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BEFORE THE HON’BLE NATIONAL GREEN TRIBUNAL
WESTERN ZONE BENCH, PUNE

ORIGINAL APPLICATION NO. 62/2025 (WZ)
EARLIER ORIGINAL APPLICATION NO. 323/2024 (PB)

IN THE MATTER OF: -

NEWS ITEM TITLED "NO PERMISSION PROVIDED FOR USE OF CHEMICALS IN
CLEANING WATER BODIES: MPCB" APPEARING IN THE HINDUSTAN TIMES
DATED 23.02.2024.

INDEX

S. Particulars Page
No. No.
1. Report of the CPCB in compliance with Order dated 05/04/2024 of the
Hon'ble National Green Tribunal (NGT) in the matter of OA. No. 62 of
2025 (WZ) {Earlier OA. No. 323/2024 (PB)}, News item titled “No
permission provided for use of chemicals in cleaning water bodies:
MPCB” appearing in The Hindustan Times dated 23/02/2024

2. Annexure-l: A copy of the of Hon’ble NGT order dated 05/04/2024 in
OA. No. 323/2024 (PB), News item titled “No permission provided for
use of chemicals in cleaning water bodies: MPCB” appearing in The
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3 Annexure-ll: A copy of the 1t minutes of the meeting convened on
17/05/2024

4. Annexure-lll: A copy of the 2" minutes of the meeting convened on
13/08/2024
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13/06/2025

6. Annexure-V: A copy of the information submitted by PMC vide email
dated 06/11/2025 regarding the details of the product Draynzyme
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8. Annexure-VIl: A copy of the CPCB Office Order dated 05/01/2026
constituted to examine the findings of the report submitted by CSIR-IITR
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REPORT OF CPCB IN THE HON’BLE NGT MATTER OF OA. NO. 62/2025 (WZ) IN
EARLIER OA. NO. 323/2024 (PB), SUO MOTO MATTER IN RE: NEWS ITEM
APPEARING IN THE HINDUSTAN TIMES DATED 23/02/2024 TITLED “NO
PERMISSION PROVIDED FOR USE OF CHEMICALS IN CLEANING WATER
BODIES: MPCB”

1. BACKGROUND

In OA. No. 323/2024 (PB), Suo Moto matter in "News item titled “No permission
provided for use of chemicals in cleaning water bodies: MPCB” appearing in The
Hindustan Times dated 23/02/2024", Hon’ble NGT vide order dated 05/04/2024

directed as follows:

“1. This original application is registered Suo Motu on the basis of the news item titled
"No permission provided for use of chemicals in cleaning water bodies: MPCB"
appearing in ‘The Hindustan Times’ dated 23/02/2024.

2. The news item relates to the decision of the Pune Municipal Corporation (PMC) to
spray bio-enzyme or natural chemicals on rivers and lakes to deal with the
problem of water pollution and water hyacinth. As per the news item, PMC came
up with the idea of spraying bio enzymes or natural chemicals on rivers and lakes after
the mosquito tornado video went viral on social media. The news item reveals that
the PMC has sprayed a bio-enzyme on Ramnadi river of Bavdhan. It also reveals that
subsequently the civic body has started using drones to spray insecticide on
Mula Mutha river stretch along Keshav Nagar, Kharadi and Mundhwa. The news
item also contains the opinion of one of the Professors and Director of Centre for
Sustainable Development, Gokhale Institute of Politics and Economics that the
PMC’s use of enzymes and other additives on Pune’s water bodies is like
experimenting with the natural ecosystem without scientific proof and that long
term results of such use are not known. The report also states that though the PMC
claims that these enzymes are natural but are they naturally occurring in the rivers,
and if they are foreign matter in the aquatic ecosystem then their use must go

through scientific experimentation overtime.

Page 1 of 7
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5. On advanced notice, report on behalf of the Maharashtra Pollution Control Board
(MPCB) has been filed disclosing that the use of Glyphosate has been restricted,
as it involves health hazard and risk to human beings and that the MPCB has already
issued letter dated 30/06/2023 to the PMC.

6. A report on behalf of the PMC has also been filed stating that the PMC has sprayed
Draynzyme on water hyacinth on trial basis on an area of 40 sq. feet stagnant
water pool along Ramnadi.

7. Learned Counsel for the PMC has submitted that no such experiment will be done

in future till the appropriate competent body gives a clearance in this regard.

8. We are of the view that the permissibility of the spray of Draynzyme on water
hyacinth needs to be first examined by the Central Pollution Control Board
(CPCB) in coordination with Indian Institute of Toxicology Research (IITR),
Lucknow and if it is found that it has no adverse effect on the ecology of the

water body, then its use can be permitted in accordance with law.

9. Hence, we dispose of the OA directing the CPCB to do the needful to ascertain
the feasibility of use of Draynzyme on water hyacinth/natural water bodies and
submit a report before the Registrar of the Western Zonal Bench of the Tribunal within
four months. If found necessary the matter will be listed for consideration before the
Western Zonal Bench, Pune. Let the original record of this OA be transferred to the

Western Zonal Bench, Pune.”
10. A copy of this order be forwarded to CPCB by e-mail for compliance.”
Copy of Hon’ble NGT order dated 05/04/2024 is enclosed as Annexure-I.

2. ACTION TAKEN BY CPCB

For ensuring compliance to the Hon’ble NGT directions vide Order date 05/04/2024, a
meeting was convened with the officials of Pune Municipal Corporation (PMC),
Regional Directorate (RD)-Pune, CPCB and Indian Institute of Toxicology Research

(ITR), Lucknow (formerly Indian Toxicological Research Centre - ITRC) on
Page 2 of 7
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17/05/2024 through video conferencing. It was decided that Toxicity of Draynzyme will
be tested by CSIR-IITR, Lucknow which will take around four months to complete.
CSIR-IITR, Lucknow will conduct a long-term study that will last approximately seven
months, in case Draynzyme shows any potential toxicological impacts during the
short-term study and PMC shall provide information about the test item to CSIR-IITR,
Lucknow and shall bear all the expenses of the studies to be conducted. (Minutes of

the 15 meeting attached enclosed as Annexure-Il)

In pursuance of the decisions taken, PMC, vide letter dated 13/06/2024, submitted the
product sample to CSIR-IITR.

In order to assess the current status of action taken in line with 1t Minutes of the
meeting, 2" meeting was held on 13/08/2024 through video conferencing with the
members PMC, (RD)-Pune, CPCB and IITR, Lucknow. It was reiterated by CSIR-IITR
that four tests are required to assess Draynzyme toxicity, to be completed in about
four months, a long-term ecosystem impact study will be conducted if any toxic effects
are observed during the short-term study and that the sample of Draynzyme has not

yet been received from PMC. (Minutes of the 2" meeting enclosed as Annexure-lll)

Test report of four test of the Draynzyme were received by CPCB on 30/04/2025

through email. However, the reports submitted by [ITR were not conclusive.

In view of above, 39 meeting was held on 13/06/2025 through video conferencing
with the members PMC, RD-Pune, CPCB and IITR, Lucknow to conclude the findings
made by IITR, Lucknow. It was decided that PMC will provide the required information
about proposed dose of the substance to CSIR-IITR and CSIR-IITR will provide
information on actual tested maximum concentration, interpretation of the test results,
safety factors and safe doses in the light of this test results. Further PMC will also
obtain information from the supplier regarding the product Draynzyme. Minutes of the

3"d meeting are enclosed as Annexure-IV

A reminder email dated 30/10/2025 was subsequently issued to PMC and CSIR-IITR.
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In response, PMC, vide e-mail dated 06/11/2025 submitted the details of the product
Draynzyme and CSIR-IITR vide e-mail dated 07/11/2025 submitted information on
actual tested maximum concentration and interpretation of test results. Information

submitted by PMC and IITR are enclosed as Annexure-V and Annexure-VI.

Subsequently to examine the information provided by PMC and CSIR-IIT, Central
Pollution Control Board (CPCB) vide Office Order dated 05/01/2026 constituted a
Committee with members from CSIR-NEERI Delhi Zonal Centre; Department of
Biotechnology (DBT), Ministry of Science and Technology; CSIR-Indian Institute of
Toxicology Research, Lucknow and DH-Water and Bio Labs, CPCB. The Terms of

Reference (ToR) of the Committee are given below: -

“To examine the findings of the report submitted by CSIR-IITR and —
i. to ascertain the feasibility of use of bio-enzymes in water bodies to deal with
the problem of water pollution and water hyacinth and make necessary

recommendations and,

ii. to ascertain no adverse effects on the ecology of the water body in case of the
use of bio-enzymes in water bodies to deal with the problem of water pollution

and water hyacinth and make necessary recommendations.”
Copy of Office Order attached as Annexure-VII.

15t Meeting of the Committee was held on 17/01/2026 at 11:00 AM with the committee
members through Video Conferencing. Accordingly, the Committee recommended
that the following information about the product Draynzyme be obtained through the
Pune Municipal Corporation (PMC) for further examination:
i. Comprehensive chemical composition and formulation details and
characterization of the product Draynzyme, including the nature, source, and

concentration of its constituent components.

ii.  Relevant scientific documentation, including published literature, peer-reviewed
research articles, experimental studies, patent details, and validation reports

conducted or sponsored by the manufacturer pertaining to Draynzyme.
Page 4 of 7
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Scientific studies and safety assessments, if available, addressing aspects
such as bio magnification potential, impacts on microbial ecology, and

outcomes of chronic toxicity evaluations.

CPCB vide letter dated 22/01/2026 sought the requisite information as desired by the

Committee from PMC. The manufacturer directly communicated the information to
CPCB vide E-mail dated 28/01/2026. Copy of CPCB letter and information submitted

by the manufacturer is attached as Annexure-VIll and Annexure-IX.

Subsequently, 2" Meeting of the Committee was held on 02/02/2026 at 03:30 PM
through Hybrid Mode. The Committee concluded the following:

As per information provided by PMC, the product - “Draynzyme”, is an enzyme
based formulation comprises consortium of enzymes namely Urease,
Exogenous Polysaccharide, Ammonia Monooxygenase, Acid Phosphatase,
Lipases catalyze, Proteases, Oxidoreductases and supporting media

components of Hydrated Silica etc.

Product appears to be useful for sewerage cleaning.

lITR assessed the product - “Draynzyme” and did not observe any adverse

impacts in acute toxicity assessment.

Bio-enzymes concentration and doses with the limits indicated for this product
are in general considered safe in nature and may be considered for in-situ

sewerage sludge cleaning process.

Committee also suggested that the report shared with the Committee may also
be reviewed by the subject experts before making the final recommendations

for use of this product in wastewater treatment process.

Further, the Committee, CPCB suggested to seek comments from three subject

experts from TERI, Delhi University and NEERI. Accordingly, the comments were

obtained from three subject experts namely Smt. Atya Kapley (Professor of Practice,
Raisoni Group of Institutes, Nagpur; Former Chief Scientist, CSIR-NEERI), Sh.

Page 5 of 7
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Banwari Lal (Former Senior Director, TERI, New Delhi) and Sh. Rup Lal (INSA Senior

Scientist).

As per the comments of the subject experts,

The IITR studies primarily focus on acute toxicity endpoints and, while useful
as an initial screening, long-term studies are also required to assess ecological
risk assessment in complex natural water bodies. Independent biochemical
characterisation, enzyme activity validation, and batch-to-batch consistency

analysis are required before environmental application can be considered.

The experts strongly object to the large-scale application of Draynzyme in
natural ecosystems for wastewater treatment or water hyacinth, river
remediation, control until comprehensive scientific validation is conducted, as
large-scale  environmental application without proper biochemical
characterization and ecological safety assessment poses potential risks to

natural ecosystem.

Copy of comments attached as Annexure-X.

3. CONCLUSION

The acute toxicity assessment carried out by [ITR did not indicate any adverse
impacts on aquatic life and the assessment primarily focused on acute toxicity
endpoints. Acute toxicity assessment while useful as an initial screening, long
term studies are also required to assess ecological risk. Therefore, application
of Dranzyme in natural ecosystems for remediation of rivers/ rivulets is not

recommended.

Based on the case study provided by manufacturer, the product “Draynzyme”
has been used for sewerage cleaning. Therefore, such product may be
considered only for in-situ bioremediation in wastewater carrying drains with
low flow. However, it would necessitate periodic removal of bio-sludge
generated from the drains, to avoid addition of pollution load on the receiving

water body by transporting the sludge generated, and also periodic testing of
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water samples from the drain u/s of addition of such products and d/s of
bioremediation zone of the drain, to check effectiveness of the bioremediation

and solids/sludge flux.

*kkkk
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Annexure-l

Item No. 02 Court No. 1
BEFORE THE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH, NEW DELHI

Original Application No. 323/2024

News item titled "No permission provided for use of chemicals in cleaning
water bodies: MPCB" appearing in The Hindustan Times dated
23.02.2024.

Date of hearing: 05.04.2024

CORAM: HON’BLE MR. JUSTICE PRAKASH SHRIVASTAVA, CHAIRPERSON
HON’BLE DR. A. SENTHIL VEL, EXPERT MEMBER

Respondent(s): Mr. Mukesh Verma, Adv. for MPCB
Mr. Rahul Garg, Adv. for PMC (Through VC)
Ms. Tanisha Samanta & Mr. Balendu Shekhar, Advs. for CPCB (Through
VC)

ORDER

1. This original application is registered suo motu on the basis of the
news item titled "No permission provided for use of chemicals in cleaning
water bodies: MPCB" appearing in ‘The Hindustan Times’ dated

23.02.2024.

2. The news item relates to the decision of the Pune Municipal
Corporation (PMC) to spray bio-enzyme or natural chemicals on rivers
and lakes to deal with the problem of water pollution and water hyacinth.
As per the news item, PMC came up with the idea of spraying bio
enzymes or natural chemicals on rivers and lakes after the mosquito
tornado video went viral on social media. The news item reveals that the
PMC has sprayed a bio-enzyme on Ramnadi river of Bavdhan. It also
reveals that subsequently the civic body has started using drones to
spray insecticide on Mula Mutha river stretch along Keshav Nagar,
Kharadi and Mundhwa. The news item also contains the opinion of one of

the Professors and Director of Centre for Sustainable Development,

1
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Gokhale Institute of Politics and Economics that the PMC’s use of
enzymes and other additives on Pune’s water bodies is like experimenting
with the natural ecosystem without scientific proof and that long term
results of such use are not known. The report also states that though the
PMC claims that these enzymes are natural but are they naturally
occurring in the rivers, and if they are foreign matter in the aquatic
ecosystem then their use must go through scientific experimentation

overtime.

3. The news item raises substantial issue relating to compliance of the
environmental norms and implementation of the provisions of Scheduled

enactments.

4. Power of the Tribunal to take up the matter suo-motu has been
recognized by the Hon’ble Supreme Court in the matter of “Municipal
Corporation of Greater Mumbai vs. Ankita Sinha & Ors.” reported in 2021

SCC Online SC 897.

5. On advanced notice, report on behalf of the Maharashtra Pollution
Control Board (MPCB) has been filed disclosing that the use of
Glyphosate has been restricted, as it involves health hazard and risk to
human beings and that the MPCB has already issued letter dated

30.06.2023 to the PMC.

6. A report on behalf of the PMC has also been filed stating that the
PMC has sprayed Draynzyme on water hyacinth on trial basis on an area

of 40 sq. feet stagnant water pool along Ramnadi.

7. Learned Counsel for the PMC has submitted that no such
experiment will be done in future till the appropriate competent body

gives a clearance in this regard.
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8. We are of the view that the permissibility of the spray of Draynzyme
on water hyacinth needs to be first examined by the Central Pollution
Control Board (CPCB) in coordination with ITRC, Lucknow and if it is
found that it has no adverse effect on the ecology of the water body, then

its use can be permitted in accordance with law.

9. Hence, we dispose of the OA directing the CPCB to do the needful
to ascertain the feasibility of wuse of Draynzyme on water
hyacinth /natural water bodies and submit a report before the Registrar
of the Western Zonal Bench of the Tribunal within four months. If found
necessary the matter will be listed for consideration before the Western
Zonal Bench, Pune. Let the original record of this OA be transferred to

the Western Zonal Bench, Pune.

10. A copy of this order be forwarded to CPCB by e-mail for

compliance.

Prakash Shrivastava, CP

Dr. A. Senthil Vel, EM
April 05, 2024
Original Application No. 323/2024
DV



Annexure-ll

Central Pollution Control Board
(Ministry of Environment, Forest & Climate Change)
Parivesh Bhawan, East Arjun Nagar,

Delhi - 110032
Minutes of meeting

Introduction

A meeting was held on 17-05-2024 at 4:00 PM through video
conferencing with representatives of Pune Municipal Corporation
(PMC), CPCB-Regional Directorate (RD)-Pune, CSIR-Indian Institute of
Toxicology Research (IITR), Lucknow and CPCB, Head Office for
discussion in compliance to direction of Hon’ble NGT in OA No. 323 of
2024, Suo Moto matter In re News item appearing in The Hindustan
Times dated 23-02-2024 Titled “No permission provided for use of
chemicals in cleaning water bodies: MPCB”. List of participants is given
at Annexure-I.

Sh. R.P. Gurung, Sc- ‘E’, WQM-I welcomed all the participants and
outlined a brief background and purpose of the meeting that Hon’ble
NGT took suo moto cognizance of the matter via news item titled ‘No
permission provided for use of chemicals in cleaning water bodies:
MPCB’ published in ‘The Hindustan Times’ on 23-02-2024.

Discussions

Sh. Mangesh Dighe, Environment Officer, Pune Municipal Corporation
made a presentation on the product ‘Draynzyme’ used by PMC. It was
appraised that bio-enzyme that is applied on water bodies like rivers
and lakes to deal with the problem of water pollution and water
hyacinth. He further informed that the product ‘Draynzyme’ has been
used for other purposes in the past such as de-clogging drain pipes in
restaurants, hotels and STPs. Draynzyme is an ‘enzyme’ based product
in semi liquid form and has been used for the first time on a small
puddle near Ramnadi river as a pilot study. He further clarified that no
prior permission was obtained from the Maharashtra Pollution Control
Board for this pilot study. It was also stated that Draynzyme does not
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contain any living organism such as bacteria, rather helps in the growth
of bacteria that digest sludge. It has been tested by NABL accredited
laboratory for water quality parameters before and after the application
of Draynzyme.

In the subsequent discussion, it was decided that toxicity of Draynzyme
will be tested by CSIR-IITR, Lucknow which will take around four
months to complete. PMC shall provide information about the test item
to CSIR-IITR, Lucknow as per the format provided by them as well as
the sample of the product.

CSIR-IITR, Lucknow will conduct a long-term study that will last
approximately seven months, including testing of water samples to assess
the impact on ecosystem in case Draynzyme shows any potential

toxicological impacts during the short-term study.

It was also agreed that PMC shall bear all the expenses of the studies to
be conducted by CSIR-IITR, Lucknow.

The Meeting ended with thanks to and from the Chair.

-- 00 --
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Annexure I

List of Participants of the meeting held on 17-05-2024

Sh. Shashikant Lokhande, Scientist ‘E’, RD-Pune, CPCB

Sh. Vishal Gandhi, Scientist ‘E’, WQM-I, CPCB

Sh. R. P. Gurung, Scientist-'E’, WQM-I, CPCB

Dr. Akshay Dwarakanath, Senior Principal Scientist - Regulatory
Toxicology, CSIR - Indian Institute of Toxicology Research,
Lucknow

Sh. Mangesh Dighe, Environment Officer, Pune Municipal
Corporation

6. Sh. Partha Pratim Maity, Scientist-‘B’, WQM-I, CPCB
7. Sh. Mahesh Patwardhan, Director, Quinquent India Pvt. Ltd, Pune
8. Sh. Biraj Kukodiya, Technical Director, Dhara Biotech, Gujarat
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Central Pollution Control Board
(Ministry of Environment, Forest & Climate Change)
Parivesh Bhawan, East Arjun Nagai

Delhi-110032
Minutes of meeting

Introduction

A meeting was held on 13-08-2024 at 4:00 PM through video
conferencing with representatives of Pune Municipal Corporation
(PMC), CPCB-Regional Directorate (RD)-Pune, CSIR-Indian Institute of
Toxicology Research (IITR), Lucknow and CPCB, Head Office for
discussion in compliance to direction of Hon'ble NGT in OA No. 323 of
2024, Suo Moto matter In re News item appearing in The Hindustan
Times dated 23-02-2024 Titled “No permission provided for use of
chemicals in cleaning water bodies: MPCB". List of participants is given
at Annexure-|.

Mr. Partha Pratim Maity, Scientist 'B’, WQM-I, welcomed all the
participants and provided a brief background mentioning the last
meeting on 17-05-2024. He then asked the PMC about the actions
taken in accordance with the previous Minutes of Meeting.

Discussions

Mr. Mangesh Dighe, Environment Officer at the Pune Municipal
Corporation, enquired about the tests required to test the toxicity of
Draynzyme. Dr. Akshay Dwarakanath of CSIR-IITR, Lucknow stated that
four tests are required to assess the toxicity of Draynzyme, which was
also mentioned at the previous meeting which was held on 17-05-
2024. The details of the all four test which are based on short term -

study are mentioned below.

1. Freshwater Alga and Cyanobacteria, Growth Inhibition Test _
2 Daphnia sp. Acute Immobilisation test \ LM
3. Earthworm, Acute Toxicity Test Q Q W
4. Acute fish embryo toxicity test '

He further mentioned that testing of toxicity of Draynzyme will take
around four months to complete. CSIR-IITR, Lucknow will conduct a
long-term study that will last approximately seven months, including




49

testing of water samples to assess the impact on ecosystem in case
Draynzyme shows any potential toxicological impacts during the short-
term study.

CSIR-IITR, Lucknow has also confirmed that they have not yet received
the sample of Draynzyme from PMC and that the cost of all four test is
Rs. 8,00,000+GST.

Further, it was decided that PMC shall submit confirmation regarding
cost bearing of analysis samples of Draynzyme within a period of weeks
time. Sh. S. Lokhande, Scientist E, RD, Pune, CPCB mentioned that there
has been already considerable delay in conducting the test. Therefore,
PMC should confirm regarding bearing the cost of the test without any
further delay.

The Meeting ended with thanks to and from the Chair.

00

Annexure |

List of Participants of the meeting held on 13-08-2024

1. Sh. Shashikant Lokhande, Scientist ‘E’, RD-Pune, CPCB

2. Sh. Vishal Gandhi, Scientist ‘E’, WQM-I, CPCB

3. Sh. R. P. Gurung, Scientist-‘E’, WQM-I|, CPCB

4.Dr. Akshay Dwarakanath, Senior Principal Scientist -
Regulatory Toxicology, CSIR - Indian Institute of Toxicology
Research, Lucknow

5. Sh. Mangesh Dighe, Environment Officer, Pune Municipal
Corporation

6. Sh. Partha Pratim Maity, Scientist-'B’, WQM-I, CPCB

7. Sh. Mahesh Patwardhan, Director, Quinquent India Pvt. Ltd,
Pune

8. Sh. Biraj Kukodiya, Technical Director, Dhara Biotech, Gularat
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Annexure-lV

Central Pollution Control Board

(Ministry of Environment, Forest & Climate Change)
Parivesh Bhawan, East Arjun Nagar,

Delhi-110032
Minutes of meeting
Third meeting in the matter O.A. No. 323 of 2024, Suo Moto matter In
re News item appearing in The Hindustan Times dated 23-02-2024

Titled “No permission provided for use of chemicals in cleaning water
bodies: MPCB”, was held on 13-06-2025 at 4:00 PM through video
conferencing with representatives of Pune Municipal Corporation
(PMC), CPCB-Regional Directorate (RD)-Pune, CSIR-Indian Institute of
Toxicology Research (IITR), Lucknow and CPCB, Head Office to discuss
the test results of Draynzyme conducted by CSIR-IITR, Lucknow. List of
participants is given at Annexure-I.

Sh. Vishal Gandhi, Sc- ‘E’; WQM-I welcomed all the participants and
outlined a brief background and purpose of the meeting and requested
CSIR-IITR, Lucknow to make a presentation on work carried out as per
directions of Hon’ble NGT.

Sh. Anbumani Sadasivam, Principal Scientist, CSIR-IITR, Lucknow
made a presentation on the test results of ‘Draynzyme’. CSIR-IITR said
that information about proposed dose of this substrate has not been
provided to them.

It was decided that PMC will provide the required information about
proposed dose of the substance to CSIR-IITR and CSIR-IITR will
provide information on actual tested maximum concentration,
interpretation of the test results, safety factors and safe doses in the light
of this test results. Further PMC will also obtain information from the
supplier regarding the product Draynzyme.

The Meeting ended with thanks to and from the Chair.

--00--
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Annexure-I

List of Participants of the meeting held on 17-05-2024

. Nazimuddin, Sc. F & DH, WQM-I, CPCB
. Sh. Pratik D. Bharne, Sc. E & Incharge RD Pune, CPCB
. Sh.Shashikant Lokhande, Scientist‘E’, RD Pune, CPCB

. Sh.Vishal Gandhi, Scientist’E’, WQM-I,CPCB,

. Dr. Akshay Dwarakanath, Senior Principal Scientist—Regulatory

Toxicology, CSIR—Indian Institute of Toxicology Research, Lucknow,
. Dr. Anbumani Sadasivam, Principal Scientist, CSIR-IITR, Lucknow

. Dr. Partha Pratim Maity, Scientist-‘B’, WQM-I,CPCB,

Sh.Mangesh Dighe, Environment Officer, Pune Municipal

Corporation
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uent inoustries pvr LTD
A Compiete Biological Degradation Technology

Regd Office : S No 131/2A Rajyog Colony Warje Pune - 411052 Maharashtra INDIA

IN-SITU BIOREMEDIATION TREATMENT OF
EUTROPHIC WETLAND

Developer brief introduction:

QuinQuent Industries Pvt Ltd, in collaboration with its esteemed partner DHARA BIOTECH, has pioneered a
comprehensive array of innovative biological treatment solutions for water, wastewater, and solid waste
management.

All technologies and solutions developed are proudly 100% Made in India. Collectively, these
advancements represent a significant breakthrough in the treatment and conservation of invaluable
resources such as water, land, and air.

The Causes of Wetland Pollution:

Numerous continuous inlets of contaminated water infiltrate a wetland ecosystem. A wetland, located
within a densely populated urban catchment area, typically functions as a confluence for stormwater
runoff. Due to the relentless influx of polluted water, it becomes saturated with seepage and the discharge
of untreated sewage and industrial effluents. These pollutants subsequently induce eutrophication,
resulting in significant imbalances within the ecosystem.
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Algal blooms precipitate the eutrophication of aquatic ecosystems.

The Approach:

Contaminated aquifers and wetlands necessitate distinct approaches and methodologies for treatment.
The principle underlying such contaminated aquifer remediation is referred to as bioremediation.
Bioremediation constitutes an in-situ treatment employed to purify wastewater-laden wetlands. This
aquatic ecosystem is inundated with several million liters of contaminated water, which possesses its own
complex supra-system, replete with diverse flora and fauna. The aquatic community is acclimated to
diminished levels of dissolved oxygen (DO), elevated oxygen demands due to Total Organic Carbon (TOC),
malodorous conditions, excessive silting, the proliferation of water hyacinth, algal blooms, and numerous
other related challenges.

Environmental Biotechnology & Bioremediation

Environmental biotechnology isn’t new—composting and classic wastewater treatments have harnessed
microbes for centuries. Yet advances in molecular biology and microbial ecology now let us tailor biological
processes for far greater speed and specificity. One standout success is the targeted cleanup of polluted
soils and waters using naturally occurring—or carefully selected—organisms.

Defining Bioremediation

Bioremediation employs living organisms (microbes, plants) or their derivatives (enzymes, bio-products) to
transform environmental contaminants into harmless or regulatory-safe forms. These organisms may
already inhabit the polluted site or be imported in a process called bioaugmentation. Under controlled
conditions, their metabolic pathways enzymatically attack organic wastes, heavy metals, or other toxins,
converting them to CO,, water, biomass, or precipitated minerals.

Applying Bioremediation to Sewage-Contaminated Waters
Modern sewage adds organics, nutrients (N, P), pathogens, and sometimes heavy metals into lakes, rivers,
and wetlands. Bioremediation strategies fall into two camps:

In situ
e Aeration or nutrient dosing to stimulate indigenous degraders
e Bioaugmentation with specialized strains that thrive only on target pollutants

Ex situ
e Pumping effluent through engineered reactors or constructed wetlands
* Optimizing oxygen, temperature, and retention time for maximal microbe activity

Core Mechanisms

Page 2 of 6
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1. Microbial Degradation 54
Organic load (e.g., fecal organics, oils, detergents) becomes microbial “food,” reducing BOD as cells
oxidize compounds to CO,, H,O and new biomass.

2. Biosorption & Bioaccumulation
Cell walls or intracellular processes bind and concentrate metals like Pb, Cd or Cr, simplifying
downstream recovery or stabilization.

3. Enzymatic Transformation
In wetland-based systems, specialized enzymes perform frontline detoxification:

o Laccases (EC 1.10.3.2), secreted by white-rot fungi and select bacterial species, catalyze the
oxidation of phenolic dyes and pesticides into less soluble, polymeric forms that
subsequently precipitate.

o Peroxidases — lignin peroxidase (EC 1.11.1.14) and manganese peroxidase (EC 1.11.1.13)
utilize hydrogen peroxide (H,0,) to decompose polycyclic aromatic hydrocarbons (PAHs) or
azo dyes into smaller molecular constituents.

o Monooxygenases — Toluene-4-monooxygenase (EC 1.14.13.9) derived from Pseudomonas
species catalyzes the incorporation of molecular oxygen into phenol or toluene, thereby
rendering them amenable to subsequent ring-cleavage reactions.

o Dioxygenases — Naphthalene dioxygenase (EC 1.14.12.12) catalyzes the incorporation of two
molecular oxygen atoms to cleave aromatic rings, such as naphthalene and anthracene,
resulting in the formation of cis-diols that subsequently integrate into central metabolic
pathways.

o Microbial Phosphatases — Alkaline phosphatase (EC 3.1.3.1) catalyzes the liberation of
inorganic phosphate from organophosphate residues, thereby mitigating the risks of
eutrophication and supplying essential phosphorus to wetland flora.

Integration of Drynzyme into Wetland Bioremediation

Bioremediation thrives only if microbes can grow and remain active. Engineers routinely adjust pH,
temperature, dissolved oxygen, and retention times—and in constructed wetlands, select plant—-microbe
partnerships—to accelerate degradation and ensure pollutant levels fall below regulatory limits. This
integrated approach turns sewage-laden waters into self-purifying ecosystems, marrying time-tested
practices with cutting-edge molecular insights.

As per the Wetlands (Conservation & Management) Rules 2017 under the Environmental Protection Act
1986 and its implementation guidelines:

e Introduction of invasive species—microbial cultures or living plants—is prohibited.

e Use of hazardous or genetically engineered microorganisms is banned (Rule 1989).

o Dumping pesticides, chemical weedicides or other hazardous substances in wetlands is forbidden.
¢ A mix of mechanical and biological methods must control species invasion.

Hence, wetland conservation and remediation must avoid live non-native microbes, pesticides, herbicides
and similar substances. Our methodologies fully comply with these rules.

Aquifer & Wetland Water Treatment Modes

a) In-Situ Treatment
Direct dosing of harmless chemicals, enzymes, natural reagents or bio-cultures into the water body—no
pumping required.

OHARA _lll Page30of6 :
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b) Ex-Situ Treatment

Wastewater is piped to a treatment plant (sump), dosed with requisite agents, and processed to remove

impurities.
Introducing DrynzymeTM for Compliant Enzyme-Only Treatment
Product: Drynzyme'™ (enzyme pack for sewage treatment)
e Contains pre-formulated waste-digesting enzymes—no live bacteria or fungi
e Formaldehyde-fumigated to denature all DNA/RNA, ensuring zero viable organisms
e Acts as a biological catalyst, accelerating native microbial breakdown of organics
e Fully compliant: no invasive species, no GMOs, no hazardous chemicals

Recommended Dosage

e Typical: 5-6 ppm
e Maximum: 10 ppm

(1 ppm =1 mg enzyme per liter of water)

Treatment Capacity per 1 kg of Drynzyme

Dosage (ppm) Enzyme Required Water Treated per 1 kg Volume

ge pp (mg/L) Drynzyme (kiloliters)
‘5 ppm (Minimum dose) HS mg/L 1,000,000 mg + 5 mg/L HZOO kL ‘
‘6 ppm (Recommended dose) H6 mg/L 1,000,000 mg + 6 mg/L H166.7 kL ‘
32:;‘)’m (Maximum recommended |, mg/L 1,000,000 mg + 10 mg/L 100 kL

At 5-6 ppm, 1 kg Drynzyme treats 166—200 kiloliters of wetland or aquifer water.

Application Scenarios

¢ In-Situ: Float or anchor Drynzyme packs directly in sewage-impacted wetlands; enzymes release

upon contact with flowing water.

e Ex-Situ: Add measured Drynzyme doses in bioreactors or constructed-wetland influent channels.

The enzyme-only approach ensures rapid reduction of biochemical oxygen demand (BOD), removal of
odors and sludge prevention—without violating wetland conservation rules.

OUR NATURAL IN-SITU Bi10 RE-MEDIATION TREATMENT IMETHODOLOGY:

Draynzyme™ ILD (In line Digestion) Enzymes: used to accelerate sewage and other effluent waste digestion

in waterways and sewage networks.
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Annexure-VI

Ecotoxicology Studies with Draynzyme Product

Safety assessment of Draynzyme product was carried out as per OECD test
guidelines on aquatic and terrestrial organisms in the Ecotoxicology Laboratory of
CSIR-Indian Institute of Toxicology Research (CSIR-IITR) GLP Test Facility. The
following studies were conducted as per Standard Operating Procedures (SOPs) and

mutually agreed (between Study Sponsor and Test Facility) Study Plans:

Algal Growth Inhibition Test (OECD Test Guideline 201)

Daphnia sp. Acute Immobilization Test (OECD Test Guideline 202)
Acute Fish Embryo Toxicity Test (OECD Test Guideline 236)
Acute Earthworm Toxicity Test (OECD Test Guideline 207)

B bh =

The results of the studies are summarized below:

Toxicological

S. No. | Study Title Endpoint Dose Descriptor Value

1. ﬁ'ﬁ%it%rr?"%’;zt Growth rate and Yield | ErCso and EyCso | >100 mg/L

2. fgﬁrﬁggiiﬁzseﬁioﬁ"%it Immobilization ECso >100 mg/L

3. ?g)ztcelt:/: i_?(:lslfmbryo E?et\?(eallg[grﬁggtal Defects LCso >100 mg/L

4 Acute Earthworm Survival LCso >1000 mg/Kg

Toxicity Test

ErCso — Concentration resulting in 50% inhibition of growth rate

EyCso— Concentration resulting in 50% inhibition of yield

ECso — Effective Concentration

LCso— Lethal Concentration

As per the manufacturer (Dhara Biotech) the recommended dosage at which the
Draynzyme product is to be used is 5-6 ppm (mg/L) and maximum dosage of the
product will not exceed 10 ppm (mg/L) respectively (Ref: Page 3/6 in the In-situ
Bioremediation Treatment of Eutrophic Wetland Document). Thus, the Draynzyme
product was tested at 10-20 times higher concentration than the recommended
dosage, yet it did not induce any adverse impacts on the aquatic and terrestrial
organisms. Based on the acute toxicity assessment, Draynzyme product was found to

be non-toxic to the aquatic and terrestrial non-target organisms at the tested doses.



Annexure-Vll

Central Pollution Control Board
(Ministry of Environment, Forest & Climate Change, Govt. of India)
Parivesh Bhawan, East Arjun Nagar,
Delhi- 110032

F No- 14011/WQM-1/2026 [& Date: 05.01.2026
OFFICE ORDER

Constitution of Committee for ensuring compliance to Hon'ble NGT order dated 05.04.2024 in
0.ANo.323/2024

Hon’ble NGT passed order dated 05.04.2024 in 0.A No. 323/2024, Suo Moto matter; News item
appearing in The Hindustan Times dated 23.02.20Z24 titled “No permission provided for use of
chemicals in cleaning water bodies: MPCB"” (Annexure-{), giving following directions:

"8. We are of the view that the permissibility of the spray of Draynzyme on water hyacinth needs
to be first examined by the Central Pollution Control Board (CPCB) in coordination with ITRC,
Lucknow and if it Is found that it has no adverse effect on the ecology of the water body, then
its use can be permitted in accordance with law.

9. Hence, we dispose of the OA directing the CPCB to do the needful to ascertain the feasibility
of use of Draynzyme on water hyacinth /natural water bodies and submit a report before the
Registrar of the Western Zonal Bench of the Tribunal within four months, If found necessary
the matter will be listed for consideration before the Western Zonal Bench, Pune. Let the
original record of this OA be transferred to the Western Zonal Bench, Pune.”

In above reference, Pune Municipal Corporation (PMC) submitted the details of the product Draynzyme
vide e-mail dated 06.11.2025 (Annexure-1I) and Indian Institute of Toxicological Research, Lucknow
{CSIR-NITR) submitted information on actual tested maximum concentration and interpretation of test
results vide e-mail dated 07.11.2025 (Annexure-III).

In pursuance to Hon'ble NGT order dated 05.04.2024 in 0.A No. 323/2024, Suo Moto matter Inre: News
item appearing in The Hindustan Times dated 23.02.2024 titled “No permission provided for use of
chemicals in cleaning water bodies: MPCB”, Central Pollution Control Board (CPCB) is hereby
constituting a Committee to examine the information provided by PMC and CSIR-1ITR with following
members:
S.No. |Ministry/Organization/Name of the official

1. |Representative from CSIR-NEERI Delhi Zonal Centre

2. [Representative from Department of Biotechnology {DBT),
Ministry of Science and Technology

3. |Representative from CSIR-Indian Institute of Toxicology Research, Lucknow
4, |DH-Water and Bio Labs, CPCB
5. [Scientist-E, WQM-] - Convener

The Terms of Reference {ToR) of the Conum'&t‘ﬁ -
To examine the findings of the report submitted by CSIR- IITR and -

i.  toascertain the feasibility of use of bic-enzymes in water bodies to deal with the problem
of water pollution and water hyacinth and make necessary recommendations and,



Tenure of the Comm t‘.‘ht ee

ii. toascertain no adverse effects on the ecology of the water body in case of the use of bio-
enzymes in water bodies to deal with the problem of water pollution and water hyacinth

and make necessary recommendations.

extended if required.

This issues with the approval of ‘Competent Authority, Central Board’.

¢ Tenure of the Committee is 15 days and the same shall be

\ J@,\w‘

(Nazimuddin)
DH, WQM-I Division

To: o/
1. The Chief Scientist,
CSIR-NEERI Delhi Zonal Centre,
CSIR R&D Centre (1st Floor), A-93/94, Phase -1,
Naraina Industrial Area, New Delhi-110028.
sk_goyal@neeri.res.in )
2. The Secretary,

Department of Biotechnology,

6th-8th Floor, Block 2 and 4th-5th Floor,

Block 3 CGO Complex, Lodhi Road New Delhi - 110 003
Secy.dbt@nic.in

3 The Director,
CSIR-Indian Institute of Toxicology Research
Sarojani Nagar Industrial Area, Gheru
Lucknow - 226 008, Uttar Pradesh, India
director@iitrindia.org
4. | DH-Water and Bio Labs,cPCB.
Copy to:
1. PSto MS . for information of ‘MS’, please

Lt

(Nazimuddin)

¢
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Speed Post / E-mail Annexure-Vlll

F No. A-14011/1/2026 - WQM - | /_257 22.01.2026

To

Municipal Commissioner,

Pune Municipal Corporation,
PMC Main Building, Shivajinagar,
Pune-411005

Sub: Hon’ble NGT order dated 05.04.2024 in 0.ANo. 323/2024, Suo Moto matter In re: News item
appearing in The Hindustan Times dated 23.02.2024 titled “No permission provided for use of
chemicals in cleaning water bodies: MPCB”-reg.

Sir,

In pursuance to Hon'ble NGT order dated 05.04.2024 in the above-mentioned matter, CPCB vide office
order dated 05.01.2026 constituted a Committee to examine the information provided by PMC and
CSIR-IITR with members from CSIR-NEERI Delhi Zonal Centre; Department of Biotechnology (DBT),
Ministry of Science and Technology; CSIR-Indian Institute of Toxicology Research, Lucknow and DH-
Water and Bio Labs, CPCB. 1st Meeting of the Committee constituted was held on 17th January, 2025
at 11:00 AM with the committee members through Video Conference.

Accordingly, the Committee recommended that the following information about the product
Draynzyme needs to be obtained through the Pune Municipal Corporation (PMC) for further
examination:

.

IL.

I11.

Comprehensive chemical composition and formulation details and characterization of the
product Draynzyme, including the nature, source, and concentration of its constituent
components.

Relevant scientific documentation, including published literature, peer-reviewed research
articles, experimental studies, patent details, and validation reports conducted or sponsored by
the manufacturer pertaining to Draynzyme.

Scientific studies and safety assessments, if available, addressing aspects such as

biomagnification potential, impacts on microbial ecology, and outcomes of chronic toxicity
evaluations.

In this regard, it is requested to provide the requisite information urgently, as CPCB is to file
appropriate reply in compliance to the above- mentioned Hon’ble NGT matter.

Yours faithfull
' L
(Nazimuddin)

Divisional Head, WQM -I Div.

Copy to: e

The Regional Director, :  For follow-up with PMC please.
Regional Directorate-Pune, CPCB,

Survey No. 110, Dhankude Multi Purpose Hall,

Baner Road, Baner, Pune - 411045

’zﬁ“”
(Nam uddin)

="
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Comprehensive chemical composition and formulation details, and characterization of the product Draynzyme, including the
nature, source, and concentration of its constituent components.

What is Draynzyme:

... an innovation designed to enzymatically manipulate bacterial behaviour and economically deliver numerous benefits ...

It is an organic product meticulously formulated to achieve the desired outcomes naturally, devoid of side effects or residual
pollutants commonly associated with synthetic chemicals.

Nature of action:

This innovative and indigenous enzyme-based treatment is designed to engage local bacteria present in sewage networks and
treatment facilities to expeditiously decompose biodegradable waste and industrial effluents, effectively mitigating
microbiologically induced corrosion in pipes and processing equipment.

Our proprietary methodology employs enzymes cultivated in controlled fermenters from heterotrophic, non-pathogenic
decomposing bacteria. Our enzymes represent a bespoke treatment process characterized by the continuous release of specific
enzymes from specially engineered sustained-release packs, ensuring that the discharged water adheres to the requisite norms
and standards.

Our products contain no live bacteria; it is our social and environmental commitment to refrain from introducing foreign
bacteria into the ecosystem.

Enzymes are intricate proteins that function as biological catalysts (biocatalysts). Catalysts expedite chemical reactions by
facilitating the transformation of substrates—the molecules upon which enzymes act—into distinct molecules known as
products. Nearly all metabolic processes within cells necessitate enzyme catalysis to occur at rates sufficient to sustain life.
Enzymes are biodegradable and are synthesized by various bacteria and fungi to enhance their survival. The production of
enzymes is an energy-intensive process; consequently, bacteria and fungi tend to favor the most efficient and economical
pathways for survival. However, we can alter this dynamic by providing alternative pathways through pre-prepared enzymes,
thereby directing bacteria and fungi to utilize otherwise neglected food sources. Enzymes, being biodegradable, will ultimately
be assimilated by bacteria and fungi.

Draynzyme is a product specifically designed to function within sewage systems that are already abundant with bacteria; it does
not require the introduction of new bacterial strains to fulfill its purpose. Rather, it necessitates the acceleration of existing
microbial activity through a natural catalyst that enhances sewage degradation and mitigates the presence of bacteria
considered detrimental to human health.

How it is manufactured (Source):

Draynzyme final product contains no live bacteria, fungi, or plant matter. During production, selected bacteria, fungi, and plant
materials are used only in the fermentation stage to produce enzymes. Those enzymes are extracted and purified; after
extraction each batch is fumigated with formaldehyde to denature nucleic acids and inactivate any remaining microorganisms. As
a result, no viable cells, spores, or intact plant tissue are present in the finished, packaged product and the product does not
contain live bacteria, fungi, or plant material.

Constituent Components (Formulation detials):

DraynZyme comprises the following Enzymes and Componenets:

e  Urease: Catalyzes the conversion of urea to ammonia.

e  Exogenous Polysaccharide-Degrading Enzymes: This category includes xylanase, carboxymethylcellulase, amylase,
lignocellulases, and alpha/beta-glucosidases. These enzymes are utilized by bacteria, fungi, and protozoa to decompose
starches and cellulose into their constituent sugar units.
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e Ammonia Monooxygenase: Facilitates the transformation of ammonia into nitrate under both aerobic and anaerobic
conditions. The Anammox reaction facilitated by this enzyme converts ammonia and nitrate into nitrogen gas in anaerobic
environments.

e Acid Phosphatase: Liberates phosphate groups that are covalently bonded to other molecules.

e Lipases catalyze the hydrolysis of lipids and are classified as a subset of esterases.

® Proteases: Enzymes that initiate proteolysis, thereby commencing protein catabolism through the hydrolysis of peptide
bonds that connect amino acids within the polypeptide chain that constitutes the protein.

e  Oxidoreductases: These enzymes facilitate redox (oxidation-reduction) reactions, promoting the transfer of electrons
between molecules (the reductant and the oxidant). This process is vital for a myriad of biological functions, including
metabolism, detoxification, and environmental remediation.

e  Hydrated Silica: Media to hold and maintain sustained release of enzymes

o Lignocellulose: Media to hold and maintain sustained release of enzymes

The concentrations of each enzyme in pack as follows:

Enzyme/Constituent % (weight)
1 Sustained release media - Hydrated silica Upto 70%
Lignocellulose Upto 29%
3 Enzymes Upto 15%

How do these Enzymes work?

1. Urease:

Ureases (EC 3.5.1.5), functionally, belong to the superfamily of amidohydrolases and phosphotriesterases.[2] Ureases are found
in numerous bacteria, fungi, algae, plants, and some invertebrates, as well as in soils, as a soil enzyme. They are
nickel-containing metalloenzymes of high molecular weight.

These enzymes catalyze the hydrolysis of urea into carbon dioxide and ammonia:
(NH,),CO + H,0 urease— CO, + 2NH,

The hydrolysis of urea occurs in two stages. In the first stage, ammonia and carbamate are produced.
The carbamate spontaneously and rapidly hydrolyzes to ammonia and carbonic acid. Urease activity increases the pH of its
environment as ammonia is produced, which is basic.

Activi
The k_../K., of urease in the processing of urea is 10 times greater than the rate of the uncatalyzed elimination reaction

of urea. There are many reasons for this observation in nature. The proximity of urea to active groups in the active site along
with the correct orientation of urea allow hydrolysis to occur rapidly. Urea alone is very stable due to the resonance forms it can
adopt. The stability of urea is understood to be due to its resonance energy, which has been estimated at 30—-40 kcal/mol. This is

because the zwitterionic resonance forms all donate electrons to the carbonyl carbon making it less of an electrophile making it
less reactive to nucleophilic attack.

Proposed mechanisms By Blakeley/Zerner

One mechanism for the catalysis of this reaction by urease was proposed by Blakely and Zerner. It begins with a nucleophilic
attack by the carbonyl oxygen of the urea molecule onto the 5-coordinate Ni (Ni-1). A weakly coordinated water ligand is
displaced in its place. A lone pair of electrons from one of the nitrogen atoms on the Urea molecule creates a double bond with
the central carbon, and the resulting NH,™ of the coordinated substrate interacts with a nearby positively charged group. Blakeley
and Zerner proposed this nearby group to be a Carboxylate ion, although deprotonated carboxylates are negatively charged.

A hydroxide ligand on the six coordinate Ni is deprotonated by a base. The carbonyl carbon is subsequently attacked by the
electronegative oxygen. A pair of electrons from the nitrogen-carbon double bond returns to the nitrogen and neutralizes the
charge on it, while the now 4-coordinate carbon assumes an intermediate tetrahedral orientation.

The breakdown of this intermediate is then helped by a sulfhydryl group of a cysteine located near the active site. A hydrogen
bonds to one of the nitrogen atoms, breaking its bond with carbon, and releasing an NH3 molecule. Simultaneously, the bond
between the oxygen and the 6-coordinate nickel is broken. This leaves a carbamate ion coordinated to the 5-coordinate Ni, which
is then displaced by a water molecule, regenerating the enzyme.

The carbamate produced then spontaneously degrades to produce another ammonia and carbonic acid.
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The mechanism proposed by Hausinger and Karplus attempts to revise some of the issues apparent in the Blakely and Zerner
pathway, and focuses on the positions of the side chains making up the urea-binding pocket. From the crystal structures from K.
aerogenes urease, it was argued that the general base used in the Blakely mechanism, His*?°, was too far away from the
Ni2-bound water to deprotonate in order to form the attacking hydroxide moiety. In addition, the general acidic ligand required
to protonate the urea nitrogen was not identified. Hausinger and Karplus suggests a reverse protonation scheme, where a
protonated form of the His*?° ligand plays the role of the general acid and the Ni2-bound water is already in the deprotonated
state. The mechanism follows the same path, with the general base omitted (as there is no more need for it) and His*?*° donating
its proton to form the ammonia molecule, which is then released from the enzyme. While the majority of the His** ligands and
bound water will not be in their active forms (protonated and deprotonated, respectively,) it was calculated that approximately
0.3% of total urease enzyme would be active at any one time. While logically, this would imply that the enzyme is not very
efficient, contrary to established knowledge, usage of the reverse protonation scheme provides an advantage in increased
reactivity for the active form, balancing out the disadvantage. Placing the His*? ligand as an essential component in the
mechanism also takes into account the mobile flap region of the enzyme. As this histidine ligand is part of the mobile flap,
binding of the urea substrate for catalysis closes this flap over the active site and with the addition of the hydrogen bonding
pattern to urea from other ligands in the pocket, speaks to the selectivity of the urease enzyme for urea.

By Hausinger/Karplus

By Ciurli/Mangani

The mechanism proposed by Ciurli and Mangani is one of the more recent and currently accepted views of the mechanism of
urease and is based primarily on the different roles of the two nickel ions in the active site. One of which binds and activates
urea, the other nickel ion binds and activates the nucleophilic water molecule. With regards to this proposal, urea enters the
active site cavity when the mobile ‘flap’ (which allows for the entrance of urea into the active site) is open. Stability of the
binding of urea to the active site is achieved via a hydrogen-bonding network, orienting the substrate into the catalytic

cavity. Urea binds to the five-coordinated nickel (Nil) with the carbonyl oxygen atom. It approaches the six-coordinated nickel
(Ni2) with one of its amino groups and subsequently bridges the two nickel centers. The binding of the urea carbonyl oxygen
atom to Nil is stabilized through the protonation state of His®*?? Ne. Additionally, the conformational change from the open to
closed state of the mobile flap generates a rearrangement of Ala®*?? carbonyl group in such a way that its oxygen atom points to
Ni2. The Ala®7® and Ala®*® are now oriented in a way that their carbonyl groups act as hydrogen-bond acceptors towards

NH, group of urea, thus aiding its binding to Ni2. Urea is a very poor chelating ligand due to low Lewis base character of its

NH, groups. However the carbonyl oxygens of Ala®’® and Ala®® enhance the basicity of the NH, groups and allow for binding to
Ni2. Therefore, in this proposed mechanism, the positioning of urea in the active site is induced by the structural features of the
active site residues which are positioned to act as hydrogen-bond donors in the vicinity of Nil and as acceptors in the vicinity of
Ni2. The main structural difference between the Ciurli/Mangani mechanism and the other two is that it incorporates a nitrogen,
oxygen bridging urea that is attacked by a bridging hydroxide.

2. Exogenous Polysacceride degrading Enzymes
A. Xylanase

Xylanase (EC 3.2.1.8) is any of a class of enzymes that degrade the linear polysaccharide xylan into xylose, thus breaking
down hemicellulose, one of the major components of plant cell walls.

As such, it plays a major role in micro-organisms thriving on plant sources for the degradation of plant matter into usable
nutrients. Xylanases are produced by fungi, bacteria, yeast, marine algae, protozoans, snails, crustaceans, insect, seeds,
etc.; mammals do not produce xylanases. However, the principal commercial source of xylanases is filamentous fungi.

Commercial applications for xylanase include the chlorine-free bleaching of wood pulp prior to the papermaking process, and
the increased digestibility of silage (in this aspect, it is also used for fermentative composting).

Apart from its use in the pulp and paper industry, xylanases are also used as food additives to poultry; in wheat flour for
improving dough handling and quality of baked products ; for the extraction of coffee, plant oils, and starch; in the improvement
of nutritional properties of agricultural silage and grain feed; and in combination with pectinase and cellulase for clarification of
fruit juices and degumming of plant fiber sources such as flax, hemp, jute, and ramie. A good quantity of scientific literature is
available on key features of xylanase enzymes in biotechnology ranging from their screening in microbial sources to production
methods, characterization, purification and applications in commercial sector.

Additionally, it is the key ingredient in the dough conditioners s500 and us500 manufactured by Puratos [nl]. These enzymes are
used to improve the dough's workability and absorption of water.

In the future, xylanase may be used for the production of biofuel from unusable plant material.

B. Amylase
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An amylase is an enzyme that catalyses the hydrolysis of starch (Latin amylum) into sugars. Amylase is present in the saliva of
humans and some other mammals, where it begins the chemical process of digestion. Foods that contain large amounts of starch
but little sugar, such as rice and potatoes, may acquire a slightly sweet taste as they are chewed because amylase degrades some
of their starch into sugar. The pancreas and salivary gland make amylase (alpha amylase) to hydrolyse dietary starch

into disaccharides and trisaccharides which are converted by other enzymes to glucose to supply the body with energy. Plants
and some bacteria also produce amylase. Specific amylase proteins are designated by different Greek letters. All amylases

are glycoside hydrolases and act on a-1,4-glycosidic bonds.

a-Amylase

The a-amylases (EC 3.2.1.1 ) (CAS 9014-71-5) (alternative names: 1,4-a-D-glucan glucanohydrolase; glycogenase)

are calcium metalloenzymes. By acting at random locations along the starch chain, a-amylase breaks down

long-chain saccharides, ultimately yielding either maltotriose and maltose from amylose, or maltose, glucose and "limit
dextrin" from amylopectin. They belong to glycoside hydrolase family 13.

Because it can act anywhere on the substrate, a-amylase tends to be faster-acting than B-amylase. In animals, it is a
major digestive enzyme, and its optimum pH is 6.7-7.0.

In human physiology, both the salivary and pancreatic amylases are a-amylases.

The a-amylase form is also found in plants, fungi (ascomycetes and basidiomycetes) and bacteria (Bacillus).

B-Amylase

Another form of amylase, B-amylase (EC 3.2.1.2 ) (alternative names: 1,4-a-D-glucan maltohydrolase; glycogenase; saccharogen
amylase) is also synthesized by bacteria, fungi, and plants. Working from the non-reducing end, B-amylase catalyzes the
hydrolysis of the second a-1,4 glycosidic bond, cleaving off two glucose units (maltose) at a time. During the ripening of fruit,
B-amylase breaks starch into maltose, resulting in the sweet flavor of ripe fruit. They belong to glycoside hydrolase family 14.

Both a-amylase and 3-amylase are present in seeds; 3-amylase is present in an inactive form prior to germination, whereas
Qa-amylase and proteases appear once germination has begun. Many microbes also produce amylase to degrade extracellular
starches. Animal tissues do not contain 3-amylase, although it may be present in microorganisms contained within the digestive
tract. The optimum pH for B-amylase is 4.0-5.0.

yY-Amylase

y-Amylase (EC 3.2.1.3 ) (alternative names: Glucan 1,4-a-glucosidase; amyloglucosidase; exo-1,4-a-glucosidase; glucoamylase;
lysosomal a-glucosidase; 1,4-a-D-glucan glucohydrolase) will cleave a(1-6) glycosidic linkages, as well as the last a-1,4 glycosidic
bond at the nonreducing end of amylose and amylopectin, yielding glucose. The y-amylase has most acidic optimum pH of all
amylases because it is most active around pH 3. They belong to a variety of different GH families, such as glycoside hydrolase
family 15 in fungi, glycoside hydrolase family 31 of human MGAM, and glycoside hydrolase family 97 of bacterial forms.

C. Cellulase

Cellulase is any of several enzymes produced chiefly by fungi, bacteria, and protozoans that catalyze cellulolysis, the

decomposition of cellulose and of some related polysaccharides. The name is also used for any naturally occurring mixture or

complex of various such enzymes, that act serially or synergistically to decompose cellulosic material.

Cellulases break down the cellulose molecule into monosaccharides ("simple sugars") such as beta-glucose, or shorter

polysaccharides and oligosaccharides. Cellulose breakdown is of considerable economic importance, because it makes a major

constituent of plants available for consumption and use in chemical reactions. The specific reaction involved is the hydrolysis of

the 1,4-beta-D-glycosidic linkages in cellulose, hemicellulose, lichenin, and cereal beta-D-glucans. Because cellulose molecules

bind strongly to each other, cellulolysis is relatively difficult compared to the breakdown of other polysaccharides such as starch.

Several different kinds of cellulases are known, which differ structurally and mechanistically. Synonyms, derivatives, and specific

enzymes associated with the name "cellulase" include endo-1,4-beta-D-glucanase (beta-1,4-glucanase, beta-1,4-endoglucan

hydrolase, endoglucanase D, 1,4-(1,3,1,4)-beta-D-glucan 4-glucanohydrolase), carboxymethyl cellulase (CMCase),

avicelase, celludextrinase, cellulase A, cellulosin AP, alkali cellulase, cellulase A 3, 9.5 cellulase, and pancellase SS. Enzymes that

cleave lignin have occasionally been called cellulases, but this old usage is deprecated; they are lignin-modifying enzymes.

Types and action

Five general types of cellulases based on the type of reaction catalyzed:

e Endocellulases (EC 3.2.1.4) randomly cleave internal bonds at amorphous sites that create new chain ends.

e  Exocellulases or cellobiohydrolases (EC 3.2.1.91) cleave two to four units from the ends of the exposed chains produced by
endocellulase, resulting in tetrasaccharides or disaccharides, such as cellobiose. Exocellulases are further classified into type
I, that work processively from the reducing end of the cellulose chain, and type I, that work processively from the
nonreducing end.

® Cellobiases (EC 3.2.1.21) or beta-glucosidases hydrolyse the exocellulase product into individual monosaccharides.

e  Oxidative cellulases depolymerize cellulose by radical reactions, as for instance cellobiose dehydrogenase (acceptor).

® Cellulose phosphorylases depolymerize cellulose using phosphates instead of water.

Some Notable Cellulases used in the product:
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Carboxymethyl Cellulase

Ligno Cellulase: An enzyme that hydrolyses lignocellulose.
Alpha - glucosidase:
Alpha-glucosidase (EC 3.2.1.20, maltase, glucoinvertase, glucosidosucrase, maltase-glucoamylase, alpha-glucopyranosidase
, glucosidoinvertase, alpha-D-glucosidase, alpha-glucoside hydrolase, alpha-1,4-glucosidase, alpha-D-glucoside
glucohydrolase). Alpha-glucosidase breaks down starch and disaccharides to glucose. Maltase, a similar enzyme that
cleaves maltose, is nearly functionally equivalent.

® Beta - glucosidase : Beta-glucosidase is an enzyme that catalyzes the hydrolysis of the glycosidic bonds to terminal
non-reducing residues in beta-D-glucosides and oligosaccharides, with release of glucose.

3.  Ammonia monooxygenase
Ammonia monooxygenase (EC 1.14.99.39, AMO) is an enzyme, which catalyses the following chemical reaction
Ammonia + AH, + O, — NH,0OH + a + H,0

Ammonia monooxygenase contains copper and possibly nonheme iron. AMO is the first enzyme in ammonia oxidation. Aerobic
oxidation of ammonia to hydroxylamine via AMO is an endergonic reaction. So, all aerobic ammonia oxidizing organisms
conserve energy by further oxidizing hydroxylamine. It was believed that aerobic ammonia-oxidizing bacteria oxidize
hydroxylamine to nitrite using octahaem hydroxylamine oxidoreductase (HAO). Recently, it was shown that the product of HAO is
not nitrite but nitric oxide, which is further oxidized to nitrite by an unknown enzyme.

Anammox

Anammox, an abbreviation for anaerobic ammonium oxidation, is a globally important microbial process of the nitrogen
cycle that takes place in many natural environments. The bacteria mediating this process were identified in 1999, and were a
great surprise for the scientific community. In the anammox reaction, nitrite and ammonium ions are converted directly

into diatomic nitrogen and water.

In this biological process, which is a comproportionation reaction, nitrite and ammonium ions are converted directly into
diatomic nitrogen and water.

NH*, + NO, — N, + 2H,0
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Possible reaction mechanisms:

According to **N labeling experiments carried out in 1997, ammonium is biologically oxidized by hydroxylamine, most likely
derived from nitrite, as the probable electron acceptor. The conversion of hydrazine to dinitrogen gas is hypothesized to be the
reaction that generates the electron equivalents for the reduction of nitrite to hydroxylamine. In general, two possible reaction
mechanisms are addressed:

®  One mechanism hypothesizes that a membrane-bound enzyme complex converts ammonium and hydroxylamine to
hydrazine first, followed by the oxidation of hydrazine to dinitrogen gas in the periplasm. At the same time, nitrite is
reduced to hydroxylamine at the cytoplasmic site of the same enzyme complex responsible for hydrazine oxidation with an
internal electron transport (Figure 3a).

®  The other mechanism postulates the following: ammonium and hydroxylamine are converted to hydrazine by a
membrane-bound enzyme complex, hydrazine is oxidized in the periplasm to dinitrogen gas, and the generated electrons
are transferred via an electron transport chain to nitrite reducing enzyme in the cytoplasm where nitrite is reduced to
hydroxylamine (Figure 3b).

Whether the reduction of nitrite and the oxidation of hydrazine occur at different sites of the same enzyme or the reactions are
catalyzed by different enzyme systems connected via an electron transport chain remains to be investigated. In microbial
nitrogen metabolism, the occurrence of hydrazine as an intermediate is rare. Hydrazine has been proposed as an enzyme-bound
intermediate in the nitrogenase reaction. Recently, using detailed molecular analyses and combining complementary methods,
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Kartal and coworkers published strong evidence supporting the latter mechanism. Furthermore, the enzyme producing
hydrazine, hydrazine synthase was purified and shown to produce hydrazine from NO and ammonium. The production of
hydrazine from ammonium and NO was also supported by the resolution of the crystal structure of the enzyme hydrazine
sythase.

A possible role of nitric oxide (NO) or nitroxyl (HNO) in anammox was proposed by Hooper et al. by way of condensation of NO or
HNO and ammonium on an enzyme related to the ammonium monooxygenase family. The formed hydrazine or imine could
subsequently be converted by the enzyme hydroxylamine oxidase to dinitrogen gas, and the reducing equivalents produced in
the reaction are required to combine NO or HNO and ammonium or to reduce nitrite to NO. Environmental genomics analysis of
the species Candidatus Kuenenia stuttgartiensis, through a slightly different and complementary metabolism mechanism,
suggested NO to be the intermediate instead of hydroxylamine (Figure 4). However, this hypothesis also agreed that hydrazine
was an important intermediate in the process. In this pathway (Figure 4), there are two enzymes unique to anammox bacteria:
hydrazine synthase (hzs) and hydrazine dehydrogenase (hdh). The HZS produces hydrazine from nitric oxide and ammonium, and
HDH transfer the electrons from hydrazine to ferredoxin. Few new genes, such as some known fatty acid biosynthesis and
S-adenosylmethionine radical enzyme genes, containing domains involved in electron transfer and catalysis have been

detected. Anammox microorganisms can also directly couple NO reduction to ammonia oxidation, without the need for nitrite
supply.

Another, still unexplored, reaction mechanism involves anaerobic ammonium oxidation on anodes of bio-electrical systems. Such
systems can be microbial fuel cells or microbial electrolysis cells. In the absence of dissolved oxygen, nitrite, or nitrate, microbes
living in the anode compartment are able to oxidize ammonium to dinitrogen gas (N,) just as in the classical anammox process.
At the same time, they unload the liberated electrons onto the anode, producing electrical current. This electrical current can be
used either directly in fuel cell mode or for hydrogen and methane gas production in electrolysis mode. While there is no clarity
on the reaction mechanism behind, one hypothesis is that nitrite, nitrate, or dinitrogen oxide play a role as

intermediates. However, since the process occurs at very low electrochemical potentials, other, more speculative, reaction
mechanisms seem possible as well.

Application in Wastewater Treatment:
The application of the anammox process lies in the removal of ammonium in wastewater treatment and consists of two separate
processes. The first step is partial nitrification (nitritation) of half of the ammonium to nitrite by ammonia oxidizing bacteria:

2NH*, + 30, — 2NO, + 4H" + 2H,0

The resulting ammonium and nitrite are converted in the anammox process to dinitrogen gas and ~15% nitrate (not shown) by
anammox bacteria:

NH*,+ NO’,— N, + 2H,0
Both processes can take place in 1 reactor.

The cost reduction compared to conventional nitrogen removal is considerable; the technique is still young but proven in several
fullscale installations.

4. Acid Phosphatase

Acid phosphatase (EC 3.1.3.2, acid phosphomonoesterase, phosphomonoesterase, glycerophosphatase, acid
monophosphatase, acid phosphohydrolase, acid phosphomonoester hydrolase, uteroferrin, acid nucleoside diphosphate
phosphatase, orthophosphoric-monoester phosphohydrolase (acid optimum)) is a phosphatase, a type of enzyme, used to free
attached phosphoryl groups from other molecules during digestion.

Acid phosphatase catalyzes the following reaction:
Orthophosphoric monoester + H,0 — alcohol + H;PO,

Phosphatase enzymes are also used by soil microorganisms to access organically bound phosphate nutrients. An assay on the
rates of activity of these enzymes may be used to ascertain biological demand for phosphates in the soil.

Some plant roots, especially cluster roots, exude carboxylates that perform acid phosphatase activity, helping to
mobilise phosphorus in nutrient-deficient soils.

5. Lipase

A lipase are a family of enzymes that catalyzes the hydrolysis of fats. Some lipases display broad substrate scope including esters
of cholesterol, phospholipids, and of lipid-soluble vitamins. and sphingomyelinases; however, these are usually treated
separately from "conventional" lipases. Unlike esterases, which function in water, lipases "are activated only when adsorbed to
an oil-water interface". Lipases perform essential roles in digestion, transport and processing of dietary lipids in most, if not

all, organisms.

6. Protease
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A protease (also called a peptidase or proteinase) is an enzyme that catalyzes (increases reaction rate or "speeds

up") proteolysis, breaking down proteins into smaller polypeptides or single amino acids, and spurring the formation of new
protein products.[1] They do this by cleaving the peptide bonds within proteins by hydrolysis, a reaction

where water breaks bonds. Proteases are involved in many biological functions, including digestion of ingested proteins, protein
catabolism (breakdown of old proteins),[2][3] and cell signaling.

In the absence of functional accelerants, proteolysis would be very slow, taking hundreds of years.[4] Proteases can be found in
all forms of life and viruses. They have independently evolved multiple times, and different classes of protease can perform the
same reaction by completely different catalytic mechanisms.

Bacteria secrete proteases to hydrolyse the peptide bonds in proteins and therefore break the proteins down into their
constituent amino acids. Bacterial and fungal proteases are particularly important to the global carbon and nitrogen cycles in the
recycling of proteins, and such activity tends to be regulated by nutritional signals in these organisms. The net impact of
nutritional regulation of protease activity among the thousands of species present in soil can be observed at the overall microbial
community level as proteins are broken down in response to carbon, nitrogen, or sulfur limitation.

Bacteria contain proteases responsible for general protein quality control (e.g. the AAA+ proteasome) by degrading unfolded or
misfolded proteins.

7. Oxidoreductases:

Oxidoreductases are enzymes that catalyze redox (oxidation-reduction) reactions. They facilitate the transfer of electrons from
one molecule (the reductant) to another (the oxidant), which is essential in numerous biological processes such as metabolism,
detoxification, and environmental remediation.

Extraction Sources:
These enzymes can be extracted from diverse sources. Many oxidoreductases are found in:

e Fungi: White-rot fungi are well-known producers of laccases and peroxidases, which play significant roles in nature by
degrading lignin in wood.

e Bacteria: Certain bacterial species produce oxidoreductases that help in soil and water remediation.

e Plants and Animals: Plants and even some animal tissues contain oxidoreductases, including enzymes like tyrosinase
and peroxidases, which have roles in pigmentation and cellular defense.

How They Work:
At the molecular level, oxidoreductases function by accepting or donating electrons through their active sites. For example:

e Laccases use molecular oxygen to oxidize phenolic substrates.

e Peroxidases like manganese peroxidase (MnP) produced by white-rot fungi, lignin peroxidase (LiP) (plant origin), and
horseradish peroxidase, use hydrogen peroxide induced by their biochemical reactions to oxidize complex organic
compounds.

e Tyrosinases catalyze the formation of reactive quinones from phenols, which then spontaneously polymerize.

This oxidation reaction leads to the formation of free radicals, which couple together to produce larger, insoluble
polymers - thus leading to the effect of coagulation.

Inducing Coagulation in Sewage Treatment:

Unlike traditional chemical coagulants such as iron or aluminum salts—which primarily work by neutralizing charges and
aggregating particles—oxidoreductases chemically modify organic compounds. As they oxidize these substrates, the resulting
free radicals undergo polymerization, generating high-molecular-weight aggregates (or flocs) that settle out of solution. This
biological pathway not only facilitates clearer separation of solids but also avoids introducing additional metal contaminants into
the water.

Facilitating Bacterial Digestion of Organic Waste:

The action of oxidoreductases can transform complex and sometimes recalcitrant organic matter into forms that are more
amenable to bacterial metabolism. By pre-oxidizing and polymerizing dissolved organic components, these enzymes effectively
"pre-condition" the organic load, making it easier for bacteria to break down the waste. This contrasts with iron or aluminum
salts, which do not chemically modify the organic materials and may even create environments less favorable for microbial
digestion.

This integrated approach not only enhances coagulation efficiency but also supports a more biological treatment route that can
lead to a cleaner, more sustainable process in sewage management.

Dranyme modes of delivery:
Draynzyme is available from the factory as a dry powder that is packaged in two different formats:
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1. The Tea-bag: encased in a polyester bag that allows for the enzymes to gradually seep out of the bag over a period of 1-3
months depending on the application. To help with the dispersement of the enzyme in a controlled manner over the duration of
the dosing period, a clay is used to envelope the enzymes. These clays absorb water and swell, and as running water flows over
these bags, the clay erodes and thus releases the enzymes into the water.

2. The loose pack: this packing is intened to be used to dilute the enzymes into a water base that can then be used to
dosing a more stronger dose of enzymes into more contaminated locations where rapid cleanup is required. These enzymes will
first induce a coagulation type of effect that entrapes the organic waste into clumps making it easier for bacteria to access
nutrients and thus degrade and consume the organic wastes.
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Product MSDS:

Material Safety Data Sheet

Section 1: MATERIAL IDENTIFICATION
Product Number/Size: -
DWE/2005A-1Kg ILD Draynzyme in line digestion
Trade Name: Draynzyme™
Description: Waste Water treatment Enzymes
“T“{EYW Chemical Composition: Enzymes embedded in a Hydrogel /
3

Zime for (BAC/M only) - Bacteria embedded in hydrogel mix
Section 2: COMPOSITION/INGREDIENTS S == |
_ Hazardous Ingredient (s)* | % BY Volume CAs#
Non Hazardous Ingredient (5] | = -
Sustained releose medio | Upto 99%
Hydrated Silica : 1332-58-7
Lignocellulose i 11132-73-3
Organic waste digestive Upto 15% 9015-70-7
ENZymes 9029-60-1
9002-13-5
. 9037-40-5

Section 3; FIRE AND EXPLOSION HAZARD DATA

Flash Point (method): None

Hazardous Products of Combustion: None
Auto-ignition Temp.: None

Extinguishing Material: None

HEALTH HAZARD DATA

Potential Acute Health Effects: Nil

Eve contact: Not likely to occur under normal condition use.
Skin contact: Non/ No ill effects.

Inhalation: No ill effects ——

A ""‘-"\ [ =¥ O
Toxicity to Animals: None ..,;*_-::;,- \;3\
LDS0: Not available. (S 22rsa V)
LCS0: Mot available. LT ,,‘I /
Chronic Effects on Humans: None ,&L N

Section 4: FIRST AID MEASURES

Eye contact: Immediately flush eyes with water for 10-15 minutes. If irritation persists, obtain
medical attention.

Skin Contact: If irritation develops, wash skin thoroughty with soap and water. If irritation persists
seek medical attention.
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Inhalation; Mot likely to under normal conditions.
Ingestion: Consult a physician or seek medical advice, otherwise Not toxic.

Section 5: FIRE FIGHTING MEASURES

Flash point: Mot applicable

Flammable limits: Mot determined

Auto Ignition Temperature; Not applicable

Fire Extinguishing materials: Use extinguishing media suitable for materials supporting combustion
such as water fog, CO: foam, or dry chemicals

Fire fighting procedure: Use self-contained breathing apparatus in confined spaces or as

atherwise needed,

Section 6: ACCIDENTAL SPILLS OR LEAK PROCEDURES

Steps to be taken if material is released or spilled:

Pick up and dispose.

Waste Disposal Method: Be aware that the waste owner has responsibility for final disposal. Regulations
may also apply to empty containers, liners, or rinsate. Laws may change or be reinterpreted; state and local
regulations may be different from Federal regulations. This information applies to materials as
manufactured; contamination or processing may change waste characteristics and requirements,

Section 7: HANDLING AND SanAGE
Storage and Handling: 5tore away from heat, out of reach of children. Do not contaminate water, food or
feed by storage or disposal. Do not reuse container.

Section B: EXPOSURE CONTROLS/PERSONAL PROTECTION
Engineering Controls: None

Personal Protection: Noné required

Personal Protection in Case of a Large Spill: None reguired
Exposure Limits: Not avallable.

Section 9: PHYSICAL DATA

Physical State: Hydrogel media (solid), packed in polyester sacks
Boiling Point: Not Avallable

Vapor Pressure (mm Hg): Not Determined

Freezing Point: 0Fc

Solubility in Water: Slowly dissolve into flowing water over a long period of time
Appearance: Mustard Yellow gel encapsulated inside polyester sack
Odor: Mild musty

Specific Gravity (Water=1): 1.2

Volatile by Volume %: Nil.

pH: 7

Danger of explosion: Product is not explosive

Section 10: REACTIVITY DATA

Conditions to avoid: Product denatures rapidly in environments outside of ph 5- 8.5 T

Materials to avold: None [
Hazardous Decompasition: None (55 samoa \C
Hazardous Polymerization: None Will Occur L
Stability: The product is stable. e: 1 Ei Z e -_-.-T_F_,_s'f
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Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibifity with various substances: Mot available.
Carrosivity: Non-corrosive in presence of glass.
Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.
Polymerization: No.

Section 11: TOXICOLOGICAL INFORMATION
MATERIAL 15 NOT TOXIC

Section 12: ECOLOGICAL INFORMATION

Eco-toxicity: Non-Toxic as per tests for release into \Water bodies.

Non toxicity report generated by Charotar University of science & technology
Dated: 20" Dec. 2022

Section 13: Disposal Consideration

Product Disposal Method: Wastes resulting from use of this product may be disposed of on site or at an
appraoved waste disposal facility.

CONTAINER DISPDSAL:

If Empty: Do not reuse this confainer. Place in trash or offer for recyding if available.

If Partly Filled: Call your local solid waste agency for disposal instructions.

Section 14: TRANSPORTATION INFORMATION

DOT Classification: Not a DOT controlled material {United States).
Identification: Mot applicable.

Special Provisions for Transport: Not applicable.

Section 15: REGULATORY INFORMATION

TSCA (Toxic substances Control Act):

Components of this product are not listed on the T5CA Inventary.

CERCLA ({Comprehensive Environmental Response, Compensation, and Liablity Act.}:
This product contains no components subject to reporting or notification requirements.
SARA title Il {Super Amendments and Reauthorization Acts):

Reportable ingredients: None

Section 16: OTHER INFORMATION
Memao; While this information and recommendations set forth are believed to be accurate as of the date
hereof, “M/S DHARA BIOTECH" makes no warranty with respect hereto and disclaims all liability from
reliance thereon.

Date MSDS Prepared/updated: 15™ October, 2024

Contact: Ms. Prahh? a Patel / M. Kirit Bhoi

|"
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The Ethics of the Product:

Subject:

Ethics of why we use Enzymes in Draynzyme and not live bacteria.

Invasive (Not native to region) bacteria, fungi and parasites can affect native plants, animals and agricultural crops.

As they (invasive bacteria and fungi) are introduced into any new environment to do a particular task such as digest waste, they
will interact with their surrounding bacteria and fungi, and destroy an existing balance of nature on which natural order of life is
dependent on. The new (introduced) bacteria and fungi being more competitive will out grow existing bacterial and fungal
species buy consuming their food and force them to either die or adapt. Many times these introduced species will also breed
with existing species and create new variants, which may by chance emerge as a new disease in plants or animals or humans.
As an ethical view point, Dhara Biotech and QuinQuent Industries Pvt. Ltd., product “Draynzyme” is made of specifically chosen
enzymes and does not contain any bacteria or fungi.

Enzymes are proteins that act as biological catalysts (biocatalysts). Catalysts accelerate chemical reactions. The molecules upon
which enzymes may act are called substrates, and the enzyme converts the substrates into different molecules known as
products. Almost all metabolic processes in the cell need enzyme catalysis in order to occur at rates fast enough to sustain life.
They are bio- degradable and eventually will be consumed by the local bacteria and fungi.

Draynzyme is a product targeted to work in sewage waters which is already teaming with alot of bacteria, does not need new
bacteria to do the work, they only need to be speed up using a natural catalyst which promotes sewage degradation and
reduction in bacteria deemed harmful for humans.

In order to ensure all Draynzyme products are free of Bacteria and fungi, they are all fumigated using Formaldehyde prior to
packaging. This ensures that all viable DNA and RNA in live bacteria and fungi are denatured (scrambled) rendering them dead.
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f s1

This is acknowledge the need for the user of the product Draynzyme Sewage Aid
(DWE/2005A - 1Kg ILD Draynzyme) that contain sewage treatment enzymes
embedded onto a Hydrated silicate material and then packed into Polyester cloth

to aid in the deployment

of the product.

Please find each 100gm of product contains the following:
1. Organic matter which will constitute proteins (enzymes) extracted from
fermentation processes via industrial refinning: up to 5% by weight

2. Hydrated Silicate with

For Dhara Biotech,
5/

T h|ielee2Z

Bfg}

S
SARTA
a JE036S

=

the following mineral constituents: up to 98% by weight

Constituent | % per wt
S0 50-60%
Fes O T-0%
ALy 4,5—45?@ :
MNa (LO1-0.05%
Cl 0.1-0.2%
Mn 0.05-0.1%

Page | of 1
m.- L R e
Erad
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Copy of Certificate of live Bacteria in Finished product:

Test Report

Water Sample Analysis Report

s
Greern Leat

Client's Mame & Address:
M /5. Dhara Bio-tech

Mear SarasChokdi, Mear Gaushalz,

Kunjrav Road, Sarsa,
Anand 3BE365, Gujarat.

Contact Person: Mr. Vasantal Patel

Report No: GLEPL/240124,/01

Issue Date: 01/02/2024

L=b ID Code GLEPL/ 240124,/ WL,
Sample Description Product Sample | Purpose As per Client requirement
Date of Sampling Submitted by Sample Submitted by Qient [Dhara
Client (Dhara collected! Submitted by Bio-tech)
Bio-tech)
Date of Sample Received 24/01,/2024 Test Parameters As per Client requirement
Date of starting Analysis 25/01/2024 Quantity/No. of sample 1Mo, Batch No. 0L/01/24
Date of completion Analysis 31/01/2024 Packed,/Seal Sealed (13,/01/24)
Result Table
;‘; Test Parameters Test Method Unit Results
1 Draynzyme for Bacténa Count 150 16649-3 MAPN,L00 mL Absent

Remark: In accordance to G.5R 613(E}-This praduct does not contain any Bacteria, thus does not

require ‘A ppraisal by genetic Engineering Appraisal Committee).

Chemist

Notes: (1} The results pertain to tested items anly.
{2} This report shall not be reproduced, except in full, wit hout written approval of the labomtory.

(3} Authenticity of this Report could be validated with office copy at Greenleaf Evinotech Put. Ltd,

[4) Perishable samples will be destroyed after testing, others after 7 days from the date of issue of the report, unless
otherwise agreed with the customer or as reguired by the applicable regulations,

CIN: U74140G)2010PTOD59758

Q.=
Authorized Signatory
Rekha Dare

Greenleaf EnvirotechPvi. Ltd., Nr. RangoliFlats,Radhanpur Road, Mehsana — 384002, Gujarat, India.
Tel : +81-9725519974, E-mail: info@glepl.com, Web: wwanw e lepl .com
Branch Office: 304, Kankawati Complex, Singanpor-Caurway Road, Katargam, Surat= 395004
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Relevant scientific documentation, including published literature, peer-reviewed research articles, experimental studies,
patent details, and validation reports conducted or sponsored by the manufacturer pertaining to Draynzyme

Patent Details:

Draynzyme is not patented because the enzymes themselves are established commercial products and therefore lack the novelty
required for patent protection; instead, Dhara Biotech and Quinquents rely on confidentiality for the formulation and proprietary
process protection for the manufacturing method.

Why enzymes are not a patentable basis: Enzymes are widely produced and used in industry (food, detergents,
pharmaceuticals, specialty applications) both in India and globally; a mere use or extraction of such known enzymes generally
fails the novelty and inventive-step requirements for patentability. Indian patent law and commentary treat naturally occurring
biological substances and mere discoveries of natural products as limited in patentability unless modified or shown to have an
inventive technical contribution.

Why the company chose secrecy over patenting:

Formulation: The exact mixture and proportions are maintained as a closely guarded trade secret to avoid public disclosure that
a patent would require.

Production methodology: The competitive advantage arises from proprietary fermentation and extraction processes; these
process details are kept confidential because process patents require disclosure and have finite terms, whereas trade secrets can
protect know-how indefinitely if kept secure.
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Chemical Oxygen Demand of Waste in Water under Controlled Environment:

Experimental studies:

Gram ;| UNIVERSITY

Telephouc 1 (02692)-30355
FAX No, = (02652)-36473

DEPARTMENT OF BIOSCIENCES
SARDAR PATEL UNIVERSITY, Vallabh Vidyanagar-388120, Gujarat {india)

Chemical Oxygen Demand of Waste in Water under controlled environment:

Test start date: 25" July, 2011
Report date: 8" Aug, 2011
Test protocol followed: ASTM D1252-01

1. Scope
1.1. These test methods cover the determination of the guantity of cxygen that certain impurities in water will
con sume, based on the reduction of a dichroma'te solution under specified con ditio ns.

1.2 These test methods are limited by the reagents employed to a maximum chemical oxygen demand (COD) of
B0 mg /L.

1. Terminology

21, Definirions—For definitions of ot her terms wsed in these test methods, refer to Terminalogy D 1129,
22, The term “exygen demand” (COD) in these test methods is defined in accordance with Termirology D 1129 as
fol bowes:

221 oxygen demand—the amount of oxygen reguired under specified test cond ithons for the oxid ation of
water bome arganic and inorgamic matter.

3. Summary of Test Methods

3.1 Maost organic and oxidizable inonganic substances present in wat er are oxidized by a stan dard pot assium
dichromate solutkon in S0 % (wol feol) sul furic acid.

32 The cxddation of mamy otherwise refractory organies is facilitated by the use of silver sulfate that acts asa
catalyst inthe reaction.

33. These test methods provide for combi ning the reagents and sample ina manner that minimizes the los of
vaolatile arganic materials, if present.

3.4, The cxidation of wupto 1000 mg/fL of chilon de lon is inhibited by the addition of mercurc chioride to form stabde
i soluble mercuric sulfate complex.

35.. The chemical reaction invohed in oxidation of materials by dichromate is il hastrated by the following reaction
with potassium acid phthalate (KCaHsDa):

41 HeS0a+ 10 KalraQ7+ 2 KeHeOsn 10 Crd04s + 11 K500+ 16 00146 K0

Simce 10 mol of potassium dichromate has the same oxidation poweras 15 mol of oxygen, the eguibv alent
TeaCt on i

2 ECeHe0a+ 15 Ors WD« 16 O+ & Hed + 504
Thies 2 mol of potassium acid phthalste consumes 15 mal of oxygen. The theoretical COD of potassium acid

phthalateis 1.175g of coygen per gram of potassium acid phthalate.
4. Significance and Use

41. These test methods are used to chemically determine the maximum guantity of ceygen that could be

con sumed by blological or nat wal chemical processes due to impurities in water. Typically this measurement is
used to monitar and control oxygen-consuming pollutants, both inorganic and onganic, in domestic and
indusstrial w astewaters,
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TEST RESULTS:

1. Objective: Tosimulate and understand effectivensss of Dhara Biotech product - * Droymryme” sustained release

r

enzyme packs to digest angandc waste in a con trolled experiment.

Test Setup: Two sets of Anaerobic digesters that simulate septic tanks were setup — First set was wsed to
understand natu ral degradat ion of milk wastes, second set was setup with the apt guantity of Draynzyme 20004
sust sined release enzyme pack. Befars beginning the tests, sach digester was allowed to develop a basal micro
flora: in control digesters the micno flora was dictated by degradation o f milk solids, whereas in Draynzyme
digesters, DWE-20004 was allowed to release enzymes for 24 hours prior to starting tests. Approsimately
320mg/L of pred efined CO D value organic waste consisting of milk wastes was added to digesters. The COD
[mgfL} were abserved on the first day at 0 hrs, 3 hrs, 6 hrs, 12 hrs, 18 hrs, and 24 hrs. Thereafter fresh organic
wiaste equivalent to approximately 320me’L of COD valuee was added to the digesters to simul at e continu ous
{same a5 In septic tanks) and again the COD values were mondtored at time of fresh feed, and thereafter at 30
Ihes, 36 hrs, 42 hrs, 48 hrs. Again fresh onganic waste eguivalent to 320mgfL of COD value was fed into the
digesters and COD values were monitared at time of adding (49 hrs), and thereafter at 54 hrs, 60 his, 66 hrs, and
T2 hrs. Al tests were triplicates to vesify reproduc bility of results.

Resu lts:

el {mgiL)

RN

Data from first 24 hours
350

| |
315..% i Lo
gl — Cantrol (Mattral degradation)
3oo
2757 h—-ﬂ:ﬁ

250

s S e e

i e 5y
1 o
§ 100 iR —
B \‘n-________“"'--.‘x
50 T
25 B
o
0 3 - g 12 15 18 21 24
Time (Hours)
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Comteni{Nat il degadation) ang. 00D wabues
Thme {Hours] ) Deragnrgme ZO00A nflussn ond ang. DO aloes {myL)

0 32167 T84 3657 & 1172

3 311332 351 933 = 503

& ITEET £ 451 A0.33 = 451

£l 121005 155 K133: 708

1z 152572 5.51 B5.33 2416

15 12500 400 52.33 2751

4 10E.ET £ 681 3300 2458

15 43557 S 404 500 & 1153

£l 3E0.00:2 1000 356,67 £ 189

5 104,57 = 4.51 10500 $4.58

42 147575 451 4557 £5.51

4 113332 833 TEET 306

42 435ETE 404 Mo33 = 404

4 ITL00: 634 TIET £ 473

&0 IOELET £ 551 MIE.ET & 551

&5 143572 867 4300 £ 308

T2 108338 T84 1333 2331

Control {Matural
degradation) Drynzyme 2000A

Best-fit values
Slopa -0.808 + 05203 -12.82+ 1073
Y-intercepl when X=0.0 JZ38 6726 2931+ 13.87
[-ntercept when Y=0.0 32 59 22 .66
1islapa -0.1009 007800
5% Confidence Intervals
Shope -11.00 to -B.B20 -16.07 to -10.57
IGoodness of Fit
r'-' 08502 0.BE2S
Sy X 1857 38.52
s slope significantly non-zero?
F JE2T 142.7
DFn, DFd 1.000, 19.00 1.000, 19.00
F walua = 0.0001 = 0.0001
Dieviation fram zerg? Significant Significant
Diata
Mumber of X values T T
Maximum number of Y replicales 3 3
Tolal number of values 21 21
Mumber of missing walues 1] a
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Are the slopes equal?
F=596369. Dfn=1DFd=38

P=001937

I the overall slo pes were identical, there is a 1.9% chance of randomly choosing data polnts with slopes this
dif ferent. You can conclude that the differences between the slopes are significant.
Because the sla pes differ so much, it is not possible to test whether the intercepts d iffer significan the.

Data from entire 72 hourms
48
o = =
i .
FRE LY %
E; _k_ \\"".\ h ‘a‘l
| i
oo X% i 2 L&Y
E-ﬂ L\ L A x
gi! \; ] \
e N i VIS
e i
i }'WL
5 = =
o I B B 18 13 A M 27 B N M ¥ 43 45 £ 51 H F @ &2 6 & 2 m /|

Tima {Hours)
— Caomrl {iawural degmdatan)
— Deyrurpime 20004

Inter pretation: It can be seen that Drayn syme influenc ed dipesters proces more waste in the same unit time.

VR Thabbar

(This isa digital signature)
Report by: Dr. Vasudey Thakkar,
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Certification of Products' Anti-Corrosive Nature:

TEST REPORT

LELHE Bl S BRS1-E-0N] £ VUTA EREE, R0 DU LA Y

Test Reporl Mo GESSOILY AD-141 12040201

Date - 19-11-2004

Name of Uistimer

Name of Chwner
Cornsar] ks
Mame of Project

Material Beceived

Dharz Bisdech, Sarsa, Dl Vadodaa

General mapechon

Dovraym e sewagge o pack

Diate of Sample receipt
Cornatlitiom of Sample when Received ©

Dante ol Sample Testing

Letter Referemce Nao.

Date: 10=11-2X114

Sod Cakes wrapped in cloth
DOtz 11112014 v 19112014
Letter Dated: 101 12004

S ol Sample & Sample 1D Sample 1
RESULTS:
5r. N Paramlers Hesull L it

1 Silica, 5}, 55,8 %
2 Lo, Fe 0y RS T
3 Alluminiuny ALD, 1 %
4 Saclium, Ma [EiE] b
5 Chioride, Cl .16 ®
G Mampgencie, Mn 0069 R

Hemark: The sample tested comprises of major Silica. Soluble Chlorides canising comosiveness is less than (L5% . Hence,
the samuple is mikl towands comsiveness o conandle clements m oomact.

FOR GEQ ENGINEERING SERVICES, VADODARA

Authorieed Signatory
Name: Alhay Dubey

Diesignenliann: | He porting In Charge)

NOTE:

L. Sample have heen subamtied by coskemer>

2 Thas Repont shall not be reprocluc ed e sceptan full, wishgut approval of the |aboratony.

I Resuhs mven above refer only & the samples subnmitted for testng.
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CSIR - National Environmental Engineering Research Institute (NEERI) Test Report:

AeFAEIN. - TG vaiayr PR sEHaE e
CSIR - National Environmental Engineering Research Institute

[etfies @ sifis saem Wi, | Council of Scientific & Industrial Research)

(i e St o oite, faew o D e, wwe EEw 2 sl wEE A
Hetonnmas Crgansston under e Depl. of Scisnifc and indusivsl Ressarch, Ministry of Sciance & Technology, Gowt. of edia)

aftege Tt Fsso e

Sophisticated Environmental Analytical Facility

SfR]

NEERI

Dae | 150672023 | TestRepartNo. | SEAF [ JUNF, 2023-24/ 03

TEST REPORT

Mame and Addreszof | To

the Customer: The Chiel Engincer {Electrical)

Malni: Sasran Department,

Pune Municipal Corporation (PMC), Pune, Maharashira

liustnrmar References (1% Leter Mo, 323 dr 19052023 addressed 1o Director, CHIR-NEERL, Magpur
from Pune Municipal Corparation

() Letter Moo [0-S907SIM-Mum2023 dated |11.05,2023 addressed 10 E)il'l.'l."li:lr.
CSIR-NEERL Wagpur through Ofiee of Hon'ble Shri Rumdas Athawale 5,
Minister of State for Soctal Justice & Empowerment. Govt. of India. {

! Sample Particulirs:

!':.url.mp'lc Received & Date Through Courier o daled 23.05.2023

Materials 1o be tested "n":'il'h.‘l‘ Samples

Sampling Pone By Client, PMC (Samples recetved Trom Quingoent Indistrics Put. L1d
| Through PMC)

Mumber of Samples ) _] =

Date of S of Analysis \ _ﬂ_'i.lJﬁ.qu!.‘i

[Hwe of Completion of Annlysis | 5.0, 2023

ANALYSIS RESULTS

. Water Sample | Water Sample | o
Sr. Farameiers [ Before {Afier Tt Methaod
M Treatment) Treatment) ]
g LR Nl APHA 23" Edition-2017, 4300-H
! pH 6.7 g Flectrometng Method
TTotal  Suspended | APHA 137 Edition-2017, 2540 D:
= 1 K I8 ey i
| Solids. il Girmvimetric: Method
’ ' APHA 23" Fdition-2017, 5220 B
- } = e |
3 | CORmeL e it | Oipen Reflus Method I
Contd. ...
Page 112 35’:;:. | jﬁ

&% W, ATTYR 440 020 WA - Nehru Marg, Nagpur 440 020 INDIA ~ £% ")
Ph{D}: +81-712-22406885-88, Ext. No. : 323, Direct Mo 2 +81-712-2249764, Mobile Mo, - +91-9422304282
Email : skr_singhEneeri.res.in, URL - www.neeri.res in
e i 3 @/ Towards Sustainable Developmsnt
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A oragar. - Idy vafawr sfriBet s e
CSIR - National Environmental Engineering Research Institute

et qar Safds smdme dwe, + Council of Scientific & Industrial Research)
(oS an Jlriins sgsur ofts, Teere oo St dmmoE, W mEn & SiEi wmmw ds)
fAufanamaye Crgenisafion urdar fie Dupl. of Solanfic and industrial Ressarh, Minkaby of Stiance & Techaoingy, Bod, of india)

Sfid

NEERI

e L

Sophisticated Environmental Analytical Facility

g Waier Sample | Water Sample |
N“‘ Parameters (Before {After Test Method
! Treatment) Ireatment)
Wlog A = i
4. | BOD, me HOL BOL APHA 237 Edition-20017, 3210 B:
¥ _ 3 Dy BOD Test
: : T S APHA 23 Eduion-2017. 4500-52-
5 Sulphide {571, mg/L 8.6 3.2 h s
i e = || ledometric Method
= i
1 L1 T e - - 5
| E. Coli EFUN 06 m) &0 1 f:.!_‘ila\. 23" Edition-2017, %332 H;
it | EC-MUG Broth Methad

NOTE:

| "IwJu..JLu. u1lnrm-1mn supplied rv- ||-. cussrmer fiw |.-.|||..£| ||.|_ |.,|-.L.. iy D i wiiired

| = -"n-:lll m.:. h..:l-l BONE 1Y 1IIF 1B HIINI.l 'l.Bl.lll-".I'l']E{"r & TESTIS ) CONDUCTED OMN SAMPLES | AS RECEIVED
* BESULTIS) RELATE FOTHE PARTICULAK SAMPLEN S RECEIVED FOR ‘| ES 1N
o ANY CORRECTION TOTHIS REPORT (RVALIDATES THIS REPOR ]
s THECOMTEMTS (F THE REPORT SHALL 8607 BE REPRCDUCED EITHER: N #ULL O/ BN PART FOR AR TRATI

FUBLICTTY ANEFAR AN EVIDENCE I8 LECGAL DISPLITE WITHOLT PRICOKE WRTTTEN CERNSEMT OF THE 1550/
ALLTTEIRITY

ALL TISPMUTES ARE SURIECTEDR TO SMACHLUR AUISDHC TN,

L

:—(g’ i

<o 6] 202 5
Scientist and Head, SEAF

Saniee Kamar
:E., E%{&wﬂm
mm m m
bl ml

Page /2

ABE AN, ATTYY 440 020 WIK - Nehru Marg, Nagpur 440 020 INDIA
Ph (O} +81-F12-2240885-88, Exl Mo, : 323, Diract No, | +01-712-2249764, Mabile No, ; +81-9422304282
Emall : skr singhfneeri.res.in, URL | www.neeri.res.in
e [ WAl s Towards Sustanable Development
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Field Test Reports:

Panaji PWD testing for Sewage Pipeline cleaning:

l No. 2 01/13- 10 WDHIPHE VPWIDIADM I'G?S
Government of Goa,
Offtice of the Excentive Engincer.
'F Works Division HICPHE-N)
PAW.DL, Stelnes,
Panaji-Goa.

Dated:- 13012014,

Lo,
_APCO TECHNOLOGLES
T Gar20 Angariki Bldg, Opp fire station.
Ponda Goa.

Sub:- confirmation on usage and the effectivity of Dray nZyme

We contiom having used “DraynZyme Sewage Aid™ an In-Line Digestion
(11D} Enzyme based sewage treatment solution in a section of our sewage network (o

verify the publicised performance.

Preliminary experience during initial tests using DraynZyme Sewage Aid have

~hown:

4. Elimination of tfoul odour
b. Clearing of blockages in our 67 pipe lines
¢. Digestion of sludge in chambers, manholes and grease traps

Satistied with the interim results we propose to use DraynZyme LD packs in a
farger section of our sewage network to further substantiate and document its wtiliny

Yours I"\i:p:ll)
Mo

(Dileep M. Dhavalikar)y
Executive Engineer. L PW D

1 the sewige network maintenance.
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108

No. £ 21 /13-14/PWD/WDII SDIF T 22,

ub Government of Goa, i
4 Au,,/::, Office of the Assistant Engincer. '
LA Sub-Div-11, WDIII (PHL) {
o A\ "o Public Works Department,
" s Tonca. Caranzalem - Goa
- T L TR Dated 257/11/2013
) T | )
| 1066
ll'~'lql 6‘] 12 E"g"g
' = REPORT

Name of Work :- Dousing of Sewage chambers with ILD ( in hine digestion )
draynzyme pack under pilot project.

Estimated Cost :- Rs. 4,95,600/- ( Rupees Four lakhs Ninety five thousand Six
hundred only ) including 5% contingency.

Budget Head - 2215 — Water Supply & Sanitation,
02 — Sewage & Samitation,

107 — Sewage Service.
01 — Sewage Treatment Plant, .
27 — Maintenance (N.P)
A

This office is looking after the maintenance work ol ihe

History :- -
sewer lines of Panaji city & surrounding areas A couple of months !

back Fco Technologies approached this office stating that they have 1

developed some enzymes which help 1n dissolvng the FOG (Fats. 2

Oils. Grease) [rail packs were installed at vanous points and 1t was 4

found to be quict effectine A demonstration  conference was also L 5o r_'h_

| |

e

held at the Head Office regarding this produd

Lco Technologies are dealers 1n septic management products
& solutions who have submitted a proposal o douse around 32
manholes upstream with these enzymes pack  Lhis office was dirceted b o SN
1o take up the scheme as a Prlot project i w hich these enzame packs . 4
have been developed as a standardized product considering the '
maximum low rate through a 07 dmeter pipe hne to sullive Lo
Imonths  Based on the aboye this oftice s fomvarding the estimate fog
dousing 32 manholes with Draynzyme 1D Ard (DWE-2005) with the

rates submitted by the company “Feo lechnologies™ which seem to he
( a proprictary product.
\ c

n
» e »
oo e . . -
:- (f.‘;\d.l_\-a (considering dousing ot around 3 manholes per day).

Methaod :- By call of Tender.

Submitted for necessary perusal pleasc

pr pureb o

E.E./u ’*,Bé) — ’?lmz

ETERAN
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Datg: 2

A \_\

’lt;\-‘_

With reference to order No: 7-5-2012.Fin (Exp)-IIT dated: 23 05.2012 from the
Finance Department, necessary Administrative and Financial sanction may be obtained
from the Principal Chief Engineer. PWD to take up the following work under maintenance
Budget Head: 2215/01/101/01 27-¥lamtenance works. Also approval may be accorded to
tender the work as per provisions of CPWD Manual 2007

i S twesra . (010N
4 (I‘nln & l'\ )Lll...‘.

Sub: Dousing ot Sewage ¢hambers with 1ILD (in line digestion) draynzyme pack
under pilot project

No. PWD/D HFPHE/ASW/E 42/2013-2014/ '?l L,o
Government of Goa,

Office of the Executive Engineer,
Division-HI(PHE), PW D .

St Inez, Panayi-Goa

Dated : Q). q ! [ s f2013.

NOTE

Sr.No Name of work Estimate cost
1. Dousing ol Sewage chambers with ILD (in line digestion) Ik .,{'
draynzy me pack under pilot project Rs. 4.95.600 00 f !
I -
Submitted for obtamine Administrative and Tinancial sanction  from the Principal { :‘!
Chiet [ ngincer ,PWD. E}&

si/v

-
w2

N

P o

f‘[“

' :ft 2

\Laecutne Engineer- 111

o ied/ 23( u\:knwhp
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GOVERNMENT OF GOA
OFFICE OF THE ASSISTANT ENGINEER
sSUB-DIV-Il, WDIIl (PHE)
PUBLIC WORKS DEPARTMENT
TONCA CARANZALEM GOA

ABSTRACT

Name of Work - Dousing of Sewage chambers with ILD (1n line digestion ) draynzyme pack
under pilot project

Item No. Description of item Unit Qty Rate Amount
Draynzyme ILD Aid (DWE-2005). In Line
Digestion Enzyme pack for Treating maximum
flow rates in 6" diameter metro municipal
sewage pipes
Designed to last/provide sustained release of
| Enzymes for a period of upto 80 days Nos . 3200 | 14250 00 456000 00
Approx weight of each ILD Aid Enzyme pack
1s 3 6 kgs,
Contents Agar Gum Gel containing Enzymes
packed in a polyester sack with 15 ft string
2 Cost of Dousing per Manhole Nos 32 00 500 00 16000 00
E ) - | Ie— ) 472000.00 ¥
Add 5% contigencies 23600 00 v/
Total ............... Rs. 495600.00}, ~
Say............. Rs.| 4,95,600.00 o

(Rupees - Four lakhs Ninety five thousand Six hundred only)

/))) i e e
mEngineer—ll

Executive Engineer-lll

Junior Engineer
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ANMEXURE - II
Letter for Commencement of Work/Work Order

Registgred A/D
No. 3-6/PWIVPHE WDl Acets! WOT-353 /2013-2014.
Government of Goa,
Office of the Executive Engineer,
Works Division [Tl {PHE), P.W.D.,
51, Inez Panaji Goa.

__Qmw:ihfnlfmmh

/(o.
ECO Technologies,

G-12, *AGARKI" Bidg,,
Opp. Fire Station,
Ponda - Goa.

Sub: Il::ﬁusing of sewage chambers with ILD { in line digestion) draynzyme pack under
ilot project,
Ref:.1 Performance Bank Guarantee submitted by you vide your letter dt 24-2-2014.

2. This Office letter of intent/acceptance of vour tender,
No. 3-6/PWIDVPHE WDIII/Accts/1990//2013-14 dated 21-2-2014,
Tendered Cost: Rs. 4,95,364.00
Estimared Cost: Rs.4,72,000.00

Sir,
You are requested to contact the Asst. Engineer, Sub. Div. I for taking possession of site and

starting the work at once.

In continuation to the letters referred 1o above, you are requested to attend this office to complete

the formal agreement within fifteen days from the date of this leiter.

Date of commencement: \\\e2 | 2eiy

Date of completion: valost 1w
Expenditure is debatable 1o

Budget Head: 2215/02/107/01/27-Minor works,

Yours fuithtHJ}r,

s AN
) Exceutive Engineer-111
FOR AND ON BEHALF OF GOVERNOR OF GOA
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ECO
TECHNOLOGIES

(=12, "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Email: support@eco-tech.in
Ph: +91 0823352268 /+9193 26127275

To, 10/05/2014

The Exe Engineer,
Works Division Il (PHE), P.W.D.,
St. Inez Panji, GOA.

SUB: Report Submission on Dousing of Enzymes in 32 manholes.
Respected Sir,

As per the order we had received No 3-6/PW D/PHE/WDII/Accts/WOT-
357/2013-14

We have completed the dousing of 32 manholes in and around Panjim
City. We found some manholes to be critical in their respective
underground sewage lines and few clear since these manholes were
cleaned for clogging’s.

In the adjoining pages we have mentioned the details of location and
the condition of the manhole at the time of dousing.

Please find the details in our next pages.
Thanking you,

Warm Regards,

For Eco Technologies.

CC: To, Asst Engineer, SUB Div 1. , along with soft copy.

Eco friend by solutions for sewage treatment
Page 1
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ECO
TECHNOLOGIES

G=12. "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Emall: support@eco-tech.in
Ph: +91 9823352268 / +919326127275

Place 1:0pp Hotel Solmar.

Eco friend iy solutions for sewage treatment
Paga2
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ECO
TECHNOLOGIES

=12, "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Emall: support@eco-tech.in
Ph: 31 GBI3352268 / +91 9326127275

Place 2:0pp Pan Asia.

Eco friend iy solutions for sewage treatment
Page 3
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ECO
TECHNOLOGIES

G-12. "ANGARIKI" Bldg, Opp Fire Station, Porda, GOA-403401.
Ermall: support@eco-tech.in
Ph: +91 9823352268 /+919326127275

I;Iace 3 and_Land_{Mir_ama_r C_in:lea.

Condition: Drain Pit filled with F(fats) O(oils) G(grease)

Eco [riend by solutions for sewage treatment
Paged
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ECO
TECHNOLOGIES

G=12. "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Email: support@eco-tech.in

Ph: +91 9823352268 / +51 9326127275

Placed:Health Directorate.

Eco friend ly solutions for sewage treatment.
Page 5
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ECO
TECHNOLOGIES

G=12. "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Emall: support@eco-tech.in
Ph: +#91 9823352268 / +919326127275

Place5: Market Parking Area
- 1z ; :

Eco friend ly solutions for sewage treatment
Page b
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ECO
TECHNOLOGIES

=12, "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Emall: support@eco-tech.in
Ph: +91 9823352268 / +9193 26127275

Place6: Inside Market.

Condition: Drain Pit was clear with Sludge due to recent cleanings

o &;:

Eco friend by solutions for sewage treatment
Page 7
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ECO
TECHNOLOGIES

G-12. "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Email: support@eco-tech.in
Ph; +91 9823352268 f+919326127275

Place7: Palacio D_e Goa

Eco friend by solutions for sewage treatment
Page B
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ECO
TECHNOLOGIES

G-12. "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Email: support@eco-tech.in
Ph: +91 9823352268 [ +919326127275

Pla'_ceS: Next to GOENCHIN.

Condition: Drain Pit was with Sludge mainly Fats Oils & Grease from
kitchen.

Eco friend by solutions for sewage trestment
Paged

Page PAGE * MERGEFORMAT 1 of
MUMPAGES * MERGEFORMAT 9



100

ECO
TECHNOLOGIES

G-12. "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Email: support@eco-tech.in
Ph: +91 9823352268 / +91 9326127275

(-

PlaceS: Next to PASTELARIA.

Condition: Drain Pit was with Sludge mainly Fats Oils & Grease from
kitchen.

Eco friendly solutions for sewage treatment
Pape 10
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ECO
TECHNOLOGIES

(=12, "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Email: support@eco-tech.in
Ph: +91 0823352268 [ +91 9326127275

Eco friendly solutions for sewage treatment
Page 11l
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eCO
TECHNOLOGIES

G=12. "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Email: support@eco-tech.in
Ph: +91 9823352268 [ +9193 26127275

Place 11: Near Sai Baba Temple.

Condition: Drain Pit was with clear with Sludge due to rescent
removal.

Eco friend by solutions for sewage treatment
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ECO
TECHNOLOGIES

&=12. "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Email: support@eco-tech.in
Ph: +01 GE23352268 [ +919326127275

Place 12: Behind Fidalgo(oppSamrat).

| !:I 1

Eco friend ly solutions for sewage treatment.
Page 13
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ECO
TECHNOLOGIES

G=12. "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Email: support@eco-tech.dn
Ph: +91 G823352268 / +9159326127275

Place 13: Behind Fidalgo(opp Annapurna).

) .

Condition: Drain Pit was filled with Sludge due to Fats Oils & Grease
and was solidified.

Vgt

Eco friendly solutions for sewage treatment
Page 14
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ECO
TECHNOLOGIES

E=12. "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Email: support@eco-tech.in
Ph: +01 SE23352268 [ +919326127275

Place_ 14:|1n front of World le Titan.

Condition: Drain Pit was filled with Sludge due to Fats Qils & Grease
and was solidified hard.

Eco friend ly solutions for sewage treatment.
Page 15
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ECO
TECHNOLQOGIES

G-12. "ANGARIK|" Bldg, Opp Fire Station, Ponda, GOA-403401.
Email: support@eco-tech.in
Ph: +91 9823352268 / +91 9326127275

P_Iace 15:In front of Urban H;It_h.

Eco frierud ly solutions for sewage treatment
Page 16
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ECO
TECHNOLOGIES

&=12. "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Email: support@eco-tech.in

Ph: +91 9823352268 / +91 9326127275

l-JIa_ce 16:1n frc-nt_ of Bharne& Co near National Theater.

=

Eco friend by solutions for sewage treatment

Page 17
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ECO
TECHNOLOGIES

G-12. "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Emall: support@eco-tech.in
Ph: +#91 9823352268 [ +9193 26127275

t.rm-fnﬂ'
My

Eco friendly solutions for sewage treatment
Page 18
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ECO
TECHNOLOGIES

=12, "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA=-403401.
Email: support@eco-tech.in
Ph: +91 GB23352268 / +51 5326127275

Place 18: In front of Hotel VIHAR.

Condition: Drain Pit was clear with Sludge due to recent cleanings.

-

- A T

Eco friend by solutions for sewage treatment
Page 19
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ECO
TECHNOLOGIES

=12, "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA=-403401.
Email: support@eco-tech.in
Ph: +91 9823352268 /+9193 26127275

Place 19: In front of Hotel VIVA Panjim.

Eco friend ly solutions for sewage treatment
Page 20
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ECO
TECHNOLOGIES

=12, "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Email: support@eco-tech.in
Ph: +01 GE23352268 [ +919326127275

Place20: In f;nt of OB near Hotel VIVA Panjim.
; I B Y

Eco friend iy solutions for sewage treatment
Pape21
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ECO
TECHNOLOGIES

=12, "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Email: support@eco-tech.in
Ph: +01 GE23352268 [ +919326127275

Place20: In f;nt of OB near Hotel VIVA Panjim.
; I B Y

Eco friend iy solutions for sewage treatment
Pape21
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ECO
TECHNOLOGIES

G-12. "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Emall: support@eco-tech.in
Ph: +91 9823352268 [ +919326127275

Place 22: Near Kamat Hotel next to Panjim Church.

Condition:

Drain Pit was found with Sludge due to Fats Dils & Grease.

N

Eco friend by solutions for sewage treatment
Papge23
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ECO
TECHNOLOGIES

G-12. "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Email: support@eco-tech.in
Ph: +91 9823352268 [ +919326127275

Condition: Drain Pit was found with Sludge due to Fats Oils & Grease.
7 u i SO |

Eco friend by solutions for sewage treatment
Page 24
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ECO
TECHNOLOGIES

=12, "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Email: support@eco-tech.in
Ph: +01 GB23352268 / +9193 26127275

Place 24:0pp Goa Urban bank behind Kamat hptel.

Eco friendly solutions for sewage treatment
Page 25
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ECO
TECHNOLOGIES

G-12. "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401,
Emall: support@eco-tech.in
Ph: +91 9823352268 / +3193 26127275

Place 25: Near Marigold hotel at Patto.

Eco friendly solutions for sewage treatment
Page 26

Page PAGE * MERGEFORMAT 1 of
MUMPAGES * MERGEFORMAT 9



117

ECO
TECHNOLOGIES

-12. "ANGARIK!" Bldg, Opp Fire Station, Ponda, GOA-303401.
Emall: support@eco-tech.in
Ph: +91 9823352268 / +3193 26127275

Place 26: Next to PILAR Office behind Hotel Ruchi.

Eco friendly solutions for sewage treatment
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ECO
TECHNOLOGIES

=12, "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Emall: support@eco-tech.in

Ph: #91 9823352268 / +919326127275

Pla;e 27:0pp PAULO Travels.

=L

Eco friend ly solutions for sewage treatment
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eCO
TECHNOLOGIES

G-12. "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Email: support@eco-tech.in
Ph: +91 9823352268 / +91 9326127275

Place 28: at PATTO PLAZA.

Condition: Drain Pit was found with Sludge due to Fats Oils & Grease.

T

Eco friend ly solutions for sewage treatment
Page 29
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ECO
TECHNOLOGIES

G-12, "ANGARIKI" Bldg, Opp Fire Station, Ponrda, GOA-403401.
Ermall: support@eco-tech.in

Ph: +91 9823352268 / +9159326127275

Place 29: at SULABH Complex in KTC.

Eco riend by solutions for sewage treatment
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ECO
TECHNOLOGIES

&=12. "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Emall: support@eco-tech.in
Ph: +01 SE23352268 [ +919326127275

Place30: at DEMPO TOWERS.

Condition: Drain Pit was found with Sludge full of kitchen waste.

A 4 - ¥
e E
¢ i TR

Eco friend by solutions for sewage treatment.
Page 3l
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ECO
TECHNOLOGIES

G-12. "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Email: support@eco-tech.in
Ph: +91 9823352268 [ +919326127275

Place 31: at KTC Kamat Hotel.

W

Condition: Drain Pit was found with Sludge full of kitchen waste.

e W -

h

Eco friend by solutions for sewage treatment
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ECO
TECHNOLOGIES

G-12, "ANGARIKI" Bldg, Opp Fire Station, Ponda, GOA-403401.
Ermail: support@eco-tech.in

Ph: +#01 9823352268 / +91 9326127275

Place 32:Near Hotel Mandovi.

ﬁ Hl'_'l"" Cidd

Eco friend ly solutions for sewage treatment
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ECD G-12. *ANGARIKI" Bldg, Opp Fire Stn,,
Ponda, GOA-403401.
TECHNOLOGIES email: support@eco-tech.in

Ph: 481 9823352268/ +91 9326127275

To, 05/07/2014

The Exe Engineer,
Works Division Ill (PHE), P.W.D.,
St. Inez Panji, GOA.

SUB: Report Submission on Observation of 5 manholes found critical
during the dousing .

RBespected Sir,

With reference to the order received No 3-6/PWD/PHE/WDIVAccts/WOT-
357/2013-14 for dousing of Enzymes in 32 Manholes around Panjim we
made a follow up study on 5 manholes found critical during the time of
dousing. The details is as follows:

= In all these manholes either soft sludge or No Sludge was found.
= Sludge found was fresh.
= The level of the previously found sludge had receded.

Conclusion after 45 days period:

= The Enzymes have been found doing its work as desired.

= Due to enzyme pack’s presence; the sludge has softened up allowing
it to flow further without getting hardened in the manholes.

« We feel the clogging in the pipelines is also getting cleared, since
only fresh sludge is visible.

* In this period of 45 days; if at all the concerned department had got
clogging complaints in the respective doused manhocle areas thenit is
because of the chunk of the hardened sludge which got released at a
time causing temporary block in the system.

The details in picture form with analysis is explained on individual
manholes found crtical during the time of dousing.

Warm Regards,

For Eco Technologies.
CC: To, Asst Engineer, SUB Div IL

Eca frendly Solufions for sewage treatment for Mew Buildings, Exigting Housing Sociaties & Haolals.
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=rn G-12. “ANGARIKI" Bidg, Opp Fire Stn.,
Ponda, GOA-403401.
TECHNOLOGIES ;mﬁg}%ﬁﬁéﬁgimmﬂmmm

glsiqe:_ﬁqh_i_n;j Fidalgo (opp Annapurna).

1. Aswe see inthe
picture this drain pit is
filled with Sludge with Ol
and Grease. We can see
the sludge been hardenad
due to the binding property
of the Cil and Grease.

2. Wecan see the
surrounding layer of the
sludge around the Enzyme
pack in black n grey shade
due the hardness of iL.

1. Clear water is been seen.

2. Either the sludge has
been softened and flown further
down the line or the softened
sludge must have chocked the
line due to which physical
removal of it must have
happened.

3. Due to clearance of the
hardened sludge fresh sewage is
flowing un notices as it is.

Eco Inerdly Solutions for sewage treatment for New Buildings, Exiging Housing Sociaties & Haoteals.
Paga 2al 6
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Eco e
TECHNOLOGIES email: suppori@eco-iech.in

Pho+91 9823352268 / +91 9326127275

Place: Behind Fidalgo (opp Samrat).

Cbservations on the day of dousing:
1. Drain pit | manhole) is filled

' with thick sludge.

2. This marhole is located next to
| the previous observed manhole where
we had found hardened sludge.

3. Here the sludge is not
hardened but neither itis fresh or
watery, its found to be thick.

4. This can happen because its
not getting to flow as fresh to further
down the line.

ays from the dousing:
i. The picture itself is
self explanatory.
2. Mo deposited sludge
been found.
3. Allvisible is smoathly
flowing fresh sludge.
\ 4. Thisisaclear
condition when the further
pipeline and manholes are
not blocked due the
sedimentation of the sludge.
5. Seeninthe picture is
the bottom of the pit.

Eco friendly Solutions for sewage trealment for Mew Buildings, Exiging Housing Sociaties & Haotals.
Paga 3al 6
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ECD G-12. "ANGARIKI" Bidg, Opp Fire Stn.,
Ponda, GOA-40340 1.
TECHNOLOGIES email: support@eco-tech.in

Ph: +91 9823352268/ 491 9326127275

 In front of World Of Titan.
|ﬁ

Place

1. We can seein this picturs
that the sludge has hardened due to
Fats Qils and Grease.

2. Hardenad so much that the
enzyme pack is nat getting in it.

3. Onthe day of dousing we
had to dig the enzyme pack in to the
sludge hard enough.

1. sludge is found to be fresh
even red chilly flown from kitehen
discharge is visible .

2. Water is seen at the top.
3.  Water been observed on top

L

means the sludge had softened
enough to flew further is journey to get treated.

Eco friendly Solutions for sewage treatment for New Buildings, Exiging Housing Sociaties & Hatels.
Paga 40l B

Page PAGE * MERGEFORMAT 1 of
MUMPAGES * MERGEFORMAT 9



128

EDD G-12. "ANGARIKI™ Bldg, Opp Fire Stn.,
Ponda, GOA-403401.
email: support@eco-tech.in
TEDHNDLDG!ES Ph: +91 9823352268 / 491 9326127275

Place: Next to PASTELARIA.

1. accumulated sludge mainly
of commercial discharge with Fats,
Oil, Grease was found.

2. Found sludge was in
%+ semisolid condition not hardened

< though.

p 1. Manholeis found clear of
sludge.

2. Asseen inthe picture, the

= | drain pipelines are visible.

By 3. The condusion here is

. that the sludge is flowing as fresh

= asitis without getting blocked

° | evenin the pipelines.

Eco friandly Salutions for sewage trealment for New Buildings, Exiging Housing Societies & Hatels.
Page 50l 6
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ECD G-12. *ANGARIKI” Bidg, Opp Fire Stn.,
Ponda, GOA-403401.
TECHNOLOGIES email: support@eco-tech.in

Ph: #9871 9823352268 / +91 9326127275

?a{;e: In front of Hotel VIHAR.

1. sludge from commercial kitchen
was found hardened with cracks formed
j inthe top layer.

ik 2. This hardening is mainly due to
W the Oils and Grease discharge from the

Observation made after 45 days from the dousing:

1. Water is found on the top.
2. The sludge is found softened
and disintegrated.

3. Since the sludge is found

softened it should be free flowing.

Eea trandly Solutions for sewage treatment for New Buildings, Exiging Housing Sociaties & Holals.
Paga 6ol B
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Military Engineering Services, Indian Army, Pune Cantonement:

; Mititary Engineer Sarvicas
Tele: 26331157 Headquarters
Chial Engineer Pune Zone
Diakehin Keman biarg
Pune- 411 001
k: ' > Mov 2014
agosz [ |oly €4 1y _
CWE Kirkee Pune
CWE Pune

i LD Brocess and has
rasten Tech Pvi Lid has introduced Efiluent Managemant by i
;ﬁrmﬁgdnl-ﬁ GhﬂPEnl;Ineer Seuthern Command and this office for Conduct of trial on Saplic Tank/

STP gn NO COST BASIS,

2. In view of the above the reps of the firm are -I:Jtmc:ad to your office and concerred GEs for tha
purpose of earrying out Thid trial at the follawing locations -

{a} Septic Tank behind Malir shopplag GComplex under GE (Morth) Pune.

(k) Cine of the Saptic Tank inskle BEG Complax which is alen receling organic food wasle from 2
eoak House under GE (Central) Kirlea.

i) One of the Septle Tank inside Aundh Complex under GE (MH & RH) Pune.

: ;  Tha
’ The Literature and nacessary tech in put shall be provided by the firm io the execitives
ﬁ&rfnrmarlﬂe repart { feedbeck on the irals carred out at sbove lecations (Fre & Post TnaI.Tgst report)
should be submittad 1o this HQ far information of Chief Enginear and for onward Wansmission o Hﬂ_
Chief Engineer Southern Command,

L]
) 4, Thia has the approval of Chisl Engineer Pune Zone:

=

(M Shamma)

SE [NF3)

JEDE (U

for Chief Enginesr

Copy to !
HO CESC Puna - for infa Pleasza, Wt vour HOY lstter Mo 400000AVRMESES dated 31 Oct 2014,

GE (Central} Puna
3E (Marth) Pune

GE {MH & RH) Pune

internal ‘

EZ{Phka} = for info please, * T
Co I
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Ref.: DT/150107/5C-MES T aniary, 2015

MES — IDSE,

Chief Engineer - Pune Zona,

Pune 411 001

Kind attn.:  SHAESHIESS = IDSE/ EhisFErgineer Pune2one

Sub.: m%mmmormus

Dear 5ir, .

We attach herewith our detailed analysis report for "Drayniyme - In-Line Digestion”
treatment process trials conducted in the presence of respective MES representatives

far the sanctioned sites ...

1. The treatment process was initiated on the 29" of November 2104 when effluent
:waste—waterjg samples from the sites were collected and submitted to an accredited
and approved laboratory for an evaluation (before treatment) test report.

Challenges to-overcome ... ohjectives of the traatment,

@, Efimination of foul odour caused by sulfur based pases and precipitate a
bioprocess to release safe gases.

b. Liquefy the existing sludge that has accumulated and salidified over time.

t. Once softened.. Revitalize existing microbes to aid digestion to prevent

sediments.
d. Digestion of fats and oils binding the organic sludge to remove blockages and

facilitate easy flow.
e. Treated effluent to conferm to MPCB discharge norms for recycling or disposal.

2

3. The appropriate sites were doused with recommended dosage of “DraynZyms"

treatment packs and the eutcome manitored on a weekly basis,

4, Effluent (treated water) samples were once agaln collected on the 25 of Dacem bir

2014 (20 days later) and submitted for test analysis at the same accredited
laboratary.

)
SIMPLE AND SERSINLE i

424, Rajdeap Ghileria, Ponda - 403 401, Gos, Republle of india b
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Ref.: DT/150107/5C-MES T aniary, 2015

MES — IDSE,

Chief Engineer - Pune Zona,

Pune 411 001

Kind attn.:  SHAESHIESS = IDSE/ EhisFErgineer Pune2one

Sub.: m%mmmormus

Dear 5ir, .

We attach herewith our detailed analysis report for "Drayniyme - In-Line Digestion”
treatment process trials conducted in the presence of respective MES representatives

far the sanctioned sites ...

1. The treatment process was initiated on the 29" of November 2104 when effluent
:waste—waterjg samples from the sites were collected and submitted to an accredited
and approved laboratory for an evaluation (before treatment) test report.

Challenges to-overcome ... ohjectives of the traatment,

@, Efimination of foul odour caused by sulfur based pases and precipitate a
bioprocess to release safe gases.

b. Liquefy the existing sludge that has accumulated and salidified over time.

t. Once softened.. Revitalize existing microbes to aid digestion to prevent

sediments.
d. Digestion of fats and oils binding the organic sludge to remove blockages and

facilitate easy flow.
e. Treated effluent to conferm to MPCB discharge norms for recycling or disposal.

2

3. The appropriate sites were doused with recommended dosage of “DraynZyms"

treatment packs and the eutcome manitored on a weekly basis,

4, Effluent (treated water) samples were once agaln collected on the 25 of Dacem bir

2014 (20 days later) and submitted for test analysis at the same accredited
laboratary.

)
SIMPLE AND SERSINLE i

424, Rajdeap Ghileria, Ponda - 403 401, Gos, Republle of india b
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GreenDHARA

mmfo@dhargilan.in
www. dharastan.in

5. Tosummarize ... the results observed are detailed hereunder for your perusal;
a. No foul odour experienced in manholes, sump or anywhere near open channel,
verbally confirmed by canteen staff, i
b. Sludge accumulated over time was figuefied and degradation process activated

and accelerated.
£. No line choking observed since implementation of the "DraynZyme” treatment

process,
d. Oil and grease layer broke easily to allow visual observation of water below ol

layer. Manholes with sludge found to be rock hard during the dousing of
“DraynZyme” packs were found clean of scum layers with clear water visible.

e Lab analysis of the effluent post treatment shows marked improvement in
performance, stability and conforming towards MPCB discharge nerms.

The "DraynZyme" treatment process program has been successfully I p*gg ﬂ‘
and convincingly demonstrated as documented and confirmed by Zime
the attached field trial reports.

To maintain continuity of treatment and prevent the recurrence of sludge buildup and
reclogging of the manholes, chambers and pipe networks .. periodic, timely and
sustained re-dousing of "DraynZyme” treatment packs is recommended withoul

occurring delays.

We remain at your entire disposal for any further information, clarification or assistance
that you may require,

Yours sincerely,

Capt. Pratap Bhonsle Dr. Urvik Patel
Director Executive Director
DHARASTAN Technologies DHARASTAN Technologies
7
SIMPLE AND SENSIBLE g,
424, Rajdeep Galieria, Ponda - 403 401, Goa, Republic of India, ngz
age
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GreenDHARA
|nfo@gdharastan.in
www dharastan. in

SITE 2,

Septic Tank - Depot Langar Area Inside BEG complex:
Visit under supervisien of: Mr. Prabhakar Shetty. :
Initial water testing from the site shows the following reports collected on 29" November,
2014:

Report Mumber: HTL/14-15/1211

Sample Id; BEG CANTEEN INTERNAL WASHING: RAW WATER

Effluent sample collected from manhole chamber prior to outdoor dish and poat washing point
which receives water from any washings taking place inside the canteen premise.

Report Number: HTL/14-15/1210

Sample Id; BEG (SUMP) CANTEEN WASHING: RAW WATER

Effluent sampie collected from channe| at the point of discharge, 2 feet from sump which

receives fresh water from outdoor dish and pot washing area,
-

HEG COMPLEY, CANTEEN - DIEIR Langar Area
Efflumnt sample coflected and submitted for analysis on .. 29.11.2004
INTERMAL WASH | SUMP WASHING
RAW WATER RAW WATER
REPORT NUMBER / DATE | 0 s vsjiatt | WTL/18-15/1210
= 05.12.2014 05.12.2014
EIm PARAMETERS VALUES MPCE LIMITS
- g 3.55 A 550 -9.00
2 Tzl 5“’5‘“';":“ St 100.28 104,20 LESS THAN 100 gpm
2l
g, [ FhmE Cauptn DEmme 4480.00 5800.00 LESS THAN 250 ppm
SR [mg Oy per Liter]
Blolagical Creygen Demand
4. {mig 0y pes Liter) 2900,00 3500.00 LESS THAN 100 ppem
(3 days @ 277 C)
5. il and Grease (ppm| 18.00 26,00 LESS THAMN 10 ppm
6. | Tatal scoived Salids (ppm] 1350000 120000 LESS THAM 2100 pom
Lt Chiorkdes a5 O [ppm) 567,20 531.75 LESS THAN GO0 pprm |
| S Suighatns as 504 [parm) 118.27 100.02 LESS THAN 1000 pam |

Mote: As it can be notleed, both waters have very similar characteristics, with the BEG canteen
washing samples showing increase in COD and BOD values as expected when fresh grey water
fram canteen is added to existing stream already containing very high C0D and BOD values.

Other than high COD and BOD values, it was observed that:

1. High levels of foul odour was experienced due to the conversion of Sulphat:; to
Sulphides at both collection points, complaint verbally communicated by the canteen
staff.

2. Collection Sump had very high levels of FOG layer on the surface not allowing water
to be visually observed even when trying to partition it with a stick, thickness af oil
and grease [ayer being upfroximateh 10mm on the inlet side of sump.

3. Nofermentation / bacterial degradation activity seen in the sump.

4, Canteen staff was complaining of frequent line choking by food particles.

“SIMPLE AIND SEMSIFLE

474, Rajdesp Galleria, Ponda - 403 401, Goa, Republic of Inda.
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|_ BEG Sump showing oil layer on the 29* of November, 2014

Draynyme enzyme packs and were doused to match the load and flow rates on the 29" of
November, 2014.

||r BEG Cantesn manhele where choking is frequent J

4

"
SIMPLE AND SEpSIBLE
424, Rajdeep Galleria, Ponda - 4013 401, Goa, Regublic of India
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Second water testing on 15™ December, 2014f shows the following reports:

Report Number; HTL/14-15/1329

Sample [d: BEG SUMP: WASHING i

Effluent sample collected from sump on the inlet side where all washing water is collected,
water from here leaches into the ground and also has to be pumped out for discharge.

BEG COMPLEX CANTEEN - Depot Langar Araa
Effiuant sample collected and submitted for analysts on .., 15,12.2014
3 BEG SUMP - RAW WATER
REPORT NUMBER J/ DATE HTL/14-15/1329
20.12,2014
5, PARAMETERS - MPCE LIMITS
I pH 602 5.50-9.00
Taotel Suspended Solids
2 p 13,22 LEGS THAM 100 gpem
3, mm&’:iﬁw 118500 LESS THAN 250 pprm
Blological Ovygen Demand
4 [mR Qs per Liter) 40000 LESS THAN 100 ppm
{3 days @ 27" C)
5 Qil and Greaze {pam) 10.92 LESS THAN 10 ppm
6. | Total Diseahved Solids lppm) 350 LESS THAM 2100 pp
7. | Chiorides as Cl [ppm) 93 | LESS THAN 500 ppm
|_a. Sulphates a8 50, |gam) 10,60 | LESS THAN 1000 pprm
Observations:
L. There s an increase in the pH values increasing from the 3.5-4 range towards &, allowing
better bacterial growth.
2. Total suspended sofids are much lower, probably due to the large settling time the chamber
would provide.

3. Chemical oxygen demand is lower, assuming Input COD values from earlier samples of 4500

mg/l, there is a 70% reduction in COD values

Biological owygen demand s lower, there is a 85% reduction in BOD values.

Ol and grease values are marginally lower, probably due te fresh daily input, however, thick

olf and grease layer ohserved on the 29*" of November s now only a thin layer of

approximately 4-5mm thick.

6. Total dissolved salts and Chloride concentrations are not affected by our enzyme or
bacterial activities, any change is values reflected are due to daily fluctuations in water
quality.

7. Sulphates are lower by 12%, normally Indicates good bacterial activity as healthy bacterial
activity will consume sulphates as secondary nutrient to make proteins,

Other observations:
a. Mo foul odour experienced In manholes, sump or anywhere near open channel, verbally

conflrmed by canteen staff,
b. Mo line choking observed since dousing of DraynZyme.
¢, Ol and grease layer broke easily to allow visual cbservation of water below oll layer.

Copies of all original Fupnrts . appendead in Annexure-1 attached.

SIMPLE fiND SENSIBLE o
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SITE 4.
Aundh - Old Married Quarters Septic tanks
Vislt under supervision of: Mr. Rajesh

DraynZyme dousing done in chambers connected to the sewerage netwark and at the septic
tanks on the 9 of Decernber, 2014.

Quality of water in the system: At the Chambers level;

Report Nurmber: HTL/14-15/1258

Sample id: AUND 2: RAW WATER CHAMBERS

Report Number: HTL/14-15/1256

Sample Id: AUND 1: AW WATER SEPTIC TANK

[ AUNBH — Otd Married Quarters Septic Tanks =
EMlwent sample coflected and submitted for analysis on .. 09.12.2014
: RAW WAER RAW WATER
CHAMBERS SEFTIC TANK
REPORTNUMBER/DATE . | v ip15/126 | HTLfa5/1255
14.13 2014 14.12.2014 ; |
5. PARAMETERS VALUES MPCE LIMITS
L sl 702 7.35 5.50 —8.00
2 | T 5“’1‘;;'::'|°” b 150,00 78,00 LESS THAN 100 ppm
3 C“’TE' gf‘:ﬂl:’:r‘i“‘““ 203.33 21580 LESS THAN 250 pprm
Blological Dxypen Dernand
8. {mig O per Litar] 55,00 000 LESS THAN 100 g
(3 days @27 )
5, Oil and Grazse (ppm) A.00 il LES5 THAM 10 parm
6. | Total Dissalved Solids (ppem) 580 550 LESS THAM 2100 ppm
7 Chiarides 2= Cl {ppm) 177.25 248.15 LESS THAN 500 ppr
B Sulphates as 50, (pern) 3227 1711 LESS THAN 1000 ppm |

Observations on the 9" of December, 2014;
1. Foul odour 3t chamber level around the residences
2. Water in Chambers was reasonably high and even overflowing at lowest chamber dusa
to blockages in pipeline
3. Very foul cdour at the septic tank region due to overflow of water from septic tanks,
4. Septic tanks showing ne signs of fermentation, water is black,
Dbservations on the 15" of December, 2014:
1, Foul odour at chamber level around the residences was not experignced,
2. Foul odour at Septic tank level also showed marked reduction in foul adour experiences,
3, Water in Septic tank started showing some signs of fermentation, water color i now
dull gray,
We recommended and awaited the removal/clearing of blockage in pipeline network leading
to the septic lanks which caused the overflowing at thus contaminating the water exiting the

septic tank.

Once blockage was ctagred and encugh we will start taking observation of water quality.
r

SIMPLE AND SEMSIRLE (.

424, Rajdesp Galisria, Ponda - 403 401, Goa, Republlc of ndia: Bt
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I Picture of overflow from manhole bypassing the septic tanks

Quality of water In the system:
At the Chambers level:
Report Numbers: HTL/14-15/1406 & HTL/14-15/1405

| AUNDH = Oid Married Quarters Septic Tanks
L Effluent sample collected and submitted for analysis on ... 29.12.2014
| [ A aniaee |  SEPTICTANK
REPORT NUMBER / DATE HTL/18-15/1405
HTL{14-15/1406 03.01.2015
03.01,2015
58, PARAMETERS VALUES MPLE LIMITS
| gH = 6.12 7.40 550~ 9,00
n | e 5"""[':',3"";“ e 169,20 19.20 LESS THAN 100 ppm
Chiemical Onygen Demand .
3 | {mg O per Liter) 16000 100.00 LESS THAM 250 ppm
Biological Ceygen Demand
4 {mg O, per Liter} £70.00 31.00 LESS THAN 100 ppm
[Bdays @37°C} - T ——
3. | Of and Grease {pom) 1120 | 7.88 LESS THAN 10 pprn
b. | Tatal Dissolved Solids {ppm) 1550.00 o000 LESS THAN 2100 pprm
I Chlarides as Cl {ggm) 63R.11 28360 | LESS THAN 600 pprm
B. | Sidphatesas 50, [pom) 80.20 24.32 LESS THAM 1000 ggm

Observations on the 29° December, 2014:
1. The Septic tanks shows it-'r'bl'lrw and |5 also conforming to discharge norms.

Copies of all original reports ... appended in Annexure-1 attached.

SIMPLE AND SENSIBLE @,
424, Rajdeap Galieria, Panda - 403 404, Gea, Republic of India e
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Annexure-1

HYDROTECH LABORATORY REPORTS

HTL/14-15/1210. ...
HTL/14-15/1211 ...
HTL/14-15/1212 ...
HTL/14-15/1255 ...
HTL/14-15/1256 ...
HTL/14-15/1329 ...
HTL/14-15/1405 ...
HTL/14-15/1406 ...
HTL/14-15/1407 ...

r
o

05.12.2014
05.12.2014
05.12.2014
14.12.2014
14.12.2014
15.12.2014
03.01.2015
03.01.2015
03.01.2015

il T TIES

-
SIMPLE AND SENSIBLE
424, Rafdesp Gallena, Ponda - 403 401, Goa, Republic of india
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HYDROTECH LABORATORY

Urinking of:  BarewslWetar  Corporalion Water  Anuaguand Waler
m‘mﬁ! » Deminerallzad Water [DM] Analysia » indueirial EMluent Analysis
+ Sewsqe Treatment Fland [STF) Anatysis = Suimming Pool Analysts = Constraction

Water Analyls

Ernail : hydrotechishorasory@gmall com, inydrotechisb@redifmsall.com

ke ; 9TE213615

ater Purfiers  Reverse Damenis (RO) Systams

Date of Issue: 05.12.2014
Report Number: HTL/14-15/1210
Customer Name:  DHARASTAN PYT.LTD.
Sample Id: BEG CANTEEN WASHING:RAW WATER
'S
Sample Details '
Receipt date 9.11.2014 Type WATER |
No. 01 Collected by PARTY |
Sr. No. Paramelers VALUE MPCE LIMI‘IS_l
1 gl 424 559,00
2, Total Suspended Solids (ppm) 109.20 1ESS THAN 100 ppm
i. Chemical Orygen Demend ( mg Oy per liter } 5800.00 LESS THAN 250 ppm
Biclogioal Oxygen Demand ( mg (3 per lier 150000 | LESS THAN 100 ppm
% (3days(@ 27 degree C)
5. il and Grease (ppm) 205,00 LESS THAN 10 ppm
6 Total Dissolved Solids (ppm) 120000 | LESS THAN 2100 ppm
s | Chlorides as Cl (ppm) 53175 LESS THAN 600 ppm
& Sulphates as SO4{ppm) 100.02 LESS THAN 1000 ppm
FOR HYBROTECH LABORATORY
i i 5% only & H"j‘[ﬁﬂm
Note: This analysis report is extended as t&d‘nlnai_n_lislanna
Laboratory will not be involved in.any lagal dispute ansing out of this report
HYDROTECH LABORATORY
.|/ Office Ho.d, Sonm Tower,
2nd Floar, CTS Mo 50A,
' Hear Mhatre Bridge, Ersndwans,
Gaathar, Fune - 411004
Mobils Mo.: 8870213815
wrnat ; iydroischiab EredMimail oom
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HYDROTECH LABORATORY

Orinking Wator Analysis of :  Berewel\Wator  Cormioration Water  Aquaguard Wabsr  Water Puriflers Reverae Dsmasks D) Systems
| » DeemineraBand Watar [OM] Ansiysis o Induskial Effieent Analysis
* Sewage Trestment Plant (8TF) Analysis » Swimming Pool Analysis » Construstion Water Analysls
Email : bydratechiaboratoryfigmali.com, hydrolechisb@reclimail.com
Mobile : 3570213815

Date of Isyoe: 05.12.2014

Report Number: HTL/14-15/1211

Costomer Name:  DHARASTAN PVT.LTD.

Sample 1d: BEG CANTEEN INTERNAL WASHING:RAW WATER
Sample Details'
| R-ngm 29,11.2014 Type WATER |
ENeT L 100 Collected by PARTY |
Sr. Ne, Parameters | vaee | mpcLmms
1; #l 335 5.5.9.00
z Total Suspended Solids (ppm) 100.29 LESS THAN 100 ppm

3. Chemical Oxygen Detnind { mg O, per liter ) 4480,00 LESS THAN 250 ppm

Biclogical Chorgen Demand { mg O per liter } D
4 (daysi@ 27 o 2900.00 LESS THAN 100 ppm

0l and Grease (ppm) 18.00 LESS THAN 10 ppm

| 6. Total Dissoived Solids (ppm) 1350.00 LESS THAN 2100 ppm
7. Chicrides as CI {(ppm) 567.20 LESS THAN 600 ppro

| & Sulphates as SO4(ppm) 11827 LESS THAN 1000 ppm

mﬂ%ﬂ%mﬂv

Note: This analysis report is extended as technical assistance only & Hydrotzch
Labaoratory will not be invalved ip any legal dispute arsing out of this report,

HYDROTECH LABORATORY
f' Gifice Noi .2, Suryn Tonvar
. 2nd Flacr, o712 NO.E0A
Near Mhzbre Britiz, Erarich 2ne,
1an, Pune - ¢ 17004
o.: a
ol hyirobochian(re e 4 o
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HYDROTECH LABORATORY

Dricking Water Analyria of : ~ Borewall Waler  Corporalion Water  Aqeaguand Water  Waber Purlers  Raverse Osmeosls [RO) Systems
4 « Demineralized Water (D8] Analypis » Industrial Effuant Anstysis
= Sewagn Troatmant Flant {STF) Analysis « Swimming Pool Anslysis = Comstruction Water Anabysis
Emvadl : hydratec hlaborstaryfigmall com, ydratechiabGrediffmiall. com
Mablle : S370213645

Dhate of Issae: 05.12.2004
Report Nomber: HTL/14-151212
Customer Name: DHARASTAN PVT.LTD. .
'y
Sample Id: MAITRAIYEE CANTEEN SEWAGE TANK WATER
Sample Details '
i
Receipt date 29.11.2014 Type WATER
Na, M Collected by PARTY

Sr. Nou Parameters VALUE MPCB LIMITS '

L[ pH 6.70 5.5-9.00

2 Total Suspended Solids (ppm) 368,00 LESS THAN 100 ppm

Chemical Oxygen Demand  mg O per liter ) 1216.00 LESS THAN 250 ppm -'.__J)
Biological Oacygen Demand { mg Oy per Hter ) THAMN 100

4 (3days@ 27 & P 480,00 LESS ppm

5, Oil and Grease (ppm) 13.27 LESS THAN 10 ppm

&, Total Dissolved Solids (ppm) S00.00 LESS THAN 2100 ppm

7. Chlorides as Cl (ppm) 354.60 LESS THAN 600 ppm

B Sulphates as S04(ppm) 57.60 1LESS THAN 1000 ppen

LA TORY

Mote: This analysis report is extended as technical assistance only & Hydrotech
Laboratory will not be involved in any legal dispute arising out of this report.
' HYDROTECH LABORATORY
rd Offics k.4, Surya Towar,
e .
oo
!.mm.: BET02 -

il
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HYDROTECH LABORATORY

Drinideg Water Anaiysinof - Berswnll Water  Gorporation Watar hpazguard Watsr  WalerPurlfiers  Reverss Demoals (RO] Systars
® Demiraralized Watar {0M) Anialysis o Induetrial Efluent Anglysis
* Sewwge Trealmant Flant (STF) Anaiysin » Swimming Pool Ansiysis » Comstructin Watar Assiysis
Emall . hyarotechlsheratoryfigmall.cam, hydroiochlsb@reditmail.com
Modiile : BEMIRTAR1S

Date of Issue: 14.12.2014

5.5-9,00
1 p | EESS THAN 160 ppr
hemical Oxygen Domand  me O, per liter ) LESS THAN 250 ppm
%H . ( “E“! per lifer } 70.00 LESS THAN 100 ppen
5. Oil and Grease (ppm) ; LESS THAN 10 ppm
5. Total Dissolved Solids (ppm) LESS THAN 2100 ppum |
2 Chlorides as C1 (ppm) LESS THAN 600 ppm_|
- Erp
s e e ‘:-:'j‘l'. T, e R S
R Note: This analysis report is extsndad ”%%"vmm nical assistance only & Hydrotech

5 Laboratory will not be involved in any legal dispute arising out of this repor,
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HYDROTECH LABORATORY

Drinking Water Anabysis of 1 Borewsll Water  Corporation Water  Aguaguaed Water  Water Purifiers  Reverse Demosis (RO Sysbersy

» Deminerafized Waber (OM] Analysis » Industrial Efluant Anslysis

* Sqwage Treatment Plant (STF) Analysis » Swimming Pocd Amalysls * Comstruction Welsr Asstysls

Emad ; hydretechlaborstoryfisgmail.com, fydrotechlabffredifimall.com

iobille - 5870213615
Date of Tsane: 14.12.2014
Report Number: HTL/14-15/1256
Costomer Name: ~ DHARASTAN PVT.LTD
Sample Id; AUNDH 2 ; )D
Sample Details
Receipt date 09.12.2004 ‘Type WATER
| No. 01 Collected by PARTY
Sr. No. Parameiers VALUE MPCB LIMITS
1. e 7.02 5.5-9.00
2, Total Suspended Solids (ppm) 190.00 LESS THAN 100 ppm
Chemical Cuygen Diemand ( mg O per Titer ) 20333 LESS THAN 230 ppmi
Biological Oxygen Demand { mg O per Bier ) 95.00 LESS THAN 100 L
% (3days(a 27 degree C) . L)
3. (1] and Grease (ppm) 3.00 LESS THAN 10 ppm
6. Total Dissolved Solids (ppm) 580,00 LESS THAN 2100 ppm
7 Chilorides as Cl (ppm) 17725 LESS THAN 60{ ppm
k. Sulphates as S04{ppm) 17.11 LESS THAN 1000 ppm
FOR HYDROTECH TORY

Note: This analysis repor Is extended as technical assistance only & Hydrotach
Laboratory will not be imvolved in any legal dispute arsing out of this reporl.

a
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HYDROTECH LABORATORY

" Drinking Watss Analysia of 1 Bomwell Water  Corporalion Wates  Aquaguard Waler  Wader Purifiers  Reverss Oemodis (RO Systems
« Dominaralizad Watsr [D0) Amalysis = Industriz! EEuent Analysis
+ Egwage Treatment Fland {5TF) Analysis = Swimming Pral Anstysis = Construction Watsr Analysis

Esmad : hydratechiaboratory By com, hydroteshiabiireditimall.com
Mobila ; 5970213815

Date of Tssue: 20122014
Roport Number: HTL14-15/1329
Costonter Name: = DHARASTAN PVILTD.
Sample 1d: BEG SUMP: WASHING
Sampile Details
15.12.2014  Type WATER
m Collected h!r__ PARTY
- No Paramieters VALUE MPCE LIMITS
A3t i - 6.02 5.5-9.00
2 |77 Total Suspended Solids (ppm) | i LESS THAN 100 ppr
3. | Chemical Oxygen Demand { mg O per liter ) 118500 | LESSTHAN 250 pm-
Biological Oxygen Demand ( mg O per liter ) s
4. i 400.00 LESS THAN 100 ppm
5 Oil and Grease (ppm) 10.92 1ESS THAN 10 ppm
2 Tatal Dizsolved Solids (ppm) 350,00 LESS THAN 2100 ppm
= Chlarides a5 Cl (ppm}) ) 93,94 LESS THAN 600 ppm |
8. Sulphates as SO4{ppm) 10,00 LESS THAN 1000 ppm

Note: This analysis report is extended as technical assistance only & Hydrotach
Laboratory will not be involved in any legal dispute arising out of this report

&
HYDROTECH LABSRATORY
Ofiza Na.d, Surya Towear,
If | 2nd Floor, ©TS Mo S0A,

Mear Mhatra Bricigs, Erandwena,

Gaothan, Pure - 411004
FAobile Mo 8370213615
: nydrotachleh @radiimel

emat ; gy
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HYDROTECH LABORATORY

Drinking Waler Asalysls of Borewell Waser  Cowporation Walsr Aguaguard Water  Water Puriflers  Reverss Osmeasis [R0) Syatama
- = Demineralized Wator (DM} Amalysis = industrial Effuent Ansiyuis
= Srwage Treatment Plant (STF) Analyais » Swimming Pect Analysis » Camslruckon Wakss Analyals
mw:mm|mwmmﬂ.m

Mobis ; DOTEZ3813

Report Number: HTL/14-15/1405

Customer Name: DHARASTAN PVT.LTD.

Date of Issee: 03.01.2015

Sample Id: P AUNDH :RAW CHAMBER
Sample Details
Receipt date 29122014 | ' Type WATER
No. 01 | Collected by PARTY
Sr. No. Parsmeters VALUE MPCE LIMITS
I pH 6.12 5.5:9,00
2 Total Suspended Solids (ppm) 189.20 LESS THAMN 100 ppm
L 3, Ei:m:i:alijﬂgmﬂmmd{ng&pcrl&g] 166000 LESS THAM 250 ppm
Biological Oypen Demand ( Hiter
4. ey “‘f.f’*” } 570,00 LESS THAN 100 ppm
5 il and Grease (ppm) 11.20 LESS THAM 10 ppen
B Total Dissolved Solids (ppm) 1150.00 LESS THAN 2100 ppm
7. Chlorides as Cl {ppm) 638,11 LESS TIAN 600 ppm
&, 8020 LESS THAN 1004 pnm

Saﬂphatesasﬁﬂi(ppmj

O -

* Note: This analysis repord is axtended as technical assistance only & Hydrotech
Laboratory will not be involved in any legal dispute arising out of this reporl.

F

Offtca Nod,
4 mnnﬂu??:mm'

Mosr Mhaks

Mobiia No.: 8970213615

4

Y
Tower,
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B HYDROTECH LABORATORY

Orisking Water Analyais of 1 Borewell Water  Corporalion Waler  Agquaguad Weler  Waler Puniflers  Reverse Damosia (ROY Sysiams
« Demineralized Waber [D85) Anaivsis » Indusirial Efivent Analysis
» Bewage Trastment Plant |5TP) Anatysis » Swimming Peo! Asalysis » Construction Wabe: Analysls
Ereall - hydrotecislsbo ralory@gmailonm, hydrotechiab@redifmail com

Mobite : 5970213615

Date of Issoe: 03.01.2015
Report Number:  HTL/14:15/1406
Customier Name:  DHARASTAN PVT.LTD.

) o
! "3 Sample Id: qmmn-iﬂﬂm-rm

| Receipt date 29122004 WATER
= Ne, e PARTY
. = 2
Sr. No. Paramieters VALUE MPCB LIMITS
iy o 7.40 5.5.0.00
2. Total Swpended Solids (ppm) 19.20 LESS TIIAN 100 ppm
1. Chemical Gitymen Demand ( mg O; per liter ) 100,00 LESS THAN 250 ppm
P, w1 ' : =
E Binlogieal Oreygen Demend { mg Oy per liter ) i
4. oy 7 degoe €) 31.00 LESS THAN 100 ppm
5, 0il and Grease (ppm) | 7.8 1ESS THAN 10 ppm |
F Total Dissolved Solids (ppm) 700,00 LESS THAN 2100 ppm
7. Chlorides as Cl (ppm) 28360 LESS TIAN 600 pp
K, Suiphates a5 SO{ppm) 7432 LSS THAN 1000 ppm |

FOR HYDROTECH LABORATORY

Note: This analysis report is extended as technical assistance only & Hydrotech
Laboratory will not be involved in any legal dispute arising out of this report.
WYDROTECH LABORATORY
Ofilcs Mo Tower,
& 2nd Floor, CTS No 504,

Gaothan, Pune - 411004
Aable Mo 8070213815

madl - hydnotechiab radiimail oom
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HYDPROTECH LABORATORY

Drinkirg Wisser Asadynly of :  Borewsll Wabr  Corporation Water  Aguaguard Waler  Water Purifiers  Reverse Osmonls (RO) Gystems
¥ + Demineralized Wter [OM] Ansiysls » Inclusirisl Efffusnt Analysls
» Sewage Treatment Plank (STP) Axalysis * Enimming Pool Anslysls » Comstruclion Water Anilysis

Daie of Issue: 03.01.2015

Report Number:

: Cummr ﬁ:m-}

Recaipt date
No.
Sr. No.
- I _
3. Total Suspended Sofids (ppm) 5.00 LESS THAN 100 ppm
L Chemical Chygen Demand ( mg O, per liter ) 530.00 LESS THAN 230 ppm
Biological Oxygen Demand ( mg O per liter )
4 e 27 Sigren €] 170.00 LESS THAN 100 ppm
3 Oil and Grease (ppm) . - 6.00 LESS THAN 10 ppm
6. Total Dissotved Solids (ppm) 520.00 LESS THAN 2100 ppm
T. Chlorides as Cl (ppm) - 14889 LESS THAN 600 ppm
5. Sulphates as SO4(ppm) 16,22 LESS THAN 1000 ppem

FOR n%mr

Note: This analysis repoft is extended as technical assistance only & Hydrotech
Laboratory will not be involved in any legal dispute arising out of this report.

: ! HYDROTBCH LABORATORY

] Mear Mhatre Bridge, Erandwane,
Gacthan, Pune 411004
Moblia Mo, B970Z 13615
* amal hydrotschiabGradinnam. e
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Hydrabad Metropolitan Water and Sewerage Board:

HYDERABAD METROPOLITAN WATER SUPPLY AND SEWERAGE BOARD

Natice No. GM{EVO&MDn. VIL/DB-1Y2015-16/ \b 3l Date |7 272015

From: Toz

Er. B.Mahesh Kumar, B Tech The General Manager

General Manager (E ) ; South India, MAKS, Bio Tech,

0 Maint. Division ko, VI, + H.Mo: #9 Jhever Plaza, -

Marredpally, #1 Nungembakkam High Road,

SECUNDERABALD. CHENMALI 600 034,
TAMILNADL

Sir,

Sob:- HMWS&SE - 0&M Div-VI1 - Performance of ILD Enryme packs in
Sewer lines during Pilot project study st Rezimental Bazaar, Marredpally
) Section, O&M Division VII, -Secunderabad.
LR Rafr-  LrNo: MACK BIOVHYIVSSR/AHMWESEQO], Dt 27-08-15,

LTEL L]

Cur Engineering Team with DGM and field staff had witnessed and confirm having
used DraynZyme In line Digestion m Sewer lines network with 45 Main manholes with
interconnected grid of 250mm mm dia SWG sewer lise for a length of LI00 M,

Weate satisfied withh the resulta; we highly recommend-to use TLD Enzyme packs for

Free from odor and gmell and no poltution rigk for Line men and O&M Work force,
We recommend fie-use of dousing of ILT Enzyme for sewer lines.

Yours faithfully,

1M sy -

Marredpally, Sec'Bad
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Pune Municiple Corporation:

PMC First trails:

LG 3T THIT _— L R TAT I ST
Sren, : 159 - anandineBls@gmal com
FIER HATOT =T, SRR - e, wrE R,
1 TR, FEEATE, 07 30,
99 HETTEAT
BAim 131 &g 132y
ufa,
Quinguent Industries Pvt. Ltd.
|, 4, 13%/ 33, T we,
AR, I - whhekl,

-:@:-

T T, 3o WIS WiESHEE Fo FEEA (1 W fWE IueeEe) 39 SgE
Y031 Wiew WHITHE #eETEt Quinguent Industries Pyt Ltd. 1 FUATER el
BT %’aﬁ,%ﬁaaﬁm T FATE ST, Wﬁﬂﬂmmzymc%;!ﬁ%!ﬁ i?ﬁl
w3 FEU g AUEA BAW S = wEen g g ghige s g weh
. e S AT siee P wE e wwen g g | S
A TE EOE  STEETIE WER BN TR, 7 S50 ZFEE Quinguent Industries
Pvi. Lid, 1 SO ATl eEER 2w o ST,

M, |, T2,

TEL AT Hie,
0 HETRTTeT.
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T Tear:. Yo (S SEIeta #, Tenia g, wh-vy ot

sTatEgTaT @R . 020 24506300, Email - _sinhgadroad @punecorporation.org :

M. Al EE |
feAtE - 030 )09

wfd,
Quinquent Industries Pvt Ltd |
H.4.838 /39, T FieAl,
I, O - ¥iho43,
FUEIE)

SR %30 Wits WA 9 TuEd (105N JaEeEs) A A o8 A A=
R weEt Quinguent Industries Put Ltd a1 FfarEa T At S Sw6
e T S Hwaw @ =@mel Draynzyme ¥ amfef 23 dreey TR gese

e 3 S < e g e iy s g wieh s, ol alie F S
mm&mﬁmgﬂamqﬁﬁaammm%mmww
s, i wewn Ir@e Quinquent Industries Pyt Ltd 71 Fot wrefi FemEn dvar i

TR

o1.q. 2,

ﬁ.wﬁ:ﬁw:ﬁﬁ_—/ i

TETIosH1 HEl. 34w
% 281 TR Y Fdied
i Lﬁg@g,gﬁﬁmﬁm
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£ w:fmmnm T S TRty AT Y v 4Ry
FnETen m’#ﬁ 020 24606200, . Emall = _j]ﬂhﬁ.ﬂﬂﬂmmm

- AUEE. _

T A -98[0¢) 2829

Quinquent Industries Pyt Ltd
A, L3/ 33, T e,
T, - ¥3%e43,

EUEET)
0 F. 30 i w59 aeree (962002 TommEs) 30 Saaf 3030 W ohem
wrgifees FeEr Quinguent Industries Pvt Ltd quﬁm#aﬁmﬂmﬁaﬁqﬁnﬂ%ﬁ
S e Wl S SE) MM Draynzyme 3 wiiet 23 S st wieee
e 3 e o) e g A g s o et s, w0 e S e
Fehit Hieae fmi s L s g dila 5 AT i T G Wi TR TeR Sem
“TR. o wEE g Quinguent Industries Pyt Ltd st Sk dwm

e,
T,

S e
. WL
T e RETTNTN

e, TR
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JEER ?:% Al apn ale AR wia e
RAMDAS ATHAWALE -ﬁ : T el
R MINISTER OF GTATE FOR
B sse  BOCIAL JUSTICE & EMPOWERMES ]
] GOVEANMENT OF INDIA
: Py e
LB, n:u{m /g8 [2029 fami®:-24.90.2029
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PMC trials on Sewage water:

JUNIK
i S Lab

812 Badashiv Peth, Deepvijay Apartment, Near Kalanjall SHk & Sarees, Pune - 30, | 020 24490360/61, | E-mail = info@unikiab.in
TEST REFGRT

Report No.:2205/E/38 Date: 06/08/2022
ULR No.: TCS83521000000488F
Mame of the Company: Quinguent Industries Pt Lid,

Varie, Pune
Clients Ref. Mo.: Personal discussions with Mr. Mahesh Patvardhan,
Type of sample: Waste water (Drainags) No. of Samples: Cne
Date of receipt of sample: 31/05/2022 Sample collected by: Party
Analysis Start Date: 31/05/2022 Analysis End Date; 080672022
Sr. | Parameters Values APCE | Method
Mo, J 1 | 3 , 3 Sandards
o) eH T.38 G.o=50 i\-.‘ln_anm-um
111
2 | Total Suspended Soids 1682.0 <000 15 -3025(Pan 17]-1984
3| con 3680 2500 APHE Ed22, B2I0-C
T4 |G dujp HOD BETdeg © 1700 = S| g ) 7088
| | (Feaflimmad 2003;
| Z
L ==
|

{1 valuos exeepl pH are in mgil, BLO-Batow Hinit of quaniification,
Remarks: Sample -1 Before {Drainage Sample) 11/05/2032

pepmal Wy Keimdy S

Madhiira Kamat usdhir- Bhalesao 1
Aralyst Authorlzed Signatory

WIL/ DN f A~ R0 111 5

T

Bamples nol draven by UMK Lab. | The Tesl Repor miales ooly o e samplas) lested in ihe laborsbary, | The-tast report shal not
reproduced escepl In L, without witien apperoval of (e UNGC Lah | This report cordeins the unpublished reaults of arject work by
Lt The name of UNIK Lab should mat be ased 0oany mgal, promotional ierafers, TV, Radio, Web-bassd o alber medis. wilhout e sxp
wrillsn pamision of UBIK Lob monegemenl UNIK Lab resorves tho right &o.grant or deny this pesmission in e sole judgment basad
they ral afion of fhe premmational beid and insges tn tha data genaratad by UNIK Lab for the manuiackirr sod spofins

afik
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BUNIK
Lab

Powgr o
Enviennmuntsl & CRemical Anaiysis

912 Sadashiv Peth, Deepvijaoy Apartment, Mear Katanjali Silk & Sarees, Pune - 30, | 020 24430360/61. | E-mall | infoguniklakbin
TEST REPORT

Report No.:2205/E/40 Date: 060672022
ULR No.: TCB63521000000489F
Name of the Company: Quinguant Indusiries Pyt.Ltd,

Varje, Pune.
Clients Ref. No.: Pargonal dizcussione with Mr, Mahash Patvardhan
Type of sample: Waste water Treated (Drainage) Mo. of Samples: Ona
Date of receipt of sample: 31/05/2022 Sample collected by: Party
Analysis Start Date: 31/056/2022 Analysls End Date; D6/06/2022
Sr. | Parameters Values [ WPCE | Mothad
No. m— g . T i
1 [pH 7.25 5.5—0.0 |  i5: J026Pan 1159883
| §Ckiimn §)
2 | Tolal Suspended Solids 180 <100.0 B J02EPar 17) 5504
1| GO0 810, | _ 5 L] APFIA EORE. 50200
|4 | 3duys BOD @2 deg & iBo | <300 15 J0zE(Par A4ETHEE
| | {Realmed 2003)
|

| |
{All values axcept pH are in mgll, BLA-Below linit of quantification,
Remarks: Sample 1-After Drainzgyme Traaisd-27/06/2022

e Ny Kl R

Madhira Kamat ‘Sudhir Bhalerac
Analyst Aui'hnrf;ed' Signalory

EMLATIFEA A - Rarel K311 AHETI0ET

Samples not drgam by UNIK Labko | The Tes! Regort relases only to the sampis(s) tesied n the Gbomione | The iest epod shall nol
repmdiiced aenapt 0 Tl wihoot weithen spproval of the UMIE Lab | This repor containe the unpubiished emlts af pomo! work by L
Lab. Tho nams of UkK Lah should not bo used in ey degal, promotional lReremune, TV Radio; Waeb-based or olther media, wihoul the e
writhar pormssion of LUNIK Lab monagemang. UMK Lab resarsas the gl o grant or deny this permission n s sols judgmend baged
e mlation of fhe promosons iost and mmages jo fhe deta ganaraiod by LINIK Lab for the manufsclises and sponsar,

g

=

s
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MAHARASHTRA POLLUTION CONTROL BOARD

SUB- REGIONAL OFFICE, PUNE-I
— Jog Center Bldyg.

whaesnm,  2nd floor, Wakdewadi,
—=—=— Mumbal - Pune Highway
ﬁ Pune 411003
M g i = - B - 5
PCBI ERCIF-IUI[? F030F FTso S| Date: 02032023
o e

o,
Mis. Superintendent Engineer,
STP -0&M Dept, Pune Municipal Corporation

Ph. (020) 25811698

Sub - Analysis Result of JMS submitted by your good self

Ref - Your letter dated 13.02.2023
Sir,

Mis. Cuinguent Industries Pyt Lid.. has developed bio-remadial solutian for which
you have submitted the letter vide no. 3622, dated 13.02 2023 along with effluent two

samples.

The samples submitied by your good self has baen analyzed and the copy of

resultz are attached herewith for your ready referencea.

DA As above
Yours faithfully,

Sub- Regional Office; Pune- 1

Copy submitted for infermation -
Regional Office, MPC Board, Pune.
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MAHARASHTRA POLLUTION CONTROL BOARD
REGIONAL LABORATORY, PUNE

Repinnnl Laboratoey, Fuse, Mahoruehis
Lol R SRV — Pellutiva Contred Hoand, Jog Ceer, 3nd
Wikt e b hetp g g in Ty Flowr Maumlas Fure Boml,
A sopmalptigempst pavin “E‘! Wakdléwadls, Fuene- 41 | 003

“Yaur Sarvc: bs v uty™
F*“’" Crrtifieate Noiz r Valldity |
= -
Elimulnﬂ.‘ MeEF Hecognition - Yaliliey |
[ Test Report fn: MPCBRL PumedVE 223003798 | Dute: 060312023 43:24 P _|-I
I_ Annlysis Report-Water (TVS) j
| Fiictd Sample 10 - HR-0023637
Pune Mumicipal Corporatin
Mame & Address of the Industry
Local Bady
Sampling Lugaiion ; OTHERS {Before Drovnzyme)
Ll cudi | MPCRR L Punsf VR 22201677
; X ; Snmyle Detaily |
sampling Methodis) 1 {WalurIAJrn’H‘i\'} : Water
2 SR i,
Sampbing deawn |sy i0ffkeer nanke}: mm:?:d’:]tsm Sample Volame Beceived :
SRO-Pune 11 (Shri 1
ample wislhmitted by {Noomey s Mitin Shinde) {SR0- seal Ma, 1 b1
Fune 11}
Lhate ol Sample Bate of Sample reecipt 10 014032023
: p 7 U2 | BisP =
| Culleetion {dd!minlyyyy) : AR 1k e Laburalury Dhlfmmyyyy) : 12:40 Pyl
| Ailysiv slart Dute dddhmmbyyeyk s | 01052021 115 P
Test Report
- = _._——‘_
SrMi Farameter Tesults | Uit Methad Aot ML T vequireidy
1 rH 4
: Stsspersled Salids £ §§ | 1740 | en - )
3 Biovhemical Usyyen Dheaning ! H _._ o B
{BOD} EF YR iyl
= , == —_— -
4 Chemical Oxypen Demnd [CODy | 7778 gl
= _‘__‘—-—-____.______
|_ 5 Sulphide B, e
e
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I e, © ¥

i
Method Adopted MU IF requireg,

l_fﬂ'-Nﬂ Parameter Resulis

i E. Cali (%P fechnigae) HA

Tttt ||
ABL Scom
Abbocvistioas: » BOL=Helow Delcctable Himit, H.5 =Noe Détccted. N_A= Mat Analyzed. * ot covered under N e

Comment {if any):

Comment for Amended Report: a -
Temark: - Nate; This test report refers only b i sample sulimitied for the testing.
Results Complied by: Dr P I Khadkikar

Hesults Approved by: O P D Khadiikar

esults Reviewed by: Dr P 0 Khadkilear

nr P 0 Khadkikar
Seientific OHficer.

1 Regional Labaratary,
Prares,

# Thiz iz Eleetromically pemermbed Fopor) foes no pegrare Sgmane

Mote :

I, Roemulta. retane only 50 the semplaie tested, anly in cose of samples submitted by customer & notdrwn by MPCE,
2. ¥ indicates paranséers nre not in scope of NKABL IS0 7028201 Th

3, Bamgples will be prescrved Bar o period |0 days from the delivery of Test Cerificate:

4, Dasinmer comphiind repister b availabde nt labeostory.

4., The Comeents of this Repeet ghall not be reproduced in pare or w Gall witksont written approval of aborilery |
&, ML vaboes will be meporied on requesi

Copyright © 2020 LIMS, All rights reserved.
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[lonie o D20-2581 1695
R E R TESTT R T S T S RIS
mail 3 x.u:u|m||c|.1.b|:¢_|;m[b:b.!!|:|'l' i

T
g
“Yiour Sorvien B s Tregy”

MAHARASHTRA POLLUTION CONTROL BOARD
REGIONAL LABORATORY, PUNE

[{up|:|m| L|||.1|.1ru[|:ll_'p'. Pune, Moharishera
Pallution Centrol Board, Jop Censter, Ind
Fhoar, Mumbsai Pume Ruod,
Wakdewadi Pune-411 003

| NARL Certilfvale Mo,

| Validity

| Lalsiratuery MoEF Recognilion

| Vilidity

| Test Heport Noi: MPCB/RL-Pune/JVE22-2303499

| Dt DGAZ202T 05:28 PM

Amnilysis Report-Yater (JV5) l

Tield Sample 1 BR-O0Z3638

Pune Municipal Corparation
Soumg & Ackdress of e Industry

Local Bl}-d.j.'

Sanipling Locutian =

CTHERS {atier Diooynayme)

MPCR/RL-Pune/ TV522- 232678

Larly waiele =
Enmple Details -
Sampling Method(s) : 1WEE.'I‘F&H’-"H“’}: Waler
il SRO-Pune 11 {Shri e

Sampling deswn by (ONieer nameye | o0 .Sh?:dc]{ L Sample Yalane Received 3

SRO-Fune |1 (Shri.
ﬁ:ﬁll’lll.‘ sulmiited by {Nome) Mitin Shinds) (SRO- Seal Mo, ¢ 15

Pune W}
Traate ol Sample TR 12015 M Ikie ol Spmple receipl to U023
Cuollectiun (ddfmmiyyyy) ¢ 1 X Laboratory (didfmmiyyyy) ¢ 124 PR
Analvais start Date ilmim/yyyyh : u|.r[|:u:u:_1_ D306

Test Report

KrNii Parameler Resulis | Anil Methud Acluplid IILILE reguired)
I pH 4.2
k! Suspended Selids { 53 § i il
3 Hiu:hm:i-:-aﬁl_g%;;:ph Dhermsanad 194 .
4 Chemienl Oxygen Demand (COD) [ 437 o |
b Sulphiide BDL mg!l
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e R =
r _ e
Sr.Mo Parameier | Results | Umil Mt it Adopied My lFrH|||ItuIl
—— —— L] —
i E- Coli (MPN technique) s [ r’mmn |
_ " -

End of The Report

Abbrevintions; - BEYL=Relow Detestable limig, M.0.=Mot Detocled, MWoA= Nat Analyzed, * Mot covered wder NARL SERpL

Comiment (il any):

Comment for Amended Report:

Remark: - Nate: This fest repert refers only 4o the sample submitted Tor ihe festing. | |
Results Compiled by: Dr P I Khadkikar

Besults Approved by: T ' 1 Klesdiikar | |
Resulis Reviewed by: Dr P 0 Khndkikar

I P I Khadkikar | |
Scientific Offider, |
Ife Regional Laboratory, |

Pune, |

da' & i |
#This s an Electronteally gonerdied Fapot daed mat veginie sigrature f |

1. Resules relate only to the xmplets sested, oaaly in cosu of samples submitted by custnmer & nee driwn by MPCE,

LW indiestes parnmters e pol in sipe of NABL{ESO: 1702520179

. Bamples will be preserved Fora pericd 10 days from the delivery of Tes Cerfficate.

4. Custurmer complaint register is asnilsble a8 Inhorasary. [ |
5. The Comtests of his Report ahall med be repanaird 1= pact or in full without weitten approval of lnberatery. |
B MU salues vwill be reparted om reques |

Nt
I ‘

Copyrizhi & 2024 LIMS. All rights reserved.
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PMC Testing at Mhasoba Gate:

A Ly _ Enviraemestal & Chesileal Ansiysts
812 Badashiv Peth, Deepvifay Apartment, Naar Kalanjall Silk & Sareas, Pune - 30. | 020 24400360/64. | E-mail : info@uniklab. in
TEST REPORT 3

| Sample Name Waste Water Sample Description Before Drayanzyme
| campliag Done By | Cliext Group and Discipline | £ =™ Phllulon &

. Unit{s)
* 1 |pHat2s"C - 6.85 - 55 to 90 15%: A025(Part 10} 1981 Clmice 2
2 | Total Suspended Solids 1_, 158.0 mg/L <100 15: 3008 (Part 17); 1984, RA
3 | cop 3264 mglL <250 APHA-ELZ3, S0C
4 | 3 days BOD @2 7deg C 140.0 mg/L <100 I5: 3025 (Part 44)-1992
5 | Oil & Grease 2.0 mg/L <10 15; J025{Par 393150
.
Remari-
g
' Madbura Kamat Kalkarni
Analyst Anthorized Signatory
5 U ,
_ .- PageOlofil
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M

Envirgomasial & Ohamizal Asalysts
812 Sadashiv Path, Deepvijay Apartment, Near Kalanjali Silk & Sarees, Pune - 30, | 020 24480360/61. | Esmall's Info@unikiab.in

TEST REPORT

Near Tanajiwadi Nala
) Sample No.3 Mahesh Patwardhan

T Sample Nome Waste Water
Sampling Done By Client
Sample Reeeipt Date | 28/03/2023
Start Date of Analysis | 28/03/2023
B i <y TP L i
Sr. P
No.
1 | pHat25°C ¥ 18: 3025{Part 11)-1983 Clouse 2. -
2 | Total Suspended Solids 6.0 mg/L <100 15: 3005 (Part 17): 1984, RA
3 | Cob 704 mgL <250 APHA-EAD, 5220-C
4 | 3 days BOD @27deg C 28.0 mp/L <100 [5: 3025(Purt 41199
5 | il & Grease <A.5 mg/L <10 I5: J00S(Pat 3031091
Remark- —
_,-". 3 :;. h:'-i'\b"‘\
P ~R ;
(' | PUNE *i:'h'
- | 411030 ) 7
o D[ﬂlﬁ?rl Kamat .. -J.Q:If. KnIhrnI

7 pageotofot
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PMC testing at Warje Nalla:

e Lab
Environmantad & Chemigal Asalyars

012 Sadashiv Path, Deapvijay Apartment, Near Kalanjall Silk & Sarces, Pung - 30| 020 24490360061, | E-mail 1 Infogiunkkiak,in

TEST REPORT
Report No: 1304/525 | Issue Date__| 2600412023
ULR Mo TCAAAS2M00000101F
ame and Address of s
nt Industries Pvt. Lid.
C Quingue s
2 Waric Nala Personal Discussions with Mr,
Site Sample no-1 KetNe Mahesh Patwardhan
Sample Name Waste Water Sampls Description Before Drayauzyme
® Gampling Done By | Client Group and Discipline E:frfn'i;'t’“““““ &
Sample Receipt Date | 2100472023 Sample Quaniiiy iLtr
Siart Date of Analysis | 21/04/2023 End Date of Analysis 26/ 2023
Results
Sr. 3 Specifications
No. Paramelers Results Unitis) As per CPCB Methods
1 | pHat25°C 663 6510 9.0 15: 3025(Par 111983 Claoge
2 | Total Suspended Solids 142.0 mg'L <20 15: 2025 Pari 171984, RA
3 [-COD 3124 mg'L <50} WPHA BT, 5304
4 | 3 days BOD @27deg C© 135.0 mg'll =10 [5: MRS P 451900
5 | Ol & Grease 24 mg/L <10 18- 3025 Part 393-1991

e (0

i ] Madhura Kamat Sudhir Bhalerao
Amnalyst Anthorized Signatery

i

®] 0 iz —END OF REFORT: S

41

E“:u’ ) Page i of 02

Zampies ot drian By UMK Lab. | The Tesl Repod ralaies iy 1o tha sampleda) iested N Be laboratony. | The lest regidd ghall nal be
raproducad excape i full, withait witien aparval af the UNIK Lab | This repor contars M unpubilshed resutts of prepect work By LI
Lab, The-nams of NG Lekr shootd ot b used in any togal, pramolicnal Teeatura, TV, Radio, Web-liased o athar media, wighoul e axprass
wrilen parmisaion of UMK Lk manapament UMIK Lab reservas fhs rignt ka grart or deny tis permission in #= wpie jucgrant based on
tharatation of e promotio nat s and Images o the data genaraac by UNIK Lab for fe menudochiess sad sponsar

1

a——
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LU

Epviranmontal & Ghamioal Anadpais

912 Sadashiv Peth, Deepvijay Apartment, Near Kalanjali Silk & Sarees, Pune - 30, | 020 24420360061, | E-mail ¢ infofunikiab,in
TEST REPORT .
Report No: 2304/E23 | tssue Date | 2600412023
ULR No -
and Add =S 3 .

2:"“ T T Quinquent Industries Pvt. Lad,

i Warje Nala Fersonal Discussions with Mr,
St Sample no-1 | Rero Mahesh Patwardhan )
Sample Name Waste Water Sample Description Before Drayanzvme

| Sampling Done By Client Group and Discipline E:;Tﬁ':;;’:"“"w %
Sample Receipt Date | 21/04/2023 Semple Quantity 1Ltr
Start Date of Analysis | 21/04/2023 - End Date of Analysis | 26/04/2023
4 Results
Sr. ; x Specifications
| No. Parameters Resnlts Unit(s) As per CPCB Methods
1| Total kjeldahl Nitrogen ps ¥ 140 gL <104 WEERLAS 6D
2 | Phosphate as P 6.35 mgLs =21 APHA-FEATI
ERemark-

fot 1}

Madhurs Kasmat sSudhir’ Bhaleran
Analyst Authorized Signatory
L - END OF REPORT—mreeeeaeeeee
Fage 02 of 02

Eal not drawn LPMRC Lab. | The Tost Report relates onfy o She cemplals) tested in the laboratony, | The tast mopoi shall not ba
Wmm Ll I'Ibill wiithaut HLMWHNUMKLHI This meport conlping $w unpuhlshed madls of popdc work by UNIK
Lab, The mame of UNIK Lab should nof be used in any legal. promclianad Barslure, Ty, Radie, Wab-based of offer medla, withoul The sxress
writen parmission of UMK Lab marsgemant. UNIK Lab reserves the Aol fo granl or dery s permissian in s sole kidgrent bassd an
I refalion of the pramotionad 1ext and images jo e dota generated by UNIK Lab for shamarafacturer and spansce,
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L

Envirgamental & Chamical Asalysis

TE-S

212 Sadashiv Peth, Deepvijay Apartmant, Near Kalanjali Silk & Saraes, Puna - 30. | 020 24490360061, | E-mall ¢ infofunikisb.in
TEST REPORT
Repori Ma: 2304/E/24 [ tssue Date | 26/04/2023
ULR Mo TCaAISTI0NE000L02F
Wame and Address of . \
o Quinquent ‘l.ndustnfs Pvt. Lid.
. Warje Nala Personal Discussions with Mr.
Bite Sample no-1 ki Mahesh Patwardhan -
| Sample Name Waste Water Sample Deseriplicn After Dravanzyme G
. po Chemical- Pollution &
. Sampling Done By Client Group and Dissipline | g0 ment
}Sample Receipt Date | 21/04/2023 Sample Quantity 1Ltr -
Start Date of Analysis | 21/04/2023 End Date of Analysis | 26/04/2023
Resuolis
Br. a Specifications
Ne. Paramelers Results Ulnit(s) As per CPCB Methods
1 |pHat25°C 74 - 6.5 10 3.0 £5: 3025(Fart 111983 Claus= 2
2 | Total Suspended Solids 26.0 mg'L =20 I5: 3025 (Fant 175 1984, RA
3 |CcoD 6.0 mg/L =50 APHAFIL23, S20.C
4 |3 days BOD (@27deg C 8.0 mg'L =i 15 J005{Part 441993
5 | Ol & Grease <0.5 mgL =10 T5: 3025(Pan 35)-1091
| Remark-
.
o G
Madhurs Kamat Sud halerao
Analyst Authorized Signatory
B END OF REPORT:
Pape 01 of 02

Samples not dimwn by UNIK Lag, | The Test Report relates only & @e sampieis) \ested I the faboratory | The lest report shall nal be
# sxcepl In fll, wihout witien spprove of dhe UNIE Leb | This repart contens the unpublished resdis of proect work by LINIK
Lab. Tha nama af UNIK Lab shoud not be usad in any legal, promotonal (teralurs, TV, Ratio, \Wat-bazsd or cther media, wilhaid the exaress
wrilen permissian of UNIC Lab managemenl UNIK Lab reserves thi right fo granl of deny this parmizaion in s salé judgmenl basad. on
h‘urﬂaﬁ:\ndﬂupmr:ﬂmlalhl.ﬂl:dh'ﬂﬂﬂhﬁlﬂﬂﬂlqﬁﬂlﬂh‘iﬂﬂﬂﬁhhxlhlﬂmmw.

L

o ———— T
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=
“"':- e &b
Envirgnmeaisl & Chemical Anafgats

912 Sadashiv Path, Deepvilay Apartment, Near Kalanjsll Sitk & Sarees, Pune - 20, | 020 24480360061, | E-mall ¢ Infofunikiab.in

) TEST REPORT
| Report Mot = TIE 24 | Tasue Date [ 260472023 =
ULR No e
MWame and Address of o
o Cuinguent Industries Pvi. Lid.
Warje Nala Personal THscussions with Mr.
i Sample ng-1 Ref e Mahesh Patwardhan
Sample Name Waste Water Samiple Deseription After Drayanxyme G
Chemical- Pollntion &
ﬁmﬂiug Done By Client Group and Discipline __En"l’ir:mmeu': ution
_imple Receipt Date | 21/04/2023 Sample Quantity ILtr
| Start Date of Analysis | 21/042023 End Date of Analysiz 260472023
) Results

S: Parameters Resulis Units) igeiijté?;ﬂ; Methods

I | Total kjeldahl Nitrogen as N &0 mg/L <10.0 HEEILI3.60

2 | Phosphate as P* 110 miL =<2.0 APHAELD)

2
e
Madhara Kamat Sudhir Blialeran
Analvst Authorized Signatory
END OF REPORT e

Page 02 of 02

Sarnples ral draws by UNG Lab, | The Test Report relales only o the samplejs) tested n the [sborniory, | The Lewt fepont shall nal be
ieproduced sanep! In hl, withcul wiithen approval of the UNE Lab | This repont contens the unpublished resuits of project work by UNIK
Lab, The name af UNIK Lab sheuld pol be used in any kegal, promationst ikecaturs, TV, Ragic, Web-based or ofer media, withaut the express
writlerr parmissin of UNIK Leb managamend, UNIK Lab reserves the rghi to grant or deny this paimission in o sole judgment baked on
the relation of the promotiorsal bl and imsges (o 1h cala garsmstad by UNIK Lab for the manutachurer and sponsor,

T 57 e
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PMC testing in Drains:
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TE LIMITED

'LABORATORY)

Lettwlary Recnfinized by CPEE-Matisley of Exsirimment, Farest & Climale Chanpe (MoEF & €5) under EFE 1980 Yide
Gareste Gf Indin Hnffication e Legal S0 |El, dated 23075705, RecoanBion Yakd up to TTORI0E
o B0 V00T 2015, w BT A5O0T | BHE

TEST REFORT
Test Report No:-FHHL/2 305,/ WW/081-1 Report Date:- 30,/05/2023 |
Sample jd:- 2305/ WW/081-1 Page Mo.:-1of1
Customer Name & Address: CHIEF ENGINEER OFFICE (ELECTRICAL) Cugtamer Reference
Pune Municipal Corporation. Letter Mo, & date: -
22/05/2023
Sample Information: -
Sample Type:- Waste Water
4] Quearitity of sample received: 1 Litx 1 Mo, c] Packing: - Plastic bottle

9 bl Sample collected/Submitted by: Customer.

Information provide by Customer: -

a] Sarnple Marked As - Before Draynzyme b} Preservation = At2° -B°C
Date of Receipt inthe Lab.: - 22/05,/2023

Datefs) of testing = 23052023 to 30/05/2023

Location of test performance :- In-howse

Discipline:- Chermical Testing
Product Group:- Pallution & Environment

Sub Group - Waste Water [Effluents/Sewage)

:L Test Done Result Unit Test Methad

01 pH at 25°C 7a - 153025 [part 11)
0 Total Suspended Solids a5 g/l I5 3025 (Part 17)
03 oD 131.04 mg/l APHA (5220 B)
04 BOD 3 days at 77°C 45 mg/t I5 3025 [Part 44)
05 Sulphide <0.03 mgft 15 3025 [part 29)
Disciplirie:- Biological Testing

Group:- Pollution & Environment

,__] Sub Group i- Sewage Water

0| Escherichia coli [ Present | ePertoomi | I5 1622

Mote: Retention time of the above mentloned sample would be 15 days after report date, subject to the remnant quaniiy.

Reviewed by L

sushma Thorat

Authorl
St

Laboratory Address : 5 0. 126/10, Plot Ne. 1, Hodapsar Industriaf Estate, Hadapsar, Pune - §11 013, MH,, India.
Mab. P 451-9801237321, #01-E38HIT 605
E-mail ; nfoEthhlin f enviranment@ihhLin - Website : wwafhbl.in
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|. PRIVATE le

saln Chinge (NGEF & CChunder EPAADES Wirle
Racognition Valid wp b 270005

TEST REFORT
Test Report No:-FHHL 2305/ WW/081-2 Report Date:- 30,/05/ 2023
Sample ld:- 2305/ WW /0B1-2 Page Mo, -1of1
Customer Name & Address: CHIEF ENGINEER OFFICE [ELECTRICAL) Customer Reference
Pune Municipel Corporation. Letter Mo. & date: -
22/05/2023
Sample Infarmation: -
Sample Type: - Waste Water

a)] Quantity of sample received: 1 Lit x 1 No.
b] Sample collected/Submitted by: Customer.

c] Packing: - Flastic battle

Infarmation provide by Customer: -
4] Sample Marked As - After Draynzyme

bl Preservation— At 2° - 8°C

Date-of Recelpt inthe Lab.:- 22/05/2023
Date(s) of testing = XJ05/2023 to 30/05/2023

Location of test performance - In-house

Discipline:- Chemical Testing

Product Group:- Pollution & Environment

Sub Group - Waste Water [Efluents/ Seviage)

n?:. Test Dona Result Unit "“‘::’;"‘:g B Test Mathed
01 pH at 25°C 8.1 - 5.5109.0 15 3025 {part 11)
1] Total Suspended Solids =1 gl 100, Max 15 3025 |Part 17}
03 coo 64.48 mefl 250, Max APHA [5220 B)
o BO 3 days at 27°C 18 mg/l 100, Max 15 3025 {Part 44)
] Sulphide <0.03 g/ 2.0, Max 15 3025 {part 23)
Disciplineg:- Biakogical Testing
Group:- Pollution & Ervironment
Sub Group - Sewage Water
01 Escherichia coli [ Present [ Per100mi |  MotSpecified | |5 1622

| Remark: - Based upon results of above parameter the water

sample conforms to the MPCB requirements.

I'dni! Retenthon time of the above mentioned sample would be 15

days after report date, subjact to the ramnant quantity.

p i A lLr p /
Heulmd‘ by ﬂ&(""t -
END OF REP’DHT Sushma Thora
Austhodieed Signatory
Chamicad Tasting

Laboratory Address : 56 MO 126710, Plot No. 1, Hadapsar Industrial Extate, Hadagsar, Pune -411 013, MH., Indiz

ik
E-mail

S4891-5881237371, +21-BIBI07 4695
sinfo@fhhlin |/ enviccoment@@fhblin Website  wawFhhlLin

Page PAGE
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PMC work in Sewage Network :
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PMC work at Ramnadi:

" ENVARONASENTAL TESTING
! l";" ; " FOOD & MICAOBIOLDGICAL TESTING
. SKYLAB i R
i I L]
slﬁ'ﬁ B ANALYTICAL LABORATORY b Ty s BTG
T m——" ®  SHE AUDIT & TRAINING
TEST REPORT
NAME & ADDRESS OF CUSTOMER : REFORT MO 1SLES23-24 /PR PMC/PSW/02-01
To, REPORT DATE :12/02/2024
Commissioner, CUSTOMER REF : 351/70-3£%
Pune Municipal Corporation, REF DATE :21/06/2022
Pune, Maharashtra 411004
SAMPLE TYPE: SURFACE WATER ANALYSIS
SAMPLING PLANE& METHOD NO.: IS 3025 Part 1
SAMPLE RECEIPT DATE 10602/ 2024
ANALYSIS START DATE 20602/ 2024 SAMPLE COLLECTED BY:SKYLAB
Location Name Sampling Date Parameter
H T | COD | BOD | O&G
(g /) | g/t | (gt} |
Ram Madi Mear Ram Magar (Before Treatment) 05/02/2024 694 16 105 313 <=5
Ram Madi Mear Ram Nagar [Before Treatment] 05022024 679 5§ 118 156 54
Ram Madi Mear Ram Nagar [Before Treatment) 05/02 /2024 645 [ 106 116 56
Ram Madi, Near Ram Magar [After Treatment) O6/02/2024 712 <5 94 1268 <5

For SKYLAB ANALYTICAL LABORATORY

Technical Manager
Authorized Signatory

END OF REFORT
1. Thic i ger t el o Sncing enly kor the s darmpls el ad fncatons d aad anlyles S and plice o msnlloring e ating.
2. Thi 1 b confidint il & camot ki e it e o el it permBaien of SCTLAS A btica | Laber ey,
3. Anyamamet of lorgery or midhes ding ua of Whis resort By oy perdon o ganiom Son sic will @ Bric S b g | Yo o gainad Dhem By S kel Analysical L ko ater v

Cortified by 150 9001: 2015 & BO 45001: 2018
Recognized by Ministry of Environment, Forest & Cmate Orange |MoEFIC), Gowt. of India, valid from 0812 3033
02 OFC-3, Asmesta Tesxpa, Sddl. Kahyan-Eiwandi Indis trial Area, MIDC Village Kon, Tal.Bhiwandi, Dist. Thans
Mab. No- SB203R6TES OBETSTTI00-312 B433 30 0165
Email- mails@skylabenviro.comWebsite- wanw skylabenviro.com
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R SKYLAB

ANALYTICAL LABORATORY

" ENVIRONMENTAL TESTING

"  FOOD & MICROSIOLDGIC AL TESTING

®  TEXTHE TESTING

" METALS, CHEMICAL TESTING

®  TURNKEY, ENVIRONMENT CONSULTANCY
" SHE AUDMT & TRAINING

TEST REPORT
MAME & ADDRESS OF CUSTOMER: REPORT MO :SLE/23-24/PR/PMC/PSW/02-02
To, REPORT DATE :13/02/2024
Commissioner, CUSTOMER REF : &1/Taf.3£%
Pune Municipal Corporation, REF DATE :21,/06/2022
Pune, Maharmshtra 411004
SAMPLE TYPE: SURFACE WATER ANALYSIS
SAMPLING PLANE METHOD NO.: 15 3025 Part 1
SAMPLE RECEIPT DATE {07/02/2024
ANALYSIS START DATE {07 /022024 SAMPLE COLLECTED BY:SKYLAR
Locati on Name Sampling Date P or
pH TSS oD BoD O&EG
(mg/t) | fmgft) | (mefL)

Ram Madi, Near Ram Magar (After Treatment) 07f0z /2024 20 22 76 | 1846 | =S

For SKYLAB ANALYTICAL LABORATORY

Technical Manager
Authorized Signatory

END OF REFORT

1 Thia repart rll i ke Sy or it Mo farosles Mt s e o il iy B e i il el o g g
. Thii gt B conficeritial & camot B fe- o oduced in gt o Rl witout periniiahon of SETLAS Ar b | el atee .
A Anyamared of krgery o midaadog we of i resen By dny partion o ganisathon ot wil @ mract it B lagal act oo aganas e By odad Saalysical L bor dtory.

Cortified by 150 9001: 2015 & 150 45001: X018
Remgnized by Ministry of Environment, Forest & CEmate Change |MoEFOC), Gowt. of india, valid from 08.12. 2023
02 OFC-3, Asmesta Texpa, MAddl. Kalyan-Bhiwandi Industdal srea, MIDC Village Kon, Tal.Bhivwandi, Dist. Thane
Mab. No- 9B 3R6TRES/ORETST7I00-312 /B422 70 70165
Email mails@skylabenviro.comiWebsite- vasrer shylabenvire. com
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Scientific studies and safety assessments, if available, addressing aspects such as biomagnification potential, impacts on
microbial ecology, and outcomes of chronic toxicity evaluations.

Toxicity Evaluations:

Charotar University of Science and Technology:

CHAROTAR UNIVERSITY OF SCIENCE & TECHNOLOGY

(@ Formed under Gujarat State Act No.: 8.of 2009

CHARLUSAT Accredited Grade & by NAAC

Dec. 20, 2022

TO WHOM IT MAY CONCERN

This is to certify that the sample (Enzyme Based Treatment Pack, (Dranzyme))
which was provided 1o us to know its toxicity in water, We performed intermediate
term toxicity assay using Guppy fishes (Poecilia reticulata) as per attached protocol
following Standard Methods of Examination of Water Waste Water (23" Vol.

APHA). There was no death of even a single fish in two weeks’ time. Sample does

not have any toxicity and is safe.

V= P PR S

Datta Madamwar

Scientific Advisor -

T Eyee Ry AOA
Datla Madamwar,Ph.D
Sciantilic Advisor

F 0. Patel Institute of Applied Sclences
Univarsity of Scienge and Technoiw,

CHARUEAT Campus, Changa-388421.

CHARUSAT ; Campus - Changa, OFf Nadiad - Petlad Highway, Gujarat - 388 421, INDIA,
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CSIR - Indian Institute of Toxicology Research:

Study on Acute Fish Embryo:

2 P

i
‘ITR)

n. GLP Anumoop Suvidha
1 GLP Teal Facility, CHIR-UTH, India

FINAL REFORT

STUDY TITLE

ACUTE FISH EMBRYO TOXICITY TEST OF DRAYNZYME

TESTITEM: DRAYNIYME

STUDY NO.: CSIR-ITR/GLP/385

STUDY COMPLETED ON:
16/04/2025

SPOMNSOR

PUNE MUNICIPAL CORPORATION
SHIVAJ NAGAR, PUNE 411005

TEST FACILITY

TOXICITY TESTING: GLF TEST FACILITY
CSIR-INDIAN INSTITUTE OF TOXICOLOGY RESEARCH
CRK CAMPLUS, GHERU, SARCUJINI NAGAR INDUSTRIAL AREA
KANPUR ROAD, LUCKNOW-226008
UTTAR PRADESH, INDLA

Shedy No. CSIR-ITRAGLPASS Page 1/3:
Copy No, 212
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Page PAGE * MERGEFORMAT 1 of
MUMPAGES * MERGEFORMAT 9



188

Vishaktata Parikshan: GLP Anuroop Suvidha
Toxicity Testing: GLP Test Facility, CSIR-IITR, India
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Vishaktata Parikshan: GLP Anuroop Suvidha
Toxicity Testing: GLP Test Facility, CSIR-IITR, India

8. LT R e Ot G P I S Y

O EIMBIVO MEIEBIES ..o svsssnassiteamioss emsssies
B2 HAChING BB ....vaeimivimisssmssisamssssmmsmmsmssssisvsasinsshistissssmssiass

9. NI IR RN cwcrnsnorsoomonsssssussmmmpusmimapisma i i asssmosis e
10.  STATISTICAL ANALYSIS ......cocoviiminirmensinarisiasssasssnssssessassssssaces
11.  DATA COMPILATION......cciiiieiriniscecsscnninnessassacscesasssssramsassaces
4. REPORT DISTRIBUHON ......aniivumsnnnmsnsnsiamies
ANNEXUREL (STUDY PLAND.....cccmsmsossvsmmsisusmissismmsmenionasssasssvans
ANNEXURE - Il (CERTIFICATE OF ANALYSIS)

ANNEXURE -lll (TEST SYSTEM CHARACTERIZATION).....cccconureieen 32

ANNEXURE =V (GLP CERTIFICATE)......cccoveceerennsnisninscsssscasssnsssanians
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Vishai:tata Parikshan: GLP Anuroop Suvidha
Toxicity Testing: GLP Test Facility, CSIR-IITR, India

STATEMENT OF CONFIDENTIALITY
The report contains confidential and proprietary information Pune Municipal
Corporation Shivaji Nagar, Pune 411005. The contents of this report will not be
disclosed to anyone without an expressed or a written approval of competent
authority of Pune Municipal Corporation Shivaji Nagar.

STATEMENT OF GLP COMPLIANCE

This study was performed in compliance with the OECD Principles of Good
Laboratory Practice for the testing of chemicals as specified by International [C
(97) 186/Final] Legislation. This study was conducted in accordance with the
Standard Operating Procedures of Toxicity Testing: GLP Test Facility, CSIR-
Indian Institute of Toxicology Research and the mutually agreed study plan
which was signed by the Study Director on 21/03/2025 after the email consent
from sponsor on 24/03/2025.

DECLARATION
The Study Director hereby declares that the work was performed under her
supervision and in accordance with the described procedures. It is assured that
the reported results faithfully represent the raw data obtained during the
experimental work. No circumstances have been left unreported.

T Bl )

e | .

Study Director Test Facility hanagement

Date: |b)o4-t2e2C Date: | 6( o, Lwlg-
Deputy Test Facility Management
Vighakiata Parikshan : GLP Anuroop Suvidha

Tonicity Testing: GLP Compliant Facity CSIRITR Lucknow, nda
Study No. CSIR-IITR/GLP/395 | Page 4/33
Copy No. 2/2
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Vishaktata Parikshan: GLP Anuroop Suvidha
Toxicity Testing: GLP Test Facility, CSIR-IITR, India

QUALITY ASSURANCE STATEMENT

Study No.. CSIR-IITR/GLP/395, “Acute Fish Embryo Toxicity Test of
Draynzyme” has been inspected in accordance with the OECD Principles of
Good Laboratory Practice for the testing of chemicals as specified by
International [C (97) 186/Final] Legislation.

This study-was inspected and findings reported to the Management and Study
Director on the dates shown below:

INSPECTION REPORTING
DATE/S £6 DATE/S
Initiation Phase
24/02/2025 Draft Study Plan Review 24/02/2025
21/03/2025 Final Study Plan review 21/03/2025
In-Life Phase
Limit Test
24/03/2025 Breeding Record 24/03/2025
25/03/2025 Embryo collection and dosing 25/03/2025
26/03/2025 24-hour observation and exposure 26/03/2025
27/03/2025 48-hour observation and exposure 27/03/2025
28/03/2025 72-hour observation and exposure 28/03/2025
Reporting Phase
03/04/2025 Draft Report Review 03/04/2025
16/04/2025 Final Report Review 16/04/2025

Inspections were performed according to the Standard Operating Procedures of
the Test Facility's Quality Assurance Unit. The report was inspected as per the
approved study plan and pertinent raw data is accurately reflected in the report.

Date:féfo“/b"r ( Mvﬂ%&‘/ )

Quality Assurance Unit
Toxicity Testing: GLP Test Facility
CSIR-Indian Institute of Toxicology Research
CRK Campus, Gheru, Sarojini Nagar Industrial
Area Kanpur Road, Lucknow-226008, India

Study No. CSIR-IITR/GLP/395 Page 5/33
Copy No. 2/2

Page PAGE * MERGEFORMAT 1 of
MUMPAGES * MERGEFORMAT 9



192

Toxicity Testing: GLP Test Facility, CSIR-IITR, India
LIST OF COMMONLY USED ABBREVIATIONS AND SYMBOLS

CSIR Council of Scientific and Industrial Research

CoA Certificate of Analysis

GLP Good Laboratory Practices

IITR Indian Institute of Toxicology Research

LCso Lethal Concentration

NAD No Abnormalities Detected

NABL National Accreditation Board for Testing and Calibration

Laboratory

OECD Organization for Economic Cooperation and Development

THS Test Item Information Sheet

°C Degree Celsius

h Hour

| Litre

mg Milligram

mL Millilitre
Study No. CSIRITR/GLP/395 Page 6/33
Copy No. 2/2
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Vlshaktata Parikshan: GLP Anuroop Suvidha
Toxicity Testing: GLP Test Facility, CSIR-IITR, India

1. STUDY DETAILS

Study Title : | Acute Fish Embryo Toxicity Test of Draynzyme

Test ltem : | Draynzyme

Study Number : | CSIR-IITR/GLP/395

Sponsor : | Pune Municipal Corporation Shivaji nagar,
Pune 411005

Test conducted for Pune Municipal Corporation
(In compliance to NGT matter of OA 323 of
2024)

Sponsor’s Representative | : | Mangesh Dighe

Environment Officer

Pune Municipal Corporation

E Mail: indradhanushya@punecorporation.org |
Test Facility . | Toxicity Testing: GLP Test Facility

CSIR-Indian Institute of Toxicology Research
CRK Campus, Gheru, Sarojini Nagar Industrial
Area Kanpur Road, Lucknow-226008,India

Study Schedule

Study Start Date ;| 21/03/2025
Limit Test

Experiment Start Date 24/03/2025
Date of Breeding : | 24/03/2025
Embryo Collection ;| 25/03/2025
Test item exposure 1 | 25/03/2025
24 Hour Observation : | 26/03/2025
48 Hour Observation ;| 27/03/2025
72 Hour Observation : | 28/03/2025
96 Hour Observation : | 29/03/2025
Analytical Measurement ;

Experiment

Completion Date : | 29/03/2025

Study Completion Date | : | 16/04/2025

Study No. CSIR-IITR/GLP/385 Page 7/33
Copy No. 2/2
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Vishaktata Parikshan: GLP Anuroop Suvidha
Toxicity Testing: GLP Test Facility, CSIR-IITR, India

2. STUDY PERSONNEL
The following personnel participated in the conduct of the study.

Name Function
Ms Priya Maurya Study Director
Ms Vijaya Shree Study Personnel
Mr Sudhanshu Mishra Study Personnel
Study No. CSIR-IITR/GLP/395 Page 8/33

Copy No. 2/2
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Vishal-{iata Parikshan: GLP Anuroop Suvidha
Toxicity Testing: GLP Test Facility, CSIR-IITR, India

3. SUMMARY
Acute fish embryo toxicity was performed as per the OECD Guideline for
the testing of Chemicals, Number 236 with the test item, Dryanzyme using
zebrafish (Danio rerio) embryos. The test item was formulated in
reconstituted water as per the OECD Guideline.

Prior to the test item exposure, healthy adult male and female fishes
(breeding pairs) in 2:1 ratio were kept in egg collection chamber with
separator. On the next morning, once the lights were turned on, separator
was removed and the fishes were allowed to spawn for 30 minutes. After
spawning, the embryos were collected carefully by decanting the water
within one hour of fertilization. The embryos were then washed with E3
medium three-four times to prevent the fungal infection and further
incubated in the Reconstituted water at 27°C until effluent exposure.
Fertilized Embryos were selected under Stereomicroscope at 16 — 64 cell
stage (1.5 hours post fertilization; hpf) for the subsequent experimental
exposures.

Dryanzyme was found to be non-toxic at a limit test concentration of 100
mg/L in previous acute studies conducted in Daphnia magna in the test
facility. Hence, embryos were exposed to 100 mg/L Dryanzyme
concentrations in limit test along with control and 4 mg/L of 3, 4-
dichloroaniline as positive control groups. Homogenous suspension of the
test item was prepared by continuous stirring in reconstituted water for
overnight using magnetic stirrer. From this, 2 mL of test solution was filled
in 24-well plate prior to the embryo exposure. Fertilized embryos
(approximately twice the number required) were exposed into the
respective concentrations in petri dishes. The exposure was carried out
semi-static by renewing the test media with freshly prepared test item for
every 24 hours. 20 embryos per concentration were used along with 4
embryos as internal plate control with reconstituted water alone. The
embryos were placed individually in 24-well plates, randomly positioned
and incubated at 27°C in incubator for 96 hours. The embryos were then
observed at 24-hour intervals under the microscope for the appearance of
any developmental defects and mortality.

Appearance of apical end points such as coagulation, lack of somite
formation, lack of heartbeat and non-detachment of tail were noted and
presence of any one of the end points in embryo was considered to be
lethal. At the end of 96 hour, embryos exposed to 100 mg/L of Dryanzyme
along with control group resulted in 0% mortality whereas 4 mg/L
concentration of 3,4-dichloroaniline as a positive control exhibited 80%
embryo mortality.

Study No. CSIR-IITR/GLP/395 Page 9/33
Copy No. 2/2
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Vishakiata Parikshan: GLP Anuroop Suvidha

Toxicity Testing: GLP Test Facility, CSIR-IITR, India

4. OBJECTIVE
The purpose of this study was to assess the fish embryo acute toxicity test
of Dryanzyme on embryonic stages of fish, followed by an observation
period of 96 hours under semi-static conditions.

5. STUDY COMPLIANCE
The study was performed in accordance with the following:

1. OECD Principles of Good Laboratory Practice for the testing of chemicals
as specified by International [C (97) 186/Final] Legislation.

2. OECD Test Guideline No. 236—Fish Embryo Acute Toxicity Test

3. The mutually agreed study plan and the Standard Operating Procedures of

the test facility (CSIR-IITR/ECO/027, Revision 2).
4. |AEC Approval (IITR/IAEC/36/25) Dated: 20/03/2025.

6. AMENDEMENT AND DEVIATION

This study has no amendment and deviation.

6. MATERIALS AND METHODS

6.1 Materials
6.1.1 Test Item Information
(As furnished by the Sponsor)

Test Item

DWE/2005A-1KG ILD Draynzyme

Common Name Draynzyme
Chemical Name Not Provided
Accession Number Not Provided
Batch / Lot Details 01/01/24

Date of Manufacture

January, 2024

Date of Expiry

January, 2026

Physical Appearance

Mustard yellow gel encapsulated inside
polyester sack

Recommended storage

Store away from heat

Purity

Not Provided

Solubility

Slowly dissolve into flowing water over a
long period of time

Intended Usage

Treatment of contamination created by
raw sewage exposure

Manufactured By

Dhara Biotech, Nr, Gaushala, Sarsa —
Vasad chokdi, Bhalej Road, Sarsa,
Anand, Gujrat - 388365

Supplied By

Quin Quent Industries Pvt Ltd

Study No. CSIR-IITR/GLP/385
Copy No. 2/2

S No. 131/2A Rajyog Colony Warje Pune

Page 10/33
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Vishakiata Parikshan: GLP Anuroop Suvidha
Toxicity Testing: GLP Test Facility, CSIR-IITR, India

[ [ T-411052

6.1.2 ldentity of the Test Item
The Test Item information Sheet (TIIS), Certificate of Analysis (CoA) and
Material Safety Data Sheet (MSDS) has been provided by the sponsor.
The responsibility for the correct identity and purity of the test item rests
with the sponsor. The authenticity of the test item was not being
conducted at the test facility.

-

6.1.3 Test System & Test Conditions

Species

:| Danio rerio embryos

Justification for the
selection of species

:| Recommended by the

regulatory
guideline (OECD 236) for aquatic
toxicity assessment.

Source

:| Embryos collected from In-house fish

stock, Ecotoxicology Lab, CRK
Campus, CSIR-Indian Institute of
Toxicology Research, Lucknow.

Test Room Details

:| Room No: 46 & 48,

Test Type ;| Semi-Static
Test Vessel ;| 24 well plates
Number of Replicates ;| Limit Test: 20 embryos placed

individually for control, 100 mg/Land

4 mg/L positive control.

Light :| 16-hour light and 8-hour darkness
Test Medium :| Reconstituted water

;| Limit Test
pH Range Control: 6.89 — 7.04

Treatment: 6.93 — 7.06

Temperature (°C)

;| Limit Test

Control: 26.52 — 26.66
Treatment: 26.55 — 26.68

Dissolved Oxygen (%)

.| Limit Test

Control: 82.8 = 90.9
Treatment: 82.6 — 90.7

Hardness (mg/L)

.| Limil Tesl

(at the start of the test): 152

Test Duration

:| 96 hours

Study No. CSIR-IITR/GLP/395
Copy No. 2/2

Page 11/33
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Vishak_tala Parikshan: GLP Anuroop Suvidha
Toxicity Testing: GLP Test Facility, CSIR-IITR, India

6.2
6.2.1

6.2.2

6.2.3

Methods

Embryo Collection

Wild type zebrafish from in-house stock were maintained at 25-
27°Ctemperature, pH 6.50-8.50 and 16:08 h light-dark cycle. Prior to the
test item exposure, healthy adult male and female fishes (breeding pairs)
in 2:1 ratio were kept in egg collection chamber with separator. On the
next morning, once the lights were turned on, separator was removed
and the fishes were allowed to spawn for 30 minutes. After spawning,
the embryos were collected carefully by decanting the water within one
hour of fertilization. The embryos were then washed with reconstituted
water and incubated at 27°C until test item exposure. Fertilized embryos
were then selected under Stereomicroscope at 16 — 64 cell stage (1.5
hours post fertilization; hpf) for the subsequent experimental exposures.

Vehicle
Reconstituted water will be used to prepare the desired test
concentration

Dose Formulation

Limit test was carried out at a concentration of 100 mg/L of Dryanzyme.
Stock concentration of 0.1 mg/mL Dryanzyme was prepared by
dissolving 100 mg in 1000 mL of reconstituted water. Homogenous
suspension of the test item was prepared by continuous stirring in
reconstituted water for overnight using magnetic stirrer. From this, 2 mL
of test solution was filled in each 24-well plate prior to the embryo
exposure. Control group consists of reconstituted water without
Dryanzyme. The exposure was carried out semi-static by renewing the
test media with freshly prepared test item for every 24 hours.

3, 4-dichloroaniline was used as appositive control at 4 mg/L
concentration. Stock concentration of 0.004 mg/mL 3,4-DCA was
prepared by dissolving 4 mg in 1000 mL of reconstituted water. From
this, 2 mL of test solution was filled in each 24-well plate prior to the
embryo exposure. Exposure to 4 mg/L of 3, 4-dichloroaniline was static.
The embryos were remained in the test solution continuously for a period
of 96-hours.

Study No. CSIR-IITR/GLP/395 Page 12/33
Copy No. 212
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Vishaktata Parikshan: GLP Anuroop Suvidha
Toxicity Testing: GLP Test Facility, CSIR-IITR, India

6.2.4

6.2.5

6.2.6

Limit Test

Dryanzyme was found to be non-toxic at a limit test concentration of 100
mg/L in previous acute studies conducted in Daphnia magna in the test
facility. Hence, the embryos were exposed to 100 mg/L Dryanzyme
concentration along with a control and positive control (4 mg/L of 3, 4 -
dichloroaniline) groups. The test solutions were prepared in a volume of
1000 mL. Stock solution with 100 mg/L concentration was prepared by
dissolving 100 mg of Dryanzyme in 1000 mL of test media.

Fertilized embryos (approximately twice the number required) were
exposed into the respective concentrations in petri dishes. 20 embryos
per concentration were used along with 4 embryos as internal plate
control with reconstituted water alone. The embryos were placed
individually in 24-well plates, randomly positioned and incubated at 27°C
in incubator for 96 hours. The embryos were then observed at 24-hour
intervals under the microscope for the appearance of any developmental
defects and mortality.

Treatment

During limit test, 20 embryos per concentration were used along with 4
embryos as internal plate control. The embryos were placed individually
in 24-well plates, randomly positioned and incubated at 27°C in incubator
for 96 hours.

Physico-chemical Parameters

The test medium was analyzed for pH, temperature, and dissolved
oxygen during the initial and final phase of 0—-24-hour, 24—48-hour, 48-
72 hour and 72-96-hour intervals in control and treated groups (Table 1-
3).

OBSERVATIONS

The embryos were then observed at 24-hour intervals under the stereo
microscope for a period of 96 hours for the appearance of any apical end
points as the manifestation of developmental defects and embryo
lethality. Appearance of apical end points such as coagulation, lack of
somites, lack of heart beat, and non-detachment of tail were noted and
presence of any one of the end points in embryo was considered to be
lethal.
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8. RESULTS

8.1 Embryo Mortality
Embryos exposed to 100 mg/L Dryanzyme concentration resulted in 0%
mortality along with control during the limit test. Embryos exposed to 4
mg/L concentration of positive control (3, 4 —dichloroaniline) resulted in
80% lethality at the end of 96- hour exposure. Table 4 shows the details
of apical end points observed and percent embryo mortality after
Dryanzyme exposure.

8.2 Hatching Rate
In limit Test, 100% hatching rate was noted in control, internal plate and
embryos exposed to 100 mg/L Dryanzyme concentration (Table 5).

9. VALIDITY CRITERIA
The study is considered to be valid since the following criterion was met:

1

2.

The overall fertilization rate of all embryos collected was 88.83%
(should be 270% as per the guideline)

The water temperature was maintained between 26.52 — 26.66°C in
all test chambers during the limit test (should be between 25-27°C as
per the guideline).

Overall survival of control embryos in Limit Test was 100% (should
be 290% as per the guideline).

Hatching rate in control embryos was 100% at the end of 96 hour in
Limit Test (should be 280% at the end of 96-hour exposure).

The dissolved oxygen concentration in control and highest test
concentrations was greater than 90.9% of air saturation value (should
be = 80% of air saturation value).

10. STATISTICAL ANALYSIS
No statistical analysis was carried out as study was concluded as a limit
test. '

11. DATA COMPILATION
Data are summarized in tabular form for each treatment and control
groups. The number of embryos used and mortality details at each
observation are reported. ' : '

12. CONCLUSION
Based on the test results, the LCsy of Dryanzyme for Danio rerio
embryos observed for a period of 96 hours was found to be greater than
100 mg/L.
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13. ARCHIVING
The following has been archived at the test facility for 9 years after
completion of the study: study plan, all raw data, draft and final reports. A
representative sample of test Iltem has been sent from the Test Iltem Control
Office to the Archives in the test facility. The sample shall be stored for a
period of 9 years from the date of this final report. Sponsor's approval
would be sought before discarding of any archived study materials.

14. REPORT DISTRIBUTION
The study report will be distributed as follows:
Test Facility  : One signed final report in original (Copy No.1/2) and an
electronic copy in the PDF format.

Sponsor : One signed final report in original (Copy No. 2/2)
Study No. CSIR-IITR/GLP/395 Page 15/33
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TABLE 1: PHYSICO-CHEMICAL PARAMETERS- LIMIT TEST

c 0-24 Hour 24-48 Hour | 48-72 Hour 72-96 Hour MEAN
Parameter A_,_“u.ww New | Old | New | Old | New | Old | New | Oid New old
9 Oh | 24h | 24h | 48h | 48h | 72h | 72h | 96h | Mean | SD | Mean | SD
CONTROL 691 | 704 | 689 | 701 | 692 | 7.02 | 691 [ 7.04 | 691 | 0.01 | 703 | 0.02
oH 100 695 | 708 | 693 | 705 | 697 | 7.06 | 695 | 7.05 | 6.95 | 0.02 | 7.06 | 0.01
3,4-DCA 6.42 6.42
(Positive Control)
TABLE 2: PHYSICO-CHEMICAL PARAMETERS- LIMIT TEST
c 0-24 Hour 24-48 Hour | 48-72 Hour 72-96 Hour MEAN
Parameter A:._o..”.MV New | Old | New | Old | New | Old New | Oid New Old
g Oh | 24h | 24h | 48h | 48h | 72h | 72h | 96h [Mean | SD | Mean | SD
CONTROL 26.66 | 26.52 | 26.62 | 26.59 | 26.61 | 26.62 | 26.63 | 26.61 | 26.63 | 0.02 | 26.59 | 0.05
Temp. 100 26.68 | 26.55 | 26.65 | 26.58 | 26.62 | 26.61 | 26.65 | 26.62 | 26.65 | 0.02 | 26.59 | 0.03
(°C) 3,4-DCA
(Positive Control) 26.69 26.69
TABLE 3: PHYSICO-CHEMICAL PARAMETERS- LIMIT TEST
c 0-24 Hour 24-48 Hour | 48-72 Hour | 72-96 Hour MEAN
Parameter A%_“m New | Old | New | Old | New | Old | New | Oid New Old
9 oh | 24h | 24h | 48h | 48h | 72h | 72h | 96h | Mean | SD | Mean | SD
CONTROL 894 | 846 | 90.2 | 851 | 899 | 836 | 909 | 828 | 90.1 | 06 | 840 | 1.0
Dissolved 100 893 | 849 | 903 | 848 | 89.7 | 83.1 | 90.7 | 826 | 900 | 06 | 839 | 1.2
Oxygen 3,4-DCA
(Positive Control) 86.5 86.5

NOTE: PC-Positive Control; CONC. - Concentration; DCA - 3, 4-dichloroaniline
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TABLE 5: EMBRYO HATCHING RATE DATA — LIMIT TEST

Concentration Embryos :
Group (mglL) Embryos Hatched at |  Hatching
Exposed 48 hours Rate
G1 Control 20 16 80
Internal Plate Control = 2 50
G2 100 20 16 80
Internal Plate Control “ 3 75
G3 4 mg/L of 3, 4- DCA 20 06 30
internal Plate Control 4 3 75

Note: 3, 4-DCA- 3, 4-dichloroaniline

Study No. CSIR-IITR/GLP/395 Page 18/33
Copy No. 2/2

T &‘/

Page PAGE * MERGEFORMAT 1 of
NUMPAGES \* MERGEFORMAT 9




205

Vishaktata Parikshan: GLP Anuroop Suvidha .
Toxicity Testing: GLP Test Facility, CSIR-IITR, India

ANNEXURE-|

STUDY PLAN

P
i
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Toxeity Testng GLP Test Fecily, CSIR-ITR Ina

STUDY PLAN

STUDY No.: CSIR-IITR/GLP/385

ACUTE FiSH EMBRYO TOXICITY TEST OF DRAYNZYME

TEST ITEM: DRAYNZYME

SPONSOR
PUNE MUNICIPAL CORPORATION
SHIVAJI NAGAR, PUNE 411005

" TEST FACILITY

TOXICITY TESTING: GLP TEST FACILITY
CSIR-INDIAN INSTITUTE OF TOXICOLOGY RESEARCH
CRK CAMPUS, GHERU, SAROJINI NAGAR INDUSTRIAL AREA
KANPUR ROAD, LUCKNOW-226008
UTTAR PRADESH, INDIA

Study No. CSIRAITR/GLP/GSS
)
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Vishgkinte Parishan GLP Anuroop Suvidha
Touwicity Testing. GLP Test Faziity, CSIRITR. Incka
1. STUDY DETAILS

Study Title |+ | Acute Fish Embryo Toxicity Test of Draynzyme |
Test ltem | : | DWE/2005A-1KG ILD Draynzyme
[ Study Number [T CSIR-ITRIGLP/385 !
| Sponsor | : | Pune Municipal Corporation Shivaji nagar,
Pune 411005
Tes!t conducted for Pune Municipal |
Corporation (In compliance to NGT malter of |
- OA 323 of 2024)
Sponsor's : | Mangesh Dighe Envi Officer, Pune
Representative Municipal Corporation
ke _| | E Mail: indradhanush unecorporation
Test Facility . | Toxicity Testing: GLP Test Facility
CSIR-Indian Institute of Toxicology Research
CRK Campus, Gheru, Sarojini Nagar Industrial |
IAE——— | Area Kanpur Road, Lucknow-226008. India |
Study Director * | Ms Priya Maurya
Ecotoxicology Lal
Vishaktala Parikshan: GLP Test Facility
CSIR-Indian Institute of Toxicology Research
CRK Campus. Gheru, Sarojini Nagar Industrial
Area Kanpur Road, Lucknow-226008, India |
Contact Details: +81-522-2476051(Extn:210)
+91-9554664279
E Mail piyamaurya528@grmail com
Sludy Personnel . | Ms Vijaya Shres
Mr Sudhanshu Mishra |
Sludy Schedule [
Study Start Date |
¢ | 21/03/2025
Limit Test
Experiment Start Date
Date of Breeding : | 24/0372025
Embryo Collection : | 24/03/2025
Test item exposure . | 25/03/2025
24 Hour Observation : | 25/03/2025
| 48 Hour Observation - | 26/03/2025
| 72 Hour Observation : | 27/03/2025
*I 96 Hour Observation 28/03/2025 |
| 29/03/2025
Study No CSIRITRIGLPSS Page 412
Caopy Na 12
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—ra,
i)
IITR}
2 GLP Anuroop Suvidh,
Towcity Yasting. GLP Test Facilty CEIR-UTR. India
| Experiment | |
Completion Date 28/03/2025

Study Completion
Date

-|DD?D!{?2?5_ e ee—ae———,
5 QUALITY ASSURANCE
The Quality Assurance Unit of the Test Facilty will inspect the
study, the raw data, the draft and final reports. Findings of all
Inspactions will be reported to the Management and to the Study
Director. The details of phase inspected. Inspection dates and
reporting dates will be entered as QA-stalement in the study report.

The Quality Assurance Unit has reviewed the sludy plan and will
recaive a copy thereof.

3, STUDY COMPLIANGE

The study will be performed in accord with the foll [+

* QECD Principles of Good Laboratory Practice for the testing of
chemicals as specified by International [C (97) 186/Final]
Lepislation

+ OECD Test Guideline No. 236 -Fish Embryo Acute Toxicity
Test.

» The mutually agreed study plan and the Standard Operaling
Procedures of the test facility (CSIR-ITR/ECO/027, Rev 2},

* OECD Guidance Document No: 23 — Guidance Document on
Aqueous-Phase Aquatic Toxicity Testing of Difficull Test
Chemicals, 08 February 2018

« IAEC Approval (IITRAAEC/36/25) Dated: 20/03/2025.

4. AMENDMENT PROCEDURES
This study plan may be amended or subjected to alterations. in
gach case, any amendment fo the approved study plan and the
reasons for such amendments will be documented and realized
only after written / e mail consent from the sludy Sponsor and
review by the Quality Assurance Unit and Test Facility
Management. If immediate action Is Yy, verbal ag t
from the Sponsor will be confirmed as soon as possible by study
plan amendment followed by wrilten consenl from the Sponsor
Minor changes (unplanned) of the study plan which do not influence
the procedures or the oulcome of the study may be subject 1o the
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discretion of the Study Diractor, but will be mentioned In the report
as deviations.

5. SAFETY PRECAUTIONS
Gloves, face mask and goggles (if required) will be used in addition
to protective body garnments and shoes lo ensure adequate
personal health and safety. In case of eye contact. the eye will be
washed thoroughly with water and madical ireatment will be sought.
In case of skin contact, it will be washed with soap and water with
subsequent medical aid.

6. OBJECTIVE yl
The purpose of the study is to assess the acute embryo toxicity of
test item, Draynzyme lo zebra fish (Danio rero) embryos. The
sensitivity and rellability of the experimental technique employed
will be assessed with 3 4-dichloroaniline at 4 mg/L concentration as
per GECD test guideline 236,

7 MATERIALS AND METHODS

74  Materials
7.1.1 Test ltem Information
(As furnished by the sponsor)
| Test item | - | DWERR005A-1KG ILD Draynzyme
Common Name Draynzyme
Chemical Name Not Provided
| Accession Numb . | Not Provided
| Batch / Lot Details | D1/01/24 |
| Date of Manufacture - | January, 2024 |
Dale of Expiry : | January, 2026 —
Physical Appearance - | Mustard yellow gel encapsulated inside
polyester sack
Recommended storage | : | Store away from heat
|Purity | Not Provided == |
| Solubility - | Slowly dissolve into flowing water over a |
b | |long period of time
| Intended Usage | T of oo ination ted by
raw sawage exposure

Manufaciured By

I Dhara Biotech, Nr, Gaushala, Sarsa — |

Vasad chokdi, Bhale] Road, Sarsa,
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’ Supplied By : | Quin Quent Industnes Pvt Lid [

| § No. 13112A Rajyog Colony Warje Pune |
| -411052

7.14.2 Identity of the Test Item
The Test ltam informalion Shest (TIS), Cerificate of Analysis
(CoA) and Material Safety Data Sheet (MSDS) has been provided
by the sponsor. The responsibliity for the correct identity and purity
of the test item rests with the sponsor. The authenticity of the fest
Item was not being conducted al the tes! facility.

7.1.3 Test Systom & Test Conditions
ies :| Danio rerio embryos
Justification  for  the | | Recommended by the regulalory
selection of species guideline (OECD 236) for the aguatic
Source :| Embryos collected from In-house fish |
stock, Ecotoxicology Lab, CRK
Campus, CSIR-Indian Institute of
Toxicology Research. Lucknow i
| Test Room Details :| Room No: 46 & 48 _
[ Test Type :| Semi-Static |
Test Vessel :| 24 well plates
Number of Replicates | Limit Test: 20 embryos planm!]
individually for Control. 100 mgil. |
Draynzyme, and 4 m/L positive control.
Light :| 16-hour light and 8-hour darkness
Test Medium .| Reconstituted water B
Test Medium pH Range :| 6.50-8.50
Temperature . 26-27°C
| Dissolved Oxygen :| 2B0% air saturation value
Hardness :1 100 — 300 mgh
Test Duration :| 88 hours ]
7.2  Methods

7.21. Embryo Collection
Adult healthy male and female zebrafishes in 2:1 ratio will be
maintained in breeding chamber for embryo collection before the
onsel of darkness on the day prior to the test ilem exposure. The
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breeding pairs will be maintained at a temperature of 25-27°C with
16-hour light' 8-hour dark photopericd.

Spawning and ferilization will take place within 30 minules after the
onset of light in the following morming (Le., on the day of lest item
exposure). The embryos will be collected, washed with
reconstituted water, and used for test item exposure.

7.2.2, Vehicla

T23.

Reconstiluted water will be used lo prepare the desired test
concentration.

Test Item Preparation

The stock solution will be prepared In reconstituted water shorlly
before the start of the test from which the les! groups will be
prepared. Since the test item is not soluble in water, stock solution
is prepared by adding the required guantity of lest item in the
reconstituted water and stimed continuously for 24 hours as per the
OECD guidance document 23 The agueous phase of the tes!
solution will be used for daphnia exposure.

7.2.4. Limit Test

Stuay

Draynzyme was found to be non-toxic al a limit lest concentration of
100 mg/L in previous acute studies conducted on daphnia magna
Hence, fish ambryo acute toxicity test will be carried out as a limit
test by exposing the embryos to 100 mg/l. concentration of test
ilem. 20 embryos each will be used for control, 100 mg/lL
Draynzyme, and 4 mg/L 3 4-dichloroaniline as positive contral in
24-well plate. In each group, 4 embryos will be exposed lo
reconstituted water and serve as intemal plate control.

The exposure will be initialed within 1.5 hour after the fartilization by
expesing Iwice the number of embryos required per treatment
group in glass petri dishes. Then the embryos will be visualized
under the microscope, separated from unfertilized eggs. and
transferred 1o 24-well plates. The test will be carried out as semi-
static exposure by refilling the well plates with 2 mi of freshly
prepared test solutions and incubated in the incubator for a period
of 86-haurs at every 24-hour inlervals. If no mortality is observed
during the 96-hour expesure period, the study will be concluded as
a limit test
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8. OBSERVATIONS
PH, temperature, dissolved oxygen & hardness of system water will
be recorded on day of breeding for embryo collection. Dissolved
oxygen, temperature and pH values will be measured at the slart of
the test during the test medium renewal, in fresh and old media, in
the control, teat item, and positive control t 1 groups. Hard
of dilution water will be measured at the start of the test

Embryo mortality will be recorded on every 24-hour Intervals by
abserving apical endpoints like coagulation of embryo, lack of
somite formation, non-detachment of tail and lack of heartbeat.
These apical end points are the indicators of embryo lethality. Any
positive outcome in one of these observations means that the
embryo |s dead. Heartbeat will be visible after 48-hour and absence
of heartbeat will be recorded after 48, 72, and 96 hours.

Hatching rate will be recorded from 48-hour onwards and A
Although hatching is not an endpoint used for the calculation of the
LCs, hatching ensures exposure of the embryo without a potential
barrier function of the choron, and as such may help data
interpretation.

9. VALIDITY CRITERIA

(i} The overall fertilisation rate of all eggs collected should be =
T0%.

(i} The water temperature should be maintained between 25-
27°C in test chambers at any time during the test.

{ili)  Overall survival of embryos In the control group should be
280% at the end of 98-hour exposure,

(iv)  Hatching rate in the control group should be 280% at the end
of 98-hour exposure.

(v Dissolved oxygen in the control and highest test
concantration should be 280% of air saturation value.

10. STATISTICAL ANALYSIS
No stafistical analysis will be performed since the study will be
conducted as a limit test.
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11. DATA COMPILATION
Data will be summarized in a tabular form, the number of embryos
used, percentage of lethality at each concentration during 96-hour
exposure. Test media pH, temperature, dissolved oxygen,
hardness will also be tabulated.

12. FINAL REPORT
The final report will be prepared in compliance to the principles of
GLP and normally include. but not limited to the following:

»  Adescriptive tille.

» The name and address of the Sponsor and the test facility
along with the details of study schedule.

# The names of all personnel involved in the study.

» A compliance statement signed by the Study Director that all
applicable GLP regulations were followed in the conduct of the
study.

» Quality Assurance (QA) statement; that slates that the report
accurately reflects the raw data oblained during the
performance of the study and Including the dates of QA
activities and the dates reported to study director and
management.

» The Test Item and its code, composition and other appropriate
characteristics and vehicle with identification by name.

» Complete description of the test system including species,
source, number, test conditions, photoperiod, and acclimation

» Statistical analysis of the results (if applicable).
» Method of preparation of stock and test solutions.

~ Graph of the concentration mortality curve at the end of the
test

#  LCgx values, with 95% confidence limits.
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» Highest concentration causing no mortality, lowest
concentration causing 100% mortality.

~ Physico-chemical parameters details.
» A description of the results; discussion and conclusion.
~ A description of all study plan deviations, if any.

» A description of all circumstances that may have affected the
quality or integrity of the study.

~ The storage locations of all raw dala, specimens, reporis, Test
Item reference sample and the archiving period.

13.  ARCHIVING
The following will be archived at the test facility for at least 9 years
(3 cycles of GLP) after completion of the study: study plan, all raw
data, draft and final reporis, a representative sample of Test Item
(approximately one gram), etc. Before discarding of any archived
study materials, the Sponsor will be contacted for the disposal.

14. STUDY PLAN DISTRIBUTION
The final study plan (original copies) will be distributed as follows:
Test Facility : One signed study plan in original (Copy No. 1/2)
Sponsor One signed study plan in original (Copy No. 2/2)
Document Control: One controlled copy
Quality Assurance Unit: One controlled copy
Study Personnel: One controlled copy

15. REPORT DISTRIBUTION
The study report will be distributed as follows:

Test Facility : One signed final report in original (Copy No. 1/2) and
an electronic copy in PDF format.
Sponsor . One signed final report in original (Copy No. 2/2)

Study No. CSIR-ITRIGLP/385 Page 1112
Copy No. 112
Study No. CSIR-ITR/GLP/395 ] Page 29/33
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16. AGREEMENT
This study plan for Study No.: CSIR-IITR/GLP/385, “Fish Embryo
Acute Fish embryo Toxicity Test of Draynzyme® has been mutually
agreed:

for TEST FACILITY for STUDY SPONSOR

g

STUDY DIRECTOR

Date: 21(08|2025 Date:
Email Consent received on: 24}o 2| 8000~

3 r\\ui?uy

QUALITY ASSURANCE UNIT
Date: 2(fo2[2025

TEST?;&ICE!L{TL MANAGEMENT
Date: 2403|225
Study No. CSIR-ITR/IGLP/SS Page 12112
Copy No. 172
Study No. CSIR-IITR/GLP/395 Page 30/33

Copy No. 1/2
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ANNEXURE - Il
CERTIFICATE OF ANALYSIS
Gheen Leat ’
a Anal *
Cliant’s Name & Address: Report No: GLEPL/240124/01
M/s. Dhara Bio-tech
Near SarasChokd|, Near Gaushals,
Kunjrav Road, Sarsa,
Ananc 188335, Gujarat.
Contact Person: Mr, Vasantlal Patel Issue Date: 01/02/2024
Lab 1D Code : | GLEPL/240124/WL;
Sample I : | Product Sample | Purpose : | As per Client regs
Date of Sampling ¢ | Submitted by Sample : | Submitted by Client (Dhara
Cllent (Dhara collected/Submitted by Bio-tech)
Bio-tech)
Date of Sample Recelved = | 24/01/2024 Test Parameters : | As per Client requirement
Date of starting Analysis : | 25/01/2024 Quantity/No. of sample | : | 1No. Batch No. 01/01/24
Date of completion Analysis | = | 31/01/2024 Packed/5eal + | Sealed 113/01/24)
ResultTable
b Test Parameters Test Method Unit Results
1 Prajnzyme for Bacterla Count 1S0 16645-3 MPN/100 mL Absent
Mmlrlx rn accordance to G.SR 613IEI—T!|I! pmdm does notmln any Bacteria, thus does not
require 'A isal by genetic Engi
Chemist Authorized
Rekha Dare

Nates: (1) The results portain to tested items only. »
{2) This report shall not be reproduced, except I full, without written approval of the laborstory,
{3) Authenticity of this Report could be validated with office copy at Greenleaf Evirotech Pvt. Ltd,
)P samples will be yed after testing, others after 7 days from the date of issue of the report, uniess
otherwise agreed with the customer or as required by the applicable regulations. fi

CIN: UT4140GI2010PTCOSI78

Greenleaf EnvirotachPyi. Ltd., Nr. RangoliFlats,Radhanpur Road, Mehsana - 384002. Gujarat, India.
Tel : 4919725518574, £-mail: info@glapl.com, Web: wwiw.glenl.com
Branch Office: 304, Kankavatl Compley, Singanpor-Cautway Road, Katargam, Surat- 355004

Study No. CSIR-IITR/GLP/395 Page 31/33
Copy No. 1/2
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ANNEXURE -liI
TEST SYSTEM CHARACTERIZATION CERTIFICATE

BT [enfye aen e arpam aiha)
Lm%%’rﬁ frmforem ofine @@ G2, e eoas
G Bsantr e Institute of Genomics & Integrative Eiology
ICOUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH)
DELHI UNIVERSITY CAMPUS
MALL ROAD, DELHI-110007. INDIA

20 July 2018

To Wheh It May Canéar

This is to certify that the Assam Wild Type strain (ASWT) zebrafish

C embryos (approx. 500 numbers) from the CSIR-Institute of Genomics and
Integrative Biology (CSIR IGIB) were provided to the CSIR-Indian Institute
of Toxicology Research, Lucknow on June 14, 2018.

The embryos should be raised and maintained under controlled
environmental conditions for experimental and breeding purposes. The
ASWT zebrafish should be used for research application only. They should
not be used for commercial purpose unless prior permission is obtained
from CSIR IGIB.

Sincerely,

ot

C Sridhar Sivasubbu, Ph.D.,

= Principal Scientist, CSIR-Institute of Genomics & Integrative Biology,
Associate Professor, Academy of Scientific and Innovative Research,
Sukdev Vihar, Mathura Road,
Delhi -100025,
India.

sridhar@iaib.in
s.sivasubbu@igib.res.in

hetp:/figib.res.in, EMail: ssivasubbu@igib.res.in, stidhar@igib.in 1
Phone: +91-11-27666156-57, 45073677/88/99
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ANNEXURE -V
GLP CERTIFICATE

TG A

National Good Laboratory Practice (GLP) Compliance Monitoring Authority (NGCMA)
Department of Science and Technology
GOVERNMENT OF INDIA

(Certificate of GLP Compliance
This is to certify that

| Toxicity Testing: GLP Test Facility, CSIR-Indian Institute of Toxicology Research
CRK Campus, Gheru, Sarojini Nagar Industrial Area
Lucknow-226008, Uttar Pradesh (India)

is a GLP certified test facility in compliance with the NGCMA’s Document No. GLP-101
“Terms & Conditions of NGCMA for obtaining and maintaining GLP certification by a test
facility” and OECD Principles of GLP.

The test facility conducts the below-mentioned tests/ studies:

Toxicity Studies
Mutagenicity Studies
Environmental Toxicity Studies on Aquatic and Terrestrial
Organisms
E Analytical and Clinical Chemistry Testing

The specific area(s) of expertise, test item(s) and test system(s) are listed in the annexure
. overleaf.

Validity: June 5, 2023 — June 4, 2026 o~

-

(S mand
Certificate No. :GLP/C-213/2023 (Dr. Ekta Kapoor)
Issue Date :07-12-2023 Head, NGCMA

Study No. CSIR-IITR/GLP/395 Page 33/33
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Toxicsy Testing GLF Tes Faolity. CEIR-0TA, Inda

FINAL REPORT

STUDY TITLE

FRESHWATER ALGA GROWTH INHIBITION TEST OF DRAYNZYME

TEST ITEM: DRAYNZYME

STUDY NO.: CEIRITRIGLPII96

STUDY COMPLETED ON:
16/04/2025

EPONSOR
PUNE MUNICIPAL CORPORATION
SHIVAJI NAGAR, PUNE 411005

TEST FACILITY
TOXICITY TESTING: GLP TEST FACILITY
CSIR-INDIAN INSTITUTE OF TOXICOLOGY RESEARCH
CRK CAMPUS, GHERLU, SARDJINI NAGAR INDUSTRIAL AREA
KANPUR ROAD, LUCKNOW-226008
INDIA
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STATEMENT OF CONFIDENTIALITY

The report contains confidential and proprietary information to Pune Municipal

Corporation Shivaji Nagar, Pune 411005. The contents of this report will not be
disclosed fo anyone without an expressed or approval of competent authority of
Pune Municipal Corporation Shivaji Nagar.

STATEMENT OF COMPLIANCE
The study was performed using the OECD Principles of Good Laboratory

Practice for the testing of chemicals as specified by International [C (97)
186/Final] Legislation as a guidance document. This study was conducted in
accordance with the Standard Operating Procedures of Toxicity Testing: GLP
Test Facility, CSIR-Indian Institute of Toxicology Research and the mutually
agreed study plan, which was signed by the Study Director on 05/03/2025, for
which email approval was received from the sponsor on 27/02/2025.

DECLARATION
The Study Director hereby declares that the work was performed under her

supervision and in accordance with the described procedures. it is assured that
the reported results represent the raw data obtained during the experimental
work. No circumstances have been left unreported.

! i)

Study Director ' TestFacilityiManagement
Date: 14 o 4-[rosc— Date: |£, |p, ;’g.ozs"
Deputy Test Faciity Management
Vishaktata Parikshan ; GLP Anuroop Suwang
mmmmmmﬂmﬁmw
Study No: CSIR-IITR/GLP/396 Page 4/39
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Vishakiata Parikshan: GLP Anurcap Suvidha
Toxicity Testing: GLP Tast Facility,: CSIR-ITR, India

QUALITY ASSURANCE STATEMENT
Study No.. CSIR-ITR/GLP/396, "Freshwater Alga Growth Inhibition Test of
Draynzyme® has been inspected in accordance with the OECD Principles of
Good Laboratory Practice for the testing of chemicals as specified by

International [C (87) 186/Final] Legislation.

This study was inspected, and findings reported to the Management and Study
Director on the dates shown below:

INSPECTION REPORTING
DATE e DATE
Initiation Phase o
19/02/2025 Draft Study Plan review 18/02/2025
05/03/2025 | Final Study Plan review 05/03/2025 |
In-Life Phase
06/03/2025 Pre-culture cell count of Limit Test 06/03/2025
10/03/2025 0-hour pre-culture cell count of Limit 10/03/2025 }
| Test and Test Hem Exposure
11/03/2025 24-hour cell count of Limit Test 11/03/2025
12/03/2025 48-hour cell count of Limit Test 12/03/2025
- 13/03/2025 T2-hour cell count of Limit Test 13/03/2025
Reporting Phase
- 03/04/2025 Draft Report Review 04/04/2025
16/04/2025 Final Report Review 16/04/2025

Inspections were performed according to the Standard Operating Procedures of
the Test Facility's Quality Assurance Unit. The report was inspected as per the
approved study plan and pertinent raw data is accurately reflected in the report.

(ld O

Date:.| _1_;{ ¥ JJ 2 Quality Assurance Unit
e ik . Toxicity Testing: GLP Test Facility
CSIR-Indian Institute of Toxicology Research
CRK Campus, Gheru, Sarojini Nagar Industrial
Area Kanpur Road, Lucknow-226008. India

Study No. ESIR-ITRGLPS 398 Page 5/39
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LIST OF COMMONLY USED ABBREVIATIONS AND SYMBOLS

°C Degree Celsius

CoA Certificate of Analysis

CSIR Council of Scientific and Industrial Research
EC:q Effective Concentration

ECsn Average Specific Growth Rate

EyCso Algal Growth Yield

G gram

GLP Good Laboratory Practices

TR Indian Institute of Toxicology Research
LOEC Lowest Observed Effect Concentration
ma/L Milligram/liter

mL Millilitre

NAD No Abnormalities Detected

NOEC No Observed Effect Concentration

OECD Organization for Economic Cooperation and Development
% Percentage

S0 Standard Deviation

Study No. CBIR-ITR/GLP3SE

] Fage 6/33
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1. STUDY DETAILS
Study Title | Freshwater Alga Growth [nhibition Test of
= Craynzyme
Test tem DWE/2005A-1KG ILD Draynzyme
Study Number C8IR-IITR/GLP/396
Sponsor FPune Municipal Corporation Shivaji nagar,

Pune 411005

Test conducted for Pune Municipal
Corporation (In compliance to NGT matter of
OA 323 of 2024)

 Sponsor’s Representative

Mangesh Dighe
Environment Officer
Pune Municipal Corporation

Test Facility Toxicity Testing: GLP Test Facility
CSIR-Indian Institute of Toxicology Research
CRK Campus, Gheru, Sarojini Nagar Industrial
Area Kanpur Road, Lucknow-226008, India

Study Schedule

' 05/03/2025

Study Start Date

Limit Test

Experiment Start Date ! 06/03/2025 — 10/03/2025

Pre-culture »| 10/03/2025

Test Item Exposura 11/03/2025

24 Hour Observation 12/03/2025

48 Hour Observation 13/03/2025

72 Hour Observation

Experiment Completion

Date 13/03/2025

Study Completion Date 16/04/2025

Study MNo. CEIR-IITR/GLP/35E
Copy No. 22
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2. STUDY PERSONNEL

The following personnel participated in the conduct of the study.

Name - Function
Ms Vijaya Shree Study Director
Ms Priya Maurya Study Personnel

Mr Sudhanshu Mishra Study Personnel

Study No. CSIRAITR/GLFY3S8 Page8/38
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3. SUMMARY

DWE/Z005A-1KG ILD Draynzyme was found to be non-toxic at a limit test
concentration of 100 mg/L in previous acute study conducted on daphnia in the
test facility. Hence, Freshwater Alga Growth Inhibition Test of DWE/2005A-1KG
ILD Draynzyme will be carried out as a limit test at 100 maiL concentration of
test item, Prior to the test item exposure, pre-culture was maintained by
inoculating 5x10% cells/ml in a conical flask containing 100 ml of algal growth
medium. The volume of algal growth medium was 100 ml in each control and
treatment flask, Six replicates for both control and test concentrations were
maintained for DWE/2005A-1KG ILD Draynzyme exposure. After the exposure
on day 0, aigal cells were observed microscopically and the cell count
performed at 24, 48 and 72 h using Hemocytometer in all replicates of the
control and treatment groups. Microscopic observation revealed that the cells
were normal, and no abnormal appearance of algal cells was observed on
exposure to the DWE/2005A-1KG ILD Draynzyme.

Average Specific Growth Rate:
The percent inhibition on the average growth rate at the end of 72 h was 0.09%
for 100 mg/L concentration of DWE/2005A-1KG ILD Draynzyme.

From the average specific growth rate recorded, the cancentration that inhibited
50% -growth (E.Csy) of the freshwater green algae, Pseudokirchneriella
subcapitata was found to be greater than 100 mg/L of DWE/2005A-1KG ILD
Draynzyme.

The no observed effect concentration (NOEC) and the lowest observed effect
concentration (LOEC) are not applicable since the study was conducted as a
limit test.

Yield (biomass);
The percent inhibition on the yield at the end of 72 hour was 0.48% for 100
mg/L. cancentration of DWE/2005A-1KG ILD Draynzyme.

From the yield recorded, the concentration that inhibited 50% yield (E,Cso) of
the freshwater green algae, Pseudokirchnenella subcapftata was calculated as
greater than 100 mg/L of DWE/2005A-1KG ILD Draynzyme.

The no observed sffect concentration (NOEC) and the lowest observed effect

concentration (LOEC) are not applicable since the study was conducted as a
limit test. '

Study No, CSIR-ITRIGL P38 1 Page 0/38
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Toxicity Testing: GLP Test Facility, ESIR-ITR, India

4,

OB.JECTIVE

The purpose of the study was to determine the effect of test item,
DWE/2005A-1KG ILD Draynzyme on the exponentially growing culture of
uniceliular green algae, Fseudokirchneriella subcapitata with an
observation period of 72 hours. The effect of the test item on the growth of
the algal culture compared with control was determined and the
concentration which inhibited growth rate by 50% (E:Csp) and the
concentration that inhibited biomass by 50% (E,Csc) were calculated.

5. STUDY COMPLIANCE
¢ The study will be performed in accordance with the following:
s« OECD Principles of Good Laboratory Practice for the testing of

chemicals as specified by International [C (97) 186/Final] Legislation

+ OECD Test Guideline No. 201 — “Freshwater Alga and Cyanobacteria

Growth Inhibition Test", adopted on 23 March 2006.

o The mutually agreed study plan and the Standard Operating Procedures

of the fest facility (CSIR-IITR/ECO/024; Revision 02).

6. AMENDMENT AND DEVIATION
This study has no deviation and amendment.

T
1.4

MATERIALS AND METHODS
Materials

7.1.1 Test ltem Information

As furnished by the Sponsor)

Testltem | : | DWE/2005A-1KG ILD Draynzyme
Common Name | +| Draynzyme
Chemical Name : | Not Frovided
Accession Number : | Not Provided
Batch / Lot Details : | 01/01/24
Date of Manufacture : | January, 2024
Date of Expiry : | January, 2026
Physical Appearance : | Mustard yellow gel encapsulated inside
| polyester sack
| Recommended storage - | Store away from heat
Purity |+ | Not Provided
Solubility - | Slowly dissolve into flowing water over a
1 || long period of time
intended Usage | Treatment of contamination created by
) Taw sewage exposure
Manufactured By | Dhara Biotech, Nr, Gaushala, Sarsa — |
Vasad chokdi, Bhalej Road, Sarsa,
Anand, Gujrat - 388365

Study Mo, CEIR-ITRIGLP398 Page 10/38
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Vishaklata Parikshan: GLP Anurcop Suvidha
Toxicity Testing: GLP Test Facilty, CSIR-HTR. India -

| Supplied By : | Quin Quent Industries Pvt Ltd

| S No. 131/2A Rajyog Colony Warje Pune
| - 411052

7.1.2 ldentity of the Test Item
The Test ltem information Sheet (TIIS), Certificate of Analysis (CoA) and
Material Safety Data Sheet (MSDS) has been provided by the sponsor.
The responsibility for the correct identity and purity of the test item rests
with the sponsor. The authenticity of the test item was not being
conducted at the test facility.

7.1.3 Test System & Test Conditions

| Species || Pseudokirchneriella subcapitata (Unicellular green
' alga)
_Growth Condition :| Exponentially growing cultures
Justification for the | :| Recommended by the regulatory guideline (OECD
selection of species 201) for the toxicity assessment.
Source :{ Algae culture, Ecotoxicology Lab, CRK Campus,
CSIR-Indian Institute of Toxicology Research,
| Lucknow
Test Room Details :| Room No: 47 & 48
Test Method 1| Static Test
Test Vessel :| 250 ml conical flask
Test Volume :1 100 mi
| Algae Ineculation :| Limit Test: 5x10° cells/ml

MNumber of Replicates | ;| Limit Test

) 6 replicates for each test concentration and control.
Light {Lux) Continuous cool white light

| Pre-culture

5730 - 7890 Lux

:| Limit Test

| 5730 -7840 Lux

| Temperature (°C) :| Pre-culture

220-222

;| Limit Test

218-222°

Test Medium :| OECD recommended algal growth medium
pH Range i | Pre-culture

8.31

:| Limit Test

Start of the test (0 h)

Control; 8.24

Treatment: 830

Study No. CSIR-ITRIGLP/396 Page 11/39
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End of the test (72 h)
Control: 8.21 —-8.25
Treatment: 8.27 — 8.33

| TestDuration | :[ 72 hours

7.2
7.21

T.2.2

T.23

7.2.4

Study No. SSIR-ITRIGLR/ 359G

Copy Mo 22 %ﬁ

Methods

Pre-Culture

Inoculum culture in the test medium was prepared prior to start of the
test to allow exponential growth of algae until the exposure initiation.
Pre-culture was maintained under the same conditions as the test
culture. The increase in biomass in the algal culture was measured to
ensure the growth is normal under the culture conditions.

Vehicle

The test jtem is not soluble in distilled water and solvents, then the
required quantity of the test item was added in the OECD medium and
stirred continuously for 24 hours as per the OECD guidance document
23. The aqueous phase of the test solution will be used for algae
exposure.

Dose Formulation

Limit test was performed at 100 mg/L test concentration for the test item.
DWE/2005A-1KG ILD Draynzyme. A stock concentration of 0.1 mg/mL
was prepared by dissolving 100 mg DWE/2005A-1KG |LD Draynzyme in
1000 mL'of OECD algal growth medium. From this, 600 mL was used for
algae exposure in six replicates (100 mL each replicate) of 250 mL
conical flasks. Remaining volume used for pH. Control group consist of
algal growth medium without the test item.

Test Procedure

Equal velume of algal growth medium was maintained in all control and
treatment groups. Required test concentrations were prepared from
stock solution using algal growth medium. On inoculation, control and
treatment flasks were kept in the shaker incubator with light intensity
range between 4440 — 8880 lux under continuous illumination with
shaking speed at 100 rpm. The light intensity was recorded daily once
during the study duration (0 - 72 h). Cell densily was estimated on day 0
(pre-culture used for inoculation) and then at 24, 48 and 72 h. Algal cells
were counted using a hemocytometer under the microscope by taking 10
pl from respective treatment flasks using micropipette.

Page 12138
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B. OBSERVATIONS

Microscopic observations were performed in both control and treatment
flasks once every 24 h to verify any abnormal morphological appearance
of the algae due to the test item exposure in treatment groups during the
entire study duration.

pH values were measured at the beginning in bulk preparation of control
and test concentrations whereas the pH was measured in all replicates
of control and treatment groups at the end of the study. Light intensity
was recorded daily during the conduct of the test.

8.1 Percent inhibiton of growth rate
The percent growth rate inhibition for sach treatment replicate was
calculated using the formula;

Yolr = ye - pr x 100
He
Where,
%Ir is percent inhibition in average specific growth rate
Uc is mean value for average specific growth rate (y) in the control
group
Ut is the average specific growth rate for the treatment replicate,

8.2 Average specific growth rate
Average specific growth rates were recorded in test solutions and the
concentration with specified x% growth rate inhibition (e.g., 50%) was
determined and expressed as E.C, (2.9., E:Csn).

The average specific growth rate for a specific period was calculated on
the basis of the logarithmic increase of biomass during the test period
expressed as per day using the following formula:

Uiy = In X = In X

fi-t

Where,
My is the average specific growth rate from time ito |
X, 13 the biomass at time |
X;is the biomass at time |

8.3 Yield
Yield was calculated as the biomass at the end of the test minus the
starting biomass for each single vessel of control and treatment groups.
For each test concentration and control, the mean value for yield along

Study No. CSIRITRIGLP/288 Page 13/39
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with variance estimates was calculated. The percent inhibition in yield

(%ly) is caiculated using the formula;

%ly = (YY) x 100
Yo

Where,

%ely is percent inhibition of yield

Y. is mean value for yield in the control group

Y1 is mean value for yield in the treatmeant replicate

From the yield recorded in a series of test concentrations, the
concentration that causes a specified x% inhibition of yield (e.g.50%)
was calculated and expressed as E,C, (e.g. E,Cu)

STATISTICAL ANALYSIS

No statistical analysis was carried out for the determination of E.Csg
and E,Cs limit test. Student t-test and Levene's test for equality of
variances was conducted to find any significant difference in growth rate
between control and 100 mg/L DWE/2005A-1KG ILD Draynzyme treated

group.

DATA COMPILATION

Data was surmmarized in a tabular form with the number of cells and
other measurement variables in each test and control vessels at each
observation. Algal cell count, pH and light intensity data, percent
inhibition for average specific growth rate and yield, ECsg, E:Csa; E,Csp,
NOEC, LOEC based on average specific growth rate and yield were
tabulated.

RESULTS OF TEST ITEM

11.1 Cell Count

The algal biomass in each flask was determined daily during the test
pericd at 24, 48 and 72 h after the test item exposure during the limit
test. Algal cell was counted using a haemocytometer and measurements
were made by pipetting small volume (10 pl) of test solution from each
replicate. Individual cell counts at 24, 48 & 72 hour during the limit test
for test item was shown in tabulated form (Tables 1-3).

11.2 Microscopic Observations
Algal cells in the control and treatment replicates were appeared normal
in terms of morphology.

Study Mo, CSIRHITR/GLP/3SE Page 1433
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11.3

11.4

1.5

Study No. GSIR-UTR/GLPr28E

Copy No. 212 d V@#

pH and Light Intensity

pH values were measured at the beginning and end of the test in all
treatment and control groups during the limit test. The values were found
within the range as mentioned in the OECD test guideline (Table 4).
Light intensity was recorded daily during the. iimit test (Tables 5).

Average Specific Growth Rate

During the limit test, the percent inhibition on the average growth rate at
the end of 72 h was 0.09% for 100 mg/L DWE/2005A-1KG ILD
Draynzyme (Table 6).

From the average specific growth rate recorded, the concentration that
inhibited 50% growth (E:Csg) and yield (EyCsy) of the freshwater green
algae, Pseudokirchnenella subcapitata was calculated as greater than
100 ma/L of DWE/2005A-1KG |LD Draynzyme (Table 8). No statistically
significant (p=0.05} difference in the growth rate was noted between the
control and DWE/2005A-1KG ILD Draynzyme treated group.

The no observed effect concentration (NOEC) and the lowest obhserved
effect concentration (LOEC) are not calculated since the study was
conducted as a limit test.

Yield

During the limit test, the percent inhibition on the yield at the end of 72
hour was 0.48%, for 100 mg/L DWE/2005A-1KG ILD Draynzyme {Tal::-Le
7).

From the yield recorded, the concentration that inhibited 50% yield
(E,Csq) of the freshwater green algae, FPseudokirchnerniella subcapitata
was calculated as greater than 100 mg/L of DWER005A-1KG ILD
Draynzyme (Table 8). No statistically significant (p=0.05) difference in
the yield was noted between the control and DWE/2005A-1KG ILD
Draynzyme treated group,

The no observed effect concentration (NOEC) and the lowest observed
effect concentration (LOEC) are not applicable since the study was
conducted as a limit test,
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12. VALIDITY CRITERIA
The study is considered valid as the following criterion was met:

1. The biomass in the control culture increased exponentially by a factor
of 182 (more than 16 as per the guideling) within the 72-hour test
period, This corresponds to a specific growth rate of 1.73/day (Table
g).

2. The mean coefficient of variation for section-by-section specific
growth rates (days 0-1, 1-2 and 2-3, for 72-hour tests) in the control
cultures was 8.46% (not exceeding 35% as per the guideline (Table
10). '

3. The coefficient of variation of average specific growth rates during
the whole test period in replicate control cultures was 0.10% (not
exceeding 7% as per the guideline (Table 11).

13. CONCLUSION
The effective concentration of DWE/2005A-1KG ILD Draynzyme that
inhibits algal growth rate (E.Cso) observed for a period of 72 h in
freshwater green algae. Pseudokirchneriella subcapitafa after
DWE/2005A-1KG ILD Draynzyme exposure was found to be greater
than 100'mg/L.

The effective concentration of DWE/2005A-1KG LD Draynzyme that
inhibits algal yield (E,Csq) observed for a period of 72 h in freshwater
green algae, Pseudokirchneriella subcapitata after DWE/2005A-1KG ILD
Draynzyme exposure was found to be greater than 100 ma/L.

LOEC and NOEC was not calculated since the test was conducted at the
limit test concentration of 100 mgiL.

14. ARCHIVING :
The following have been archived at the test facility for 9 vears after
completion of the study: all raw data, study plan, draft, and final reports.
A representative sample of test ltem has been sent from the Test Item
Control Office to the Archives in the test facility. The sample shall be
stored for a period of 9 years from the date of this final report. Before
discarding of any archived study materials, consent of the Sponsor will
be sought for the disposal.
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15. REPORT DISTRIBUTION
The study report will be distributed as follows:
Test Facility:  One signed final report in ariginal (Copy No. 1/2) and an
electronic copy in the PDF format.
Sponsor  ©  Cne signed final report in original (Copy No. 2/2).
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TABLE 1: CELL COUNT - 24 HOUR
Initial cell count: 5x10° celisiml

Test Conc. Cell Count e ]
{mg/L) & Sum Mean | Average No.
Replicate 81 | 82 | 83 | 54 | 85 (Celis/ml) | of Celis/mi |
R1 2 4 3 | 4 3 16 32000
R2 2 2 4 3 1 12 24000 |
R3 0 4 3 2 3 12 24000
Control | R4 | 3 | 4 | 2 | 1 | 4 | 14 | 28000 26000
RS | 4 2 | 8 | 2 | 1 | 12 | 24000
R6 3 & |21 4 3 | 12 | 24000 |
R1 4 3 1 | 4 2.1 N 22000
R2 2 1 3 3 4 13 26000 |
R3 3 0 | 4 3 2 12 24000
100 | R4 | 2 [ 1 | 2 | 4 [ 1 | 10 [ 20000 21667
RS 3 2 1 0 2 8 16000
RE 4 2 1 3 1 |1 22000
“"NOTE: Conc: Concentration; $1-S5 — Squares in Haemocytometer.
TABLE 2: CELL COUNT - 48 HOUR
Initial cell count: 5x10° cells/m|
Test Conc. Cell Count
(mgfL) & Sum | Mean Average
Replicate 81 | S2 | 83 | 84 | 85 {Cellsiml) No. of
Celis/ml
R1 17| 21 | 5 | 13 | 15 | 81 | 162000
R2 | 14 | 23 | 12 | 15 | 18 | 82 | 164000
- R3 | 43 | 17 | 19 | 15 | 20 | B84 | 168000
Control | R4 | 15 | 17 | 14 | 19 | 18 | 83 | 166000 | 164333
R6 | 14 | 20 [ 17 | 16 | 13 | 80 | 160000
R6 200 | 15 | 19 | 17 | 32 | ‘83 166000
Rt |19 | 11| 14 | 12 | 16 | 72 | 144000
R2 | 19 | 18 | 16 | 15 | 17 | 85 | 170000
100 R3 | 43 | 17 | 16 | 14 | 18 | 77 | 154000 |
R4 | 19 [ 18 | 15 | 11 | 17 | 80 | 160000 | 158000
| R5 | 15 | 11 | 17 | 12 | 20 | 75 | 150000
R6 19 | 13 | 18 | 20 | 15 | 85 | 170000

NOTE: Conc: Conceniration; $1-S5 — Squares in Haemocytometer.
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TABLE 3: CELL COUNT - 72 HOUR
Initial cell count: 5x10° cells/mi

238

Test Conc. Cell Count
(mgil) & : Sum | Mean | Average No.
Replicate $1 | 52 | 83 | s4 | s5 (Cells/ml) | of Celisiml
R1 | 94 | o0 | 88 | 95 | 88 | 455 | 910000
R2 | g7 | 94 | 86 | 92 | 93 | 452 | 904000
R3 | 96 | 90 | o1 [ 80 | 87 | 453 | 906000 |
Control | R4 | g5 | 89 | @2 | 95 | 90 | 452 | 904000 907667
RS | 88 | 98 | 88 | 94 | 85 | 453 | 906000 |
R6 | 93 | 88 | 89 | 98 | 90 | 458 | 916000
~R1 | 92 | o5 | 88 | 92 | 85 | 452 | 904000
R2 93 | 91 | 95 | 89 | B4 | 452 | 904000
R3 a6 | 91 | 87 | 91 | 88 | 453 | 906000
100 | R4 | 92 [ o4 | 88 | 90 | 87 | 451 | soz000 | 903333
R5 | o4 | 88 | 93 | 91 | 86 | 452 | 904000 |
R6 | B8 | 90 | 95 | 96 | 81 | 450 | 900000

NOTE: Conc: Concentration; 51-55 — Squares in Haemocytometer

TABLE 4: pH MEASUREMENT
pH at the start (0 h) of the experiment in control and treatment groups

Group | Concentration (mg/L) l pH Value
G1 Contral ' B.24
G2 100 8.30

pH at the end (72 h) of the experiment in contral and treatment replicates

= Replicates
Group C“"fnﬁ;}l’jﬂ“" R1 | R2 | R2 | R4 | R | Ré | pH Range
G1 Control 821 |825| 823|824 | 821 | B23 | 821-828
G2 | 100 828 | 827 | 830 | 833 | 831 | 829 |827-833

‘Study No: CSIRAITRIGLP/398
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TABLE 5: LIGHT INTENSITY (LUX)

Copy Mo, 2i2

_ Pre-Culture
Hour Cc1 cz c3 c4 Center | Mean
0 | 5760 7070 5740 6960 7810 6668
24 - 5750 7290 5650 6940 7790 | 6684
48 5760 7160 5750 6950 7830 6690
72 5750 | 7280 5750 6930 | 7880 | 6718
96 5730 7250 5760 6890 7890 B704
_ LimitTest
Hour o cz c3 c4 Center | Mean
0 5740 7050 5790 6950 7820 68670
24 5760 7110 5770 6940 7780 6674
48 5750 7140 5790 6960 7810 6680
72 5730 7120 5760 6950 7840 6680
TABLE 6: PERCENT INHIBITION — GROWTH RATE
Group Concentration Inhibition (%)
(mglL)
G1 Contral -
G2 100 0.08
TABLE 7: PERCENT INHIBITION - YIELD
. Group Concentration Inhibition (%)
(mg/L)
G1 Control -
G2 100 0.48
TABLE 8: STATISTICAL ANALYSIS
Average Growth Rate
_ECs =100 ma =
NOEC Not Applicable
LOEC ~ Not Applicable
Study No. CSIRAHITRIGLP/296 Page 20/39
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Yield
E,Cso >100 mgiL
NOEC Not Applicable
LOEC Mot Applicable

TABLE 8: AVERAGE EXPONENTIAL GROWTH RATE/DAY IN CONTROL

Average Exponential Growth Rate/Day

Day 0-1

Day 1-2

Day 2-3

1.64

1.85

1.71

1.73

TABLE 10: PERCENT COEFFICIENT OF VARIATION (CV) FOR SECTION-
BY-SECTION SPECIFIC GROWTH RATE IN CONTROL

Group Replicates % CV
R 6.77
R2 1027
i R3 1115
Control R4 2.50
RS 9.48
5 R6 10.62
' Mean 8.46 i

TABLE 11: PERCENT COEFFICIENT OF VARIATION (CV) FOR AVERAGE
SPECIFIC GROWTH RATE IN CONTROL

Copy No, 212
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Growth Rate |

Group Replicates | 0-24h | 24-48h | 48-72 h Mean
R1 186 | 162 | 1.73 173 |

R2 1.57 1.92 i

. R3 1.57 1.95 1.69 1.73

R4 1.72 1.78 1.69 1.73

Control R5 1.57 1.90 1.73 1.73

R6 157 | 193 | 1.7 1.74

Mean 1.73

SD 0.00

. B % CV 0.10

Study Mo. CSIR-HTR/GLP/206 . Page 21/39
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TABLE 12: Reference study results
Study No.: CSIR-IITR/GLP/276
Test item: Potassium Dichromate

Average Growth Rate
E.Cso I 0.410 ma/L
NOEC 0.003 mg/L
LOEC J 0.008 mag/L

Yield

ECo 0.078 mglL
NOEC 0.003 mg/L
LOEC 0.009 mg/L

Study No. CSIR-IITRIGLP/3S6 Page 22138
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1. STUDY DETAILS
[ Study Tite

| Frestwaier Alga  Growth | Inhibibon  18st ol |
| Braynzyme )

[ Tas! fiam

| DWE0D5A TG ILD Draynzyms

| CEIR-ITRIGLPISS

Stody Number
rSpmﬁm

Sponsors
‘Represeniative

Test Faciity

|| Mangssh Dighe Environment Gificer, Pane-

- | Puns Municipal Gorporalion Shivaj nagar,

‘Pung 411005 |
Tes! conducted foe Fune Municipal Sorporation
{in complianca to MGT mattar of Of 323 of
L )

Municipal Corparation
E Mall indradhanishya@punesonporation. org

| Wishaktalz Parikshan: GLP Anuroop Suvidha

CER-Indban institute of Texicology Fesearch
CFK Campus; Gheru, Samjini Nagar ndusiral
Area Kanpur Rogd, Lucknow-226008, India-

B D

| | MsYEaya Shreg

Evotoxicology Laboraiony

Wishakials Parikshan: GLP Anurosp Stvidha
EEIR-Indian Ingfitute of Toxicology Researct
CRK Campus. Ghens, Sarciini Nagar Ingdustrial
Area Kanpur Rosd, Lusknow 226008, indiz
Contact Datails: +91-522-2476067, +21-
TOERIA5EER

_LE Mail. vijayashreel208@gmai com

Study Personnel ]

M3 Priya Maurya i
Mr Sudbeanshu Mishra |

Shudy Mo, CIRITRIGLE/ARE
Gopy Me. 12
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s
TR

{fatiaktata Ponkehan GILP Anutoop Suvigha

Tooriciry Testing GLP Test Faciily, CSIRTR incia -
I_Slr.ndy Sehedule 1
| Study Starl Date 08032025
Limit Test o
Experiment Start Date | . | 08I04/2025
Pré-culture 1| DBVOSA035 - 1032025
Test item Exposure f: | 1EaR0s
24 Hour Obgervation | @ | TH0G2025
48 Hour Qbservation 3| TRIHEG2E
72 Hour Observation | J30E20Es
[.|
Experimant | 5| HOEES
Compietion Date |
|
| Study Completian | DDM4r2025
Date .

2. QUALITY ASSURANGE )
The Quallty Agsufancs Unit of the Test Faclfy wil Inzpest the
study, the raw data, the draft and firal repods, Findings of ail
Inspeations 'will b repored 10 the Managemen! and lo the Study
Director. The details of phase inspecled, Inspection dates and
Teporting dates will b snbered a8 CA-siatement i the sludy repor,

The Qualily Assurance Unit has reviswed the sludy plan and will
Teceive 3 copy [hareof:

3. STUDY COMPLIANGE
Thesiudy will be parformed in aceardance with the following:

= QECD Princlples of Good Laboratary Practice for the {esting of
chemicals. as specified by Internationgl G (97) 186/Fimal]
Legistation |

* DECO Test Guidsiine MNo. 201 - ‘Frestwater Alga and
gﬂygﬁmbacm;fa Growth Inhibifion Tesl’, adoplad on 23 March

« The mutually agreed study plan and the Standard Operafing
Piocedures of the test faclity (CSIR-UTRIECOIDZ; Revielon
2y, )

Siudy Mo CRR-HTRASLRREE Page G4
Coipy Mo, 112
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Wishaktata Parksfan: GLE Anuropn SUncng:
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4. AMENDMENT PROCEDURES :
This sludy plén may be dmended or Subiected 1o afterafions: In
each case, any amendment to the approved stody plan and the
reasons for sush amendments wil ke documented end realized
anly. after wiitlan ( telephands | E-mall consent from the shidy
Eponsorand review by the Oiality Assurance Unit and Test Facilite
Marsgement. Il innediale action 75 necessary, verbal agreement
from the Spansor will be-cohlimed as soon as possile by shdy
plan amendmeant Minor changes (unplanned] of ihe sludy plan
which da not influznse the proceduras or the culcome of the shidy
may be subject 1 the discretion of the Study Director, but wik be
mentiored o the reporl 2% deviations:

5. SAFETY PRECAUTIONS el ) _ )
Gloves, facemask. and goggles (i requied) will be used N
addition o protective bedy garments and shoes Lo-ansure sdeguata
personal heatth and saisly. (n case of sye dontact, the eye will be
washed theroughty with water and medical treatmient will be sought.
in case of skin contact, it wil be washed with scap and waker wilh
subsequent medical aid,

The putpose of the-sludy Is 1o determine ke effects 'of fest fom,
DWE/200BA-1K5 ILD Draynzyme dn expanentially growing cutturs
of unicetlufar green algae, Pseudokirchnensla subosglsie with'an
ochsecvation pariod of 72 fiours, The affect of test Hem on the
growth of the =igal culture compared wib confral will be
determined,

7. MATERIALS AND METHODS
71 Materials
7.1 Tast tem Information

| : | DWEFOGSA-1KG ILD Draynizyme
| - | Braynzme
|- | Mot Provided-

= '| Mot Provided

AL AL s
|| danuary, 2024 m—
| Januany 2026
" fustand yeliow get eneapsiiaed insids
sack
| Riecommended siorage | . | Store away from heal
[Pusly " [:|NofProvided -
Stpdy Mo, CEIRITRIGLPRS Prga (14
Copy Mo, 42
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) ,r’bgﬁ-‘?\
{ITRY

% —7]

Vialiokinla Barishan) GLR Aryrocs Sy
Tekety Terlmg- GLE Tos: Easbly CSIRAA, lncha

Libsility : | Slowly dissalve mfo flowing waterovera |

i | [long pericdatime
Intendad Uszge 't | Trealment of contamination created by |
| TIW SSWEE expasure

[ Eeag " | Bhara Biotech, Wi, Gaus "Hafat's;afa'a—-"I
Vasad chokdl, Bhalel FRoad. . Sarss,
Anand, Gujrat - J88IE5 |

Supplied By = Chlin Quent Industries Pl Lid i
G-Wo; 13128 Ralyag Colony Wars Pune
- e i

T2 Identity of the Testitam _
The Test Rem information Shest (TIS), Cedlficats of Apalysis
{Co&) and Material Bafety Data Sheet (MSDS) has boen provided
by thie spansar. The responsibility for the cosrert idertity and pursly
of the-fest lam rests with the sponsor, The authenticly of the lest
Hem wasnil being conducied st the test faciiity,

7.4.3 Test System & Test Conditions _
[ Species —*rl—.- Pseudofirchnanells suboapiaia
! i (Unicaliular green alga)

(Growdh Condiiion 11 Exponentially growing cullures.
dustificationn for Hhe escommended by [he  regulatary |
sefection of spenjes guideline, (OECD) for squatic: towleity |
— | |pssessment |
Sotroe i) Algee cullure, Ecotoslcology Lab, GRIG
Campus. CEIR-indlan  Institute  of |
| Toxicofony Research (IITR)
Test Room Delais :! Room No: 47 & 48 -
Tasi Method gbeteTes 0 |
| Tesl Viessai |+ 250 i eonical flask !
{ Test Volume 100 ml |
Murnber of Replicatés +f Limit Test
b replicates for each fest soncentration
| and confral. 5 =
Light 1| ContinuGiss cood white light
L (A440-8860 )
[festiMedum _ _ [-T'OECO Medium .
| Test Medium pH Renge | | B.1 (should nol vary by more than 1.5
Liin gl Units e, 8.1 =86 e
{ Test Duraticn || T-hicurs .
Sty ol SRR TRIGLRME Pega Titd
Cony Ko, T2
e {E
Study No. CSIR-ITRIGLP/396 = Pags29/329
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7.2 Methods

7,23 Pre-cilture _ .
An ipotutum cultire in the test medium will be prepared B8 hours
price io-start of the a5t 1o allow axponential growth of culture. The
pre-cuiftine will be maintainad dndar the same canditions a5 the lest
.lire, The increass in blomass in dhe ocilum culture: Wil be
maasired to ensurg the growth is normal under fhe cllture
conditions ) N

T.2.4 Vahicle
DECD madiur prepared In distiled water will besused to. prepas
the stack aslution for thie study-and the same will be' docimerited In
the-raw data-and report.

T.2.5 Test Procedura
All test solutions will contain the same volume of DECD madium
and initial biomass of test alga, Required test concentrations will be
orepared from stock solution using DECE medium, On [noculation,
control and trastment fasks will bekept in lHe shaker inculkatar wish
light intensity ranges belwesn 4440 - BIED lux undsr sontinuous
[Furniption, '

Thie flasis will ba randomly Tepesdionad dally In the coslng
Incubator and gently:shaken as 100 e daily during the sntine fesl
duation, The light intensity wili be recorded deily onca during the
stady duration (T2=hours), Cell density will be estimated an day 0
(pre-culture usad for inaculation) and then approximately at 24- 48

and 72-hours using haemocytarmeter. i

T.2.6 Testand Control Groups
Six replicabes for each teatment and contrel groups will be
maintained during thie mit last

7.2 Limif Test :
DVWE20054-143 LD Draynryme was found o be non-toxic at g
Hemll test concentration of 100 mgll in previous -acule shidy
conducted on daphnia in the tes) facity. Hencs, freshwaler algae:

growth-mbiition fest will be samed out as a limit test by exposing
Ihe algal cedls fo 100 Mgl concentratian of test tem,

7.8 Dose Formulation )
The stock solution will be prepared in DECD medium [oer 1o e
espnaure fram which the fest groups will be prepared, Shce {he
et dem 5 not soluble T water Bnd sohents, stk solutioh s

Staidy No, CER-0TRGLF88 Pege 4
Capy. Mo, 112
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propared by adding the requited quartity of test lem |n the SECD
medium and stied confinucasly for 34 holes 55 per the OEGD
guidance documsnt 23. The aqueous phase of e test solutian wil
be used for algae exposure, '

The o8l colition will be divided |n six mpicates- 5 100 mbL per
replicate along with i réplicates of confrol agal madia withou® tha
tast fem. '

B CBSERVATIONS
Microscople observabions will be performed 1o verify the nomal
eppearance of inoculims culiure and any abnomal morphoiogical
appesrance of the algas due o the teafitem exposure will be nofed
during the stuty duration, '

pH values will be measured al the beglining in bulk preparstion of
cantrol and el Concertrations whereas the pH content will he
measured in all replicates of control and tréatment aroups: 2t the
ead of the stidy. Light intansity and tempasatune will be recorded
daily during the atudy duration

8 VALIDITY CRITERIA
1. The biomass In the confrol cuftires should have Increased
exponsntially by a facter of at least 16 within the 72-hour fest
perod, Thiscorresponts [o & specific growth rate of 0.82/day.

2. The'mean cosfficient of varation for Section-hy-sestion speciic
arowth rales (dave 0:1.71-2 and 2.3 for TRhour tesfst the
conirelculiores must not excaad 35%.

5. The coefficient of variation -of averdge specific growth rates
during the whale test period n Tepiicate. contrel culfures must
not excead 75, \

10, PERCENT INHIBITON OF GROWTH RATE

The percent growth rate: inhibition for esch tréatment replicais &
caiutated Using the formula:

BIF= i - iy % 100

L
Sl is percent inhibition in average specific growlh e
He it méan valee for avedage speciic growth mta {2 in tha control

giotp .

pris the averages speciic growh rats for the treatment replicats
Study Mo, CEIRGITRIGLRE Fage 514
‘Copy Mo 1/
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A Bl‘d-!:l'_'rlﬂ P:uh.-lhan GLP Arursop Buvidhe
Texicly Tasiing: GLP Test Faciity, OSIR-NTR. nda

1.  AVERAGE SPECIFIC GROWTH RATE
Average specihic growth rates will be raconded |n test-solutions ang
i concentration wilh specified ¥ growdn rate- inhikiton (& Q.
i A% will be determingd and exgiresesd as Erﬂu {e.g. EiCual.

The average spetific” grawth. rale for @ snetific.patiod will be
caicliated basad an the Ioganthmic morease of biomass during the
tesst peniod exprassed as pelday

5= I da

b=t
Wiy T the aerzge specific growth rate fron time i o)
X i the blomass at tme i
Kyis the biomass at fma |

12 YIELD
Yl s aamulmed as the biomass at the ‘end of the test minug the
starting Barmass for each single vessel of controd and freatmenis,
Far sach test c:nmanhahun and conired; the mean vaios-far yialkd
along: wilh varance estmales will be calkulated, The peicent
irhikition in yisld (%ly) s calcuwlated using the formila:

By = (YY) % 100
o

“ly s percaat inhibilion of yiald
i mean value for yisid in the gontrol group
¥ils mean valie for yield in e treatment replicele

From the yield recorded in 3 seres . of lesl mnmmr&h“nn: tha
conceniration that cavse a specified %% inhibition of vield {2 g/50%;
will be calculated and expressed as E,C. (2. EyCw)

13. - STATSTICAL ANALYSIS
Since the study 18 camied out asa fimit fe=t no Btatlsl.‘inai analysis
will be perormed,

14.  DATA COMPILATION
Drastes will bt sumrmmarizesd 10 3 Tabular formy with e nurbe of el
and othar massuremsnt variables in each test and contegl vessais
ol each sbservation. Algal el count. pH ang Tighi intepsity, daia,

Study Mo COIRITRIGERASS Pags 10k
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Wishakrala Paikakan GLP Anyronp Suwdng

Toraigity Testng. GLF Tast Faclity, CSHCITFR ndla
pereent inhibition for average spesiic growth rate and visld will ba
recardad, )

15,  DATA AND FINAL REFORT

Tha

data wil ba summanzed i labular formewith he numbar of

calzard offer measurement varables in each test and controd
vessals al each observalion perlod, The final report will be
prépeted 0 compliance fo the principles of GLP and aornatly
include, bt not dmited tothe fallowing:

-

Fa

A desoriptive titls,

The name:and addrass af the: Spondor and fhe Tast Fagiy
along with the dotails of siudy schedwk.

The names of sl parsonn] invalved in the study,

& compliande ststement signet by the Study Directer that all
applicabis GLP regulations were Tollowed i the condict-of tha
stiidy.

Dueadily Azsurance (0A) statsment; thist States thal the repod
accurataly reflects the raw daty cblaied durng he
perfarmance of the siudy and nduding the dates of QA
achivités: and Ihe ‘dates feported fo eiudy diretior and
managamant. ' '

The Test lem detsils and its code, composition and other
approniiate physical and chemical characteristics, cenificate of
analyss {S0A) el

Complete description of the test system nduding species.
SOUTEE, number. test conditions, photoperiod, and acclimation

Method ‘of preparafion of slock. and test solutions. Catalls of
il concentratlons 2nd repiicates {29, nomber of replicates,
number of et concentrations and gecmelric progression
U=ed) ' '

Biomass for each Nask at each messuring phint and metiar
for measuring biomass,

Growth curves (plot of biomass versis tims)

Shody e EEEITRGLPSD Puge11/14
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16,

1%

# Gakulated responge veriables for each (reatnent replicaie,
with maan values and coefficient ofvarnation for replicstes.

= Tabutation of date, Graphical representation of conceniraton —
effect iefationship-at the end of the test.

= Estiriates of toiciy for regponse varables like ECsy valugs;
MOEC and EOEL, with 98% confidence Hmits (F applicable).

= IF ANCWVE has toan ussd, the Size oF the alffect which can be
detected (2.0, the least signifitant differenca. i applicable)

F Digcussion of the results. ncleding any influence on the’
oulzome of te test resulling from devistions from the OECD
guithaling,

» o description of all study plan-disvdations; iFany.

= - desorption of all circumstances that may have aftacted the
quatity orintegrity of the shudy,

- The sttags Stodtons of 2l rw dats; spadimens repors, test

Item reference sarmple and tha archiving periad.
< GLP cenificate

ARCHIVING

Thee followeing will be-archived at the test Facily for at |east O years
(3 eycles of GLZ) #fter-comphelion ol the stody. sludy plan, all mw
data; diaft and final reporis, & represeniative aampie of Teat lem
taporoximately one gram). etc. Before discarding of any archived
study ralesinls. he-Sponsor wil be contacied for the disposal

STUDY FLAN DISTRIBUTION

Tha fimal study plan (original copies] will ba distibuted as fallows
Test Faclly:  Onesigned study plan in criginal (Copy Ho. 42
Epansar ¢ Onesigriad stedy plan in original (Copy Mo, 212
Doewment Control; Cne coninglled copy

Criafity Sssurance Unit: Dine gontralfsd copy

Study Parsonned; One conirolled copy

Study Mg CEIRAITRIGLPE0E Pagw 32014
Copy b 132

Stiidy No, CSIRIITRNGLP/398

Copy Ne, 22

Page PAGE ‘* MERGEFORMAT 1 of
MUMPAGES %* MERGEFORMAT 9

Page 34/39



254

Vishaklata Parikshan: GLP Anuroop Suvidha
Takicity Testing: GLF Tes! Facility, CSIR-ITR, Indiz

] . G

|I. .I.-I—n-l--_f/.r;.
‘ﬁ"-'.'_—-,;i-é” d
V‘;LE;\;@F Parlkshan: GLP Ao Swacha
T eling: CLP Test Facility, CSIR-ATE, nda
18, 'REPORT DISTRIBLUITION

Tha shudy report will ba distributed as foliows:

Test Facilily : One slgned final report in origing| (Copy Mo 12} and

an alectionic copy in the POF famal,

Sponsor One signail final report in original (Copy No, 212)

Sy Mo, CHRR-ITRIGLRIIE
Cooy Moo
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Tendkaly Tesfing: GLP Teed Feciity, CEIR-0TR, Incia

18, AGREEMENT

This siudy - plan for Study No: CSIRJTTR/GLP/I9S, "Frashwater Alga
Growth nhibition Test of Draynzyma” hias been mutually agrasd:

for TEST FACILITY for STUDY SPONSOR
. -
STUDY DIRECTOR SPONEOR

REPRESENTATIVE

Lrate: 0\5-1&311&:_5’ Daten

Emall Gonaent Recaived on: 2413 boss

QUALITY ASSURANCE UNIT
Dabe: MJ&&J TR

S ) )
._,_,-f._—"'f-_
TEST FACILITY MANAGEMEMT

Dae; 057 5.7 2oni™

Fidy Mo CSIRITRIGLEEZEG . Page 1414
Cgtiy b, 172
Study No. CSIR-ITR/GLP39E 4 Page 36/28
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" ANNEXURE - li
CERTIFICATE OF ANALYSIS
Test Heport
Water Sarmils Anadysis REpart
CIIENES Mirm & Asdress: [ Faors o GLERI/ZB0TE8T |
/3, Trhara Bintech
P Saradined] Hear Gaushala,
Riegre oag, Sarsa,
Enaed 333365, Gujarst
MHP’HH;!':W.@HWMEIM'I s Datp: DLA0F/I004
L=b 1D Cotde T
Sarpie Dusscripition - | ProsiT Smele | Forposa 1| Az per il recirement
_ | Dol Samgling Fau by | Seple + | Submitied by Clies (hara
5 Chent{OFarz. | colected/Submited by | | Bio-tech)
Duate of Sample Recoived 1 2070 T0 Tew Pardnctars | - T Az per Chent requirerent
Crate o sterting Analysis - | Bl I of samphe | | THo. Batch g, 030129
of campletion Analyss | - | 51001204 M| T seled 13
7 Besult Table
7 Teut Prrarsaters Tast Method uni et
1% | Draynzyane for Bacterta Count 153 165483 RAPN/IOE mL Ab=ent

Remark: 7 dccordance to 6 5.7 633]E-This pheduct does not comtain any Bacira, This doos not
regiing ‘Agiraizal by genetic Enginsaring fgs | Comenettaa).

3 mﬁfﬁ-’
Chamict Authoried Signatary
i Rekha Dare

izhies: (LT hie qesult= perain o 1eshed iees ank.
(2T et shall not be reprediomd, cooem in Full, withowt witien approwalof the Seeiatery;
{31 Muhienticing of this Repar, covid be validated with effics o5y =1 Greealeaf Svirorech F, Lid,
{4} Panishabio mples wifl o0 destroyed after testing, cthers after 7 days Tor T dat of baue of thesigar, ankss
itrerati agnend vk the CUSOmEr o € rakmined by the appiicable regUistions.

1N UTALADCRN0PTCSSTSS

Breaslenf EmdrotechPyl. Lid,, Ne. Rangosslats Rodhanpor Ross, Mehisng - 39002, Gulorat, indla.
Ted 1490572551 9078, Bl inlelenh voen, Wesh: wany ogiogm
Branch Oflce 304, Kankava) Comples, Singeepar-Cotmway Foad, Kitargan, Sural-395004

Study Mo, CSIR-NTR/GLF/3%8 Page 37139
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ANNEXURE - Il
TEST SYSTEM CHARACTERIZATION CERTIFICATE

ATCC _ CERTIFICATE OF ANALYSIS
ATCE® Mumbar aabgzm
Lot Numbes: 7051830
Crgatsem: Prsidoiirohneniafs subcapiista
I'_‘-bnidrllnl_m;_ 232 10 coltafnl, [uiats etrtain 25 mL]
) Tested an 16N Y022
Produes Farmai: Famnknh;wﬂndmmqmpmw
Expication Data: Mot applicable

e Conditiona: = B0°C ar eeldar for drozen cuttunes; Note: D2 nat Store frozan izl in freszors with 2

frost cyele, as this will exposs the vials mhummm..mrnm
mﬁﬂﬂmkmqm}hmumﬁmrmmwm

”Lﬁ-‘#:‘;r:ﬂgﬁﬁi =h : sEniiiy

Mmﬂqiibntmmmwnhgm}inmmmmm'hwﬂl Pirsx
alerial snd mouh di o

e 4 : ,..hlhn_ : o e Berm's Fredudd infoimatcn

[T Syl skl exsrived

| oo ([ " by gt mdcrepeony 1o eerbes bl ewd momhelogy sonBrten o | By ‘
I o .

Purity _hﬂml:mmm_udmmwws—umm Fuain

Amanic sulu e dor
mul"nm ] s furigal uslng & vanely. of hon-
_%:I wnmmmmmmhmmmzw
o Salisbury b L )
Dualy Aszurince Epesialiet. Grallly Assurancs
ATEE Faraby rapresents sad warmarts (el the ki providnd cnder Ssr oarisyin & and hes hean subjnctad
mmﬁnmmmmmmﬁrhm'hﬁwxwﬁmwagmm
mlmmmuwnﬁuﬂ!mhmw + kil Tty o on

MWHkWhMmﬂhmmmw._tbﬁw%m:nhm. o oy

Slagnesiny. Ancenanae Eiosatoty Luvel (352 practices :
o e m”"‘m Ehcedd abvins be Lt it Bl enenn Refur i e Procu Infus=atan
ATIEC aradiudis may ok be fesekd, modTiad for nesals, utod 1 gk vl i
FIhIE W ot e wribers remienl b 700, t " e 3
?EQ‘IJ'A.‘RR: mh&mw%m“umhhkmnﬁnmm.

BTLT BOCBAR-H 5T oy

A8 Univairainy Bondevas Tod-a8
amazan, WA BRG2200 LEA E..:E‘wméfﬂ
wormaine o o eapnct oy bicel cisinbuloe
-Page1ofi-
T [oa 43 S g Tangtate vz b Aerrpem Phoae Seir B0
Fage 38/38
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ANNEXURE - IV
GLP CERTIFICATE

Gl
rirgits) rals

Hational Goed Laboratory Practice {GLP) Compliance Monitoring Autharity (NGCMA)
Department of Science and Technology
GOVERNMENT OF INDIA

{ertificate of GLP Compliance

This Is to certify that

Toxicity Testing: GLP Test Facility, CSIR-Indian Institute of Toxicology Research
CRK Campus, Gheru, Sarojini Nagar industrial Area :
Lucknow-226008, Uttar Pradesh {india)
i5 & GLP certified test faciliity in compliance with the NGCMA'S Document No. GLP-101
“Terms & Conditions of NGCIMA for obtaining and maintaining GLF certification by a test

facility™ and OECD Prindples of GLP,

The test facility conducts the below-mentioned tésty) studiss:

Toxicity Studies

Mutagenicity Studies

Environmental Toxicity Studies on Aguatic and Terrestrial
Organisms

Analytical and Clinical Chemistry Testing

T?!E;:'PBEH& areals)of expertise; test item (=) arid test systernis)are listed in the annexuirs
overieaf. .

Certificate No. -GLP/C-213/2023 /757Gl & (Dr. Ekta Kapaor)
Issue Date :07-12-2023 i Head, NGCMA

Study Mo, CSIRITRIGLP/3SE Fage 35/39

Copy No. 2(2

Page PAGE ‘* MERGEFORMAT 1 of
NUMPAGES \* MERGEFORMAT 9



259

Study on Daphinia sp. Acute immobilization test:

VishakTaia Parikshan: GLP Anurcop Suvidha
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FINAL REPORT
STUDY TITLE

DAPHNIA SP. ACUTE IMMOBILIZATION TEST OF DRAYNZYME
TESTITEM: DRAYNZYME

STUDY NO.: CSIR-IITR/GLP/398

STUDY COMPLETED ON:
25/02/2025

SPONSOR

PUNE MUNICIPAL CORPORATION
SHIVAJI NAGAR, PUNE 411005

TEST FACILITY

VISHAKTATA PARIKSHAN: GLP ANUROOP SUVIDHA
CSIR-INDIAN INSTITUTE OF TOXICOLOGY RESEARCH
CRK CAMPUS, GHERU, SAROJIN| NAGAR INDUSTRIAL AREA
KANPUR ROAD, LUCKNOW-226008
UTTAR PRADESH, INDIA

Study No. CSIR-IITR/GLP/398

Page 1/34
Copy No. 2/2

Page PAGE ‘* MERGEFORMAT 1 of
MUMPAGES %* MERGEFORMAT 9



260

P Sl
b e ~ZE,
.é/ % \:"'\\

Vishaktata Parikshan: GLP Anuroop Suvidha
Toxicity Testing: GLP Test Facility, CSIR-IITR, India

TABLE OF CONTENTS
STATEMENT OF CONFIDENTIALITY .o sl 4
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7.2.1 Collection of less than 24-hour old Daphnids .............cccoeuiveennne 12
VARZ  MOBICIE, covissvms miosmamsmmvumnannismssaissons s s s i AT SRR F s 12
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STATEMENT OF CONFIDENTIALITY

The report contains confidential and proprietary information to Pune Municipal
Carporation Shivaji Nagar, Pune 411005.The contents of this report will not be
disclosed to anyone without an expressed or approval of competent authority of
Pune Municipal Corporation Shivaji Nagar.

STATEMENT OF GLP COMPLIANCE

This study was performed in compliance with the OECD Principles of Good
Laboratory Practice for the testing of chemicals as specified by International [C
(97) 186/Final] Legislation. This study was conducted in accordance with the
Standard Operating Procedures of Vishaktata Parikshan: GLP Anuroop
Suvidha, CSIR-Indian Institute of Toxicology Research and the mutually agreed
study plan which was signed by the Study Director on 05/02/2025 for which
email approval was received from the sponsor on 04/02/2025.

DEGLARATION

The Study Director hereby declares that the work was performed under her
supervision and in accordance with the described procedures. It is assured that
the reported results represent the raw data obtained during the experimental
work. No circumstances have been left unreported.

T Asss’)

Study Director Test Facility Management
Date: 2,;'9 2}n02.C Date: 15"( pg_‘ bty
Deputy Test Facility Management

Vishaktata Parikshan : GLP Anuroop Suvidna )
Torcty Testing: GLP Compliznt Facty CSRAITR Leghere: 1%

Study No. CSIR-IITR/GLP/3S8 Page 4/34
Copy No. 2/2

Page PAGE ‘* MERGEFORMAT 1 of
MUMPAGES %* MERGEFORMAT 9



263

Vishaktata Parikshan; GLP Anuroop Suvidha
Toxicity Testing; GLP Test Facility, CSIR-IITR, India
QUALITY ASSURANCE STATEMENT

Study No.: CSIR-IITR/GLP/398. “Daphnia sp. Acute Immobilization Test of
Draynzyme” has been inspected in accordance with the OECD Principles of
Good Laboratory Practice for the testing of chemicals as specified by
International [C (97) 186/Final] Legislation.

This study was inspected and findings reported to the Management and Study
Director on the dates shown below:

| INSPECTION | REPORTING
DATE EHASE DATE
,' Initiation Phase
| 01/01/2025 | Draft Study Plan review 01/01/2025
06/02/2025 Final Study Plan review ____06/02/2025
In-Life Phase
07/02/2025 | Exposure of daphnids during range finding 07/02/2025
study
08/02/2025 | 24-hour observation ' 08/02/2025
| 11/02/2025 | Exposure of daphnids during limit test - _11/02/2025
12/02/2025 | 24hour observation of daphnids 12/02/2025
13/02/2025 | 48 hour observation 13/02/2025
Reporting Phase
19/02/2025 Draft Report Review 19/02/2025
25/02/2025 Final Report Review 25/02/2025

Inspections were performed according to the Standard Operating Procedures of
the Test Facility's Quality Assurance Unit. The report was inspected as per the
approved study plan and pertinent raw data is accurately reflected in the report.

R
Date: 25 [02 /2025 ( AP > )
Quality Assurance Unit
Vishaktata Parikshan: GLP Anuroop Suvidha
CSIR-Indian Institute of Toxicology Research
CRK Campus, Gheru, Sarojini Nagar Industrial
Area Kanpur Road, Lucknow-226008, India.
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LIST OF COMMONLY USED ABBREVIATIONS AND SYMBOLS

CSIR Council of Scientific and Industrial Research

CoA Certificate of Analysis

°C Degree Celsius

GLP Good Laboratory Practices

h Hour

TR Indian Institute of Toxicology Research

| Litre

mg Milligram

mL Millilitre

QECD Organization for Economic Cooperation and Development
THS Test ltem Information Sheet
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. STUDY DETAILS

Study Title Daphnia sp. Acute Immobilization Test m
- Dryanzyme B

Test Item DWE/2005A-1KG ILD Draynzyme

Study Number CSIR-IITR/GLP/398

Sponsor Pune Municipal Corporation Shivaji nagar,

Pune 411005

Test conducted for Pune Municipal Corporation
(In compliance to NGT matter of OA 323 of
2024)

Sponsor’'s Representative

Mangesh Dighe Environment Officer. Pune
Municipal Corporation
E Mail: indradhanushya@pu necorporation.arg

Test Facility Vishaktata Parikshan: GLP Anuroop Suvidha
CSIR-Indian Institute of Toxicology Research
CRK Campus, Gheru, Sarojini Nagar Industrial
Area, Kanpur Road, Lucknow-226008, India

Study Schedule

Study Start Date 05/02/2025

Range Finding Study

Experiment Start Date 07/02/2025

Test Item Exposure 07/02/2025

24-hour Observation 08/02/2025

48-hour Observation 09/02/2025

Experimental Completion

Date 09/02/2025

Main Study/Limit Test

Experiment Start Date 11/02/2025

Test ltem Exposure 11/02/2025

| 24-hour Observation 12/02/2025

48-hour Observation 13/02/2025

Experimental Completion

Date 13/02/2025

| Study Completion Date 25/02/2025
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2. STUDY PERSONNEL

The following personnel participated in the conduct of the study.

Name Function
Ms Priya Maurya Study Director
Ms Vijaya Shree Study Personnel
Mr Sudhanshu Mishra Study Personnel
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3. SUMMARY

Acute immobilization study in Daphnia magna was conducted in accordance
with OECD guideline 202 for the test item Dryanzyme. Less than 24-hour old
daphnids (neonates) were collected from the brooders for test item exposure.
Daphnids were observed for immobilization at 24 and 48-hour after the test

item exposure.

A range finding experiment was conducted with test concentrations of 0.01, 0.1,
1, 10 and 100 mg/L of Dryanzyme. Stock concentration of 0.1 mg/mL
Dryanzyme was prepared by dissolving 100 mg in 1000 mL of M4 media. The
contents were stirrer for 24 hour using magnetic stirrer to get the aqueous
filtrate as per the OECD guidance document 23. A volume of 100 mL test
solution for each group was prepared by diluting 10 pL, 100 pL, 1 mL, 10 mL
and 100 mL of Dryanzyme stock solution in 99.99 mL, 99.9 mL, 99 mL and 90
mL of M4 media for 0.01, 0.1, 1.0, 10.0 and 100 mg/L of Dryanzyme
concentrations respectively. Control group consists of M4 media without
Dryanzyme. Two replicates with 50 mL of test medium were maintained for
treatment and control groups with 5 daphnids per replicate. After the exposure
on day 0, daphnids were observed for immobility and toxicity signs at 24 and
48-hour.

No immobilization was observed in control and daphnids exposed to 0.01,
0.1,1, 10 and 100 mg/L of Dryanzyme concentrations at 24 and 48-hour post-
exposure. Thus, the percent immobilization at the end of 48 hour was recorded
to be 0% immobility in control and all test concentrations of Dryanzyme. pH,
temperature, hardness, and dissolved oxygen were found to be within the
range during the study duration.

Based on the results of range finding study, limit test was carried out at a
concentration of 100 mg/L of Dryanzyme. Stock concentration of 0.1 mg/mL
Dryanzyme was prepared by dissolving 100 mg in 1000 mL of M4 media. The
contents were stirrer for 24 hour using magnetic stirrer to get the aqueous
filtrate as per the OECD guidance document 23. Four replicates with 50 mL of
test medium were maintained for treatment and control groups with 5 daphnids
per replicate.

No immobilization was observed in control and daphnids exposed to 100 mg/L
Dryanzyme concentration throughout the study duration. Thus, the cumulative
immobility at the end of 48-hour duration was found to be 0% in control and 0%
immobility at 100 mg/L Dryanzyme concentration. pH, temperature, hardness,
and dissolved oxygen were found to be within the range during the study
duration.
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Based on the test results, the ECsy of the test item, Dryanzyme for Daphnia
magna observed for a period of 48-hour was found to be greater than 100
mg/L.

4. OBJECTIVE
The purpose of this study was to assess the acute toxicity of Dryanzyme to
young daphnids aged less than 24 h.

5. STUDY COMPLIANCE

The study was performed in accordance with the following:

1. OECD Principles of Good Laboratory Practice for the testing of chemicals as
specified by International [C (87) 186/Final] Legislation.

2. OECD Test Guideline No. 202-Daphnia Sp. Acute Immobilization Test.

3. The mutually agreed study plan and the Standard Operating Procedures of
the test facility (CSIR-IITR/ECO/018, Revision 3)

6. STUDY AMENDMENT AND DEVIATION
This study has no amendment and no deviation.

7. MATERIALS AND METHODS

| Materials
7.1.1 Testltem Information
(As furnished by the Sponsor)

Test Iltem . | DWE/2005A-1KG ILD Draynzyme

Common Name . | Draynzyme

Chemical Name . | Not Provided

Accession Number : | Not Provided

Batch / Lot Details | 01/01/24

Date of Manufacture |« | January, 2024

Date of Expiry . | January, 2026

Physical Appearance : | Mustard yellow gel encapsulated inside
polyester sack

Recommended storage | : | Store away from heat

Purity . | Not Provided

Solubility . | Slowly dissolve into flowing water over a
long period of time

Intended Usage . | Treatment of contamination created by
raw sewage exposure ,

Manufactured By | Dhara Biotech, Nr, Gaushala, Sarsa - '
Vasad chokdi, Bhalej Road, Sarsa,
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| Anand, Gujrat - 388365

Supplied By

: | Quin Quent Industries Pvt Ltd
S No. 131/2A Rajyog Colony Warje Pune
- 411052

7.1.2 ldentity of the Test Item

The Test Item information Sheet (TIIS) has been provided by the sponsor.
Certificate of Analysis (CoA) and Material Safety Data Sheet (MSDS) has

not been provided by the spons

or. The responsibility for the correct

identity and purity of the test item rests with the sponsor. The authenticity
of the test item was not being conducted at the test facility.

7.1.3 Test System & Test Conditions

_Species :| Daphnia magna
Age .| Less than 24-hour old neonates
Source :| Daphnia culture, Ecotoxicology Lab,

CRK Campus, CSIR-Indian Institute of
Toxicology Research (IITR).

Justification for the selection
of species

:| Recommended

by the
guideline (OECD 202)
toxicity assessment

regulatory
for aquatic

Test Room Details :| Room No:46

Test Method ;| Static |
Test Vessel :| 100 glass beakers

Volume of Test Solution ;| 80

No. of Replicates

‘| Range Finding Study: 2 replicates.

Limit Test: 4 replicates

Number of Daphnids /|:|5 daphnids / replicate
replicate |
| Light :| 16-hour light and 8-hour darkness

Culture Medium

| M4 Media

Temperature (°C)

:| Range Finding Study

Control: 19.2 — 20.3°C
Treatment: 19.2 — 20.3°C
Limit Test

Control: 19.4 — 20.2°C
Treatment: 19.4 — 20.3°C

pH :| Range Finding Study
Control: 7.57- 7.93
Treatment: 7.61 — 8.07
| Limit Test
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Control; 7.62 — 7.98
Treatment: 7.92 — 8.09

Dissolved Oxygen (DO) :| Range Finding Study
Control: 6.21 — 6.81 mg/L
Treatment: 6.18 — 6.82 mg/L
Limit Test

Control: 6.25 — 6.89 mg/L
Treatment: 6.24 — 6.94 mg/L

Hardness (M4 Medium) :| Range Finding Study
161 mg/L
Limit Test
154 mg/L
Test Duration 1| 48-hour
7.2  Methods

7.2.1 Collection of less than 24-hour old Daphnids

Sufficient numbers of less than 24-hour old daphnids (neonates) were collected
from the individual brooders of more than first brood progeny for test item
exposure.,

7.2.2 Vehicle .
Since the test item was soluble in water, M4 media was used to prepare the
intended test concentrations for daphnids exposure.

7.2.3 Dose Formulation

A range finding experiment was conducted with test concentrations of 0.01, 0.1,
1, 10 and 100 mg/L of Dryanzyme. Stock concentration of 0.1 mg/mL
Dryanzyme was prepared by dissolving 100 mg in 1000 mL of M4 media. The
contents were stirrer for 24 hour using magnetic stirrer to get the agueous
filtrate as per the OECD guidance document 23. A volume of 100 mL test
solution for each group was prepared by diluting 10 pL, 100 uL, 1 mL, 10 mL
and 100 mL of Dryanzyme stock solution in 89.99 mL, 99.9 mL, 99 mL and 90
mL of M4 media for 0.01, 0.1, 1.0, 10.0 and 100 mg/L of Dryanzyme
concentrations respectively. Control group consists of M4 media without
Dryanzyme.

Based on the results of range finding study, limit test was carried out at a
concentration of 100 mg/L of Dryanzyme. Stock concentration of 0.1 mg/mL
Dryanzyme was prepared by dissolving 100 mg in 1000 mL of M4 media. The
contents were stirrer for 24 hour using magnetic stirrer to get the agueous
filtrate as per the OECD guidance document 23. Four replicates with 50 mL of
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test medium were maintained for treatment and control groups with 5§ daphnids
per replicate.

7.2.4 Treatment

Test vessels were filled with 50 mL of the test solution at different
concentrations. Less than 24 hour old daphnids were then released into the
respective test vessels. In range finding experiment, 60 daphnids were divided
into six groups of 5 daphnids each, one group in each test replicate. Control
group daphnids were exposed to 50 mL of M4 medium without the test item.
During limit test, 40 daphnids were divided into two groups of 5 daphnids each,
one group in each test replicate. Control group daphnids were exposed to 50
mL of M4 medium without the test item.

7.2.5 Physico-chemical Parameters

The test medium was analyzed for pH, temperature and dissolved oxygen at
the beginning and end of the study in all the test groups, during range finding
and Limit test. Hardness was analyzed once at the start of the experiment in
control group during range finding and limit test.

8. OBSERVATIONS
Each test vessel was checked for immobilized daphnids and any abnormal
behavior at 24 and 48 hours after exposure to Dryanzyme. Daphnids that were
not able to swim within 15 seconds after gentle agitation of the test vessel were
considered to be immobilized (even if they can still move their antennae).

8. RESULTS
9.1  Physico-chemical Parameters
pH, temperature, and dissolved oxygen were measured at the beginning and
end of the study. Hardness was determined once at the start of the test. All
these parameters were found to be within the range during the range finding
study and limit test (Table 1 and Table 3).

9.2  Immobilization

During the range finding experiment, no immabilization was observed in control
and daphnids exposed to 0.01, 0.1, 1.0, 10.0 and 100 mg/L of Dryanzyme
concentrations at the end of 24-hour and 48-hour of post-exposure. Thus, the
percent immobilization at the end of 48 hour was recorded to be 0% immobility
in contral, 0.01, 0.1, 1.0, 10.0 and 100 mg/L of Dryanzyme (Table 2).

During the Limit test, no immobilization was observed in control and daphnids
exposed to 100 mg/L Dryanzyme concentrations at the end of 24 and 48-hour.
Thus, the cumulative immobility at the end of 48-hour duration was found to be
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0% in control, and 0% immobility was found to be 100 mg/L Dryanzyme
concentrations (Table 4).

10. VALIDITY CRITERIA
The study is valid since the following criterion was met:

1. In control, no immobilization was observed throughout the experiment
period.
2. The dissolved oxygen concentration at the end of the test was 2 3 mg/L

in control and test replicate vessels.

11. STATISTICAL ANALYSIS
No statistical analysis was carried out as the main study was concluded with
limit test.

12. DATA COMPILATION
Data are summarized in tabular form for each treatment and control groups.
The number of daphnids used and immobilization at each observation are
reported along with the record of physico-chemical parameters.

13. CONCLUSION
Based on the test results, the ECsy of the test item, Dryanzyme for Daphnia
magna observed for a period of 48-hour was found to be greater than 100
mg/L.

14. ARCHIVING
The following has been archived at the test facility for 9 years after completion
of the study: study plan, all raw data, draft, and final reports. A representative
sample of test ltem has been sent from the Test Item Control Office to the
Archives in the test facility. The sample shall be stored for a period of 9 years
from the date of this final report. Sponsor's approval would be sought before
discarding of any archived study materials.

15. REPORT DISTRIBUTION
The study report will be distributed as follows:

Test Facility : One signed final report in original (Copy No.1/2) and an
electronic copy in the PDF format.

Sponsor : One signed final report in original (Copy No. 2/2).
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TABLE 1: PHYSICO-CHEMICAL PARAMETERS— RANGE FINDING STUDY

| Concentration(mg/L) Control 0.01 | 0.1
Oh 48 h 0h 48 h Oh 48 h
pH 7.58 7.93 7.62 7.95 7.89 797
Temperature (°C) 192 | 202 19.3 20.2 193 20.1
Dissolved Oxygen (mgiL) 6.80 6.22 6.78 6.20 6.79 6.20
Hardness™ (mg/L) 161 - - - - -
1 10 100
Concentration (mg/L) Oh 48 h Oh 48 h Oh 48 h
pH 7.91 7.98 7.96 8.02 7.96 8.07
Temperature (°C) 19.4 20.3 19.3 20.2 19.3 20.1
- Dissolved Oxygen (mg/L) 6.80 6.22 6.78 6.19 6.82 6.22
Note:” - Analysed at the start of the experiment; h — hour
TABLE 2: IMMOBILIZATION DATA — RANGE FINDING STUDY
Conc. No. of 24 h 48 h
(mg/L) | Daphnids/ Percent | Percent Cumulative
Replicate | Replicates | Inmobility | Replicates Immobility Percent
7 2 1 ) Immobility
Control 5 0 0 0 0 0 0 0
0.01 5 0 0 0 0 0 0 0
0.1 S 0 0 0 0 0 0 0
1 i) 0 0 0 0 0 0 0
10 5 0 0 0 0 0 0 0
100 5 0 0 0 0 0 0 0
Note: Conc.: Concentration; h - hour
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TABLE 3: PHYSICO-CHEMICAL PARAMETERS-LIMIT TEST

: ; Control 100
C trat /L — -1 |
oncentration(mg/L) 5 a8 oh 5
pH 763 7.98 7.93 8.08
Temperature (°C) 19:56 20.2 19.5 20.2
Dissolved Oxygen (mg/L) 6.89 6.27 6.93 6.25 |
Hardness* (mg/L) 154 - . = ]
Note:*- Analysed at the start of the experiment; h — hour
TABLE 4: IMMOBILIZATION DATA - LIMIT TEST
24 h 48 h
Conc. NG, c:f Replicates Replicates Ramulsthe
Daphnids : Percent
(mg/L) | Percent Percent Immobilit
: 1|23 4| Immobility | 1 |2 | 3 4 |Immobility y
Replicate .
Control 5 0 /0|0 O 0 0/0|/0|0 0 0
100 5 0(0|0 O 0 0/0/0|0 0 0
Note: Conc.: Concentration; h — hour
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ANNEXURE -1

RESULTS OF REFERENCE STUDY
Study No.: CSIR/NITR/IGLP/382

SUMMARY
Acute immobilization study in Daphnia magna was conducted in accordance
with OECD guideline 202 for the test item potassium dichromate. Less than
24-hour old daphnids (neonates) were collected from the brooders of
individual culture for test item exposure. Daphnids were observed for
immabilization at 24 and 48 h after the test item exposure.

A preliminary range finding experiment was conducted and the
concentrations selected were 0.001, 0.01, 0.1, 1, and 5mg/L respectively.
Stock concentration of 0.04 mg/mL potassium dichromate was prepared by
dissolving 10 mg in 250 mL of M4 media. A volume of 100 mL of test solution
for each group was prepared by diluting 2.5 uL, 25 ulL, 250 uL, 2.5 mL, and
12.5 mL of stock solution in 99.998, 99.98, 99.75, 97.5, and 87.5 mL of M4
media for 0.001, 0.01, 0.1, 1, and 5 mg/L concentrations respectively.
Control group consists of M4 media without potassium dichromate. Two
replicates with 50 mL of test medium were maintained for each treatment
and control groups with 5 daphnids per replicate. After the exposure on day
0, daphnids were observed for immobility and toxicity signs at 24 and 48 h.

Physico-chemical parameters like pH. Dissolved oxygen, hardness and
temperature were measured at the start and end of study and observed
within the range as per the OECD guideline 202. No immobilization was
cbserved in control, 0.001, 0.01, 0.1 mg/L treatment groups whereas
daphnids exposed to 1 and 5 mg/L resulted in 70% and 100%immobility at
24-hour observation. Similar trend was noticed at 48 h cbservation except an
additional immobilization of 20% was observed in 1 mg/L treatment group.
Thus, the cumulative percent immobility at the end of 48 hour was recorded
to be 0%in control, 0.001, 0.01, 0.1 mg/L treatment groups followed by 90%
and 100% immobility in 1 and 5 mg/L treatment groups respectively.

Based on the results of range finding study, main study was conducted at
0.10, 0.15, 0.28, 0.34, 0.51, 0.76, 1.14 and 1.71 mg/L test concentrations
with a Separation factor of 1.5.Stock concentration of 0.04 mg/mL potassium
dichromate was prepared by dissolving 10 mg in 250 mL of M4 media. A
volume of 200 mL of test solution for each group was prepared by diluting
600 pL, 900 pL, 1.38 mL, 2.04 mL, 3.06 mL, 4.56 mL, 6.84 mL, and 10.26
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mL of test item in 239.4, 239.1, 238.62, 237.96, 236.94, 235.44, 233.16 and
22974 mL of M4 media for 0.10, 0.15, 0.23, 0.34, 0.51, 0.76, 1.14 and 1.71
mg/L test concentrations respectively. Control group consists of M4 media
without potassium dichromate. Four replicates with 50 mL of test medium
were maintained for each treatment and control groups with 5 daphnids per
replicate. After the exposure on day 0, daphnids were observed for
immobility and toxicity signs at 24 and 48 h.

Physico-chemical parameters like pH, dissolved oxygen, hardness, and
temperature were measured at the start and end of study and observed
within the range as per the OECD guideline 202. No immabilization was
observed in control, 0.10, 0.15, 0.23, 0.34, and 0.51 mg/L treatment groups
whereas daphnids exposed to 0.76, 1.14, and 1.71 mg/L resulted in 5%,
30%, and 100% immobility at 24-hour observation. Similar trend was noticed
at 48 h observation except an additional immobilization of 35% and 70% was
observed in 0.76 and 1.14 mg/L treatment groups. Thus, the cumulative
percent immobility at the end of 48 hour was recorded to be 0%in control,
0.10, 0.15, 0.23, 0.34, and 0.51 mg/L treatment groups followed by 40%,
100% and 100% immobility in 0.76, 1.14, and 1.71 mg/L treatment groups
respectively.

Based on the test results, 24 h ECs5 of potassium dichromate for Daphnia
magna was found to be1.182 mg/L with 1.047mg/Land 1.351mg/L as lower
and upper confidence limits respectively.

48 h ECsy of potassium dichromate for Daphnia magna was found to be
0.789 mg/L with 0.714 mg/L and 0.878 mg/L as lower and upper confidence
limits respectively.

LOEC and NOEC of potassium dichromate for Daphnia magna was found to
be 0.76 mg/L and 0.51 mg/L concentrations.
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ANNEXURE - Il

STUDY PLAN

STUDY PLAN
ETUDY No.: CEIR-ITR/IGLP/3SE

DAPHMIA SP. ACUTE IMMOBILIZATION TEST OF DRAYNZYME

TEST ITEM: DRAYNZYME

SPONSOR

PUNE MUNICIPAL CORPORATION
SHIVAJI NAGAR, PUNE 411005

TEST FACILITY

VISHAKTATA PARIKSHAN: GLFP ANUROOF SUVIDHA
CEIR-INDIAN INSTITUTE OF TOXICOLOGY RESEARGH
CRK CAMPUS, GHERU. SARDJINI NAGAR INDUSTRIAL AREA
KANBUR RCAD, LUCKNOW-228008
UTTAR PFRADESH, INCHA
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1. STUDY DETAILS

| Study Tite

Daphnia sp. Acute Immobilization Test of

| Drayrzyme

Testitem

| DWEJZ005A-1KG ILD Draynzyme

Study Number

GSIR-IITR/GLP/298

| Sponsor

Pune Municigal Corporation Shivaji nagar,
FPune 411005

Sponsors
Reprasentative

| Mangesh Dighe Enviranment Officer. Pune
Municipal Corporation
E Mail: indradhanushya@punecomporation.org

Test Facility

[Vishaktata Parikshan: GLP Anurcop Suvidha |
C8IR-Indian nsfitute of Toxicology Research

| CRK Campus, Gheru, Sarojini Nagar Industrial

| Area Kanpur Road, Lucknow-226008, India

Sildy Direcior

Ms Priya Maurya
Ecotaxicolegy Laboratory
| Vishaktata Parikehan: GLP Anuroop Suvidha
GE&IR-Indian Institute of Toxicology Research
| CRK Campus, Ghery, Sarcjini Nagar Industrial
| Area Kanpur Road, Lucknow-226008, India i
| Contact Detaile: +04-522-24 76051(Extn:210)
| +91-9554664278
| E Mall: privamaurya528@gmail com

Study Personnel

.| Ms Viaya Shree

| Mr Sudhanshu Mishra |
Study Schedule i i
Study Start Date ;| D5/02/2025
Range Finding Study !
Experiment Start Date | : | 07/02/2025 |
Test item Exposure . | p7v22028
24_hour Observaticn .| be/p2/2025
48-nour Observalion - | D9/02/2025
Experimental !
| Completion Date 1| 09/02/2025

| Main Study/Limit Test

Study No. GCSIR-ITRIGLP388
Copy No 12

Study No. CSIR-IITR/GLP/398
Copy No. 2/2
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| Expariment Start Date | : | 11/02/2025
1

| Test item Exposure - | 14/02i2025
| 24-hour Obsenvation - | 1210212025
48-hour Obzervation v 130212025
Experimental

| Complation Date 1| 13022028

|
| Study Completion )
| Date . Dbjoz2gzs

2 QUALITY ASSURANGE
The Quality Assurance Unit of the Tast Facility wil inspect the
sludy, the raw data, the draft and final reports. Findings of all
Inspections will ba reported to the Management and to the Study
Direcior. Tha details of phase Inspected, Inspection dates and
reporting dates will be enterad as QA-slatement in the study report.

The Quality Assurance Unil Hias reviewed the study plan and will
receivea copy thereof

3 STUDY COMPLIANCE
The study will be performed in accsidance with the foliowing:

» OECD Prinoiples-of Good Laboralory Pratiics for the testing of
chemicals as specified ty Infemational [C (97) 186/Final]
Legislation

¢ OECD Test Guideline No. 202 - “Daphniz sp. Acute
Immobilization Test', adopted on 13" April 2004,

« The mutually agreed study plan and the Standard Operating
Procedures of the test facility (CSIR-ITRIECO/018; Revision
cal. i

4. AMENDMENT PROCEDURES
This study plan may be amended or subjected fo slterations. In
each cage, any amendment to the approved study plan and the
reasons for such amendments will be documentsd and realized
only after written / telephonic / E-mall consent from the sludy
Sponsor and review by the Quality Assurance Unit and Test Facility
Management. If immediate action is necessary, verbal agreement
from the Sponsor will be canfimed 5 soon as possible by study

Study No CSIR-UTRIGLPIE Page 5113
Copy No 172
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plan amendment. Minor changes {unpfanned) of the study plan
which do not influence the procedures, or the outcome of the study
may be subject to the discretion of the Study Director bul will be
mentionad in the report as deviations.

5 SAFETY PRECAUTIONS
Gloves, facemask; and goggles (if required) will be used in addition
to protective body garments and shoes o ensure adeguale
personal health and safety. In case of eye contact, the eye will be
washed thoroughly with water and medical treatment will be sought.
In casg of skin cantact, it will be washed with soap and water with
subsequent medical aid.

6. OBJECTIVE
The purpose of the study ie to assess the acute immobitization of
test item, DWE/Z005A-1KG ILD Draynzyme exposed to young
daphnids aged less than '24' hours at the start of the test, followed
by an observation period of '48' hours under static condition and
immohilization is recorded at 24 and 48 hours.

7 MATERIALS AND METHODS

71  Materials

7.1.1 Test ltem Information
(Ag-fumished by the Sponser)

Test tem . : | DWE/2005A-1KG LD Draynzyme |
Common Name : | Draynzyme
Chemical Name. || NotProvided .l
Accassion Number : | Not Provided |
Batch / Lot Details 1| 01101424 |
Date of Manufacture : | January, 2024
Date of Expiry - | January. 2026 _ N
Physical Appearance | 2 | Mustard yeliow gel encapsulated inside
| | polyester sack
Recommended storage | @ | Store away from heat |
| Purity = | : | Not Provided 1
| Solubiiity |- | Slowly dissolve into flowing water over a
long period of ime
| Intended Usags | : | Treatment of contamination created by |
| raw ge exposure
Study No CSIR-IITRIGLP/393 Page 6113
Copy Ng 1/2
Study No. CSIR-IITR/GLP/398 Page 24/34
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| Manufaelured By | Dhara Biotech, Nr, Gaushala, Sarsa —
| | Vasad chekdi Bhalej Road, Sarss
L | Anand, Gujral - 336355

|SUppliedBy || Guin QueniIndusiries Pvi K0 .
| : | B Na 131/2A Rajyog Colony Warjs Pune |
. _ i | -817052 o —

T2 Identity of the Test ttom
The Test ltem information Sheet (TUS), Centificate of Analysis
(CoA) and Material Safety Dats Shest (MSDS) has been provided
by {he sponsor. The responsibilty for the corent identity and purity
of the test item rests with the soonser. The authenticity of the test
item was not being conducted af the test facility.

7.1.8 Test System & Test Conditions
_Species 1 Daphnia magna =
|fge — .. : Lessinan 24-nour 8l neanaies.
Justffcalion Jer  the || Recommended by the regulaiory |

selgction of spacies: | | guideline (OECD) for the loxicity

assessment, S——
| Source ' Dephnia  culure, Ecotoxicolegy |
| | | Lab, GRX Campus,

|| CSiR-Indian Instituts of Toxicology

| | Researeh (IITR).
|_‘I'a.et Reom Detaila 1. RoomMp:4p
[TestMethod || stais. e
| Test Vessel |+ 100 miglass beak -
| Test Volume -1 80 mi

| Number of Replicatas .| Range Finding Study:
| | |2 replicates for each fest
{ | | eorcentration ancd control.
Main Study:
4 freplicates for each fest
|| concentration and control,

[Light 118 hows fight and & hours |
| . | | darkness,
| Feeding | | Buring the test. daphnids will not
| |befed.
[Test Mediom || Ma Media
 Hardness of Madium [ 140-250 mgli -
Study No CSIR-ITRGIPAM Page 7/13
Copy No 12
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7.2
721

7.23

724

725

than 1.5 unils)

Dissolved Oxygen ([ 23mail
| Test Duration | 48 houre

Methods

< 24-hour old neonate daphnids collection

Sufficient numbers of <24-hour old necndte daphnide will be
collected from the individual brooders (mainfzined as ndividual
cultures) of more than first broed progeny in the M4 media prier to
the test item exposure.

Vehicle

M4 mediurn prepared in distified water will be used to prepare the
stock solution for the study and the same will be decumented inthe
raw data and repon.

Test ltem Preparation

The stock solution will be prepared in M4 medium immeadiately prior
to the exposure from which the test groups will be prepared. Since
the test item s not soluble in water, stock solution s preparad by
adding the reguired guantity of test tem in the M4 medium and
stired continuously for 24 hours as per the OECD guidance
document 23. The squeous phase of the test solution will be used
for daphnla exposure.

Test and Control Groups
For range finding study. two replicates will be maintained for each
treatment and coniral having five daphnids for each replicate.

For main study, four replicates will be maintained for each
freaiment and coniral having five daphnids for each replicate.

Range Finding Study

A preliminary rangs finding study will be conducted with a series of
witlely spaced concentrations like 0.01, 0.1, 1.0, 10.0, and 100
mg/L. The stock solution will be prepared with M4 mediurn and
requirad volume will then be added fo each fest group for the
reguired test concentrations.

Siudy Mo. CSIRATRIGLPARE Page 813
Copy Ne. 12
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Far gach replicate. 50 ml of the tast salution will be placed In the
respachve test vessel of 100 mi capacity. 05 daphnids will be
placed in each test vesse! using a wide mouth pipette carefully. The
vessels will then be kept under the test conditions for 48 hours

7.28 Limit Test
If the highest concentration of the test item (.e., 100 mg/L) shows 0
percent Immobilization at the end of 48-hour exposure perind in'a
range finding study, then the study is restricted 1o a limit test.

Limit test will be conducted In four replicates at 100 mg/L test
consentration with five daphnids per replicate besides the control
aroup with M4 media only

7.2.7 Main Study
If immobitity is noted during the range finding study, the maln study
will be conducted with minimum five test concentrations with a
separation factor preferably not exceeding 2.2. The doses selecied
for main study will be provided in study report and recorded in the
raw data sheat.

Curing the main study, four replicates will be maintained for each
test concentration and centrol grougs where each replicate will
contain 05 daphnids, For each replicate, 50 mi of test selution wil
be placed in the respactive test vessel. 05 daphnids will be placed
in each lest vessel using a wide mouth pipette carefully. The
vessels will fhen be kept under the test conditions for 48 hours.

8. OBSERVATIONS
During the range finding and main study/limit test, dissolved
oxygen, pH, and temperature of the test medium will be recorded
on O hour and 48 houts of the treatment and control groups
Hardness will be measured at ths siatt of the rahge finding and
maln-studylfimit testin contral group only.

Daphnids that are not able to swim for a few setonds, afier gentie
agitation of the vessel will be considersd as Immobilized (even i
they can slill move their antennae) In addition o immobility, any
abnarmal behavier or appearance will be recorded al 24 and 48
hours

Eludy Ne CSIRAITRIGLP2ES Paga 2713
Cooy No 1i2

Study No. CSIR-|ITRIGLP/398 Page 27/24
Copy No. 2/2

Page PAGE ‘* MERGEFORMAT 1 of
NUMPAGES \* MERGEFORMAT 9



286

/mh"&&"%\ ]
ot

VoA B
IR

St
Vishaktata Parikshan: GLP Anuroop Suvidha
Toxicity Testing: GLP Test Facility, CSIR-IITR, India
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% VALIDITY CRITERIA

1. Daphnids in contral should not show more than 10 percant
immobifization,

2. The disscived oxygen concentration at the end of the lest
should be 2 3 mg/L imcenirol and test vessels.

10. STATISTICAL ANALYSIS
The mortality/conzentration data will be used to caloulate the
Median Effectve Concentration (ECs) and its confidence lirmits.
Finney's Probit Analysis will be applied 1o calculate the LCs, with
85% confidence limils and graph showing concentration/effect
curve will also be plotted No statistical analysis will be performed
for the limit test and range finding experiment.

11. DATA COMPILATION
Data will be summarized In a tabutar form, the number of daphnids
used, and numbar of dead and live daphnids per treatmant at start
and during the experiment (24 h and 48 h), Dissolved oxygen, pH
ll‘t: f:zr;idnera:ure at the start and end of the experiment will alsc be
tabu f

12. DATA AND FINAL REFORT
The dala will be summarized in tabular form, showing for each lest
group the number of daphnids at the start and end of the test. death
of individual daphnids: at different concentration levels and
description of toxic effects. The final report will be prepared in
complisnce to the principles of GLP and normally include, but not
limited to the following;

» A descriptive title.

= The name and address of the Sponsor and the lest facllity
along with the details of study schedule:

»+ The names ofall personnel involved in the study.
~ A compliance statement signed by the Study Dirsctor that all

apphicable GLP regulations were followed in the conduct of the
study.

Study Mo CSIRIITRIGL Page 1013
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- Quality Assurance (GA) statement; that slates thal the report
accuralely reflecls the raw data obtained during the
performance of the study and inoluding the dates of QA
activities and the oates reported fo study director and
management

»  The Test ltem and its eade, composition and ather appropriate
characteristics and vehicle with identification by name.

~ Cotnplete description of the tesl system including species,
source, number, test conditions. photoperiad, and acelirmation,

- Slatistical analysis of the results (if applicabie).
= Msthed of preparation of stock and test solUtions.

- Graph of the concentration monality curve at the end of the
tast.

~ ECs values, with 95% confidence limits at each of the
recommended observation times (24 hour and 48 hour), i
possible,

~  Adescription of the rasuits; discussion and conelusion.
= Adescription of all study plan devigtions, if any.

- Adescripfion of all cireumstances that may have affected the
fuality or integrity of tha study

> The storage locaiions of all raw data, specimens, reporta, test
item reference samiole and the archiving peried,

13, ARCHIVING
The fellowing will be archived at the test faciiity for at least 9 years
(3 cycies of GLP) afier completion of the study: study plan, all raw
data, drafi and final reports, a representative sample of Tast ltem
(approximately 6ne gram), elc. Before discarding of any archived
study matenials, the Sponsor will be contacted for the disposal.
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14,  STUDY PLAN DISTRIBUTION
The final study plan {ordginal coples) will be distibuted as follows
Test Facility - One signed study plan in original (Copy No. 112]
Sponsor One signed study plan in original (Copy Ne. 2/2)
Document Cantrol: One controlled capy
Quality Assurance Unit: One gontrolled copy
Study Personnel: One contralied copy

15. REPORT DISTRIBUTION
The study report will be distributed as follows:
Test Facility : One signed final report in original (Copy No, 1/2) and
an electronic copy in the PDF format.
Spensor : One slgned final report In original (Gopy No. 2/2).
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16,  AGREEMENT
This study plan for Study No.: GSIR-ITR/GLP/398, ‘Gaphnia sp.
Acute Imnicbilization Test of Draynzyme” has been mutually
agreed.

for TEST FACILITY for STUDY SPONSOR

1. q\?“;& 1.

¢ STUDY DIRECTOR EPONSOR
REPRESENTATIVE
Date: 0&foabopoe Date:

Email Consent received on: o4 Fw..f tag

' Vol
2.
QUALITY ASSURANCE UNIT

Dale: Ds)bz} 2025

TEST FACILITY MANAGEMENT
Date: ogfbﬂ-{?-OLb"

Study No CSIR-ITR/ELR/208 Page 13413
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ANNEXURE - 1ll
CERTIFICATE OF ANALYSIS

Test Raport
Water Sample Analysis Report

Client's Name & Address; : T Report No: GLEPL/ 240124701
IA/s. Dhara Bis-tech |
Near SarasChokdi, Near Gaushala, |
Kunjrav Road, Sarsa, |
Anand 183365, Gujarat, |

Contact Person: Mr, Vasantlal Patel — Issue Date: 01/02/2028 |
lahi0 Code + | GLEPL/28012A7WL,
Sample Description | Froduct Sample | Purposs | As-per Client reqairement
Date of Sampling + | Submittesby Sample: + | Submittad by Client {Dhara
Client (Dhara collested/Submited by Bic-tech)
Bio-tech) s = -
Date of Sample Received +| 28/01/2004 Tast Paramotars : | As per €lient requirement
Date of starting Analysis ;| 25/01/2024 Quantity/No. of sample | ; | 1Mo, Bateh No. 01/01/24
| Date of completion Analysis |+ | 31/01/2024 Packed/Seal + | Sealed (13/01/24)
Rsult'{ggg
| :L Test Parameters Test Method unit Results
1 | Draynayme for Bacteria Count 150-16649-3 MPN/100 ml Abent

Remark: In atcordance to 6.5, 613(E)-Thiz product does not contain zny Bagieria, thus does not
require ‘Appraisal by genetic Enginesring Apgraisal Committee),

4 PR
Chemist Authorized Signatory
FRekha Dare

hotes;: {1} The results pertain to tested itermns anly.
13) This repert ehall not se reproduced, enceptin full, without wri 1 of the ok ¥
(3) Authenticlry af this fieport could be validated with offce copyar Greenleafl Evirotech Put. Ltd.
{4} Peristatie samples will e destoyed alter tasling, others after T days from the date ofissue of the report, uriess
otherwise agread with the customer ¢r as required by the applicable regulations

Cif: U74140GI2010FTCO59798

leaf EnvirotechPyt, Lid., Ni. Rongolil I Road, Met - 384002 Gujarat, Indla,

Tel: +41-9725519974, E-mail: inio@glepl.com, Web: www.giepl.com

Branch Office: 304; Kankavati Complex, Singanpor-Cauzway Road, Katargam, Syrat— 205004
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ANNEXURE ~ IV _
TEST SYSTEM CHARACTERIZATION CERTIFICATE

Maibile: 09415871277
E~mail: serafuddin? I §8@rediffriail com

DEPARTMENT OF ZOOLOGY
LUCKNOW UNIVERSITY, LUCKNOW-226007

DR. M, SERAJUDDIN PROFESSOR

To whont it may concerned

The specimens of Dapfinia submilted by Dr. Anbumani Sadasivan, Scientist,
Feotoxicology Leb (GLP Test Facility) of CSIR-IITR are verified as Daphla
magra (oniginally supplied by Carolinz Biologisals, USA). The specimens are
ideulified bused on the following taxonomic key characters which are mentioned
below;

Daphniidae:
General - body enclosed in a2 carapace
Gonus Dupfieria: Possess a prominent shell spine (i.e. “tai )

* Antennules attached to ventral side of head and nat covered by fornices.
Antennules are 1ol inserted at the anterior aad of the veniral edge of the
head

¢ Therostrum is present and the dorsal and ventral marging are spinous with
no pubercacee, A dorsal carina is present and there are no cervical spines
present,

e The cargpace extends anteriourly along the mid dorsal ling as # broad sirip
betwsen the halves of the head,

* Shield and the margin of the post ahdomen is sinuate.

e The overall size is 4.5 105 mm in length

Ref.: Peanak, R.W. 1989, Freshwater Inverebrates of United States, 39 Edition,

Willey and Sens: 386-338pp. % g E.? 5

Deated: 12 May, 2017 (Dr. M. Serajuddin)
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ANNEXURE-V

GLP CERTIFICATE

National Good Laboratory Practice (GLP) Compliance Monitoring Authority {NGCMA)
Department of Science and Technology

GOVERNMENT OF INDIA
Certificate of GLP Comupliance
This is to certify that

Toxicity Testing: GLP Test Facility, CSIR-Indian Institute of Toxicology Research
CRK Campus, Gheru, Sarojini Nagar Industrial Area
Lucknow-226008, Uttar Pradesh (India)

is a GLP certified test facility in compliance with the NGCMA's Document No. GLP-101
“Terms & Conditions of NGCWA for obtaining and maintaining GLP certification by a test
facility” and OECD Principles of GLP.

The test facility conducts the below-mantioned tests/ studies:

Toxicity Studies

Mutagenicity Studies

Environmental Toxicity Studies on Aquatic and Terrestrial
Organisms

Analytical and Clinical Chemistry Testing

The specific area(s) of expertise, test item(s) and test system(s] are listed in the annexure
overleaf.

Validity: June 5, 2023 — June 4, 2026 gor

Certificate No. :GLP/C-213/2023 (/57 \  (Dr. Ekta Kapoor)
Issue Date :07-12-2023 AP Head, NGCMA
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Study on Earthworm, acute toxicity test:

VishaktataParikshan: GLP AnuroopSuvidha
Toxicity Testing: GLP Test Facility, CSIR-IITR, India

FINAL REPORT

STUDY TITLE
EARTHWORM, ACUTE TOXICITY TEST OF DRAYNZYME

TESTITEM: DRAYNZYME

STUDY NO.: CSIR-IITR/GLP/397

STUDY COMPLETED ON:
16/04/2025

SPONSOR
PUNE MUNICIPAL CORPORATION
SHIVAJI NAGAR, PUNE 411005

TEST FACILITY
TOXICITY TESTING: GLP TEST FACILITY
CSIR-INDIAN INSTITUTE OF TOXICOLOGY RESEARCH
CRK CAMPUS, GHERU, SAROJINI NAGAR INDUSTRIAL AREA
KANPUR ROAD, LUCKNOW-226008
INDIA
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STATEMENT OF CONFIDENTIALITY
The report contains confidential and proprietary information to Pune Municipal

Corporation Shivaji Nagar, Pune 411005.The contents of this report will not be
disclosed to anyone without an expressed or approval ofcompetent authority of
Pune Municipal Corporation Shivaji Nagar.

STATEMENT OF GLP COMPLIANCE
This study was performed in compliance with the OECD Principles of Good

Laboratory Practice for the testing of chemicals as specified by International [C (97)
186/Final] Legislation. This study was conducted in accordance with the Standard
Operating Procedures of Toxicity Testing: GLP Test Facility, CSIR-Indian Institute
of Toxicology Research and the mutually agreed study plan which was signed by
the Study Director on 05/02/2025 after the email consent from sponsor on
04/02/2025.

DECLARATION | _
The Study Director hereby declares that the work was performed under her

supervision and in accordance with the described procedures. It is assured that the
reported results faithfully represent the raw data obtained during the experimental

work. No circumstances have been left unreported.

% T

Study Director Test Facility Maftagement
Date: 15 |0 420§~ Date: ‘51 o1 lwﬂ'&f
Deputy Test Facility Management

Vishaktata Parikshan * GLF Anuroop Suvwtia
Toticty Testing: GLP Compiar acuty CSIR-ATR Lucknow, inf»
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QUALITY ASSURANCE STATEMENT

Study No.: CSIR-IITR/GLP/397, “Earthworm, Acute Toxicity Test of Draynzyme”
has been inspected in accordance with the OECD Principles of Good Laboratory
Practice for the testing of chemicals as specified by International [C (97) 186/Final]

Legislation.

This study was inspected and findings reported to the Management and Study
Director on the dates shown below:

INSPECTION REPORTING
ks DATE PHASE DATE
Initiation Phase
01/01/2025 Draft Study Plan Review 01/01/2025 |
06/02/2025 Final Study Plan Review 06/02/2025
. In-Life Phase
06/02/2025 Acclimatization of Earg;:vg;ms for Range Finding 06/02/2025
07/02/2025 Earthworm Expos ure _to Te;st Item during Range 07/02/2025
Finding Study
14/02/2025 Day 7 Observation of Range Finding Study 14/02/2025
21/02/2025 Day 14 Observation of Range Finding Study 21/02/2025
24/02/2025 Acclimatization of Earthworms for Limit Test 24/02/2025
25/02/2025 | Earthworm Exposure to Test ltem during Limit Test | 25/02/2025
04/03/2025 Day 7 observation of Limit Test 04/03/2025
11/03/2025 Day 14 observation of Limit Test 11/03/2025
Reporting Phase
27/03/2025 Draft Report Review 01/04/2025
15/04/2025 Final Report Review 15/04/2025

Inspections were performed according to the Standard Operating Procedures of
the Test Facility's Quality Assurance Unit. The report was inspected as per the
approved study plan and pertinent raw data is accurately reflected in the report

Dage: rﬂraﬁfuw

Study No. CSIR-ITR/GLP/337

Copy No, 2/2
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Quality Assurance Unit

Toxicity Testing: GLP Test Facility
CSIR-Indian Institute of Toxicology Research
CRK Campus Gheru, Sarojini Nagar Industrial

Area Kanpur Road, Lucknow-226008, India
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Toxicity Testing: GLP Test Facility, CSIR-UTR, India _
LIST OF COMMONLY USED ABBREVIATIONS AND SYMBOL

CSIR Council of Scientific and Industrial Research
G Degree Celsius
g Gram
GLP Good Laboratory Practices
ITR Indian Institute of Toxicology Research
kg Kilogram
LCso Median Letlhal Concentration
mg Milligram
mi Milliliter
NAD No Abnormalities Detected
OECD Organization for Economic Cooperation and Development
SD Standard Deviation
TS Test Item Information Sheet
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1. STUDY DETAILS
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Study Title Earthworm, Acute Toxicity Test of Draynzyme |
Test ltem DWE/2005A-1KG ILD Draynzyme

Study Number CSIR-IITR/GLP/397

Sponsor Pune Municipal Corporation Shivaji nagar,

Pune 411005

Test conducted for Pune Municipal Corporation
(In compliance to NGT matter of OA 323 of
2024)

Sponsor's Representative

Mangesh Dighe

Environment Officer

Pune Municipal Corporation

E Mail: indradhanushya@punecorporation.org |

Test Item Exposure

24 Hour Observation
48 Hour Observation
72 Hour Observation

Experiment Completion
Date

| Study Completion Date

Test Facility Toxicity Testing: GLP Test Facility
CSIR-Indian Institute of Toxicology Research
CRK Campus, Gheru, Sarojini Nagar Industrial
Area Kanpur Road,Lucknow-226008, India

Study Schedule

Study Start Date 05/03/2025

Limit Test

Experiment Start Date

Pre-culture 06/03/2025 — 10/03/2025

10/03/2025
11/03/2025
12/03/2025
13/03/2025

13/03/2025

15/04/2025

Study No. CSIR-/ITRIGLP/397
Copy No. 2/2
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VighaktataParikshan: GLP AnurcopSuvidha
Toxicity Testing: GLP Test Facility, CSIR-IITR, India
2. STUDY PERSONNEL

The following personnel participated in the conduct of the study.

Name Function
Ms Vijaya Shree Study Director
Ms Priya Maurya Study Personnel
Mr Sudhanshu Mishra Study Personnel
Study No. GSIR-IITR/GLP/397 Page 8/47
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Toxicity Testing: GLP Test Facility, CSIR-IITR, India

3. SUMMARY

Acute toxicity study in Earthworm (Eisenia fetida) was performed as per the OECD
Guideline for the testing of Chemicals, Number 207 with the test item DWE/2005A-
1KG ILD Draynzyme. The earthworms were acclimatized one day prior to the
exposure in the artificial soil. All earthworms were normal during the acclimatization
period.

A preliminary range finding experiment was conducted with test concentrations of
1.0, 10.0, 100.0 and 1000.0 mg/Kg (dry weight of artificial soil) along with a
concurrent control group. Four replicates were maintained for treatment and control
group with 10 earthworms per replicate. The test item was formulated in distilled
water. Daily light intensity measurements were found to be within 400-800 lux
respectively. Prior to the release of earthworms into the respective replicate test
vessel, body weight of earthworms was measured. The test vessels were covered
loosely with the lid to avoid earthworm escape and prevent the drying of artificial
soil on surface. The test vessels with earthworms were incubated for a period of 14
days with continuous illumination for mortality assessment. Mortality was assessed
on day 7 and 14 by emptying the test vessel into a tray and counted the number of
worms in each replicate of the respective treatment group. Earthworms in all the
treatment groups including control was found to be live with no abnormalities
during the 14-day exposure period. No treatment related mortality was observed in
1.0, 10.0, 100.0 and 1000.0 mg/Kg (dry weight of artificial soil) DWE/2005A-1KG
ILD Draynzyme treatment groups throughout the study duration in four replicates.

Based on the results of range finding study, the main study was carried out as a
limit test at 1000 mg/Kg (dry weight of artificial soil) concentration along with a
concurrent control group. Four replicates were maintained for treatment and control
group with 10 earthworms per replicate. The exposure and maintenance protocol
were same as mentioned above in the range finding study. Mortality was assessed
on day 7 and 14 by emptying the test vessel into a tray and counted the number of
worms in each replicate of the respective treatment group. Earthworms in the limit
test concentration (1000 mg/kg) group including control was found to be live with
no abnormalities during the 14-day exposure period. No treatment related mortality
was observed in1000 mg/kg (dry weight of artificial soil)DWE/2005A-1KG ILD
Draynzymetreatment group throughout the study duration in four replicates.

Study No. CSIR-IITR/GLP/397 Page 9/47
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Toxicity Testing: GLP Test Facility, CSIR-IITR, India

4. OBJECTIVE

The purpose of this study was to assess the acute toxicity of test item DWE/2005A-
1KG ILD Draynzymein the earthworm, Eisenia fetidaby artificial soil test method
fora period of 14 days.

5. STUDY COMPLIANCE

The study was performed in accordance with the following:

1. OECD Principles of Good Laboratory Practice for the testing of chemicals as
specified by International [C (87) 186/Final] Legislation.

2. OECD Test Guideline No. 207 - Earthworm Acute Toxicity Test.

3. The mutually agreed study plan and the Standard Operating Procedures of the
test facility (CSIR-IITR/ECO/002, Revision 04).

6. AMENDEMENT AND DEVIATION

This study has one deviation and no amendment reported. Instead of 0.1, 1.0,
10.0, 100.0 and 1000.0 mg/kg we did the dose range finding study on 1.0, 10.0,
100.0 and 1000.0 mg/kg. As the range of calibration for balance was not available
for 0.1 mg/kg. This deviation does not have any impact of the study.

7. MATERIALS AND METHODS
7.1. MATERIALS
7.1.1. Test ltem Information

(As furnished by the Sponsor

Test ltem : | DWE/2005A-1KG ILD Draynzyme
Common Name : | Draynzyme
Chemical Name : | Not Provided
Accession Number : | Not Provided
Batch / Lot Details : | 01/01/24
' Date of Manufacture : | January, 2024
Date of Expiry : | January, 2026
Physical Appearance - | Mustard yellow gel encapsulated inside
: polyester sack -
Recommended storage | : | Store away from heat
Purity ; : | Not Provided
Solubility : . | Slowly dissolve into flowing water over a
long period of time T
Intended Usage - | Treatment of contamination created by
raw sewage exposure
Manufactured By . : | Dhara Biotech, Nr, Gaushala, Sarsa -
Vasad chokdi, Bhalej Road, Sarsa,
Anand, Gujrat - 388365
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Supplied By Quin Quent Industries Pvt Ltd

S No. 131/2A Rajyog Colony Warje Pune
- 411052
7.1.2. |dentity of the Test Item

The Test ltem information Sheet (TIIS), Certificate of Analysis (CoA) and Material
Safety Data Sheet (MSDS) has been provided by the sponsor. The responsibility
for the correct identity and purity of the test item rests with the sponsor. The
authenticity of the test item was not being conducted at the test facility.

7.1.3.Test System& Test Conditions

Species :| Eisenia fetida

Age :| Adult earthworms with an individual weight
of 300 to 600 mg

:| Earthworm culture, Ecotoxicology LabCRK
Campus,CSIR-Indian Institute of
Toxicology Research, Lucknow.

:| Recommended by the regulatory guideline
(OECD 207) for terrestrial toxicity
assessment

1| Room No: 46, 47 & 48

:| Artificial Soil Test

:| 1-liter crystallizing glass jars covered with
perforated plastic film.

:| Control: 4

Treatment: 4

:| Acute Range Finding Study: 19.9 - 20.2°C
Limit Test:19.7 - 20.4 °C

Source

Justification for the selection
of species

Test Room Details
| Test Method
Test Vessel

No. of Replicates

Temperature ("C)

Light (Lux) :| Acute Range Finding Study: 430 = 590
Limit Test: 450 — 572
Test Medium :| Artificial Soil — 500g/replicate (10% Peat,

20% Kaolin clay and 70% Industrial sand)

Test Medium pH on Day
zero

:| Acute Range Finding Study: 5.91

Limit Test: 5.98

Acclimatization

:| 24 hours prior to test, earthworms were

conditioned in the artificial soil

Test Duration

:| 14days

Study No. CSIR-IITR/GLP/397
Copy No. 2/2
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7.2. Methods

7.2.1. Artificial Soil Preparation

10% sphagnum peat, 20% kaolin clay and 70% industrial sand were used for
artificial soil preparation. The dry constituents were blended in correct proportions
and hand mixed thoroughly.

7.2.2. Moisture Content

At the beginning and end of the test, the moisture content of the test medium was
assessed. Approximately, 10 g of soil sample was dried in a previously weighed
clean oven dried glass Petri plate in a thermostaticallycontrolled oven with a
temperature range of 105 + 2°C for approximately 3 hours. The beakers were
placed in a desiccator and the moisture content of the artificial soil was calculated
as percentage of the dry soil weight using the formula;

Moisture content (MC %) = (W2-W3) / (W3-W1) x 100

Where,

W1 = Weight of the glass Petri plate (g)

W2 = Weight of the moist soil + glass Petri plate (g)

W3 = Weight of the dried soil + glass Petri plate (g)

7.2.3. Acclimatization of Earthworms
Sufficient numbers of healthy earthworms were collected from the in-house
laboratory culture breeding box, acclimatized for one day in artificial soil.

7.2.4. Weight of Earthworms

Prior to the acclimatization, approximate weight of earthworms was checked. 10
earthworms were approximately weighed between 300 and 600 mg on the day of
acclimatization. Body weight of all earthworms (control and treatments)
wasrecorded on day 0 and the remaining live worms onday 14 of exposure.

7.2.5. Vehicle
The test item is not soluble in distilled water and sclvents, then the required
quantity of test item will directly mix in the artificial soil and thoroughly mixed.

7.2.6. Dose Formulation

7.2.6.1. Range Finding Study

For acute range finding experiment, concentrations selected were 1.0,
10.0,100.0and1000.0mg/kg dry weight of artificial soil. This is equivalent0.52, 5.2,
52 and520mg for 520 g of artificial soil. A quantity 2.08 mg, 20.8 mg, 208 mg and
2080 mgadded in each group of artificial soil for 1.0, 10.0, 100.0 and 1000.0 mg/Kg
concentrations. Control group consists of artificial soil without the test item.

Study No. CSIR-IITR/GLP/397 \ Page 12/47
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7.2.6.2. Limit Test

Main study was conducted as a limit test by exposing the earthworms to a limit test
concentration of 1000 mg/kg dry weight of artificial soil. For this, 2080 mg of
DWE/2005A-1KG ILD Draynzyme is thoroughly mixed in 2.08 kg of artificial soil for
1000 mg/kg concentration. Control group consists of artificial soil without test item.

7.2.7. Treatment

For range finding study and limit test, 520 g of the test medium was used per
replicate and 500 g of test item mixedsoil was carefully added into the respective
test vessel. The earthworms acclimatized for 24 hours in artificial soil were washed
with distilled water before use, weighed and placed on the test medium surface.
One litre crystallizing glass jar was used as test vessels covered with perforated
plastic film to prevent the test medium from drying and kept under the test
conditions in a cooling incubator.

8. OBSERVATIONS

8.1.pH
On the day of acclimatization and day 0, pH of artificial soil was checkedfor all the
test groups during the range finding and main study in all replicates.

8.2. Light Intensity and Temperature
Light intensity and temperature were recorded on the day of acclimatization and
once daily during the14-day exposure periodof range finding and limit test.

8.3. Moisture Content
Moisture content of artificial soil was checked on days 0 and 14 during the range
finding study and limit test.

8.4. Body Weight
Body weight of earthworms was recorded on day 0 and live worms on day
14(Table 9 and 10).

8.5. Mortality Assessment
Earthworms were assessed for mortality, behavior and toxicity symptoms on days
7 and 14 during the limit test

9. RESULTS

9.1. pH of Artificial Soil

pH of artificial soil was found to be 5.91and 5.98 on the day of acclimatization
during the acute range finding and limit test (Table 1 & 2).

During the acute range finding experiment, mean pH of the artificial soil was
recorded as 5.93 £ 0.01, 5.93 + 0.01, 5.96 + 0.01, 5.98 + 0.01 and5.99 % 0.01for
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control1.0, 10.0,100.0 and 1000.0 mg/kg (dry weight of artificial soil) test
concentrations (Table 1).

During the limit test, mean pH of the artificial soil for DWE/2005A-1KG ILD
Draynzyme exposure was recorded as 6.04 + 0.01 and 6.19 + 0.02respectively for
control and 1000 mg/kg (dry weight of artificial soil) test concentrations (Table 2).

9.2. LightIntensity and Temperature

The light intensity range recorded during acute range finding and limit testwas
between 430 to 590 lux and 450 to 570 lux respectively. Temperature was
maintained between 19.9 to 20.2 and 19.7 to 20.4°C during range finding study
and limit test.

9.3. Moisture Content

In Range finding study, mean moisture content of artificial soil on day zero was
recorded to be 35.02 + 1.29 in control group and 33.13 + 1.45, 34.47 + 1.84, 33.79
+ 1.58 and 34.43 + 4.03 in treatment groups respectively (Table 3). On day 14,
mean moisture content of artificial soil was recorded to be 32.35 + 1.14 in control
group and 31.16 + 1.66, 32.57 + 1.16, 31.40 + 1.73 and 31.62 + 1.03in treatment
groups respectively (Table 3).

In Limit test, mean moisture content of artificial soil on day zero was recorded to be
32,91 + 1.70 in control group and 35.15 + 1.49, in 1000 mg/kg treatment groups
respectively (Table 4). On day 14, mean moisture content of artificial soil was
recorded to be 30.31 + 1.62in control group and 32.46 = 1.01 in1000 mg/kg
treatment groups respectively (Table 4).

9.4. Body weight :
No significant difference (p>0.05) in body weight was noticed between the control
and DWE/2005A-1KG ILD Draynzymetreated earthworms.

9.5. Mortality and Toxicity Signs

During range finding study, no mortality was observed in control and worms
exposed to 1.0, 10.0, 100.0 and1000.0mg/kg (dry weight of artificial soil)
concentrations of DWE/2005A-1KG ILD Draynzyme on day 7 and day 14 (Table 5).

No behavioral or toxicity signs were observed in control and worms exposed to 1.0,

10.0, 100.0 and 1000.0 mg/kg(dry weight of artificial soil) concentrations
throughout the experimental period (Table 7).
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During the limit test, no mortality was observed in control and worms exposed to
1000 mgrkg (dry weight of artificial soil) concentration of DWE/2005A-1KG ILD
Draynzymeon day 7 and day 14 (Table 6).

No behavioral or toxicity signs were observed in control and worms exposed to 1.0,
10.0, 100.0 and 1000.0 mg/kg(dry weight of artificial soil) concentrations
throughout the experimental period (Table 8).

10. VALIDITY CRITERIA
A validity criterion wasmet, as there was no mortality found in the control group.

11. STATISTICAL ANALYSIS

Finney probit analysis was not carried out since the main study was conducted as
a limit test. Paired sample t-test test was used to determine the significant
difference in body weight between control and DWE/2005A-1KG ILD
Draynzymetreated earthworms.

12. DATA COMPILATION

Data are summarized in tabular form for the following:

The number of earthworms used, average body weight of live worms (day 0 and
14), mortality and toxicity signs on days 7 and 14, pH of artificial soil on the day of
acclimatization and day 0; moisture content data on days 0 and 14.

13. CONCLUSION :
Based on the test results, the LCsq ofDWE/2005A-1KG ILD Draynzyme, Eisenia
fetida was found to be greater than 1000 mg/kg dry weight of artificial soil.

14. ARCHIVING

The following has beenarchived at the test facility for 9 years after completion of
the study: all raw data, study plan, draft and final reports. A representative sample
of test ltemhas been sent from the TestltemControl Office to the Archives in the
test facility. The sample shall be stored for a period of 9 years from the date of this
final report. Before discarding of any archived study materials, the Sponsor will be
contacted for the disposal.

15. REPORT DISTRIBUTION
The study report will be distributed as follows:

Test Facility :One signed final report in original (Copy No. 1/2) and an
electronic copy in the PDF format.
Sponsor : One signed final report in original (Copy No. 2/2).
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VishaktataParikshan: GLP AnurcopSuvidha
Toxicity Testing: GLP Test Facility, CSIR-ITR, India
TABLE 1: pH (Range Finding Study)

Details Replicate pH Value
Acclimatization -~ 591
R1 5.94
R2 5.92
Control R3 5902
R4 593

Mean * SD 5.93%£0.01
R1 5.93
R2 594
1.0 mg/kg R3 593
R4 593

Mean £ SD 593 %£0.01

' R1 595
R2 5.96
10.0 mg/kg R3 595
R4 5.96

Mean = SD 5.96 % 0.01
R1 5.98
R2 5.99
100.0 mg/kg R3 5.98
R4 5.97

Mean * SD 5.98 £ 0.01
R1 598
R2 5.99
1000.0 mg/kg R3 5.99
R4 598

Mean £ SD 5.99 +0.01

Study No. CSIR-IITRIGLP/397 Page 16/47
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Vsshaﬁatgparikshan: GLP AnuroopSuvidha
Toxicity Testing: GLP Test Facility, CSIR-IITR, India
TABLE 2. pH (Limit TEST)

[ Details Replicate pH Value
Acclimatization - 5.98
R1 5.97
R2 508
Control R3 505
R4 5.97

Mean + SD 5.97+ 0.01
R1 6.09
R2 6.11
1000 mg/kg R3 6.08
R4 6.09

Mean = SD 6.09+0.01

Study No. CSIR-ITR/GLPI397 Page 17/47
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VishaktataParikshan: GLP AnurocpSuvidha
Toxicity Testing. GLP Test Facility, CSIR-ITR, India
TABLE 3. MOISTURE CONTENT (RANGE FINDING STYDY
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Concentration (mg/kg dry weight of

Moisture Content (%)

Copy No. 2/2
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artificial soil) - Day 0 Day 14
Replicates (Start of the (End of the
experiment) experiment)
Control R1 35.14 3338
R2 36.49 33.33
R3 33.33 3117
R4 35.14 31.58
Mean + SD 35.02+£1.29 32.35£1.14
R1 3333 29.87
R2 31.17 29.87
1.0 R3 34.67 33.38
R4 33.33 : 31.58
Mean  SD 33.1321.45 31.16+£1.66
R1 36.99 33:33
R2 32.89 31.58
10.0 R3 34.67 33.78 |
- R4 33.33 31.58
Mean £ SD 34.47 £ 1.84 32.57 £1.16
R1 31.58 29.11
R2 35.14 33.33
100.0 R3 34.67 31.58
R4 33.78 31.58
Mean £ SD 33.79+1.58 31.04 £1.73
R1 29.87 28.21
R2 " 36.49 31.58
1000.0 R3 38.89. 35.14
R4 32.47 31.58
Mean * SD 34.43 £4.03 31.62+1.03
Study No. CSIR-IITR/IGLP/397 . Page 18147
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VishaktataParikshan' GLP AnuroopSuvidha
Toxicity Testing: GLP Test Facility, CSIR-ITR, India
TABLE 4. MOISTURE CONTENT (LIMIT TEST)

Moisture Content (%)
Concentration (mg/kg dry weight of Day 0 Day 14
artificial soil) | (Start of the (End of the
Replicates experiment) experiment)
R1 33.33 31.58
Control | R2 31.58 29.87
R3 21.58 28.21
R4 35.14 31.58
Mean * §D 32.91 £1.70 30.31 £1.62
R1 36.99 31.58
R2 35.14 33.33
1000 R3 35.14 3833
R4 33.33 31.58
| Mean + SD | 3515%1.49 32.46 £1.01
Study No. CSIR-ITR/GLP/397 Page 19/47
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szmﬁmﬁmmm:rm:m: GLP AnuroopSuvidha

Toxicity Testing: GLP Test Facility, CSIR-ITR, ladiz
TABLE 5. MORTALITY DATA (RANGE FINDING STUDY)

Concentration .l By
A_._‘.m.m_nm_. dry No. of Replicates Replicates Cumulative
sttty | e[ Average [T || Average | Mortaliy
2|3 |4 % |1]2(3[4]

Control 10 0|09 |0 0 ojo0f|0|O 0 0

1.0 10 ojofo 0 ojofo|oO 0 0

10.0 10 o0 |0 0 o/0 /0|0 0 0

100.0 10 0| O |8 Q Q| 0|0 D 0 0

1000.0 10 gl &0 0 0|0 0|0 0 0

Study No. CSIRIITR/GLP/397 Page 20/47
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Visha;:;t;F/’.arikshan: GLP AnuroopSuvidha

Toxicity Testing: GLP Test Facility, CSIR-IITR, India

TABLE $.BODY WEIGHT OF EARTHWORMS (MILLIGRAM):RANGE FINDIG
STUDY

Concentration: ControlDay: 0
Replicate
S. No. 1 2 3 4
1 310 418 328 379
2 322 303 341 340
3 329 376 335 325
4 337 343 326 333
5 326 334 330 361
6 310 320 371 341
7 328 349 362 333
8 303 358 331 315
9 322 346 326 309
10 342 315 350 371
Mean 322.90 346.20 340.00 340.70
S.D. 12.32 33.13 15.94 23.16
Concentration: 1.0mg/kg dry weight of artificial soil Day:0
i Replicate
S. No. 1 2 3 4
1 321 383 317 315
2 346 325 320 309
3 330 370 304 321
4 342 329 391 346
5 360 307 325 330
6 356 444 340 325
7 331 431 345 Az
N 8 305 352 332 329
9 3156 302 317 376
10 322 331 322 302
Mean | 332.80 357.40 331.30 327.00
S.D. | 17.93 49.35 24.12 21.10
Study No, CSIR-ITR/GLP/397 Page 23/47
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Vlshaﬁat—afParikshan: GLP AnuroopSuvidha

Toxicity Testing: GLP Test Facility, CSIR-ITR, India

Concentration: 10.0 mg/kg dry weight of artificial soil

Copy No. 2/2
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Day: 0
Replicate
S. No. 1 2 3 4
1 342 338 323 320
2 315 329 333 303
3 378 370 332 318
4 306 325 346 309
5 467 340 302 483
6 320 321 319 315
7 329 317 300 349
8 322 368 314 388
9 364 402 320 351
10 325 342 329 334
Mean 346.80 345.20 321.80 347.00
S.D. 47.77 , 26.88 1417 54.10
Concentration: 100.0 mg/kg dry weight of artificial soil Day: 0
Replicate
S. No. 1 2 3 4
1 348 339 335 333
2 311 324 354 303
) 321 303 382 428
4 320 324 450 325
5 301 311 348 301
6 329 323 354 417
i 320 343 317 325
"8 333 359 322 316
9 306 306 421 371
10 320 329 350 350
Mean | 320.90 326.10 363.30 346.90
S.D. 13.60 17.41 42.73 45.00
Study No. CSIR-ITRIGLP/397 Page 24/47
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VishaktataParikshar: GLP AnuroopSuvidha
Toxicity Testing: GLP Test Facility, CSIR-IITR, India

Concentration: 1000.0 mg/kg dry weight of artificial soil Day: 0
1 Replicate

S. No. 1 ! 2 3 4
1 378 ' 320 325 320
2 367 306 414 333
3 332 360 345 349
4 311 336 471 310
5 378 363 380 321
6 320 306 327 312
7 365 323 329 317
8 331 329 335 325
9 309 387 329 340
10 321 370 324 319

Mean 341.20 340.00 357.90 324.60

S.D. 27.76 2824 | 4941 12.47

TABLE 10. BODY WEIGHT OF EARTHWORMS (MILLIGRAM) (RANGE
FINDING STUDY)

| Concentration: Control Day: 14
Replicate
S. No. 1 2 3 4
1 342 315 331 410
2 308 318 325 462
3 300 281 375 345
1, 4 291 391 273 452
b 302 280 341 324
<] 303 281 309 441
7 299 279 361 471
8 300 389 352 315
9 398 429 360 378
10 310 328 297 453
Mean 315.30 329.10 33240 405.10
8.D. 32.12 55.05 32.04 60.03
Study No. CSIR-IITR/GLP/397 Page 25/47
Copy No. 2/2 . ‘f
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VishaktataParikshan: GLP AnuroopSuvidha

Toxicity Testing: GLP Test Facility, CSIR-IITR, India

Concentration: 1.0ma/kg (dry weight of artificial soil) Day:14
Replicate
S. No. 1 2 3 4
1 395 321 7 345
2 365 431 342 413
3 321 462 278 321
4 511 519 278 341
5] 290 308 423 426
6 501 386 483 395
7 323 351 302 358
8 473 432 387 329
9 410 407 321 301
10 303 310 293 328
Mean 389.20 392.70 342.40 355.70
S.D. 82.81 70.64 68.08 41.88

[ Concentration: 10.0 mg/kg (dry weight of artificial soil) Day:14

Replicate
S. No. 1 2 3 4

1 387 297 448 471

2 371 334 368 382

3 309 319 361 333

4 368 311 371 270

5 372 382 384 372

6 278 412 394 401

7 342 297 309 409

8 273 271 310 281

9 481 391 379 345

10 469 302 339 301
Mean 365.00 331.60 366.30 356.50
S.D. 70.35 47.22 41.05 62.97
Study No. CSIR-IITR/GLP/397 Page 26/47
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VishaktataParikshan: GLP AnuroopSuvidha
Toxicity Testing: GLP Test Facility, CSIR-HITR, India

Concentration: 100.0 mg/kg (dry weight of artificial soil) Day:14

Replicate
S. No. 1 2 3 4
1 385 291 401 415
2 305 400 402 291
3 338 419 407 311
4 341 287 497 369
5 301 282 337 281
6 381 347 237 272
7 362 - 322 317 278
8 339 342 285 252
9 418 436 318 376
10 342 358 369 268
Mean 351.20 348.40 357.00 311.30
S.D. 36.17 55.40 74.02 55.42
Concentration: 1000.0 mg/kg (dry weight of artificial soil) Day:14
Replicate
S. No. 1 2 3 4
1 341 327 340 331
2 338 325 276 296
3 319 341 336 294
4 358 268 206 331
5 291 272 310 346
6 303 371 330 291
7 349 281 271 254
8 271 343 256 269
9 261 272 229 272
10 318 321 246 298
Mean 314.90 312.10 289.00 298.20
-8.D. 33.01 36.29 39.46 29.82
Study No. CSIR-ITR/GLP/397 Page 27/47
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VishaklataParikshan: GLP AnurcopSuvidha
Toxicity Testing: GLP Test Facility, CSIR-IITR, India

TABLE 11.B0DY WEIGHT OF EARTHWORMS(MILLIGRAM) (LIMIT
TEST)

Concentration: Control Day: 0
Replicate

S. No. 1 2 3 4
1 338 423 397 429
2 412 343 345 351
3 384 357 367 328
4 316 | 356 325 305
5 350 364 344 303

.6 323 375 305 306
7 303 352 300 428
8 345 333 424 329
9 420 394 390 354
10 345 406 311 364

Mean 353.60 370.30 350.80 349.70

S.D. 39.52 28.92 42.56 46.70

Concentration: 1000 mg/kg (dry weight of artificial soil) Day: 0
Replicate

S. No. 1 2 | 3 4
1 312 388 ' 309 315
2 407 328 328 307
3 362 351 338 304
4 345 401 303 358
o 349 328 306 319
6 312 371 318 388
7 381 412 323 305
8 401 322 336 351
9 309 337 360 309
10 368 300 329 319

Mean 354.60 353.80 325.00 327.50

S.D. 36.00 37.43 17.30 28.41

Study No. CSIR-ITR/GLP/387 < ‘i Page 28/47
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VishaktataParikshan: GLP AnuroopSuvidha
Toxicity Testing: GLP Test Facility, CSIR-ITR, India

Table 12. BODY WEIGHT OF EARTHWORMS (MILLI GRAM): LIMIT TEST

Concentration: Control Day:14
Replicate
S. No. 1 2 3 | 4
1 302 465 305 ' 393
2 314 310 309 378
3 352 291 3562 366
4 382 302 428 302
5 309 346 325 a1
6 287 324 304 396
7 264 306 275 418
8 346 352 328 265
9 332 366 293 306
10 364 319 318 321
Mean 325.20 338.10 323.70 347.60
S.D. 36.61 50.60 42.16 49.71
Concentration: 1000 mg/kg dry weight of artificial soil Day: 14
Replicate
S. No. 1 2 3 A
1 322 398 318 394
2 316 294 394 350
3 370 383 304 380
4 356 400 296 392
5 256 364 333 305
6 300 283 345 320
7 298 286 333 280
8 249 317 351 312
9 350 348 349 336
10 380 292 298 312
Mean 319.70 336.50 332.10 33810
S.D. 45.14 47.66 29.99 39.57
Study No. CSIR-IITR/GLP/397 Page 29/47
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VishaktataParikshan: GLP AnuroopSuvidha
Toxicily Testing: GLP Test Facility, CSIR-ITR, India
ANNEXURE-I
RESULT OF REFERENCE STUDY

Study No.: CSIR-IITR/GLP/381

SUMMARY
Acute toxicity study in Earthworm (Eisenia fetida) was performed as per
the OECD Guideline for the testing of Chemicals, Number 207 and EC
Directive 88/303/EEC C.8. with the test item, 2-chloroacetamide. The
earthworms were acclimatized one day prior to the exposure in the
arlificial soil. All earthworms were normal during the acclimatization
period. The test item was formulated with distilled water.

Initially, a range finding study was conducted with widely spaced test
concentrations (0.1, 1.0, 10.0 & 100.0 mg/Kg, dry weight of artificial soil)
of test item along W|th a concurrent control group. Four replicates were
maintained for each treatment and control group with 10 earthworms per
replicate. The test item was formulated in distilled water. After the fest
item exposure, earthworms were observed for mortality and toxicity sngns
on days 7 and 14. No mortality and toxicity signs were observed in
earthworms treated between 0.1 to 10.0 mg/Kg test concentrations on
day 7 and day 14. 100 % mortality was observed in 100 mglKg treatment
group on day 7 in all four replicates.

Based on the results of range finding study, the main study was carried
out with 10.00, 16.00, 25.60, 40.96, 65.54 & 104.86 mg/Kg (dry weight of
artificial soil) test concentrations along with a concurrent control group.
Four replicates were maintained for each treatment and control group
with 10 earthworms per replicate. On day 7, no mortality was observed in
10.00, 16.00, and 25.60 mg/Kg treatment groups however 25%, 100%,
and 100% mortality was noticed in worms exposed to 40.96, 65.54 &
104.86 mg/Kg treatment groups respectively. No mortality was noticed
on day 14 in 10.00, 16.00, and 25.60 mg/Kg treatment group however
5% mortality was noticed in 40.96 mg/Kg test concentration. Thus, the
cumulative mortality at the end of 14-day exposure was 0% in control,
10.00, 16.00 & 2560 mg/Kg (dry weight of artificial soil) test
concentrations, 30%, 100%, and 100% mortality in 40.96, 65.54, and
104.86 mg/Kg (dry weight of artificial soil) test concentrations
respectively. > : ;

No toxicity signs were observed in control and worms exposed to 10.00,
16.00 and 2560mg/Kg (dry weight of artificial soil)
concentrationswhereas, earthworms exposed to 40.96 mg/Kg (dry weight
of artificial soil) concentration appears to be sluggish (lack of alertness)
on day 7 and day 14.

Study No. CSIR-IITRIGLP/387 { Page 30/47
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VishaktataParikshan; GLP AnurcopSuvidha
Toxicity Testing: GLP Test Facility, CSIR-IITR, India

Based on the test resuits, the LCsp of 2-chloroacetamide for earthworms
observed for a period of 14 days was found to be 44.58 mg/Kg (dry
weight of artificial soil) with lower confidence limit of 41.10 mg/Kg (dry
weight of artificial soil) and the upper confidence limit of 48.47 mg/Kg
(dry weight of artificial soil). The NOEC and LOEC was found to be 25.60
mg/Kg (dry weight of artificial soil) and 40.96 mg/Kg (dry weight of
artificial soil) respectively.

Study No. CSIR-IITR/GLP/397 Page 31/47
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Toxicity Testing: GLP Test Facility, CSIR-IITR, India
ANNEXURE-I
STUDY PLAN

AR
TR

whexialy Parkehan GLE Arurdeg Sendka

Teatng GLP Test Fecity CSIRAITR traas

STUDY PLAN

STUDY No: CEIR-ITRIGLPIIST

EARTHWORM, ACUTE TOXICITY TEST OF DRAYNZYME

TEST ITEM: DRAYNZYME

SPONSOR
PUNE MUNICIPAL CORPORATIDN
SHIVAJN NAGAR PUNE 4371005

TEST FACILITY
VISHAKTATA PARIKSHAN: BLP ANUROOP SUVIDHA
CHIRINDIAN INETITUTE OF TOXICOLOGY RESEARCH
CRACAMPUS. GHERY, SARGHN| NAGAR INDUSTRIAL ARER
KANPLR ROAD, LUCKNOW-Z26008
INDIA

Stuchy Mg, CHIR-ITRAGLA 35T Page 1/13
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Vishakiata Parikshan' GLP Anuroap Suvidha _
Touleity Testng: GLP Test Facility, CSIR-IITR, India
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Vis-haﬁatgaarikshanf GLP AnurcopSuvidha
Toxicity Testing: GLP Test Facility, CSIR-IITR, India
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\fshaktatapard(shan GLP AnuroopSuvidha

Toxicity Testing: GLP Test Facility, CSIR-IITR, India
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Vishakinta Parikahan: GLP Anutoep Suvikdhs
Toxciy Testing, GLP Tes! Facity, CSIR-ITR. india

1. STUDY DETAILS

| Study Title | : | Earthworm, Acute Toxigity Test of Draynzyme
| Test item | : | DWE2005A-1KG ILD Draynzyme
| Study Number |- [CSIRITRIGLP/357 -
Spansor ‘| Pune Municipal Corporation Shivaji Magar,
Pune 411005 .
Sponsar's * IMangesh Dighe Environment Cfficer. Puns
Represeniative Municipal Corporation
E Mail: indradhanushya@punecorporation.org
Test Facility ¢ | Vishaktaia Parikshan: GLP Anuroop Suvidha
CSIR-Indian Institute of Toxicology Research
CRK Campus, Ghery, Sarcjini Nagar Industrigl
S Area Kanpur Road. Lucknow-226008. India
‘Study Director : | Ms Vijaya Shree
Ecotoxicology Laboratory

Vishaktata Parikshan: GLP Anuroop Suvidha
CSIR-Indian Institute of Toxicology Research
CRK Campus, Gheru, Sarojini Nagar Industrial
Area Karpur Road, Lucknow-226008, India
Comiact Detalls: +81-522-2476051, +91-
7052335668

EMM
Study Personngl | | Ms Priya Maurya

Mr Sudhanshu Mishra
Study Schedule
| 8tudy Start Date | 05/02/2025 |
Range finding Study |
Experiment Start Date | : 06/02/2025 ;
Acclimatization : | 06/02/2025 !
Dosing : | 07/02/2025
| Bay 7 Observation 1| 14/02/2025
| Day 14 Observation | 21/02/2025
| Experimental
| Completion Date : | 21/02/2025 |
| Main Study/Limit Test ) |
| Experiment Start Date | : | 24/02/2025 |
| Acclimatization | 2410212025
Dosing t | 25/02/2025

Study No. CSIR-ITR/GLP/337
Copy No. 112
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VishaktataParikshan: GLP AnuroopSuvidha
Toxicity Testing: GLP Test Facility, CSIR-ITR, India

ITR!

Vishaklala Parikshan: SLP Anursop Suwicha
Taxiaty Testing: GLP TestFacbhty, CSIR-IITR. Inda

“Day 7 Observation [+ | 04/03/2025

Day 14 Observation ¢ | 1110312025

Experimental

Cempletion Date 1| 11/03/2025
|

Study Completion I

Date ;| DD/D4/2025

2. QUALITY ASSURANCE
The Quality Assurance Unit of the Test Fagility will Inspect the study, lhe
raw data, the draft and final reporte. Findings of all inspactions will be
reported to the Management and to the Study Director. The detalls of
phase inspected, Inspection dates and reporting dates will be entered as
QA-statement in the study report.

The Quality Assurance Unit has raviewed the study plan and will receive
a copy thereof.

3. STUDY COMPLIANCE
The study will be performed in accordance with the following:

« OECD Principles of Good Laboratory Practice for the testing of
chemicals as specifisd by International [C (97) 186/Einal] Legisiation.

» (QECD Test Guideline No. 207 — Earlhworm, Acute Toxicity Test.

+ The mutually agreed study plan and the Standard Operating
Procedures of the test facifity (CSIR-ITR/EC0/002, Revision 04},

4. AMENDMENT PROCEDURES
This study plan may be amended or subjected to alterations. In each
case, any amendment to the approved study plan and the reasons for
stich amendments will be documented and realized only afler wrillen /&
mail consent from the study Sponsor and review by the Quality
Assurance Unit and Test Faciiity Management. i immediate action is
necessary, verbal agreement from the Sponsor will be confirmed as
soon as possible by study plan amendment followed by writlen consent
from the sponsor. Minor changes (unplanned) of the study plan which do
not influence the procedures, or the outcome of the study may be subject
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io the discretion of the Siudy Director but will be mentioned in the report
as deviations.

5. SAFETY PRECAUTIONS
Gloves, face mask and goggles (if required) will be used in addition to
profective body garments and shoes to ensure adequale persanal health
and safety. In case of eye contacl, the eye will be washed thoroughly
with water and medical treatment will be sought. In case of skin contact,
it will be washed with soap and water with subseguen! medical aid.
6. OBJECTIVE
The purpose of the sfudy is to determine the acute toxicity potential of
test item, DWE/ZO05A-1KG LD Draynzyme by adificial soil test method
to the earthworm, Eisenia felida, Resuits of 2 recenl reference study will
be attached in the final report towards the responsiveness of test
system,
& MATERIALS AND METHODS
7.1 Materials
7.1 Test item Information
(As furnished by the Sponsor)
Test ltem . | DWER005A-1KG 1D Draynzyme
' Common Name _| - | Not Provided
Chemical Name : | Not Provided
Accession Number | - | Net Provided
Balch | Lot Details 2| 0101724 =
Date of Manufacttire | [ January, 2024
Dale of Expiry |t | January, 2026
Physical Appearance ¢ | Mustard yeliow gel encapsulsted inside
polyster sack
Recommended storage | : | Store away from heal
Purity 1 | Not Provided
Solubifity . | Slowly dissolve into followang water over |
| |a long period of time
Intendled Usage | * | Treatment of contamination created by
raw sewage exposure
Manufacturer By : | Ohara Biotech, Nr, Gaushala, Sarsa — |
Vasad Chokdi. Bhale] Road, Sarsa |
| | Anand, Gujrat - 288385 '
Supplied By | ¢ | Guin Quent Industries Industries Pvt Lid |
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{ S No 131/2A Rajyog Colony Warje

— - Pune- 411052 = |
7.1.2 |dentity of the Test ltem

The Test ltem information Sheet (TIIS), Certificate of Analysis (CoA} and

Material Safety Data Sheet (MSDS) has heen provided by the sponsor.

The responsibility for the correct identity and purily of the lest item rests

with the sponsor. The authenticity of the test item was not being

canducted at the test facifity.
7.1.3 TestSystem & Test Conditions
| Species || Eisenja fefida
Age | Adult earthwarms with an individual

| welght of 300 to 600 mg.
Justification  for  the |: Recommended by the regulatory

selection of species | ‘guideline (QECD) for the terrestrial
| | toxicity sment
Source :| Earthwarm culture, Ecotoxicology Lab

| CRK Campus, CSIR-Indian Institute of
| | Toxicology Research, Lucknow.

Test Room Details . Room No: 46, 47 &48

Tes! Method ;| Artificial Soif Test

Test Veseal < 1litre erystallizing glass jars covered
| with 1id. i

Number of Replicates :| Range Finding Study: 4 replicates for

| each test concentration and control.
Main Study: 4 replicates for each test
concentration and confrol.

Light :| Continuous light (400-800 Lux)
| Test Medium ;| Artificial soil - 500g/replicate: (10%
| Peat 20% Kaolin clay, 70% Industrial
1 sand)
| Test Medium pH Range -1 BED - 650 (Measurad at the start of
L the test) -
| Test Duration :| Range Finding Study
| Agclimatization: 01 day
| Dosing & Observation: 1 day dosing in
| soil followed by 14 days observation.
- Main Study _
| Acclimatization: 01 day
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7.2
7.21.

7.2.2.

[ [ | Dosing & Observation: 1 day dosing in
| soil foliowed by 14 days observation

Methods

Artificial Soil Preparation

Artificial soil is a mixture of 10 percent sphagnum peat, 20 percent kaolin
clay and 70% industrial sand. The dry constituents will be blended in the
correct proportions and hand mixed thoroyghly and stored for use. pH of
the medium will be adjusted fo 6.0 + 0.5 (if needed) by addition of
celcium carbonate. The dry mixiure will be moistened before use but not
sa wet that water appears when the artificial soil is compressed.

Moisture Content

Moisture content will be determined in all test congentration replicates
including control during range finding and main study at the beginning
and end of the test. Determined quantity of distilled water will be added
1o give an overall moisture conterit of about 35 percent of the dry waight

A clean oven dried glass bsaker will be taken, and s weight will be
faken approximately 10 g of scil will be dried in thermestatically
carifrolled oven with a temperature range of 105 + 2°C for appruximately
3 hours. The beaker will be placed in 2 desicecator and the moisture
cantent of the soil is calsulated as a percentage of the dry scil welght.

foisture content (%) = (W2-W3) / (W3-W1) x 100
Whars,

W1 = Welght of the glass beaker (g)

W2 = Weight of the moist soil + glass beaker (g)
W3 = Weight of the dried soil + glass baaker (g)

Acclimatization of Earthworm

Before start of the experiment, enocugh sarthworms with well-developed
clitellum will be collacted from the stock culturs, washed with distilled
water, and acclimatized for minimum of one day in artificial soil.
Bodyweight of minimum 10 earthworms will be weighed and recorded on
the day of acclimatization

Earthworm Weighing
Prior to the release of earthworms on the test medium surface, body
weight of 10 earthworms per replicate will be checked and recorded in
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the raw data. Earthwerm weighing between 300 and 800 mg will be
released into the test vessel containing test medium.

T7.25 WVehicle
The test item is not soluble in distilled water and solvents, then the
required quantity of test item will directly mix in the artificial soil and
thoroughly mixed.

T.2.6 Testitem Preparation
Required quantity of test item will be added to the respective test vessel
directly. Adequate volume of distiled water will be added to each
replicate test vessel containing the test itlem to moistensd the soil. The
contents were thoroughly mixed with the water and the datails of fest
item preparation for exposure will be recorded in the raw data file and
mentioned in the study report.

7.2.7 Treatment

Dunng range finding and main study/fiimit test. four replicates will be
mainfained for each lest concentration including control and sach
replicate will contain 10 earthworms. For each replicate, 500g of the
artificial soil will be placed in the respective test vessel. Ten earthworms
in the body weight rangss between 300 and 600 mg will be placed on
the test medium surface. The test containers will be coverad with iid 1o
prevent the test medium from drying and will be kept under the test
conditions for 14 days.

7.2.8 Range Finding Study
A preliminary range finding will be conducled by expesing the
earthworms to 0.1, 1.0, 10, 100 and 1000 mg/kg concentrations of Urja
Infra [n artificial soil along with contral groups.

T.2.8 Main Study
Based on the cumulative mariality obtained from the range finding study,
main study will be conducted by exposing the earihworms to at least five
different tesi convenirations In a geomslric seres with a separation
factor preferably not exceeding 2.0. The details of test concentrations
selected for the main study will be mentioned in the raw data and study

report.
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7.2.10 Limit Test

10,

If no earthworm mortality is noted during the range finding study at all the test
concentraficns, then the study will be restricted to limit test. During limit test,
earthworms will be exposed only to the highest test concentration of 1000
mafkg DWE/Z008A-1KG ILD Draynzyme sleng with contrel and solvent contraol
(if used) groups.

OBSERVATIONS

pH of the blended artificial soil will be recorded on the day of
acclimatization and in all test concentration replicates Including control
on the day O of treatment during range finding and main siudy.

Moisture content of arfificial soil will be checked on day 0 and day 14 in
all test concentration replicates including control during range finding and
main study.

Light intensity will be recorded on acclimatization and everyday (day O lo
day 14) during the range finding and main study.

Mortality and toxicity signs will be recorded on day 7 and 14 afier
treatment. The mortality will be assessed by emplying the fest medium
onto & tray, sorling worims. from the medium and testing their reaction to
a mechanical stimulus at the front end. After the 7" day assessment,
worms and test medium will be replaced in the correspending lest vessel
for another 7 days. Toxicity symptoms such as sluggish, rigidity, sores,
coiling, fragmentation, and dead will be observed and recorded in the
raw data.

Body weight of live earthwarms will be recorded on day 0 and day 14 in
control and treatment groups during the range finding and main study.

VALIDITY CRITERIA
The mortality in controls should not exceed 10 percent at the end of the
test.

STATISTICAL ANALYSIS

The mortality/concentration data will be used to calculate the median
lethal concentration (LCsy) and its confidence limits from main study
data. Finney's Probit Analysis will be applied to caleulate the LCgp with
958% confidence limits and graph showing conceniration/effect curve will
also be plotted. No Statistical analysis will be performed for the range
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finding study and limit test, SPSS softwars (Version 25) will be used 1o
for the probit analysis.

11. DATA COMPILATION
Crata will be summarized in a tabular form, the number of earthworms
used, average live weight and number of live worms per treatment at
start and end of the experiment, Soil pH, light intensity, meisture content
and maortality data will also be tabulated.

12. FINAL REPORT
The final reporl will be prepared in complance to the principles of GLP
and normally include, but not limited to the fallowing:
= - A deseriptive title.

» The name and address of the Sponsor and the iest facility along
with the defails of study schedule.

> The names of ail personnel involved in the study.

~ A compliance statement signed by the Study Director tha! all
applicable GLP regulations were followed in the conduct of the
study.

» Quality Assurance (QA) statement; that states thai the report
accurately reflects the raw data obtained during the performance cf
the study and including the dates of QA activities and the dates
reported to study director and management.

» The Test ltem and its code, composition and other apprepriate
characteristics and vehicle with identification by name.

» Complate description of the test sysiem including species. source,
number, test conditions, photoperiod, and acclimation.

> Statistical analysis of the results (if applicable).
» Method of preparation of stock and test solutions.

» Graph of the concentration moriality curve at the and of the test.
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» LCsx values, with 95% confidence limits at each of the
recommendstl observation times (day 7 and 14), i applicable.

~ Highest concentration causing no mortality, lowest concentration
causing 100% mortality.

=~ Moisture contant of arificial soil at the start and end of the test, pH
at start of the test, light intensity datails efc.

» A description of the results; discussion and eonelusion.
= A deseription of all study plan deviations, if any.

= Adescription of all circumstances that may have affected the. guality
or integrity of the study.

= The storage locations of all raw data, specimens, reports, Test ttem
raference sample and the archiving period.

13.  ARCHIVING
The following will be archived at the test facility for at least 8 years (3
cycles of GLP) after completion of the study: study plan, all raw data,
draft and final reports, a representatve sample of Test ltem
(approximalely one gram), elc. Before discarding of any archived study
materials, the Sponsor will be contacted for the disposal.

14. STUDY PLAN DISTRIBUTION
The final study plan (original copies) will be distributed as follows:
Test Facllity: One signed study plan in original (Copy No. 1/2)
Sponsar One signed study plan in original (Copy No. 2/2)
Document Contrel: Cne controlled copy
Quality Assurance Unit: One controiled copy
Siudy Personnel: One controlled copy

15, REPORT DISTRIBUTION
The siudy report will be distributed as follows:
Test Facility : One signed final report in original (Copy No. 1/2) and an
electronic copy in the PDF format.
Sponsor : Ore signed final report in original (Copy No. 2/2)
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16. AGREEMENT
This study plan for Study No.: CSIR-ITR/GLP/387, “Earthworm, Acute
Taxicty Test of Uraynzyme” has been mutually agreed:

for TEST EACILITY for STUDY SPONSOR
STUDY DIRECTOR SPONSOR

REPRESENTATIVE
Date: o5 |aalsans™ Date:

i + gt
Email Consent Received on: - ¢4 02 Inoz';

QUALITY ASSURANCE UNIT

Data: DF)GLJ 025

s Al )

\
TEST FACILITY MANAGEMENT
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ANNEXURE - I

CERTFICATE OF ANALYSIS
p7
Test Report

Water Sample Analysis Aeport

Client's Name & Address: Report No: GLEFL{230124/01
Wijs. Dhara Bio-tech
Near SarasChakdi, Near Gaushals,
Kunjrav Road, Sarsa,
| Anand 388365, Gujarat
[ Contact Parson: Mr, Vasantlal Patel Issue Date: 01022024
| Lab D Code + | GLEPL/240124/WL,
| Sample Description i | Product Sample | Purpose + | Asper Client requirement
Data of Sampling ¢ | Submitted by Sample = | Submitted by Client (Dhara
Clignt [Dhara collected/Submitted by Bic-tech)
Big-tech)
Oate of 5ample Recajved 1| 24/01/1024 Test Paramsters * 1 Ac per Client i t
Date of starting Analysis : | 35/01/2024 Quantity/No. of sample | ; | 1No. Batch No. 01/01/24
Cate of completion Anaysis | | 31j01/2024 Packed/Seal - : | Sealed {13/01/24)
Result Toble
i TestParameters Test Method unit Results-
1 | Drayneyrme for Bacterts Count 50 15545.3 MPN/LDO mL Absent

Remark: in accordance te G.5.R613(E)-This produst does not conlain any Bacieria, thus dass mat
require 'Apprakal by genetic Engineering Agpraisal Committes},

5 N

Chemist. Authorized Signatory
Reltha Dare

Motes: {1] The results pertein Lo tested temsonly.
(2} This report shali nat be reproduced, sesept in full, without written apsroval of the laboratory.
(3B} Authantieity ef this Report could be validated with offi At el Evl h Pt Lid,
(4} Porishable sampies will b after testing, others after 7 days from the date of issue of the report, urless
atherwise umeed with the customer or as requires by the apolicable regulations.

QN: U74140GI2010PTCO59798

Greenleaf EnviroteckPyt, Ld., Nr. RangoliFlats, Radh Road, el = 384002. Gujaray, India.

Tel: 491-9725518974, E-maii: hfgﬂgjgp_! com, Web: www.glepl com
Branch Office; 304, Kankivatl Complax, Singanpor-Cauzway Road, Kstargam, Surat- 395004
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ANNEXURE - IV
TEST SYSTEM CHARACTERIZATION CERTIFICATE

PG & RESEARCH DEPARTMENT OF ZOOLOGY
THE N EW C O LLE GE (Autonomous)

o Soonsored by - THEMUISLIM EDUCATIONAL ARSDCIATION OF SOUTHERN INDIA
it iy AT (AFFILIATED T THE UNIVERSITY OF MADRAS L ACCREDITED BY NAAD WiTH"A' GRIADE)

“Assotiation Gardens”, 87, Peters Road, Roysnettah, Chennai - 600 014 Indiz
Phane : 2635 126D, 2835 (J8E Fex : (44 - 2835 2863

M. Saiyad Musthafa, vs-. non. Date 20.03:2035

Assistant Professor
Identification Certificate

This is to certify that the specimens sent by Dr. Anbumani Sadasivam, Scentist,
Ecetoxicoiogy Division of CSIR-Indian Institute of Toxicology Research (IITR), Lucknow belorgs
to Efsenia fetidsz (Savigny, 1826). The specimens are identfied and authenticated based on
the following exiemal morphological characters:

F  Segments 80-120;
»  firstdorsal pore between segments 4/5 (sometimes 5/6);
> clitallum over segments 24,25, 26-32;
= tubercuin pubertatis on segments 28-30;
» seminal vesicles; four pairs on in 9-12;
= spermathecae, two pairsin 9/10 and 10/11
CLASSIFICATION
Kingdom ¢ Animalia
Subkingdom : Eumetazea
PhryTum ¢ Annelida
Class : Cligochaeta
Famity :  Lumbricidae
Fenus t Eséna
R . Qfdfi-ng
M. SAIYAD MUSTHAFA, mc, B.rhil,
ASSISTANT PROFESSOR
P.G. & RESEARCH DEFT. OF ZOOLOGY
THE NEW COLLEGE [AUTOMOMOUS)
CHENNAI-800014
2124 Muthamit Nagar, Thatakkudi, Lalgud Talik, T i- 621218, India.
E-maill ; saiyad_musthala@redifimeil.com §f 89051 24468
|
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ANNEXURE -V

GLP Certificate

TRTEE A
National Good Laboratory Practice (GLP) Compliance Monitoring Authority (NGCMA)
Department of Science and Technology

GOVERNMENT OF INDIA
Certificate of GLP Compliance
This is to certify that

Toxicity Testing: GLP Test Facility, CSIR-Indian Institute of Toxicology Research
CRK Campus, Gheru, Sarojini Nagar Industrial Area
Lucknow-226008, Uttar Pradesh (india)

is a GLP certified test facility in compliance with the NGCVA's Document No. GLP-101
“Terms & Conditions of NGCMA for obtaining and maintainin g GLP certification by a test
facility” and OECD Principles of GLP.

$ . The test facility conducts the below-mentioned tasts/ studies:

Toxicity Studies

Mutagenicity Studies

Environmental Toxicity Studies on Aquatic and Terrestrial
Organisms

Analytical and Clinical Chemistry Testing

_f?'-l The specificarea(s) of expertise, test item(s) andtest system(s) are listed in the annexure
overleaf.

-y

-

)
Certificate No. ;GLP/C-213/2023 B\ &) {DOr. Ekta Kapoor)
Issue Date 107-12-2023 ; Head, NGCMA
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Annexure-X

Technical Review Report on “Drynzyme”

Reviewer:
Dr. Banwari Lal, PhD

Former Senior Director TERI, New Delhi

1. Background

I have reviewed the Technical Report on “Drynzyme” provided by the manufacturer. The
manufacturer claims that Drynzyme is a cocktail of enzymes intended for:

o Treatment of sewage water

e Treatment of wastewater in drainage systems

e Remediation of contaminated river water

o Control of water hyacinth growth in ponds and stagnant water bodies

The product is being used by Municipal Corporations and other user industries for large-scale
environmental applications.

2. Claims Made by the Manufacturer
According to the technical report, Drynzyme contains multiple enzymes, including:

Urease

Xylanase

Cellulase

Amylase

Ammonia monooxygenase
Acid phosphatase

Lipase

Protease

The functions of these enzymes, as described in the report, appear to have been compiled
from published scientific literature available in the public domain. However, no product-
specific experimental validation data are provided.

3. Scientific Concerns
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3.1 Enzyme Production and Purification

The manufacturing process described for Drynzyme is vague and scientifically inadequate.
Critical details are missing, including:

e Source organism(s) used for enzyme production
o Fermentation conditions

o Enzyme extraction procedures

e Purification methods

o Stabilization strategy in final formulation

Without these details, the scientific validity of the product cannot be assessed.

3.2 Formulation Inconsistency
The manufacturer states that Drynzyme contains:

e 70% hydrated silica
e 29% lignocellulosic material
e 15% enzymes

The total percentage equals 114%, which is mathematically incorrect and scientifically
unacceptable. This raises serious concerns regarding formulation accuracy and
documentation integrity.

Furthermore:

o Hydrated silica and lignocellulosic material are not water-soluble.
o 1ITR reports that Drynzyme is water-soluble and prepared as a stock solution in water
for toxicity test.

This discrepancy requires clarification.

3.3 Lack of Enzyme Activity Data
The manufacturer has not provided:

e Specific activity (U/mg or equivalent) of each enzyme
e Total enzyme activity per gram of formulation

e Units of enzyme activity

« Stability profile under storage conditions

e Shelf-life of each enzyme

o Stability of enzyme activity in the formulated product
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Without quantitative enzyme activity data, the claim that Drynzyme is a functional enzyme
cocktail cannot be scientifically validated.

3.4 Physical Form Uncertainty
The product is described as:

e Asolid material
o Packed in polyester bags

However, it is unclear:

e Drynzyme is powder, but enzymes used in Drynzyme are powder or liquid
e How enzyme activity is preserved in this matrix
e How enzyme release occurs in aqueous systems

4. Review of II'TR Toxicity Testing
I have reviewed the II TR test protocol and test reports. It appears that:

o Standard protocols were used
e GLP laboratory practices were followed

However, major concerns remain:

1. Itis unclear whether IITR verified that the tested sample actually contained the
enzymes claimed by the manufacturer.

2. There is no indication that enzyme composition or activity was confirmed before
toxicity testing.

3. The physical form of the Drynzyme is solid, however silica and lignocellulose
material in Drynzyme are not water soluble, and how the stock solution of non-water
soluble Drynzyme was prepared, it is not clearly described.

Most importantly, IITR does not appear to have certified that the tested material was a
verified enzyme-based formulation.

5. Key Scientific Gap
Before conducting toxicity studies, the following should have been established:
1. Whether Drynzyme contains all listed enzymes

2. Functional activity of each enzyme
3. Units and measurable activity levels
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4. Stability and shelf-life of enzyme activity
5. Batch-to-batch consistency

Ideally, IITR should have:

e Collected independent samples from municipal corporations using the product
o Verified enzyme composition and activity
e Then conducted toxicity evaluation

Without verification of product identity and functionality, toxicity testing alone is insufficient
to validate environmental safety.

6. Conclusion

Based on the information provided:

o Drynzyme does not appear to be a scientifically validated enzyme cocktail.

e The formulation data are inconsistent and mathematically incorrect.

e Enzyme activity and stability data are absent.

e There is no confirmation that the product tested for toxicity actually contains the
claimed enzymes.

Therefore, the toxicity tests conducted by IITR cannot be considered fully valid in the
absence of product characterization and enzyme activity verification.

7. Recommendation

In view of the lack of scientific data regarding:

e Enzyme production
e Purification

e Activity units

o Stability

o Verified composition

| strongly object to the large-scale application of Drynzyme in natural ecosystems for
wastewater treatment, river remediation, or water hyacinth control until comprehensive
scientific validation is conducted.

Large-scale environmental application without proper biochemical characterization and
ecological safety assessment poses potential risks to natural ecosystem
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Expert Comments on the Use of “Draynzyme” in Natural Water Bodies
Submitted by:

Prof. Rup Lal
INSA Senior Scientist

Background and Context

[ have gone through the documents provided. The present comments are based on my
critical examination of toxicity assessment reports submitted by CSIR-Indian Institute of
Toxicology Research (IITR), information provided by the manufacturer regarding the
composition and claimed functionality of the product “Draynzyme,” and the context of its
proposed or trial use in natural water bodies.

Concerns Regarding Product Composition and Characterisation

The manufacturer describes Draynzyme as an enzyme-based formulation comprising
multiple enzymes. However, no product-specific experimental data have been provided to
conclusively demonstrate enzyme presence, stability, or activity under environmental
conditions.

Inconsistencies in Formulation Details

Declared constituents exceed 100%, and the presence of insoluble materials contradicts
aqueous testing protocols. These inconsistencies raise serious concerns regarding product
transparency and quality control.

Evaluation of IITR Toxicity Studies

The IITR studies primarily focus on acute toxicity endpoints. While useful as an initial
screening, such tests are insulfficient to assess ecological safety in complex natural water
bodies, particularly without independent verification of product composition.

Ecological and Environmental Considerations

Introduction of enzyme-based or undefined biological additives into natural ecosystems
may alter nutrient cycling and microbial community structure. No long-term ecological
impact data have been provided.

Regulatory and Scientific Gaps

Independent biochemical characterisation, enzyme activity validation, batch-to-batch
consistency analysis, and chronic ecological risk assessments are required before
environmental application can be considered.
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Conclusions

Based on the available information, Draynzyme cannot presently be regarded as a
scientifically validated enzyme-based remediation product suitable for application in
natural water bodies.

Recommendations

Large-scale or repeated application should not be permitted until comprehensive
laboratory validation, controlled field trials, and long-term ecological impact studies are
completed.
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Use of DraynZyme: Points of Concern
Atya Kapley

Prof of Practice, Raisoni Group of Institutes, Nagpur
Former Chief Scientist, CSIR NEERI

With reference to the email from Ms Deepa Kumari, Senior Scientific Assistant, CPCB to the

undersigned, regarding my comments on the use of DraynZyme in rivers and lakes to control water

hyacinth, the following are my concerns:

1.

Water hyacinth is a sturdy free floating plant that has roots going upto 1-3 feet below water. It
does not seem feasible that a collection of enzymes sprayed on the plant will be able to eradicate
it from a target niche since enzymes, as proteins, have a very short shelf life without proper
stabilising factors. The manufacturers information on the cocktail does not indicate any such
stabilizers. Besides, enzymes work at a particular temperature and concentration that is not
defined in the documents attached.
There are multiple enzyme inhibitors in polluted water. What is the acting point of the enzyme?
What part of the plant does it act on?
Chemical composition of the product, DraynZyme is not provided, nor is concentration of the
enzyme cocktail, nor any information of dosage required for different stages of growth of the
weed.
Product is described as ‘slowly dissolving into water over a period of time’. How can silica and
lignocellulosic material dissolve?
The cocktail of enzymes listed may not act in synergy with one another. For example, the action
of the enzyme urease increases the pH of the medium while acid phosphatase works at an acidic
pH. Some enzymes are NADH- or NADPH-dependent for their action and hence not viable in
cell free forms. There seems no purpose of urease in plant growth control.
Enzymes need time to act and hence there has to be a holding time to take effect, they require
specific temperature too, even if the cocktail is compatible. The growth of the plan will overtake
the bioremediation option of only spraying the bioremediating agent.
What is the half life of the cell-free enzymes?
Toxicity reports from IITR: I would like to state here that this is not my area of expertise,
however, as a person who has worked in the environmental remediation field for 30 years, I
would like to point out some red flags:

e There seems to be no dose dependent study carried out, so it is not possible to discern

if higher doses could be lethal or toxic.

e No statistical analysis was done
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e If, as mentioned in point 3, the product slowly dissolves, then how long was the toxicity

test period?

e No long term effect of aquactic flora and fauna can be predicted with the current tests

Conclusion: The information provided is not sufficient to state if this product is safe to use in the
environment. The composition of the product needs to be specified with concentrations, half life of

enzymes, stabilizing material etc. And most importantly, long term toxicity is necessary to understand

effect on aquatic flora and fauna.
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