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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. 
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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 

(IITR), Lucknow (formerly Indian Toxicological Research Centre - ITRC) on 
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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 1st meeting attached enclosed as Annexure-II) 

 

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 1st Minutes of the 

meeting, 2nd 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 2nd meeting enclosed as Annexure-III) 

 

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

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

  

In view of above, 3rd 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 

3rd 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. 

  

1st 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. 
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iii. 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-VIII and Annexure-IX.   

 

Subsequently, 2nd Meeting of the Committee was held on 02/02/2026 at 03:30 PM 

through Hybrid Mode. The Committee concluded the following: 

i. 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. 

 

ii. Product appears to be useful for sewerage cleaning.  

 

iii. IITR assessed the product - “Draynzyme” and did not observe any adverse 

impacts in acute toxicity assessment. 

 

iv. 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. 

 

v. 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. 
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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 IITR 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.                   

 

***** 
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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, 

Annexure-I
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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 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.  

Prakash Shrivastava, CP 

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

Annexure-II
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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.

 
--  OO  --
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Annexure I
 

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

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

Introduction 

Central Pollution Control Board 

Delhi-l10032 

Minutes of meeting 

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 (TR), 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-l. 

Discussions 

Mr. Partha Pratim Maity, Scientist 'B', wOM-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. 

Mr. Mangesh Dighe, Environment Officer at the Pune Municipal 
Corporation, enquired about the tests required to test the toxicty of 

Draynzyme. Dr. Akshay Dwarakanath of CSIR-|TR, 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 
3. Earthworm, Acute Toxicity Test 
4. Acute fish embryo toxicity test 

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

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

CSIR-ITR, 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-

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

Annexure I 

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', WWOM-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 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. 

 
--OO-- 

Annexure-IV
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Annexure-I 

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

1. Nazimuddin, Sc. F & DH, WQM-I, CPCB 

2. Sh. Pratik D. Bharne, Sc. E & Incharge RD Pune, CPCB 

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

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

5. Dr. Akshay Dwarakanath, Senior Principal Scientist–Regulatory 

Toxicology, CSIR–Indian Institute of Toxicology Research, Lucknow, 

6. Dr. Anbumani Sadasivam, Principal Scientist, CSIR-IITR, Lucknow 

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

8. Sh.Mangesh Dighe, Environment Officer, Pune Municipal 

Corporation 
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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. 
 

 
Classis Polluted Lake Bellandur at Bengaluru India, with heavy foam & also fire on water.  
 

 
Water Hyacinth (Eichornia crassipes) covering the water surface. 
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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 CO₂, 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 
• Aeration or nutrient dosing to stimulate indigenous degraders 
• Bioaugmentation with specialized strains that thrive only on target pollutants 

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

Core Mechanisms 
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1. Microbial Degradation 
Organic load (e.g., fecal organics, oils, detergents) becomes microbial “food,” reducing BOD as cells 
oxidize compounds to CO₂, H₂O 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 (H₂O₂) 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: 

 Introduction of invasive species—microbial cultures or living plants—is prohibited. 
 Use of hazardous or genetically engineered microorganisms is banned (Rule 1989). 
 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. 
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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: DrynzymeTM (enzyme pack for sewage treatment) 
 

 Contains pre-formulated waste-digesting enzymes—no live bacteria or fungi 
 Formaldehyde-fumigated to denature all DNA/RNA, ensuring zero viable organisms 
 Acts as a biological catalyst, accelerating native microbial breakdown of organics 
 Fully compliant: no invasive species, no GMOs, no hazardous chemicals 

Recommended Dosage 

 Typical: 5–6 ppm 
 Maximum: 10 ppm 

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

Treatment Capacity per 1 kg of Drynzyme 

Dosage (ppm) 
Enzyme Required 
(mg/L) 

Water Treated per 1 kg 
Drynzyme 

Volume 
(kiloliters) 

5 ppm (Minimum dose) 5 mg/L 1,000,000 mg ÷ 5 mg/L 200 kL 

6 ppm (Recommended dose) 6 mg/L 1,000,000 mg ÷ 6 mg/L 166.7 kL 

10 ppm (Maximum recommended 
dose) 

10 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. 

 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 BIO RE-MEDIATION TREATMENT METHODOLOGY: 
 
Draynzyme™ ILD (In line Digestion) Enzymes: used to accelerate sewage and other effluent waste digestion 
in waterways and sewage networks.   
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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: 

 

1. Algal Growth Inhibition Test (OECD Test Guideline 201) 

2. Daphnia sp. Acute Immobilization Test (OECD Test Guideline 202) 

3. Acute Fish Embryo Toxicity Test (OECD Test Guideline 236) 

4. Acute Earthworm Toxicity Test (OECD Test Guideline 207) 

 

The results of the studies are summarized below:  

 

S. No. Study Title Endpoint 
Toxicological 
Dose Descriptor 

Value 

1. 
Algal Growth 
Inhibition Test 

Growth rate and Yield ErC50 and EyC50 >100 mg/L 

2. 
Daphnia sp. Acute 
Immobilization Test 

Immobilization EC50 >100 mg/L 

3. 
Acute Fish Embryo 
Toxicity Test 

Lethality and 
Developmental Defects 

LC50 >100 mg/L 

4. 
Acute Earthworm 
Toxicity Test 

Survival LC50 >1000 mg/Kg 

ErC50 – Concentration resulting in 50% inhibition of growth rate 
EyC50 – Concentration resulting in 50% inhibition of yield 
EC50 – Effective Concentration 
LC50 – 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. 
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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:  
●​ Urease: Catalyzes the conversion of urea to ammonia. 
●​ 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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●​ 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. 

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

●​ Hydrated Silica: Media to hold and maintain sustained release of enzymes 
●​ 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% 
2 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: 

(NH2)2CO + H2O urease→ CO2 + 2NH3 

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. 

Activity 

The kcat/Km of urease in the processing of urea is 1014 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 NH2

− 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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By Hausinger/Karplus 

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, His320, 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 His320 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 His320 donating 
its proton to form the ammonia molecule, which is then released from the enzyme. While the majority of the His320 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 His320 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 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 (Ni1) 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 Ni1 is stabilized through the protonation state of Hisα222 Nԑ. Additionally, the conformational change from the open to 
closed state of the mobile flap generates a rearrangement of Alaα222 carbonyl group in such a way that its oxygen atom points to 
Ni2. The Alaα170 and Alaα366 are now oriented in a way that their carbonyl groups act as hydrogen-bond acceptors towards 
NH2 group of urea, thus aiding its binding to Ni2. Urea is a very poor chelating ligand due to low Lewis base character of its 
NH2 groups. However the carbonyl oxygens of Alaα170 and Alaα366 enhance the basicity of the NH2 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 Ni1 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 α-1,4-glycosidic bonds. 

α-Amylase 

The α-amylases (EC 3.2.1.1 ) (CAS 9014-71-5) (alternative names: 1,4-α-D-glucan glucanohydrolase; glycogenase) 
are calcium metalloenzymes. By acting at random locations along the starch chain, α-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, α-amylase tends to be faster-acting than β-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 α-amylases. 
The α-amylase form is also found in plants, fungi (ascomycetes and basidiomycetes) and bacteria (Bacillus). 

β-Amylase 

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

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

γ-Amylase 

γ-Amylase (EC 3.2.1.3 ) (alternative names: Glucan 1,4-a-glucosidase; amyloglucosidase; exo-1,4-α-glucosidase; glucoamylase; 
lysosomal α-glucosidase; 1,4-α-D-glucan glucohydrolase) will cleave α(1–6) glycosidic linkages, as well as the last α-1,4 glycosidic 
bond at the nonreducing end of amylose and amylopectin, yielding glucose. The γ-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: 
●​ Endocellulases (EC 3.2.1.4) randomly cleave internal bonds at amorphous sites that create new chain ends. 
●​ 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 II, that work processively from the 
nonreducing end. 

●​ Cellobiases (EC 3.2.1.21) or beta-glucosidases hydrolyse the exocellulase product into individual monosaccharides. 
●​ 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 + AH2 + O2 → NH2OH + a + H2O 

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+
4 + NO-

2 → N2 + 2H2O 

 

Possible reaction mechanisms:​
According to 15N 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 (N2) 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+
4 + 3O2 → 2NO-

2 + 4H+ + 2H2O 

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

​ ​ NH+
4 + NO-

2 → N2 + 2H2O 

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 + H2O → alcohol + H3PO4 

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: 

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

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

●​ Laccases use molecular oxygen to oxidize phenolic substrates. 
●​ 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. 

●​ 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: 

​
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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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Copy of Certificate of Analysis: 
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Copy of Certificate of live Bacteria in Finished product:​

​
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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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Experimental studies: 

Chemical Oxygen Demand of Waste in Water under Controlled Environment: 
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Certification of Products' Anti-Corrosive Nature: 
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CSlR - National Environmental Engineering Research Institute (NEERI) Test Report: 
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Field Test Reports: 

Panaji PWD testing for Sewage Pipeline cleaning: 
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Military Engineering Services, Indian Army, Pune Cantonement: 
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Hydrabad Metropolitan Water and Sewerage Board: 
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Pune Municiple Corporation: 

PMC First trails: 
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PMC trials on Sewage water: 
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PMC Second trials on Sewage  water: 
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PMC Testing at Mhasoba Gate: 
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PMC testing at Warje Nalla: 
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PMC testing in Drains: 
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PMC work in Sewage Network : 
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PMC work at Ramnadi: 
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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: 
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CSIR - Indian Institute of Toxicology Research: 

Study on Acute Fish Embryo: 

 

 

 

187



 

188



 

189



 

190



 

191



 

192



 

193



 

194



 

195



 

196



 

197



 

198



 

199



 

200



 

201



 

202



 

203



 

204



 

205



 

206



 

207



 

208



 

209



 

210



 

211



 

212



 

213



 

214



 

215



 

216



 

217



 

218



 
 

 

219



Study on Freshwater Alga Growth Inhibition: 
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Study on Daphinia sp. Acute immobilization test: 
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Study on Earthworm, acute toxicity test: 
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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: 

 Treatment of sewage water 

 Treatment of wastewater in drainage systems 

 Remediation of contaminated river water 

 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 

Annexure-X
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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: 

 Source organism(s) used for enzyme production 

 Fermentation conditions 

 Enzyme extraction procedures 

 Purification methods 

 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: 

 70% hydrated silica 

 29% lignocellulosic material 

 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: 

 Hydrated silica and lignocellulosic material are not water-soluble. 

 IITR 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: 

 Specific activity (U/mg or equivalent) of each enzyme 

 Total enzyme activity per gram of formulation 

 Units of enzyme activity 

 Stability profile under storage conditions 

 Shelf-life of each enzyme 

 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: 

 A solid material 

 Packed in polyester bags 

However, it is unclear: 

 Drynzyme is powder, but enzymes used in Drynzyme are powder or liquid 

 How enzyme activity is preserved in this matrix 

 How enzyme release occurs in aqueous systems 

 

4. Review of IITR Toxicity Testing 

I have reviewed the IITR test protocol and test reports. It appears that: 

 Standard protocols were used 

 GLP laboratory practices were followed 

However, major concerns remain: 

1. It is 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: 

 Collected independent samples from municipal corporations using the product 

 Verified enzyme composition and activity 

 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: 

 Drynzyme does not appear to be a scientifically validated enzyme cocktail. 

 The formulation data are inconsistent and mathematically incorrect. 

 Enzyme activity and stability data are absent. 

 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: 

 Enzyme production 

 Purification 

 Activity units 

 Stability 

 Verified composition 

I 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 

I 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 insufficient 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.  

2. 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? 

3. 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. 

4. Product is described as ‘slowly dissolving into water over a period of time’. How can silica and 

lignocellulosic material dissolve? 

5. 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. 

6. 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.  

7. What is the half life of the cell-free enzymes?   

8. 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: 

• 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.  

• No statistical analysis was done 
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• If, as mentioned in point 3, the product slowly dissolves, then how long was the toxicity 

test period?  

• 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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