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• Indian Seafood Export: 10,51,243 MT (USD 5511.12 million/Rs. 
33441.61 crores) 

• Production (FAO Database 2013-14) 
• Total: 9.2 million tonnes  

• Capture: 4.64 million tonnes (50.5%) 
• Inland Capture: 26.4% 

• Marine Capture: 73.6% 

• Aquaculture: 4.56 million tonnes (49.5%) 

• Global Status: 2nd in Aquaculture; 2nd in Total Fish Production 



Current FSSR on Pesticide Residue in Fish and Fish 
Products 

 

 

 

 

 

 

 

 

 

 

 

Pesticide Tolerance Limit 
(ppm) 

Carbaryl 0.2 

D.D.T. ( D.D.T., D.D.D. and D.D.E. singly or in any 
combination)* 

7.0 

Endosulfan* 0.2 

 -hHCH , -̡HCH , -ɻHCH, g-HCH (Lindane)* 0.25 

Quinalphos 0.01 

*Banned as per under Insecticides Act, 1968 (46 of 
1968) 
*EMRL at LOQ or higher as per monitoring data 
 



Global Regulation for Pesticide Residue 
in Fish 
• Codex: No MRL 

• EU: No MRL 

 
• EU has a uniform limit of 0.01 ppm for all pesticides and agricultural 

chemicals in fish and fisheries products  

 

• MRL exists for USA, China, Japan, Russia, Australia 

 

 



 
Pesticide Residue in Fish & Fishery Products 
Source: MPRNL (Monitoring of Pesticide Residues at National Level) 

• Period 2009-2015 

• Total number of Samples analysed: 4502 

• Number of samples with residue: 34 (0.75%) 

• Number of samples above FSSAI MRL: (0.29%) 

• Commonly Detected Pesticides: HCH, DDT, Quinalphos, endosulfan 

• Commonly above MRL Pesticide: Quinalphos 

• Pesticide detected, but not in MRL list: Chlorpyriphos 

 



 
Pesticide Residue in Fish & Fishery Products 
Source: MPRNL (Monitoring of Pesticide Residues at National Level) 

• Pesticides analysed under MPRNL scheme 

 MPEDA, Kochi BCKV, West Bengal 

·             ʰ HCH 
·             ʲ HCH 
·             ʴ HCH (lindaneύ 
·             ʵ HCH 
·             Aldrin 
·             Heptachlor 
·             Heptachlor Epoxide 
·             Dicofol 
·             Endosulfan I 
·             Endosulfan II 
·             Endosulfan sulfate 
·             пΣпΩ 559 
·             пΣпΩ 555 
·             пΣпΩ 55¢ 

HCH-I, HCH-II, Lindane, HCH-IV, 
Endosulphan-I, Endosulphan-II, 
Endosulphan Sulphate, Phorate, 
Dimethoate, Phosphamidon, Parathion-
methyl, Malathion, Chlorpyriphos, 
Quinalphos, Ethion, Bifenthrin, 
Cyhalothrin-lamda, Cypermethrin-alpha, 
Fenvalerate, Deltamethrin 



Pesticide Residue in Fish & Fishery 
Products 
Source: Export Inspection Council  
National Residue Control Plan (NRCP) for aquaculture products 
Year Number of 

Samples 
Analysed 

Number of non-
compliant 
samples 

2015 303 0 

2014 236 0 

2013 194 0 

Pesticide MRL  used for 
compliance/ 
non-compliance by EIC 

 h-BHC 200 ppb 

ɰ-BHC 100 ppb 

ḃ-BHC 200 ppb 

Aldrin 200 ppb 

DDT 1000 ppb 

Dieldrin 200 ppb 

Endrin 50 ppb 

Heptachlor 200 ppb 

HCB 200 ppb 

Chlordane 50 ppb 



 
Pesticide Residue in Fish & Fishery Products 
Source: Miscellaneous (2003-2015) 
 
Source Pesticide level reported (µg/Kg) 

1. ICAR Adhoc Project on Chemical residue 
management in farmed and wild fish 
and shellfish of India (CIFT Project: 
2005-2008) 
 

2. National Risk Assessment Programme 
for Fish and Fish Products for domestic 
and international markets (ICAR 
Network Project: 2003-2006 
 

3. Research Publications 

-hHCH:0.18-40  
-̡HCH: 0.13-23.1   
-ɹHCH: 0.28-11.1   

Aldrin: 0.1-1201.33  
DDD: 0.17-12.0  
DDE: 0.16-5.9   
DDT: 0.1-50   
Endosulfan: 0.27-201 
Dieldrin: 0.02-760   
Heptachlor : 0.01-760.57  
Chlordane: 6.75-13.33  



Sample origin (Concentration range in µg/kg) 

Contaminants Krishna district, 

Andhra Pradesh 

(N=15) 

West Godavari 

district, Andhra 

Pradesh (N=54) 

East Godavari 

district, Andhra 

Pradesh (N=24) 

Visakhapatnam 

district, Andhra 

Pradesh (N=15) 

Ernakulum 

district, Kerala  

(N=25) 

Imported from 

Vietnam 

(N=15) 

Parathion-methyl  ---- ---- ---- ---- 66.11-70.88 (3) ---- 

Malathion  7.28-8.21 (3) 7.60-16.87 (24) 7.92-13.43 (5) 9.61-18.24 (4) 40.90-55.53 (3) 7.22-9.53 (8) 

Chlorpyrifos  ---- 6.10-10.32 (2) ---- ---- ---- ---- 

Fipronil  ---- 8.63-13.50 (3) ---- ---- ---- ---- 

Quinalphos  ---- ---- ---- 156-305 (6) 13.58-15.13 (3) ---- 

DDE-p,p'  ---- 16.76-17.34 (2) ---- ---- ---- ---- 

DDT-p,p'  ---- BLQ (2) 21.3-22.05 (2) ---- ---- ---- 

Etofenprox ---- 9.44-14.60 (2) ---- ---- ---- 13.82 (1) 

Pesticide Residue in Fish & Fishery 
Products 
Source: Research Data (CIFT, 2015-16) 



Sources of Pesticide Contamination in 
Fish 
Capture  Fisheries Culture Fisheries 

Marine:  
 

• Coastal pollution 
• Riverine discharge 

No approved use in aquaculture 

Inland: 
 

• Industrial discharge 
• Agriculture run off 
• Ground water seepage 

Used in pond preparation before stocking fish 
• Weed Fish Eradication 
• Removal of aquatic weeds 

Disinfestation of parasites in grow-out stage 

For ease of harvest 

Contamination of source water 

Seepage from adjacent paddy fields 

Aerial transport 



 



Issues 

• Most of the available pesticide residue data are obtained by 
employing GC-ECD. There is possibility of obtaining false positive 
result and overestimation due to co-elution of non-target 
compounds.  

• Reliability of published data 
• Method validation 

• Recovery/matrix stability/uncertainty 

• Limited information on residues of organophosphates, pyrethroids, 
carbamates, neonicotinoids 



Field observation on usage of pesticides 
in aquaculture 
• Field observation in different 

parts of India indicated use of 
pesticides like cypermethrin, 
dichlorvos and quinalphos at 
various stages of aquaculture 
operations such as pond 
preparation, eradication of 
aquatic insects as well as for 
harvest. 



Current FSSR on prohibited 
pharmacologically active substances in 
fish and fishery products  
1. Nitrofurans including  

 i. Furaltadone 

  ii. Furazolidone 

  iii. Nitrofurnatoin 

  iv. Nitrofurazone 

2. Chloramphenicol  

3. Sulphamethoxazole 

4. Aristolochia spp and preparations 
thereof 

5. Chloroform  

6. Chloropromazine  

7. Colchicine  

8. Dapsone  

9. Dimetridazole 

10. Metronidazole  

11. Ronidazole 

12. Ipronidazole and other nitromidazoles  

13. Clenbuterol 

14. Diethylstibestrol (DES)  

15. Glycopeptides  

16. Stilbenes and other steroids  

17. Crystal Violet  

18. Malachite Green 



Current FSSR on Antibiotic residue in 
Fish and Fishery Products 

• No ADI for oxolinic acid by JECFA 

 

Antibiotics MRL (ppm) 

Tetracycline 0.1 

Oxytetracycline 0.1 

Trimethoprim 0.05 

Oxolinic Acid 0.3 



Detected 

chemical 

contaminants 

Average 

residue in 

detected 

samples 

(µg/Kg) 

ADI  

(µg/Kg 

body 

weight/day) 

MPI  

(µg/person/day

) 

TMDI  

(µg/person/day

) 

Naphthalene  19.94 --- --- 0.94 

Fluorene 7.12 --- --- 0.33 

Phenanthrene 17.23 --- --- 0.81 

Parathion-

methyl  

102.55 3 180 4.82 

Malathion  14.61 300 18000 0.69 

Chlorpyrifos  8.21 10 600 0.39 

Fipronil  10.53 0.2 12 0.49 

Quinalphos 473.21 10 600 22.24 

DDE-p,p'  17.05 10 600 0.80 

DDT-p,p'  12.48 10 600 0.59 

Etofenprox 12.62 30 1800 0.59 

Risk assessment of pesticide residue level found in our own studies  



Global Regulation for antibiotic residues 
in Fish and Fishery Products 
• Codex: Chlorotetracycline, Oxytetracycline, Tetracycline (0.2 ppm in 

Fish and Giant Prawn) 

• USA: Florfenicol, Ormetoprim, Oxytetracycline 

• EU: MRL exists for 26 types of antibiotics 

 ό!ǳǘƘƻǊƛȊŜŘ ŦƻǊ ŀǇǇǊƻǾŀƭΧΦbƻǘ ŀƭƭ ŀǊŜ ŀǇǇǊƻǾŜŘ ŦƻǊ ǳǎŜύ 



Regulatory landscape for antibiotic 
use in Indian aquaculture  
• No agency to certify medicines for aquaculture and approve its use 

• DAHD/CAAI/FSSAI/CDSCO 

• No provision to monitor the type and quantum of antibiotics 
prescribed  

• No pharmacovigilance programme on monitoring the use pattern 

• Lack of database on quantum of antibiotics used in aquaculture 

• No measures for preventing extra-label use 

• No check on prophylactic use or as growth promoters 

• NRCP is only for export (EIC) 

 



Antibiotics covered under NRCP 
• Antibiotics  with MRL 



Field Observations 

• Use of unapproved and prohibited antibiotics are rampant in some 
parts of India.  

• Extra-label use of furazolidone to combat disease associated 
morbidity and anorexic conditions 

• Use of unapproved antibiotics like enrofloxacin, ciprofloxacin and 
cephalexin for prophylactic use in fish/shrimp farming 



Use of Cephalexin in Shrimp Farming 
 

 



Antibiotics from Feed/supplements 

• More than 200 brands of 
feed supplements, 
probiotics are marketed in 
India without any 
regulatory supervision 

• Presence of prohibited 
drugs & antibiotics has 
been reported 



Points for consideration  
(Fixation of MRLs and Risk Assessment of 
Antibiotics) 
• Licensing and control of aquaculture medicines 

   !ǇǇƭƛŎŀǘƛƻƴΧΦ9ȄǇŜǊǘ 9ǾŀƭǳŀǘƛƻƴΧ[ŜƎŀƭ ƛƴǎǘǊǳƳŜƴǘ ǘƻ ǎŜǘ aw[ 

• Report of Toxicological testing 
• Single dose toxicity (Acute toxicity) 

• Repeated dose toxicity (Chronic toxicity)  

• Tolerance in target species 

• Reproductive toxicity including developmental effects 

• Mutagenicity 

• Carcinogenicity 

 

 

 



Points for consideration  
(Fixation of MRLs and Risk Assessment of 
Antibiotics) 
• Hazard characterization data should include 

• Resistance transference 

• Environmental Risk 

• Exposure Assessment data should include 
• Assessment of  the effects of antimicrobial residues in food on the human 

intestinal microflora 

•  In the absence of data about effects on humans, the microbiological ADI 
could be based on in vivo model systems, such as studies on rodents, or in 
vitro models, such as MIC data or continuous culture systems; 

 

 

ADI = MIC50 ( g˃/g) × MMC (g) / FA × SF × BW (kg) 



Points for consideration  
(Fixation of MRLs and Risk Assessment of 
Antibiotics) 
• Pharmacokinetics and distribution of drug 

• Metabolism & Excretion  

• Bioavailability of drug in seawater 

• Residue toxicological hierarchy 

• Depletion of residues 

• Calculation of withdrawal period 
 

 

 



Withdrawal Period 

• Amendment to Drugs and Cosmetic Rules, 1945 (notification 12 Nov 
2010) stipulates 
• Labelling of the drug container with withdrawal period 

 

• Unless validated, withdrawal period shall not be less than 500 degrees days 
for fish meat 



     Antibiotic/drug Withdrawal  Period (days) 

    

Sulphamethaxazole  21-23 

Trimethoprim 21-23 

Oxytetracycline 17-19 

Acriflavine 15-20 

Oxolinic acid 22-25 

Chloramphenicol 28-32 

Furazolidone 25-30 

Spectinomycin  22-25 

Enrofloxacin  22-25 

Rifampin 22-25 

Florfenicol  22-25 

Ciprofloxacin 21-24 

Erythromycin 19-25 

SOURCE: 
ICAR-CIFT Research Project on  
ά!ǎǎŜǎǎƳŜƴǘ ƻŦ ǊŜǎƛŘŜƴǘ ǘƛƳŜ ƻŦ 
antibiotics in farmed aquatic 
animals by evaluating the 
ƳŜǘŀōƻƭƛǘŜǎέΣ v!a -4 /2007 (3) 
1000665004, 2007-2010 
 
Dr. Ashok Kumar  K. 



Way Ahead 

• Requires systemic and architectural changes  in regulation of food 
from aquaculture and fisheries 

• Establishment of National Residue Monitoring Plan 

• Creation of National Residue Database on digital platform  

• Phasing out of growth promoters /prophylactic agents from 
aquaculture practices 

• Expansion of current list of approved antibiotics for aquaculture 

 

 



 


