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A study was conducted to asses the effect of 
incorporation of organochlorine pesticide 
(lindane) in feeds on In vitro rumen 
fermentation and substarte degradation. To 
the  air dried forage sample lindane solution 
(0.01 ppm) was added into syringes to 
maintain the different levels of lindane (50, 
100, 150, 200, and 250 % of MRL) in T-1, 
T-2, T-3, T-4 and T-5, respectively. 
Estimation of TVFA by using Markham 
apparatus and Ammonia nitrogen was done 
by calorimetric method. The pH of the 
supernatant was estimated by digital pH 
meter. Total gas produced in 24 h (ml/200 
mg), pH, TVFA (mmol/100 ml) and NH3-N 
(µg/ml) remained similar in T-1, T-2 and T-
3 treatments. However, these parameters 
were significantly (P<0.05) reduced in T-5 
treatments, and T-4 exhibited intermediate 
position between T-5 and lower levels.  
Similarly, higher concentration of OCPs in 
feeds significantly (P<0.05) reduced 
TDOMR (mg/200 mg) and TDOMR (%), 
however, microbial-biomass production 
(mg/200 mg) and efficiency of microbial-
biomass production remained unaffected 
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Pesticides are a group of chemicals made for 
the purpose of killing or otherwise deterring 
“pest” species. The word pesticide may refer 
to insecticides, herbicides, fungicides, or 
other pest control formulations. Pesticides 
are inherently toxic and often associated 
with adverse health effects in non-target 
organisms (USEPA, 2009). Pesticides are 

long being utilized as the components of 
crop protection and vector control in animal 
husbandry practices. But it also have been 
emerged as a long term irreparable 
environmental damage concern throughout 
the world. The toxic effects associated with 
exposure to organochlorine pesticides 
depend on the amount and the length of time 
a living object is exposed to the chemical(s). 
Long-term/chronic exposures to 
organochlorine pesticides affect the central 
nervous system and can cause liver damage 
in humans. DDT and lindane have been 
classified as possibly carcinogenic to 
humans. Lindane is classified by the World 
Health Organisation (WHO) as 'moderately 
hazardous' and has an oral LD50 in the rat of 
88 mg/kg (WHO, 1994). It has also been 
reported that ionized compounds with a 
molecular weight of less than 200 like 
pesticides can transfer into milk (Levine, 
1983). Intake of organochlorine pesticides 
on animals leads to formation of residues in 
meat, milk and eggs. It accumulate in the fat 
of animals and their concentration in body 
fat can be much milk products. As a result, 
consumers are exposed to pesticides that 
pose a threat to public health by entering 
into the food chain. Pesticides have entered 
into food chain and are now omnipresent-in 
air, water, soil, vegetables, fruits, food 
grains, animal feeds, meat, milk and may 
adversely affect intake, digestibility and 
health of domestic animals. Therefore, the 
present study was undertaken to study the 
effect of incorporation of organochlorine 
pesticide lindane in feeds on In vitro rumen 
fermentation parameters. 
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MATERIALS AND METHODS 
The forage sample (green maize fodder) for 
in vitro study was collected from Fodder 
Unit of IVRI, Izatnagar. After proper 
chopping and drying it was grinded to 1 mm 
sieve size and then sample was analysed for 
of chemical composition. In vitro trial was 
carried as follows, 
Measurement of in vitro gas production 
 The in vitro study of feed samples was done 
by in vitro gas production technique (Menke 
et al 1979; Menke and Steingass, 1988). The 
fermentation was conducted in glass 
syringes containing the substrate and 
buffered rumen fluid for 24 hrs of 
incubation. 
Weighing of samples and greasing of 
piston 
About 300 mg of air dried (1.0 mm particle 
size) sample was weighed and transferred 
into syringes. Then lindane solution (0.01 
ppm) was added into syringes to maintain 
the different levels of lindane (50, 100, 150, 
200, and 250 % of MRL) in T-1, T-2, T-3, 
T-4 and T-5, respectively. After the addition 
of lindane solution, greasing of piston was 
done with paraffin soft white LR (M.P. 39-
560C) and pushed into the barrel of syringe. 
Lubrication with paraffin soft makes 
syringes gas-water tight and prevents the 
piston from getting stuck in the barrel. For 
each set, 36 syringes were used (4 for blank 
and 2 for standard of wheat straw having 
known gas production) and incubation was 
conducted for 24 hrs in the incubator at 
39OC. 
Preparation of buffered media  
All the solutions were prepared as per 
Menke and Steingass (1986).  
Filling of syringes and incubation  
Dispensed 30 ml buffered fluid to each 
syringe by an automatic dispenser. After 
recording initial volume (±0.5 ml), place the 
syringes in the incubator maintained at 
39OC. Syringes were shaken by hand 
intermittently at different intervals. The 
fermentation was terminated after 24 hrs of 
incubation and final gas volume was 
recorded.  
Estimation of pH TVFA, ME and ammonia 
The contents of syringes were transferred to 
centrifuge tubes and centrifugation was 
carried out at 5000 rpm for 5 minutes. After 

centrifugation supernatant was collected for 
estimation of TVFA by using Markham 
apparatus and Ammonia nitrogen by 
calorimetric method. The pH of the 
supernatant was estimated by digital pH 
meter immediately after termination of 
fermentation.  

 
RESULTS AND DISCUSSION 
Chemical composition 
The chemical composition of green maize 
fodder is presented in the Table 1. The 
composition of green maize fodder was 
within the reported range for green maize  
(Sen et al., 1978, Sayed et al., 1986 and 
Khanum et al. 2007).  
Effect of pesticide residues in fodders on 
rumen fermentation, substrate degradation 
Total gas produced in 24 h (ml/200 mg), pH, 
TVFA (mmol/100 ml) and NH3-N (µg/ml) 
remained similar in T-1, T-2 and T-3 
treatments. However, these parameters were 
significantly (P<0.05) reduced in T-5 
treatments (Table 2), and T-4 exhibited 
intermediate position between T-5 and lower 
levels.  Similarly, higher concentration of 
OCPs in feeds significantly (P<0.05) 
reduced TDOMR (mg/200 mg) and 
TDOMR (%), however, microbial-biomass 
production (mg/200 mg) and efficiency of 
microbial-biomass production remained 
unaffected (Table 3). As lindane and almost 
all pesticides are cumulative toxins they 
exert their effects depending on period of 
exposure and dose level. Acute exposure of 
lindane  mainly effects the central nervous 
system with manifested symptoms including 
vomiting and diarrhoea followed by 
convulsions. Lindane causes aplastic 
anaemia, breast cancer and Charge in new 
born has been identified (Blake & Brown, 
1993). These pollutants can cause potential 
endocrine and developmental effects in 
humans especially in childrens (Kutz et al.., 
1991).Administration to rats of 1.2 mg/kg 
technical polychlorcampher for 12 months 
resulted in changes in the liver function 
evidenced by increased sleeping time and 
hippuric acid synthesis (Spinu et al., 1970). 
Not much research work has been done on 
lindane toxicity either In vitro or in vivo in 
livestock animals and results in present 
study suggests that higher level (> maximum  
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Table: 1 Chemical compositions of green maize (% DM) 
Sr No. Particulars Green Maize 

1. Dry matter (DM) 96.43 

2. Organic matter (OM) 86.89 

3. Crude Protein (CP) 7.12 

4. Ether extract (EE) 1.41 

5. Total Ash (TA) 14.11 
 

Table : 2 Effect of graded levels of OCPs in feed on rumen fermentation  
Treatments Gas Volume (ml/200 

mg) 
pH TVFA (mmol/ 100 

ml RL) 
NH3-N (µg/ml) 

T-1 27.25b 6.75 6.79b 4.91b  
T-2 26.09b 6.76 6.82b 4.81b  
T-3 26.09b 6.78 6.45b 5.36b  
T-4 21.96a 6.83 5.71a 3.18a  
T-5 21.64a 6.88 6.26ab 2.53a  
SEM 0.76 0.05 0.15 0.04 
P- Value 0.051 1.001 0.060 0.051 
abc Mean bearing different superscript in a row differ significantly (P>0.01) 

 
Table 3:  Effect of graded levels of OCPs in feed on substrate degradation and microbial-biomass 

production  
Treatments 

TDOMR(mg/200 mg ) TDOMR, %  
MBP  

(mg/200 mg) 

EMP  
( mg / 100 mg 

TDOMR) 
T-1 125.16b 62.58b 65.208 52.10 
T-2 121.33b 60.66b 63.928 52.69 
T-3 122.60b 61.30b 65.198 53.18 
T-4 115.00ab 57.50ab 66.688 57.99 
T-5 110.50a 55.25a 62.892 56.92 

SEM 1.61 0.85 0.75 0.68 
P-value 0.050 0.060 0.095 0.890 
 abc Mean bearing different superscript in a row differ significantly (P>0.01) 

  
residue limit; MRL) of organochlorine 
pesticide residue (lindane) in feeds did not 
affect the in vitro rumen fermentation and 
substrate degradation except slight 
depression in on rumen fermentation and 
substrate degradation at very high level (>2-
2.5 times of MRL).  

 
CONCLUSION          
 It may be concluded that higher level (> 
maximum residue limit; MRL) of 
organochlorine pesticide residue (lindane) in 
feeds did not affect the in vitro rumen 
fermentation and substrate degradation. 
However, there was slight depression on 

rumen fermentation and substrate 
degradation was found at very high level 
(>2-2.5 times of MRL) of supplementation. 

 
REFERENCES 

1.  Blake, K. D and Brown, D. 1993.  
CHARGE association looking at the 
future  the voice of a  family support 
group, Child care health and 
development, 19, 395- 409. 

2.  Khanum,S.A., Yaqoob,T., Sadaf,S., 
Hussain,M., Jabbar, 
M.A.,Hussain,H.N.,  Kausar, R. and 
Rehman, S. 2007. Nutritional 
evaluation of various feedstuffs for 



P 482

 

Copyright © Society of Animal Science, Department of Livestock & Avian Science, Wayamba University of Sri Lanka  http://www.wayambajournal.com 
 

livestock Production using in vitro 
gas method.  Pakistan Vet. J., 27(3): 
129-133. 

3. Kutz, F.W. 1991. Organochlorine 
pesticides and polychlorinated 
biphenyls in human adipose tissue. 
Rev Environ Contam Toxicol  120:1. 

4. Levine, W. G. 1983. Biological Basis 
of Detoxication, Caldwell, J. and 
Jackoby, W. B. (Eds), Academic 
Press, London. 

5. Menke, K.H., Raab, L., Salewski., 
A., Steingass, H., Fritz, D. and 
Schneider, W. 1979. The estimation 
of the digestibility and metabozable 
energy content of ruminant feeding 
stuffs from the gas production when 
they are incubated with rumen liquor 
in vitro. J. Agric. Sci. Camb., 93: 
217-222. 

6. Menke, K.H. and Steingass, H. 1988. 
Estimation of the energetic feed 
value obtained by chemical analysis 
and in vitro gas production using 
rumen fluid. Ani. Res. Dev., 28: 7. 

7. Sayed, S. A. R., Aurangzeb, M. 
Ahmad, S. B., Shah, A. and Khan, I.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1986. Nutrient composition of some 
common feeds available in the North 
West Frontier Province of Pakistan. 
The Nucleus, 23: 27-32. 

8.  Sen, K. C.;  Ray, S. N. and Ranjhan, 
S. K. 1978  Nutritive value of indian 
cattle feeds and feeding of animals. 
pp. 92. 

9. Snedecor, G. W. and Cochran, W. 
G., 1989. Statistical Methods, 8th 
Edn. The IowaState University Press, 
Ames, Iowa. 

10. Spinu, E. I., Ljubenko, P. H. and 
Steranskii, K. F. Hygiene 1970.  
Hygiene and toxicology of 
polychlorcamphen. Gig. prim.toksik. 
pesticidor i Klinika otravl., 149. 

11. USEPA, 2009. About Pesticides. 
Available: 
www.epa.gov/pesticides/about/   
index.htm. 

12. WHO, 1994.  International 
Programme on Chemical Safety, The 
WHO , recommended Classification 
of pesticides by hazard and 
guidelines to classification. from 
WHO chronicle, 29: 397-401 (1975) 

 
 


