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The presence of aflatcxins or their 
metabolites in the milk or' lactating animals 
that consume aflatoxin contaminated 
feed has been demonstrated (Lafont 
et al., 1983, HelfericE~ et al. 1986). These 
esiduat toxins in milk are harmful to 
human health and hanca aflatoxicosis in 
dairy cattle is a hazard of public health 
importance. How b~si this could ba 
minimised is a problem; that has been 
investigated by many scientifiic wor!<ars. 
Decontamination of milk by chemical 
means may adversely ~ffi~ci tho quality 
of nutrients and hanca it is not desirable. 
Fermentation of mil!: is a natural biologi-
cal process and meal of th:~ nutrients in 
milk ar3 retained as such during 
conversion of miflc into curd. An experi-
ment was dc,signed to study the possibility 
of aflatoxin neutralisation during fermen-
tation of milk inio curd using rabbit as 
the exp9rimental , model. 

Ma~o:'ial:> and Me~hods 

Milk from Malabari-Sannen cross brad 
goats were used for the oxpt~riment. 
Samples were screened to ~=scertain that 
they wer© free of afiiutoxin contamination. 
Eighteen sterilized conical flasks ware 
taken and 100 ml of milk was poured in-
to each. Purified aflatoxin B, prepared 
in iho laboratory adopting the method of 
Shotwell et al. (.1.966) was added to each 

flask to get a concentration of 2OOppb. 
The flasks were randomly grouped inio 

three sets, containing six in each set 
(Gr. I, II & lEl}. Two (2) ml of domestic 
curd tested and found froo of aflatoxin 
were added to each flask of Gr. II, Gr. ill 
and the contents were mixed in rotary 
shaker for five minutes. T!-re flasks in 
Gr II wore kept at room temperature 
(3O~~C) for 2~'~ h. The aflatoxin contamina-
ted mil!c samples in Gr I were kept in the 
refrigerator for 48 h. The samples En 
G r ! wer© screened for the presanco of 
aflatoxin (AFB,) and the U. V. fluore-
scence was compared with the fluorescence 
of AFB, standard obtained from Sigma 
Chemicals. Tl~e fermented milk sarrplos 
in Gr. II, & Gr. Ill a~so were screened for 
AF3, at the end o'r the incubation period 
of 24 and 48 h respectively. A fluorescent 
spectrophotometer was used for screening 
and the modified t®chnique of Pons et al 
(1966) was adopted for extraction of the 
samples in all cas3s. Those experiments 
were repeated thrice. Milk samples and 
the curd similarly prepared were used 
far animal experiments. 

Experimental animals: 

Twelve healthy rabbits of 6-8 months 
age were procured from the small animal 
breeding station and were fad aflatoxin 
fray standard rattan .fora period of one 
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week ofi observation. They were separa-
ted into group 1 and group II. Each 
group consisted of six animals. 100 ml 
of aflatoxin contaminated milk (c% 200ppb 
was fed daily to eacf~ rabbit in group I 
for a fortnight. Fermented aflatoxin con-
taminated milk (48 h fermentation) was 
fed (1000 ml) to each anima( of group l l 
fora fortnight. The animals were sac-
rificed on the 16th day. Haematological 
studies and other parameters like serum 
AST, ALT, total protein, blood clotting 
time and bilirul~in ware estimated on the 
zero day and the final day of the experiment
employing standard laboratory procedures. 
Detailed autopsy examination was con-
ducted and pieces of tissues from liver, 
kidneys, lungs, stomac?~, intestines cere-
brum and cerebellum were collected and 
preserved in 1 Cp neutral formalin for 
histopathological studies. Samples of 
liver, !;idney and gfut9a! riuscle wore 
call©cted for aflatoxin analysis and the 
®stimation was done employing the modi-
fied technique of Pons {1966). Statistical 
analysis was done employing the 'T' tflst 
(Snedecor and Cochran, 1967) . 

l~es~a~l~s 

Atlatoxin reduction: 

The results of estimation of aflatoxin 
B, in the tested samples (average of 
three replications} are tabulated (Tabl© I). 

In group I, Sample 4 showed 10°% 
redurt~on and others 5% reduction only 
in AFB I concentration. Neutralisation to 
the ©xtent of 75% was observed in the 
24 hour fermented samples (Gr. !I) while 
80-90~ neutralisation was observed in 
the 48 h fermented samples (Gr. 111).: 
AFM, was not detected in any of the 
samples. Ths reduction in groups 1 and 11 
was significant. 
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Anima/ experiments: 

Clinical symptoms: 

The rabbits in group I showed signs 
of weakness from the 10th day. Ther® 
was partial loss of appetite and the 
animals appeared listless and weak and 

could not move about. These symptoms 
intensified progressively upto the 16th 
day. The animals in group 11 remained 
healthy until the termination of the 
experiment. 

Haematology and serum values: 

The haematological values and 
results of serum analysis are pr®sented in 
tables 2 and 3. 

Four animals ofi Gr 1 had significantly 
elevated ESR. Ail the six showed 
significant reduction in the total leukocyte 
count. Other haematological parameters 
were not altered significantly. There 
was significant delay in blood coagulation 
of the rabbits in Gr I. No such alteration 
was observed in group 11 animals. Total 
protein concentration remained more or 
less constant in both groups while 
significant rise in the levels of bilirubin, 
ALT and AST was observed in animals of 
group i. No significant changes were 
observed in these parameters in th® 
animals of group II. 

Residual toxins in tissue: 

AFB, and M1 were detected in the 
liver, kidney and muscle of rabbits that 
were given AFBt contaminated milk (Gr. 1) 
The concentration of aflatoxins ranged 
from 10-40 ppb in th© tissue(Table 40) .The 
tissues of Gr. tl animals did not contain 
aflatoxin residues. 

Gross pathology; 

The rabbits in Gr. 1 wore moderately 
emaciated and patachiae .were present in 
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the subcutaneous tissue and serous mem-
brane. Tho liver was moderately pace 
and contained scattered ecchymoses and 
the distended gall bladder contained dark 
green bite. Sectioned surfaces of liver 
were slightly oily. Kidneys were pale 
with a few petechiae on the cortical 
surface. Mild catarrhal gastroenteritis was 
evident. Focal areas of congestion wore 
observed in the lungs. Gross changes 
were not seen in animals of Gr. 1[. 

Histopathology: 

Tissues of Gr. !animals revealod histo-
logical alterations characteristic of aflato-
xicosis. Fatty change, haemorrhage, biliary 
epithelialpro(iferationand extensive necrosis 

of the periportal hepatocytes were seen in 
the liver (Fig. i). Focal haemorrhages in 
the cortex and nephrosis were the changes 
in the kic;ney. Focal areas of collapse and 
haemorrhage and few foci of peribronchitis 
were observed in the lung. Stomach 
showed areas of haemorrhage in the 
mucosa, and the lamina propria and focal 
necrosis and desquamation of epithelial 
cells of the mucosa. Necrosis of epithelial 
cells also was observed in the duodenum.. 
Degeneration and tigrolysis were seen in a 
few neurons of the cerebrum. 

Histopathological changes were not 
present in tissues of the Group ll animals 
(Fig. 2) . 

Table 1. Concentration of AFBI in samples 

Aflatoxin concentration 
Incubation 

% reduction Group Samples Before 
pPb

After 
ppb

1 2 3 4 

I 1 200 190 
(Milk) 2 i90 

3 ,. 190 ,, 

AFB 1 4 180 ~' 10 

5 ,• 190 5 
6 190 5 

I l 1 200 50 75 

(Curd 2 50 

24 h ) 3 , 50 

4 50 „ 
5 50 .. 
6 „ ~ 

.M
50 

III 1 200 20 90 

(Curd 2 20 , 
48 h) 3 40 80 

4 , 40 80 

5 ., 40 80 

6 20 90 
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Table 2. Haemogram of experimental rabbits 

Hb (g%) ESR (m/h) TLC (m. m') 

Group 
I (Milk) 

Zero 
day (0) 

Final 
(F) 0 F O F 

1 14.2 13.2 - 6 4000 2950 
2 15.8 15.8 - 5 3850 2900 
3 15.6 15.2 - 0 4850 3400 
4 15.4 14.2 - 0 4600 3850 
5 15.2 14.2 - 11 4000 3150 
6 15.8 15.4 - 6 5250 3400 

Gr. II 
(Curd) 

1 9.4 12.2 - 2 5250 5000 
2 14.0 14.2 - - 3850 4000 
3 14.2 14.0 - - 4850 4850 
4 14.6 14.8 - - 4000 4000 
5 13.2 14.0 - 2 4600 4500 
6 14.0 14.2 - - 4850 4750 

Table 3. Blood biochemical parameters in experimental rabbits 

• 

Group 

Total protein 
g/dl 

Bilirubin 
mg/dl 

ALT 
IuJI 

AST 
lu/I 

Blood clotting time mts. 

Zero 
day 

Final 
dam: 

(0) (F) 0 F 0 F 0 F 0 F 

I 
1 5.62 5.60 0.75 2.20 14 57 28 84 2.0 3.5 
2 5.40 5.18 0.80 2.38 22 37 32 91 2.0 3.0 
3 6.20 6.19 0.50 2.02 28 35 24 88 2.5 4.0 
4 6'46 5.28 0.78 2.20 22 58 42 96 3.0 4.0 
5 6.00 6.00 0.32 1.98 14 42 36 91 2.0 4.0 
6 6.82 5.60 0.52 2.38 24 56 28 84 2.5 5.0 

I I 
1 5.20 5.69 0.60 0.75 35 37 24 24 2.0 2.5 
2 5.52 5.61 0.98 1,02 48 57 24 24 2.5 3.0 
3 6.40 6.32 0.88 0.87 14 14 42 42 2.0 2.0 
4 6.20 5.61 0.92 0.75 32 30 , 32 36 2.0 2.5 
5 6.20 6.30 0.98 1.45 14 14 20 20 2.5 2.5 
6 5.00 5.18 0.75 0.75 20 24 28 32 3.0 3.5 
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Table 4. Aflatoxin residues in tissues of rabbits 

(ppv ) 
---- — ---__ — ----- - 

Gr. 1 

Tissue 

5 4 

B, M I B, M, B, M, B, M1 BT M1 B; M1

Liver 40 

— 

20 — 40 30 20 20 — 40 20 

Kidney 20 — — 20 10 10 20 10 20 

Muscle 40 — 20 40 10 30 — 20 — 20 10 

Discussion 

The results of analysis of AFB, conta-
minated milk and its fermented products 
indicated reduction of aflatoxin during 
fermentation. The seed culture for fer-
mentation was a sampl© of domestic curd 
which contained Lactobacillus and 
Streptococcus. Whether it was the bacte-
rial flora or the lactic acid in the curd that 
was responsible for neutralisation of tf~e 

Fig. 1 
Liver— Periportal necrosis. H & E x 250 

toxin is not clear. When the fermentation 
time was more percentage reduction of 
aflatoxin a(sa was more. Megalla and 
Hafez (1982) reported complete neutralis-
ation of 800 ppb and partial neutralisation 
of 1000 ppb of aflatoxin B, in acidogenous 
yoghurt. 

The gross and histological changes in 
the control rabbits were similar to those 

Fig. 2 

Liver—Normal histological features 
H&Ex250 
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~dascribsd in aflatoxicosis in rabbit (Joffe, 
'1990). Absence of variation in the enzyme 
and biiirubin levels, blood clotting time 
gross and histopathology of organs and 
tissues of experimental rabbits would 
support the conclusion that there was 
neutralisation of aflatoxin. Moreover, the 
absence of any detectabl© residual toxins 
in tissues of animals that wore given the 
fermented AFB, contaminated milk 
products and the presence of toxin residues 
in tissues of animals which consumed the 
nonfermented AFBi contaminated milk are 
pieces of evidence to substantiate the 
neutralisation effect during fermentation. 
'Therefore, it appears that fermented pro-
ducts are safe commodities for human 
consumption. 

Summary 

An axooriment was carried out to 
study the effect of fermentation on AFB1
content in milk. Domestic curd was used 
Yo ferment aflatoxin contaminated milk 
and the product was ana{ysed for the 
prasenc3 of aflatoxin after 2~1 ar,d 48 h 
of fermentation. Reduction to the 
extent of 75-90% was observed. !n 
vivo experiments using rabbits also con-
firmsd the reduction observed by in vitro 
studies. It was observed that 48 h ferment-
ation was adequate enough to reduce the 
aflatoxin lev8{ by 90%... ~=,~ 

~:ilol:~ 2l, No. 2, Dec. 1930 

Acknowledgement 

The finiancial assistance provided by 
the 1CAR for th® operation of the project 
on Mycotoxicosis is gratefully acknow-
ledged. This study formed part of this 
project. 

References 

Helferich, W. G; Baldwin, R. L. and Hsich, D.P.H. 
{1986) (14c) Aflatoxin B1 metabolism in 
lactating goats and rats. J. Anim. Sc%. 62: 
(3}: 697-705. 

Joffe, A. Z. (1970) Feeding tests with ducklings, 
turkey chicks and rabbits and the effect of 
aflatoxin in these animals. Mycopath and 
Myco. Appli. 40: 49-61 

Lafont, P; Sarfati, J.; Jacquet, J; Gaillardin, M; 
and Lafont, J. (1983). Mycologie A%Imenls 
Nutrition. 7 (3): 293-300 

Megalla, S. E. and Hafez, A. H. (1982) Detoxi-
fication of aflatoxin B, by acidogenous 
yoghurt. Mycopathologie. 77 (2}: 89-91 

Pons, W. A; Cucullu A. F., Lee, L. S; Robertson 
J. A. Franz, S. 0. and Goldblatt, L. A. (1966) 
Determination of aflatoxins in products—use 
of aqueous acetone for extraction. Asso. Agri. 
Chem. 4 9: 554 

Shotwell, O. L; Hesseletine, C. W; Stubblefield 
R. D. and Sorenson, W. G. (1966). Pro-
duction of Aflatoxin an rice. Applied Micro-
biology. 14: 423-425 


