
J. Environ. Res. Develop. 
Journal of Environmental Research And Development       Vol. 7 No. 2A, October-December 2012 

838 
 

HIGH CONTENT OF AFLATOXIN IN THE INDIGENOUS 
FOODS AS POSSIBLE RISK FACTOR FOR LIVER 

CANCER : AN EXPERIENCE FROM ASSAM, INDIA 
Medhi Subhash, Deka Manab1, Sarma Manash Pratim *, Bhattacharjee Minakshi, 

Ghaznavi Idris Md. and Ahmed Giasuddin2 
1. Department of Biological Sciences, Gauhati University, Guwahati, Assam (INDIA) 
2. Department of Biotechnology, Gauhati University, Guwahati, Assam (INDIA) 

 

Received September 10, 2012                                                    Accepted December 10, 2012 

ABSTRACT 
To analyze total aflatoxin content in various indigenous food items from commercial market of 
Assam, India as well as AFB-N7 guanine levels among healthy population. Aflatoxin is 
naturally occurring mycotoxins produced mainly by Aspergillus flavus and A. parasiticus in 
which aflatoxin B1 is the most potent toxin. Seasonal variations and climatic conditions of 
Assam have been found to be favourable for aflatoxin producing fungi. A total of thirty food 
samples consumed by indigenous people of Assam have been analyzed for aflatoxin content 
during the rainy season. Aflatoxin concentration was estimated in urine by commercially 
available ELISA kit. The highest aflatoxin were detected in Colocasia esculenta (L.) >6500 ppb 
followed by Houttuynia cordata (Thumb) > 5600 ppb and Oxalis corniculata (L.).  In urine 8% 
of the healthy population has been detected for AFB-N7 guanine levels above the permissible 
limit of 30 ppb as prescribed for India. High content of aflatoxin in some of the commonly used 
food item and urine sample of Assam need further evaluation as possible risk factor in liver 
disease patients. Some of the commonly consumed and indigenous food stuff from Assam 
contains aflatoxin in high concentration and may be a possible reason for increased cancer 
incidence from this part of the country and needs further investigation.  

Key Words : Indigenous food, Aflatoxin, Liver, Cancer, Toxicity, Urine,  
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INTRODUCTION 

Aflatoxins are naturally occurring mycotoxins 
produced mainly by Aspergillus flavus and A. 
parasiticus. Dietary contamination is 
ubiquitous in areas of the world with hot, 
humid climates. Aflatoxins are carcinogenic, 
immunotoxic, mutagenic and hepatotoxic 
causing growth retardation in animals.1 
Aflatoxins have been implicated in the 
etiology and pathogenesis of kwashiorkor and 
marasmus and have also been incriminated in 
the increased neonatal susceptibility to 
infection and jaundice, some toxic effects such 
as liver cancer and immunosupression in 
various animals and humans2 and hence 
mycotoxins come under regulatory limits in 
foods and feeds. Human hepatocarcinogenicity 
of aflatoxins has been established by the 
International Agency for Research on Cancer 

and World Health Organization.3  
Aflatoxin B1, the most potent one is metabolized 
into a variety of hydroxylated derivatives 
(aflatoxin P1, M1, B2a, aflotoxicol) which are 
less toxic than the parent compound. Aflatoxin 
M1, a hydroxylated metabolite of aflatoxin B1 is 
also found in milk. Aflatoxin B1 and to a lesser 
degree, aflatoxins G1 and M1 are the most 
biologically active aflatoxins by virtue of their 
activation to a reactive epoxide form, a reaction 
that does not occur with aflatoxins B2 and G2.3 
Seasonal variations in exposure have also been 
observed with higher levels found several 
months after harvest because of the 
consumption of stored crops.1 The data on 
individual exposures are broadly in line with 
the estimated levels of exposure based on food 
analyses in different parts of the world. 
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Epidemiologic studies of specific populations 
have combined measurements  of  aflatoxins in  
foods with food intake estimates to provide 
calculated population exposures3, which range 
from 10 to 200 ng/kg body weight per day in 
sub-Saharan Africa and Southeast Asia to less 
than 3 ng/kg body weight per day in the United 
States. An alternative basis for estimating 
dietary exposures is to use individual 
biomarkers of exposure. 
The formation of AFB1 -guanine adducts 
through interaction between AFB1-8, 9-
epoxide and hepatic DNA has been shown to 
be critical for the carcinogenesis induced by 
AFB1 in animals.4 AFB1 –guanine adducts are 
lost rapidly from DNA and excreted in the 
urine of AFB1 treated animals. 

MATERIAL AND METHODS 
Sample collection 
Various food samples were collected from 
commercial market of Guwahati Assam, India 
during rainy season (Table 1) and were used 
for aflatoxins extraction.  
A 24 hours Urine samples (N=50) were also 
collected from healthy individuals, with prior 
informed consent.   
Extraction and detection of aflatoxin  
Aflatoxin extraction and purification : Aflatoxins 
were extracted and purified using different 
methods, depending on the nature of the sample. 
The flour samples were analyzed using the 
procedure for aflatoxin described by the 
Association of Official Analytical Chemists 
(AOAC).5,6 Fifty grams of each sample in 250 ml 
of a mixture of methanol and water (55:45) was 
blended for three minutes, at low speed. The 
supernatant fluid collected was subjected to a 
clean-up stage with sodium sulphate and 0.7g 
florisil and washed with 20 ml of a mixture of 
chloroform and methanol (9: 1). The aflatoxins 
were extracted with 50 ml acetone and water 
mixture (99: 1). The elute was then evaporated 
almost to dryness under gentle stream of nitrogen 
in a hot (500C) water bath. The residue was 
dissolved in 2 ml of benzene-acetonitrite mixture 
(49:1). Urine samples were extracted using the 
methods of.7 
ELISA assay of aflatoxin   

The presence of AFB1  was  confirmed using an 
immuno- enzymatic commercial kit based on 
monoclonal antibodies (Transia, Lyon France). 
Briefly, the extract was evaporated to dryness 
and taken up in the sample buffer provided in the 
kit 50 μl  of  the sample  was  then pipetted into  
duplicate wells of an ELISA plate sensitised with 
the monoclonal antibody specific for aflatoxin 
AFB1. Following incubation and washing, 50 μl 
of the specific monoclonal antibody conjugated 
to horseradish peroxidase dissolved in the 
conjugate buffer provided in the kit was added, 
incubated and washed again before the substrate 
was added and incubated for colour development 
as recommended by the suppliers. Colour 
intensity was read with the help of an ELISA 
reader provided in the kit. Standards included in 
the kit allowed the calculation of aflatoxin in the 
extract assayed. 

RESULTS AND DISCUSSION 
A total of thirty samples consumed by the 
indigenous people of Assam had been 
collected from commercial market of 
Guwahati during the rainy season (Table 1).  
In all the food samples that has been analysed 
Piper betle (L.) (Pan)  which is consumed by 
majority of the people of Assam has been 
found to contain the minimum amount of 
aflatoxins ( 0.05 ppb) whereas Arecha catechu 
(L.) in various forms (Wet, dried, unripe, 
Tamul) have been found to  contain aflatoxins 
from 3.8 to 5.4 ppb of aflatoxins. Rice samples 
and the various forms in which it is being 
consumed by the indigenous people such as 
pithaguri and Xandha gura which has been 
analysed showed aflatoxins below the 
permissible limit which varies from 1.5 to 2.5 
ppb. The highest amount of aflatoxins has been 
detected in Colocasia esculenta (L.).  (Kala 
kachu) which is >6700 ppb followed by 
Houttuynia cordata (Thunb.) (Masundari 
Xaak) >5600 ppb and Oxalis corniculata (L.) 
(Tengechi) > 600 ppb. 
Detection of AFB-N7-guanine levels in the 
Urine samples : In 4/50 (8%) urine samples 
AFB-N7-guanine has been found to be above 
30 ppb. Whereas in the rest  of the samples it is 
below 30 ppb in the range of (2-26) ppb. 
The climatic conditions in Asian countries are 
very favorable for aflatoxin producing fungi.8 
This situation is aggravated in places where 
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harvest season coincides with the wet months 
since most farmers rely on sun drying to 

reduce the moisture content of freshly 
harvested crops9.  

Table 1 : Concentration of Aflatoxin (AFB1) in part per billion (ppb) from various 
commonly consumed food items from Assam 

* Values above permissible limit 

Aflatoxin contamination has been frequently 
encountered in cereals especially maize, rice, 
groundnuts and other oily products.  
A flatoxicosis both in humans and animals has 
been reported and  in cases of primary liver 
cancer have been reported in many Asian 
countries where the above mentioned products 

have been a constituent of the diet.10-12 A range 
of ethnic foods was examined for the presence  
of aflatoxin from Assam. The three variety of 
rice samples and its processed product that has 
been analyzed in this study has been found to 
contain aflatoxins well below the permissible 
limit in the range of 1.5 to 2.5 ppb. Whereas, 

S/N Common name Scientific name Concentration of 
aflatoxin (ppb) 

1 Dohi Kachu Colocasia antiquarum (L.) 3.468442* 
2 Sewali Nyctanthes arbor-tristis(L.) 0.34535 
3 Tengechi Oxalis corniculata (L.) 615.9741* 
4 Mani Muni Hydrocotyl sibthorpiodes (Lamk.) 0.906268 
5 Matikaduri Xak Alternanthera sessilis(L.) 0.566626 
6 Vedai Lata Paederia fotida(L.) 0.066833 
7 Suk Lati Perilla frutescence(L.) 2.334515 
8 Nara Xingha Murraya koeniggi (L.) 0.99815 
9 Malbhog Xutra Portulaca oleracea(L.) 6.502413 

10 Xaroli (Mustard Seed) Brassica cempestris- paste 0.247868 
11 Masundari Xaak Houttuynia cordata (Thunb.) 5621.441* 
12 Bonjaluk Oldenlandia corymbosa (L.) 1.300679 
13 Kala Kachu Colocasia esculenta (L.) 6763.311* 
14 Oll Kachu Amorphophallus campanulatus (Roxb.) 1.929697 
15 Pan Piper betle (L.) 0.053753 
16 Dron Xaak Leucas linifola (Spreng) 7.706436 
17 Pithaguri (Fried) Oryza sativa 2.012755 
18 Joha Chawl Oryza sativa (joha) 2.091779 
19 Bora Chawl Oryza sativa (bora) 2.433384 
20 Komal Chaul Oryza sativa (komal) 1.545219 
21 Gura Xandha Oryza sativa 2.501423 
22 Dried Mustard Brassica cempestris (L.) 1.268316 
23 Cheni Kol Musa sapientum(L.) 2.300756 
24 Bahor Goja Bambusa arundinecea (Retz.) 2.236146 
25 Dried Fish Puntius saron 3.096456 
26 Bhut Xolokia Capsicum chinense (Jacq.) 0.109728 
27 Tamul (Wet) Arecha catechu (L.) (wet) 4.07501 
28 Tamul (Dried) Arecha catechu (L.)(Dried) 5.435162 
29 Tamul (Unripen) Arecha catechu (L.)(Unriped) 3.872639 
30 Xutora Xaak Amaranthus viridis (L.) 4.360042 
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in a multi-centre study from India covering 11 
states, the presence of aflatoxin B1 at levels =5 
µg /g(-1) was found in 38.5% of the total 1511 
number of samples of the parboiled rice.  
Median value of 15 µg/ kg of aflatoxin B1 was 
observed in samples from Assam, Bihar and 
Tripura. In all other  8 states surveyed the median 
value was <5 µg /kg.13   
It has been reported that up to 20 ppb aflatoxin 
level in the diet, the haemato-immunological 
parameters are protected.14 In India the 
permissible limit of aflatoxins in food items for 
human and animal consumption has been fixed at 
30 ppb. In this study, the highest amount of 
aflatoxins above the permissible limit has been 
detected in Colocasia esculenta (L.)  (Kala 
kachu) which is >6700 ppb followed by 
Houttuynia cordata (Thunb.) (Masundari Xaak) 
>5600 ppb and Oxalis corniculata (L.) 
(Tengechi) > 600 ppb.15-16 Analysed samples of 
the three grades of chilli pod (grades 1 to 3) from 
the principal market yards and cold storage 
facilities of the major chilli-growing areas of 
Andhra Pradesh in which 59% of the samples 
were contaminated with AFB1 and 18% 
contained the toxin at non-permissible levels and 
the maximum percentage of chilli pods showing 
AFB1 levels higher than 30 µg /kg (non-
permissible levels) was in grade 3. In our study 
the hottest chilli  Capsicum chinense (Jacq.) were 
analysed for aflatoxins content which has been 
found to be 0.1 ppb, well below the permissible 
limit.  
Measurement of aflatoxin exposure on the basis 
of food analysis is problematic both because a 
variety of dietary items can be the sources of 
aflatoxins and because of difficulties in 
determining how representative the sampling of 
the dietary components is at the population level. 
Furthermore, estimation of human exposure also 
requires a knowledge of the patterns of 
consumption of contaminated foods within a 
given region or population and of seasonal and 
annual fluctuations in aflatoxin levels. Because 
of these difficulties, the majority of countries do 
not have comprehensive data on population 
exposures to aflatoxins, this is particularly true of 
those populations with the highest exposures. 
Nevertheless, epidemiologic studies of specific 
populations have combined measurements of 
aflatoxins in foods with food intake estimates to 

provide calculated population exposures.17 These 
calculated exposures generally range from 10 to 
200 ng/kg body weight per day in sub-Saharan 
Africa and south east Asia to less than 3 ng/kg  
body weight per day in the United States. An 
alternative basis for estimating dietary exposures 
is to use individual biomarkers of exposure. The 
use of urine AFB1-N7-guanine biomarkers in 
epidemiological studies enabled the role of 
confounding  factors  in  the  aetiology  of  liver  
cancer.18 Aflatoxin exposure are risk factors for 
developing human liver cancer and that people 
exposed to aflatoxins are much more likely to 
develop liver cancer. In this study urine AFB1-
N7-guanine was detected in 8% of the 
population. Further screening for urine AFB1-
N7-guanine in liver disease patients will be 
helpful in accessing the aflatoxins exposure in 
this group of population. 
Aflatoxin were metabolized by genetically 
polymorphic enzymes such as glutathione-S-
transferases encoded by glutathione-S transferase 
µ1 gene (GSTM1) and glutathione-S transferase 
θ1 gene (GSTT1) and microsomal epoxide 
hydrolase encoded by epoxide hydrolase gene 
(EPHX). The rate at which aflatoxins become 
activated or detoxified and it association with 
polymorphisms in the encoding genes need 
further investigation. The biological effect in 
humans exposed to aflatoxins is the mutation of 
the tumour suppressor gene p53, which is the 
most common mutated gene detected in human 
cancers19 also need further study since in 
Northeast India and Assam in particular is the 
place for prevalence of most of human cancer as 
per ICMR report (2005). 

CONCLUSION 
Some of the commonly consumed and 
indigenous food stuff from Assam, India 
contains aflatoxin in high concentration and may 
be a possible reason for increased cancer 
incidence from this part of the country and needs 
further investigation. 
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