
International Journal of Food Science and Agriculture, 2022, 6(3), 349-354 
https://www.hillpublisher.com/journals/jsfa/ 

ISSN Online: 2578-3475 
ISSN Print: 2578-3467 

 

DOI: 10.26855/ijfsa.2022.09.017 349 International Journal of Food Science and Agriculture 
 

Determination of Aflatoxins in Different Varieties 
of Chillies Collected from Lahore, Pakistan 

Naseem Zahra1,*, Nayyab Naeem2, Aaliya Iqbal Butt2, Muhammad Khalid Saeed1, Jannat Akram2, 
Esha Gulzar1 

1Food and Biotechnology Research Centre, PCSIR Laboratories Complex, Ferozepur road, Lahore-54600, Pakistan. 
2Govt. Postgraduate College for Women Gulberg, Lahore, Pakistan. 
 
 

How to cite this paper: Naseem Zahra, 
Nayyab Naeem, Aaliya Iqbal Butt, Mu-
hammad Khalid Saeed, Jannat Akram, 
Esha Gulzar. (2022) Determination of 
Aflatoxins in Different Varieties of Chil-
lies Collected from Lahore, Pakistan. In-
ternational Journal of Food Science and 
Agriculture, 6(3), 349-354. 
DOI: 10.26855/ijfsa.2022.09.017 
 
Received: July 29, 2022 
Accepted: August 25, 2022 
Published: September 28, 2022 
 
*Corresponding author: Naseem Za-
hra, Food and Biotechnology Research 
Centre, PCSIR Laboratories Complex, 
Ferozepur road, Lahore-54600, Pakis-
tan. 
Email: drnaseemzahra@gmail.com 
 

  Abstract 
Aflatoxin is a potent carcinogenic, curious metabolite mainly produced by many 
fungal species such as A. flavus and A. parasiticus. AFs are very toxic food con-
taminants that can acutely damage human health. There are four main groups of 
aflatoxins which include B1, B2, G1, and G2. A survey of red chili for aflatoxin 
contamination was performed in different varieties of chilies including Capsicum 
annum, L. Piper nigrum, L. C. frutescence, and fresh green chilies. In the present 
study detection of aflatoxin contamination in red chilies was analyzed through 
TLC (Thin Layer Chromatographic) technique. A total of 20 various red chili 
samples were collected from different local regions of Lahore, Pakistan. The oc-
currence of aflatoxin B1 was detected in 9 samples of chilies. In the case of red 
powdered chilies, 2 samples were contaminated with aflatoxin B1 ranging between 
11.88ppb-11.89ppb. These two contaminated samples are unfit for human health 
and beyond the permissible limits. In the case of red round chilies, 3 samples were 
contaminated with aflatoxin B1 and its concentration ranged between 
4.68ppb-13.37ppb. These two contaminated samples are unfit for consumption and 
outside the satisfactory limits. One contaminated sample is fit and below the per-
missible limit. While in P. nigrum four samples were contaminated with aflatoxin 
B1 ranging between 2.21ppb-13.47ppb. In which two contaminated samples were 
unfit for human health and outside the satisfactory limits. The other two contami-
nated samples were fit for consumption and below the satisfactory limits. In fresh 
green chilies, all samples were found to be free from contamination. While other 
types of aflatoxins B2, G1, and G2 were absent in all the samples. The relative 
percentage of aflatoxin contamination in C. annum (red chilli) was 40%, C. fru-
tescence (round red chilli) was 60%, P. nigrum (black pepper) was 80% and fresh 
green chili was found to be free from contamination. The supply of red chilies in 
Lahore is extremely dangerous to human health because when exceeded beyond 
permissible level, aflatoxin can cause cancer. The main reason for aflatoxin con-
tamination in chilies samples is the lack of implementation of qualitative methods. 
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1. Introduction 

Many species of fungi like Aspergillus flavus and Aspergillus parasiticus produced toxic compounds called aflatox-
ins [1]. Aflatoxins are known as secondary metabolites that are produced by fungi during severe invasive conditions. 
These uncomplimentary conditions for aflatoxin may be geographical, climate, or even a suitable and hygienic storage 
setting [2]. There are four major types of aflatoxin B1, B2, G1, and G2. All these types are based on comparative chro-
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matographic mobility and thin-layer chromatography. These all types can be analyzed under UV light (blue or green). 
They are produced by a polypeptide pathway by various strains of A. flavus and A. parasiticus. A. flavus is a very 
common ingredient in agriculture. A. bombycis, A. ochraceoroseus, A. pseudotamari, and A. nomius are also aflatox-
in-producing species but in fewer amounts [3-5]. According to International Agency for Research on cancer purposed 
that Aflatoxin can also cause liver cancer in humans [6]. 

Aflatoxin is naturally present in the form of seed in some food products in producing fungi and when conditions are 
favorable they can produce more aflatoxin. These foods include sorghum, rice, wheat, maize, pearl millet, groundnuts, 
sunflower seeds, chilies, coriander, turmeric, soybeans, and ginger. Tree nuts, including pistachio, almonds, coconut, 
and walnut are also being attacked. In addition to aflatoxin M1, animal milk products are found as B1 metabolites in 
powdered milk and are also directly attacked by aflatoxin-producing molds [7]. It is important to integrate safety assur-
ance systems to avoid contagion. There should be an appropriate distribution of resources to deal with such kinds of 
threats and disasters for the improvement of food quality [8-9]. Aflatoxin are health disaster and has impact on economy 
because of their ability to contaminate animal and human food, especially in grains, nuts and oilseeds [10-12]. 

The economic impact of aflatoxin directly derives from the cost of regulatory programs devised to overcome crop 
and livestock losses and threats to animal and human health due to aflatoxin [13]. Food and Agricultural Organization 
(FAO) evaluate that the world’s 25% of crops are being infected by mycotoxins, which is one of the most famous afla-
toxins. Aflatoxin also damages livestock and poultry producers due to contaminated feeds that have an impact on the 
immune system, lowering growth rate and damaging feed efficiency [14]. Aflatoxin B1 is more toxic and generally do-
minant [15-16]. 

Pakistan is the sixth-largest exporter of red chilies. Red chilies are being exported all over the globe. Unfortunately, 
Japan and European Union have banned the import of red chilies from Pakistan due to huge number of contamination 
by aflatoxins in Chilies. In food, the level of aflatoxin is 20 ppb in both Turkey and USA. In European countries, the 
total aflatoxin was 10 ppb, and the maximum level of aflatoxin was determined as 5 ppb [17-18].  

2. Materials and Methods 
Aflatoxins were examined in those different samples of red chilies that are collected from different regions of Lahore. 

Aflatoxins were analyzed in almost all samples by using a technique, Thin Layer Chromatography. 

2.1. Collection of Different Varieties of Chillies Samples 
Total 20 samples were collected which included 5 samples of each; red chilli powder, round red chillies, fresh chilli 

and black pepper were taken from shops, hawker and peddlers of different areas of Lahore, Pakistan. 

2.2. Apparatus and Chemicals 
Pestle and mortar, Pipette, Burette, Beakers, Micro Syringe, Filter Paper, Conical Flask, Distilled water, Chloroform, 

TLC plates, Hard hot plate, Acetone, Diethyl ether, wrist action shaker, TLC tanks.  

2.3. Methodology 
Aflatoxins were determined by the Thin Layer Chromatographic technique and detected under a UV detector. Suita-

ble sampling plans were adopted to attain an additional representative portion of samples [19].  
1) Overall 500g of chilies samples were collected in polyethylene bags that were collected from different areas. 
2) Placed through a sample divider and reduced to 50g for analysis purposes. As a result homogeneity of the con-

taminated ratio of samples was obtained. 
3) Each sample was grounded with the help of a pestle and mortar and made into powder form. 

The glassware was washed with tap water and rinsed with distilled water and then sterilized in the oven at 121°C for 
24 hours. Glassware was placed in a desiccator for drying purposes. 

First of all, the flasks were taken and labeled according to the code of the sample and then 50g of sample was 
weighed with the help of a weighing machine and taken in a conical flask. After taking the 50g of ground sample in the 
flask, 25ml of distilled water was measured in the measuring cylinder and added into the flask having the sample and 
then 250ml of chloroform was added into the flask. The flasks were capped by using aluminum foil to prevent the eva-
poration of chloroform. The flasks were attached to the wrist action shaker and allowed to shake for 30 min. After 
shaking, all the samples were filtered using filter paper and 50 ml of filtrate was taken in the beaker. The collected fil-
trate was placed on the hot plate for the evaporation of chloroform. As a result, the crude extract was obtained. That 
crude sample was treated with 0.5ml of chloroform to convert the sample into liquid form so it can be used for spotting. 
By using a micro syringe, spotting on the TLC plate was done on a hot plate for better absorbance for the sample on the 
TLC plate [20]. 
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2.4. Thin Layer Chromatography  
Approximately 5, 10, and 15 mL of sample were spotted on the TLC plate, about 1.5 cm above the base by using a 

capillary tube/micro syringe. 5 mL of standard solution was also spotted as internal standard. To make a comparison 
one spot of the standard was also applied on the TLC plate. Two tanks were used for developing purposes i.e. first one 
consists of anhydrous ether and the second of acetone-chloroform. The plate was first settled in a developing tank with 
anhydrous ether. After expansion in ether, the plate was then removed from the tank and dried on a hot plate. When the 
TLC plate was fully dried, it was then transferred into the second tank. In the second tank, the TLC plate was redeve-
loped in the same way in the tank with acetone-chloroform (1:9) (v/v). The acetone-chloroform ratio was adjusted as 
per needed to modify the Rf value of aflatoxins. The developed plate was then analyzed for the presence or absence of 
spots originating from the test solution and with the same Rf and appearance of authentic aflatoxin. Observed the inte-
rior standard for any change in the Rf or appearance of aflatoxins caused by the extract. The presence or absence of af-
latoxins was observed by using 365nm UV light [21]. 

2.5. Qualitative Determination 
The concentration of the Aflatoxin was calculated by applying given formula:  

Aflatoxins contents (μg/kg) = S×Y×V / W× Z 
Where; 

S = Volume in µL of Aflatoxin standard of equivalent intensity to Z = mL of samples 
Y = Concentration of Aflatoxin in reference standard in mg/mL 
Z = Volume in µL of sample extract required to give fluorescence intensity (spotting) comparable to that of S (µL of 

the Aflatoxin standard) 
V = Volume in mL of solvents (chloroform) required to dilute final extract 
W = Effective Weight, in grams of original sample contained in final extract 

3. Results and Discussion 
There are 20 samples that were randomly collected from the local areas of Lahore including Dharampura, Gulberg, 

Johar Town, Kahna, Tajpura, Thokar, and Gajjumata. Aflatoxin B1 was analyzed quantitatively from the samples by 
using TLC (Thin Layer Chromatography) method. Out of 20 local quality samples, nine samples were analyzed to con-
taminate with Aflatoxin B1 and 11 samples were free from aflatoxin contamination. According to the permissible limit 
of aflatoxin contamination, set by the European Commission (10ppb), 3 samples were contaminated below the accepta-
ble limits and 6 samples were contaminated beyond the acceptable limits. Aflatoxin B2, G1, and G2 were absent in all 
samples. The TLC results of aflatoxins are given in the following Tables 1-4. 

Total of 5 samples of red chilli powder were analysed quantitatively. In which 2 samples were contaminated with 
aflatoxins and 3 samples were free from contamination. Two contaminated samples were unfit for human health and 
beyond the permissible limits and three contaminated samples were fit for human use and its value below the satisfac-
tory limits (Table 1).  

Total 5 samples of round red chillies were analysed quantitatively. In which 3 samples were found to be contami-
nated with aflatoxin B1 and other 2 samples were free of contamination. Two contaminated samples were unfit for the 
consumption and contamination was above the satisfactory limits. One contaminated sample was fit and below the per-
missible limit as shown in Table 2. Aflatoxin contamination was higher in chillies collected in summer (38%) as com-
pared to winter (36%). Thus, on the basis of achieved results, it could be concluded that winter chillies may provide a 
better-quality product with respect to aflatoxins contamination [22]. 

Table 1. Aflatoxin detection in red chilli powder 

Sr. No. Sample Location 
Aflatoxin (B1+B2+G1+G2) ppb 

Total Aflatoxin (ppb) 
B1 B2 G1 G2 

1 Powder A Dharampura 11.89 0 0 0 11.89 

2 Powder B Gulberg 0 0 0 0 Not Detected 

3 Powder C Johar Town 0 0 0 0 Not Detected 

4 Powder D Kahna 11.88 0 0 0 11.88 

5 Powder E Gajjumata 0 0 0 0 Not Detected 
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Total 5 samples of black pepper were analyzed quantitatively. In which 4 samples were contaminated with aflatoxin 
B1, among them 2 contaminated samples were unfit for human health and beyond the satisfactory limits. Other 2 conta-
minated samples were fit for consumption and below the satisfactory limits. 1 sample was found to be free from conta-
mination (Table 3).  

Total 5 samples of green chillies analyzed quantitatively. It was found that all samples were free from contamination 
and fit for the consumption (Table 4). According to European Commission the permissible level of Aflatoxin in green 
chillies is 10ppb [23]. Pakistan has not yet established permissible limit for this important spice [24]. If this is the gen-
eral situation for Pakistan, then high aflatoxin B1 represents a significant barrier to exports to countries such as the 
European Union. Similarly, the levels represent a threat to the health of the native population because AFB1 is highly 
toxic. 

Table 2. Aflatoxin detection in round red chilli 

 Sample Location 
Aflatoxin (B1+B2+G1+G2) ppb 

Total Aflatoxin (ppb) 
B1 B2 G1 G2 

1 Chilli A Dharampura 13.37 0 0 0 13.37 

2 Chilli B Muslim Town 11.89 0 0 0 11.89 

3 Chilli C Thokar 0 0 0 0 Not Detected 

4 Chilli D Iqbal Town 0 0 0 0 Not Detected 

5 Chilli E Taj Pura 4.68 0 0 0 4.68 

Table 3. Aflatoxin detection in green chilli 

Sr. No. Sample Location 
Aflatoxin (B1+B2 +G1+G2) ppb 

Total Aflatoxin (ppb) 
B1 B2 G1 G2 

1 Green Chilli A Gulberg 0 0 0 0 Not Detected 

2 Green Chilli B Samanabad 0 0 0 0 Not Detected 

3 Green Chilli C Dharampura 0 0 0 0 Not Detected 

4 Green Chilli D Qainchi 0 0 0 0 Not Detected 

5 Green Chilli E Johar Town 0 0 0 0 Not Detected 

Table 4. Aflatoxin detection in black pepper 

Sr. No Sample Location 
Aflatoxin (B1+B2+G1+G2) ppb 

Total Aflatoxin (ppb) 
B1 B2 G1 G2 

1 Pepper A Mughal Pura 2.32 0 0 0 2.32 

2 Pepper B Kahna 2.21 0 0 0 2.21 

3 Pepper C Johar Town 0 0 0 0 Not Detected 

4 Pepper D Qainchi 13.47 0 0 0 13.47 

5 Pepper E Kalma Chock 11.86 0 0 0 11.86 
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Figure 1. Percentage contamination of aflatoxins in all chillies. 

From the above Figure 1, it is clear that green chilli was not contaminated with aflatoxins, while round red chilli, red 
chilli powder and black pepper were 60%, 40% and 80% contaminated respectively.  

4. Conclusion 
A survey of various types of chilies was performed to determine the presence of aflatoxin in these products. Aflatoxin 

B1 was detected in 9/20 samples of red chili powder, black pepper, round red chili, and fresh green chili due to poor 
storage conditions as these conditions cause humidity and moisture which are the main cause of the growth of myco-
toxin producing fungi. Excessive consumption of aflatoxin-contaminated red chilies can cause liver cancer in humans. 
There is a need for more careful production of chili products in Pakistan. To avoid Aflatoxin contamination, it is neces-
sary for appropriate inspection and proper monitoring of red chilies. 

References 
[1] Zeringue, H. J., & Shih, B. Y. (1998). Extraction and Separation of the Bright-Greenish-Yellow Fluorescent Material from 

Aflatoxigenic Aspergillus spp. Infected Cotton Lint by HPLC-UV/FL. Journal of Agricultural and Food Chemistry, 46(3), 
1071–1075. https://doi.org/10.1021/JF9707391.   

[2] Curto, R., Pellicano, T., Vilasi, F., Munafo, P., Chemistry, G. D.-F., & 2004, U. (2000). Ochratoxin A occurrence in experi-
mental wines in relationship with different pesticide treatments on grapes. Elsevier. 
https://www.sciencedirect.com/science/article/pii/S0308814603001687. 

[3] Goto, T., Wicklow, D. T., & Ito, Y. (1996). Aflatoxin and cyclopiazonic acid production by a sclerotium-producing Aspergillus 
tamarii strain. Applied and Environmental Microbiology, 62(11), 4036-4038. 
https://doi.org/10.1128/AEM.62.11.4036-4038.1996. 

[4] Klich, M. A., Mullaney, E. J., Daly, C. B., & Cary, J. W. (2000). Molecular and physiological aspects of aflatoxin and sterig-
matocystin biosynthesis by Aspergillus tamarii and A. ochraceoroseus. Applied Microbiology and Biotechnology, 53(5), 
605-609.  

[5] Paterson, R. R. M., & Lima, N. (2010). Toxicology of mycotoxins. EXS, 100, 31-63. 
https://doi.org/10.1007/978-3-7643-8338-1_2. 

[6] IARC. (2002). Some traditional herbal medicines, some mycotoxins, naphthalene and styrene. IARC Monographs on the Eval-
uation of Carcinogenic Risks to Humans/World Health Organization, International Agency for Research on Cancer, 82, 1-556.  

[7] Madalı, B., & Ayaz, A. (2017). Aflatoxin M1 in Dairy Products: Exposure and Health Risks. Hacettepe Üniversitesi Sağlık 
Bilimleri Fakültesi Dergisi, 4(1), 1-14. https://doi.org/10.21020/HUSBFD.296196. 

[8] Arumugam, V., Ooi, K. B., & Fong, T. C. (2008). TQM practices and quality management performance: An investigation of 
their relationship using data from ISO 9001:2000 firms in Malaysia. TQM Journal, 20(6), 636-650.  

[9] Yusof, S. M., & Aspinwall, E. (2001). Case studies on the implementation of TQM in the UK automotive SMEs. International 
Journal of Quality and Reliability Management, 18(7), 722–743. https://doi.org/10.1108/02656710110396058/FULL/HTML. 

[10] Arim, R. H. (1995). Present status of the aflatoxin situation in the philippines. Food Additives and Contaminants, 12(3), 
291–296. https://doi.org/10.1080/02652039509374306. 



Naseem Zahra et al. 
 

 

DOI: 10.26855/ijfsa.2022.09.017 354 International Journal of Food Science and Agriculture 
 

[11] Njapau, H., Muzungaile, E. M., & Changa, R. C. (1998). The effect of village processing techniques on the content of aflatox-
ins in corn and peanuts in Zambia. Journal of the Science of Food and Agriculture, 76(3), 450-456. 

[12] Zahra, N., Muhammad K. S., Muhammad A., Fatima S. and Areesha S. (2022). Detoxification of Aflatoxins in Food Commod-
ities by Various Methods, Chemical Science & Engineering Research, 4(9), 9-13. 

[13] Sakin, F., Tekeli, İ., Yipel, M., Control, C. K.-F., & 2018, U. (2010). Occurrence and health risk assessment of aflatoxins and 
ochratoxin a in Sürk, a Turkish dairy food, as studied by HPLC. Elsevier. https://www.sciencedirect.com/science/article/ 
pii/S0956713518301154. 

[14] Summia, K., Yasmeen, R., & Zahra, N. (2021). Detection of aflatoxins b1 from layer and broiler feed samples collected from 
different cities of Punjab. Pakistan. J. Anim. Health Prod, 9(4), 435-442.  

[15] Elameen, M. I. H. (2014). Occurrence and control of seed borne fungi of four food crops in Sudan (Doctoral dissertation, Sudan 
University of Science and Technology). 

[16] Eskola, M., Kos, G., Elliott, C. T., Hajšlová, J., & Krska, R. (2020). Worldwide contamination of food-crops with mycotoxins: 
Validity of the widely cited ‘FAO estimate’ of 25%. Taylor & Francis, 60(16), 2773-2789. 
https://doi.org/10.1080/10408398.2019.1658570. 

[17] Abrar, M., Anjum, F., Zahoor, T., Nutr, H. N.-P. J., & 2009, undefined. (2009). Effect of storage period and irradiation doses 
on red chillies. Citeseer, 8(8), 1287-1291.  

[18] Set, E., & Erkmen, O. (2010). The aflatoxin contamination of ground red pepper and pistachio nuts sold in Turkey. Food and 
Chemical Toxicology, 48(8–9), 2532–2537. https://doi.org/10.1016/j.fct.2010.06.027.  

[19] Zahra, N., Khan, M., Mehmood, Z., Saeed, M. K., Kalim, I., Ahmad, I., & Malik, K. A. (2018). Determination of aflatoxins in 
spices and dried fruits. Journal of Scientific Research, 10(3), 315-321.  

[20] Zahra, N., Jamil, N., Ahmad, S. R., Munir, S., Saeed, M. K., & Kalim, I. (2017). Comparative analysis of brown and white rice 
samples for the presence of Aflatoxin B1 contamination and effect of environment temperature on Aflatoxin concentration 
during storage. Transylvanian Review, 25, 4507-4515. 

[21] Zahra, N., Firdous, S., Ejaz, N., & Hina, S. (2012). Detection of aflatoxins in various samples of red chilli. Biological 
Sciences-PJSIR, 55(1), 27-29. 

[22] Iqbal, S. Z., Paterson, R. R. M., Bhatti, I. A., & Asi, M. R. (2011). Comparing aflatoxin contamination in chilies from Punjab, 
Pakistan produced in summer and winter. Mycotoxin research, 27(2), 75-80.  

[23] Commission EC. (2002). Commission Regulation (EC) No. 472/2002 of 12 March 2002. Brussels,, Belgium: L, 75: 18-20.  
[24] Manual of Food Laws in Pakistan. (2004). Pure food rules, 1965. In: Manual of Food Law of Pakistan, 2004 edn. Irfan Law 

Book House, Lahore, pp. 83-161. 
 


