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ABSTRACT: During the last decade, the gap between production and consumption of 

cereals and legumes in Egypt is compensated by importation from different countries.  

The objective of this study was undertaken to investigate the chemical composition and 

detection of aflatoxins and gentic modification (GM) in imported yellow corn and soybean.  

 The results of proximate chemical composition showed that imported yellow corn contained 

protein ranged from 8.75 to 9.80% and fat ranged from 3.48 to 4.0% while in Egyptian variety 

(SC128) protein increased to 10.15%. Imported soybean contained protein ranged from 32.8 to 

37.3% and fat ranged from 16 to 20.8% while in Egyptian variety (Giza 111) protein increased to 

37.8%. Liquid chromatography analysis showed that all imported and local varieties of corn and 

soybean samples were free of aflatoxins contamination. GM detected that 45% and 50% of total 

imported yellow corn and soybean samples were tested positive for NOS terminator and s335 

promotor.  

Egypt imports large amount of cereal and legumes from Ukraine, Bulgaria, Brazil, Rumania and 

USA who considered as the most countries produced GM so the most cereals and legumes in 

the Egyptian market may be genetically modified. 

It is evident from the results that imported yellow corn and soybeans are of high quality because 

they contained high levels of protein and fat and free from aflatoxin but some are genetically 

modified (about 50% of imported samples are GM).  

Detection and/or quantification of GM corn and soybeans in processed foods are one of the 

most important consumer concerns regarding food safety and quality. 

  

2. INTRODUCTION 

Ancient civilizations in the Middle East include cereals and legumes in well-

balanced diets which promoting health benefits for humans (Mahler-Slasky and 

Kislev, 2010). 

The proximate chemical composition of the yellow and white corn showed that 

the amount of protein ranged from 12.32 to 13.50%, fiber content from 1.05 to 

6.47 %, fat content from 4.90 to 14.02 %, ash content ranged from 0.99 to 

1.04%, moisture content ranged from 8.74.73 to 10.94 % and carbohydrate 

content ranged from 16.28 to 62.38% (Oladapo et al., 2017). Qamar et al. 

(2017) reported that corn contained moisture (11.6-20.0%), ash (1.10-2.95%), 

protein (4.50-9.87%), fat (2.17-4.43%), fiber (2.10-26.70%) and carbohydrates 

contents (44.60-69.60%). The same results were found by Feyera (2020). 

Soybeans are good sources of protein, lipid, and other nutrients. Soybean 

possess a very high nutritional value with a relatively high protein (39-45%) with 

essential amino acids and oil contents (20-30%) (Abolude et al., 2012 and 

Jegadeesan and Kangfu, 2020). Soybean protein products can be good 
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substitutes for animal products because, unlike some other beans, soybean 

offers a "complete" protein profile (Medic et al., 2014 and Çakir et al., 2019). 

 

During storage or export of cereals and legumes, aflatoxins directly or indirectly 

result in the contamination of crops, which affects the liver, immune system and 

reproduction after infiltration into human beings and animals (Ubwa et al., 

2012). Screening of aflatoxins B1, B2, G1 and G2 levels in maize were detected 

by different authors (El Hodairy, 2009, Atmaca et al., 2015 and Shamsuddeen 

et al., 2017). Murshed et al. (2019) investigated the presence of aflatoxins in 

groundnuts and soybeans that are consumed in Yemen. Some samples were 

free of aflatoxins, while in only 6.2% of soybean samples and 22.47% of 

groundnut samples, total aflatoxins were beyond the maximum limit of 

FDA/Yemen standards (20 μg/kg). In addition, in 49.44% and 27.6% of the 

groundnut and soybean samples, total aflatoxins exceed the acceptable level of 

European Commission (4 μg/kg). 

 

Gene modification techniques have been applied to a number of agricultural 

crops in order to insert new appropriate traits such as herbicide tolerance, 

insect and disease resistance, improve the nutritional content of food as protein 

and fat and feed products and increasing of various desirable traits (Greiner and 

konietzny, 2008 and Kaur et al., 2010).  

The FAO/WHO (2000) concluded that risks to human and animal health from 

the use of genetically modified (GM) crops and enzymes derived from GM 

microorganisms as animal feed are negligible and FAO/WHO (2001) recognizes 

the need for continued safety assessments on genetically modified foods before 

they are marketed to prevent risks to human health and for continued 

monitoring.  

There are several risks for humans from the consumption of genetically 

modified (GM) food (Paarlberg, 2006), such as GM food have been mentioned 

to elevate the risks of cancer, increase chances of allergy specially in children, 

increase the chances of anti-biotic resistance and that is due to the presence of 

antibiotic resistant genes and also the introduced gene may interact and 

corporate to the genetic makeup of the consumers (Flachowsky et al., 2013). 

However, the research to evaluate the extent of these risks is incomplete 

(Sparrow, 2018 and Shetty et al., 2018). 

Among the GM plants corn and soybean are the two main cultivated GM crops 

in the globe, which covered 32% and 47% of the transgenic plants area 

respectively, and commonly represent as ingredients in many foods (Forte et 

al., 2005 and James and Brief, 2011). Thus, detection and/or quantification of 

GM soybeans in processed foods are one of the most important consumer 

concerns regarding food safety and quality (Mandaci et al., 2014). 
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Currently in Egypt, there is a gap between production and consumption of 

cereal crops, oil crops, sugar crops, legume crops and forage crops (Metz, 1990 

and Zohry et al., 2016). 

 Reducing yield gaps is one of the main goals of food security research in 

Egypt. However, Egypt remains to be the fourth largest grain importer in the 

world despite government efforts to increase local production (Rehab Hafez et 

al., 2019). 

 

The gap between production and consumption of maize in Egypt is estimated 

by around 45%. This gap is compensated by importation, which put a burden on 

the country's budget. Egypt’s yellow corn production covers less than 20 

percent of its feed demand needs. Imports are supplementing the feed 

manufacturing industry’s expanded production. Foreign Agriculture Service 

(FAS) Cairo forecasts Egypt’s corn imports in 2020/21 at 10.0 million metric 

tones (FAS, 2020). 

Egypt’s soybean imports in marketing year 2020/21 are forecast at 3.8 million 

metric tons (MMT).  

 

The aim of this study was undertaken to investigate the chemical composition 

and detection of both aflatoxins and genetically modified organisms in imported 

yellow corn and soybean samples. 

 •  

3. MATERIALS AND METHODS 

3.1. Materials  

Eleven imported yellow corn samples and fourteen imported soybean samples 

were collected during November 2018 up to March 2019. 

Six kilograms of each sample were divided into three parts; first part for 

proximate chemical composition, second for detection of aflatoxins and third 

part for detection of genetically modified organisms. 

All chemicals, solvents and standards were of analytical grade and purchased 

from Sigma (St. Louis, MO, USA). 

  

3.2. Methods 

3.2.1. Proximate chemical composition analyses 

Proximate chemical composition of selected four imported of each yellow corn 

and soybean samples and one Egyptian variety of each one were determined at 

Central Laboratory of Residue Analysis of Pesticides and Heavy Metals in 

Food, Agriculture Research Center, Egypt. 

 

Moisture contents of yellow corn and soybean samples were determined using 

Mettler Toledo - HR73 Halogen Moisture Analyzer.  

Total protein, total fat, fiber and total ash of different samples were determined 

according to AOAC (2000).  
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Nitrogen free extract was calculated by difference, after subtracting the values 

of moisture, protein, fat, fiber and ash from 100 (Rodrigues et al., 2014). 

 

3.2.2. Detection of aflatoxins in imported corn and soybean 

Detection of aflatoxins in selected four imported of each yellow corn and 

soybean samples and one Egyptian variety of each one were determined at 

Central Laboratory of Residue Analysis of Pesticides and Heavy Metals in 

Food, Agriculture Research Center, Egypt. 

Aflatoxins (B1, B2, G1 and G2) were detected using liquid chromatographic 

method as described by AOAC Official Method 990.33 (1990). 

 

3.2.2.1. Standard aflatoxins 

Transfer appropriate quantity of aflatoxin stock solutions to 50 mL beaker to 

contain 500 ng each of aflatoxins B1 and G1 and 250ng each of aflatoxins B2 

and G2. Evaporate mixture to dryness under gentle stream of nitrogen. Add 2–3 

mL CH2Cl2 and swirl 10 s. Quantitatively transfer to silica gel column with 2 ca l 

mL portions of CH2Cl2, using wash bottle.  

 

3.2.2.2. Sample Extraction and filtration 

Transfer 50 g corn or 50 g soybean to 1 L blender jar, add 200 mL methanol 

followed by 50 mL 0.1M HCl, and blend 3 min at high speed. Filter through 24 

cm Whatman No. 1 paper, or equivalent. Collect 50 mL filtrate. 

 

3.2.2.3. Partition 

Transfer 50 mL filtrate to 250 mL separatory funnel. Add 50 mL 10% NaCl 

solution, swirl, add 50 mL hexane, and shake gently ca 30 s. Let phases 

separate and drain lower aqueous layer into another 250 mL separatory funnel. 

Discard hexane layer. Add 25mL CH2Cl2 and shake moderately 30 s. If 

emulsion occurs, break up with clean Pasteur pipet. Let phases separate and 

drain lower CH2Cl2 layer through 4cm coarse granular, anhydrous Na2SO4 in 

glass filter tube. Collect eluate in 250 mL beaker. Repeat partition with 2 

additional 25 mL portions of CH2Cl2, and vigorously shake and drain as above. 

Collect eluate in the 250 mL beaker. Evaporate eluate on steam bath under 

gentle stream of nitrogen to 2–3 mL (1–2 mm layer of eluate covers bottom of 

beaker). 

 

3.2.2.4. Column Chromatography 

Slurry 2.0 g silica gel with ca 10 mL ether–hexane (3+1) in 30mL beaker, pour 

slurry into clean up column, and wash beaker with additional 5 mL ether–

hexane solvent to effect transfer. Keep stopcock closed and let silica gel settle 

without tamping. Wash sides of column with 2–3 mL ether–hexane (3 + 1), 

using wash bottle. After gel settles, open stopcock, and, while column drains, 

add ca 1 cm anhydrous granular Na2SO4.Transfer eluate from partition, F, to 
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column. Wash lip of beaker with 0.5 mL CH2Cl2, using wash bottle, and collect 

wash in column. 

 Wash beaker with ca 2 mL CH2Cl2 and add wash to column. Do not use more 

than 5–6 mL CH2Cl2 to transfer eluate to column. 

With stopcock fully open, add 25 mL benzene–acetic acid (9 + 1), and then add 

30 mL ether–hexane (3 + 1) to column, draining each wash to top of 

Na2SO4.Discard washes. Elute aflatoxin with 100mL CH2Cl2–acetone (90 + 10) 

and collect eluate in 250 mL beaker. Evaporate eluate on steam bath under 

gentle stream of nitrogen to ca 6 mL. Quantitatively transfer to 3 dram vial, 

using 2–3 mL CH2Cl2 as wash.  

Evaporate eluate almost to dryness on steam bath in an aluminum block under 

gentle stream of nitrogen. Evaporate remaining 200 µL just to dryness under 

gentle stream of nitrogen by holding vial in palm of hand and slowly rotating vial. 

 

3.2.2.5. Derivatization 

Add 200 µL hexane to residue from G. Then, add 50 µL TFA (using Eppendorf 

pipet), cap vial, and Vortex mix vigorously for 30 s (exactly). This procedure 

must be followed closely to ensure consistent reaction yields. Let mixture stand 

5min. Using Eppend or fpipet, add 1.950 mL H2O–CH3CN (9+1). Vortex mix 

vigorously for 30 s (exactly), and let layers separate10min or centrifuge at1000 

rpm for 30 s. Concentration is 10 g/2 mL aqueous CH3CN. 

 

3.2.2.6. LC Determination 

Successively inject 25 µL of derivatized standard solutions. Prepare standard 

curve to check linearity of responses. Inject 25 µL TFA-treated test solution 

(lower aqueous phase). If test peaks are outside linear range, dilute aliquot of 

TFA-treated test solution to suitable volume with H2O–CH3CN (9 + 1), remix on 

Vortex mixer, and inject another 25µL portion. Calculate individual aflatoxin 

concentrations as follows. Use responses of standard containing 500 ng B1 and 

G1, and 250 ng B2 and G2 for calculations. 

Aflatoxins, ng/g = (P/P′) ×C × (2/10) ×1000 ×D 

Where P and P′= peak areas (integrator counts) or heights for test solution and 

standard, respectively, per 25 mL injection; C = concentration of individual 

aflatoxins in standard solution (0.5 or 0.25 µg/10.05 mL); and D = dilution factor 

if 2 mL test solution for injection is diluted. 

 

3.2.3. Detection of genetically modified imported corn and soybean  

Detection of genetically modified in eleven imported of yellow corn (code 

number from 1 to 11) and fourteen soybean (code number from 1 to 14) 

samples were determined at Plant Genetic Transformation Department, 

Agricultural Genetic Engineering Research Institute, Agricultural Research 

Center, Egypt. 
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3.2.3.1. DNA extraction: 

Genomic DNA was extracted from leaflets planted from seeds using the 

DNeasy plant mini kit (Qiagen, CA, USA) according to the manufacturer’s 

instructions 

 

3.2.3.2. Estimation for the DNA concentration:  

 A. agarose gel 

Run 2 μl of the parents DNA samples on 0.7% agarose gel in comparison to 5μl 

of a DNA size marker (100bp DNA ladder). To estimate DNA concentration, 

compare the degree of fluorescence of the DNA sample with the different bands 

in DNA size marker. 

 

 
 

 

 

Comparing fluorescence DNA sample with DNA marker’s bands 

B. Nano-drup 

The concentration of DNA was measured by (Nano drop) 
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DNA concentration 

S.N Con. A260 A280 A260/A280 

1 14.0 0.280 0.184 1.52 

2 330.4 6.607 3.125 2.11 

3 493.2 9.864 4.607 2.14 

4 148.1 2.963 2.604 1.18 

5 538.1 10.762 5.219 2.06 

6 198.2 3.964 1.926 2.06 

7 775.4 15.507 7.227 2.15 
 

3.2.3.3. Reproduction of DNA by using PCR device. 

PCR detection: The primers used to amplify the NOST (F&R), 35 S 
promoter ( f&r) (1). DNA amplification was performed using 20 ng of DNA 
template 250 mM each dNTPs [dATP, dCTP, dGTP, dTTP], 25 pmol each 
primer, 2.5 mM MgCl2 10 µl of 5x PCR buffer and 2.5 U Taq polymerase 
(promega) and added up to total volume of 50 µl ddH2O. The reactions were 
performed in an automatic thermal cycler (GeneAmp1 PCR System 9700, 
Perkin-Elmer) under the following conditions: initial denaturation at 94 °C for 3 
min; 35 cycles of 94°C for 1 min, 46°C for 1 min, 72 °C for 1 min; final extension 
at 72 °C for 7 min. An aliquot of 10 µl PCR product were analyzed on 1% 
agarose gel 
 

4. RESULTS AND DISCUSSION 

4.1. Proximate chemical composition of imported yellow corn and 

soybean compared with Egyptian varieties         

Selected imported yellow corn and soybean samples compared with 

local Egyptian variety were analyzed for proximate chemical composition 

(Tables 1 and 2). 

Table (1) show that imported yellow corn contained moisture from 8.63 to 

9.58%, protein ranged from 8.75 to 9.80%, fat ranged from 3.48 to 4.0%, fiber 

from 2.1 to 2.5% and ash from 1.0 to 1.5% while in Egyptian variety (SC128) 

moisture decreased to 6.6% and protein increased to 10.15%. 

These results are in agreement with the results of Gopalan et al., 2007 

Sumbo and Victor, 2014 and Shah et al., 2016. Grain of higher moisture content 

is highly susceptible to deterioration (Gopaldas ,1988). 

Generally, the low protein content of the grain limits its nutritive value as 

the only source of food for both humans and livestock. Maize grain is low in 

protein content (9.1%), oil (4.4%) and ash (1.4%), but very high in starch 

content (73.4%) when considered on dry matter basis (Herbert, 2017). The 

protein content of maize grain ranges from 8 to 11 g/100 g grain of dry matter 

(Watson and Ramstad, 1987 and Martinez et al., 1996).  
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It is reported that maize seeds have moisture (11.6-20.0%), ash (1.10-

2.95%), protein (4.50-9.87%), fat (2.17-4.43%), fiber (2.10-26.70%) and 

carbohydrates contents (44.60-69.60%) (Qamar et al., 2017). 

Table (2) show that imported soybean contained moisture from 5.53to 

6.75%, protein ranged from 32.8 to 37.3%, fat ranged from 16 to 20.8%, fiber 

from 5.7 to 6.6% and ash from 5.1 to 5.3%. Imported soybean sample No. 8 

contained the lowest amount of protein while sample No. 1 and Egyptian variety 

(Giza 111) contained the highest amount of protein 37.8%. 

These results of proximate chemical composition of soybean are in 

agreement with many different publications (NRC, 1998 and Banaszkiewicz, 

2011).  

Soybean contains about 40% protein and is noteworthy as it is the most 

complete vegetable protein (Endres, 2001). 

Generally soybean seeds content 5.6-11.5% of moisture, 32 to 43,6%  of 

crude protein, 15.5 to 24.7% for fat and 4.5 to 6.4% for fiber (Ensminger et al., 

1990, Poultry Feeding Standards, 2005 and Banaszkiewicz, 2011). 

Sharma et al. (2014) published that soybean seeds contained moisture 

(6.96 g/100 g), protein (42.87 g/100 g), fat (19.77 g/100 g), fiber (5.06 g/100 g), 

ash (5.59 g/100 g), carbohydrate (19.75 g/100 g dry weight). 

The result of Etaiosa et al. (2017) showed that the soybean seed is rich 

in nutrient especially protein 37.69%, crude fat 28.2% and fiber 6.31%.  

Recently, Jegadeesan and Kangfu (2020) indicated that soybeans 

possess average 20% oil and 40% protein content and are a major source of 

protein and fatty acids in human and animal nutrition. 
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Table (1) proximate chemical composition of imported and local 

yellow corn samples*.  

 
Code 
No. of 

Imported 
Samples 

 
Moisture 
 
      (%) 

 
Chemical composition (% DW) 

 
 

Protein 
 

Fat 
 

Fiber 
 

 
Ash 

 

Nitrogen 
Free Extract 

NFE 
 

1 
 

 
8.63 ± 
0.21 

 
8.75± 0.21 

 
3.96± 
0.11 

 
2.5± 0.09 

 
1.5± 0.03 

 
83.29± 0.71 

 
4 
 

 
9.07± 
0.20 

 
8.75± 0.23 

 
3.48± 
0.12 

 
2.3± 0.08 

 
1.2± 0.05 

 
84.27± 0.50 

 
5 
 

 
9.52± 
0.23 

 
9.28± 0.26 

 
4.00± 
0.12 

 
2.1± 0.08 

 
1.2± 0.03 

 
83.42± 0.44 

 
9 
 

 
9.58± 
0.27 

 
9.8± 0.24 

 
3.96± 
0.10 

 
2.1± 0.09 

 
1.0± 0.04 

 
83.14± 0.54 

Egypt  
(SC128) 

 

 
6.6± 0.18 

 
10.15± 

0.28 

 
3.72± 
0.11 

 
2.4± 0.10 

 
1.4± 0.02 

 
82.33± 0.67 

*Mean of three replicates ± SD 

Table (2) proximate chemical composition of imported and local 

soybean samples 

 
Code No. 

of 
Imported 
Samples 

 
 

Moisture 
   
    (%) 

 
Chemical composition (% DW) 

 
 

Protein 
 

Fat 
 

Fiber 
 

 
Ash 

 

Nitrogen 
Free Extract 

NFE 

 
1 
 

 
5.53± 0.22 

 
37.3± 0.51 

 
20.8± 0.32 

 
5.7± 0.20 

 
5.1± 0.24 

 
31.1± 0.61 

 
3 
 

 
6.47± 0.21 

 
33.6± 0.50 

 
18.88± 

0.19 

 
5.8± 0.20 

 
5.3± 0.23 

 
36.42± 0.66 

 
6 
 

 
6.75± 0.23 

 
34.9± 0.48 

 
16.11± 

0.15 

 
6.4± 0.23 

 
5.3± 0.25 

 
37.4± 0.68 

 
8 
 

 
6.25± 0.24 

 
32.8± 0.46 

 
18.16± 

0.29 

 
6.6± 0.22 

 
5.1± 0.27 

 
37.34± 0.71 

Egypt  
(Giza 
111) 

 
6.88± 0.26 

 
37.6± 0.47 

 
19.12± 

0.31 

 
6.4± 0.23 

 
5.3± 0.26 

 
31.58± 0.68 

*Mean of three replicates ± SD 
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4.2. Detection of aflatoxins in imported yellow corn and 

soybean  

Aflatoxins, during food storage or export, directly or indirectly result in the 

contamination of foods, which affects the liver, immune system and 

reproduction after infiltration into human beings and animals. 

International Agency for Research on Cancer (IARC, 2012) classified aflatoxins 

B1, B2, G1, G2, M1 and M2 as group one carcinogenic substances, which are a 

global human health concern. 

Selected yellow corn and soybean samples compared with local Egyptian 

variety (SC128 and Giza 111, respectively) were analyzed for aflatoxins 

detection at Central Laboratory of Residue Analysis of Pesticides and Heavy 

Metals in Food, Agriculture Research Center using liquid chromatography 

method (AOAC Official Method 990.33, 1990). 

Tables (3-4) and Figure (1) showed that imported yellow corn and soybean 

samples as well as Egyptian corn variety (SC128) and soybean (Giza 111) were 

all free of aflatoxins. 

It was established in about 1970 that fungal contamination could start in the 

field before harvest (Williams et al., 2004). Although the highest levels of 

aflatoxins are undoubtedly associated with post-harvest spoilage of food 

commodities stored under inappropriate conditions of water activity and 

temperature, the aflatoxigenic fungi have more complex ecologies (Moss, 

2002). Factors that influence the incidence of fungal infection and subsequent 

toxin development include invertebrate vectors, grain damage, oxygen and 

carbon dioxide levels, inoculum load, substrate composition, fungal infection 

levels, prevalence of toxigenic strains and microbiological interactions. 

Insect damage on crops allows fungi to access in them, increasing the chances 

of aflatoxins contamination, especially when loose-husked maize hybrids are 

used (Dowd, 2003 and Hell and Mutegi, 2011). 

Controlling or reducing infection by regulating the factors that increase the risk 

of aflatoxins contamination in the field contributes extensively in managing 

aflatoxins. Management practices that reduce the incidence of aflatoxins 

contamination in the field include timely planting, maintaining optimal plant 

densities, proper plant nutrition, avoiding drought stress, controlling other plant 

pathogens, weeds and insect pests and proper harvesting (Bruns, 2003). Pre-

harvest measures that are efficient in reducing aflatoxins levels are the same as 

those that will enhance yields. Crop rotation and management of crop residues 

also are important in controlling A. flavus infection in the field. Tillage practices, 

fertilizer application, weed control, late season rainfall, irrigation, wind and pest 

vectors affect the source and level of fungal inoculum, maintaining a disease 

cycle in crops like maize (Diener et al., 1987 and Hell and Mutegi, 2011). Lime 

application, use of farm yard manure and cereal crop residues as soil 
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amendments have shown to be effective in reducing A. flavus contamination as 

well as aflatoxins levels by 50-90%. 

In order to minimize the levels of aflatoxins and mycotoxins in general, the 

National Institute of Agricultural Technology of Argentina (INTA), recommends 

to make early plantings, toplant resistant genotypes, to do good farming 

practices, to avoid stress conditions, to minimize insect damage, to harvest 

early in order to avoid delays, to avoid damaged kernels and to storage at less 

of 13% moisture in a clean, fresh and airy place with no insects (Iglesias et al., 

2008). As mentioned before, it is important to avoid product moisture, high 

temperatures (between 25 and 32°C) and high relative humidity in storage and 

seeds preservation. Weeds have to be removed and crop rotation should be 

done routinely. Prior to the preparation of the ground, dead organic matter has 

to be disabled or burned; product mechanical damage has to be avoided; crops 

have to be collected at full maturity; storage places should be dry and the entry 

of water has not to be allowed; storage health standards have to be fulfilled 

(pallets, proper humidity levels, adequate ventilation and lighting, etc.), and 

periodic inspection of the stored product should be done (Bolet et al., 2005). 

 

 

Table (3) Detection of Aflatoxins in imported and local yellow corn 

samples 
 

 

 

 

 

 

 

 

 

 

ND = not detected     

 

 

 

 
Code No. of 

Imported 
Samples 

 
Aflatoxins (mg/kg) 

 
B1 

 
B2 

 
G1 

 
G2 

 
1 
 

 
ND 

 
ND 

 
ND 

 
ND 

 
4 
 

 
ND 

 
ND 

 
ND 

 
ND 

 
5 
 

 
ND 

 
ND 

 
ND 

 
ND 

 
9 
 

 
ND 

 
ND 

 
ND 

 
ND 

Egypt  
(SC128) 

 

 
ND 

 
ND 

 
ND 

 
ND 
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A 

 

B 

 

 

 

 

 

 

C 

 

 

 

 

 

 

 

            Figure 1. Detection of aflatoxins by Liquid Chromatography    Method 
(AOAC, 1990) 
A. Aflatoxins standards ((G1, B1, G2 and B2) 
B. Aflatoxins in yellow corn sample as an example 
C. Aflatoxins in soybean sample as an example 
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4.3. Detection of genetically modified imported corn and 

soybean 

Genetically modified organisms (GMOs) have been mentioned to cause 

many risks to animals, human and the environment. According to Flachowsky et 

al. (2013) most of the produced GMOs products are used for animals feed.  

This study is preformed to detect the presence of GMOs in the Egyptian 
imported corn and soybean.  

Eleven imported yellow corn samples and fourteen imported soybean 
samples were tested for the detection GMOs at Plant Genetic Transformation 
Department, Agricultural Genetic Engineering Research Institute, Agricultural 
Research Center, Egypt.  

The results of GM detected that 45% of total imported yellow corn samples 

(Code numbers 1, 5, 9, 10 and 11) were tested positive for NOS terminator and 

s335 promotor (Figure 2). 

The results of GM detected that 50% of total imported soybean samples 

(Code numbers 1-4, 9, 10 and 14) were tested positive to NOS terminator and 

s335 promotor (Figure 3).  

PCR is the most efficient and the most used technique worldwide, by using 

a specific primer for the identification of the inserted sequence in the gene it will 

show a consistent result (Marmirol  et al., 2008). The used primers in PCR for 

the detection of GMOs, must have some specific characteristics. A new field of 

diagnostics will be represented by using this method which has been developed 

PCR was used to detect the presence of GM in some food samples such as 

corn, and soybean which are commercially imported and are available in 

Egyptian market (Korwin-Kossakowska et al., 2013).  

The top 5 countries with the largest area of biotech crops planted (USA, 

Brazil, Argentina, Canada, and India) collectively occupied 91% of the global 

biotech crop area. Biotech soybeans reached the highest adoption worldwide, 

covering 50% of the global biotech crop area. The area of biotech crops with 

stacked traits continued to increase and occupied 42% of the global biotech 

area (El Dahan, 2009 and ISAAA, 2017). 

According to Olasoju et al. (2018), Egypt import large amount of cereal 

and legumes from outside and the most countries which Egypt import from is 

Ukraine, Bulgaria, brazil, Rumania and USA and these countries considered as 

the most countries which produce GMOs so the most cereals and legumes in 

the Egyptian market may be genetically modified (Abd-Elfattah et al., 2009 and 

Sadek, 2014).  

This study is not a large survey (do not contain a huge amount of food 

products) about the extent of genetically modified organisms in the Egyptian 

market. There are a strongly recommendations for the need for a large scale 

survey that contain a large amount of food samples 
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5. Conclusion 

Chemical composition and detection of both aflatoxins and genetically 

modified organisms in imported yellow corn and soybean samples were 

investigated.  

 The results showed that yellow corn and soybeans imported from 

different countries contained high levels of protein and fat and free from 

aflatoxin as Egyptian varieties. 

On the other side, the results of GMOs detected that 45% and 50% of 

total imported yellow corn and soybean samples were tested positive for NOS 

terminator and s335 promotor. 

The Egyptian government should establish a policy to import high 

compositional quality crops that are free from fungal contamination and are not 

genetically modified, and to oblige importers to follow its rules. Imported 

shipments must be accompanied by documents stating that they are genetically 

modified or non-genetically modified. 

A 

 

 

 

 

 

 

 

B 

 

 

 

 

 

 

 

Figure 2. PCR confirmation analysis for detection GM in yellow corn 

samples. 
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A: Using specific primers NOS F / R to amplify 200 bp of transgenic corn 

lines; lane M, 100bp DNA ladder; + control; - control; lanes 1 to 13 samples. 

B: Using specific primers 35S F / R to amplify 210 bp of transgenic corn 

lines; lane M, 100bp DNA ladder; + control; - control; lanes 1 to 13sample, 

Positive samples were as follows samples 1, 5, 9, 10 and 11 while sample 13 is 

the repetition of sample 11 

 

A 
 

 

 

 

 

 

 

B 
 

 

 

 

 

 

 

Figure 3. PCR confirmation analysis for detection GM in yellow corn 

samples. 

A: Using specific primers NOS F / R to amplify 200 bp of transgenic soybean  

lines; lane M, 100bp DNA ladder; + control; - control; lanes 1 to15 samples. 

B: Using specific primers 35S F / R to amplify 210 bp of transgenic soy lines; 

lane M, 100bp DNA ladder; + control; - control; lanes 1 to 15 sample, Positive 

samples were as follows lanes 1-4, 9, 10, 14, 15 while sample 15 is the 

repetition of sample 14. 
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 الممخص 
في الذرة الصفراء  يل الوراثىالتركيب الكيماوى والكشف عن الأفلاتوكسين والتعد
 وفول الصويا المستوردة

  أيمن محمد أبو اليزيد             أميمه السيد شمتوت            مشيرة أبو الفتح 
 أحمد السيد عبدالله         هشام محمد الششتاوى**          سعيد محمد خميل*    

الإسكندرية جامعة –كميو الزراعة سابا باشا  -قسم عموم الأغذية   
مركز  -قسم البيولوجيا الجزيئية الميكروبية معيد بحوث اليندسة الوراثية  ** -قسم التحول الوراثي لمنبات  

 *البحوث الزراعية
 

خلال الأعوام القميمو الماضية وحتى الأن يتم تعويض الفجوة بين إنتاج واستيلاك الحبوب مثلل اللذرة والبقوليلات مثلل 
 فول الصويا في مصر عن طريق الاستيراد من دول  مختمفة. 

الصفراء  اليدف من ىذه البحث ىودراسة التركيب الكيماوى  وفحص التموث بالأفلاتوكسين والتعديل الوراثي في الذرة
 وفول الصويا المستوردة. 

أوضللحت نتللائت التركيللب الكيمللاوى التقريبللي أن عينللات الللذرة الصللفراء المسللتوردة تحتللوى عمللي البللروتين  الللذي يتللراوح 
كملا أحتلوت  SC128٪ وزن جلاف فلي الصلنف المصلري 09.08٪ بينما ارتفعلت إللى 0.59إلى  8..5نسبتو من 

٪ متقاربلللاً ملللف الصلللنف 8..8إللللى  5..8لبلللروتين  اللللذي يتلللراوح نسلللبتو ملللن عينلللات فلللول الصلللويا المسلللتوردة عملللي ا
 .  000المصرى جيزة 

أظيللرت نتللائت التحميللل الكرومللاتوجرافي أن جميللف عينللات الللذرة والصللويا المسللتوردة والمحميللو كانللت  خاليللة تمامللا مللن 
 التموث بالأفلاتوكسينات. 
% ملللن كلللل ملللن عينلللات اللللذرة الصلللفراء والصلللويا 89% و 58لمتعلللديل اللللوراثي أن   PCRأظيلللرت نتلللائت فحلللص 

 المستوردة  كانت  معدلو وراثياً. 
تستورد مصر كميات مرتفعة من الحبوب والبقوليات ملن أوكرانيلا وبمراريلا والبرازيلل ورومانيلا والولايلات المتحلدة والتلي 

المتواجلدة فلي الأسلواق المصلرية قلد تعتبر من أكبر الدول المنتجة لممحاصيل المعدلو وراثيا للذا فل ن تملك المحاصليل 
 تكون معدلو وراثياً. 

يتضلللن ملللن النتلللائت أن اللللذرة الصلللفراء وفلللول الصلللويا المسلللتوردة ملللن دول مختمفلللة ذات جلللودة عاليلللة لاحتوائيلللا عملللى 
% منيلا معلدل وراثيلاً. للذا ف نلو ملن 89مستويات مرتفعة من البروتين والدىون وخالية من الأفلاتوكسين ولكن حوالى 

لضللروري الكشللف عللن التعللديل الللوراثي فللي مثللل تمللك المحاصلليل والتللي تللدخل فللي العديللد مللن الصللناعات الرذائيللة ا
 حرصا عمي سلامة وجودة الرذاء وأيضا سلامة المستيمك.

 

يجب عمي الحكومو المصلرية وضلف سياسلة لإسلتيراد محاصليل ذو جلودة عاليلو وخاليلو ملن التملوث بالفطريلات وغيلر 
للزام المسلتوردين ب تبلاع قواعلدىا. ويجلب أن تكلون الشلحنات المسلتوردة مصلحوبة بمسلتندات تفيلد بانيلا معدلو وراثيا  وا 

 معدلة وراثيا أو غير معدلو وراثياً.
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