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Corn and soybeans have the largest area of GM crops in the world. Milk powder
and baby food are processed foods that contain corn and soybeans,therefore,
monitoring transgenic corn and soy in processed food has been investigated in
several studies.In this study, 40 samples of baby food and milk powder were
collected from pharmacies and supermarkets in Tehran. All the samples were
extracted using Azmaelixir DNA Kit. Internal control genes for soy (Lectin) and
corn (Zein) were checked to ensure the extraction. Then, the presence of
CaMV35Stransgenic Promoter was checked by Real-time PCR technique. The
results showed the presence of this sequence in 2.5% of baby food samples and
10% of samples in infant formula. The preliminary results of this study suggest
more investigation and monitoring is necessary for the possible labeling of
these products.
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1-Introduction

With the increase in population and the need for
more food, ensuring food security and knowing
the components of food products has become one
of the most challenging issues all over the world.
to pests and environmental stresses through the
production of plants!GMO takes place[1]. Lion
Infant formulas are nutritious reconstituted
liquids or powders for infants and young children
that work as substitutes for human milk.
Formulas play an important role in the diet of
infants, as they are the only source of nutrients for
some infants[2].

Dry milk is mainly composed of lactose, corn
maltodextrin, hydrolyzed minerals and protein.
Milk fat includes palm olein, soybean oil, corn oil
and sunflower oil[3]. Maize is considered the
most consumed grain in the world and in terms of
production, it ranks third after soybeans and
wheat. Corn used in the food industry can be
resistant to herbicides and express a protein from
bacteriaBacillus thuringiensis which acts against
certain pests is genetically modified. About 80%
of soybeans cultivated in the world are
genetically modified[4]. Soybean is the flagship
of transgenic products and with 47% of the land
under cultivation of transgenic products, it
occupies the first place among crops resulting
from modern biotechnology. Diagnosis based on
DNA is very accurate and sensitive and can be
quantified.[5]. The CaMV35S promoter from the
cauliflower mosaic virus is one of the most
widely used promoters of transgenic plants, and
considering that this gene is present in most
commercial transgenic products, it is one of the
most important options for identifying transgenic
agricultural products.[3].

Although the labeling of transgenic products is
not mandatory by many countries, most of the
countries that consume and produce transgenic
products perform qualitative and quantitative
tests to identify genetically modified products
based on national and international laws.[2].
The most common methods of detecting GMO
based on DNA is the PCR method, which can be
detected even with small amounts. In Real-time

l. Genetically Modified Organism
2. Certified Reference Materials

168

PCR technique, it is also possible to
quantitatively measure the amount of genetic
modification products in the investigated
samples[6].

In the present study, the presence of CaMV35S
precursor in milk powders and baby foods
available in pharmacies in Tehran province has
been investigated by Real-time PCR technique.

2- Materials and methods
2-1-Extraction of genomic DNA and
checking its quality

First, 40 samples (20 milk powder, 20 baby food)
were prepared from pharmacies in Tehran. Then,
genomic DNA extraction was performed with a
DNA extraction kit (Azma Elixir Research). Also
Mon810? CRM as a control was prepared from
Urfin Company. The amount and quality of the
extracted DNA was measured with a Nanodrop
device (Thermo Fisher Scientific) made in the
United States at 260 and 280 wavelengths.[7].

2-2-primers used

The primers used for CaMV35S promoter,
soybean internal control gene (Lectin) and
internal control gene of maize (which) Are.
After checking the target sequences on the NCBI
website, the primers were designed by Primer
Express program and their accuracy was checked
by Gene Runner and BLSTN software.[7]. The
sequence of primers used can be seen in Table 1
below.
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Table 1 Oligonucleotide Primers Used in Real-time PCR

T;err?(ft First Sequence (5°-3) Product size (bp) Refeerenc
. Lectin-F GACGCTATTGTGACCTCCTC
Lectin(Soy) | iR GAAAGTGTCAAGCTTAACAGCGACG 110 bp 3]
F GCTCCTACAAATGCCATCA
CaMV355 R GATAGTGGGATTGTGCGTCA 195 bp 3]
which(Maiz F AGTGCGACCCATATTCCAG 139h )
e) R GACATTGTGGCATCATCATTT P

2-3- Real-time PCR

PCR reaction was performed on the transgenic
samples (CRM5, 1, 0.1) percent and also for
lectin (soybean internal control), zein (corn
internal control) and CaMV35S gene sequences
in StepOne (ABI) machine. The reaction
components include: 10ul mastermix, 0.5ul
primers (F and R), 1ul of sample DNA and 8.5ul
water were added to reach a volume of 20pl. The
reaction was performed at a denaturation
temperature of 95°C for one minute and
annealing temperature of 60°C for 30 seconds
and also at an extension temperature of 72°C for
30 seconds with 30 repetitions. Reactions were
performed in triplicate. from CRM sample as
positive control for CaMV35S and internal
control (which, Lectin) was used to track corn and
soybeans. Also, water without DNA was used as
a negative control to confirm the absence of
contamination[5].

3. Results and Discussion

3-1- Extraction result

The quality of extracted DNA was checked by
nanodrop. The concentration of all samples was
in the range of 116 to 190 ng of DNA per
microliter and the absorption ratio of our
extracted samples was between 1.7-2.[8].
2-3-Real-time PCR results and discussion
on the obtained results

There are ingredients such as corn and soy in
baby formula and food. It is very important to use
the appropriate protocol to accurately evaluate
the transgenicity of these products. As can be
seen in Figure (1), the melting curve for the
internal control gene of corn is reproduced well,
which indicates the presence of corn in all
samples. is. Also, in figure number (2) the
internal control gene of soybean has been
reproduced. Reproduction of the internal control
gene of soybean and corn (Zein andLectin) in all
extracted samples of powdered milk and baby
food, it is a proof of correct extraction and the
presence of soy and corn in the samples.[11].
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In order to produce transgenic corn, elements
such as NOS:, CaMV35S and nptll have been
widely used, and in this research, CaMV 35S
promoter sequence was investigated
[9].SourceThis sequence is the cauliflower
mosaic virus and is present in most commercial
transgenic products, for this reason it is one of the
most important options for screening transgenic
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products [9]. In a research to investigate the
transgenic status of rice seeds, specific primers
for CaMV 35S have been used [12].

In this research, the presence of transgenic
processed soybeans and corn was observed in a
limited number of samples. The previous results
indicate a high percentage of imported transgenic
soybeans and corn [11]. In another study in
Mozambique, CaMV35S and Nos sequences
were detected in 22 of 47 samples. While in this
research, 2 samples of baby food and 3 samples
of dry milk were found to carry CaMV35S [14].
Also, the presence of transgenic corn in processed
foods that are commercially available in Iran is
confirmed by CaMV35S primer [12]. In 2020,
Bara et al. still reported the two sequences of
CaMV35S and Nos terminator as the most
important elements in transgenic events. [14].
Real-time PCR test results for the samples in
which the CaMV 35S sequence was detected, as
well as the Ct of the detected samples are shown
in Table 2.

Table 2.DNA Concentration and Real-time PCR

of Samples

. CaMVv

sample DNA cor]l;:er;tratlon 35SgeneC

(of/ 1) T values
Infant formula 180.5 29.48
Infant formula 176.8 30.70
Infant formula 165.8 31.92
Baby food 134.9 29.95
Baby food 190.7 30.36

Figure 3 shows the melting curve for CaMV35S
sequence in 3 milk powder samples and 2 baby

food samples.
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Fig 3 Melt curves of CaMV35S
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Fig 4 Standard curve for CaMV35S

In the standard chart, the vertical axis (Ct) and the
horizontal axis shows the quantity. As can be seen
in figure (4), to determine the sensitivity of the
test, 1000 copies of the number can be identified,
while in a similar study, at least 10000 copies
They traced the number [11] also in the standard
curve, the Ct factors show that this value has an
inverse relationship with the concentration and
the Ct value increased with the decrease of the
concentration. were able to identify 20 copies of
numbers, while in this research 1000 copies of
numbers could be identified [17].
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Table 3 Identification of CaMV35S, Lectin, Zein Sequences by Real-time PCR in Baby food and Infant

Formula
Number caMV3ss  Endogenous gene  Endogenous gene )
Sample type of ositive Negative
samples P Lectin which
Baby food 10 0 10 10 10
(Iranian)
Baby food
(imported) 10 2 10 10 8
Infant fc_>rmu|a 10 1 10 10 9
(Iranian)
Inf_ant formula 10 5 10 10 8
(imported)
Total 40 12.5% 100% 100% 87.5%

As can be seen in Table No. 3, CaMV 35S
sequence was detected in 12.5% of the baby food
and milk powder samples examined, of which 2
are imported milk powder and 1 is Iranian milk
powder. In a similar research in 2020 and using
the Real-time PCR technique by means of a probe
in Algeria, the presence of transgenic products
was not detected [16].

4 - Conclusion

The results of this study show the detection of
CaMV35S sequence in 12.5% of milk powder
and baby food available in Tehran market.
According to the existing laws regarding the use
of transgenic products, the need to label the said
products and review these products by regulatory
bodies is suggested.
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