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Abstract. Genetically Modified Food (GMF) is a word that became buzz
nowadays in both food production and environmental effects. The people
are more concerned about the short-term and long-term health problems
that are been caused by gene technology that is genetically modification of
food. Many studies are been carried out to know the advantages and
disadvantages of GMF. In this paper, the effects caused by genetically
modified food on human health, prediction of risks that will occur based on
historic data, controlling mechanisms and also about the benefits of non-
GM over biomagnified food are discussed. In this paper multinomial Naive
Bayes classifier and to classify and predict the effects caused by GMF
support vector machines are used.
Keyword: Genetically Modified Food, Food Production, Effects, Gene
Technology, SVM, Biomagnified.
1. Introduction

GMF stand for genetically modified food. It is formed by the adding of the gene
of one organism to the other one. The organism may be a plant, animal, bacteria,
or virus. The GM foods are the non-naturally occurring foods. The modification
of genes is made to get a high amount of outcome. Let’s consider an example of
a plant that is modified genetically by acquiring the gene from other organisms
like plants or bacteria for high production or yield. The characteristics are carried
in the structure of the DNA [9] and not only by add, we can even remove the genes
and make a new organism because genes are available in every living thing on the
earth. These genes transformation from one species to another species have some

advantages and disadvantages.
1.1 GM crops and food

Day by day as the population is growing continuously and the needs of the
foodare also increasing, so automatically the demand for growth of food is
also increasing. So, the production of food can be done in two ways one by
clearing the areas for the production of crops and the other way is to increase
the yield of the crop in the areas that are already under irrigation. So, in order
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to increase the yield, GM technology was introduced for crop yield and insect
resistance [1]. The high production from GM technology is maize from 1998,
soybeans from 2001, and cotton from 1997. But the GM food is cause for
many health hazards on human to predict them we are going to implement
the prediction algorithm and controlling mechanism by using SVM and
multinomial NB.
2. Methods
2.1 GM Food supply mechanism
Crops production and consumption are described as a food supply mechanism.
e The goods are produced by the producers and are consumed by the
consumers through the retailers.
o Each step of the mechanism is influenced by the advertisers on the
people’s decision.

The government takes responsibility for assessing risks and setting rules.

o Producers will purchase seeds, fertilizers, materials for planting.

e The GM food reach to the customers through markets.
Consumption of any products from the market depends on the consumer
acceptance rate. If the product is not having a good consumption rate then the
producers will decrease the supply rate. So being refused by many countries the
GM foods are regenerating and many companies are also rejecting them. The
drawback is that no consumer knows from where exactly the food is been
transporting and how they are produced. So, the same products are ignored and
some are accepted.
Now many countries like South Africa are working on GMtechnologies [15] to
make the plant resistant to drought, by using the transferring technique the
indigenous resurrection plant Xerophytes viscose.

Consider a maze organism from which enzymes are suppurated and the Bt gene
is extracted [14], now the extracted Bt gene is inserted into corn expression castle
between the promoter and terminator as shown in Fig.1. The plasma is formed by
the vector with modify gene multiplied in bacteria, now the external genes are
made into the corn cell genome and at last, the GM corn is produced.
Biofortification is the process of improving the nutrient contents in plants. So, in
the second generation of GM technology the improvement of nutrients is made in
the organisms [16]. As we all know that the starvation of iron, zinc, and vitamins
is high in the areas where the consumption of people is rice, wheat, and maize.
So that nutrients are going to be added into this starch and staple foods. “Golden
rice” is one of the crops produced by the genetic engineers which have beta-
carotene [4]. One more genetically modified food was carrots which were
genetically modified by adding calcium content. These bio fortified carrots have
better- obtained contents of calcium. By this modification, there are both potential
benefits andrisks associated with that scientific research. Here the prediction
algorithm will use the historical data to obtain future risk associated information.
The data is collected in the form of the table, extracted the table from word to
excel and converted it to csv file. Now, the dataset is extracted and performed the
cleaning to remove the wide spaces from the text in the data.
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Fig. 1. Gene insertion into the corn for GM corn production
Results and Discussions

31  Safety and concerns of GM crops

GM technology became a bit controversial because of the huge effects caused by
the consumption of GM food is a long-term health hazard and some
environmental effects [1]. So, the food has to undergo tests for safety. So, the
food has to undergo the tests for safety and the researches are going in the
University of the Free State’s for the safety of GM crops there are three concerns.
They are:

e The suppuration is maintained between the conventional crops and GM
crops. By this, the modification of genes from both the crops is
maintained.

e Even though there is a very small change in the gene will potentially
transfer to bacteria, which might create superbugs.

e The genes modification might cause new allergens through foreign
organisms. During the generation of GM soybeans, the experiment proved
that the GM soya has caused an allergic reaction on human consumption.
Because that soya was generated by the gene of Brazil nut, which is highly
allergic to many people. They added the Brazil nut gene to add the protein
contents to soybeans. In most of the countries, there are regulations on
GM food and crops. Before releasing GM food into the market, they are
tested for both human health and the environment.

32 Natural experiment:

The Gilles-Eric made an experiment with rats called feeding of rats with
genetically modified maize and making the new analysis by placing two bags [11],
one with GM maize and other with non-GM maize. Another experiment was made
by sending one GM maize and one non-GM maize to many families and they
placed them in their respective gardens, then the non-GM maize is eaten away by
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the squirrels and rats as shown in Fig. 2 and GM maze are been avoided. So, by
this we can say that the genetically modified food is not naturally acceptable.

33

Non-Genetically Modified Genetically Modified

Fig. 2. Experiment with non-GM maize bag and GM maize bag

Following are the beneficial factors that results in when we are
going to avoid genetically modified food and start using non-GM
food [21]:
Better health: The non-GM food is produced without any gene
modification. So, there will be no usage of pesticides and chemical that
results in the food which is free from the toxic chemicals and will not
affect the human health in a harmful way. The natural way of cultivation
will absolutely produce safer, healthier and smellier food products. The
healthy food means healthy people and good environment for better
living.
Contents of antioxidant: The non-GM food is free from the foreign
chemicals which react with organic compounds, minerals and vitamins to
reduce the antioxidants in food. The latest studies have revealed that non-
GM food have more antioxidants that have high nutrients and less heavy
metals. These antioxidants will help the human to prevent heart disease,
eye sight, premature aging and cancer.
Blood pressure control: Conjugated linoleum acid (CLA) is a heart-
healthy fatty acid which is predominantly present in meat and milk of
animals that graze on the natural grass because sun energy is well taken
in the form of photosynthesisby natural grass and produce CLA on cattle
grazing. This natural grass can be grown only in non-GM fields.
Antibiotics: Humans take various precautions to remain healthy and keep
themselves away from disease and health issues. When any new bacteria
or virus comes, to overcome those viruses we take various vaccinations
and antibiotics. But the non-GM food naturally can produce these
antibiotics. When this food is consumed by the human, they indirectly take
the antibiotics and vaccines. It will increase the immune system to fight
against the bacteria andvirus.
Good taste: The taste of non-GM food is more than GM food because they
take sufficient time to develop and mature, and the produced minerals and
sugars are very tasty [21]. It is reported that the taste of the conventional
crops is less than that of the non-GM food.
Cutdown of pesticide: The consumption of pesticides chemical will lead
to the varieties of diseases and disorders like improper functioning of
digestive system, cancers, birth disorders, headaches, weak immune
system and premature death. So, the GM free crops are free from
pesticides and preferable for better health. As the pesticides have the
power to keep the insects or pests away from the crop, they might have
the chemical called Organophosphorus. It is unnatural and can cause
several health abnormalities in human. This chemical Organophosphorus
shows its affects mainly on children during their age of development [8].
Strong immune system: The health statistics is showing that the human
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immune system is very high at the olden days when there is no word of
genetically modified food. By consumption of GM free food, the risk of
decrease in immune system strength is reduced because no alterations are
made in non-GM food. More over the non-GM food have higher quality
of vitamins and minerals which will naturally increase the immunity of the
human.

8. Poison free products: Non-GM food is natural food which does not use
dangerous chemicals and thus do not harm the people who consume them.
Biomagnification is the process in which the pesticides chemical,
fertilizers

herbicides, and some artificial growth hormones are avoided in farm.
Therefore, the food from is healthy and poison free.

9. High nutrition’s: The products like milk, meat, fish, and poultry contain
high quantity of nutritional components when compared to genetically
modified food because they are made naturally and mainly due to the
time given to develop under good environmental conditions with the
access of soil nutrients.

10. Environmental safety: As the non-GM food farming is a forbidden of
harmful chemicals [1]. There is minimum water, air, and soil pollution
and therefore ensures the safer nature.

11. Reducing the food borne illness: We have seen many out breaks that are
food borne mainly from the fast food borne mainly from the fast-food
restaurants use eggs, spinach, melons, butter. Even the animals are been
drugged, vaccinated and fed on animal by products to enhance their
productivity to meet agribusiness demands.

Vitamin B17 is deficient in GM food which is leading to varies types of cancers in
human. The reasons for the people to choose non-GM foods as their diet are highly
loaded with important nutrients, tasty, less sugar contents, to maintain healthy
heart, to reduce the environmental imbalance, to get high fibers, the non-GM
foods even help in controlling blood sugars, less cost, healthy fats are high, risk
with diseases is low, contains antioxidants, help in supporting local farmers.

34. The appropriate measures and strategies to manage and

control risks associated with genetically modified food are:

e The national regulatory has to concern the protocol implementation carefully.

o A first-thing-first approach where all the parties who are compliance
and fine tuning is made at the initial stage to over-come these
obligations.

e One of the ways to avoid risks of modern biotechnology is public
awareness and access to information.

The few Research center first asked the people about the safety of eating GM
foods, most of the people of about 25% are not sure about the topic of GM foods
[5]. Later researchers made the people know about GM technology and then asked
again, now the people of about 58% started saying that GM food is neither worse
nor good for one’s health. Overall, 39% of the people said that GM food is worse
for health and after learning 48% of the people said that they are neither effective
nor better and only 10% of people said they are better for one’s health. The basis
of scientific data can possibly evaluate the probabilities and quantify risks
associated with GM food. The risks are estimated based on the two concepts
likelihood and severity based on concern circumstances.
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Table 1. Effects caused by genetically modified food on human health
s.n {c\lt%me 0 | GMfood [ Effects caused by GM food
0 e
person

Priya Bt cotton | Allergenicity

fanya | BT cotton | TOXICITY

Priyanka| Bt cotton | Degradafion in human
digestive System
Divya | Golden Anaemia

rice
ranvi | Potato Liver damage
Ranul | Brinjal [OXIN benaviour
ADnisne |~ Tomato TOXIn
Aditya | VIice Digestive System effected
Amit Soy ENzyme production
ea
Vianesn | Potato Calories 10SS
Ronit | Comn ATlergies
Yash BT cotton | TOXICIty
[Shita | Commn ATlergies
vani Bt cotton | Degradation in human

digestive System
Anjali | Golden Anaemia

rice
Shreya | MIce Digestive system effected

Riya Bt cotton | Allergenicity
ANKIT | Soyabeans | DINA Tunctional changes

Shyam Potato Liver damage

DeepakK | Potato SIOW Immune System
Aryan Potato ADbnormal cell growth
Raj Brinjal [oXIn behaviour

Arjun Potato Calories 1oss

Sneha Mice Digestive system effected
)/;\a{snwar Bt coton [ OXICItY

Gayatri | Potato Holes In stomach

Varsha | Btcotion | pDegradation in human
digestive System

Ira Soyabeans| DINA Tunctional changes
Sanjana | Tomato [oxin
Niharika| Potato STow Immune system

NiKIta Soyabeans| DNA Tunctional changes

Natasha | Golden Anaemia
rice
Neha Potato Holes 1n stomach

Shivangi| Bt cotton | AlIergenicity

VIanoj Soyabeans| DNA Tunctional changes

ANKuUr Bt cotton [ OXICIty

AKash Soyabeans| DNA Tunctional changes

Karan Bt cotion | Degradation in human
digestive system

NN ONOW] 00 G ~IU U U] DG LU NIW U OWON00N]  ~IRI N OIN BRI LN NN N ON OH 00H ~H OH OTH R WHNHRHOH 999 o0l &N INH

Arti Soy Enz;t/me production n
hear

Vlanisha| Corn AITergies

A Btcotton | Allergenicity

Aashna | Potato Holes 1n stomach
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Anirudh | Soyabeans | DNA Tunctional changes
SwWatl Soy tnz;t/me production
hear

Z

131 Adit Potato IAfTammation

2 Vianima | Soyabeans | DNA Tunctional changes
g JAY{V) Brmjal TOXIN benaviour

g Ajay cormn ATTErgies

171 DRruv__ | Potato Calories 10ss

i\

8
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From the table 1, the steps involved are analyzing the statistical methodologies
from data, considering every component involved to produce GM food,
considering all the relevant information and the predictor are used to predict the
future risks that can arrive by the intake of genetically modified food. TF-IDF is
a mathematical static measure that evaluates how repeatedly a word is to a file in
a collection of files. It is done by multiplication twometrics: rate of a word appears in
a file, and the inverse file occurrence of the word across a set of the files. Then it
is now done with the sample data later TF-IDF is applied to the data that we have
in our table each word in our table is assignedwith a numerical value. The discrete
features are suitable for classification with multinomial Naive Bayes classifier.
The multinomial distribution normally depends on integer feature
counts. Therefore, in normal, fractional counts like TF- IDF can also work.
Parameters like alpha float, default=1.0. Predict () is used to predict the labels of
the data values on the basis of the trained modelas shown in Fig.3.

In [8]: data_sample=data[0:16]
tfidf2= Tfidfvectorizer(ngram range=(1,5))
x=tfidf2.fit_transform(data[ 'Effects caused by GM food'])
print(x. shape)

(98, 64)

In [9]: df=pd.DataFrame(x.toarray(), columns=tfidf2.get feature_names())

df .head(10)

abnormal abnomnal calories

abnormal cell cell allergenicity allergies anaemia behaviour calories loss

growth

0 00 00 00 10 00 00 0.000000 0.00000 0.00000
1 00 0.0 00 00 0.0 00 0.000000 0.00000 0.00000
2 00 00 00 00 00 00 0.000000 0.00000 0.00000
3 0.0 0.0 0.0 00 0.0 1.0 0.000000 0.00000 0.00000
4 00 00 00 00 00 00 0.000000 0.00000 0.00000
5 00 0.0 0.0 0.0 0.0 0.0 0607795 0.00000 0.00000
6 0.0 00 00 00 00 00 0.000000 0.00000 0.00000
7 00 00 00 00 00 00 0.000000 0.00000 0.00000
8 00 00 0.0 00 00 0.0 0.000000 0.00000 0.00000
9 00 0.0 0.0 00 0.0 00 0000000 057735 057735

Fig. 3. TFID vectorizer is applied to the data

SVM is a support vector machine that is used the predict the analysis of data
classification that assigns new data elements to one of the labelled class. In
order to perform the SVM the data should of int or float type so, the data of
object type is converted into int by finding all the unique words. Label
Encoder is used for converting the object datatype to int. The label encoder
will assign the int values to the words based on their dictionary order. After
selecting required columns, the training and testing is done by splitting the
data in the form of 25% for testing and remaining for training as in Fig. 4.
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from sklearn.model_selection import train test split
X_Train,x_Test,y Train,y_Test=train_test split(x,y,test_size=0.25,random_state=0)

print("Training data:",x_Train,shape)
print("Testing data:",x Test. shape)

Training data: (73, 2)
Testing data: (25, 2)

from sklearn.preprocessing import StandardScaler
s¢_x=Standardscaler()
X_Trainzsc_x.fit_transform(x_Train)
X_Test=sc_x.transform(x_Test)

from sklearn.svm inport SVC
classifier=sVC(kernel="linear', random state=0)
classifier.fit(x Train,y Train)

y_pred=classifier.predict(x Test)

Fig. 4 Training and Testing of data
Now we find the accuracy of trained data by using SVM for linear and

non- linear formats based on the accuracy, if accuracy is high for linear, we
consider the data as the linear data otherwise the data will be of non-linear.
The accuracy of radial basis function kernel (RBF) is high so we can say that
the data is non-linear. The plotting of training data and testing data as shown
in Fig. 5 and Fig. 6. From this we can easily predict the classification of the
upcoming data whether it is a linear or non-linear and class in which is falls or
different effects caused by different GMF.

The quantitative analysis [12][17] is made on the data obtained from
the cloud [20] andthe result is, the people who are consuming products made of
BT cotton are getting effected with allergenicity, toxicity and degradation in
human digestive system. Eating of golden rice is causing anemia and on the
consumption of genetically modified potato the effects are like liver damage,
calories loss, abnormal cells development, slow immune system, holes in
stomach, inflammation [13]. Genetically modified brinjal are in toxin behavior
and mice is causing the digestive system effects. The FlavrSavr tomato are
also having toxins and the soy is producing enzyme in heart, soyabeans are
causing infant mortality, DNA functional changes and the corn is causing the
allergies [19]. The gene components used in brinjal and chick pea are cry | Ab
and cry Il Ac and in cabbage, cauliflower is cry | Ab, ground nuts are made of
gene called IPCV cp and IPCV replicase and is made of bacterial blight res,
Xa-21.
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import matplotlib.pyplot as plt

plt.scatter(x Train[:,0],x Train[:,1],c=y Train)
plt.xlabel('GM food")
plt.ylabel('Effects_caused by GMfood')
plt.title('training data")

from matplotlib import rcParams
rcParams['figure.figsize']=8,6
plt.scatter(x_Train[:,0],x_Train[:,1],c=y Train);
plt.colorbar();

training data
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Fig 5. Plotting of training data

import matplotlib.pyplot as plt
plt.scatter(x_Test[:,0],x_Test[:,1],c=y_Test);
plt.colorbar();

plt.xlabel('GM_food")
plt.ylabel('Effects_caused by GMfood')
plt.title('test data')

plt.show()

test data

Effects_caused_by_GMfood
°
°
L]
@

-15 -1.0 -05 00 05 10 15
GM_food

Fig 6. Plotting of testing data
4.Conclusion
The best way to control GM foods is labeling. Under the act of 1979, the food
obtained through certain genetically modified is processed under the labeling
mechanism [7]. Now, this labeling is done by the department of health. The food
should be labeled if they are: Different from the other food by chemical
components, nutritional values, and way of storage from normal food, the labeling
of GM food must contain all the components that are mixed to obtain that
particular food, because some people may be allergic to some components like
fish, milk products, soybeans, and many others, the labeling should also be made
on the products about the gene modification done with animals or humans.
The industries and producers must voluntarily label GM food products. The
government should publish about GM food by advertisements and labeling [2]. By
this, the companies will also take care of the false labeling and advertising of the
foodstuff.
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