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ABSTRACT
Bulut S. (2019). Measurement of Consumption Frequency of Food Containing

Monosodium Glutamate of Students in Preparatory Class and Third Grade in
Nutrition and Dietetics in Yeditepe University and Comparison of Their
Knowledge Level, Yeditepe University, Institute of Health Sciences, Nutrition and
Dietetics Department. Master Thesis. Istanbul

Monosodium glutamate, which is a food additive, is most commonly used as a flavoring
agent. Monosodium glutamate is an attractive additive for the food industry as it causes
more food to be eaten because of the increase in taste of foods containing it.For
students, university life is the period in which they choose free food choices because
they are away from the family environment, as well as economic conditions, lack of
time, and the possibility of preparing their own meals are limited. In this study, the
preparation class and the 3rd in the Nutrition and Dietetics Department of Yeditepe
University. The aim of this study was to investigate the frequency of consumption of
foods containing monosodium glutamate and the awareness of the level of information
on this subject. 59 students from preparatory class, 50 students from 3rd grade
participated in the study. The mean age of the participants was 20,27+ 2,35, the mean
BMI(Body Mass Index) was 21,09kg/m2. It has been found to be “normal overweight”
according to WHO(World Health Organization) standards. There was no statistically
significant difference between the two groups (p=0,1, p> 0,05). There was no
statistically significant difference in the potential dose of the students in preparation and
third grade(p=0,07, p>0,05) but it was determined that the food consumption containing
MSG did not exceed the potential dose ADI (acceptable daily intake level) values of the
students. MSG students who were informed during their training (3rd class) when
compared to students (prep class) who have not reached t least as part of their
education, there is no significant difference between levels of knowledge. As a result,
since the health hazards of monosodium glutamate are known, individuals should be
made aware of its consumption, label reading habits should be acquired and ready food
consumption should be reduced. Healthy foods should be easy to find and should be
supported by government policies by making them affordable for everyone.

Key words: monosodium glutamate, food additive, umami
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ABSTRACT (Turkish)
Bulut S. (2019). Yeditepe Universitesi Beslenme ve Diyetetik Bolimi “hazirhk

siifi ve 3.simif’ta okuyan ogrencilerin, “monosodyum glutamat™ iceren besinlerin
tiketim sikhgmmin Olgilmesi ve bilgi duzeylerinin  karsilastirilmasi. Yeditepe
Universitesi Saghk Bilimleri Enstitisi, Beslenme ve Diyetetik Bolimi. Master
Tezi. istanbul

Monosodyum glutamat (MSG) aroma verici olarak kullanilan bir gida katki
maddesidir. Monosodyum glutamat, katildig1 besinlerin tadlarin1 artracak bu gidalarin
daha fazla yenilmesine yol agmasi1 nedeniyle gida sanayii igin cazip bir katki maddesi
haline gelmistir. Ogrenciler igin Universite yasami genellikle aile ortamindan
uzaklastiklar1 ve ev diginda daha fazla zaman gecirdikleri bir suredir. Bu donemde gida
secimleri konusunda daha 6zglir olmalari, ayrica ekonomik kosullar, zaman yetersizligi
ve kendi yemeklerini hazirlama olanaklarmimn kisitli olmasi nedeniyle paketli Grlinlere
daha fazla yoneldikleri dénemdir. Bu calismada, Yeditepe Universitesi Beslenme ve
Diyetetik Bolimi’nde hazirlik smifi ve 3. simnifta okuyan 6grencilerde MSG igeren
besinlerin tuketim sikligin1 ve bu konudaki bilgi diizeylerinin farkindaligun arastirilmasi
amaclanmistir. Hazirlik smifindan 59 6grenci, 3. smiftan 50 Ogrenci ¢aligmaya
katilmistir. Katilimeilarin  yas ortalamalar1 20,27+2,35 BKI(Beden Kitle indeksi)
ortalamas1 21,09 kg/m? dir. Dolaysiyla dgrencilerin blylk ¢ogunlugu DSO (Diinya
Saghk Orgiitii) standartlarma gére “normal kilolu” olarak bulunmustur. Hazirhk smnifi
ve 3. sinifta okuyan 6grencilerin MSGtiketim miktarlar igin istatistiksel olarak anlaml
bir fark bulunamamistir (p= 0,1, p>0,05). Hazirlik sinifi ve 3. smifta okuyan
ogrencilerin  potansiyel doz aliminda istatistiksel olarak anlamli bir fark
bulunmamistir(p=0,07, p>0,05); ancak 6grencilerin MSG iceren besin tlketimlerinin
potansiyel dozlar1 ADI(Giinlik Kabul Edilebilir Alim Diizeyi)degerlerini agmadigi
tespit edilmistir. MSG ile ilgili bilgi dizeylerinde, egitimleri sirasinda bilgi edinen
ogrencileri (3. sinif), bu bilgiye en azindan egitimlerinin bir pargasi olarak heniiz
ulasmamis o6grencilerle (hazirlik sinifi) kiyasladigimizda bilgi dizeyleri arasinda
anlamli bir fark bulunamamistir. Sonu¢ olarak, MSG’nin saglik tzerindeki olumsuz
etkileri oldukga kabul goren bir fikir oldugundan, bu maddenin asir1 tiketimiyle ilgili
bireyler bilinglendirilmeli, etiket okuma aliskanlig1 edinilmeli ve hazir yiyecek tuketimi
azaltilmahdir. Saglikli besinlere kolay ulasilabilmeli ve herkesin ucuz satin
alinabilecegi hale getirilerek devlet politikalariyla desteklenmelidir.

Anahtar kelimeler: monosodium glutamat, gida katki maddesi, umami
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1. INTRODUCTION AND PURPOSE

Nutrition is one of the fundamental needs of human life. After 2nd World War,
the economies have developed, well fare of countries have progressed and nutrition
habits have substantially changed (1).

The use of additives have become prevalent due to new production techniques in
food sector, food diversification, increase in the attractiveness of food packages,
availability and consumption of seasonal vegetables and fruits in every term, serving
variety of different products, prolongation of expiry date, more delicious food, paying
attention to hygiene (bacterial transmission concern) (2).

Chemical compounds which are food additives are natural compounds of food
(for example: carbohydrate, protein, fat, mineral, vitamin) are also substances that are
consciously and unconsciously added to the food. Today, approximately 80,000
chemical substances are used for variety of purposes and the number is increasing day
by day (3).

Considering the chemicals added consciously, food additives are included in the
group which is audited the most by international institutions. Although the majority of
the additives are allowed by official authorities and they are substances added to food,
the society does not have awareness and consciousness about them (4).

The definition of additives in the Ministry of Health regulation is as follows:
Under normal circumstances, these are substances which are not consumed alone or not
used as food product, they either have nutritional value or not, they can be found in
finished products as residual or derivatives during the operation or production which is
applied according to the technology chosen and they are allowed to be used preserve the
taste, smell, appearance, structure or other qualities and to regulate (5).

Flavorants are used to make the aroma more attractive increasing its current
taste and/or smell and monosodium glutamate is the mostly used flavorant.
Monosodium glutamate is the monosodium salt of glutamic acid, which is obtained
from glutamic acid and is the most common aroma for this purpose (6).

Glutamic acid is an amino acid which is added to the structure of many foods
rich in terms of protein. It is especially found in meat, fish, cheese, milk, walnuts and

mushrooms (7).



Increase flavor and foods specifically called umami and 5. it is a substance that
gives taste. Monosodium glutamate (MSG), starch, corn, sugar beet, melas or sugar
cane is obtained by fermenting (7).

Corynebacterium Glutamicus bacteria is produced in a liquid environment
containing sugar, molasses or amylum. Bacteria produce glutamic acid by fermentation
and release it to the environment. Glutamic acid is collected in the environment and it is
separated by filtration, purified and turned into MSG by neutralization. Afterwards, it
turns into a white powder by purification, crystallization, exsiccation and then it is used
as flavorant (8).

MSG is found in food as monosodium salt of glutamic acid. We see MSG under
different names including glutamic acid or glutamine in crisps, broth, instant soups,
baby food, processed meat, processed fish and chicken, sauces, some of sweet and salty
finished products, mayonnaise, seasoning mix, bouillon and processing steps of
vegetables, breakfast margarine and many other products. Along with take home foods,
organic fertilizers used for organic agriculture products also include MSG (9).

Considering generally, daily average MSG intake in industrializing countries are
between 0,3-1 gram despite changing according to food content or personal taste
preferences (10).

Glutamate is a food additive that is legal in use according to US (United States),
EU (European Union) and Turkish regulations. Commercial types of additives used as
additives are known in the form of glutamatic acid (E620) and monosodium glutamate
(E621), monopotassium  glutamate (E622), calcium diglutamate (E623),
monoammonium glutamate (E624) and magnesium diglutamate (E625) (11).

This substance, which is used abundantly in Chinese restaurants to increase the
taste, causes side effects such as chest pain, headache (migraine), redness, shortness of
breath, edema and sweating in some people (11).

Foods which can be quickly and easily accessed have become a part of popular culture
and food additives are widely used in these products. The label information of packaged
foods are very important and they include a great amount of MSG. Monosodium
glutamate is the mostly used food additive. Foods cluding monosodium glutamate
become more attractive for individuals because it makes one addicted due to its flavor
increasing effect and it causes state of being full to be occurred late. University students
prefer more packaged foods because of their free food choice which is arising from the

following reasons: being far away family environment, lack of time and undeveloped

2



cooking facilities and techniques. This study aims to determine students’ knowledge
level of monosodium glutamate included food consumption, the frequency of
consuming this type of food who is studying at preparatory class and third-grade in
Nutrition and Dietetics department of Yeditepe University and to compare the
awareness of their level of knowledge regarding this subject.



2. LITERATURE REVIEW
2.1.Food

Except tobacco and those used only as medicines food is all kinds of raw, semi or fully
processed substances which are consumed by people including beverages and chewing
gums according to Turkish Food Codex (TFC) (12).

2.2.Food Additive

Food additives are substances which are not used by itself or food auxiliary or main
product, which is used as a necessity of the technology chosen and included in remnants
and finished products during the process or production and which is allowed to protect
the taste, smell, appearance, structure and other qualities of the food substance during
the food production, preparation, packaging, transportation and storage or to prevent
undesirable changes Except tobacco and those used only as medicines, food is all kinds
of raw, semi or fully processed substances which are consumed by people including
beverages and chewing gums. This definition does not include contaminants which are
the chemical substances undesirably transmitted to food.Food contaminants are plant,
animal and soil based foreign substances, drug residues, metallic and biological
contamination; residues of plastic materials, detergents, disinfectants and radioactive
substances which are harmful to human health (12).

However, substances increasing the nutritional value of foods or participating in food
for the purpose of cheating do not enter this group (13).

According to the US Food and Drug Administration (FDA), food additives are defined
as substances added to food for certain physical or technical effects. Food additives are
used not to hide the low quality of the products but to increase their nutritional value,
quality, appearance, texture and taste. Food additives have many technical functions on
food (14).

2.3. Reasons for use of Food Additives

The general conditions of FA are as follows:
1. None of the FA must harm human health no matter its adding reason. Analysis results

and amount of food additive to be used must be known (15).



2. FA must not damage the nutritional value of the food or mixture it participates in. It
should not harm the vitamins in the food and decrease the food absorption (15).

3. Information regarding the features of the FA which is considered or desired to be
added to the food must be known and in-vivo and in-vitro experiments must be
conducted. The substances used as additives must be determined according to their
specific features and no other FA must be used (15).

4. There must be reliable analysis methods to perform the quantitative analysis of the
substance considered to be added and the institutions that will carry out these analyzes
and conduct the control services must be exist (15).

5. The food, amount and the purposes of adding the food additive must be mentioned in
FA codex. More than specified amount must not be added to the food and food which
are included food additives must be inspected during production (15).

6. Full name and the amount of the additive must be on the food label. The additive
must be homogeneously dispersed in the foods it contains and must not increase the cost
of the product (15).

7. The food additive must not mask the decomposition of the food and be deceptive to
the consumer (15).

8. Addition conditions and amounts of additive considered to be added to certain food
such as children food and diet food must be subject to dispensation (15).

2.4.History of Food Additives

The history of food safety is as old as the history of mankind. People began to face with
food safety in BC 8000 along with the first domesticated animal species(16).

Meat products were salted, wood-dried or dried, or waxed with a wax for a long time
for preservation in BC 3000-9000. Babylonian and Sumerian preserved milk safely in
bottleneck containers (BC 3000). Egyptians used colorant agents in food in BC 1500.
Prophet Moses set the rules for health protection about butchery animal meat. In
addition, Jewish people had experience to realize cirrhosis, degeneration, tuberculosis in
animal livers in BC 1300. The Roman Empire established a police service for health
inspection to sustain food security (BC 400). The Huns found that meat can be
preserved as sausage, bacon and roasting for its long-lasting. (BC 220). American
Indians preserved meat by frosting. The use of salt, wood fume and especially
seasonings as flavorant increased in BC 50 (16).



Turks preserved meat by frying and milk by drying AD 772 (mentioned in Dada
Gorgud Epic). In the middle Ages, the necessity of collective butchering and
performing it in a certain place were brought in Germany (1276). In the Ottoman
Empire, Fatih The Conquerer established 33 butchering place and provided people a
safe access to meat. In addition, private provisions regarding health safety for initiation
laws (strict control of the food that the society consume, municipal police) (1485) ,(16).

Food safety has been given importance in the period of Sultan Beyazid Il (1501). In
1580s, official inspections made in meat butchering and marketing places became
widespread in Europe. In France, the use of food dyes which was used to camouflage
fish datedness was banned in 1662. The first veterinary school in Europe was
established in France (1762), (16).

The Food Hygiene Act in USA was adopted in 1773 in Boston. The first open slaughter
house in France was founded in 1807 by Napoleon. The first veterinary school in
Ottoman period was founded in 1842. Aniline Purple has been used as an artificial
dyestuff since 1856. During the American and Spain war, a compromise was made
regarding the fact that a veterinarian who had postgraduate education in the food
inspection branch for food safety for soldiers in the war (1889). This issue was carried
out between Republic of Turkey by Turkish armed forces in 1924-1933 (in Bursa,
Gemlik Military Veterinary Research Institute, 1924) and Ankara University Faculty of
Veterinary Medicine (1934). The first modern slaughter house was established in
Karaagag (Kocaeli) on July 12, 1923. Law on municipalities was enacted by Ministry of
Health. According to the law, the issue regarding the fact those municipalities with
population more than 10.000 can control the food entered into force (1930). Turkish
Standards Institute was established and authorized to prepare and promulgate food
standards regarding foodstuffs (November 22, 1960), (16).

For the prevention of health problems due to globalization in recent years, organizations
such as FAO (Food and Agriculture Organization), WHO (World Health Organization),
OIE (World Animal Health Organization) and WTO (World Trade Organization) have
taken action. These organizations establish rules which are necessary to be followed
between countries. These rules are based on the decisions made as a result for the
studies and reports prepared by the scientific committees within their body that
cooperate with affiliated universities, industrial institutions and organizations. At the
same time, these rules are the foundation of food security (16).



2.5.Classification of Food Additives According to Its Intended Purpose
2.5.1.Preservatives

2.5.1.1. Antimicrobials

These are nitrite and nitrates (E250, E251) which are the most commonly used
substances to protect nutrients in bacteria, mold, yeast spoilage, extend shelf life,
protect natural color and aroma (17).

2.5.1.2. Antioxidants

They are especially used in fats and fatty foods since they have benefits such as
preventing/retarding undesired smell, aroma, taste changes, enzymatic darkening or loss
of color (oxidative acidity) and they prolong the shelf-life (ascorbic acid, etc.).
Oxidative reactions in nutrients occur as a result of the destruction of lipids, colorants,

essential amino acids and vitamins (17).

2.5.2.Structure, Preparation and Cooking Developpers

2.5.2.1.pH Adjusters

Acidity regulators are used to adjust the pH of the food. They can also show bactericidal
and bacteriostatic effect in food decreasing its ph. Increased acidity increases the
temperature sensitivity of many pathogenic and nutrient microorganisms. Cooking and

other heat treatment prolongs the self-life destroying the bacteria (17).

2.5.2.2. Anti-Caking Agents

Anti-caking agents are used to protect the flowability of powdered mixtures such as salt,
powdered sugar, spices, instant soup, milk powder, to prevent agglomeration and
aggregation (17).

2.5.2.3. Emulsifiers (Lecithin, Mono And Diglycerides):

They are used to maintain mixing of water and oil in food and providing a homogenous
dispersion reducing the surface tension (lecithin, sorbitan monostearate etc.) (17).

2.5.2.4. Stabilizers, Thickeners, Artificial Sweeteners:



Stabilizers are used to prevent re-separation of oil and water. Gelling agent are used to
provide a structure to the food with gel formation (goat's horn gum, pectin, etc.) (17).
Acrtificial sweeteners are used to make aroma and taste more attractive (aspartame,

acesulfam K, sorbitol, saccharin) (17).

2.5.2.5. Others

Color stabilization agent stabilizes the color of the food and ensures its permanence.
Flour processing agent improves the cooking quality or color of flour (17).

2.5.3. Aroma and Color Developper

2.5.3.1. Aroma Substances

The most commonly used flavoring agent is monosodium glutamate (MSG). The taste
created by MSG and called umami may lead Chinese restaurant syndrome (17). MSG
intake may cause chest pain, burning on face, redness, paresthesia, sweating, dizziness,
headache, palpitations, nausea and vomiting. Children may experience shaking and
chills irritability, scream and delirium. The mechanism of this is not known. Of the
general population 15-20% is observed to be sensitive to small doses of MSG however,
this may occur in large doses in some individuals. The symptoms start within an hour
after food is taken, but may be delayed up to fourteen hours from onset, familial
predisposition may exist (18).

Aromatizers are used to increase the flavor and/or smell present in the food, make the

aroma more attractive, preserve and improve the original aroma (17).

2.5.3.2. Colorants

They are added to regain the natural color lost during processing and storage, to
strengthen the weak color, to give color to the food which is actually colorless, and to
gain consumer appreciation by concealing low quality. These substances are used in
many products such as soft drinks, candies, ice creams, jellies, bakery products,

artificial powder drinks, gums, wafer biscuits and creams (17).

2.5.4. Nutritional Value Developers (Nutrients)

Replacing nutrients which are lost during processing (B, Bz, niacin)



Dietary supplements (A, D vitamins) (17).

2.6. Safety Tests Regarding Food Additives

2.6.1. Lethal Dose (LDsp)

The dose which causes 50% of the experimental animals to die. The experimental
animals are given a lethal dose of the additive and the dose is gradually decreased and
the dose-response relationship is investigated. The absorption, metabolism and
excretion of the additive are examined at each dose. Carcinogenic, mutagenic,
teratogenic and allergic effects are investigated examining experiment animals' cells,
tissues and organs. If no dose is obtained at the end of the studies, the additive is not
allowed to be added to the nutrients (18).

2.6.2. No Observed Adverse Effect Level (NOAEL)

It is the highest dose that no toxic effect and no physiologic difference were observed
due to the substance in the control group that no substance was given although they
were given for their whole life (19).

2.6.3. Acceptable Daily Intake (ADI)

It is the body weight value of each food additive calculated on a daily basis without any
health risk despite being consumed for a lifetime. The phrase "without any health risk"
means that it should not give any harm despite being exposed to chemical additive for a
lifetime (19). With the NOAEL dose of the substance, the experiment continues in time
to cover 85% of the life of the experimental animals. However, this dose is a determined
by the body weight of the experimental animal and its effects on the human are not
known. Since the experiment cannot be carried out on humans for ethical reasons, one-
tenth of the dose is taken. Considering the individual privileges among people, it is
divided by the security factor of NOAEL 100 by taking one-tenth again.

(ADI = NOAEL / 100)

2.6.4. Good Manufacturing Processes (GMP)

GMP is the amount required under good manufacturing conditions to produce the
desired technological effect of an additive (20). Daily maximum intake = ADI x Body
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weight (kg) If the amount of use of some additives is given as GMP; in this case the QS

expression in the use amount column (maximum dose) takes place (20).

2.6.5. Quantim Satis (QS)

It is a statement that the maximum level is not indicated in this food for an additive.
While an additive is allowed with a maximum amount of QS in a foodstuff, the amount
of use of the same substance may limited to a different food. For example, while
maximum dosage of alphakoferol (E370) in refined olive oil was 200 mg/L, QS level in
non-emulsified animal and vegetable fats and oils is permitted (3).

Acute, chronic and pharmacological experiments are obligatory to be performed on two
different animals except for the mouse to determine its negative effects regarding
cancer, birth defects, nerve system or other organs and to be used according to laws (1).
The main toxicity tests are as follows (3).

* Acute Toxicity: Toxicity due to multiple doses taken within one or 24 hours.

 Chronic Toxicity: Toxicity due to prolonged administration of low doses which will
not lead to acute toxicity.

» Mutagenic effect: Permanent change on DNA.

» Carcinogenic Effect: Cancer-causing effect.

* Teratogenic Effect: Inflicted effect on offspring.

» Transplacental Carcinogenic Effect: Cancer formation years after in the child of
pregnant women.

» Immunotoxic Effect: Toxic effect on the immune system.

* Neurotoxic Effect: Toxic effect on the immune system.

In order to allow the use of a food additive:

* Determining that it is used in permitted amounts and is harmless in terms of health,

* It is necessary to use technologically in terms of compulsory and consumer taste,

* Food additive in the purity of food,

* Having an internationally valid analysis method for the determination of type and
quantity in foodstuffs,

» Using only in permitted foodstuffs and in a manner not to exceed the permissible
quantity,

* Necessary to be written on the packaging of the food it participates in (3).

2.7. The Effect of Food Additives on Health
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Non-food chemicals, which are transmitted from various sources or added to food for
some purpose, have negative effects on human health. Consumers are exposed to
various food additives and other chemicals contaminated to food every day. These are
toxic substances for cells which are not metabolized in human and animal organism as
well as contaminated to good and FAS (21, 22).

The action mechanism of these substances is on microorganisms. It destroys or reduces
the activity of enzymes which plays a role in membrane, cell wall or cell metabolism
(23).

Symptoms regarding certain diseases increased in parallel with the increase in the
consumption of food containing natural or synthetic food additive substance. The most
common of these are clinical cases such as eczema, asthma, headache, allergic itching,
gastric disorders, diarrhea, hyperactivity and hypersensitivity (especially in children)
D).

Dr. Benjamin F. Feingold et al. found in 1964 that additive substances with low
molecular weight caused behavioral disorders in age groups with undeveloped or
pressurized immune system. Researchers have shown that additives and similar
chemicals led to hyperactivity and some neuropsychological disorders in some children
based on evidences from various cases. These phenomena were also observed with
some natural salicylates. The same investigators also observed that children with
neuropsychological responses to aspirin also provided against salicylated natural foods.
These findings led them to investigate the effects of similar low molecular weight
substances such as additives in foods and reached similar findings (24, 25).

According to a study by Donna McCann et al conducted to investigate the effects of
additives on children aged between 3 and 9, Childhood Hyperactivity named as
Attention Deficit Disorder, Minimal or Cerebral Brain Dysfunction Disorder,
Hyperkinesia etc. was observed in both groups consuming various products containing
artificial colorant (26).

Uncontrolled use of additives has negative effects on human health. Some researchers
explained that butylated hydroxyanisole (BHA) and butylated hydroxytoluene (BHT)
used as antioxidant caused inflammation in chronicle urticaria although its mechanism
was not fully explained (27).

Following the increase in the reaction developed against sulphite, a regulation to ban the
use of sulphite in fruit and vegetables except potato which are considered to be sold
fresh to consumers was promulgated in 1986. After a while (January 1987), FDA has
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made it necessary to specify on the labels that if the sulfide content exceeded 10 ppm in
processed and ready-to-eat foods, it would be placed on the labels (28).

Moreover, in certain cases where additives are taken at the same time, they may
increase or decrease each other’s effects. Especially if the two additives affect the same

target organ and are taken for a long time, it may be prominent (29).

Table 2. 1. The Effects of Some of the Food Additives on Health (15)

Additive Substance

Health Problem

Foods Allowed to Participate

E250-251
Nitrite and Nitrate

It creates nitrosamines that
lead to cancer and reduces
the ability of the blood to

carry oxygen.

Processed meat products such
as salami and sausage and

sausage type meat products

E223 Sodium meta
bisulphite

Asthma attack in asthmatic
patients. It causes mutation
in  bacteria. It destroys

thiamine.

Biscuits, wafers, cakes,

cookies, potatoes, chips-

porridge and vinegar

E210 Benzoic Acid

Asthma, skin rash, migraine

Margarine, olive paste, non-
alcoholic, drinks, jam, jelly,

biscuit, wafer, cake creams.

E627 Sodium guanilate

E 631 Sodium inosinate

It intensifies gout disease.
It should not be used in foods

with low purine.

Meat products, broth tablets,
soybean products, prepared

soups

E621 Monosodium
glutamate

Dizziness, palpitations
Brain lesion in experimental
animals “Chinese Restaurant

Syndrome”

Prepared soups, meat
products, cookies,

potato chips, sauces

(Bagc1 T. "Food additives and their effects on our health", Hacettepe Medical Journal

(1997): 28 (1); 18-23.)

2.8. Intake Prediction of Food Additives

Food consumption data and nutrient additives need to be known to make intake

prediction of food additives (18). Especially children aged between 1 and 6, pregnant
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women, nursing mothers and intake predictions to be made in elderly people who are
considered in risk groups have an importance.

Intake predictions are made in three stages (18):

Stage 3: The maximum amount of additives allowed to be used in food (If the amount
that can be taken daily with this rough calculation is not exceeded, stage 2 is not
required

Stage 3: The maximum amount of additives allowed to use in food (In this stage, the
food intake of the estimated group is taken, taking into account the maximum amount of
additives allowed for these nutrients).

Stage 3: Actual nutrient consumption amount of additive in X food (If the ADI value of
the additive is not exceeded at this stage, there is no risk of this additive.) If it is
determined that the ADI value is exceeded, there is a risk for the use of that additive.
Switch to risk management and take necessary measures.)

2.9. Determining the Food Additives to be Added to Food

National regulations stipulate scientific data proving that its use at the intended level
before any substance is added to the food is safe (30).

It is necessary to know the following factors to determine the maximum level of
additive which will be added to the food (18, 31)

* Daily intake amount of additive (ADI (mg / kg)),

* The quantity that the production technology of food required (GMP),

* How many supplements the additives will be added to,

* Average daily consumption of nutrients to be added by the additive

If the amount of additive required by production technology exceeds the recommended
ADI value for that additive, it is not allowed to use it in that product (18).

2.10. The Organizations Determining and Controlling The Amount and Use Of
Good Additives That Can Be Used in Food

With the expansion of international food trade; social and economic benefits, many
commercial barriers, increase in the risks associated with food, the need to protect the
life and health of people, animals and plants gave a path to the necessity of fair and
correct application. International terminology and standardizations were initiated to
meet these necessities and ease the trade between countries.
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The first record regarding the commercial operation of additives was first made in
1800s with calcium phosphate. In 1956, a scanning study by WHO and FAO including
43 countries tackled the additives systematically for the first time and it was found that
nearly 200 additives were used in food (19).

2.10.1. Joint Expert Commitee on Food Additives (JECFA)

The Joint FAO/WHO Expert Committee on Food Additives is the name given to joint
committees of FAO and WHO which are gathered to assess FAS in terms of human
health. These committees examine all scientific data for FAS that they receive in their
agendas and make evaluations and determine their ADI values. When it is established, it
only controlled the use of GKM in foods however today, all chemical, toxicological and
other contaminants and veterinary drug residues are detected to contaminate humans.
Up to now, JECFA has evaluated 1500 food additives, 40 food contaminants and food
natural chemicals and 90 veterinary drugs as risk-based. These evaluations are
published as monographs (32, 33)

The duties of JECFA can be listed as follows (34)

1. Determining methodology for toxicology evaluation of additives.

2. Conducting toxicology evaluations and determining ADI value assessing them.

3. Determining specifications, purity criteria and analysis methods for each additive.

4. Determining and assessing daily and annual consumption of FAS in various societies
from common food consumption scanning.

A member of nearly 200 counties, Turkey, FAO, WHO and JECFA. Each country
arranges these publications and add to its regulations (3).

2.10.2.Codex Alimentarus Commission (CAC)

The CAC (Codex Alimentarius Commission), founded by the World Health
Organization (WHO) and the Food and Agriculture Organization (FAQO) of the United
Nations Organization, was established in 1963. The number of member countries has
reached to 180. The mission of the organization is to standardize health-related practices
in the world. The documents prepared by the organization for this purpose are used as a
reference for reliable food production for all countries in the world. Codex standards are
not mandatory standards for countries. However, countries consider codex standards

when preparing their national standards. Codeks Alimentarius, which is a member of
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our country, continues its studies with 20 committees. The working groups of these

committees are composed of the most competent scientists in the world (35).

2.10.3. Scientific Commitee For Food (SCF)

The evaluation of food additives is also carried out by the SCF commission. The E-
codes used in our country show the codes given by the SCF to all the specified food
additives undergoing the necessary safety tests and are an expression of safety (36). In
the Turkish Food Codex Regulation, around 300 food additives have been allowed to be
used in food in different amounts. American Food and Drug Administration allowed the
use of approximately 2800 food additives until today. The number additives permitted
by European Union is 297 (3).

2.11. Food Labelling and "E" Numbers

On the packages of prepared foods, the categories of the FAS are indicated by the
special names and the "E" numbers according to their intended use. E numbers are
developed with a practical coding system of FAS in European Union countries. The
classification of fundamental functions of FAS with E number system is as follows (5):
1-Colorants E100-180

2- Preservatives E200-297

3-Antioxidants E300-321

4- Emulsifiers and Stabilizers E322-500

5- Acid-base providers E500-578

6- Sweeteners, odorizes E620-637

7- Wide purpose GKM E900-927

2.12. Umami

Taste which is one of the five senses occurs when the chemoreceptors on the tongue
sense the chemical substances in the subjects that contacts the tongue. Taste is one of
the important factors in terms of nutrition choice, intake in body, absorption and
digestion. Umami, one of the five scientifically accepted senses of taste, was discovered
in 1908 at Tokyo Imperial University by Kikunae Ikeda who is a chemistry professor
(37,38).
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As a Japanese word Umami means "the taste one likes, delicious or pulpy” (39). Umami
represents the taste of amino acid L-glutamate (GMP) and 5-ribonucleotide (IMP) like
guanosine monophosphate and inosine monophosphate (37, 40, and 41).

Japanese Professor Ikeda defined umami which means the taste one likes and delicious
by isolating glutamic acid from seaweed in 1908 (42). Flavor enhancers activate
receptors for the taste umami which is characterized as fifth essential taste along with
sweet, sour, salty and bitter flavors that humans can distinguish. In this way, they bring
a new kind of flavor to the products (43).

Umami taste is found in foods which are glutamate rich including fish, meat, milk,
tomato and some vegetables. Besides, umami taste is enriched with certain
ribonucleotides (inosine and guanosine nucleotides) found in some meats and fish (44,
45, 46). Actually a synergic effect is known to be exist between glutamate and
ribonucleotides. When the glutamate rich foods are combined with ribonucleotides, the

dense taste was found to be more than the total of these two tastes (45, 44).

2.12.1. Discovery of Umami Taste

The sense that a nutrient left in the mouth is called taste. The notion of taste which
differentiates based on individuals and the societies allows body to intake the nutrient in
terms of meeting the needs of body and it is a signal in terms of protecting body against
harmful substances. For example, sweet signals sugar which is the energy source, bitter
taste gives sign of the nutrients which protect body from harmful substances and umami
taste gives sign of nutrients which are essential protein sources (37). In brief, taste sense
can be a director of nutrient choice that body needs.

Ikeda realized that nutrients such as tomato, asparagus, cheese, meat etc. that he tastes
in Germany between 1899 and 1901 had a strange and tender taste. Ikeda realized the
difference in the taste he experienced food in Germany when he ate traditional dashi
soup which was made of dried kombu seaweed -laminariaceae bory- in Japan. As a
result, he started a study to define the important chemical compound in kombu seaweed
which is the source this unique flavor (44,47).

Professor lkeada obtained monosodium glutamate (MSG) that revealed a strong taste
and similar to salt in water from the compounds of kombu seaweed. He determined that
this taste is different than sweet, bitter and salty and named it as umami (48, 49).
Therefore, the first umami substance has determined as monosodium glutamate.
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Following the completion of his studies, Ikeda presented his first article about
monosodium glutamate in Applied Chemistry Congress organized in U.S.A in 1912
(50,41).

2.12.2. Foods Containing Umami

Food contains various types of chemical components. However, only a limited number
of components contribute to the taste characteristics (51). An important component of
the Umami flavor is glutamic acid. Glutamate is a very common amino acid found in
food. It is an important compound of both plant and animal based protein. It is in free
form in many foods, especially after cooking, fermentation, and maturation. Meat,
poultry, marine products and some vegetables can be listed among the food with high
free glutamic acid (52). In addition, it is known that breast milk contains high level of
glutamate level due to amino acids it contains (53).

Inosine 50-monophosphate (IMP) and guanosine 50-monophosphate (GMP) are the
ribonucleotides which contributes the umami taste the most and they are found in many
nutrients we consume every day. Inosinat is found in meats while guanilate is more in
plants. Adenosine 50-monophosphate (AMP) is abundant in fish and shellfish (37).
Turkish cuisine has umami rich products as well. In Turkish cuisine, most products are
fermented, dried or brine made to maintain for a long time. During this process, food
becomes rich in terms of umami. The best example of this situation is tomato paste
which is widely used in Turkish cuisine culture. Tomato paste is very rich in umami
content. In addition, recently tomato taste is given as traditional taste of Turkey with
umami taste on the website called "Umami Information Centers" which was created to
introduce and develop umami taste of tomato paste (47).

When MSG is considered in terms of NaCl different from common salt, it is seen that it
contains less sodium. It also increases the effect on flavor by providing an appropriate
interaction with the salt. Although salt is used at low level, studies showed that MSG
increase the taste of product. Therefore, consumers would take less sodium consuming
less salt in a more delicious way with MSG added food (54).

In addition to glutamate and nucleotides, a number of different molecules have been
reported to reveal the umami taste. Free amino acids including aspartic acid,
phenylalanine and tyrosine; glutamate including di-and tri-tetrapeptids; organic acids
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such as lactic acid, propionic acid, succinic acid and gallic acid and mollecules in tea
including theanine and theogallin can be counted (55,56,57,58,59, 60).

2.12.3. Essential Role of Umami Substace

Umami substances have a number of functions in human body. The umami substances
stimulate the exocrine secretion of the pancreas, gastric juice, gastric acid and insulin
secretion. Due to these effects, it is known that it increases digestion and decreases
dissatisfaction from food (61). Moreover, MSG promotes gastric emptying and distal
colon peristaltic reflex. It also regulates the release of bicarbonate and gastric mucus
(62,63, 64)

According to a different result concluded from the studies, umami taste increased
salivation. The study showed that umami substances caused a prolonged salivation
compared to a sour taste. It is concluded that this role of this umami substances may
develop the function of saliva which plays a fundamental role for taste(65, 66).

Umami substances can be used especially in certain groups since it increases appetite
and the taste of food. As an example to this situation, it can be beneficial for people
with hypertension. It is also stated that sodium amount in food can be decreased adding
monosodium glutamate to certain food so that a clear decrease in sodium intake may be
provided (44, 67, 37, 11, 68). Another study performed on diabetic patients showed that
adding monosodium glutamate to vegetable dishes may cause an increase in their
consumption without affecting total calories (69).

2.13.Monosodium Glutamate and General Characteristics

Monosodium glutamate is the sodium salt of glutamic acid, one of the most abundant
amino acids in nature. Its chemical name is L-glutamate monohydrate
(C5H8NNa04.H20) and its molecular weight is 187, 13. Practically it is an odorless
and crystalline powder. It is easily soluble in water and partially soluble in ethanol but
not in ether. It is produced by fermenting starch, corn syrup, or sugar cane molasses (70,
71).

2.13.1.Glutamate

Glutamic acid (Glu) is a non-essential amino acid however it is an amino group

provider for the synthesis of other amino acids. Glutamate is also used as substrate for
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glutathione synthesis along with providing energy for some tissues in the body. The
molecular weight of L-Glutamate (L-glutamic acid, 2-aminopentandioic acid), which is
acidic aminocyte, is 147 and contains 9.5% nitrogen (71, 72).

In addition being significant for brain functions, glutamate contributes to the synthesis
of L-glutamine, purines, NAD (Nicotinamide adenine dinucleotide), FAD (Flavin
adenine dinucleotide) and various basic compounds. Glutamate plays a key role in
regulating energy and nitrogen metabolism and it is one of the main energy sources.
Thiamine, riboflavin, niacin, vitamin Bg, pantothenate, lipoate, ubiquinone, iron and
magnesium are required to fully oxidize (72).

Glutamic acid is a non-essential amino acid naturally occurring in high amounts in some
foods such as parmesan cheese, tomatoes, mushrooms, meat and soy sauce, which
comprise about 20% of the dietary proteins (72,73) . Glutamate is either free in the
organism or is bound to proteins; for example, breast milk contains 21.6 mg / 100 g of
free glutamate (73)

Glutamate has two natural forms: L form which is the only form that provides umami
taste and D form which has isomer does not provide this taste (9). The mechanism of
this flavor provided by glutamate is explained by the fact that some nucleotides such as
5-ribonucleotide synergies with L-glutamate to increase the intensity of flavor. Such
nucleotides are found in many edible foods and contain inosinate found in meat, fish
and poultry (74).

Wheat (324 mg/g protein) and rye (279 mg/g) contain glutamate rich proteins. Oats
(220 mg/qg), rice (195 mg/g), dairy products (209 mg/g), and soy products (200 mg/qg)
contain moderate level of glutamate. Foods with relatively low glutamate content are
beef, pork, chicken meat, fish, eggs and peas (about 150 mg/g). The average amount of
glutamate that a person weighing 70 received was calculated as 28 g. Moldy cheese
varieties and in seaweed contain high amounts of glutamic acid. Long-term heating at
alkaline pH facilitates protein-based D-glutamate formation (71). Table 2.2 shows the
natural glutamate content of foods (75).

19



Table 2. 2. Natural amount of glutamate in food (75)

Protein based Glutamate

Free Glutamate

(' mg/1009) (' mg/1009)
Milk/Daily Products
Cow milk 819 2
Human Milk 229 22
Parmesan Cheese 9847 1200
Poultry Products
Egg 1538 23
Chicken 3309 44
Duck 3636 69
Meat Products
Beef 2846 33
Pork 2325 23
Fish
Cod Fish 2101 9
Mackerel 2382 36
Salmon 2216 20
Vegetables
Peas 5583 200
Corn 1765 130
Beet 256 30
Carrot 218 33
Onion 208 18
Spinach 289 39
Tomato 238 140
Green Dome 120 32

(Loliger, J. Function and importance of glutamate for savory foods. The Journal of
Nutrition, 2000, 130(4), 915-920.)
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2.13.2.Monosodium Glutamate, Glutamatin Metabolism and Ejection

Glutamate has a central place in human metabolism. It is 10-40% of many proteins in
terms of weight and can be invo synthesized. It is an important neurotransmitter in the
brain and is used as an energy source for important tissues. Glutamate, taken by diet and
affecting hormones, is released by split of proteins during digestion or by digestion of
foods rich in free glutamic acid or with added MSG. Glutamate taken by food are
transferred to mucosal cells by active carriage system being absorbed from intestines
and it is metabolized as energy source in there. Intestine tissues are largely responsible
for glutamate metabolism taken by foods. Very little amount of glutamate taken by food
can reach blood flow. Digestion of MSG and other sources of glutamate taken by food
IS necessary to have a clear effect on plasma glutamate level. A significant dose of
glutamate digestion (> 59 MSG) is required for a significant change in plasma
glutamate level (76).

A large amount of glutamate is blood synthesized by amination or transamination of
alpha-ketoglutarate from muscles (50%), liver (15%) and lungs (5-10%). Almost all
amino acids can lead glutamate synthesis through alfa-ketoglutarat in Krebs cycle by
means of giving all amino groups. A small amount of glutamate is formed as a result
deamination of L-histidine, L-proline and L-glutamine by glutaminase in the
mitochondrial membrane. Amino acids and proteins are almost completely absorbed
from the proximal part of the small intestine in healthy individuals. Proteins taken by
foods are hydrolyzed by gastric, pancreatic and enteric enzymes and they form
glutamate in the form or in free form of oligopeptides.

Regular plasma concentration of glutamate is 14 umol/L. It is transferred to tissues by
various members of sodium dependent system. They may be taken into the cell by
macrophages and other immune system cells. It is transferred to the brain by the x-C
system, which is not a sodium-dependent carrier. It passes from mother to fetus through
apical and basal membranes via sodium-dependent systems (71, 77). Table 2.3 shows
the free glutamate amounts found in different human tissues (78,79).
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Table 2. 3. Free glutamate amounts in organs of normal adults (78,79)

Tissue Free Glutamate Amount (mg)
Muscles 6,000

Brain 2,250

Kidneys 680

Liver 670

Blood Plasma 40

Total 9,640

(Giacometti, T. Free and bound glutamate in natural products. In L.J. Filer (Eds.),
Glutamic acid: Advances in Biochemistry and Physiology, Raven Press, New York,
1979, pp. 25-34.

Ault, A. The monosodium glutamate story: the commercial production of MSG and
other amino acids. Journal of Chemical Education, 2004, 81(3), 347.)

Increasing protein and free amino acid concentration increase afterwards lead glu
concentration to rise. Excess glutamate is converted to N-acetyl glutamate by N-
acetyltransferase. Glutamate and L-glutamine compete for glutaminase. Glutamate
creation rate from L-glutamatine increase when intracellular glutamate concentration
decrease (77). The need for glutamate is considerably higher in terms of the
intermediates required for the crumble cycle in the first minutes of intensive exercise.
Continuance of exercise facilitates the formation of glutamate dehydrogenase and
glutamine. The reabsorption of glutamate in healthy people is very high, and very few
suffer from loss of feces and urine. (71)

2.13.3. Useof Monosodium Glutamatin as an Additive

Aromatizer are used to increase the flavor and/or smell present in the food, make the
aroma more attractive, preserve and improve the original aroma and monosodium
glutamate is the most commonly used aromatized for this purpose (6).

Monosodium glutamate was isolated as glutamic acid in 1866 for the first time. Thus, it
has become an important source of the trillion-dollar industry worldwide and the
population (78).

A German chemist Ritthausen was first isolated glutamic acid as a pure compound in

1866 as a result of hydrolysis of gliadin (a component of wheat gluten). However,
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Laminaria japonica, which is a seaweed, has been used for preparing soup for centuries
before Japanese chemist Kikunae lkeda found that glutamic acid in it has flavor
enhancing characteristic. Ikeda extracted 40 kg of seaweed with hot water and obtained
30 gr (S)-glutamic acid. He then patented the process and named monosodium
glutamate as the origin of the flavor (78).

Glutamic acid can be isolated from the remnants (steffen waste) obtained during the
formation of wheat gluten, soybean meal, casein and beet sugar as well as countless
plant source (78).

Glutamate can also be used in the form of monosodium glutamate as a food additive, as
well as mono-ammonium glutamate, monopotassium glutamate and magnesium
diglutamate. It only provides flavor to foods while in free form and in L-configuration.
Generally glutamate is added to convenience food in 0,1-0,8% concentration and the
values correspond to the amount of natural glutamate in tomato and parmesan cheese.
MSG is mainly used in canned foods, dried mixtures, sauces and other processed foods.
Glutamate is especially used in processed food in Asian cuisine while preparing food. A
psychometric study carried out about taste found no difference between the addition of
MSG or pure glutamate to foods in terms of its effect on aroma. Asian consumers learn
to distinguish MSG taste and assess it from early childhood. Western consumers,

however, have learned to distinguish the umami taste in recent years. (79).

2.13.4.Commercial use of Monosodium Glutamatin

MSG is generally used in combination with salt and it is generally prepared with 10 to
20% salt. The crude glutamic acid in crystalline form is hold in water suspended form
first, then it solves and neutralized, afterwards, it becomes the monosodium salt with the
addition of sodium hydroxide to the content. The solution is decolorized using activated
carbon and, if necessary, it is concentrated under vacuum at 60 ° C prior to cooling and

it is prepared (80).

2.13.5. Legal Regulations Regarding Monosodium Glutamatin

According to "Declaration on Food Additives Except Colorants and Sweeteners"
updated on May 22, 2008, the use limit of glutamic acid or its salts in all foodstuffs was
determined to be 10 g / kg and QS (Undetermined quantity, Quantum Satis) in flavoring
substances (81).
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As per this regulation, MSG is used as determined in Table 2.5 in accordance with
international "ADI Not Specified" and "GRAS” applications (81).

Table 2. 4. The use of monosodium glutamate according to "Declaration on Food
Additives Except Colorants and Sweeteners” related to Turkish Food Codex
Regulations (81)

Turkish Food Substances ( | Flavorings
except those included in
paragraph d of article 5)

E 621 Monosodium | 10 g/kg, alone or in|QS

Glutamate combination, as glutamic

acid

Quantum Satis (QS): No quantity limitation (as needed).

(Communication on the amendment of the Turkish food Codex communication on
sugar. T.C.Official Gazette Number: 26883 Accessed at 28 May 2019
http://www.resmigazete.gov.tr/eskiler/2008/05/20080522-7.html)

2.13.6. The Effects of Monosodium Glutamatin on Health

2.13.6.1.Chinese Restaurant Syndrome

In 1968, Robert Ho Man Kwok wrote a letter to New England medical journal. He
stated that he had numbness behind the neck, numbness in the arms and back, general
weakness and palpation and these feelings started 15 minutes after he ate in a Chinese
restaurant and stopped 2 hours later (73).

Dr. Kwok though that these symptoms must have been related to alcohol, sodium and
flavor enhancer MSG used in Chinese food (73). He described similar symptoms in 6
consecutive letters, or in some cases he added symptoms such as numbness, tears,
periorbital fasciculation, syncope and headache (71).

After the author of the journal had realized that these symptoms that Kwok wrote to the
journal were similar to those he experienced in sensitivity toward acetylsalicylic acid,
many studies on MSG started (10).

Dr. Kwok named these symptoms as "Chinese restaurant syndrome or MSG Complex
Symptoms". The letter raised a great deal of conflict and interest regarding MSG
consumption and side effects in the community and in the medical circles. In addition to
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Chinese restaurant syndromes, MSG consumption was associated with reactions
including asthma, urticaria, angioedema, and headache, tremors in children, psychiatric
disorders and convulsion (10).

There were some problems in the initial studies conducted on Chinese restaurant
syndrome. A group of researchers showed that when MSG was administered to the
subjects by means of soup, water, broth through intravenous administration in a study
conducted with six subjects, they showed dosage based reaction and almost all subjects
responded. Afterwards, a study conducted at Harvard Medical School in 1977 revealed
that 25% of the population might have encountered CRS. Although there were several
debates regarding the reliability of this study, the study greatly increased sensitivity
about MSG (71).

According to a hypothesis of a group of researchers, CRS had similar symptoms with
acetylcholinosis in terms of skin redness, chest pain and flushing. The conversion of
glutamate to acetylcholine by the tricarboxylic acid cycle supported this hypothesis. The
researchers gave MSG and prophylactic atropine to the groups separately to prove their
theories. The group received atropine did not show CRS symptoms (71).

The studies conducted following the definition of CRS syndromes; it failed to define its
relationship with MSG consumption (71). In 1992 when the complaints from the society
continued about MSG, FDA prepared a report with Federation of American Societies
for Experimental Biology (FASEB) indicating that glutamate in food is scientifically
safe (74).

In 1995, FASEB stated that a subgroup consuming MSG may experience some
symptoms on an acute, temporary and personal basis. These are as follows (74)

1. Inflammation sensitivity in neck, chest and arms
2. Pressure and strain on face

3. Chest pain

4. Headache

5. Nausea

6. Palpation

7. Numbness in the waist, neck, arms and legs

8. Bronchospasm (in asthmatic ones)

9. Body weakness and tingling

10. Numbness
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2.13.6.2.Monosodium Glutamat and Obesity

MSG is found to increase appetite, insulin release, ketogenesis and repress the release of
growth hormone in adolescence so that it triggers obesity. In an experiment conducted
on MSG's relation with increased appetite, sheep were given herbs containing different
amounts of MSG and the relationship between MSG and herb eating was observed. As a
result, herbs containing MSG was found to increase appetite 146% (82). Studies
conducted on humans showed that humans feeding with food containing MSG were
getting hungry in a short time (83). It was found that people consuming food with MSG
ate faster and more (84). MSG given to rats in the postpartum period was found to lead
hyperinsulinemia by over-stimulating the pancreas (85). A study by Bunyan et al.
(1976) revealed that after giving 3 mg of MSG per 1 gram body weight to new born
mice in different ways for 8 days, 16% of the test subjects died before going dry and
90% of the survivors became obese (86).

Chevassus et al. (2002) determined that an increase occurred in insulin values of people
who received MSG orally (87). Nagata et al. (2006) stated that glucose, insulin,
cholesterol and glycerides intensity in the blood of MSG-administered mice was higher
than those in the control groups, these symptoms were mostly followed by obesity,
advanced obesity was observed in many study subject while some of them had diabetes
instead of obesity (88). According to Corder et al. (1990) only 4 mg/g of MSG was
sufficient to destroy the rats that secreted growth hormone (89).

In China, an epidemiological study was performed on 752 healthy subjects to determine
the effects of MSG on weight gain in humans. In the study, most of the participants
brought their food from home so that it was easy to track MSG amounts in food. Of the
participants 82% were consuming MSG and daily average MSG intake was 0.33 gram.
The study concluded that MSG consuming subjects' weights were heavier than those
who did not consume and MSG may be associated with weight gain independent from
physical activity and total energy intake in humans (90).

2.13.6.3. Monosodium Glutamat and Neurological Effects

Glutamate, which is one of the major excitatory neurotransmitters, plays a key role in
the viability and differentiation of neurons. On the other hand it is a well-known
excitotoxin. Excessive accumulation of glutamate in synaptic space causes

excitotoxicity and glutamate is associated with many neurological diseases. As a result

26



of glutamate accumulation, carriage systems associated with reuptake mechanism may
be destroyed. Glutamate and glutamate receptors are responsible for central nervous
system to work properly. Therefore, excessively active glutamate receptors may
contribute chronic neurodegenerative diseases such as Alzheimer's, Parkinson's,
Huntington's and ALS (Amyotrophic Lateral Sclerosis) from hypoxic-ischemic and
traumatic brain injury as a result of neuronal damage (91). In a study of male 5-week-
old rats, MSG was administered orally or subcutaneously for 10 days, with or without
pioglutazone, except for pioglutazone. As a result of treatment with MSG, B-amyloid
plaque accumulation was observed to increase in hippocampus region the rats, which is
the part responsible from memory (92).

A group of researchers observed in their study that glutamate caused degeneration in the
inner layers of the retina when newborn mice were feed with MSG. Another researcher
reported in 1969 that when he forced newborn mice to eat MSG by injection (0,4 - 0,5
g/kg body weight MSG), a brain damage occurred and this damage especially occurred
in the articulate nucleus” part of the hypothalamus. He also reported that neuronal death
is limited to postsynaptic neurons and glutamate agonists. Following the discovery of
this feature of glutamic acid, it has been used as a tool to create a brain lesion model in

vitro and in vivo (93).

2.13.6.4. Monosodium Glutamat and Allergy

MSG can also cause development of asthma attack (94). In a double-blinded placebo
controlled study on MSG, 130 patients sensitive to MSG were administered 5 r MSG
and 38.5 % of the patients showed allergic reaction. However, the intensity of the
symptoms did not change when the dosage increased (95,96). There are also publishing
stating that MSG does have any effect on asthma attack. The most obvious example of
MSG sensitivity is known as Chinese Restaurant Syndrome, where symptoms such as
chest pain, headache, redness, shortness of breath, edema and sweating are observed
(97). A study by Allen and Baker (1981) stated that asthma got worse 12 hours after
consuming MSG (97).

2.13.6.5. Monosodium Glutamat and Reproduction System

According to a study by Bojanic et al. (2009) conducted on rats to examine the effects
of MSG on ovary and menstrual cycle, one of the animal groups was injected 4 mg/gr
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MSG and this process was repeated on 2nd, 4th, 6th, 8th and 10th days. At the end of
the study, menstrual cycle of MSG was longer and frequent. In addition, cystic
degenerations and fibrotic changes were identified in ovaries of rats. On the other hand,
it was found that the ovaries contained a large number of atypical follicles and no

corpus luteum was found (98).

2.13.6.6. Monosodium Glutamat and Migrain

Studies conducted to reveal the causes of headache by various researchers reported that
food containing monosodium glutamate is one of the factors that lead migraine attack
(99,100). A study found that high doses of MSG caused neuroendocrine abnormalities
(101), neurodegeneration and neurotoxicity (102) and oxidative damage to different
organs (103,104).
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3. MATERIAL AND METHOD

This study was conducted on preparation school and third grade students studying in
Department of Nutrition and Dietetics in Yeditepe University. The students were
administered a questionnaire between December 1 and 31, 2018. Preparatory class
students were sent invitations to the questionnaire to gather in one place, they were
given information about the purpose of the questionnaire and they were told to fill the
questionnaire about their food consumption frequency. Third grade students filled the
questionnaire before the lesson, they were given information about the questionnaire
and they were told to fill the questionnaire about their food consumption frequency. A
total of 59 students from preparatory class and 50 students from third grade participated
in the study. Students over 18 years of age filled in the consent form and they were
included in the study. The study did not include students studying in first, second and
fourth grade of Department of Nutrition and Dietetics and other registered students in
Yeditepe University. The number of sampes to be used in the research; the number of
prep students is 70 and the number of 3rd grade students is 57. The total number of
universes is 127 people. At the end of the power analysis carried out in 95% confidence
internal with 5% error margin, the number of samples was determined as 109
(105).Approval by Yeditepe University Clinical Research and Ethics Committee was
obtained with the number KAEK 955 and date 14.02.2019

The study data was collected using General Information Form and Food Frequency
Questionnaire (FFQ). FFQ was taken from a study named Investigation of the Effects of
Some Nutrients Containing Food Additives and their Health: Risk Analysis of Foods in
a Province in Istanbul by the researchers. Dear Irem KAYA CEBIOGLU was contacted
via e-mail for FFQ and a permission was taken from her. General Information From
included 27 questions. Socio-demographic characteristics and nutrition habits of
participants were asked. Participants were asked questions about their information level
regarding monosodium glutamate. FFQ questioned packaged portion of the nutrients
containing monosodium glutamate 15 questions. Monosodium glutamate-containing
nutrients were determined by day, week, or month, and as desired. The questionnaire
form was given in Annex-1.

The data were grouped in the assessment and necessary coding were done. After
obtaining the data required for the research with the data collection forms on the
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determined sample group, these data were analyzed using SPSS 20.0 on the computer.
In the statistical analysis, the frequency distribution, percentages were analyzed by chi-
square test (Fisher's Exact test) and T-test.

The following potential risk determination form was used to calculate risk analysis of
substances containing monosodium glutamate (106).

MCC*CA*AEA*ED
Potential dose= mg/kg/day
BW*AED

MCC (Maximum chemical concentration) = the amount of chemical in the

food/beverage.

CA (consumption amount) = the amount consumed daily

AEA (annual exposure average) = the number of days that the group consumed the
food/beverage)

ED (exposure duration) = duration of consumption of food/beverage (year)

BW= body weight (kg)

AED (average exposure day) = average of the days that food/beverage is consumed
(day)

It is planned to calculate the daily dose taken in the formula and compare this dose with
ADI values in Turkish Food Codex.

Consumption amounts (CA), annual exposure average (AEA), exposure duration (ED),
body weight (BW) and average exposure day (AED) data were obtained through a
detailed questionnaire.

Consumption rate, frequency, duration and body weight values were taken as the
average of the whole sample. The average of the exposure days was taken as the
average number of days consumed by those consuming only the selected food.
Maximum chemical concentration in food were considered as the legally allowed
maximum values. The maximum values recommended by the Turkish Food Codex and
Codex Alimentarius were taken for monosodium glutamate.

CA date in the formula was given as L-kg/day. Therefore, we used some standards to
adapt the unit of data we collected to the formula. These standards are as follows:
Instant soup 1 serving / bowl = 19g (Dry 1 package weight 76g and 4 servings / bowl

recommendation),

30



» Ready-made biscuits: 1 biscuit = 6,259 (1 pack of biscuit biscuits; 28 pcs and
175grams.)

* Chocolate: 1 pack = 38 g (1 pack of tablets of chocolate),

» Wafer: 1 pack = 38g (1 pack of chocolate wafers),

* Ready cakes: 1 pack = 35 g (1 pack cake),

* Ice Cream: 1 pack = 52¢g (1 pack algida max),

» Ketchup and mayonnaise: 1 teaspoon = 10 g,

» Salad dressing: 1 pack = 10g,

* Pudding: 1 serving / bowl = 22.8g (1 package of 91g and 4 servings),

» Whipped cream and jellies: 1 package = 4 servings = 22g,

* Chips = 1 pack = 124g

* Bullet tablets: 1 piece = 10g

* Potato: 1 plate =100 g

When the amount of consumption was given in L-kg / day in the formula, all units were
calculated in L or kilograms and applied to the tables. The ADI value determined by
JECFA for MSG is; 0-120 mg/kg (107).
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4. RESULTS

Table 4. 1. Class distribution of individuals according to gender

Gender Preparation class Third Grade Total

n % n % n %
Female 56 94,9 46 92 102 93,6
Male 3 51 4 8 7 6,4

(p=0,7, p> 0,05)

When the distribution of individuals according to gender was examined, the study
included 94,9% female (n=56) and 5,1% male (n=3) from preparatory class and 92%
female (n=46), 8% male (n=4) from third grade, in total 93.6% (n=102) and 6,4% male
(n=7) (Table 4.1.).

Table 4. 2. Shows the distribution of some anthropometric characteristics according to
gender

Distribution according to gender

_ Significance
Prep. class (n=59) Third grade (n=50) Total (n=109)
> > >
[«B] [«B] [«B]
«~ 5 Z « 5 2 « 5 2
= < fo3) -9 c [ o8] -9 c < 3] -9 T Si
E = 2 nh € = 2 n E = =2 n 19.
Age
18 28 18,8 1,70 20 30 21,94 1,88 18 30 20,27 2,35 -8,927 0,000
Weight
(kg) 47 87 58,28 9,02 45 100 59,23 12,09 45 100 58,72 1,05 -0,465 0,643
Height
(cm) 155 183 166,1 4,75 157 190 166,8 6,98 153 190 166,4 5,86 -0,555 0,580
BMI 36,1
17,7 319 21,03 2,78 17 21,15 3,49 17 36,1 21,09 3,11 -0,202 0,841
(kg/m?) 0

The mean age of the participants was found to be 20, 27+ 2, 35 (min 18 max 30). A
highly significant relationship was found between age and grade studied. The age
increased in parallel with the grade studies (p=0,000, p<0, 05). Table 4.2. shows the
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distribution of anthropometric characteristics such as age, weight, height and BMI
according to gender. The mean BMI of the preparatory classes in the group was 21,03
kg/mz, the average BMI of the 3rd grades was 21,05 kg/m?, and the average BMI of all
individuals was 21,09 kg/m?.

Table 4. 3. Distribution of working status according to class

Preparation Third
Total
class grade
(n=109)
(n=59) (n=50)

n % n % n %
Working Yes 1 1,7 7 14 8 7,3
Status

No 58 98,3 43 86 101 92,7

(p=0, 23, p> 0,05)(chi square fisher’s exact test result)

In the distribution of the study status according to the class, 1,7% (n = 1), 14%
(n=7) and 7,3% (n = 8) from the preparatory class, the 3rd grade, and from the whole
group worked respectively. No statistical relationship was found between the working
status and the grade studied (p = 0,23), (Table 4.3.).

Table 4. 4. Distribution of work

Work n %

Private tutoring 1 0,9
Plates teacher 1 0,9
Assistantship 1 0,9
Fitness trainer 1 0,9
Physiotherapist 1 0,9
Shop assistant 1 0,9
Personal trainer in MacFit 1 0,9
Volunteer dietitian 1 0,9
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Table 4.4. shows the works that participants do The participants worked as private tutor,
plates teacher, assistant, fitness coach, physiotherapist, shop assistant, personal trainer at

MacFit, volunteer dietitian.

Table 4. 5. Distribution of students according to the place they live and their class

Preparation Third
Total
class grade
(n=109)
(n=59) (n=50)
N % n % n %
Living at Home 35 59,3 44 88 79 72,5
home or
dormitory Dormitory 24 40,7 6 12 30 27,5

(p= 0,002 Yates' chi square test)
Table 4.5.A high level of significant relationship was found between the status of

staying at home or dormitory and the class. Accordingly, the higher the class rating is,

the preference to stay at home increased (p=0,002, ¥*>=11,84)

Table 4. 6. Distribution according to number of meals and daily working hours

Distribution according to class

Preparation Third grade (n=50)  Total (n=109) Significance

(n=59)
> > >
[ [¢B) [ [¢B) % (D]
g o 0§ a § O |
= = = = = = =)
N N N = )
number of meals 31 0,79 3,0 1,01 3,1 0,9 0,4 0,6
Daily working
0,06 0,52 07 2,0 03 1,47 2,2 0,02
hours

When daily working hours of 3rd grade and preparatory classes were compared, daily
working hours were found to be different after T test. Accordingly, the daily working
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hours (x = 0,7) of the students in the classroom were higher than the students in the

preparatory class (x = 0,06) (p = 0,02), (Table 4.6.)

There was no significant difference in the number of meals between the groups

compared to the effect on the class (p = 0,6), (Table 4.6.)

Table 4. 7. Distribution of BMI values over meal times

Are meal times regular?

Yes No Total sample
BMI n % n % n %
Weak (<18,5) 10 17,2 8 15,7 18 16,5
Normal(18,5-24,9) 45 77,6 39 46,4 84 77,1
Overweight (25-29,9) 1 1,7 2 3,9 3 2,8
Obese (30=>) 2 3,4 2 3,9 4 3,7

(p= 0,94, p>0,05 *=0,5)

No statistically significant result was found on the order of meal hours of BMI values (p

=0,94), In the mean BMI of the whole group, a thin person was 16,5% (n = 18) and the

obese person was 3,7% (n = 4),(Table 4.7.)

Table 4. 8. The effect of having snacks on class

Distribution according to class

Preparatory class (n=59)  Third class (n=50) Total (n=109)

n % n % n
Having Yes 55 932 48 96 103
snacks
No 4 6,8 2 4 6

%

94,5

5,5

(p= 0,68 fisher’s exact test result)

The effect of having snacks on the class was not statistically significant (p=0,68), (Table

4.8)
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Table 4. 9. Distribution of having snacks on class

Distribution according to class

snack type

Cake, cookie, biscuits
Fruit, fruit juice

Milk, yogurt, ayran, cheese
Patty etc.

Coke, soda

Chocolate, cream cake
Dried fruits

Fresh vegetables

Bread, cracker

Tea, coffee, Turkish coffee

Preparatory
class

n %
26 44,1
30 50,8
16 27,1
2 3,4
4 6,8
23 39
30 50,8
6 10,2
11 18,6
40 67,8

Third Grade
n %
21 42
19 38
14 28
4 8
0 0
17 34
22 44
8 16
14 28
37 74

Total sample  Significance

n
a7
49
30
6

4

40
52
14
25
77

% p X
431 0,98 0,04
45 0,25 0,18
275 1 0,01
5,5 041 1,1
3,7 012 3,5
36,7 0,73 0,28
477 06 05
128 053 0,82
229 035 1,34
706 06 05

Of the participants 94,5% (n=103) were having snacks in a day. The participants
preferred tea, coffee (70,6%) and dried fruits (47,7%) the most, They preferred coke and
soda (3,7%) the least. (Table 4.9.)

Table 4. 10. The effect of chronic disease on class

Distribution according to class

Preparatory Third class
Total (n=109)
class (n=59) (n=50)
N % n % n %

Chronic  Yes 29 49,2 28 56 57 52,3
disease

No 30 50,8 22 44 52 41,7
(p=0,6 ¥=0,5)
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Of the participants 52,3% had a chronic disease third class 56%; it was 49,2% of the
preparatory class (Table 4.10.).

Table 4. 11. Classifications of chronic health problems of individuals

Distribution according to class

Preparatory Third class o
Total (n=109) Significance
class (n=59) (n=50)

N % n % n % 1 p
Hypertension 2 3,4 1 2 3 2,8 0,19 fisher’s -
Gall bladder - - - - - - - -
Gastritis 2 3,4 1 2 3 2,8 0,19 fisher’s
Constipation 5 8,5 9 18 14 12,8 2,1 0,23
Ulcer - - - - - - - -
Reflux 5 8,5 6 12 11 10,1 0,3 0,7
Osteoporosis - - - - - - - -
Anemia 12 20,3 7 14 19 17,4 0,7 0,5
Coronary disease - - 1 2 1 0,9 1,1 fisher’s 0,45
Diabetes 3 51 - - 3 2,8 2,6 0,24
Obesity 1 1,7 1 2 2 1,8 0,01fisher’s 1
Cancer 1 1,7 - - 1 0,9 0,8 fisher’s 1
Allergy 12 20,3 8 16 20 18,3 0,3 0,7
High cholesterol - - - - - - - -
Depression 2 34 8 16 10 9,2 51 0,04
Sleeping disorder 7 11,9 6 12,0 13 11,9 0,0 1
Neurological diseases 0 0 1 2 1 0,9 1,1 0,45
Other diseases 2 34 2 4 4 3,71 0,29 fisher’s 1

The most common disease of the participants was allergy 18,3% (n = 20). Considering
the distribution of diseases according to classes (¥*=5, 1, p=0, 04), depression in the
students in the third grade were significantly higher than the students in the preparatory
class (Table 4.11.).
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Table 4. 12. Factors affecting the allergy development in participants

Allergy factor n %

Chocolate, candy 2 1,8
Smells 1 0,9
Arveles 1 0,9
Skin products 1 0,9
Sun 1 0,9
Gluten, sugar 1 0,9
Apricot 1 0,9
Lactose, food coloring bemiks 1 0,9
Pollen 2 1,8
Grain and mushroom 1 0,9
Butter 1 0,9
Dust 7 6,4

The factors affecting participants' allergy development are as follows: dust (7 people),

pollen (2 people), chocolate (2 people), smell, arveles, skin products, sun gluten,

apricot, lactose, food coloring, bemiks, cereal and mushrooms, butter (1 person) (Table

4.12)).

Table 4. 13. Other disease and cancer types

N %
) Asthma, bronchitis 1 0,9
Other disease types ) )
Insulin resistance 3 2,8
Cancer type Leukemia 1 0,9

Of the participants 0,9% (n = 1) had asthma bronchitis and 2,8% (n = 3) had insulin

resistance. As a cancer type, 0,9% (n=1) had leukemia (Table 4.13.).
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Table 4. 14. Distrubution Of Food Consumption Frequency

consumption frequency

Foods

Instant soup
Biscuits
Chocolate
Wafer

Ready cakes
Ice cream
Ketchup
Mayonnaise
Salad dressing
Pudding
Whipped cream
Jellies

Chips

* Bullet tablets
Frozen potato

Every day

%
4,6
16,5
1,8
0,9
0,9
2,8
2,8
3,7

6 days in
a week

n %
3 2,8
2 1,8
2 1,8
2 1,8
2 1,8
2 1,8
2 1,8
1 0,9
1 0,9

5 days in

a week

n

[o2 NN = A ST ) S SO R 6 2 B @ ) !

N N

%

5,5
4,6
0,9
3,7
1,8
1,8
0,9
5,5

0,9
1,8
1,8

4daysina 3daysina

week
n

2

6

16

o N o

~ o1 -

%
1,8
55
147
55
1,8
55
6,4
55

0,9
4,6
3,7

week
n

3

9

13
10

7

2

10

10

%
2,8
8,3
11,9
9,2
6,4
1,8
9,2
11,9
4,6
1,8
0,9
3,7
3,7
9,2

2daysina ldayina

week

n %
4 3,7
25 229
17 15,6
7 6,4
13 119
9 83
10 9.2
9 83
5 46
2 18
1 09
9 83
3 28
3 28

week

n %
4 3,7
15 13,8
21 19,3
11 10,1
14 128
9 83
11 10,1
12 11
6 55
3 28
1 09
10 9.2
6 55
6 55

1 dayin
two weeks
n %
6 55
13 119
6 55
23 211
15 13,8
17 15,6
14 128
12 11
12 11
15 13,8
6 55
2 18
25 229
3 28
5 46

ldayina
month

n %
17 15,6
15 13,8
8 7,3
19 17,4
23 21,1
49 45
19 17,4
15 13,8
7 6,4
41 37,6
28 25,7
6 55
10 36,7
14 12,8
15 13,8

Never

70
13

28
28
18
34
35
58
46
72
101
18
72
63

%
64,2
11,9
2,8
25,7
25,7
16,5
31,2
32,1
53,2
42,2
66,1
92,7
16,5
66,1
57,8
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Accordingly, chocolate and biscuits were the most preferred foods while pudding,

whipped cream, jellies, chips, bouillon tablets, frozen potatoes were the least preferred

ones.(Table4.14.)

Table 4. 15. Average monthly consumption amounts of individuals consuming nutrients
and approximate consumption times

Preparatory class Third Grade The whole group
Amount Duration Amount duration amount Duration
c 5 c 5 c 5 c 5 [ 5 [t 5
o o o o o o o o o o o o
= = = = = = = = = = = =
wn wn wn wn wn wn
Instant soup 1 328 122 194 2 6,58 1,34 196 2 50 1,28 1,95
biscuit 101 1143 2,68 1,98 112 1476 4,74 2,15 106 130,14 7,42 2,06
Chocolate 15 10,84 4,07 231 9 8,37 556 2,05 12 10,14 481 2,18
Wafer 5 8 2,56 2,42 4 593 434 263 5 7,6 345 2,52
cake 5 706 31 257 3 554 322 294 4 6,45 3,16 2,75
Ice cream 3 574 3,61 222 2 521 4,88 3,19 3 549 424 2,7
Ketchup 7 10,74 2,31 1,87 4 7,3 282 265 6 94 2,56 2,26
Mayonnaise 8 1247 247 191 5 9,5 2,78 2,8 6 11,29 2,62 2,35
Salad
) 4 847 131 1,68 5 83 182 23 4 836 156 1,99
dressing
Pudding 1 2,71 2,12 2,19 0,9 184 183 1,95 1 2,35 2 2,07
Whipped
04 062 131 1,82 0,7 2,08 122 2,03 0,5 148 126 1,92
cream
Jellies 0 0,22 008 038 014 045 026 0,82 0 0,34 0,17 0,6
Chips 3,5 51 314 229 2 2,63 4,42 2,62 2 4,2 3,78 245
Bullion
1 46 0,73 1,36 2 533 1,42 1,83 2 497 1,07 159
tablette
Frozen
38 651 15 20 2 425 21 2,0 3 5,64 1,8 2
Potato

Table 4.15. shows the average monthly consumption and duration of the individuals

consumed in the questionnaire. Preparatory class (n=3) From the class, ready biscuits

and chocolates were consumed at the same time the most. Both classes consumed jellies
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and whipped cream the least respectively. Both classes have consumed read biscuits for

a long time.

Table 4. 16. Distribution of food consumption according to class

Preparatory class Third Grade The whole group

Consumer Non- Consumer Non- Consumer Non-
consumer consumer consumer

n % n % n % n % N % n %
Instant soup 21 36 38 44 18 36 32 64 39 358 70 642
Biscuits 50 847 9 153 46 92 4 8 9% 881 13 119

Chocolate 58 983 1 17 48 96 2 4 106 97,2 3 2,8

Wafer 43 729 16 27,1 38 76 12 24 81 743 28 25,7

Ready cake 50 847 9 153 31 12 19 38 81 743 28 257
Ice Cream 51 864 8 136 40 80 10 20 91 835 18 165
Ketchup 45 76,3 14 237 30 60 20 40 75 688 34 3172
Mayonnaise 45 76,3 14 23,7 29 58 21 42 74 679 35 321
Salad dressing 28 475 31 525 23 46 27 54 51 46,8 58 53,2

Pudding 36 61 23 39 27 54 23 46 63 57,8 46 422
Whipped cream 22 37,3 37 62,7 15 30 35 70 37 339 72 66,1
Jellies 3 51 56 949 5 10 45 90 38 7,3 101 927
Chips 49 831 10 169 42 84 8 16 91 835 18 165

Bullet tablets 16 271 43 729 21 42 29 58 37 339 72 66,1
Frozen potato 31 525 28 475 15 30 35 70 46 422 63 57,8

Table 4.16. shows distribution of food consumption according to classes. Among the
questions asked in the questionnaire, the most consumed food is chocolate (97, 2%) (n =
106). The most consumed food consumesin the preparatory class was 86,4% (n = 51),
3rd the class, the most consumed food was chocolate 96% (n = 48). The least preferred
food was preparatory 5,1% (n = 3) of the jellies, 3rd the class 10% (n = 5) consumed.
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Table 4. 17. Potential risk table of monosodium glutamate for preparation class

Food Name MCC CA AEA ED BW AED Potential Dose
(mg/kg) (kg/day) (day/year) (year)  (kg)  (days) (mg/kg/day)
Instant Soup 10 0,007 18,25 1,22 58 25 0,0003
Ready Biscuit 10 0,065 97,46 2,67 58 77 0,0379
Chocolate 10 0,041 185,44 4,06 58 157 0,0339
Wafer 10 0,028 59,81 2,55 58 69 0,0107
Cake 10 0,032 66,76 3,10 58 55 0,0208
Ice Cream 10 0,045 40,25 3,61 58 37 0,0305
Ketcup 10 0,009 71,72 2,30 58 60 0,0043
Mayonnaise 10 0,009 83,76 2,47 58 73 0,0044
Salad Sauce 10 0,005 54,69 1,30 58 99 0,0006
Pudding 10 0,015 15,80 2,11 58 20 0,0043
Whipped Cream 10 0,008 5,29 1,30 58 14 0,0007
Jellies 10 0 0,61 0,08 58 12 0,0000
Chips 10 0,105 44,25 3,13 58 42 0,0597
Bullion Tablet 10 0,002 20,91 0,72 58 54 0,0001
Frozen Potato 10 0,059 48,23 1,59 58 65 0,0120

MCC (Maximum chemical concentration)(mg/kg)CA (consumption amount)( kg/day) AEA (annual exposure average)(day/year)ED
(exposure duration)( year)BW= body weight (kg)AED (average exposure day) (days)Potential dose(mg/kg/day)

Table 4.18. Potential risk table of monosodium glutamate for preparation class

according to. The study compared, instant soup, instant biscuits, instant cakes,

chocolate, wafer, ice cream, ketchup, mayonnaise, salad dressing, pudding, whipped

cream, jellies, instant soups, bouillon tablets, chips and frozen potatoes with the critical

upper limit value determined by Turkish Food Codex with ADI values.Potential doses

for preparation class did not exceed ADI (Daily Intake Level) (0-120).
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Table 4. 19. Risk table of monosodium glutamate for third grade

Food Name MCC CA AEA ED BW AED  Potential Dose
(mg/kg) (kg/day) (day/year) (year)  (kg)  (days)  (mg/kg/day)
Instant Soup 10 0,0068 34,40 1,34 59 96 0,0002
Ready Biscuit 10 0,0729 95,94 4,74 59 104 0,0540
Chocolate 10 0,0384 122,04 5,56 59 126 0,0350
Wafer 10 0,0296 58,60 4,34 59 77 0,0166
Cake 10 0,0224 46,44 3,22 59 75 0,0076
Ice Cream 10 0,0416 37,00 4,88 59 46 0,0277
Ketcup 10 0,0068 47,50 2,82 59 79 0,0020
Mayonnaise 10 0,0066 51,18 2,78 59 88 0,0018
Salad Sauce 10 0,005 60,74 1,82 59 132 0,0007
Pudding 10 0,0121 11,92 1,88 59 22 0,0021
Whipped Cream 10 0,0066 9,60 1,22 59 32 0,0004
Jellies 10 0,002 1,68 0,26 59 17 0,0000
Chips 10 0,1029 26,64 4,42 59 32 0,0642
Bullion Tablet 10 0,0041 32,32 1,42 59 77 0,0004
Frozen Potato 10 0,032 26,18 1,20 59 87 0,0020

MCC (Maximum chemical concentration)(mg/kg)CA (consumption amount)( kg/day) AEA (annual exposure average)(day/year)ED
(exposure duration)( year)BW= body weight (kg)AED (average exposure day) (days)Potential dose(mg/kg/day)

Table 4. 20. Risk table of monosodium glutamate for third grade according to.the study

compared, instant soup, instant biscuits, instant cakes, chocolate, wafer, ice cream,

ketchup, mayonnaise, salad dressing, pudding, whipped cream, jellies, instant soups,

bouillon tablets, chips and frozen potatoes with the critical upper limit value determined

by Turkish Food Codex with ADI values.Potential doses for 3rd class did not exceed
ADI (Daily Intake Level) (0-120).
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Table 4. 21. Potential risk table of monosodium glutamate for all classes

MCC CA AEA ED BW AED Potential Dose

Food Name
(mg/kg) (kg/day) (day/year) (year) (kg) (days)  (mg/kg/day)
Instant Soup 10 0,007 25,66 1,27 58,7 57 0,0002
Ready Biscuit 10 0,0069 96,76 3,62 58,7 90 0,0046
Chocolate 10 0,039 156,67 4,75 58,7 143 0,0346
Wafer 10 0,029 59,25 3,37 58,7 73 0,0135
Cake 10 0,027 57,44 3,15 58,7 62 0,0134
Ice Cream 10 0,043 38,76 4,19 58,7 41 0,0290
Ketcup 10 0,008 60,61 2,54 58,7 67 0,0031
Mayonnaise 10 0,008 68,81 2,61 58,7 79 0,0031
Salad Sauce 10 0,005 57,46 1,54 58,7 114 0,0007
Pudding 10 0,013 14,01 2,00 58,7 21 0,0030
Whipped Cream 10 0,007 7,26 1,26 58,7 21 0,0005
Jellies 10 0,001 1,10 0,16 58,7 15 0,0000
Chips 10 0,104 36,17 3,72 58,7 37 0,0644
Bullion Tablet 10 0,003 26,14 1,04 58,7 67 0,0002
Frozen Potato 10 0,046 38,11 141 58,7 72 0,0058

MCC (Maximum chemical concentration)(mg/kg)CA (consumption amount)( kg/day) AEA (annual exposure average)(day/year)ED
(exposure duration)( year)BW= body weight (kg)AED (average exposure day) (days)Potential dose(mg/kg/day)

Table 4. 22. Potential risk table of monosodium glutamate for all classes according
to.The study compared, instant soup, instant biscuits, instant cakes, chocolate, wafer, ice
cream, ketchup, mayonnaise, salad dressing, pudding, whipped cream, jellies, instant
soups, bouillon tablets, chips and frozen potatoes with the critical upper limit value
determined by Turkish Food Codex with ADI values.Potential doses for all class did not
exceed ADI (Daily Intake Level) (0-120).
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Table 4. 23. Potential dose risk assessment table

Preparatory class Third Grade The whole group
Potential Potential Potential oI
risk risk(mg/kg/day) risk(mg/kg/day)
mg/kg
(mg/kg/day)

Instant Soup 0,0003 0-120 0,0002 0-120 0,0002 0-120
Biscuit 0,0379 0-120 0,0540 0-120 0,0046 0-120
Chocolate 0,0339 0-120 0,0350 0-120 0,0346 0-120
Wafer 0,0107 0-120 0,0166 0-120 0,0135 0-120
Cake 0,0208 0-120 0,0076 0-120 0,0134 0-120
Ice Cream 0,0305 0-120 0,0277 0-120 0,0290 0-120
Ketcup 0,0043 0-120 0,0020 0-120 0,0031 0-120
Mayonnaise 0,0044 0-120 0,0018 0-120 0,0031 0-120
Salad Sauce 0,0006 0-120 0,0007 0-120 0,0007 0-120
Pudding 0,0043 0-120 0,0021 0-120 0,0030 0-120
Whipped Cream 0,0007 0-120 0,0004 0-120 0,0005 0-120
Jellies 0,0000 0-120 0,0000 0-120 0,0000 0-120
Chips 0,0597 0-120 0,0642 0-120 0,0644 0-120
Bullion Tablet 0,0001 0-120 0,0004 0-120 0,0002 0-120
Frozen Potato 0,0003 0-120 0,0020 0-120 0,0058 0-120

The study compared, instant soup, instant biscuits, instant cakes, chocolate, wafer, ice

cream, ketchup, mayonnaise, salad dressing, pudding, whipped cream, jellies, instant

soups, bouillon tablets, chips and frozen potatoes with the critical upper limit value

determined by Turkish Food Codex with ADI values. Potential doses for all class did
not exceed ADI (Daily Intake Level) (0-120).
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Table 4. 24. The degree of significance between classes for MSG consumption and

potential dosing

Total (n=109)  Significance

Third grade (n=50)

Preparation class (n=59)
> > >
[b] [b] [b]
. = (&) i c (a) c (a) t p
= 3 3 S = 3 3 S 3 S
p ] = n = ] = n = n
0,064 0,58 0,29 0,100 0,065 0,41 0,27 0,081 0,28 01 16 01
MSG amount
consumed (g)
The amount of  0,0002 0,056 0,013 0,012 0,0001 0,036 0,009 0,007 0,011 001 18 0,07
potential
consumed
(mg/kg/day)

Monosodium glutamate consumption was 0,29+0,1 g for preparation class and 0,27+
0,08g for third class. There was no statistically significant difference between the
groups (p = 0,1, p>0,05).The potential dose was 0,013+ 0,01 mg/kg/dayfor the
preparation class and 0,009+ 0,007mg/kg/day for the third class. There was no
statistically significant difference between the groups for the T test (p = 0,07, p >

0,05),(Table 4.21.).
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Table 4. 25. English translations of thequestions about MSG directed to the students

English questions MSG

Turkish guestions MSG

The food additives are only used in packaged foods

Gida katk1 maddeleri sadece paketlenmis hazir gidalarda kullanilir.

| believe that it is a must for preserving foods and living
conditions.

Gidalar1 koruyucu ve yasam kosullarina gore olmazsa olmazlar
arasinda olduklarini diisiiniiyorum.

I believe that food additives are very harmful and they become
more harmful to health with technologic developments.

Gida katki maddelerinin ¢ok zararli oldukalrimi ve teknolojik
gelismelerle daha da sagliga zararl hale geldigini diisiinliyorum.

E-coded food additive are not unhealthy

E kodlu katki maddeleri sagliga zarrali degildir.

It would be healthier if additives were not used

Gida katk1 maddeleri kullanilmazsa gidalar daha saglikli olur.

The food additives are carcinogenic.

Gida katki maddeleri kanser yapicidir.

The use of additives in food is not necessary.

Gida katki maddelerinin besinlerde kullanilmas1 gerekli degildir.

| think additives include preservatives and | care about it so
much. .

Gida katki maddelerinin koruyucu oldugunu diisliniiyorum, ¢ok
dnemsiyorum.

| think additives are very harmful and | avoid consuming
them

Gida katki maddelerinin ¢ok zarrali oldugunu diisiinliyorum ve
tilketmekten ka¢miyorum.

The use of monosodium glutamate in children at growth age,
pregnant women, breastfeeding women and elderly people

Monosodyum Glutamat iceren besinlerin biiyiime gelisme
caginmdaki ¢ocuklarda, gebelerde, emzikli bayanlarda ve yaslilarda
kullanimi1 smirlandirilmalidir.

The taste occurred in mouth after eating food containing
monosodium glutamate is named as umami which the fifth taste.

Monosodyum glutamat igeren besinleri yedikten sonra agizda
olusan umami tad 5. Tat olarak bilinmektedir.

After eating products containing monosodium glutamate, |

Monosodyum glutamat igeren iiriinleri yedikten sonra kisa siire
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get hungry again in a shorter time.

icinde yeniden acikiyorum.

| like the taste of products containing monosodium
glutamate.

Monosodyum glutamat igeren {riinlerin tadlarin1 daha ¢ok
begeniyorum.

Products containing Monosodium Glutamate increases my
appetite more.

Monosodyum glutamat igeren liriinler istahimi daha fazla agiyor.

After | eat monosodium glutamate-containing products
(chips, ready soups, ready Biscuits, Chocolate, waffles
etc.), | feel like I want to eat more.

Monosodyum glutamat iceren iiriinleri( cips, hazir corba, hazir
biskuvi, ¢ikolata, gofret vb.) yedikten sonra daha fazla yemek yeme
ihtiyac1 hissediyorum.

The use of monosodium glutamate containing nutrients
must be limited in growing children, pregnant women and
elderly.

Ozellikle cocuklarin tiikettigi cips, gazli igecekler, cikolata,
dondurma gibi {irlinleri alirken gereginden fazla katki maddesi
icerdigini diisiinerek biiyiik tereddiit yastyorum.

| believe that additives are used in a more controlled way in
packaged food instead of foods that are sold short

Katk1 maddelerinin, agikta satilan iiriinler yerine ambalajli tiriinlerde
daha kontrollii kullanildigma inantyorum.

Glutamate can cause symptoms and complaints such as
headache, burning on the back, feeling of pressure in the
chest, sweating and urticaria.

Glutamat bas agrisi, ensede yanma, gdgiiste baski hissi, terleme,
uirtiker gibi belirti ve yakinmalara yol agabilir.

| don't mind consuming foods (ready soup, meatballs
Mortar, chicken bouillon, etc.) containing glutamate (MSG)
which is used as artificial flavor enhancer.

Yapay lezzeti artirici olarak kullanilan Glutamat(MSG) iceren
gidalari(hazir ¢orba, kofte harci, tavuk bulyon vb.) tiiketmekte
sakinca gérmem.

| prefer Ready or semi-prepared foods rather than additive-free
homemade food

Hazir veya yar1 hazir gidalar yerine katki maddesi icermeyen ev
yapimi gidalar1 tercih ederim.
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Gida katki maddeleri sadece paketlenmis hazir gidalarda kullanilir

Gidalari koruyucu ve yasam kosullarina gére olmazsa olmazlar arasinda..
Gida katki maddelerinin ¢ok zararli olduklarini ve teknolojik gelismelerle daha..

E kodlu katki maddeleri sagliga zararli degildir.
Gida katki maddeleri kullanilmazsa gidalar daha saglikl olur

Gida katki maddeleri kanser yapicidir

Gida katki maddelerinin besinlerde kullanilmasi gerekli degildir

Gida katki maddelerinin koruyucu oldugunu diisliniiyorum, ¢ok énemsiyorum

Gida katki maddelerinin ¢ok zararli oldugunu diisiiniiyorum ve tiikketmekten..

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

= KESINLIKLE KATILIYORUM m KATILIYORUM = FIKRIM YOK m KATILMIYORUM = KESINLIKLE KATILMIYORUM

100%

Figure 1 The Opinions of Preparatory Class Students Regarding Monodosium Glutamate-1

This study, the questions were planed in Turkish because they were asked to Turkish students in order to preserve their originality.
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Monosodyum Glutamat iceren besinleri biiyiime gelisme ¢agindaki..

Monosodyum Glutamat igeren besinleri yedikten sonra agizda olusan umami..

Monosodyum Glutamat igeren iiriinleri yedikten sonra daha kisa siirede..
Monosodyum Glutamat igerin {iriinlerin tatlarini daha ¢ok begeniyorum
Monosodyum Glutamat igeren iiriinler istahimi daha fazla agiyor

Monosodyum Glutamat igeren iirtinleri (Cips, Hazir Corba, Hazir..

Ozellikle gocuklarin tiikettigi cips, gazli icecekler, cikolata, dondurma gibi..

Katki maddelerinin, agikta satilan {irlinler yerine ambalajli {irlinlerde daha..

Glutamat bag agrisi, ensede yanma, gogiiste baski hissi, terleme ve tirtiker gibi..

Yapay lezzeti artirici olarak kullanilan Glutamat (MSG) igeren gidalari (Hazir..

Hazir veya yar1 hazir gidalar yerine katki maddesi igermeyen ev yapimi..

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

® KESINLIKLE KATILIYORUM = KATILIYORUM = FIKRIM YOK = KATILMIYORUM = KESINLIKLE KATILMIYORUM

100%

Figure 2 The Opinions of Preparatory Class Students Regarding Monosodium Glutamate-2

This study, the questions were planed in Turkish because they were asked to Turkish students in order to preserve their originality.

50



Hazir veya yar1 hazir gidalar yerine katki maddesi icermeyen ev yapimi..

Dogal olarak iiretilen yiyecek ve igecekler, suni destekle {iretilenlere gore..

Gida katk1 maddeleri sadece paketlenmis hazir gidalarda kullanilir

Gidalari koruyucu ve yasam kosullarina gére olmazsa olmazlar arasinda..
Gida katki maddelerinin ¢ok zararli olduklarini ve teknolojik gelismelerle..

E kodlu katki maddeleri sagliga zararli degildir.
Gida katki maddeleri kullanilmazsa gidalar daha saglikl olur

Gida katk1 maddeleri kanser yapicidir

Gida katki maddelerinin besinlerde kullanilmasi gerekli degildir

Gida katki maddelerinin koruyucu oldugunu diisiiniiyorum, ¢ok dnemsiyorum

Gida katki maddelerinin ¢ok zararli oldugunu diisiiniiyorum ve tiikketmekten..

0% 20% 40%
B KESINLIKLE KATILIYORUM  EKATILIYORUM  ®=FIKRIM YOK  ®KATILMIYORUM

60% 80%
® KESINLIKLE KATILMIYORUM

100%

Figure 3The Opinions of Third Grade Students Regarding Monosodium Glutamate-1
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Figure 4 The Opinions of Third Grade Students Regarding Monosodium Glutamate-2

This study, the questions were planed in Turkish because they were asked to Turkish students in order to preserve their originality.
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5. DISCUSSION and CONCLUSION

Monosodium glutamate which is used as a food additive in foods as flavoring. In our
modernizing society, the consumption of ready food has become a popular culture
among individuals. Therefore, people are much more exposed to additives such as MSG
in these foods.The positive and negative effects of the additives used on human health
have been an important topic of discussion for many years. In this study, we assessed
whether the students in third grade and preparatory class in Nutrition and Dietetics
Department of Yeditepe University had awareness regarding the monosodium glutamate
and we made a risk analysis. Afterwards we compared the potential risks with
recommended ADI values.

The study included from the preparatory class 94,9 % (56) female individuals, 5,1%
(3) male individuals,from the third class 92 % (46) female individuals from and 8% (4)
male individuals. The reason for the fact that the ratio of women to men was higher in
both classes was that the Department of Nutrition and Dietetics is predominantly the
preferred section of women.While the mean age of all individuals was average 20,27 +
2,35 the mean BMI of women was 20,8 + 2,95 kg /m? and the mean BMI of men was
24,6 * 3,39 kg/m2. The mean BMI of the whole group was value of 21,09 £ 3,11 kg/m?,
according toit was found to be of normal weight by WHO standards.The emergence of
hormonal and psychological changes especially in female students and the increasing
interest of students in body images and a widespread movement of having by age a thin
body among women in recent years may be the main reason of this situation (106). The
fact that men perform activities to increase muscle mass may be due to their desire to
have a shaped body in determining BMI value of 24,6 kg/m?,When the BMI values of
the whole group were examined in Table 4.7, 16,5% (n=18)were thin (BKI <18,5
kg/m?) while 3,7% (n=4) were obese (BKI>30,0 kg/m?). According to a study by
Turkey Nutrition and Health Survey (TNHS), adult obesity prevalence over 18 was 30,3
% (41 % female, 20,5 %male), morbid obesity was2,9 % (women 5,3 % men %0,7 %)
(108, 109).In our study group the prevalence of obesity by age was found to be lower
than Turkey's standards.

Yildirim B.(2018) found the mean BMI of 21,0 + 2,9 kg/m? in his study conducted
on university students in 2018 (110). A study by Vassigh G.(2012) conducted at
Hacettepe University, the mean BMI values were found to be 23,3 £ 3,4 kg / m? in
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males and 20,9 = 2,6 kg / m? in females (111). In this study Body Mass Indexes were
found to be in the normal range in terms of their weights, as was the case in many
previous studies on university students.

The fast-food style of the students in the university age, the fast-food style of eating,
sedentary life, the increase in packaged product consumption and unhealthy food
preferences are associated with some related diseases. In this study, the most common
diseases are allergy 18,3% (n=20), anemia 17,4% (n=19) and constipation 12,3%
(n=14). Factors in the emergence of anemia is high among students, a source of iron the
fact that it survives enough nutrients, and interfere with the body's absorption of iron,
tea, coffee consumption due to the increased number of can be considered.This study
found high constipation; it can be caused by the low consumption of fruits and
vegetables and the high consumption of packaged products. Depression (¥2=5,1,
p=0,04) was statistically significant in third graders compared to prep class students.. As
mentioned above, depression is a disease diagnosed by the doctor for the situation,
students are not diagnosed with depression, expressed only in depression, pessimism
and anxiety in the future can interpret as. When we compare the disease status with the
frequency and amount of use of products containing monosodium glutamate in
packaged products, it is thought that the products consumed have no relation to chronic
diseases, although the quantity added in the products is usually not stated explicitly.

Considering the instant soup consumption, preparatory class consumed bowl/month
1+3,28 (0,007 L/day) average for 1,22+1,9 years and third grade students
consumedbowl/month 246,58 (0,0068L/day) average for 1,34+1,96 years. Regarding
the bullion tablets use, preparatory class used 1+4,6 (0,002g/day) average for
packet/month 0,73+1,36 years while third grade students used for packet/month2+5, 33
(0,0041g/day) averages for 1,42+1,83 years.Ready-to-eat soup consumption is very
close to each other in both classes. There was no statistically significant difference for
ready-to-eat soup consumption. There was no statistically significant difference in the
use of bulion tablets, even though it was slightly higher for third grade students studying
in the classroom.

In the risk analysis study conducted by Kaya 1. (2011) in a district in Istanbul, the
potential risk calculations made on the basis of the recommended maximum limit were
found to be 0.0004 mg/kg for instant soup and 0.0002 mg/kg for bouillon tablets (4).
When the frequency of consumption of university students within this study was
compared, the reason why it is high is that they are more oriented towards ready-made
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foods. According to data of MUMSAD, 1.9 million instant soup bowls were consumed
in Turkey in 2015. Turkey’s instant soup market grew 17 percent in 2015, reaching 220
million pounds (112). There is a rapid increase in the consumption of ready-to-eat soup
in the country.

Table 4.21.the average daily body weight for MSG consumption was 0,29+0,1g for
prep class and 0,27+0,081g for third class. On average MSG consumption was found
very close to each other in each class and a statistically significant difference was found
between the groups (p= 0,1, p>0,05). The number of chips consumption was 83,1%
(n=49), the third grade was 84% (n=42), respectively (table 4.16).

Soup consumption rate was 35,6% (n = 21) for the preparation class and 36% (n =
18) for the third class (Table 4.16.). The proportions of soups and chips consumed were
similar between groups as in MSG.

The consumption rate of bouillon tablets was 27,1% (n = 16) for the preparation
class and 42% (n = 21) for the third class (Table 4.16.). In other words, although the
preparation class is not statistically significant, it consumes more MSG, while the
consumption rate of bouillon tablets is higher than the third classes. This may be due to
the fact that students prefer meat/chicken bouillon as a flavor factor in practical cooking
due to the fact that the courses are more intensive.

Ketchup consumption rate (preparation class n = 45 76,3%, third class n = 30 60%),
mayonnaise consumption rate (preparation class n = 45 76,4%, third class n = 29 58%),
chocolate consumption rate ( preparation class n = 58, 98,3%, third class n = 48, 96%)
MSG consumption was higher in the preparatory class than in the third grade (soup 4.17
L/day in the preparatory class, 0,006 L/day in the third grade) (Table 4.17. and Table
4.18.). Soup consumption of the preparation class as well as the consumption rate
higher than the third grade.

The average dose of potential doses was 0,013 = 0,012 mg/kg / day for the
preparation class and 0,009 = 0,007 mg/kg / day for the third class (Table 4.21.).
Although the third grades were not statistically significant compared to the prep classes
(p = 0,07), they were exposed to less potential doses.

Potential doses (0,013+0,012 mg/kg/day and 0,009+0,007mg/kg/day) for
preparation and third grade did not exceed ADI (Daily Intake Level) (0-120). Although
there is no statistically significant difference, it can be said say that the potential dose of
the preparation class is higher than the third class. Although the level of information

about MSG does not appear different, third-graders may not increase their knowledge
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about MSG, but they may be taught about healthy nutrition, balanced nutrition, and lead
to healthier snacks by making them less prone to these foods.

In this respect, when we look at the individual potential doses of nutrients, soup,
ketchup and mayonnaise were found to be higher in the preparation class than in the
third class (Table 4.17). In the third grade, the potential dosage for chips, bulion tablets,
chocolate, biscuits is higher when compared with the preparation class (Table 4.18).
This creates a balance in the total potential exposure.

Consumption amount, consumption rate, potential dose and MSG consumption
amounts are considered to vary depending on a certain factor. The higher the potential
dose of the students in the preparatory class compared to the students in the third grade,
the higher the number of packs in the foods they consume and the higher the weight of
MSG. Even if the consumption rate of the third grade students was high, the potential
dose and MSG amount were lower than the prep class. Considering that the third classes
received training on the subject, we can say that they reduce the amount of
consumption. As the preparatory class did not receive training on the subject yet, there
was no awareness of consumption amounts, as expected, they consumed too much in
quantity.

In this case, 88% of the students who were studying in the 3rd grade were staying
at home while 59,3% of students in preparatory class were at home. It was found to be
statistically significant (p = 0,002, p <0.05 x? = 11,84).The increase in the preference of
staying at home may have caused third grade students to for MSG-containing products
because they are fast and practical, considering that food preparation and cooking
techniques are long for students.

Considering the working situation, the daily working hours (x = 0,7) of the 3rd
year students were higher (x = 0,06) (p = 0,02, p <0,05) than the students who were
studying in the preparatory class and it may be directed towards ready-to-eat foods
outside of the house. Considering that the study hours of the 3rd classes were also
higher compared to the preparatory classes, the decrease in the time allocated for
cooking and the need for practical solutions increased the tendency towards
consumption of prepared food.

In this study in preparatory class 98,3% (n = 58) consumed chocolate and 83,1% (n
= 49) consumed chips, while of the students in third grade 96% (n = 48) consumed
chocolate and 92% (n = 46) consumed ready biscuits. In the whole group, 97.2% (n =
106) consumed chocolate and 88,1% (n = 96) consumed biscuits the most. We can say
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that almost the entire group consumed chocolate, they may prefer chocolate because it
is easy to find between meals and gives pleasure as they eat. According tothe TUDER
2010 data, the most common foods in our country are ice cream, followed by chocolate
and biscuits (113). In this study, consumption of chocolate and biscuits is in the first
place in a similar way. Considering the monthly amount, in preparatory class the most
consumed foods are chocolate and chips asmonth15+10,84 package (0,041g/day) for
4,07+£2,31 years and month3,5+5,1 package (0,105g/day) average 3,14%2,29 years
(0,105g/day) while in third grade students, it was month9+8,37 package of chocolate
foraverage 5,56+2,05 years (0,0384 g/day) and month112+147,64 package of biscuits
for average month4,74+2,15 (0,0729) years. Their BMI remained the same despite
consuming unhealthy foods.

The most preferred in the beverage group as snack preference was tea, coffee
(70,6%) fruit juice (45%) milk and ayran (27,5%). According to a study carried out
about tea, 90.1% of the respondents stated that tea consumption was in the top three.
42,1% of the first three consumers consumed Turkish coffee. According to TNSH 2015
results, the frequency of instant fruit juice consumption was found to be 10,1% (109).
The juice consumption frequency in our study was significantly higher compared to
Turkey in general. The most preferred food group was dried fruits (47,7%), cakes,
cookies, biscuits (43,1%) and chocolate cake (36,7%). According to TNSH 2015 data,
the frequency of daily nuts consumption was 15% (109). At the end of the research, it
was seen that the students consumed more readily and easily accessible foods and they
did not consume more fruits and vegetables. While the consumption of tea and coffee
was quite high in individuals, the consumption of milk and freshly squeezed fruit juice
was as low. Considering the frequency of food consumption university students
generally did not have adequate and balanced nutrition because they did not have a
regular home life and do not have a healthy diet.

In this study; instant soup, instant biscuit, instant cake, chocolate, wafer, ice cream,
ketchup, mayonnaise, salad dressing, pudding, whipped cream, jellies, instant soups,
bouillon tablets, chips and frozen ready potatoes were investigated because of the
monosodium glutamate contain.

The study compared, instant soup, instant biscuits, instant cakes, chocolate, wafer,
ice cream, ketchup, mayonnaise, salad dressing, pudding, whipped cream, jellies, instant
soups, bouillon tablets, chips and frozen potatoes with the critical upper limit value
determined by Turkish Food Codex with ADI values. Potential risk calculations for
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chips in the preparatory class based on the highest limit recommended were 0,09797
mg/kg/day for chips, while chips value for the 3rd grade students were 0,0642
mg/kg/day, while the potential risk value of the whole group was found to be
0,0644mg/kg/day. None of them exceeded the ADI value. None of the other comparable
food groups exceeded ADI. In this study, the reasons for low MSG intake values were
attributed to the fact that the foods do not contain monosodium glutamate (noodles,
dashi soup, smoked fish, etc.) as much as Chinese cuisine.

The questions posed to students at the level of knowledge about monosodium
glutamate are given in Figure 1,2,3,4.

47,5% the prep class students stated that they had no idea, while 34% of the 3rd

grade students agreed for “It is not necessary to use food additives in food.” (p: 0,02,
p<0,05). A statistically significant difference was found between the groups (p: 0, 02,
p<0,05). In other words, while third classsupported ‘it is not necessary to use food
additives in food, the preparatory classes did not have any ideas about the subject.
46% the third grade students sad that they had no idea while 62,7% stated that “Food
additives are cancerous. A statistically significant difference was found between the
groups (p = 0,000, p <0,05). Considering that they were not educated in the subject,
they may think that some of the food additives (nitrite and nitrate) are cancerous.

83,1% the students stated that they had no idea while 54% of the thirds graders
said that ”E coded substances are not harmful for health. Individuals in both classes do
not have any ideas about the question.

55,9% the students in preparatory class stated that they agreed the statement that
“Food additives become more harmful in parallel with technological developments”
while 52,0% students studying in third grade agreed. The students in both classes think
that food additives become more harmful in parallel with technological developments.

47,5% the preparatory students agreed the statement that “I prefer home-made
food without additives to ready-made or half ready-made” while 70% of the students
studying in third grade agreed. They strongly agreed that homemade foods should be
consumed by students in the preparatory class for the question posed. There was a
statistically significant difference between the groups (p = 0,005, p <0,05). It is thought
that the third year students should receive nutritional education and know the damages
of the additives such as cancer-makers are distinctive in their choice of home-made
food.
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78% the students studying in the preparatory class stated that they had no idea to the
statement “Monosodium glutamate can cause headaches, nuchalgia, chest pressure,
sweating and urticaria.” while 72% of third graders had no idea. Both groups had no
idea about the question posed about monosodium glutamate. The physiological effects
of monosodium glutamate on individuals were not known in either class.

35,6% the preparatory class students had no idea while 56,0% of the thirds
graders agreed with the statement that ‘I believe that additives are used more controlled
in packaged products instead of open products. Individuals in the preparatory class were
not aware of the consumption of packaged products while the thirds grade students were
aware that the consumption of packaged products was more controlled compared to the
products sold in the open, it is thought that the nutritional education they received
contributes. A statistically significant difference was found between the groups (p =
0,01, p <0,05).

59,3% the students in preparatory class certainly agreed while 58,0% of third
graders agreed with the statement that “Naturally produced food and drinks are healthier
than those produced with artificial support.” A statistically significant difference was
found between the groups (p = 0,001, p <0,05). Improvement of production processes in
factories make third grade students to consider that the food produced with artificial
support is not that bad compared to the preparatory class. The increase in their
knowledge level allows them to distinguish whether they are good or bad at the subject
of additives.

96,6% the students in preparatory class stated that they had no idea and 82,0%
stated that they had no idea to the statement “The taste in mouth occurred after eating
foods containing monosodium glutamate is named umami, which is the 5" taste.”
Students studying in both classes did not have any idea about umami. Umami taste
which is known as 5" taste did not provide any awareness in students.

“After eating products containing monosodium glutamate (chips, instant soup, instant
biscuits, chocolate,wafers etc.),l feel the need to eat more food”,“Products containing
monosodium glutamate increase my appetite more 7”1 like the flavors of the products
containing Monosodium Glutamate more”,“I'm hungry again soon after eating products
containing monosodium glutamate” (Figure 1,2,3,4)

No significant difference was found to the statement “Monosodium glutamate
containing foods must be restricted to children at growth age, pregnant, breastfeeding
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women and elderly people. As the level of education increased, no awareness was
observed regarding level of knowledge about monosodium glutamate.

Similarly, a face to face study conducted with 1000 university students by Yurttakul
M. et al. (2005) showed that 8,6%, 18,2%, 52%, 17,9% and 1,1% respectively they did
not have any about the effects of additives on health, that additives were completely
harmful, some additives were harmful, additives were no harmful when correctly used
and additives were harmful when used for a long time. In the same study, the students
23,8% said that they did not buy foods with E code while 20,9 % defined E coded
products as “carcinogenic food additives” and 2,6% stated they threw away foods with
E code (31). According to the study conducted on 1000 university students revealed that
they had some idea about this issue because of the students 62,7% agreed the statement
that “food additives are carcinogenic”, 55,9% agreed that “ Food additives are very
harmful and they become more harmful in parallel with technological developments”
and 59,3% certainly agreed that “Naturally produced food and beverages are more
healthier than those produces with artificial substances”(31).

According to a cohort study conducted by Chinese Health and Nutrition Surgery
(CHNS) on Chinese adult individuals aged between 18 and 65, the relationship between
overweight and MSG was investigated. In the study conducted with 48857 people in 5,5
years, the average MSG consumption was found to be 1,8g/day. The study found that
the intake in males was higher in females; high MSG intake was found to be higher in
patients with high BKI value, high total energy and sodium intake, and individuals with
low physical altitude and higher individual income (114).Again this study, MSG
consumption and serum leptin concentration were examined in 669 Chinese adult
subjects. In 2006, fasting blood test was applied to the participants. When examined, the
average leptin level was 7,2 g/mL. Each 1 gram increase in MSG intake increased
serum leptin concentration by 0,45 g/mL. In other words, MSG uptake increased serum
leptin level (114).

In a study conducted in 2008, 1528 people participated in a Vietnamese study stated
that MSG was associated with overweight, 20 age subjects were taken and 3 doses of
MSG were taken for 24 weeks, BMI value was referenced as 23,0 kg/m? for overweight
individuals. Multiple logistic regression analysis showed that weight-related factors
were age, residence area, occupation, physical activity status, energy intake,
carbohydrates, saturated fat and animal protein intake. There was no significant
relationship between MSG intake and overweight (115).
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A study in China investigated the relationship between sleep apnea and MSG
intake in normal-weight individuals. The study started in 2002 with the participation of
1227 people and continued until 2007. MSG intake increased the rate of snoring in men
from 46,5% to 56% (p = 0,110). In women, it increased from 18,1% to 28,2%. For
normal weight participants, MSG intake was positively associated with snoring and
sleep breathing problems (116).

In another study examining the relationship between MSG intake and headache,
MSG used in combination with food in 1,5 and 3,5 grams of capsules did not have a
significant effect on headache. The dosage of MSG in drinks and soups has been shown
to have a significant effect on headache (116).

In order to investigate the relationship between MSG intake and asthma, 1486 men
and women in China participated in the study. The study was carried out between 2002
and 2007. It was found that 14% of the sample had asthma. There is a significant
positive relationship between the traditional food pattern (rice, wheat flour and
vegetables) and asthma. No relationship was found between macho (rich in meat and
alcohol), ‘sweet tooth’ (cake, milk, and yogurt), ‘rich vegetables’ (on whole grains,
fruits and vegetables) and asthma. Although there was a positive correlation between
‘traditional’ food intake and asthma among Chinese adults, no significant relationship
was found between MSG intake and asthma (117).

In a study investigating the relationship between MSG intake and metabolic
syndrome in Thailand, 324 people from rural families participated in the study. MSG
was given as the sole source for use in food preparation for 10 days. Energy and nutrient
intake were evaluated in terms of physical activity and tobacco smoking. The
prevalence of overweight and obesity (BMI > 25 kg/m?), insulin resistance (HOMA-
IR> 3) and metabolic syndrome (ATP Il criteria) were evaluated according to daily
MSG intake. The prevalence of metabolic syndrome was significantly higher with the
highest MSG intake. In addition, every 1 g increase in MSG intake significantly
increased the risk of having metabolic syndrome (118).

As a result, one of the most important reasons why a particular food is attractive to
the consumer is related to the taste of that food. Therefore, in today's modern societies,
consumers' interest in foods of different flavors has led manufacturers to use flavor
enhancers. Hence, flavor enhancers, especially monosodium glutamate, are widely used
throughout the world. When the nutritional education students (3rd grade) compared
with the students who did not (preparatory class), there was no significant result in their
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knowledge level. When comparing students who were receiving nutrition education and
who were going to receive the education, it was observed that the increase in the
knowledge about nutrition did not cause a change in the frequency of consumption in
this period and consumption of these products could not be reduced because of the
difficulty of school and the decrease in regular nutrition habit.

When the use of additives and their food MSG amount to be added to the product
according to the Turkish Food Codex regulation, the upper limit warning is given, only
MSG is used in the label information and the amount of MSG is not written. In addition,
food packages are often prepared with misleading characters that do not provide
sufficient information about the additives they contain and which mislead the consumer.
Although there are various opinions about the toxic effects of MSG, it is a fact that the
ADI value and therefore the codex limit value are very important for MSG as in many
food additives. Therefore, control of the amount of MSG added to food is essential for
public health.MSG should not be added to food in high amounts and unconsciously, and
should not be used, especially because of health risks, especially in case of exceeding
the limit values. Sensitive individuals, especially pregnant women and newborns, who
are allergic, should not consume foods containing MSG. For this reason, it is very
important that the label information of MSG used as an additive indicates that "MSG
has been added".

Healthy foods should be sold in schools, canteens, dormitories and cafeterias.
Among university students, it should be ensured that beverages such as buttermilk, fruit
or milk with high nutritional value should be preferred instead of beverages such as
acidic beverages, coffee, instant coffee, which have a high consumption. Nutritional
opportunities in the places where the students live should be increased with the
cooperation between institutions.

Healthy foods should be easy to find and should be supported by government

policies by making them affordable for everyone.
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7. APPENDICES

7.1. Curriculum Vitae

Kisisel Bilgiler

Ad1 Sumeyye Soyadi BULUT
Dogum Yeri ALMUS/TOKAT Dogum Tarihi 05.10.1992
Uyrugu T.C. TC Kimlik No 43642918456
E-mail sumeyye.bulut@hotmail.com Tel 05316991485

Ogrenim Durumu

Derece Alan Mezun Oldugu Kurumun Adi Mezuniyet Yili
Doktora
Yuksek Lisans
Lisans Beslenme ve Diyetetik Ankara Universitesi 2014
Lise Fen Bilimleri Safranbolu Lisesi 2009

Bildigi Yabanc Dilleri

Yabanci Dil Smav Notu (¥

YOKDIL

50

#Basarllmls birden fazla smav varsa(KPDS, UDS, TOEFL; EELTS vs), tiim sonuglar yazilmalidir

is Deneyimi (Sondan gecmise dogru siralayin)

Gorevi

Kurum

Siire (Y1l - Y1)

Diyetisyen

Tuzla Sifa Park Poliklinigi

2018-(devam ediyor)

Kurum Diyetisyeni

Bezmialem Tip Fakiiltesi Hastanesi

2015-2017

Bilgisayar Bilgisi

Program Kullanma becerisi
Microsoft Office Programlari iyl
BEBIS, SPSS iyl

*Cok iyi, iyi, orta, zayif olarak degerlendirin

Bilimsel Calismalar:
SCI, SSCI, AHCI indekslerine giren dergilerde yaymlanan makaleler
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T.C. YEDITEPE UMIVERSITEST
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Etik kurul Bagvumsy bk,
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Prof, Di. Turgay CELIK
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Klinik Amngtrmalar Etik Kurula Bagkam
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RE: Yiksek fsans ezt besin tiketim skl formu in

rem Cebioglu <remceioglu@yedtepecdur>
63 .
o 28R 10 5499

SzY

Simeyye merhaba,

T2 llnabirsin, Calemanda Dasaler i,

Segler

~—~={iginal Message--—

From: simeye bulut [meitosumeyybulut@hotmal. o]
Sent; Thursday, October 18, 2018 310 PM

T rem cebioqlu <iremcebioglu@yeditepedutr>
SUbject: Yiksek isans tezi Desin iketim skl formu iz

Merhaba rem Hocam,

Vet nivesieinde ez acmasidayim e hocannodenciim, Teamin Kol ol sz e gk
it Ko el Vedtepe Unvertes Beslenme v Dtk Blumince ok, hezrk s ve 3 s cdpenclerne
“Manosocyum Glamat’ ceren besinlenn fCketim aliskania ve il dCzeylermin icimesr (zenne Dtz yapmek istyorum, Sz
yiksek isanstezinzce kullncigimiz MSG igh oln” besin tikesim i formun zniniz oursa kencitezimde kullanmak styorum,

)i el

| P P . M
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7.3. Survey

BILGILENDIRiLMiS ONAM FORMU
Degerli katilimci

Yeditepe Universitesi égretim iiyesi Prof. Dr Serdar Oztezcantarafindan yiiriitiilen,
Yeditepe Universitesi Klinik Uygulamalar Etik Kurullar:'min sayili onayi ile izin verilen
“Yeditepe Universitesi Beslenme ve Diyetetik BolUmil “Hazirik ve 3.Sinif”Ta Okuyan
Ogrencilerin, “Monosodyum Glutamat” Iceren Besinlerin Tiiketim Stkhginin
Olcllmesi ve Bilgi Diizeylerinin Karsiastirilmast” bashikl arastirmaya katiliminiz rica
olunmaktadir.

Bu arastirmaya tamamen kendi iradenizle, herhangi bir zorlama veya mecburiyet
olmadan goniillii olarak katilvminiz esastir. Liitfen asagidaki bilgileri okuyunuz ve
katilmaya karar vermeden once anlamadiginiz herhangi bir husus varsa ¢ekinmeden
sorunuz.

Beslenme, insanin hayatini idame ettirebilmesi icin en temel ihtiyaclardan birisidir. 2000’li
yillara geldigimiz su donemde, elli y1l oncesiyle kiyasladigimizda beslenme aligkanliklarmin
neredeyse tamamen degistigini sdyleyebiliriz. Gliniimiizde hem zaman darligindan, hem pratik
olduklarindan, hem de c¢ekici goriintiileri nedeniyle, iizerinde ¢ok da fazla diisiinmeden
tikettigimiz hazir yiyeceklerle, dogal besinlerden hizla uzaklasiyoruz. Gidalarda bulunan
kimyasal maddelere bakildiginda gida katki maddeleri en ¢ok denetlenen gruptur, ciinkii
toplumdaki her birey bilerek veya bilmeyerek dogumdan 6liime kadar tiikettigi her hangi bir
besinle gida katki maddesine maruz kalabilmektedir. Besinlere daha hizli ve daha kolay
ulagmak popiiler kiiltiiriin bir pargasi haline gelmistir. Paketli satin alinan triinlerdeki etiket
bilgileri ¢cok onemlidir. Birgok iirinde gida katki maddesi kullanilmaktadir. Monosodyum
glutamat en ¢ok kullanilan gida katki maddesidir. Universite ¢agindaki genglerde paketli {iriin
tiikketimi, normal aile ortamindaki yasantilarina gore, iirtin tiiketimi daha fazladir. Bu dénemde
monosodyum glutamat igeren besinlerin tiilketim aliskanliklarinin ne diizeyde oldugu,
monosodyum glutamat igeren besinlerin tiiketim sikligmin olgiilmesi ve bu konudaki bilgi

diizeylerinin karsilastirilmasi bu ¢aligmada amacglanmstir.

Arastirmaya goniilli olarak katildiginizda kisisel Ozelliklerinizin  yani sira,
monosodyum glutamat igeren tiiketim aligkanligimiz ve besin tiketim sikligmiz ile ilgili
sorular1 igeren anket formunu doldurmaniz yeterli olacaktir. Anket formu diginda viicut
biitiinliigiiniizii tehlikeye sokacak herhangi bir fiziksel miidahale bulunmamaktadir.
Sorular1 eksiksiz olarak yanitlamaniz sonuglarin giivenilirligi acisindan son derece

Onemlidir.

75



Bu formu onaylayarak imzaladigmiz takdirde anketteki sorulara vereceginiz yanitlar
arastrmacilar tarafindan degerlendirilecek olup izleyiciler, etik kurul ve kurum
haricinde 3. kisilerle paylagilmayacaktir ve kisisel bilgileriniz gizli tutulacaktir. Bu
caligmanin i¢inde olmak isteyip istemediginize tamamen kendi iradenizle ve etki altinda
kalmadan karar vermeniz énemlidir. Katilmaya karar verdikten sonra, herhangi bir anda
sahip oldugunuz herhangi bir hakki kaybetmeden veya herhangi bir yaptirrma maruz

kalmadan istediginiz zaman ayrilabilirsiniz.

Bilgilendirilmis Goniillii Olur Formunda yapilan tim agiklamalar1 okudum ve anladim.
Konusu ve amaci yukarida belirtilen arastirma hakkinda bilgilendirme yapilarak
diledigim zaman goniillii olarak katildigim bu arastirmadan ayrilabilme hakkina sahip
oldugum bilgisi sozlii ve yazili olarak asagida adi gegen arastirmaci tarafindan yapildi.
Diledigim zaman ayrilma hakkim sakli kalmak kosulu ile higbir baski ve zorlama

olmaksizin bu arastirmaya katilmay1 kendi rizamla onayliyorum.

Katilimc1 Adi-Soyadi

Katilime1 Imzasi Tarih

Arastirmaci Adi-Soyadi

Arastirmacinin imzasi Tarih:
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Degerli katilmci

Asagida kisisel ozelliklerinizin  yant sira, “Monosodyum Glutamat” tiketim
aliskanhg ile ilgili bazi sorular bulunmaktadir. Sorular eksiksiz olarak yanitlamaniz
sonuglarin giivenirligi acisindan son derece onemlidir. Sordugumuz sorulara
verdiginiz yanmitlar gizli tutulup kimseyle paylasiimayacaktir. Katki ve igbirliginiz igin

simdiden tesekkiir ederiz.

2) Cinsiyetiniz]) Kadmn 2) Erkek
3)Boyunuz...........ccoc..... Kilonuz.......cccceeoivnnn

4) Okudugunuz bolim: .........cccccceeneee

8) Giinde kag saat ¢aligtyorsunuz? ................

9) Aileniz ile birlikte mi kaliyorsunuz? 1) Evet 2) Hayir

BESLENME ALISKANLIKLARI

11) Giinde kag¢ 6giin yemek yiyorsunuz?...............

12) Ogiin saatleriniz diizenli mi? Evet () Hayir( )

13) Ogiin aralarinda atistirma yapryor musunuz? Evet() Hayir()

14) Evetse atigtirma olarak neleri tercih ediyorsunuz?

Kek, kurabiye, biskuviler () Borek vb.()

Meyve, meyve suyu () Kolali igecekler, sade meyveli gazoz vb.( )
Siit, yogurt, ayran, peynir vb (). Cikolata, gofret, pasta, vb tath gidalar( )

Kuruyemis () Ekmek, galeta, light biskiiviler( )
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Cig sebze () Cay, kahve, Tiirk Kahvesi () Diger( )
15) Herhangi bir kronik hastaliginiz var mi?  Evet () Hayir ()

Asagidaki hastalik ya da belirtilerden gecirdiklerinizi veya su anda mevcut olanlar1

isaretleyiniz.

1. Hipertansiyon........... () 12. Kolit............()

2. Safra kesesi hastaliklari......... () 13. Gut(zengin hastaligy)......... ()
3.1Ishal........... () 14. Karaciger hastaligi......... ()

4. Gastrit....... () 15. Obezite(sismanlik)......... ()

5. Kabizlik........ () 16. Kanser ......... () evetse hangi organ......
6. Ulser......... ) 17. Alerji.......... () evetse neye karsi.........
7. Refli......... () 18. Yiuksek kolesterol......... @)

8. Kansizlik........ () 19. Depresyon.......... ()

9. Koroner Hastalik........ ) 20. Uyku bozuklugu........ )

10. Diyabet( seker hastaligi)....... ) 21. Norolojik hastaliklar......... ()

22. Diger.......... ()

16. Sizce gida katki maddesi nedir biliyor musunuz? Evet() Hayir()
EVetse aQIKIAYINIZ. . ..coeiiiiieeiie et ettt ettt sr e

17. Gidalarda kullanilan bildiginiz katk1 maddeleri nelerdir? (16. Soruya Evet diyenler
cevaplasin.)

18.Gida katki maddelerinin ¢ok zararli oldugunu diisiiniiyorum ve tiiketmekten
kaginiyorum.

a) Kesinlikle katiliyorum b)Katiliyorum c¢)Fikrim yok d) Katilmiyorum e)Kesinlikle
katilmiyorum

19.Gida katki maddelerinin koruyucu oldugunu diisiinyorum, ¢ok 6nemsiyorum.

a) Kesinlikle katiliyorum b)Katiliyorum c)Fikrim yok d) Katilmiyorum e)Kesinlikle
katilmiyorum

20.Gida katki maddelerinin besinlerde kullanilmasi gerekli degildir.
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a) Kesinlikle katiliyorum b)Katiliyorum c)Fikrim yok d) Katilmiyorum e)Kesinlikle
katilmiyorum

21.Gida katki maddeleri kanser yapicidir.

a) Kesinlikle katiliyorum b)Katiliyorum c)Fikrim yok d) Katilmiyorum e)Kesinlikle
katilmiyorum.

22.Gida katki maddeleri kullanilmazsa gidalar daha saglikli olur.

a) Kesinlikle katiliyorum b)Katiliyorum c)Fikrim yok d) Katilmiyorum e)Kesinlikle
katilmiyorum

23.”E” kodlu katki maddeleri sagliga zararh degildir.

a) Kesinlikle katiliyorum b)Katiliyorum c¢)Fikrim yok d) Katilmiyorum e)Kesinlikle
katilmiyorum

24.Gida katki maddelerinin ¢ok zararl olduklarini ve teknolojik gelismelerle daha da
sagliga zararli hale geldigini diisiiniiyorum.

a) Kesinlikle katiliyorum b)Katiliyorum c)Fikrim yok d) Katilmiyorum e)Kesinlikle
katilmiyorum

25.Gidalar1 koruyucu ve yasam kosullarina gore olmazsa olmazlar arasinda olduklarini
diistiniiyorum.

a) Kesinlikle katiliyorum b)Katiliyorum c)Fikrim yok d) Katilmiyorum e)Kesinlikle
katilmiyorum

26. Gida katki maddeleri sadece paketlenmis hazir gidalarda kullanilir.

a) Kesinlikle katiliyorum b)Katiliyorum c¢)Fikrim yok d) Katilmiyorum e)Kesinlikle
katilmiyorum

27.Dogal olarak iiretilen yiyecek ve igecekler, suni destekle liretilenlere gore daha
saglklidir.

a) Kesinlikle katiliyorum b)Katiliyorum c)Fikrim yok d) Katilmiyorum e)Kesinlikle
katilmiyorum

28. Hazir veya yar1 hazir gidalar yerine katki maddesi igermeyen ev yapimi gidalari
tercih ederim.

a) Kesinlikle katiliyorum b)Katiliyorum c)Fikrim yok d) Katilmiyorum e)Kesinlikle
katilmiyorum

29.Yapay lezzeti artirict olarak kullanilan Glutamat(MSG) iceren gidalara(hazir ¢orba,
kofte harci, tavuk bulyon vb.) tiiketmekte sakinca gérmem.

a) Kesinlikle katiliyorum b)Katiliyorum c¢)Fikrim yok d) Katilmiyorum e)Kesinlikle
katilmiyorum

30. Glutamat basagrisi, ensede yanma, gogiiste baski hissi, terleme ve {lirtiker gibi
belirti ve yakinmalara yol acabilir.
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a) Kesinlikle katiliyorum b)Katiliyorum c¢)Fikrim yok d) Katilmiyorum e)Kesinlikle
katilmiyorum

31.Katk1 maddelerinin, acikta satilan iiriinler yerine ambalajli iiriinlerde daha kontrollii
kullanildigina inantyorum.

a) Kesinlikle katiliyorum b)Katiliyorum c¢)Fikrim yok d) Katilmiyorum e)Kesinlikle
katilmiyorum

32.0zellikle gocuklarin tiikettigi cips, gazl igecekler, ¢ikolata, dondurma gibi iiriinleri
alirken gereginden fazla katki maddesi icerdigini diigiinerek biiyiik tereddiit yastyorum.

a) Kesinlikle katiliyorum b)Katiliyorum c)Fikrim yok d) Katilmiyorum e)Kesinlikle
katilmiyorum

33.Monosodyum glutamat igeren lriinleri(cips, hazir ¢orba, hazir biskiivi, ¢ikolata,
gofret vb.) yedikten sonra daha fazla yemek yeme ihtiyaci hissediyorum.

a) Kesinlikle katiliyorum b)Katiliyorum c)Fikrim yok d) Katilmiyorum e)Kesinlikle
katilmiyorum

34.Monosodyum glutamat igeren iiriinler istahimi1 daha fazla agiyor.

a) Kesinlikle katiliyorum b)Katiliyorum c)Fikrim yok d) Katilmiyorum e)Kesinlikle
katilmiyorum

35.Monosodyum glutamat igeren iirlinlerin tatlarini daha ¢ok begeniyorum.

a) Kesinlikle katiliyorum b)Katiliyorum c¢)Fikrim yok d) Katilmiyorum e)Kesinlikle
katilmiyorum

36..Monosodyum glutamat igeren iriinleri yedikten sonra daha kisa siirede yeniden
acikiyorum.

a) Kesinlikle katiliyorum b)Katiliyorum c)Fikrim yok d) Katilmiyorum e)Kesinlikle
katilmiyorum

37. Monosodyum glutamat iceren besinleri yedikten sonra agizda olusan umami tat, 5.
tat olarak bilinmektedir.

a) Kesinlikle katiliyorum b)Katiliyorum ¢)Fikrim yok d) Katilmiyorum e)Kesinlikle
katilmiyorum

38. Monosodyum glutamat iceren besinlere biiylime gelisme ¢agindaki c¢ocuklarda,
gebelerde, emzikli bayanlarda ve yaglilarda kullanimi sinirlandirilmalidir.

a) Kesinlikle katiliyorum b)Katiliyorum c)Fikrim yok d) Katilmiyorum e)Kesinlikle
katilmiyorum
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yiyecekleri ne miktarda ve ne sikhikla yediginizi asagidaki tabloya yazin.

Besin Tiiketim Sikhigi Formu: Son zamanlardaki aliskanhklariniz diisiinerek asagidaki

BESIN

Her gin
H.da6
gun
H.da5
gun
H.da4
gun
H.da3
gun
H.da 2
gun
H.da1l
gun
15°te 1

Ayda 1

Hic

Kag
yildir?

Yiyecekler(tiiketilen miktar1 paket cinsinden ifade ediniz.)

Hazr ¢corba

Hazir biskiivi

Cikolata

Gofret

Hazir kek

Dondurma(ambalaj
)

Ketcap

Mayonez

Salata sosu

Puding

Krem santi

Joleler

Cips

Bulyon tablet(et
suyu/tavuk suyu)

Dondurulmus
patates

Hazir ¢orba: 1 porsiyon/kase= 19 gr

Ketcap ve mayonez : 1 tath kasigi= 10 gr

Hazir biskiivi: 1 tane biskiivi = 6.25 gr

Salata sosu: 1 paket=10 gr

Puding :1 porsiyon = 22.8 gr

Cikolata, gofret : 1 paket= 38 gr

Krem santi ve joleler : 1 paket=4 porsiyon = 22 gr
Hazir kek : 1 paket = 35 gr

Cips: 1 paket =124 gr

Bulyon tablet: 1 adet= 10 gr

Dondurma: 1 paket = 52 gr Dondurulmus patates: 1 tabak: =100 gr
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