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Arastirma Makalesi Research Article

Investigation of Consumer Reactions Towards Yoghurts
Produced by Using Autochthonous Isolates

Otokton izolatlar Kullanilarak Uretilen Yogurtlara Yénelik

Tiiketici Begenisinin incelenmesi

ABSTRACT

Microorganism diversity of yoghurt, an important fermented milk product, is decreasing, because only
two strains are used in production and industrial yoghurts are used as starter cultures. In this study, a
total of 114 traditional and exopolysaccharide (EPS)-yoghurt samples produced from cow milk using
different combinations of Lactobacillus delbrueckii subsp. bulgaricus and Streptococcus thermophilus
were offered to consumers. Consumers were asked to evaluate some characteristics (general
acceptability, packaging and labelling, flavor, texture, and odor) of yoghurt samples using a hedonic 5-
point scale (1: dislike extremely; 2: dislike slightly; 3: neither like nor dislike; 4: like slightly; 5: like
extremely). 60% of consumers scored general acceptability as "like extremely" for the samples. 13.30%
of consumers preferred “neither like nor dislike” for packaging and labelling. In addition, consumers
were asked to produce homemade yoghurt using these yoghurts and 73.30% of consumers liked flavor
of the homemade yoghurt. Textural properties of homemade yoghurt with traditional and EPS-
yoghurts were evaluated as "like extremely" by 66.70 and 73.30 % of consumers, respectively. Finally,
odor properties of homemade yoghurt with traditional samples were liked by 73.30% of consumers.
On the contrary, 46.70% of consumers liked odor of homemade yoghurt with EPS-yoghurt samples.
Results showed that packaging and labelling of the yoghurt samples and odor characteristic of EPS-
yoghurt need to be improved. It is thought that the yoghurt samples were generally liked by
consumers and these products can be consumed as yoghurt or can be used as starter culture in
homemade production. The products can be beneficial for national economy and preservation of
diversity of yoghurt bacteria.

Keywords: Yoghurt production, traditional yoghurt, EPS-yoghurt, consumer reaction

oz

Uretiminde sadece iki bakterinin kullanilmasi ve endistriyel yogurtlarin starter kiltiir olarak
kullanilmasi gibi nedenlerden dolayi 6nemli bir fermente siit trind olan yogurdun mikroorganizma
cesitliliginde azalmalar/kaybolmalar gorilmektedir. Bu calismada, Lactobacillus delbrueckii subsp.
bulgaricus and Streptococcus thermophilus’un farkli kombinasyonlari ile inek sittinden Gretilmis
114 geleneksel ve EPS-yogurt drnegi tiketici begenisine sunulmustur. Tiketicilerden séz konusu
yogurtlarin bazi 6zelliklerini (genel kabul edilebilirlik, ambalaj ve etiket, tat, tekstir ve koku) 5
noktali hedonik skala (1: hi¢c begenmedim; 2: begenmedim; 3: kararsizim; 4: begendim; 5: ¢cok
begendim) yardimiyla degerlendirmeleri istenmistir. TUketicilerin % 60’1 her iki 6rnegin genel kabul
edilebilirlik skorlarini “asiri derecede begendim” seklinde degerlendirmislerdir. Tiketicilerin %
13,30°u orneklerin ambalaj ve etiket ozelliklerine “ne iyi ne de kotlu” seklinde puanlamislardir.
Ayrica, tiketicilerden bu yogurtlari kullanarak ev yapimi yogurt tGretmeleri istenmis ve tiketicilerin
% 73,30'u bu ev yapimi yogurtlarin tat 6zelliklerini begenilmistir. Geleneksel ve EPS-yogurtlardan
Uretilen ev yapimi yogurtlarin tekstirel ozellikleri ise sirasiyla tiketicilerin % 66,70 ve 73,30'u
tarafindan “asiri derecede begendim” seklinde degerlendirilmistir. Son olarak, geleneksel
orneklerden Uretilen ev yapimiyogurtlarin kokusu tiiketicilerin % 73,30’u tarafindan begenilmistir.
Bunun aksine, EPS-yogurttan Uretilen ev yapimi yogurtlarin kokusu tuketicilerin % 46,70'i
tarafindan begenilmistir. Bu sonuglar, yogurt 6rneklerinin ambalaj ve etiket ozellikleri ile EPS-
yogurtlarin koku ozelliklerinin iyilestirilmesi gerektigini gostermistir. Bunlarin disinda, yogurt
orneklerinin genel olarak tiketiciler tarafindan begenildigi ve bu Urlnlerin yogurt olarak
tuketilebilecegi veya ev yapimi Uretimlerde starter kiltur olarak kullanilabilecegi distnilmektedir.
Bu Urlnlerin Glke ekonomisine ve yogurt bakterilerinin cesitliliginin korunmasina faydali olacagi
distnilmektedir.

Anahtar Kelimeler: Yogurt tretimi, geleneksel yogurt, EPS-yogurt, tiketici tepkisi
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Introduction

Fermentation, one of the oldest food preservation methods,
is a microbial transformation process. It is known that
fermented foods have longer shelf life and that compounds
produced as a result of microbial activity have positive
effects on both taste/flavor and nutrition of the products.
Today, fermented foods constitute a very important part of
the human diet worldwide due to these advantages (Azam
et al.,, 2017; Zapasnik et al., 2022). Yoghurt, which can be
produced from the different animal milks such as cow, goat,
sheep and buffalo, is one of the most produced and
consumed fermented products today. Yoghurt is the
product of symbiotic relationship between Lactobacillus
delbrueckii subsp. bulgaricus (L. delbrueckii subsp.
bulgaricus) and  Streptococcus  thermophilus (8.
thermophilus) in pasteurized milk. Commercial cultures are
used for industrial production, while in homemade
production, previous yoghurt or industrial yoghurt is usually
used as starter culture (Surono & Hosono, 2003; Tamime &
Robinson, 2007).

Yoghurt is one of the most widely studied fermented
products. However, in recent studies, it has been reported
that the diversity of yoghurt bacteria (L. delbrueckii subsp.
bulgaricus and S. thermophilus) has decreased/disappeared
due to reasons such as the use of industrial yoghurts as
starter cultures in homemade production and inadequate
Table 1.

aseptic conditions (Aktas et al., 2022; Kayacan Cakmakoglu
et al., 2022; Popovic et al., 2020; Pourahmad & Mazaheri
Assadi, 2007). On the other hand, in homemade yoghurt
production, it is difficult to achieve a standardized product
due to factors such as inadequate aseptic conditions and
environmental conditions (Celik et al. 2021). There are many
studies reporting that the microorganisms in fermented
products should be isolated, investigated and preserved to
prevent the decrease/disappearance of diversity of these
autochthonous starter cultures (Kayacan Cakmakoglu et al.,
2022; Meral Aktas & Erdogan, 2022; Popovic et al., 2020;
Pourahmad & Mazaheri Assadi, 2007; Topisirovic et al.,,
2006). This situation shows the importance of studies to
preserve the bacterial diversity of fermented products such
as yoghurt.

In this study, it was aimed to determine consumer reactions
to yoghurts produced using autochthonous yoghurt strains
isolated in previous study by Aktas and Cetin (2024). For this
purpose, the performance of two types of yoghurts,
traditional and exopolysaccharide (EPS)-yoghurts, produced
by using different combinations of autochthonous L.
delbrueckii subsp. bulgaricus 169M, S. thermophilus 108S,
and 212S (Table 1) was evaluated by consumers. Thus, it was
aimed to reveal the usability of the samples as yoghurt or
starter culture on a large scale. This study aimed to produce
and investigate a novel starter culture that could be used in
production of standard homemade yoghurt.

Some properties of L. delbrueckii subsp. bulgaricus and S. thermophilus strains used as starter cultures for yoghurt production

(Aktas, 2023)

Yoghurt type
Traditional EPS-yoghurt

Isolates used in 169M 2125 169M 1085
production
Molecular .. ..
identification Result sutsdefglje;r/;gus S. thermophilus Suésdef:/egﬁgus S. thermophilus
(165-rRNA) b-bulg p-bulg

Arginine hydrolysis - - - -

CO;, production - - - -
Phenotypic EPS production - + (epsA) - + (epsA, p-gtf)
characterization  Proteolytic activity - - - -

Lipolytic activity - - - -

H,0, production + - + +

Antibiotics (resistant) Kan CnKan Kan Kan

Virulence factor (cylA,
Safety -
. hyl, asa and ace)
evaluation . L
Haemolytic activity -

DNAse activity

+: positive, -: negative, Cn: gentamicin (10 pg), Kan: kanamycin (30 ug)
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Material and Methods
Raw milk and yoghurt strains

In this study, two different types yoghurts (traditional and
EPS-yoghurts) were produced to determine consumer
reactions. The yoghurt samples were produced by using
cow's milk obtained from Atatirk University Food and
Livestock Application and Research Centre. L. delbrueckii
subsp. bulgaricus 169M, S. thermophilus 108S, and 212S
used as starter cultures for yoghurt production in presented
study were isolated from yoghurt samples in the study by
Aktas and Cetin (2024). These isolates were characterized in
terms of techno-functional properties and determined to be
suitable for yoghurt production by Aktas and Cetin (2024).
Although L. delbrueckii subsp. bulgaricus 169M and S.
thermophilus 212S were used for producing the traditional
yoghurt samples, L. delbrueckii subsp. bulgaricus 169M and
S. thermophilus 108S for EPS-yoghurt. Some properties
(molecular identification, phenotypic characterization and
safety evaluation) of these strains used in this study are

Figure 1.
Labelled traditional and EPS-yoghurt samples

H — | —

)
Strains stored Streak plate method Pre-activation of
at -80 °C strains in cow's milk

Preparation (strains)

STORE =

L—

"m' o o T
Marketing Storage Cooling

Production, storage and marketing

Figure 2.

Fermentation at 42 °C
up to pH 4.6

given in Table 1.
Yoghurt production, storage, packaging and labelling

For preparation of the starter cultures, the strains were
revived by streak plate method on De man-Rogosa-Sharpe
Agar (MRS, Merck, Darmstadt, Germany) and M17 agar
(Merck, Darmstadt, Germany). Lactic bacilli isolates were
incubated anaerobically at 37 °C for 48-72 h, lactic cocci
isolates aerobically at 37 °C for 24 h. Then, the isolates were
inoculated sterile skim milk and incubated at 42 °C for 15 h
for pre-activation (Aktas, 2023). The yoghurt production was
carried out according to Robinson et al. (2006) at Atatirk
University Food and Livestock Application and Research
Centre. Briefly, raw cow's milk was heated at 85 °C for 25
min. Pre-activated starter culture (2%) of L. delbrueckii
subsp. bulgaricus and S. thermophilus (1:1) was inoculated
to the milk cooled to 42 °C. The milk was distributed into
glass jars (21 cL) and incubated at 42 °C until the pH 4.6+0.1.
Then, the labelled yoghurts (Figure 1) were stored at 4 °C
and offered to consumers. Summarized process of the
yoghurt production, storage and marketing is given in Figure

CHENEKSEL |
i wanst &

|y
L e B
. |
<« 42°C +— \ )
& \ J/
=8 |
Cooling and starter Pasteurization Cow's milk

addition

Preparation (milk)

Summarized process of yoghurt production, storage and marketing (Created with BioRender.com)
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Investigation of consumer reaction towards yoghurt

A total of 114 samples of traditional and EPS-yoghurt were
offered to randomly consumers at Atatlrk University Farm
Products Centre at three different times. Moreover,
consumers were asked to evaluate general acceptability,
packaging and labelling, flavor, texture, and odor properties
of the yoghurt samples and yoghurts (homemade yoghurts)
produced with these samples using hedonic 5-point scale (1:
dislike extremely; 2: dislike slightly; 3: neither like nor dislike;
4: like slightly; 5: like extremely) according to the
parameters given in Table 2 (Lim, 2011). In this study,

Table 2.

Evaluation parameters of the yoghurt samples

consumer selection did not do to evaluate the yoghurt
samples, rather the samples were randomly offered to
consumers. Thus, this study aimed to determine consumer
reactions to the traditional and EPS-yoghurt samples and to
understand whether these samples are a product that can
compete in the market. In this study, traditional and EPS-
yoghurt samples were offered to consumers under Atatlrk
University Food and Livestock Application and Research
Centre and in accordance with the permission from Ministry
of Agriculture and Forestry, the Republic of Tirkiye (TR-25-
0070).

Date:

Please mark the type of yoghurt starter you use: Like

Traditional yoghurt EPS-yoghurt
] ]

extremely

(5)

Like Neither like Dislike Dislike

slightly (4)  nor dislike (3) S“(g;)tly extremely (1)

General acceptability of traditional and EPS-
yoghurt samples

Packaging and labelling of traditional and EPS-
yoghurt samples

Taste property of homemade yoghurts produced
by using traditional and EPS-yoghurt samples

Textural property of homemade yoghurts
produced by using traditional and EPS-yoghurt
samples

Smell property of homemade yoghurts produced
by using traditional and EPS-yoghurt samples

Please let us know your opinion about yoghurt:

Statistical analysis

The results obtained from this study were evaluated by
using SPSS version 20.0 package program (SPSS Inc,,
Chicago, IL, USA). In addition to descriptive statistic,
frequency analysis, independent t-test and Pearson
correlation test were carried out to determine consumer
reaction distribution and correlation between some
parameters of traditional and EPS-yoghurt samples,
respectively (Tavsancil, 2006). Consumer reactions are
presented as percentages for better understanding.

Arastirmanin Etik Yonii
Bu arastirma Atatirk Universitesi Ziraat Fakultesi Birim Etik

Kurul Baskanhgi tarafindan 16.01.2023 tarihli ve 2023/01
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sayili karari ile uygun bulunmustur.
Results and Discussion

Investigation of consumer reaction towards yoghurt
General acceptability

Percentage of general acceptability points of the traditional
and EPS-yoghurt samples by the consumers is given in Figure
3. According to the results, it was determined that 60% of
the consumers selected “like extremely” for both the
traditional and EPS-yoghurt samples. On the contrary, 6.70%
of the consumers preferred "dislike slightly” for general
acceptability points of the traditional yoghurt samples. The
results revealed that these yoghurt samples were generally
liked by consumers and showed that traditional and EPS-
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yoghurt samples can have the potential to compete in the
market. In addition, it was found that sample difference was
not effective on the general acceptability score (P > 0.05).
The characteristics of food products such as taste and odor
can directly affect general acceptability and general
acceptability is one of the parameters that directly indicate
the liking of foods by consumers (Sharif et al. 2017). In the
present study, the high general acceptability scores of both
traditional and EPS-yoghurt samples indicated that these
products were generally liked by consumers and could be a
potential novel products. In study by Bibiana et al. (2014),
sensory characteristic of five different types of yoghurt
samples sold in Makurdi metropolis (Nigeria) was evaluated
by panellists. The results showed that there was no
difference between yoghurt samples in the general
acceptability. The results of the present study are similar to
the study. On the other hand, Omola et al. (2014)
investigated physico-chemical, sensory and microbiological
gualities of one hundred commercial yoghurt samples
obtained from Kano Metropolis, Nigeria. It was stated that
some yoghurt samples had higher general acceptability
score. According to these studies, it is understood that
yoghurts can have different organoleptic properties and the
differences can affect general acceptability score.
Moreover, in this study, Pearson correlation test was
performed to evaluate correlation between consumer
reactions. The results showed that there were positive
correlations between flavor, textural properties of
homemade yoghurts by using traditional or EPS-yoghurt
samples and general acceptability scores (P <0.01) (Table 3).
It is thought that it can be increased the general
acceptability of consumers for the traditional and EPS-
yoghurt samples with improving flavor and textural
characteristics of the products.

70%

A .
60% 7

A\

N\

50%

N

\
\\.\\‘

40%

30%

N

20%

10% 2//? ]
o . . %
Like extremely  Like slightly = Neither like nor Dislike slightly Dislike extremely

dislike

Traditional yoghurt EPS-yoghurt

Figure 3.
Percentage of general acceptability score of traditional and
EPS-yoghurt samples by consumers

Packaging and labelling

Percentage of packaging and labelling scores of the
traditional and EPS-yoghurt samples by the consumers is

given in Figure 4. Majority of consumers liked packaging and
labelling of the yoghurt samples. However, 13.30% of the
consumers evaluated packaging and labelling of the
traditional and EPS-yoghurt samples as the “neither like nor
dislike”. Packaging and labelling are the most important
factors directly affecting consumer acceptability in the food
industry. In addition, it is known that foods with remarkable,
reassuring and well-designed packaging and labelling are
more preferred by consumers (Meijer et al. 2021; Ramos
and Squeff 2020). Therefore, packaging and labelling of a
food are very important. In the study by de Morais Sato et
al. (2019), it was revealed that the packaging and labelling
of foods are very important and that consumers pay most
attention to nutrients, ingredients, composition, and
expiration date on the packaging. In the presented study,
although none consumer selected “dislike slightly” or
“dislike extremely”, it is thought that the packaging and
labelling characteristics of the yoghurt samples should be
improved. Thus, consumer appreciation towards the
traditional and EPS-yoghurt samples can be further
increased.

Dislike extremely

Dislike slightly

Neither like nor dislike L4

Like slightly (/7

7777

Like extremely

0% 10% 20% 30% 40% 50% 60%

Traditional yoghurt EPS-yoghurt

Figure 4.

Percentage of packaging and labelling score of traditional
and EPS-yoghurt samples by consumers

Flavor properties of homemade yoghurts produced by
using traditional and EPS-yoghurt samples

In the present study, consumers were asked to produce
yoghurt (homemade yoghurt) by using the traditional or
EPS-yoghurt samples as starter cultures and to evaluate the
flavor property of the homemade yoghurt. Percentage of
flavor characteristic score of the homemade yoghurts
produced by using the traditional or EPS-yoghurt samples by
the consumers is given in Figure 5. The results showed that
73.3% of the consumers scored the homemade yoghurts
produced by using both traditional and EPS-yoghurt samples
as “like extremely”. Moreover, about 20% of the consumers
preferred “like slightly” choice for homemade yoghurts
produced by the two samples. Finally, some consumers
(6.70%) evaluated homemade yoghurts by the traditional
samples as “dislike slightly”. It is thought that this situation

Food Science and Engineering Research
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can be due to the fact that L. delbrueckii subsp. bulgaricus
169M and S. thermophilus 212S used in traditional yoghurt
samples cause a faster pH decrease and the sour flavor could
not like by some consumers. Similarly, Aktas (2023) reported
that the acidity of yoghurt increased or pH decreased, the
general acceptability points of yoghurt by panellists
decreased. Moreover, in study by Barak and Mudgil (2020),
it was determined that some consumers liked sour yoghurt
less. As in the above studies, the presented research also
revealed that some consumers liked sour yoghurts less. The

Table 3.

response by consumers increases importance of isolates
with low acidification during storage (post-acidification).
Usage of isolates with low post-acidification as starters in
yoghurt production may make the products more
appreciated by consumers. In this study, Pearson correlation
test results showed that there was positive correlation
between flavor property of homemade yoghurts by using
traditional or EPS-yoghurt samples and general acceptability
scores (P < 0.01) (Table 3).

Correlation between consumer reactions towards traditional and EPS-yoghurt samples

Taste property  Textural property  Smell property

I Packagi
Parameters Genere? . ac agm.g of homemade of homemade of homemade
acceptability and labelling

yoghurts yoghurts yoghurts
General acceptability 1
Packaging and labelling 0.221
Taste property of homemade 0638 -0.024 1
yoghurts
Textural property of 0645 0770° 1
homemade yoghurts
Smell property of homemade

-0.162 0.105 0.064 1

yoghurts
Mean 4.53 4.67 4.57 4.60
Standard deviation 0.68 0.66 0.86 0.50

"p<0.05, " p<0.01
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Figure 5.

Percentage of flavor score of yoghurts produced by using
traditional and EPS-yoghurt samples by consumers

Textural properties of homemade yoghurts produced by
using traditional and EPS-yoghurt samples

Consumers evaluated textural characteristic of homemade
yoghurts produced the traditional or EPS-yoghurt samples
and percentage of the responses is present Figure 6.
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Figure 6.

Percentage of textural property score of yoghurts produced
by using traditional and EPS-yoghurt samples by consumers

Majority of consumers liked (like extremely) homemade
yoghurt by using the traditional and EPS-yoghurt. In
addition, consumers liked homemade yoghurt produced by
using EPS-yoghurt samples more (73.3%), compared that by
using traditional (66.70%). Moreover, homemade yoghurt
by traditional samples was scored as “dislike extremely” by
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6.70% of the consumers. It is known that EPS by lactic acid
bacteria can increase the consumer appreciation by
improving textural properties of products such as yoghurt
and kefir (Dertli et al. 2016; Patel and Roy 2016; Tiwari et al.
2021). Similarly, in this study, isolates that had potential
ability to produce EPS were used for EPS-yoghurt production
(Table 1). The results showed that the EPS-producing
isolates could be able to improve textural properties of
homemade yoghurts and these properties were noticed and
appreciated by consumers. Moreover, Pearson correlation
test revealed that textural property of homemade yoghurts
affected positively general acceptability score (P < 0.01)
(Table 3). Similarly, in study by Folkenberg et al. (2006),
sensory and rheological properties of yoghurt samples with
EPS-producing strains were investigated. It was determined
that EPS-producing strains improved the sensory and
rheological properties of the yoghurts. In addition,
Madhubasani et al. (2020) reported that the amount of EPS
in yoghurts produced from goat milk increases, the general
acceptability and texture properties of the product also
improve. However, in the present study, further studies
such as characterization of the potential EPS producer
isolates and their usage in fermented products, are also
necessary for food industry and human health.

Odor properties of homemade yoghurts produced by using
traditional and EPS-yoghurt samples

Consumers were asked to score odor property of
homemade yoghurt by using the traditional or EPS-yoghurt
samples as starter cultures. Percentages of odor property
points of the homemade yoghurts by the yoghurt samples is
given in Figure 7.
80%
70%
60%
50%
40%
30%
20%
10%
0%

Like
extremely

Neither like

nor dislike Dislike

slightly Dislike
extremely

Traditional yoghurt EPS-yoghurt

Figure 7.

Percentage of odor property score of yoghurts produced by
using traditional and EPS-yoghurt samples by consumers

Results showed that 73.30% of consumers liked (like
extremely) odor of homemade yoghurt produced by using
the traditional yoghurt samples. On the other hand, 46.70%

of consumers liked (like extremely) odor of homemade
yoghurt by the EPS-yoghurt samples. The rest of the
consumers evaluated the homemade yoghurt as “like
slightly”. The EPS-yoghurt samples need to improve on the
odor properties for better consumer acceptability.
Olugbuyiro and Oseh (2011) investigated physicochemical
and sensory characteristics of nine different market yoghurt.
They reported that some yoghurts had better odor property.
The results from our study are similar with the study.

Conclusion and Recommendations

Nowadays, it is known that the diversity of yoghurt bacteria
is decreasing/disappearing. Therefore, it is very important to
preserve and characterize these isolates, global heritage,
and to determine their properties in the product. In this
study, it was determined that the traditional and EPS-
yoghurt samples produced with different strains
combinations were generally liked by the consumers.
However, it is thought that the packaging and labelling of
two types of the yoghurt samples need to improve. In
addition, consumers were asked to produce homemade
yoghurt by using the traditional or EPS-yoghurt samples as
starter cultures and to evaluate some properties of the
homemade yoghurt. According to results, it was determined
that EPS-yoghurt samples need to improve their odor
characteristics. Thus, consumer appreciation towards the
traditional and EPS-yoghurt samples can be increased. As a
result, it was understood that these fermented products can
be used as starter cultures in both industrial and homemade
production. It is thought that these products will be
beneficial for the country's economy and protection of
bacterial diversity, which is a world heritage. Moreover, it is
thought that yoghurt combinations can be studied on
different properties in future studies, such as larger-scale
consumer analysis, effects on health by animal experiment,
etc.
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Investigation of The Effect of Using Whole Wheat
Flour and Different Additives in Bread Kadayif on
Acrylamide and Hydroxymethyl Furfural (HMF)

Ekmek Kadayifinda Tam Bugday Unu ve Farkl Katki Madde
Kullaniminin Akrilamid ve Hidroksimetil Furfural (HMF)

Uzerine Etkisinin Arastiriimasi

ABSTRACT

In this study; In this study, it has been experimentally investigated to add nutritional and
functional properties to bread kadayif, which is a local product, with the addition of whole
flour, and to reduce the content of acrylamide and HMF, which may occur as a result of some
reactions, with the application of heat treatment in bread kadayif. For this purpose, 3
different additives (L-cysteine, citric acid, NaHCOs) and 2 different ratios (0 and 30%) whole
flour were added to the bread kadayif formulation at 3 different rates (0, 1.5% and 3%). At
the end of production, the samples were subjected to acrylamide and HMF analyzes as well
as viscosity, pH, aw, moisture, color and sensory analyzes. 3 additives (L-cysteine, citric acid,
NaHCOs) added to the bread kadayif dough caused an increase in acrylamide level in the
samples without whole flour compared to the control. In the samples using whole flour, 3
additives added to the formulation provided a decrease in acrylamide levels compared to
the control. In HMF content, L-cysteine and NaHCOs decreased the amount of HMF in
samples without and with whole flour added to the formulation compared to the control,
while citric acid caused an increase in HMF content compared to the control. When we
evaluated the sensory analysis results, increasing the level of whole flour caused a decrease
in outer appearance, interior color, taste and smell values. The most appreciated outer
appearance, interior color, taste, odor, aroma, texture, mouthfeel and general acceptability
values were observed in the citric acid additive.

Keywords: Acrylamide, HMF, Cysteine, NaHCO3, Citric acid, Whole Flour

(04

Bu calismada; yoresel bir Grin olan ekmek kadayifina, tam un katkisiyla besinsel ve
fonksiyonel 6zellik kazandirmak ve ekmek kadayifinda isil islem uygulanmasi ile birlikte
bazi reaksiyonlar sonucu olusabilen akrilamid ve HMF icerigini azaltmak deneysel olarak
arastiriimistir. Bu amacla ekmek kadayifi formulasyonuna 3 farkli oranda (%0, %1,5 ve %3)
3 farkl katki maddesi (L-sistein, sitrik asit, NaHCOs) ve 2 farkli oranda (%0 ve %30) tam un
ilave edilmistir. Uretim sonunda érnekler akrilamid ve HMF analizleri yani sira viskozite,
pH, aw, nem, renk ve duyusal analizlere tabi tutulmustur. Ekmek kadayifi hamuruna
eklenen 3 katki maddesi (L-sistein, sitrik asit, NaHCOs) tam un kullaniimayan orneklerde
kontrole kiyasla akrilamid seviyesinde artisa sebep olmustur. Tam un kullanilan
orneklerde formulasyona eklenen 3 katki maddesi de kontrole kiyasla akrilamid
seviyelerinde azalma saglamistir. HMF miktarinda ise formulasyona tam un eklenmeyen
ve eklenen 6rneklerde L-sistein ve NaHCOs3 kontrole kiyasla azalma saglamistir, sitrik asit
ise kontrole kiyasla HMF miktarinda artisa neden olmustur. Duyusal analiz sonuglarini
degerlendirdigimizde tam un seviyesinin artmasi dis gorlnUs, i¢ renk, tat ve koku
degerlerinde azalmaya neden olmustur. En ¢cok begenilen; dis goriinUs, ic renk, tat, koku,
aroma, tekstlr, agizda biraktigl his ve genel kabul edilebilirlik degerleri sitrik asit
katkigortlmastir.

Anahtar Kelimeler: Akrilamid, HMF, Sistein, NaHCOs, Sitrik Asit, Tam Un
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Introduction

Bakery products are widely consumed in our country.
Kadayif, which is among the bakery products that are
consumed fondly in Turkish cuisine, is a traditional product
and has a wide use (Anonymous 2012). Known as "stone
kadayif" or "flat kadayif" in different regions of our country,
in Erzurum, known as bread kadayif and prepared in the
traditional way, the bread kadayif is mixed with flour and
water in certain proportions, then turned into a dough and
after resting for a while, it is cooked on cast iron hair. It is a
food product obtained by frying (Pekak 2006; Boz 2013).

During foods processing, some reactions occur and some
compounds are formed as a result of these reactions.
Examples of these reactions are Maillard reaction,
caramelization, protein denaturation, lipid oxidation, and
many compounds can be formed as a result of these
reactions (Gékmen 2010). While some of the compounds
formed provide the desired taste, appearance and aroma,
some are not desired because they threaten human health
(Golikel and Tokgbz 2005).

The flour used in kadayif production has different properties
compared to other special purpose flours (Savlak ve Kése
2013). Kadayif producers stated that the damaged starch
content, water lifting capacity, ash and protein content of
kadayif flour should be low. At the same time, the particle
size of the flour should be low (Savlak 2011). The wheat
used for kadayif flour is in the biscuit wheat class and is soft
wheat with low protein content and quality. (Savlak ve Kose
2013).

The nutritional content of wheat flour varies according to
the purification of the wheat. Wheat grain contains
approximately 8% husk, 3% germ, 6-7% aleurone, and 82%
wet endosperm layers (Elgiin ve Ertugay 1995). The aim of
flour milling is to achieve maximum endosperm separation
and to prevent the mixing of bran and germ into flour.
Because in the milling process, depending on the amount of
extraction, as these parts are mixed with flour, the storage
stability and cooking quality of the final product are
affected. Therefore, these bran fractions, which constitute
approximately 18% of the grain, are separated in milling
processes (Sanler 2012; Demir 2015). Whole wheat flour is
obtained by grinding the wheat grain as a whole without
separating the germ and bran parts. Whole wheat flour
contains more fiber, dietary fiber, B-complex vitamins,
minerals, essential amino acids and antioxidants
(glutathione, phytic acid and tocopherol) than white flour. It
is also a suitable source of energy due to its protein content
with a good nitrogen balance and high starch content
(Demir 2015; Kalkan ve Ozarik 2017; Demir 2018).

Maillard reactions have positive and negative effects on food
quality. In many scientific studies, the formation of Maillard
reaction products (MRU), which reduces nutritional value and
is toxic, has been frequently expressed (Yildiz et al. 2010).

Acrylamide is an intermediate product that is formed as a
result of the Maillard reactions of the asparagine amino acid
and the carbonyl group of reducing sugars in foods that are
generally heat treated (Kavusan 2019). The increase in
acrylamide formation is directly proportional to the
temperature and it is generally accepted that it occurs in heat
treatments applied above 120 °C (EFSA 2015; Dybing at al.
2005). 5-(hydroxymethyl)-2-furaldehyde (HMF) is formed as a
furanic compound as a result of Mailllard reactions or by
direct dehydration of sugars in acidic medium (Kivang 2013).
Different amounts of HMF may occur in the content of foods,
depending on their production and preservation methods.
HMPF is not found in fresh and raw foods. Although it is mostly
formed by heat treatment of carbohydrate-rich foods, its
amount increases with storage. In this case, the control of
heat treatment and storage time are important parameters
(Kivang 2013; Uzunlu and Herken 2016; Aljahdali et al. 2017).

In this study, in order to reduce the acrylamide and HMF
content in bread kadayif; 1) to increase the nutritional and
functional properties of kadayif with the use of whole flour,
2) to provide a competitive environment with the amino acids
in the whole flour and to encourage competitive reactions
with the addition of L-cysteine amino acid, 3) to reduce the
pH of the medium with the addition of citric acid, to block the
combination of asparagine and carbonyl compounds, and 4)
methods such as providing an alkaline environment using
agents such as sodium bicarbonate have been used. 5) As a
result, it was aimed to reduce the formation of acrylamide
and HMF in bread kadayif.

Material and Methods

For the production of bread kadayif, bread kadayif flour,
whole flour, oil and hazelnut were procured from Erzurum
market. The syrup used was prepared by mixing water and
granulated sugar in a ratio of 2:1 and squeezing half a lemon
after boiling to prevent crystallization. 3 types of additives (L-
cysteine, citric acid, NaHCOs) and whole flour (2 levels) were
used. Bread kadayifs were produced in AKDAG Yufka and
Kadayif Factory. In the preparation of bread kadayifs, water,
flour, salt, carbonate (content: sodium bicarbonate), baking
powder (content: corn starch, sodium hydrogen carbonate,
disodium diphosphate); 3 different additives such as L-
cysteine, citric acid, NaHCOsin %0, %1.5, %3 levels and whole
flour in 2 different levels (% 0 ve %30) were used. In the
production, the temperature of the water (53 °C) was
adjusted first, flour was added and a homogeneous mixture
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was achieved, then other additives were added. Then, it was
poured onto the pan and fired at 180 °C for 2 minutes on one
side. Produced bread kadayifs were fried at 190 °C for 2
minutes in the Grain Products Application Laboratories of
Atatilrk University Faculty of Agriculture, Department of Food
Engineering. Then they were taken into cold sherbet which
was prepared beforehand. Sherbet was not used in the
samples used in the analysis.

Analysis of Bread Kadayif
a. Acrylamide analysis

Acrylamide analysis, was analaysed besed on Robarge et al.
(2003) method.

Preparation of standard solution: Calibration solutions were
prepared from chromatographically pure acrylamide
standard at 10, 50, 100, 200, 300, 400 and 500 ppb and then
the samples were subjected to the treatment and the
calibration curve was obtained.

Extraction: In the extraction step, 1 gram of sample was
weighed into a 50 mL erlenmeyer as very small particles. 10
mL of demineralized water was added and mixed in a
magnetic stirrer for 20 min and then centrifuged at 5500
rom for 10 min, after centrifugation, the supernatant was
passed through a nylon filter (0.45 um). 200-300 pL of 0.1N
KBrOs; was added to 3 mL of the filtrate, gently mixed by
hand and kept in an ice bath for at least 1 hour. After
waiting, the tubes were removed from the ice bath, a drop
of 1IN Na,S20s (sodium thiosulfate) was added and gently
mixed. Then 2 mL of ethyl acetate was added for extraction.
Gently mixed and centrifuged at 5500 rpm for 10 minutes
and the supernatant was transferred to vials for analysis.

GC-MS analysis: Prepared standard solutions and sample
extracts were analyzed on a GC-MS instrument using
selective ion imaging mode with positive electron impact
(SIM), DB-225 (30 m x 0.25 mm x 0.25 pm) as GC-MS arm
and helium as mobile phase. The oven temperature was set
to increase by 30 degrees per minute from 40 degrees to
200 degrees and splitless mode was used in the analysis.

b. HMF analysis

HMF analysis was performed by HPLC (high performance
liquid chromatography) according to the Rada-Mendoza
(2002) method.

Extraction: For this step, 2 grams of sample was transferred
toa 50 mL erlenmeyer. Then 4 ml each of Carrez-l and Carrez-
Il solutions were added and the volume was completed to 50
mL with deionized water. After stirring the contents of the
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Erlenmayer, the supernatant was allowed to stand for 30 min
and passed through a 0.45 um filter and then transferred to
vials for HPLC. HMF analysis was performed on Agillent 1100
system. UV-VIS detector and Inertsil ODS-3 (250x4.6 mm ID)
column (HICHROM, Reading Berkshire, England) were used in
the system. The mobile phase was 10:90 (v/v) methanol-
water at room temperature and the flow rate was set to 1
mL/min. HMF concentration was determined using a
calibration curve (55690-5-HMF, Fluca Chemika) and
measurements were made at 280 nm.

c. pH determination

pH determination was made by Torley et al. (2008) Method.

d. Measuring color intensity

The measurement of color density in our samples was made
with Konica Minolta CR-400 Colorimetry device in three
parallels, the results were CIELAB; It was calculated according
to the formula of Commission Internationale de I'Eclairage
(Kotancilar 2015).

e. Water activity analysis

A water activity device (Novasina, TH-500 aw Sprint) was used
to determine the water activities of the bread kadayif
samples.

f. Dry matter analysis

For acrylamide and HMF analyzes, 8-10 g of each sample,
which was homogenized by taking it from the surface, will be
takenin 4 parallels and dried in a drying cabinet at 110 °C until
it reaches a constant weight (Kotancilar 2015).

g. Viscosity measurement

Viscosity values of kadayif pastes were measured with
Brookfield DV Il Pro+Viscometer (Brookfield DV I, Brookfield
Engineering Laboratory Inc., Stoughon, USA) brand
viscometer at 20 rpm in 2 repetitions.

h. Sensory analysis

Sensory analyzes of the bread kadayif samples were carried
out in the Grain Processing Laboratory of the Department of
Food Engineering, Faculty of Agriculture, Atatlrk University.
Kadayifs were fried and served to 8 panelists by adding
sherbet on top. A 9-point Hedonic Type scale (1=very poor,
9=very good) was used for evaluation (Kramer and Twigg
1980)
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i. Statistical analysis

For trial bread kadayif; 2 different flours (normal flour,
whole flour), 3 different additives (citric acid, L-cysteine,
sodium bicarbonate), 3 different levels (0, 1.5%, 3%) were
used. It was carried out with 2x3x3 factorial arrangement
according to a completely random design plan with 2
replications. The raw values from the experiment were
analyzed in the SPSS program (SPSS 1999) and the averages
of the main sources of variation were compared with the
Duncan Multiple Comparison Test (Yildiz and Bircan 2003).

Results and Discussion

a. Water Activity, pH, Acrylamide and HMF Values of Bread
Kadayifs

The variation analysis results of different whole flour level,
additive and additive level water activity, pH, acrylamide and
HMPF values of bread kadayif samples are given in Table 1. Full
flour level; water activity, pH and acrylamide were very
important (p<0.01). Additive; It had a very significant (p<0.01)

Table 1.

effect on water activity and pH and a significant (p<0.05)
effect on HMF. Additive level had a significant (p<0.05) effect
on water activity and pH value.

Based on the averages in Table 2, it was observed that the
highest water activity value was observed at 30% whole flour
level. The highest pH value was found at 30% full flour level.
Table 2 shows that the highest acrylamide value was observed
at the 30% level. As seen in the table, addition of whole flour
to bread kadayifs caused an increase in acrylamide value. In a
study investigating the effect of flour type on Maillard
reaction and acrylamide formation, a crisp bread model
system consisting of flour, water and yeast was used. Whole
wheat, wheat and rye flours were used as flour types. The
breads were baked at different temperatures and times.
When rye flour was used, acrylamide and HMF levels were the
highest at all temperatures applied, while HMF was less when
whole wheat flour was used. However, it was observed that
acrylamide levels were higher in whole wheat than in wheat
flour (Capuano et al. 2009). According to the table, the

Variation analysis results of water activity, pH, acrylamide and HMF values of bread kadayif fried at different whole flour level,

additive and additive levels

_— Water Activity (%) pH Acrylamide (ug/kg) HMF (mg/kg)
Variation Source OF MS = MS = MS r MS =
Whole flour (A) 1 0,41 63,74** 21,75 1116,81** 69426,98 22,86** 0,39 1,46

Additive (B) 2 0,18 28,68** 6,96 357,65%* 509,25 0,17 1,30 4,89%
Additive level (C) 2 0,02 3,57* 0,12 6,03* 3372,71 1,11 0,31 1,15
AXB 2 0,02 3,51 0,26 13,09** 9277,74 3,06 0,85 3,18
AXC 2 0,05 7,01%* 0,09 4,69%* 38604,41 12,71%* 0,53 1,98
BXC 4 0,08 13,11%* 3,38 173,38** 186,86 0,06 0,93 3,48%
AXBXC 4 0,01 1,98 0,08 3,91* 2689,06 0,89 0,40 1,49
Error 18 0,006 0,019 3036,65 0,27
** Significant at the P<0.01 level.
Table 2.

Duncan multiple comparison test results of water activity, pH, acrylamide and HMF values of different whole flour levels of bread

kadayif samples

Water Activity (%) pH Acrylamide (ug/kg) HMF (mg/kg)
Whole Fl Level (%
ole Flour Level (%) N Mean St. Error Mean St. Error Mean St. Error Mean St. Error
0 18 0,32° +0,20 7,38° +0,85 74,36° +52,55 0,74° +0,96
30 18 0,53° 10,15 8,942 +0,98 162,192 +83,76 0,532 10,17

* Means with the same letter are not statistically different from each other (p<0,05)
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Table 3.

Duncan multiple comparison test results of the averages of water activity, pH, acrylamide and HMF values of bread kadayif

samples for different additives

Additive Water Activity (%) pH Acrylamide (ug/kg) HMF (mg/kg)
N Mean St. Error Mean St. Error Mean St. Error Mean St. Error
L-cysteine 12 0,46° +0,20 8,58? +0,32 115,832 +87,17 0,42° +0,22
Citric Acid 12 0,53° 10,18 7,28° £1,22 113,347 +85,07 1,01° +1,09
NaHCOs 12 0,29° 10,16 8,637 +1,09 125,667 82,53 0,47° 1,17

* Means with the same letter are not statistically different from each

highest HMF value was observed at 0% whole flour level and a
decrease in HMF value was achieved in kadayifs where whole
flour was added.

Duncan's multiple comparison test results of the averages of
water activity, pH, acrylamide and HMF values of bread kadayif
samples for different additives are given in Table 3.

When evaluated according to the additives on the averages in
Table 3, the highest acrylamide value was observed in NaHCOs3
additive and the lowest acrylamide value was observed in citric
acid additive. In addition, there was no statistical difference
between the additives used and they were in the same group.
Again, when we examined the table, it was seen that the
highest HMF value was in citric acid additive and the lowest
HMF value was in L-cysteine

Table 4.

other (p<0,05)

additive. In addition, there was no statistical difference in
NaHCOs; and L-cysteine additives. In this study, L-cysteine
and NaHCO; decreased the amount of HMF compared to the
control, while citric acid increased the amount of HMF
compared to the control in samples without and with whole
flour added to the formulation. In a study, it was determined
that HMF value increased in environments where the
temperature was high and pH was 5. (Borrelli et al. 2002).
HMF formation occurs especially above 50°C and at normal
humidity values and pH 4-7 (Batu vd. 2014).

The interaction of the whole flour level x additive, which has
an effect on the acrylamide value, is shown in Figure 1.
When the figure is examined, the highest acrylamide value
was seen in L-cysteine + 30% whole flour level, the lowest
acrylamide value was observed in L-cysteine + 0% whole
flour level. The interaction of whole flour level x additive,

Variance analysis results of moisture values of different whole flour level, additive and additive level of bread kadayif samples

Moisture values (%)

Variation Source

DF MS F

Whole flour (A) 1 374,94 528,37**
Additive (B) 2 19,63 24,85**
Additive level (C) 2 2,49 3,50
AXB 2 0,16 0,22
AXC 2 18,60 26,21**
BXC 4 8,98 12,65**
AXBXC 4 1,51 2,13
Error 18 0,71

** Significant at the P<0.01 level.
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Table 5.

Variance analysis results of L*, a* and b* color values of different whole flour level, additive and additive level of unfried bread
kadayif samples

Variation Source L* a* b*
DF MO F MO F MO F
Whole flour (A) 1 48,91 5,52* 0,39 0,19 118,45 26,90**
Additive (B) 2 1095,71 123,57** 169,59 80,11** 20,69 4,70%*
Additive level (C) 2 271,46 30,61** 71,74 33,89** 55,16 12,53**
AXB 2 12,83 1,45 4,95 2,34 0,26 0,06
AXC 2 23,22 2,62 5,12 2,42 2,19 0,50
BXC 4 302,19 34,08** 46,91 22,16** 10,89 2,47
AXBXC 4 10,71 1,21 2,93 1,38 7,79 1,77
Error 18 8,87 2,12 4,40
** Significant at the P<0.01 level.

Table 6.

Variance analysis results of L*, a* and b* color values of different whole flour level, additive and additive level of fried bread
kadayif samples

) ) L* a* b*
Variation Source D MO = MO = MO F
Whole flour (A) 1 127,46 36,09** 1,85 1,17 160,32 107,86**
Additive (B) 2 347,00 98,25** 0,18 0,12 490,28 329,85**
Additive level (C) 2 127,68 36,15** 36,86 23,30** 154,24 103,77**
AXB 2 22,79 6,45** 2,78 1,76 10,97 7,38**
AXC 2 2,40 0,68 6,90 4,36* 4,84 3,25
BXC 4 111,09 31,45%* 2,01 1,27 130,48 87,78**
AXBXC 4 10,36 2,93 0,76 0,48 9,22 6,21**
Error 18 3,53 1,58 1,49

** Significant at the P<0.01 level.
b. Moisture Values of Different Whole Flour Levels, Additives

200 and Additives Levels of Bread Kadayif Samples
180
_ 160 The variance analysis results of the moisture values of the
% 140 different whole flour level, additive and additive level of the
= 120 . . .
£ 100 o e Whole flour %0 bread ka‘d‘aylf samples. are given in Table 4. Whole flour. level
E 23 s Whole flour %30 and add|t|ve§ had a '5|gn|f|canvt (p<0.01) effect on moisture
£ 0 / value. The interaction of different whole flour level x
< 5 additives that affect the moisture value of bread kadayif is
0 shown in figure 3. When the figure was examined, it was
L-cysteine Citric acid NaHCO3 b d th h ist | . I additi . d
Whole flour* Additive observed that the moisture value in all additives increase
as the whole flour level increased.
Figure 1.

The effect of different whole flour level x additive interaction
on acrylamide value of bread kadayif

which has an effect on the HMF value, is shown in Figure 2.
When the figure is examined, the highest HMF value was seen
in citric acid + 0% whole flour level, the lowest HMF value was
seen in L-cysteine + 0% whole flour level application.
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Figure 2.

The effect of different whole flour level x additive interaction
on the HMF value of bread kadayif

Table 7.

The variance analysis results of the viscosity values of bread
kadayif doughs of different whole flour levels, additives and
additive levels

Viscosity (cP)

Variation Source

FD MS F
1 550,68 49,18**
Whole flour (A) 2 173485,80 15492,11**
Additive (B) 2 14048,80 1254,54%**
Additive level (C) 2 790,41 70,58**
AXB 2 696,31 62,18**
AXC 4 50442,72 4504,49**
BXC 4 199,06 17,78**
AXBXC 18 11,20

** Significant at the P<0.01 level

which has an effect on the HMF value, is shown in Figure 2.
When the figure is examined, the highest HMF value was seen
in citric acid + 0% whole flour level, the lowest HMF value was
seen in L-cysteine + 0% whole flour level application.

14
12 —
10
£ s
b —+— Whole flour %0
5 6
Ea /\ Whole flour %30
s 4 s
2
0
L-sistein Citric acid NaHCO3
‘Whole flourx Additive
Figure 3.

The effect of different whole flour level x additive interaction
on moisture value of bread kadayif
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b. Moisture Values of Different Whole Flour Levels, Additives
and Additives Levels of Bread Kadayif Samples

The variance analysis results of the moisture values of the
different whole flour level, additive and additive level of the
bread kadayif samples are given in Table 4. Whole flour level
and additives had a significant (p<0.01) effect on moisture
value. The interaction of different whole flour level x
additives that affect the moisture value of bread kadayif is
shown in figure 3. When the figure was examined, it was
observed that the moisture value in all additives increased
as the whole flour level increased.

c. L* a*and b* Color Values of Different Whole Flour Levels,
Additives and Additives Levels of Unfried Bread Kadayif
Samples

The variance analysis results of different whole flour levels,
additives and additive levels of bread kadayif before frying
are given in Table 5. Full flour level; It had a significant
(p<0.01) effect on the b* value and significantly (p<0.05) on
the L* value. Additive; It had a very significant (p<0.01)
effect on L* and a* values, and a significant (p<0.05) effect
on b* values. The additive level was very important (p<0.01)
in all color values.

d. L* a* and b* Color Values of Different Whole Flour Levels,
Additives and Additive Levels of Toasted Bread Kadayif
Samples

The variance analysis results of different whole flour levels,
additives and additive levels of bread kadayif samples after
the frying process are given in Table 6. Whole flour level and
additive were very effective (p<0.01) on L* and b* color
values. The additive level had a significant (p<0.01) effect on
L*, a* and b* color values.

e. Viscosity Values of Different Whole Flour Levels, Additives
and Additives Levels of Bread Kadayif Doughs

The variance analysis results of the viscosity values of
different whole flour levels, additives and additive levels of
bread kadayif dough are given in Table 7. According to the
table, the full flour level, additive and additive level
applications had a very significant (p<0.01) effect on the
viscosity value.

f. Sensory Analysis Values of Bread Kadayifs

The variation analysis results of the outer appearance, inner
color, taste and odor values of bread kadayif prepared and
fried with different whole flour levels, additives and additive
levels are given in Table 8. Full flour level, additive and
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additive level applications; It has a significant effect on
external appearance, internal color, taste and odor values.

The variance analysis results of the aroma, texture, mouthfeel
and general acceptability values of bread kadayif prepared
and fried with different whole flour levels, additives and
additive levels are given in Table 9. According to the table, the
application of full flour level had a very significant (p<0.01)
effect on the aroma, mouthfeel and general acceptability
values. Additive and additive level applications had a very
significant (p<0.01) effect on aroma, texture, mouthfeel and
general acceptability values.

Duncan multiple comparison test results of the averages of
outer appearance, internal color, taste and odor values of
different whole flour levels of bread kadayif samples are given
in Table 10.

Table 8.

As seen in Table 10, when the evaluation was made
according to the whole flour level based on the averages,
the addition of whole flour to the bread kadayif samples
caused a decrease in the external appearance, internal
color, taste and odor values, that is, it was less liked by the
panelists.

Duncan multiple comparison test results of the averages of
outer appearance, internal color, taste and odor values of
bread kadayif samples for different additives are given in
Table 11.

In Table 11, when the evaluation is made according to the
additives on the averages, it is determined that citric acid
additive is the most liked appearance by the panelists. The
least liked appearance was found in  NaHCOs
supplementation. The surface color of the bread kadayifs

Variation analysis results of outer appearance, inner color, taste and odor values of bread kadayifs fried at different whole flour

levels, additives and additive levels

Variation Source Outer Appearance Color Taste Odor
FD MS F MS F MS F MS F
Whole flour (A) 1 1,42 7,66* 3,19 18,82%** 2,29 14,18** 1,54 9,06**
Additive (B) 2 2,63 14,21%** 2,37 14,01%* 1,54 9,54%** 1,88 11,05**
Additive level (C) 2 6,96 37,65%* 11,08 65,43** 14,73 91,19** 13,72 80,86**
AXB 2 0,78 4,24%* 0,20 1,20 0,10 0,62 0,17 0,99
AXC 2 1,27 6,88%* 2,33 13,74%** 0,63 3,88* 0,59 3,46
BXC 4 0,87 4,71%* 0,65 3,87* 0,61 3,80* 0,70 4,12%*
AXBXC 4 0,65 3,54* 0,94 5,52%* 0,48 2,94* 0,78 4,62*
HATA 18 0,19 0,17 0,16 0,17
** Significant at the P<0.01 level.
Table 9.

Variation analysis results of aroma, texture, mouthfeel and general acceptability values of bread kadayif toasted at different

whole flour levels, additives and additive levels

Variation Source Aroma Texture Mouthfeel GA
SD KO F KO F KO F KO F
Whole flour (A) 1 2,05 14,77** 0,18 1,35 4,92 19,57** 2,65 13,12**
Additive (B) 2 2,98 21,39%* 2,54 18,73** 2,21 8,81** 2,19 10,81**
Additive level (C) 2 13,38 96,22** 9,17 67,73** 17,74 70,53** 12,87 63,56**
AXB 2 0,15 1,05 0,19 1,41 0,53 2,12 0,58 2,85
AXC 2 1,74 12,48** 0,60 4,43* 2,16 8,60** 0,75 3,70%*
BXC 4 1,10 7,88** 0,72 5,29** 0,70 2,79 0,68 3,38%
AXBXC 4 0,90 6,49** 0,80 5,91** 1,26 5,01%* 1,05 5,18**
HATA 18 0,14 0,14 0,25 0,20

** Significant at the P<0.01 level.
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Table 10.

Duncan multiple comparison test results of the averages of outer appearance, interior color, taste and odor values of different
whole flour levels of bread kadayif samples

Outer Appearance Interior Color Taste Odor
Whole Flour Level (%) N Mean St. Error Mean St. Error Mean St. Error Mean St. Error
0 18 5,852 +1,07 5,972 +1,33 5,35° +1,24 5,332 +1,18
30 18 5,45° 10,88 5,38° 10,82 4,85P +0,95 4,92° +1,03
* Means with the same letter are not statistically different from each other (p<0,05)

Table 11.

Duncan multiple comparison test results of the averages of outer appearance, interior color, taste and odor values of bread
kadayif samples for different additives

Additive Outer Appearance Interior Color Taste Odor
N Mean St. Error Mean St. Error Mean St. Error Mean St. Error
L-cysteine 12 5,64° 10,95 5,68° 0,98 5,08° +1,07 5,01° +1,15
Citric Acid 12 6,128 10,77 6,12° +1,02 5,472 1,00 5,562 10,90
NaHCO3 12 5,18° +1,07 5,23¢ 11,27 4,75P +1,24 4,80° +1,21
* Means with the same letter are not statistically different from each other (p<0,05)
Table 12.

Duncan multiple comparison test results of the averages of aroma, texture, mouthfeel and general acceptability values of
different whole flour levels of bread kadayif samples

Whole Flour Level (%) Aroma Tekstdr Mouthfeel GA
N Mean St. Error Mean St. Error Mean St. Error Mean St. Error
0 18 5,38? +1,28 5,552 10,93 5,582 +1,63 5,442 11,34
30 18 4,90° +1,06 5,69? 11,06 4,840 +0,86 4,90° +0,87

* Means with the same letter are not statistically different from each other (p<0,05)

Table 13.

Duncan multiple comparison test results of the averages of aroma, texture, mouthfeel and general acceptability values of bread
kadayif samples for different additives

Additive Aroma Tekstur Mouthfeel GA
N Mean St. Error Mean St. Error Mean St. Error Mean St. Error
L-cysteine 12 4,96° +1,13 5,38° +0,97 5,08° +1,31 5,07° +1,08
Citric Acid 12 5,702 1,07 6,152 +0,80 5,69° +1,18 5,632 +1,00
NaHCO3 12 4,76° 11,23 5,330 +1,02 4,86P +1,48 4,79° 1,27
* Means with the same letter are not statistically different from each other (p<0,05)
with NaHCO3 additive was observed to darken too much, most liked taste value was in citric acid additive and the least
so they received the least appreciation by the panelistsin liked taste value was in NaHCO3 additive. In addition, there
his study, Cheraggi (2019) added acetic acid, CaCl2, was no statistical difference in L-cysteine and NaHCO3
glycine, NaCl, NaHCO3 and sucrose to tray kadayifs and additives. The most liked odor value by the panelists was citric
subjected them to sensory evaluation. In this study, the acid additive and the least liked odor value was NaHCO3
least favorable appearance value was found in NaHCO3 additive. In addition, there was no statistical difference in L-
supplementation. cysteine and NaHCO3 additives.

According to Table 12, when the averages are taken as basis
and evaluated according to the whole flour level, the aroma,
mouthfeel and general acceptability values most liked by the
panelists were determined at 0% whole flour level. The
texture value most appreciated by the panelist was found to

As seen in Table 11, when evaluated according to the
additives on the averages, the most liked internal color
value was found in citric acid additive and the least liked
internal color value was found in NaHCO3 additive. The
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be at the level of 30% full flour.

Duncan's multiple comparison test results of the averages
of aroma, texture, mouthfeel and general acceptability
values of bread kadayif samples for different additives are
given in Table 13.

As seen in Table 13, when evaluated according to the
additives on the averages, the aroma, texture, mouthfeel
and general acceptability values most liked by the
panelists were observed in citric acid additive. The least
favorable aroma, texture, mouthfeel and overall
acceptability values were determined for NaHCOs;
additive. In addition, there was no statistical difference in
L-cysteine and NaHCOs additives.

Conclusion

In the study, when evaluated according to the additives
used, the highest acrylamide value was observed in the
NaHCOs; additive, and the lowest acrylamide value was
observed in the citric acid additive. While citric acid
contribution gave the highest HMF value, L-cysteine
contribution gave the lowest HMF value. The highest pH
value was observed in the NaHCOs; additive, and the
lowest pH value was observed in the citric acid additive.
The highest water activity value was observed in the citric
acid additive, and the lowest water activity value was
observed in the NaHCOs additive. With the increase of
whole flour level, an increase in acrylamide, pH and water
activity values, while a decrease in HMF value was
observed.

Peer-review: Externally peer-reviewed.

Author Contributions: Idea — H.G.K; Data Collection and/or
Processing — P.C; Analysis and/or Comment — K.T; Literature Review
—P.C; Posted by — P.C; Critical Review — H.G.K.

Conflict of Interest: The authors have no conflicts of interest to
declare.

Financial Disclosure: This study was supported by Atatlrk University
Scientific Research Projects Coordination Unit with the project code
“FYL-2020-8479".

Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilar: Fikir-H.G.K; Veri Toplanmasi ve/veya Islemesi P.C;
Analiz ve/ veya Yorum-K.T; Literattr Taramasi-P.C; Yaziyi Yazan-P.C;
Elestirel inceleme-H.G K.

Cikar Catismasi: Yazarlar, ¢ikar ¢catismasi olmadigini beyan etmistir.

Finansal Destek: Bu calisma Atattrk Universitesi Bilimsel Arastirma
Projeleri Koordinasyon Birimi tarafindan "FYL-2020-8479" proje
kodu ile desteklenmistir.

References
Aljahdali, N. and Carbonero, F. (2019). Impact of Maillard
reaction products on nutrition and health: Current
knowledge and need to understand their fate in the
human digestive system. Critical reviews in food
science and nutrition, 59(3), 474-487.

https://doi.org/10.1080/10408398.2017.1378865

Anonim. (2012). MEGEP. Kadayif cesitleri, T.C. Milli Egitim
Bakanhgl, Ankara.

Boz, H. ve Gergekaslan, E. (2013). Kizartilmis Ekmek
Kadayifinin Dokusal Ozellikleri. 8. Gida Miihendisligi
Kongresi, seri no: 30, 60s, Ankara.

Capuano, E., Ferrigno, A., Acampa, ., Serpen, A., Acar, O. C.,
Gokmen, V., & Fogliano, V. (2009). Effect of flour type
on Maillard reaction and acrylamide formation during
toasting of bread crisp model systems and mitigation
strategies. Food Research International, 42(9), 1295-
1302. https://doi.org/10.1016/j.foodres.2009.03.018

Demir, M. K. (2015). Biskivi Uretiminde tam bugday unu ve
pacallarinin kullanimi. Tarim Bilimleri Dergisi, 21(1),
100-107.

Demir, M. K. (2018). Geleneksel tarhana Uretiminde tam
bugday unu kullanimi. Akademik Gida, 16(2), 148-
155. https://doi.org/10.24323/akademik-
gida.449606

Dybing, E., Farmer, P. B., Andersen, M., Fennell, T. R., Lalljie,
S. P. D, Midller, D. J. G., Olin, S., Petersen, B. J.,
Schlatter, J., Scholz, G., Scimeca, J. A., Slimani, N.,
Torngvist, M., Tuijtelaars, S. and Verger, P. (2005).
Human exposure and internal dose assessments of
acrylamide in  food.Food and  Chemical
Toxicology, 43(3), 365-410.
https://doi.org/10.1016/j.fct.2004.11.004

EFSA Panel on Contaminants in the Food Chain (CONTAM).
(2015). Scientific opinion on acrylamide in food. EFSA
Journal, 13(6), 4104.

Elgiin, A. ve Ertugay, Z. (1995). Tahil isleme Teknolojisi,
Atatlrk Universitesi Ziraat FakUltesi Yayinlari, No:718,
Erzurum.

Gokmen, V. (2010). Termal proses ve gida guvenligi.
Hacettepe Universitesi Gida Arastirma Merkezi, Gida
Guvenligi Dernegi, Ankara.

Golukcld, M., & Tokgdz, H. (2005). Gidalarda akrilamid
olusum mekanizmasi ve insan sagligl Gzerine etkileri.
Bati Akdeniz Tarimsal Arastirma Enstitisi Dergisi,
22(1), 41-48.

Kalkan, I. ve Ozarik, B. (2017). Tam bugday ekmegi ve saglk
Gzerine etkisi. Aydin Gastronomy, 1(1), 37-46.
Kavusan, H. S. and Serdaroglu, M. (2019). As a thermal
process contaminant acrylamide:  Formation
mechanisms and strategies of reducing acrylamide
content in meat products. Turkish Journal of
Agriculture-Food Science and Technology, 7(2), 173-
185. https://doi.org/10.24925/turjaf.v7i2.173-

185.1944

Kivang, S. O. (2013). Stine-Kimil (Eurygaster spp. ve/veya

Aelia spp.) Zarari Gormus Unlarin Kek, Bisklvi ve

Food Science and Engineering Research


https://doi.org/10.1016/j.foodres.2009.03.018
https://doi.org/10.1016/j.fct.2004.11.004
https://doi.org/10.24925/turjaf.v7i2.173-185.1944
https://doi.org/10.24925/turjaf.v7i2.173-185.1944

78

Ekmeklerde Akrilamid ve Hidroksimetilfurfural (HMF)
Olusumuna Etkisi. [YUksek Lisans Tezi, Hacettepe
Universitesi Fen Bilimleri Enstitiisii Gida Miihendisligi
Ana Bilim Dali]. Ankara.

Kotancilar, H.G. (2015). Laboratuvar Teknikleri ve
Enstrimental Analiz Uygulama Kilavuzu-I. Atatirk
Universitesi, Ziraat Fakilltesi Ders Yayinlari NO: 245.
(Duzeltilmis 2. Baski)

Kramer, A. and Twigg, B.A. (1980). Quality control for the
food industry. Vol. 2-Applications.

Pekak, R. (2006). Bir Ticari Degirmende Kadayiflik Un
Uretiminin  Optimizasyonu Uzerine Bir Calisma.
[Yiksek Lisans Tezi, Selcuk Universitesi Fen Bilimleri
Enstitist Gida Mihendisligi Anabilim Dali]. Konya.

Rada-Mendoza, M., Olano, A. and Villamiel, M. (2002).
Determination of  hydroxymethylfurfural in
commercial jams and infruit-based infant foods. Food
Chemistry, 79, 513-516.
https://doi.org/10.1016/50308-8146(02)00217-0

Robarge, T., Phillips, E. and Conoley, M. (2003). Analysis of
Acrylamide in Food by GC—-MS. The Applications
Book, Thermo Electron Corporation Press.Austin,
Texas, USA.

Savlak, N. Y. (2011). Bazi Ozel Amach Unlarin Fiziksel,

Food Science and Engineering Research

Kimyasal ve Teknolojik Ozelliklerinin Belirlenmesi.
[Doktora Tezi, Celal Bayar Universitesi Fen Bilimleri
Enstitist Gida Mhendisligi Anabilim Dali]. Manisa.

Savlak, N.Y.ve Kose, E. (2013). Bazi 6zel amacli unlarin kalite
ozellikleri. Akademik Gida, 11(2), 125-130.

Sanlier, N. (2012). Tam tahil GrlUnleri ve saglk Uzerine
etkilerii,  Tam Bugday Ekmegi Yayginlastirma
Sempozyumu, 49-53s, Ankara.

Torley, P.J., De Boer, J., Bhandari, B.R., Kasapis, S., Shrinivas,
P. and Jiang, B. (2008). Application of the synthetic
polymer approach to the glasstransition of fruit
leathers. Journal of Food Engineering, 86, 243—-250.
https://doi.org/10.1016/j.jfoodeng.2007.10.008

Uzunlu, S. ve Herken, E. (2016). Biskuvilerde HMF ve
akrilamid olusumunun 6nemi. Selguk Tarim Bilimleri
Dergisi, 3(1), s138-142, Konya.

Yildiz, N. ve Bircan, H. (2003). Arastirma ve deneme
metotlari. Atatirk Universitesi Ziraat Fakdltesi
Yayinlari, 266, Erzurum.

Yildiz, O., Sahin, H., Kara M., Aliyazicioglu, R., Tarhan, O. ve
Kolayli, S. (2010). Maillard reaksiyonlari ve reaksiyon
Urdnlerinin gidalardaki 6nemi. Akademik Gida, 8(6),
44-51.



ATATURK
UNIVERSITESI
YAYINLARI
ATATURK
UNIVERSITY
PUBLICATIONS

Seyma YAZICI
Mine KIRKYOL
Ahmet AKKOSE

Atatlirk Universitesi, Ziraat Fakdltesi, Gida
Muhendisligi Bolumu, Erzurum, Turkiye

Gelig Tarihi/Received 28.12.2023
Kabul Tarihi/Accepted 20.02.2024
Yayin Tarihi/Publication 31.03.2024

Date

Sorumlu Yazar/Corresponding author:
Ahmet AKKOSE

E-mail: akkose @atauni.edu.tr

Cite this article: Yazici, S., Kirkyol, M., &
Akkose, A. (2024). Effect of Using Olive
Pomace Qil Oleogel on Physicochemical,
Textural and Sensory Properties in
Bologna-Type Chicken Sausage
Production . Food Science and
Engineering Research, 3(1), 79-88.

[oXolen

Content of this journal is licensed under a Creative
Commons Attribution-Noncommercial 4.0
International License.

DOI: 10.5281/zenodo.10908293

Arastirma Makalesi Research Article

Pilic Salam Uretiminde Pirina Yagi Oleojeli
Kullaniminin Fizikokimyasal, Tekstiirel ve
Duyusal Ozelliklere Etkisi

Effect of Using Olive Pomace Oil Oleogel on Physicochemical,
Textural and Sensory Properties in Bologna-Type Chicken

Sausage Production

0z

Arastirmada sigir et yagi yerine farkl oranlarda pirina yagi oleojeli (%100 et yagi; %75 et
yagl + %25 oleojel; %50 et yagi + %50 oleojel; %25 et yagl + %75 oleojel ve %100 oleojel)
kullanilarak dretilen pilic salamlarin fizikokimyasal, tekstirel ve duyusal ozellikleri
belirlenmistir. Pilic salam Uretiminde sigir et yagi yerine %75’e kadar pirina yagi oleojeli
kullaniminin pH degerini dusirdigi goridlmustir. Ayrica salam Uretiminde %50’ye kadar
oleojel kullaniimasinin L* degerini arttirdigl, bununla birlikte oleojel orani arttikca a*
degerinin azalip, b* degerinin arttigi belirlenmistir. Diger yandan oleojel kullanimi
salamlarin su aktivitesi ile TBARS degerleri Uzerinde 6nemli seviyede bir etki
gostermemistir (p>0,05). Pirina yagi oleojeli kullaniminin salamlarda sertlik, esneklik,
kohesivlik, elastikiyet ve cignenebilirlik Gzerine cok 6nemli seviyede (p<0,01) etkili
oldugu, yapiskanhk degerinde ise etkili olmadigi (p>0,05) gorilmustir. Oleojel oraninin
artmasiyla sertlik ve ¢ignenebilirligin yikseldigi, esneklik ve kohesivligin ise %50 oleojel
iceren grupta arttig1 ve daha sonra degismedigi belirlenmistir. Pilic salam Uretimde pirina
yagl oleojeli orani arttikca doymus vyag icerigi azalmis, tekli ve coklu doymamis yag
icerikleri ise artmistir. Duyusal acidan tat, koku, tekstir ve genel kabul edilebilirlikte
onemli degisimler oldugu gorulmustir.

Anahtar Kelimeler: Pilic salam, pirina yag, oleojel, TPA, yag asidi kompozisyonu

ABSTRACT

In the research, the physicochemical, textural, and sensory properties of Bologna-type
chicken sausages produced by using different ratios of olive pomace oil oleogel instead
of beef fat (100% beef fat; 75% beef fat + 25% oleogel; 50% beef fat + 50% oleogel; 25%
beef fat + 75% oleogel and 100% oleogel) were determined. It has been observed that
using up to 75% olive pomace oil oleogel instead of beef fat in Bologna-type chicken
sausage production reduces the pH value. It was also determined that using up to 50%
oleogel increased the L* value; however, as the oleogel ratio used in the production
increased, the a* value decreased, and the b* value increased. On the other hand, using
olive pomace oil oleogel did not affect the water activity and TBARS values of Bologna-
type chicken sausages (p>0.05). Using olive pomace oil oleogel significantly affected the
hardness, springiness, cohesiveness, resilience, and chewiness of Bologna-type sausages
(p<0.01) but did not affect the adhesiveness (p>0.05). It was determined that as the
oleogel ratio increased, hardness and chewiness increased, while resilience and
cohesiveness increased in the group containing 50% oleogel and did not change
thereafter. As the olive pomace oil oleogel ratio increased in Bologna-type chicken
sausage production, the saturated fat content decreased, and the mono- and
polyunsaturated fat contents increased. Significant changes were observed in taste, odor,
texture, and general acceptability among the sensory properties.
Keywords:Bologna-type chicken sausage, olive pomace oil, oleogel, TPA, fatty acid
composition
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Giris

Et UrUnleri, sahip olduklari yliksek protein icerigi ve degerli
besin bilesenleri nedeniyle insan beslenmesinde énemli bir
yere sahiptir. GUnlik hayatta sagladiklari hazirlanma
kolayhgl ve kendine 6zgl lezzetleriyle siklikla tercih edilen
Urdnlerdir (Biesalski, 2005). Bu Urlnler arasinda yer alan
salam ve sosis emdlsiyon teknolojisi kullanilarak hazirlanan
et UrUnleridir. Emdlsifiye et Grlnleri yiksek oranda yag
iceren drilnlerdir ve genellikle Uretimlerinde hayvansal
yaglar kullanilmaktadir. Hayvansal yaglar, Urlnlere lezzet
katmasinin yani sira teknolojik ve dokusal &zelliklerin
gelisiminde dnemli roller Ustlenmektedir (Ferro et al., 2021;
Demiralp vd., 2017). Bununla birlikte, ylksek oranda
doymus vyag asitleri ve kolesterol iceren hayvansal yag
tiketiminin bazi saglik sorunlarina neden oldugu da
belirtiimektedir.  Nitekim, hayvansal vyaglarin yuksek
miktarlarda tiketiminin obezite, kalp-damar hastaliklari ve
kanser gibi saglk problemlerine yol acabilecegi bildiriimekte
ve tiketicilere hayvansal yag alimini azaltmalar tavsiye
edilmektedir (Manzoor et al., 2022; Elbir, 2021).

Et Urlnlerinde hayvansal yagin azaltilmasinda farkli ikame
maddelerinin  kullanimi s6z  konusu  olabilmektedir
(Dominguez et al., 2022). Bununla birlikte, kullanilan ikame
maddesinin hayvansal yagin Grlnde sagladigi olumlu etkileri
karsilayabilir nitelikte olmasi ve ayrica Urine saglik agcisindan
bazi vyararli fonksiyonel o6zellikler kazandirmasi da
beklenmektedir. Bu kapsamda, hayvansal yagin bitkisel
yaglarla kismen ikame edilmesi, doymus yag asitlerinin
seviyesini azaltabilmekte ve kardiyovaskiler hastaliklarin
onlenmesine yardimci olabilecek c¢oklu doymamis yag
asitlerinin seviyesini artirabilmektedir. Fakat hayvansal
yaglarin bitkisel yaglarla degistiriimesinin lipit
oksidasyonunda artisa, duyusal ve teknolojik kalitede ise
distse neden oldugu da bildiriimektedir. Bu nedenlerden
dolayi ¢zellikle son yillarda, et Uriinlerinde hayvansal yagin
jellestirilmis bitkisel yaglarla (oleojeller) ikame edilmesi
onerilmektedir (Silva et al., 2019). Oleojeller, sivi yaglarin
oleojelatorler yardimiyla termodonisimli (sistemi isitip
sogutarak cozelti-jel gecisini saglamak) ¢ boyutlu bir jel agi
icerisinde tutuldugu, kompleks, mikro yapili sistemler olarak
tanimlanmaktadir. Oleojellerde sivi  vyaglarin o6zellikleri
korunmakta ve trans yag olusumu da gerceklesmemektedir.
Bdylece oleojelasyon, gida endUstrisinde kati yaglarin yerine
sivi yaglarin kati bir formda kullanimina yonelik umut verici
bir yontemdir (Pehlivanlioglu et al., 2018; Li et al., 2022).

Pirina yagl, zeytinyagl Uretimi sirasinda olusan pirinanin
kurutulduktan  sonra  ¢ozlcl  ekstraksiyonuna tabi
tutulmasiyla elde edilen bitkisel bir yagdir. Tipik tat ve
kendine has agir kokusu sebebiyle pirina yagi dogrudan gida
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olarak  tUketilememekte, rafine edilerek tiketime
sunulmaktadir (Ozkan, 2015). Rafine pirina yagl daha cok
kizartmalik bir yag olarak tercih edilmekteyken, pirina yagi
yemeklik bir yag olarak kullanilabilmektedir. Pirina yaginin
basta oleik asit icerigi (%55-83) olmak lzere zeytinyagina
benzer bir bilesime sahip olmasi ve zeytinyagina goére daha
ekonomik olmasi bu vyaga olan ilgiyi gin gectikce
artirmaktadir.

Karnauba palmiyesi (Copernicia prunifera) yapraklarindan
elde edilen karnauba mumu, oleojelasyonda kullanilan
onemli bir bitkisel mum ¢esididir. Karnauba mumu sert ve
parlak bir yapida olup ylksek bir erime noktasina (80-85 °C)
sahiptir (Wang et al., 2022). Heterojen ozellik gosteren
karnauba mumu, %84 mum esterleri, %6,5-9,5 yag asitleri,
yag alkolleri ve hidrokarbonlar ile %6,5-10 recineler
icermektedir (Blake et al.,, 2018). Bu calismada pirina
yagindan karnauba mumu kullanilarak oleojel olusturulmus,
ardindan bu oleojel pili¢c salam Uretiminde farkli oranlarda
(%0, 25, 50,75, 100) hayvansal vyag ikamesi olarak
kullanilmistir. Bu sekilde Uretilen salamlarda fizikokimyasal,
tekstirel ve duyusal 6zellikler belirlenmistir.

Yontemler
Materyal

Calismada kullanilan pilic gbgus eti ve sigir et yagi ile salam
Uretimi icin gerekli diger yardimci maddeler yerel piyasadan
temin edilmistir. Pilic gogus eti ile sigir et yagl ayr ayri
kiymaya cekildikten sonra pilic g6gus eti 4+1°C’'de, sigir et
yagl ise -18+1°C’de salam dretimine kadar muhafaza
edilmistir. Oleojel olusturulmasinda kullanilan karnauba
mumu ile pirina yagl ise ulusal ticari firmalardan temin
edilmistir.

Metot
Salam Uretimi

Salam Uretiminde Gokalp vd., (2015) tarafindan verilen
yontem esas alinmistir. Salam hamurlari 2 kg pilic gbgUs eti,
500 g buz ve 400 g sigir et yagl ile 13,2 g baharat karisimi
(karabiber, zencefil, kirmizibiber, kisnis), 40,2 g nitritli
kirleme tuzu ve 10 g kuter yardimci maddeleri (sodyum
metabisilfit-E223, sodyum asetat-E262, sodyum sitrat-
E331, di- ve polifosfatlar-E450, E452) kullanilarak
hazirlanmistir. Bununla beraber formilasyondaki sigir et
yagl, Tablo 1'de verilen oranlara gore pirina yagi oleojeli ile
ikame edilmistir. Arastirmada 5 farkli muamele igin iki
tekerrUrll olarak toplam 10 Gretim gerceklestirilmistir.

Salam hamurlarinin hazirlanmasinda laboratuvar tipi kuter
(MADO MTK 661) kullaniimistir. Elde edilen salam hamuru,
laboratuvar tipi pistonlu doldurucu (Mado Patron MWF 591)
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kullanilarak salam kiliflarina (75 mm c¢ap) her bir salam
yaklasik 200 g olacak sekilde doldurulmustur. Dolum
isleminin ardindan salamlar bagil nemi, sicakligl ve hava
sirkllasyonu ayarlanabilen pisirme firinina (Mauting VKM
Kompakt-P) yerlestirilmis ve ic sicaklik 72°C olacak sekilde
pisirme islemine tabi tutulmustur. Pisirme isleminin
ardindan salamlar soguk su dusuna tabi tutularak 4+1°C'de
muhafaza edilmistir.

Tablo 1.

Pilic salam iretiminde kullanilan sigir et yadi/pirina yagi
oleojeli oranlari

Muamele  Sigir et yagi (%) Pirina yagi oleojeli (%)
F1 100 0
F2 75 25
F3 50 50
F4 25 75
F5 0 100

Oleojel Hazirlanmasi

Pirina yagl %10 oraninda karnauba mumu ile karistirilarak
90°C deki su banyosunda 20 dakika boyunca bekletilip,
ardindan cikarilarak 2 dakika boyunca vortekslenmis ve oda
sicakhginda karanlik bir ortamda 24 saat boyunca
bekletilmistir. Bu sekilde olusturulan pirina yagl oleojel
salam Uretimine kadar 4°C de muhafaza edilmistir.

Fizkokimyasal Analizler

Salam o&rneklerinin pH ve nem icerikleri AOAC (2005)
tarafindan verilen yontemlerle belirlenmistir. Su aktivitesi
degerlerinin belirlenmesinde su aktivitesi cihazi (Novasina,
TH-500, aw sprint) kullaniimistir.  Numunelerinin renk
yogunluklari kolorimetre cihazi (Minolta CR-200, Minolta Co,
Osaka, Japan) kullanilarak kesit yizeylerinden olctlmustur.
Uluslararasi Aydinlatma Komisyonu CIELAB (Commision
Internationele de I'E Clairage) tarafindan verilen kriterlere
gore L* degeri; L=0, siyah; L=100, beyaz (koyuluk/aciklik); a*
degeri; +a=kirmizi, -a=yesil; b* degeri; +b=sari, -b=mavi renk
yogunluklarini gostermektedir. TiyobarbitUrik asit reaktif
maddelerin (TBARS) analizi Lemon (1975) tarafindan verilen
yonteme gore gerceklestiriimis ve TBARS degerleri umol
malondialdehit (MDA)/kg olarak tespit edilmistir. Yag asidi
kompozisyonu icin 6rneklerden yag ekstrasyonu Folch et al.
(1957) tarafindan bildirilen yontem kullanilarak yapilmistir.
Yag asidi metil esterleri ise Metcalfe and Schmitz (1961)
tarafindan bildirilen yontemler esas alinarak belirlenmis ve
yag asidi kompozisyonu gaz kromatografisi (Gaz
Kromatografisi/Alev iyonizasyon Dedektérii, GC, Agilent
Technologies 6890N, USA) ile tespit edilmistir.

Tekstur Profil Analizi

Salam orneklerinin tekstir profil analizi, teksttr analiz cihazi
(CT3, Brookfield Engineering Laboratories, USA) ve
50,8mm’lik silindirik prop kullanilarak gerceklestirilmistir.
Cikarilan silindir seklindeki (2cm cap x 2cm  yikseklik)
numuneler 2 sikistirma cevrimi ile oda sicakhiginda analiz
edilmistir. Analizde test dncesi hiz 2 mm/s, test hizi ve test
sonrasl hiz 1 mm/s, birinci ve ikinci sikistirma arasi 3 s ve
sikistirma orani %50 olarak uygulanmistir. Analiz sonucunda
orneklere ait sertlik, vyapiskanlik, esneklik, kohesivlik,
elastikiyet ve c¢ignenebilirlik degerleri tespit edilmistir
(Kirkyol and Akkose 2023).

Duyusal Analiz

Duyusal analiz, Gida MUhendisligi alaninda egitim gérmus 10
panalist tarafindan duyusal puanlama testi (1-9) kullanilarak
yapilmistir. Numuneler panelistlere 10 6rnek iceren iki grup
halinde dilimlenerek sunulmustur.

istatistiksel Analiz

Arastirma, sansa bagli tam bloklar deneme planina gore iki
tekerrirl olarak yuritilmustir. Elde edilen veriler varyans
analizine tabi tutulmus ve 6nemli bulunan ana varyasyon
kaynaklarina ait ortalamalar Duncan coklu karsilastirma testi
ile karsilastirilmistir (IBM SPSS Statistics 20).

Bulgular ve Tartisma
Fizikokimyasal analiz sonuglari

Hayvansal yag yerine farkh oranlarda pirina yagl oleojel
kullanilarak Uretilen pili¢ salamlarin fizikokimyasal analiz
sonuglari Tablo 2’de verilmistir. Pili¢ salam Uretiminde sigir
et yaginin pirina yag oleijeli ile ikamesi pH degeri Uzerinde
cok onemli seviyede (p<0,01) etkili olmustur. En yiksek
ortalama pH degeri %100 et yagi kullanilan F1 grubunda, en
disuk ortalama degerler ise %75 ve %100 oleojel kullanilan
F4 ve F5 gruplarinda tespit edilmistir (p<0,05). Pilic salam
Uretiminde %75’e kadar pirina yagi oleojeli kullaniminin pH
degerini genel olarak dusirdigind sdéylemek mimkinddr.
Konu ile ilgili yapilan diger arastirmalarda emdilsifiye et
drinlerinde oleojel kullaniimasinin pH degeri tzerinde farkli
etkilere neden oldugu bildirilmektedir. Ornegin Kong et al.
(2023) tarafindan vyapilan bir calismada kuzu sosis
Uretiminde kanola yagi oleojeli kullaniminin mevcut bu
calismadakine benzer sekilde pH degerinde dislse sebep
oldugu bildirilmistir. Diger yandan zeytinyagl emdulsiyonu
kullanilarak frankfurter sosis Uretimi yapilan bir baska
calismada ise pH degerinin kontrol 6rneklerine gore daha
ylksek oldugu rapor edilmistir (Jiménez-Colmenero et al,,
2010). Panagiotopoulou et al. (2016) ise orizanol-fitosterol
ile yapilandirilmis aycicek yagi oleojelinin sosis Gretiminde
kullaniminin pH degerini etkilemedigini bildirmislerdir.

Food Science and Engineering Research



82

Pilic salamlarda pirina yagl oleojeli kullanimi nem icerigi
Uzerinde 6nemli seviyede (p<0,05) etkili olmustur. En dislk
nem iceriginin kontrol grubunda belirlendigi (p<0,05),
bununla birlikte oleojel iceren gruplar arasinda istatistiki
acidan bir fark olmadigi tespit edilmistir (p>0,05). Béylece
pilic salam Uretiminde hayvansal yag yerine pirina yagi
oleojeli kullanimimnin nem iceriginde artisa yol actigini
soyleyebilmek muamkindir. Yapilan bir calismada da
zeytinyagl ve chia ile hazirlanan emdulsiyon jeli ile Gretilen
kuru fermente sosislerin nem igeriklerinin kontrol grubuna
gbore daha ylksek oldugu tespit edilmistir (Pintado and
Cofrades, 2020). Benzer olarak yari fime sosis Uretiminde
hayvansal yagin aycicek yagi oleojeli ile ikamesinin sosis
orneklerinde daha ylksek nem icerigine yol actigl rapor
edilmistir (igenbayev et al., 2023). Diger yandan yapilan
baska bir calismada ise soya fasulyesi yagi oleojeliile Uretilen
Bologna tipi sosislerin  nem igeriklerinin degismedigi
bildirilmistir (Tarté et al., 2020).

Farkli oranlarda et yagi/pirina yagi oleojeli kullaniminin
salamlarin a,, degeri Gzerinde dnemli seviyede bir etkisinin
olmadigl (p>0,05) gorilmustir. Konu ile ilgili yapilan bir
calismada aycicek yagi oleojeli ile Uretilen Bologna tipi
sosislerde, mevcut bu calismadakine benzer sekilde ay
degerinin degismedigi bildirilmistir (Ferro et al., 2021).
Yapilan baska bir calismada ise zeytinyagi emulsiyon jeli ile
Uretilen sosislerde ay degerlerinin kontrol grubundan daha
distk oldugu, bununla birlikte emdulsiyon jeli iceren
gruplarin ay degerleri arasinda 6nemli bir farklilik olmadigi
rapor edilmistir (Beriain et al. 2011).

Sigir et yaginin farkli oranlarda pirina yagl oleojeli ile
degistirilmesinin salamlarin tim renk ozellikleri (L* a* b*)
Uzerinde c¢ok oOnemli seviyede (p<0,01) etkili oldugu
belirlenmistir. En distk ortalama L* degeri %100 sigir et yag|
iceren F1 grubunda belirlenmisken, %50 oleojel iceren gruba
kadar artis gorilmis (p<0,05) ve bu seviyeden sonraki
gruplar arasinda istatistiki bir fark belirlenmemistir (p>0,05).
Bu durumda %50 oranina kadar pirina yagl oleojel
kullanimmin pili¢c salamlarda renkte acilmaya neden olarak
daha parlak bir renk olusumuna sebep oldugu
gorilmektedir. Bu durumun pirina yaginin renginden
kaynaklandigl distintlmektedir. Benzer olarak yapilan bir
calismada sosis dretiminde yer fistigl oleojeli kullaniminin
kontrol grubuna kiyasla daha yiksek L* degerine neden
oldugu bildirilmistir (Shao et al., 2023). Ayni sekilde Franco
et al. (2019), frankfurter sosis Uretiminde keten tohumu yagi
oleojeli kullaniminin L* degerinde artisa neden oldugunu
tespit etmislerdir. Uretimde pirina yagi oleojeli orani arttikca
a* degerinde bir dusls oldugu tespit edilmis ve dolayisiyla
kirmizilikta bir azalis oldugu gorilmuUsttr. Benzer olarak
yapilan bir calismada sosis Uretimde kanola yagi oleojeli
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kullaniminin  a* degerini kontrole kiyasla distrdigu
bulunmustur. (Barbut el al., 2016). Yine kanola yagi oleojeli
ile Uretilen kuzu sosislerin a* degerinde bir disls oldugu ve
bu durumun kullanilan kati ve sivi yaglarin tiri ve
miktarindan etkilendigi belirtilmistir (Kong et al., 2023).
Uretimde pirina yag! oleojeli orani arttikca b* degerinde
ylkselis oldugu tespit edilmistir ve sarilik oranin arttig
gozlenmistir (p<0,05). Sarilik degerindeki artisin pirina
yaginin rengiyle iliskili oldugu dustinilmektedir. Yapilan
benzer bir arastirmada zeytinyagi emulsiyon jeli ile Uretilen
Frankfurter sosislerin b* degerinde artis oldugu bildirilmistir.
(Jiménez-Colmenero et al., 2010). Diger bazi calismalarda ise
sosislerde oleojel kullaniminin b* degerini etkilemedigi
gorilmustir (Kouzounis et al., 2017; Barbut et al., 2016).

TBARS degeri ile lipit oksidasyonunun ikincil parcalanma
Urdnd olan malondialdehitin miktari belirlenmektedir. Pili¢
salam Uretiminde hayvansal yag yerine farkli oranlarda
pirina yagi oleojeli kullanimi TBARS degeri Gzerinde dnemli
seviyede etki gdstermemistir (p>0,05). Pirina yagi oleojeli ile
Uretilen salamlarin doymamis vyag asitleri icermesine
ragmen TBARS degerinin artmamasi, muhtemelen pirina
yaginda bulunan ve antioksidan 6zellikte olan tokoferollerin
lipit oksidasyonunu engellemesinden kaynaklanmistir.
Yapilan bir arastirmada Frankfurter sosis Uretiminde
zeytinyagl emdulsiyon jeli kullanilmis ve TBARS degerlerinde
dlsUs oldugu belirlenmis, bunun nedeninin de zeytinyaginda
bulunan tokoferollerin antioksidan ozelliginden
kaynaklandigini bildirilmistir (Pintado et al., 2015). Bologna
tipi sosis Uretimi yapilan baska bir calismada ise aycicek yagi
oleojeli kullaniminin TBARS degerinde dismeye neden
oldugu belirlenmis, bununla birlikte depolama slresi arttikca
hafif bir artis oldugu da rapor edilmistir. (Silva et al., 2019).
Diger yandan Wolfer et al. (2018) Frankfurter sosis
Uretiminde soya fasulyesi yagi oleojeli kullaniminin TBARS
degerinde yikselmeye neden oldugunu belirtmislerdir.
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Tablo 2.

Farkli oranlarda hayvansal yad/pirina yadi oleojeli ile tiretilen pilic salamlarin fizikokimyasal ézellikleri

F1 F2 F3 F4 FS Onemlilik

pH 6,24+0,02° 6,20+0,03° 6,20+0,03° 6,1610,02*  6,16£0,05° .
Nem igerigi (%) 64,69+0,96°  66,05+1,02°  66,05+0,46°  66,00+0,39°  65,53+0,52° x
aw 0,976%0,001°  0,977£0,002*  0,976%0,003*  0,97610,003* 0,976+0,003 ns
TBARS (umol MDA/kg) 3,23+0,58" 2,34+0,79° 2,96+0,48" 2,62+0,71°  2,380,32° ns
Renk  L* 78,95t0,78°  80,69:0,71°  81,81%0,12°  81,56%0,12°  81,70+0,95° -

a* 4,79+0,10° 4,23+0,13¢ 3,78+0,03° 3,35¢0,13°  3,18+0,25° *x

b* 8,72+0,19° 9,82+0,06° 10,71+0,16°  11,79+0,16°  12,89:0,53¢ *x

+: standard sapma; F1: 100% hayvansal yag, F2: 75% hayvansal yag + 25% pirina yagi oleojeli, F3: 50% hayvansal yag +
50% pirina yagi oleojeli, F4: 25% hayvansal yag + 75% pirina yagi oleojeli, F5: 100% pirina yagi oleojeli
@€ ayni situnda farkl isaretli olanlar istatistiki olarak farklidir (p<0,05); **: p<0,01; ns: dnemsiz

Gida maddelerinin bilesiminde bulunan yag asitlerinin tird
ve miktari beslenme acisindan oldukca 6nemlidir. Doymus
yag asitleri ve trans yag asitleri ile kalp-damar hastaliklari
arasinda iliski oldugu bildiriimekte ve tuketicilere doymus
yag alimini azaltmalari tavsiye edilmektedir (Manzoor et al.,
2022). Arastirma kapsaminda hayvansal yag yerine farkl
oranlarda pirina yagi oleojeli ile Uretilen pilic salamlara ait
yag asidi kompozisyonu Tablo 3’te verilmistir. Pilig
salamlarda farkli oranlarda pirina yagi oleojeli kullanimi yag
asidi bilesimi UGzerinde farkh seviyelerde etkili olmustur.
Uretiminde pirina yagi oleojeli kullaniminin genel itibariyle
toplam doymus yag (SFA) oranini 6nemli seviyede azalttigl
ve en dislk ortalama degerin F5 grubunda belirlendigi
gbrulmistir (p<0,05). Doymus yag asitleri icerisinde baskin
olan palmitik ve stearik asit ile laurik asit oranlarinin oleojel
kullanimiyla 6nemli seviyede azaldigl tespit edilmistir
(p<0,05). Yapilan benzer calismalarda da sosislerde
hayvansal yag yerine farkli oleojellerin kullanimiyla toplam
SFA oraninda azalma oldugu bildirilmistir (Utrilla et al., 2014;
Pintado and Cofrades 2020; Franco et al., 2019; Kong et al,,
2023).

Pilic salam Uretiminde hayvansal yag yerine %50 ve daha
yiksek oranlarda pirina yagi oleojeli kullanilmasi, toplam
tekli doymamis yag asidi (MUFA) miktarinda artisa yol agmis
ve en ylUksek ortalama MUFA degeri %100 oleojel kullanilan
F5 grubunda belirlenmistir (p<0,05) (Tablo 3). MUFA
degerindeki artisin esasen oleik asit miktarindaki artistan
kaynaklandigr gortlmastir. Hayvansal yaglarin yani sira
zeytinyagl, aycicek yagl, kanola yagi ve pirina yag gibi bitkisel
yaglarda yiksek miktarlarda bulunan oleik asidin

kardiyovaskiler sistemdeki kan basincini ve serum LDL
kolesterolini dustrerek insan sagligi Uzerinde olumlu
etkiler sagladigi rapor edilmistir (Karacor and Cam 2015). Bu
yonuyle pilic salam Uretiminde hayvansal yagin pirina yagi
oleojeli ile ikamesinin yag asidi profilini iyilestirerek daha
saglikli  bir Uretime katki sagladigini  soyleyebilmek
mumkindir. Benzer olarak Silva et al. (2019) tarafindan
yapilan bir calismada Bologna tipi sosislerde aygicek yagi
oleojeli kullaniminin, Tarté et al. (2020) tarafindan yapilan
bir calismada ise yine Bologna tipi sosislerde soya fasulyesi
yagi oleojeli kullaniminin oleik asit miktarinda artisa yol agtig|
bildirilmistir.

Arastirmada salam 6rneklerindeki toplam ¢oklu doymamis
yag asidi (PUFA) miktarinin oleojel kullanim oraniyla artis
gosterdigi  belirlenmistir (Tablo 3). Ayrica, pilic salam
Uretiminde hayvansal yag yerine %50 ve daha ylksek
oranlarda pirina yagi oleojeli kullanilmasi, ¢coklu doymamis
yag asitlerinden linoleik asit miktarinda artisa yol agmis ve en
yiksek ortalama deger %100 oleojel kullanilan F5 grubunda
tespit edilmistir (p<0,05). Benzer bir calismada fermente
sosis  Uretiminde zeytinyagl oleojeli  kullanimin  SFA
degerinde azalmaya, PUFA degerinde ise artisa neden
oldugu bildirilmistir (Zampouni et al., 2022). Yari fiime sosis
Uretimi yapilan bir baska calismada aycicek yagi oleojeli
kullaniimis ve linoleik asit miktarinin oleojel kullanimiyla artis
gosterdigi rapor edilmistir (igenbayev et al., 2023). Benzer
bir diger calismada Bologna tipi sosis Uretiminde aygicek yagi
oleojeli kullaniminin linoleik asit miktarini arttirdig tespit
edilmistir (Ferro et al., 2021).
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Tablo 3.
Farkli oranlarda hayvansal yag/pirina yadi oleojeli ile tiretilen pilic salamlarin ya§ asidi kompozisyonu (%)
F1 F2 F3 F4 F5 Onemlilik

C12:0 Laurik asit 3,48+1,81°¢ 2,54+0,87° 0,95+0,09° 1,110,162 0,90+0,20° *k
C14:0 Miristik asit 5,08£3,26 7,16%2,46 8,2212,87 8,50£1,18 6,40£1,40 ns
C16:0 Palmitik asit 28,27+0,45¢ 25,07+4,79< 21,92+1,54% 18,39+0,59%° 15,900,702 *k
C18:0 Stearik asit 21,49+1,90¢ 20,75+0,82¢ 13,60+0,51°¢ 9,10+0,14° 5,58+1,22° *k
C21:0 Heneikosanoik asit 0,3340,07 0,2640,07 0,2740,04 0,2640,01 0,2540,04 ns
ISFA 58,65+3,77¢  55,79+4,04¢ 44,95+2,33¢ 37,36+1,61° 29,02+1,93° ok
C14:1 Miristoleik asit 4,67+0,65 3,88%1,66 5,66%2,69 5,9743,21 4,46%2,25 ns
C16:1 (n-7) Palmitoleik asit 2,51+0,20¢ 2,54+0,50¢ 1,99+0,13° 1,69+0,04% 1,50+0,072 *%
C18:1 (n-9c) Oleik asit 28,48+4,25° 31,35+3,06° 39,23+1,91° 45,13+1,43¢ 53,17+1,644 *k
C18:1 (n-9t) Elaidik asit 0,41+0,06°¢ 0,35+0,07°¢ 0,14+0,04° 0,1340,03° 0,03+0,03? *k
>MUFA 36,07+4,00° 38,12+3,55° 47,03+2,18° 52,93+1,83¢ 59,16+2,05¢ wx
C18:2 (n-6c) Linoleik asit 4,65+0,71° 5,42+0,72° 7,37+0,20P 9,01+0,22°¢ 10,96+0,24¢° wx
C18:2 (n-6t) Linolelaidik asit 0,23%0,25 0,27%0,19 0,16+0,02 0,15+0,02 0,1940,04 ns
C18:3 (n-3) a-Linolenik asit 0,38+0,06° 0,39+0,10° 0,49+0,04° 0,56+0,01° 0,67+0,05°¢ *k
2PUFA 5,2740,66° 6,09+0,61° 8,0240,22°¢ 9,71+0,23¢ 11,82+0,27¢ ok

+: standard sapma; F1: 100% hayvansal yag, F2: 75% hayvansal yag + 25% pirina yagi oleojeli, F3: 50% hayvansal yag + 50%
pirina yagi oleojeli, F4: 25% hayvansal yag + 75% pirina yagi oleojeli, F5: 100% pirina yagi oleojeli; a-e: aynisatunda farkli isaretli
olanlar istatistiki olarak farklhidir (p<0,05); **: p <0,01; ns: 6nemsiz

Tekstir profil analiz (TPA) sonuglari

Hayvansal yag yerine farkh oranlarda pirina yagl oleojel
kullanilarak Uretilen pilic salamlara ait TPA degerleri Tablo
4’te  verilmistir.  Sonucglara bakildiginda pilic  salam
Uretiminde sigir et vyagl vyerine pirina yag oleojeli
kullaniminin  sertlik, esneklik, kohesivlik, elastikiyet ve
cignenelebilirlik Gzerinde cok 6nemli seviyede etkili oldugu
(p<0,01), yapiskanlik Gzerinde ise etkili olmadigl (p>0,05)
gorilmektedir. Sertlik ve c¢ignenebilirlik icin en dusik
degerlerin kontrol grubunda belirlendigi, kullanilan oleojel
orani arttikca bu degerlerin de arttigl ve en yiksek ortalama
degerlerin %100 oleojel iceren F5 grubunda tespit edildigi
gorilmustir. Boylece pili¢c salam Uretiminde hayvansal yag

yerine pirina yagl oleojeli kullaniminin  sertlik ve
cignenebilirlik  degerlerini  arttirdigini  séyleyebilmek
mimkinddr.  Benzer olarak yapilan bir calismada soya

fasulyesi yagl emdilsiyonunun Bologna tipi sosislerde
kullanilmasinin - sertlik degerini kontrole gore artirdig
bildirilmistir (Paglarini et al., 2019). Elbir (2021) ise misir yagi
oleojeli kullanilan Frankfurter tipi sosislerde daha yuksek
cignenebilirlik degeri belirlemistir. Diger yandan Kouzounis
et al. (2017) aycicek yagi oleojeli ile Uretilen sosislerde,
Yilmaz and Toks6z (2022) ise keten tohumu yagi oleojeli ile
Uretilen sucuklarda kontrole gore daha dustk sertlik
degerleri bildirmislerdir. Bununla birlikte, Bologna tipi sosis
Uretimi yapilan baska bir arastirmada soya fasulyesi yagi
oleojeli kullaniimasinin TPA parametrelerinde dnemli bir etki
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gostermedigi rapor edilmistir (Tarté et al., 2020).

Esneklik ve kohesivlik icin en duslk ortalama degerler F1 ve
F2 gruplarinda belirlenmis olup diger gruplarda daha ylksek
ortalama degerler tespit edilmistir. Bununla birlikte F3, F4 ve
F5 gruplarina ait ortalama degerler arasinda o6nemli bir
farklilk olmadigl gortlmastir (p>0,05). Bu durum, pilic
salam Uretiminde hayvansal yagin %50 oraninda pirina yagi
oleojeli ile ikamesinin esneklik ve kohesivlik degerlerini
arttirdigini, fakat daha ylksek oranlarin bu degerler tzerinde
onemli bir etki olusturmadigini gostermektedir. Benzer
olarak Pintado et al. (2015) zeytinyagl yagi ile hazirlanan
emdlsiyon jelinin frankfurter sosislerde kullaniimasinin
kontrole gore daha ylUksek esneklik ve kohesivlik degerlerine
neden oldugunu belirtmislerdir. Elastikiyet icin ise en dislk
ortalama deger %25 oleojel iceren F2 grubunda
belirlenmisken, en ylksek ortalama deger %100 oleojel
kullanilan F5 grubunda tespit edilmistir. Diger yandan,
Franco et al. (2019) tarafindan yapilan bir c¢alismada
Frankfurter sosis Uretiminde keten tohumu yagi oleojeli
kullaniminin elastikiyet degeri Uzerinde etkili olmadig
bildirilmistir.  Arastirmada, yapiskanlik degerlerine ait
ortalamalarin istatistiki olarak bir farkhlk gostermedigi
(p>0,05) tespit edilmistir. Benzer sekilde, Barbut et al. (2016)
Frankfurter sosis (Uretiminde kanola vyagl oleojeli
kullanilmasinin, Kibler et al. (2022) ise sosis lretiminde soya
fasulyesi yagi oleojeli kullaniimasinin yapiskanlik degerine
etki etmedigini rapor etmislerdir.
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Table 4.

Farkli oranlarda hayvansal yag/pirina yadi oleojeli ile tiretilen pilic salamlarin tekstiirel 6zellikleri

F1 F2 F3 F4 F5 Onemlilik
Sertlik (N) 48,18+3,78°  56,51+2,84° 64,06576°  67,61%544<  70,55+4,75° **
Yapiskanlik (mJ) 0,63+0,25° 0,57+40,25° 0,43+0,21° 0,51+0,24° 0,50+0,19° ns
Esneklik 0,17+0,02° 0,17+0,02° 0,23+0,01° 0,24+0,01° 0,24+0,03" **
Kohesivlik 0,46+0,02° 0,47+0,02° 0,51+0,03° 0,51+0,01° 0,5140,01° **
Elastikiyet (mm) 8,01+0,25° 7,77+0,22° 8,17+0,16 8,14+0,16" 8,22+0,22° *
¥

Cignenebilirlik (mJ) 178,28+18,99° 207,22+11,23°

269,51+29,36°

280,31+23,60° 297,40+25,27¢

+: standard sapma; F1: 100% hayvansal yag, F2: 75% hayvansal yag + 25% pirina yagi oleojeli, F3: 50% hayvansal yag + 50%
pirina yagi oleojeli, F4: 25% hayvansal yag + 75% pirina yagi oleojeli, F5: 100% pirina yagi oleojeli; *°: ayni siitunda farkli isaretli
olanlar istatistiki olarak farklidir (p<0,05); **: p <0,01; ns: 6nemsiz

Duyusal analiz

Arastirma kapsaminda Uretilen salamlara ait duyusal analiz
sonugclari Tablo 5'te verilmistir. Pili¢ salam Uretiminde farkli
oranlarda sigir et yagi/pirina yagi oleojeli kullaniminin koku,
tekstUr ve genel kabul edilebilirlik degerleri Gzerinde dnemli
seviyede (p<0,05), tat degerinde ise ¢cok onemli seviyede
(p<0,01) etkili oldugu gorilmustir. Renk agisindan gruplar
arasinda istatistiki bir fark gorilmemistir (p>0,05). Tat ve
tekstUr parametrelerinde ise kontrol grubu ile %75e kadar
oleojel kullanilan gruplar igin elde edilen ortalama puanlar
benzerlik géstermisken en distk ortalama puanlar %100

Tablo 5.

oleojel kullanilan grupta tespit edilmistir. Koku agisindan
kontrol grubu ile hayvansal yag yerine %25 oraninda oleojel
kullanilan F2 grubu arasinda énemli bir farklilik gérilmemis,
bununla birlikte %50 ve daha yiksek oranlarda oleojel
kullanilan gruplarda daha distk koku puanlari belirlenmistir.
Genel kabul edilebilirlik degerlerinde ise en yiksek ortalama
puan hayvansal yag vyerine %25 oleojel kullanilan F2
grubunda tespit edilmistir. Bu sonuglara gore duyusal agidan
pilic salam Uretiminde %25 oraninda pirina yagl oleojeli
kullaniminin daha uygun oldugu, en fazla %75 oraninda
kullaniminin mimkdin olabilecegi distnilmektedir.

Farkli oranlarda hayvansal yad/pirina yadi oleojeli ile tretilen pilic salamlarin duyusal degerlendirme puanlari

F1 F2 F3 F4 F5 Onemlilik
Renk 6,35%2,06° 6,55%2,21° 5,85%2,18° 5,85%2,18° 5,60£2,09° ns
Koku 6,00+1,49% 7,00+1,49° 5,80+1,82° 5,65+2,03? 5,25+1,16° *
Tat 5,90+1,59%° 6,85+1,18° 5,95+1,73% 6,10+1,65° 4,95+1,32° ok
Tekstir 5,70+1,56%° 6,55+1,28° 5,90+1,80%° 6,45+1,50° 5,15+1,23°? *
Genel kabul edilebilirlik  5,95+1,61° 7,00+1,26° 6,00+1,67%° 6,20+1,67%° 5,40+1,14° *

+: standard sapma; F1: 100% hayvansal yag, F2: 75% hayvansal yag + 25% pirina yagi oleojeli, F3: 50% hayvansal yag + 50%
pirina yagi oleojeli, F4: 25% hayvansal yag + 75% pirina yagi oleojeli, F5: 100% pirina yagi oleojeli; #¢: ayni siitunda farkli isaretli
olanlar istatistiki olarak farklidir (p<0,05); **: p <0,01; ns: 6nemsiz
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Sonuglar

Arastirma sonucunda pilic salam Uretiminde pirina yagi
oleojeli kullaniminin genel itibariyle fizikokimyasal, teksturel
ve duyusal ozelliklerde énemli degisimlere neden oldugu
gorilmustir. Hayvansal yag vyerine pirina yag oleojeli
kullanimi salamlarin pH degerini distrmus, su aktivitesi ve
TBARS degerleri Gzerinde ise etkili olmamistir. L* degerinin
%50 oleojel kullanimina kadar yikseldigi, bundan sonraki
oranlarda ise degismedigi; diger yandan oleojel kullanim
orani arttikca oOrneklerdeki a* degerinin azaldig, b*
degerinin ise arttigl tespit edilmistir. Bununla birlikte renk
parametrelerinde belirlenen bu degisimlerin, duyusal
analizde fark edilecek dizeyde olmadigi gortlmustdr. Pilic
salamlarda kullanilan pirina yagi oleojeli orani arttikca sertlik
ve cignenebilirlik degerlerinin de arttigl tespit edilmistir.
Uretimde oleojel oraninin artmasiyla toplam SFA orani
azalmis, toplam MUFA ve PUFA oranlari ise artmistir.
Boylece, pilic salam Uretiminde hayvansal yagin pirina yagi
oleojeli ile ikamesinin yag asidi profilini gelistirdigi
gbzlenmistir. Bu sonuclara goére pilic salam Uretiminde
hayvansal yag yerine pirina yagl oleojeli kullaniminin
mumkin oldugu, ancak duyusal agidan hayvansal yagin %25
oraninda pirina yagl oleojeli ile ikamesinin daha uygun
oldugu sonucuna varilmistir.
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Arastirma Makalesi Research Article

Universiteli Ogrencilerin Tiikettikleri Besinler ile
Okul Basari Durumlan Arasindaki iliskinin
Arastiriimasi

Investigation of the Relationship Between the Dietary Habits
of University Students and Their Academic Performance

0z

Universite dgrencilerinin beslenme tercihleri ile akademik basarilari arasindaki iliski, son
yillarda artan bir ilgiyle karsilanmaktadir. Bu konudaki arastirmalar, tiketilen besinlerin, geng
bireylerin zihinsel fonksiyonlari tGzerinde dogrudan bir etkisi olabilecegini gdstermektedir.
Yapilan arastirma neticesinde olusturulan bu makalenin giris boliminde, geng neslin sagligi
ve egitimi Uzerinde etkili olan beslenme aliskanliklari ile akademik basari arasindaki
baglantiya vurgu yapilmaktadir. Calismanin amaci, 6grencilerin beslenme tercihlerinin,
o6grenme slrecleri, konsantrasyon ve genel akademik basari Gzerindeki etkilerini sistemli bir
sekilde incelemektir. Universite dénemindeki 6grencilerin besin tercihlerinin gesitli
faktorlerden etkilendigi ve bu aliskanliklarin uzun vadede saglik ve akademik performans
Uzerinde etkisi olabilecegi vurgulanmaktadir. Makalenin temel bulgulari, 6grencilerin sebze
ve su tlketimi ile okul basarilari arasinda anlamli bir iliski oldugunu gostermektedir. Bu
baglamda, orta seviyede okul basarisina sahip 6grencilerin; p=0,002 anlamlilik diizeyi ile cok
iyi seviyede okul basarisina sahip 6grencilere gore sebze ve p=0,013 anlamlilik dlzeyi ile iyi
seviyede okul basarisina sahip 6grencilere gore su tiketim dlzeylerinin disik oldugu
belirlenmistir. Sonug olarak, genclikte ve yetiskinlik donemindeki bireylerin tlkettikleri
besinlerin akademik basarilarini etkileyebilecegini gbsteren 6nemli bulgular saptanmistir. Bu
noktada, saglikli beslenme aliskanliklarinin 6grencilere benimsetilmesi ve stres yonetimi
becerilerinin gelistirilmesi dnerilmektedir.

Anahtar Kelimeler: Besin tercihleri, Okul basarisi, Universite 6grencileri

ABSTRACT

The relationship between university students' nutritional preferences and academic
success has received increasing attention in recent years. Research on this subject shows
that the foods consumed can have a direct impact on the mental functions of young
individuals. In the introduction part of this article, which was created as a result of the
research, the connection between nutritional habits and academic success, which have
an impact on the health and education of the young generation, is emphasized. The aim
of the study is to systematically examine the effects of students' nutritional preferences
on their learning processes, concentration and general academic success. It highlights
that students' dietary choices during their university years are influenced by various factors
and that these habits can have long-term effects on health and academic performance.
The key findings of the article indicate a significant relationship between students'
consumption of vegetables and water and their academic success. In this context, it is
determined that students with moderate academic performance have lower levels of
vegetable and water consumption compared to students with high academic
performance. In conclusion, the article identifies important findings indicating that the
dietary choices of young adults can impact their academic achievements. Accordingly, it is
recommendedtoinstill healthy eating habits in students and enhance stress management
skills.

Keywords: Dietary preferences, Academic success, University students
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Giris

GUnumuzde, Universite ogrencilerinin beslenme
aliskanliklar, besin tercihleri ve akademik basarilari
arasindaki iliski, genc neslin saghgini ve egitim sistemini
etkileyen 6nemli bir konu olarak 6ne cikmistir (Haskell-
Ramsay et al., 2018). Bu konudaki arastirmalar, tiketilen
besinlerin, genc¢ bireylerin zihinsel fonksiyonlari Gzerinde
dogrudan bir etkisi olabilecegini gdstermistir (Gomez-Pinilla,
2008; Fernstrom, 2013; Adak, 2020).

Universite donemi, genclik ve vyetiskinlik dénemindeki
bireylerin  kendi  beslenme tercihlerini  belirlemeye
basladiklari, ancak ayni zamanda yogun akademik baskilarla
karsi karsiya kaldiklari bir donemdir. Bu nedenle, Universite
ogrencilerinin tikettikleri besinlerin, 6grenme kapasitesi,
konsantrasyon ve genel akademik basari Gzerindeki
potansiyel etkilerini anlamak, geng¢ neslin gelecekteki
saghgini ve basarisini sekillendirmede 6nemli bir adimdir
(Ermis ve ark., 2015)

Beslenme, vicudun ihtiyac duydugu enerji ve besin
Ogelerini saglama sUrecini icerir (Paulson vd., 2015).
Ozellikle genclik ve yetiskinlik ddnemindeki bireylerin, dogru
ve dengeli bir beslenme aliskanligl sadece fiziksel sagligi
degil, ayni zamanda zihinsel saglgi da olumlu yb6nde
etkileyebilir.  Arastirmalar, omega-3 yag asitleri,
antioksidanlar ve B grubu vitaminler gibi belirli besin
ogelerinin bilissel fonksiyonlar Gzerinde koruyucu bir etkisi
olabilecegini gostermistir (Fernstrom, 2013; Gomez-Pinilla,
2008; Yildiz ve Doénderici, 2016; Lange, 2020). Yapilan
arastirmalar, Universite Ogrencilerinin beslenme
aliskanhrinin, okul performanslarina etkisinin arastirma
yapilmasi gereken 6nemli bir konu oldugunu bir kez daha
ortaya koymustur.

Universite 6grencilerinin  beslenme tercihleri, bir dizi
faktorden etkilenebilir. Bunlar; ekonomik kisitlamalar,
zaman yonetimi zorluklari, sosyal etkilesimler ve stres,
Universite 6grencilerinin yemek secimlerini etkileyebilecek
etkenlerdir (Acikgdz, 2006; Baysal, 2011). Ogrenciler
arasinda popluler olan fast food ve hazir gida tiketiminin,
uzun vadede saglk ve akademik performans (zerinde
olumsuz potansiyel etkileri olabilir (Onurlubas ve Oztirk,
2022; Ural ve Yolagiden, 2022; Okyar ve ark., 2023; Cagiran-
Yilmaz, 2022). Bu durum, beslenme aliskanhklarinin genclik
ve yetiskinlik donemindeki bireylerin genel yasam
tarzlarindan etkilendigi ve bu etkinin akademik basarilarina
yansidigi bir baglami gozler dnline sermistir.

Son yillarda Universite 6grencilerinin akademik basarilari ile
beslenme tercihleri arasindaki iliski, artan bir ilgiyle
Food Science and Engineering Research

karsilanmistir. Yapilan bir calismada, omega-3 yag asitle
takviyesinin bilissel fonksiyonlari olumlu yonde etkiledigi
bulunmustur (Adiglzel ve ark., 2023). Bu tir arastirmalar,
ozellikle 6grencilerin beslenme ile bilissel fonksiyonlar
arasindaki iliskiyi anlamlandirmada 6nemli bir baslangic
olarak degerlendirilebilir (Dauncey, 2009; Omiir ve Kalkan,
2023). Konu ile alakali Sekil 1 incelendiginde beslenme ile
bilissel fonksiyonlarin ve insan psikolojisinin iliskisi netlik
kazanacaktir

bilis ve duyus
[
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: hip o ! {‘\‘ 3
‘ ¥
¥ ¥ .
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Gidalarin bilissel sistem lizerindeki etkisi (Gomez- Pinilla,
2008)

Arastirmalara gore, dlzensiz ve sagliksiz beslenme
aliskanlklari, &grencilerin 6grenme slreglerini olumsuz
etkileyebilir (Sarvan ve Akcan, 2023). Mineral ve vitamin
eksiklikleri, fast food tiketimi ve dlzensiz 6glnler gibi
faktorler, bilissel fonksiyonlarin azalmasina, stresle basa
clkma mekanizmasinin  zayiflamasina ve genel okul
performansinin dismesine neden olabilmektedir (Nogay,
2012). Yapilan arastirmalar beslenme aliskanhklarinin okul
performansina negatif yonli etkisinin olabildigi gibi pozitif
yonli etkilerinin de oldugunu gostermistir.

Bu bilgiler 1siginda literatirdeki calismalar, beslenme
aliskanliklarinin genclik ve yetiskinlik dénemindeki bireylerin
akademik basarilarina etki edebilecegini gdstermistir
(Garipagaoglu ve Yoldas, 2019). Dizenli meyve ve sebze
tiketiminin kisilerin  konsantrasyonunu artirabilecegini
belirtmislerdir (Godos et.al., 2018). Bunun yani sira, Biyikl
ve ark. (2019), dislk besin degerine sahip atistirmaliklarin
uzun vadede Ogrencilerin enerji seviyelerini
disurebileceginive bu durumun 6grenme Gzerinde olumsuz
bir etki yaratabilecegini éne strmuslerdir. Bu bakimdan,
beslenme ve okul basarisi arasindaki iliskiyi anlamlandirmak,
hem 6grencilerin saglikli bir yasam tarzini benimsemelerine
oncl olacak hem de egitim kurumlarina rehberlik etmek
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acisindan énemli bir arastirma konusunu olusturacaktir.

Bu arastirma, geng neslin saglikli beslenme aliskanliklarinin
tesvik edilmesi ve akademik basarilarinin desteklenmesine
yonelik egitim politikalari ve programlarinin gelistiriimesine
katkida bulunmayr amacglamaktadir. Makalenin sonug
kisminda ise bulgularin genel anlamini vurgulayarak, yol
gdsterici dnerilerde bulunulacaktir.

Bununla birlikte literatiirde beslenme aliskanliklarinin
akademik basartile iliskisi konusunda yapilan arastirmalar da
ozellikle Universite 6grencilerinin  tlkettikleri besinlere,
beslenme aliskanliklarina ve okul basari durumlarinin bunlar
ile iliskisine dayanan glincel bir arastirmaya rastlanmamistir.
Yapti§imiz arastirma ile bu boslugu doldurmak ve
gelecekteki arastirmalar icin temel olusturmak amaciyla,
beslenme ile akademik basari arasindaki bu karmasik
iliskinin daha ayrintili bir sekilde anlasiimasi icin gereken
yontemler ve stratejiler yaptigimiz arastirmada bir nebze de
olsa acikhga kavusturulmustur. Bu da daha sonra yapilacak
olan arastirmalar icin yol gdsterici olacaktir.

Bu makalenin temel amaci, Universite 06grencilerinin
beslenme aliskanliklari ile akademik basarilari arasindaki
iliskiyi sistematik bir sekilde incelemektir. Nitekim bu
konuda vyapiimis cesitli arastirmalarda bulunmaktadir
(Carter ve ark., 2003; Cartwright ve ark., 2003; Nogay, 2012;
Godos et.al., 2018; Garipagaoglu ve Yoldas, 2019; Sarvan ve
Akcan, 2023; Adiglizel ve ark., 2023). Bu baglamda, genclik
ve yetiskinlik ddnemindeki bireylerin beslenme tercihlerinin,
O0grenme siregleri, konsantrasyon ve genel akademik basari
Uzerindeki etkilerini anlamak énemlidir.

Arastirmanin Kisitlar

Her ne kadar bu makale, Universite 68rencilerinin besin
tlketim tercihleri ve okul basarilari arasindaki iliskiyi
anlamak icin ©6nemli bir cerceve olustursa da, baz
kisitlamalara sahiptir. Calismalardaki orneklem
blydklukleri, farkli beslenme aliskanliklarinin genellemesini
zorlastirabilir. Gelecekteki arastirmalar, genis 6rneklem
gruplari ve uzun vadeli takip sureleri icerebilir, bu da daha
kapsamli sonuclara ulasmamiza yardimci olabilir.

Yontemler
Materyal

Veriler, literatlr taramasi yapilarak olusturulan 4 farkl
b6élimden olusan anket formundan olusmaktadir. Literatlr
taramasinda konu ile ilgili yapilan calismalarda gtvenilirligi
kanitlanmis olcekler ile birlikte uluslararasi bazi 6lcekler

incelenmis ve uygun olanlar anket formuna eklenmistir
(Sayin, 2010). Anketin ilk boliminde katiimcilara
demografik bilgi olarak anne ve babanin meslegi ile egitim
durumlari, katiimcinin ve ailesinin gelir durumu, ailesinin ve
kendisinin sahip oldugu hastaliklar gibi sorular yonetilmistir.
Bunun ile birlikte boy ve kilo dlctimleri, sigara kullanimi ve
okul basarisi  sorgulanmistir.  Ogrencilerden  anket
yontemiyle veriler toplanmis ve bu veriler analiz edilerek
sonuclar rapor seklinde sunulmustur.

Arastirmanin Etik Yona

Bu arastirma Selcuk Universitesi Saglk Bilimleri Enstitiis
Veterinerlik Besin Hijyeni ve Teknolojisi Anabilim Dali Etik
Kurulu tarafindan 18.05.2022 tarihli ve 2023/4346 sayili
karari ile uygun bulunmustur. Ankete katilan 6grencilerden
onay alinarak calisma yUrtttlmustdr.

Metot

Universiteli &grencilerin  tikettikleri besinler ile okul
basarilari arasinda ki iliskinin saptanmasina yonelik bu
calisma, nicel arastirma  yontemleri  kullanilarak
gerceklestirilmistir. Verilerin toplanma araci olarak anket
yontemi tercih edilmistir. Calisma evreni Uludag
Universitesi'nde  dgrenim  gdren ve yurtta kalan
ogrencilerden olusmaktadir. Ancak arastirmanin calisma
populasyonunu 2021/2022 Egitim ve 6gretim yili gincel
sayilarina gore Uludag Universitesinde kayith ana kampiste
egitim alan 51613 lisans ve lisanslsti  6grenci
olusturmaktadir (Uludag Universitesi, 2021).

Bu arastirma kesitsel tipte bir calisma olup, Uludag
Universitesinde 6grenim godrmekte olan ve yurtta kalan
Ogrenciler ile ylritilmastir. Calismada arastirma evrenini
temsilen %5 hata payi ve %95 glven duzeyi ile belirlenen
1900 kisiye davet gonderilmis ve gegerliligi kabul edilen %20
oranl yanit beklentisi ile 300 kisiye ulasiimasi hedeflenmistir
(Sanlh, 2023). Katihmcilar basit rastgele 6érnekleme metodu
ile belirlenerek katilimcilardan onay alindiktan sonra veri
toplamaislemi gerceklestirilmistir. Geri donisU saglanan 100
anket degerlendirilerek, eksiksiz ve hatasiz olan anketler
kullanilacak sekilde elde edilen 98 anket analiz edilmistir.

Hesaplamada kullanilan formiil asagida Sekil 2’de verilmistir.
Arastirmada kullanilan 6lgek formunda demografik sorular,
beslenme aliskanliklari, besin tiketim sikhgl ve yeme tutum
testi yer almaktadir. Ancak calismada demografik sorular ve
besin tlketim sikligi tablolari degerlendirilecektir.
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3 Nt2pq
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n

Sekil 2.

Orneklem Biiyiikliigii Hesaplama Formiilii

Bu arastirmada elde edilen veriler SPSS 25.0 lisanh paket
programi ile analize tabi tutulmustur. Degiskenlerin normal
dagilimdan gelme durumlari incelenirken carpiklik basiklik
katsayilarindan yararlaniimistir. Tabachnick ve Fidell (2013)
e gore skewness (carpiklik) ve kurtosis (basiklik) degerleri-
1.50 ile +1.50 arasinda ise normal dagihm oldugu kabul
edilir. Bu bulgu, degiskenlerin normal dagihima sahip
oldugunu gostermektedir. Gruplar arasindaki farkliliklar
arastirilirken degiskenlerin normal dagilimdan gelmeleri
nedeniyle t ve ANOVA testinden vyararlaniimistir. ANOVA
testinde farklilik olmasi halinde varyanslarin homojenligi
varsayimi dikkate alinarak Tukey testi ile farklliklar
hesaplanmistir. Strekli degiskenler arasinda iliski bakilirken

Tablo 1.
Sosyo-Demografik Ozelliklere iliskin Frekans Dadilim Tablosu

: Orneklem biyikluga

: Evren blyaklugi

: Hata payi (0,05)

- incelenen olayin gerceklesme olasiligi (0,5)

- incelenen olayin gerceklesmeme olasiligi (0,5)

: Belirli bir anlamlilik dlizeyinde t tablosuna gére bulunan
teorik deger (1,96)

+ 0O T O = >

pearson korelasyon testlerinden yararlaniimistir.

Analizlerde sonuglar yorumlanirken anlamlilik dizeyi olarak
0,05 kabul edilmistir. Elde edilen p degeri 0,05'in altinda ise
bu durumda arastirma sonuglari arasinda anlaml bir farkhhk
oldugu ifade edilmistir (p<0,05); p degeri 0,05'in lizerinde ise
anlamh bir farklilik olmadigi belirtilmistir (p>0,05).

Bulgular ve Tartisma

Bu bolimde arastirma kriterlerine uygun olan 25’i erkek,
73’0 kadin olmak Gzere toplam 98 6grenci hazirlanan ankete
katihm  gbstermistir.  Katihmcilarin -~ sosyo-demografik
bulgularinin dagilimi Tablo 1 de verilmistir.

n %

Cinsiyet Erkek 25 25,51
Kadin 73 74,49

1.Sinif 26 26,53

Sinif 2.Sinif 21 21,43
3.Sinif 22 22,45

4 Sinif 29 29,59

Biyuksehir 38 38,78

. : . I 20 20,41
Gelinen Yerlesim Yeri iice 30 30,61
Koy 10 10,20

Memur 9 9,18

Isci 9 9,18

Anne Meslek Serbest Meslek 7 7,14
Emekli 8 8,16

Calismiyor 65 66,33
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Tablo 1.
Sosyo-Demografik Ozelliklere iliskin Frekans Dadilim Tablosu (devami)

Memur 17 17,35

isci 23 23,47

Baba Meslek Serbest Meslek 28 28,57
Emekli 26 26,53

Calismiyor. 4 4,08

Okur-Yazar Degil 2 2,04

Okur-Yazar 2 2,04

Anne Egitim Dizeyi ilkokul 42 42,86
Ortaokul 14 14,29

Lise 23 23,47

Okur-Yazar Degil 1 1,02

Okur-Yazar 1 1,02

... o ilkokul 28 28,57

Baba Egitim Diizeyi Ortaokul 15 1531
Lise 19 19,39

Yiksekokul / Universite 34 34,69

Orta 27 27,55

Okul Basarisi lyi 58 59,18
Cok lyi 13 13,27

4000-5000 TL 18 18,37

Aile Gelir 5001-8000 TL 36 36,73
8001-10000 TL 22 22,45

Diger 22 22,45

500-1000 TL 27 27,55

Kisisel Gelir 1001-1500 TL 33 33,67
2 1501-2000 TL 21 21,43
Diger 17 17,35

Aile 48 48,98

Universite Gelir Tipi Burs ve Kredi 38 38,78
Calisarak 12 12,24

. N Hayir 82 83,67
Herhangi Bir Saglik Sorunu Evet 16 16,33
N Evet 21 21,43

Anne Saglik Sorunu Hayir -7 78,57
. Evet 20 20,41

Baba Saglik Sorunu Hayir -8 79.59
Evet 19 19,39

Sigara Kullanma Biraktim 8 8,16
Hayir 71 72,45

Universite Sonrasi Kilo AlIma Evet 2> 26,12
Hayir 43 43,88
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Tablo 1.

Sosyo-Demografik Ozelliklere iliskin Frekans Dadilim Tablosu (devami)

Egitim Fakdlltesi 15 15,30
Fen Edebiyat Fakiltesi 15 15,30
Hukuk Fakultesi 2 2,04
IiBF 25 25,51
llahiyat Fakdiltesi 1 1,02
BolUim Konservatuar 1 1,02
Meslek Yuksek Okulu 5 5,10
Mimarlk Fakultesi 5 5,10
Saglik Bilimleri Fakultesi 24 24,49
Sosyal Bilimler Fakultesi 2 2,04
Ziraat Fakiltesi 3 3,06
Ort.xss Min.-Max.
Yas 23,54+4,31 19-41
Boy 1,66+0,07 1,50-1,90
Kilo 63,93+11,17 43-95
BKi 2343,11 16,18-31,89
Sigara Tuketim Adet 13,16+4,78 10-20

Katilimcilarin sosyo-demografik 6zelliklerine iliskin bulgular
incelendiginde, %74,49"unun kadin oldugu, %29,59 orani ile
en fazla 4. Sinif 6grencisi katihmcidan olustugu, %38,78’inin
biyiksehirden geldigi, %66,33 ile buylik cogunlugunun
annesinin galismadigl, genel olarak %28,57 oran ile baba
mesleginin serbest meslek oldugu, %42,86 ile neredeyse
yarisinin anne egitim dlzeyinin ilkokul olmasina karsi, baba
egitim dlzeyinin %34,69’u yiksekokul/ tniversite oldugu,
%59,18 ile yaridan fazlasinin okul basarisini “iyi” olarak
tanimladigl gorilmusttr. T.C. Calisma ve Sosyal Givenlik
Bakanhgi'nin 1 Temmuz 2022, Cuma glnU verilerine gore
2022 asgari Ucret bedeli ilk alti aylhk dénem icin; net 4 bin
253,4 TL, son altiaylik dénem icin net 5 bin 500,35 TL olarak
belirtilmistir. Anket calismasinin da uygulandigi dénem
olarak bu bilgiler g6z 06ntnde bulunduruldugunda,
katilimcilarin %36,73’Gniln aile gelirinin 5001-8000 TL ile
asgari Ucretten daha yiksek gelire sahip oldugu Tablo 1 de
gorilmustir. Buna ek olarak katiimci  6grencilerin
%48,98'inin gelirini aileden sagliyor oldugu saptanmistir.
Veriler incelendiginde c¢ogunlugun hem bireysel hem de
anne ve babanin belirlenmis saglik sorunu olmadigl
gorilmustir. Daha 6nce sigara kullananlarin yalnizca %8,16’
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st birakmis iken bunun ile birlikte %56,12 oraniile yarisindan
fazlasi Universiteye basladiktan sonra kilo aldigini
disinmektedir. Katilimcilarin® %24,49'u  Saghk Bilimleri
Faklltesi bolum 6grencisi olmasi nedeniyle bilingli tiketici
oldugu kanisini olusturmustur. Ogrencilerin yag ortalamalari
23,54+4,31 iken, katihmcilarin kilo ve boy degerleri
kullanilarak elde edilen beden kitle indeksleriise 23+3,11 ile
Diinya Saglik Orgutiiniin de verilerine gére normal sinirlar
icerisindedir (Demiray ve Yorulmaz, 2023).
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Tablo 2.

Okul Basari Durumlari ile Besin Tiiketim Sikliklar1 Karsilastirma

Okul Basarisi ANOVA
Ort. ss F p Fark**
Orta 27,67 428
Et Grubu BTD Iy 28,10 5,24 0,075 0,928 -
Cok iyi 27,77 6,23
Orta 12,00 2,75
St Grubu BTD  yi 12,84 2,89 1,255 0,29 -
Cok iyi 13,38 2,93
Orta 5,44 1,60
zitl’;e Grubu | 6,53 1,72 6,687 0,002* 1<3
Cok lyi 7,31 1,32
Orta 5,41 1,15
!TegveGr“b“ i 5,81 1,38 2,115 0,126 -
Cok iyi 6,31 1,38
Orta 18,81 2,97
;g" Grubu —; | 19,74 3,49 1,648 0,557 ;
Cok lyi 18,23 3,98
Orta 7,11 2,06
Yag Grubu BTD  lyi 7,95 2,34 1,111 0,334 .
Cok iyi 7,69 3,30
Orta 9,11 1,78
Su Grubu BTD  lyi 10,33 2,27 4,551 0,013* 12
Cok lyi 11,08 2,25
icecek Grubu Qrta >,67 1,66
. iyi 5,95 1,89 0,837 0,436 -
Cok iyi 5,95 1,89
. Orta 3,30 1,81
é'ﬂ'ﬁ II;;TeSek i 2,55 1,20 2,594 0,08 ;
Cok lyi 3,31 2,50
Orta 10,37 2,63
SB‘?BerGrUbU i 11,14 2,79 1,848 0,878
Gok lyi 11,23 3,65

*p<0,05,**Tukey Testi BTD: Besin Tiiketim Diizeyi

Sebze grubu besin tiketim dizeyleri acisindan okul basari
durumlari arasinda anlamli bir farklilik istatistiksel olarak
bulunmustur (p<0,05). Yine Tablo 2 de gorilduga gibi okul
basarisi orta seviyede olanlarin sebze grubu besin tiketim
duzeyleri okul basarisi ¢ok iyi olanlarin sebze grubu besin
tiketim dlzeylerine gore anlamli derecede dusik oldugu
belirlenmistir.

Su grubu besin tiketim dlzeyleri acgisindan okul basari
durumlari arasinda istatistiksel olarak anlamli bir farklilik

bulunmustur (p<0,05). Okul basarisi orta seviyede olanlarin
sugrubu besin tiiketim dtzeyleri, okul basarisiiyi olanlarin su
grubu besin tiketim dlzeylerine gére anlamli derecede
diusuk oldugu belirlenmistir.

Et, sUt, meyve, tahil, yag, icecek, seker ve alkolll icecek
gruplarl besin tliketim duzeyleri acisindan okul basari
dizeyleri icin de istatistiksel olarak anlamli farklilik
bulunmamistir (p>0,05).

Sonuglar

Yapilan arastirmada Tablo 2'de sebze grubu besin tiketim
dizeyleri acisindan okul basari durumlari incelendiginde
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okul basarisi orta olanlar, cok iyi olanlardan 6nemli derecede
daha az sebze tiketmekte oldugu saptanmistir. Ayni sekilde
su grubu besin tiketim dlzeyleri acisindan okul basari
dizeyleri arasinda da anlaml bir farkhlk istatistiksel olarak
bulunmustur (p<0,05). Okul basarisi orta seviyede olanlarin
su grubu besin tiketim duzeyleriiyi okul basarisi olanlarin su
grubu besin tiketim dizeylerine gbére anlamli derecede
dustk oldugu belirlenmistir.

Daha o6nce vyapilan arastirmalar 0Ogrencilerin  stres
durumlarinin besin secimlerini etkiledigini gbstermistir.
Ozellikle sinav doénemlerinde 6grencilerin  fruktoz ve
islenmis besin tiketimlerinin arttigl, bunun da sagliksiz
beslenme ve kilo alimina yol actigi belirlenmistir
(Tengilimoglu Metin ve Melekoglu, 2021; Errisuriz ve ark.,
2016). Fruktoz ve islenmis besinler, yiksek kalori ve seker
icermelerine ragmen doygunluk hissi vermeyen ve bagimlilik
yapan besinlerdir (Crowther ve ark., 2001, Bray ve ark.,
2004). Buna ek olarak oOgrencilerin  yogun stres
donemlerinde daha cok tercih ettikleri yiksek kalorili ve
sekerli islenmis besinlerin yaptigimiz arastirmada akademik
performanslarina anlamli  bir etki etmedigi sonucu
saptanmistir.

Yine Universite 6grencileri arasinda yaygin olarak tiketilen
fast food tlrl gidalar da yuksek kalori icermelerine ragmen
doygunluk hissi vermeyen besinler arasindadir (Oztiirk ve
Onurlubas, 2022). Fast food tlrl gidalar, besin degeri
ylksek ve saglikli olan tam bugday unu yerine daha ¢ok
glisemik indeksi ylksek beyaz undan elde edilen ekmek ile
sunulmakta. Aydin ve Yildiz (2011)"in Sivas ilinde yaptigi bir
arastirmada da elde edilen sonuglara gore tlketiciler
ekmegin besin degerinden daha ¢ok lezzet ve yumusakligina
onem vermektedir. Bu da yeme arzusunu gudlleyerek
ilerleyen donemde obeziteye neden olabilmektedir. Ancak
diyette tahil grubu icerisinden dogru tercih yapilacak olursa
aksine olumlu yo6nde fayda saglanacaktir. Bu ydnde
Duplantier ve Gardner (2021)'in yaptigl calismada tam
tahillarinda vaskuler koruma, anti-inflamatuar koruma,
antioksidan koruma ve noéronal koruma sagladigl ortaya
konmustur. Bu nedenle tlketicilerin tlkettikleri besinler
konusunda bilinglendirilmeleri fizyolojik acidan da bilissel
acidan da toplum ve geng nesile katki saglayacaktir. Her ne
kadar literatiirde tahil grubunun pozitif yonli katki sagladigi
bulgusu mevcut olsa da yaptigimiz arastirma ile 6grencilerin
bilincli beslenme kavramina ilgisiz bir sekilde aliskanliklarr ile
hayatlarini  sGrdUrdukleri  gortlmektedir. Bu durum
literatlirde yer alan calismalarda da acikca gorilmektedir.
Yeterli ve dengeli beslenme konusunda 6grencilerin biyik
cogunlugu maalesef ilgisiz kalmaktadir (Erten, 2006; Yilmaz
ve Ozkan, 2007; Ermis ve ark., 2015). Bu da baska bir calisma
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evreni ile arastirilarak literatlre katki saglayacak bir konu
olusturmaktadir. Bu nedenle tlketicilerin tUkettikleri
besinler konusunda bilinclendiriimeleri fizyolojik acidan da
bilissel acidan da toplum ve geng nesile katki saglayacaktir.

Buna ek olarak fast food gida tiketiminde et secimi de
saglkli  beslenme acgisindan  6nemli  bir  noktayi
olusturmaktadir. Cokga tercih edilen hazir gidalar arasinda et
secimi dogru yapildiginda sagliga ve beraberinde bilissel
sisteme olumlu etkileri bulunmaktadir. Yapilan arastirmalar
da et ile birlikte vicuda alinan omega-3 yag asitlerinin,
ilerleyen vyaslarda Alzheimer hastaligina yakalanma ve
baslangici  asamalarinda  olumlu etkilerinin  oldugu
saptanmistir (Canhada et al., 2018; Adigiizel ve ark., 2023).
Ayrica B grubu vitaminleri de binyesinde bolca bulunduran
et grubu besinlerin, bilissel gerileme ve demans (zerinde de
koruyucu etkiye sahip oldugu ile ilgili bilgiler literatlrde
mevcut bulunmaktadir (Gillette Guyonnet et al., 2007;
Gdmez-Pinilla, 2008; Fernstrom, 2013; Yildiz ve Donderici,
2016; Lange, 2020). Bu baglamda, Universite 6grencilerinin
et tlketimlerinin de okul basari durumlari ile arasinda ki
iliskinin anlamllik dizeyinin = 6lctldiglt  calismamizda
beklenenin aksine et tlketimi ve okul basarisi arasinda
anlamlilik gézlenmemistir. Bu nedenle konu ile ilgili daha
ayrintil - arastirmanin, arastirma evreni veya zamani
degistirilerek yinelenmesi literatlre katki saglayacaktir.
Nitekim Universite 6grencilerinin besin aliminin, 6grenme
sireglerine ve genel akademik performansa olan potansiyel
katkilari, Gzerinde durulmasi gereken dnemli bir arastirma
alanini olusturmaktadir.

Yaptigimiz arastirmada incelenen bir diger besin grubu,
saglikli bir beslenme diizeninde 6nemli bir rol oynayan yag
grubu besinlerdir. Arastirmamizin sonuglari, yag grubu
besinlerin 6grencilerin akademik basarilari Gzerinde belirgin
bir etkisinin olmadigina isaret etmistir. Ancak, literatlrdeki
bazi calismalar, 6zellikle lipitlerin noronlarda yapisal ve
fonksiyonel rollerinin  oldugunu ortaya koymustur
(Chianese, 2018). Elde ettigimiz bulgulara gore, yag grubu
besinlerin okul basarisina etkisinin sinirli olmasi, dgrencilerin
bilingsiz tiketim aliskanhklari ile iliskilendirilebilir. Bu
baglamda, yagca zengin besinleri tiketme isteksizliginin
temel nedeninin, 6grencilerin kulaktan dolma bilgilere itibar
ederek tiketmek istememeleri oldugunu soylemek
muUmkdnddr. Bu da saglikli beslenme konusunda dogru
bilginin 6nemini ortaya koymaktadir.

Bunun yani sira beslenmede énemli bir yere sahip olan st
ve st UrUnleri, vlicut icin gerekli kalsiyum ve fosfor
acisindan zengin gidalardir (Kurt, Demirci ve Kurdal, 1981).
Yaptigimiz arastirmada da okul basari durumunu ok iyi
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olarak tanimlayan kisilerin st ve sit Grinleri besin tiketimi;
2,93 standart sapma orani ve ortalama 13,38 degeri ile okul
basari durumunu orta ve iyi derece oldugunu belirten
kisilerden bir miktar daha ytksek oldugu gérilmus ancak bu
degerin anlamlilik dizeyinde olmadigi bulgusu saptanmistir.
Bunun nedeni gencler arasinda gerek uygun saklama
kosullarinin saglanamamasi gerekse hizli tiketilemeyen sit
Urinlerinde uzun slre tazeliginin korunamiyor olmasi
gereken dnemin gosterilmesini zorlastiran unsurlar arasinda
yer almakta oldugu soylenebilir. Gida endUstrisinde
ambalajlama tekniklerinde yapilacak dudzenlemelerle bu
sorunlarin  dnlne gecilerek, Ogrencilerin sit ve sit
drdnlerine yonelimlerinin artirilmasi katki saglanacaktir. Bu
sayede saglikh beslenme icin gerekli olan sit ve sit grubu
besinler de gereken Onemi kazanacaktir (Bakirci ve
Terzioglu, 2022).

Yapilan calismadan elde ettigimiz bulgulara gore sebze ve su
tiketimi ogrencilerin okul basarisi ile pozitif yonla iliski
icindedir. Her ne kadar literatlirde meyve grubu besinler
cogu zaman fayda bicimi agisindan sebzeler ile birlikte anilsa
da yaptigimiz arastirmada meyve grubu besinlerin anlamli
dizeyde okul basarisina etki etmedigi bulgusu saptanmistir
(Godos et.al., 2018). Yine de yaptigimiz calismada gorildigu
Uzere sebze grubu besin tliketiminin 6grenciler arasinda
tercih edilen bir besin grubu olmasi memnuniyet verici
olarak gorulmelidir. Nitekim sebzeler hem lif agisindan hem
vitamin ve mineral agisindan, su ise temel yasam kaynagi
olmasi agisindan saglikl beslenmenin vazgegilmez iki 6nemli
gida kaynagidir. Bu calismada da gorildugu Gzere, saglikli
beslenmenin bedensel sagliga oldugu kadar zihinsel sagliga
da etkisi yadsinamaz bir gercektir. Bu nedenle 6grencilerin
okul basarilarini artirmak icin saglkl beslenme aliskanliklari
kazanmalari ve stres yonetimi becerileri gelistirmeleri
onerilmektedir. Bu baglamda, 0&grencilerin akademik
basarilarini iyilestirmek amaciyla, saglikli  beslenme
ahskanliklari edinmeleri ve ayni zamanda stres ydnetimi
becerilerini  gelistirmeleri  6nerilmektedir. Bu sayede
ogrenciler, hem fiziksel hem de zihinsel sagliklarini
koruyarak, butinsel bir yaklasim ile 6grenme slreclerine
daha etkin bir sekilde katkida bulunabilirler.
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Findik Meyvesinin Besinsel igerigi Uzerine Kisa Bir
Perspektif

A Brief Perspective on the Nutritional Content of Hazelnut

Fruit
Adem SAVAS B}

Atatlirk Universitesi, Ziraat Fakiltesi, Gida 0z

Muhendisligi Bolumd, Erzurum, Trkiye Meyveler insan beslenmesinde yer alan, bircok makro ve mikro bilesen bakimindan
zengin 6nemli gidalardir. Ulkemiz icin oldukca 6énemli meyvelerden biri olan findik
(Corylus avellana L.), Corylus cinsine ait oldukca popiiler agac yemislerinden biridir.
Kendine has karakteristik tat ve kokusu nedeniyle cig olarak tiketiminin yani sira bircok
alanda da kullanilmaktadir. Findik meyvesi protein, yag ve yag asidi kompozisyonu,
vitaminler, minareller bakimindan oldukga zengin bir kaynaktir. Findik meyvesinin,
kanser, diyabet, obezite, kardiyovaskiler hastaliklar gibi bir¢cok hastaliga karsi olumlu etki
gosterdigi belirtilmektedir. Bu ylzden fonksiyonel bir gida olan findik meyvesi
tUketiminin insan sagligi Gzerine olumlu etkileri oldugu duslinilmektedir. Bu derlemede
findik meyvesinin cesitleri, bilesimi ve insan saglig Gzerine etkileri hakkinda genel bilgiler
derlenmistir.

Anahtar kelimeler: Findik, beslenme, besinsel kompozisyon, saglik

ABSTRACT

Fruits are important foods in human nutrition, rich in many macro and micro
components. Hazelnut (Corylus avellana L.), one of the most important fruits for Turkiye,
is one of the most popular tree nuts belonging to the genus Corylus. Due to its
characteristic taste and odor, it is used in many areas as well as raw consumption.
Hazelnut fruit is a very rich source of protein, fat and fatty acid composition, vitamins
and minerals. It is stated that hazelnut fruit has a positive effect against many diseases
such as cancer, diabetes, obesity and cardiovascular diseases. Therefore, consumption
of hazelnut fruit, which is a functional food, is thought to have positive effects on human
health. In this review, general information about the types, composition and effects of
hazelnut fruit on human health has been compiled.
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Girisg

insanlar yasam fonksiyonlarinin srekliligi icin beslenmek
zorundadir. Nitekim saglikli bir bireyin yeterli ve dengeli
beslenmesi yasam kalitesi bakimindan elzemdir (Savas ve
ark., 2023). Yeterli ve dengeli beslenme icin gerekli
gidalardan biri de findik meyvesidir. Dinyada agacta yetisen
kabuklu yemisler arasinda bademden sonra en ¢ok dretimi
yapilan findik meyvesi (Corylus avellana L.), hus agaci
ailesinden betulaceae familyasinin bir Gyesidir. Avrupa ve
Klglk Asya’ya 6zgl bir Grin olan findik meyvesinin énemli
Ureticileri arasinda Turkiye, italya, ABD ve Azerbaycan gibi
tlkeler yer almaktadir. Ozellikle Tirkiye yillik 550.000 ton
findik Gretimi ile bu alanda 6nde gelen Ulkeler arasinda
oldugu belirtiimektedir. Findik meyvesi, kabugundan
ayrilarak ham olarak tiketilmesinin yani sira cikolata
sanayisi, un mamuller, atistirmaliklar, sekerlemeler,
dondurma ve yag sanayinde yaygin olarak kullaniimaktadir
(Ozdemir ve Akinci, 2004; Mexis ve Kontominas, 2009; Sahin
ve ark., 2019; Scarpari ve ark., 2020; FAO, 2023; Zhao ve ark.,
2023; Hojjati ve ark., 2023).

Makro ve mikro bilesenler bakimindan oldukga zengin olan
findik meyvesi, sagligi tesvik edici etkileri olan iyi bir kaynak
oldugu belirtilmektedir. Saghkl beslenme icin énemli bir
gida Urlnd olan findik, 100 graminda 600-650 kalorilik ener;ji
verdigi, organik asit olarak en cok malik asit bulundurdugu, i¢
findigin protein igeriginin %10-24 arasinda degistigi, yag
asidi olarak en fazla oleik ve linoleik asit bulundugu ve Fe,
Mg, Cu, Mn, K, P, Zn ve Ca gibi mineral ve vitaminler
bakimindan olduk¢a zengin bir kaynak oldugu ifade
edilmektedir. Ayrica esansiyel ve esansiyel olmayan amino
asitleri yapisinda bulunduran findik, 6zellikle glutamik asit,
aspartik asit ve arjinince oldukca zengindir (Koksal ve ark.,
2006; Simsek ve Aslantas, 1999; Sahin ve ark., 2019; Anonim,
2023).

Findik dinyada Gretimi yapilan yaygin bir Grin olup, 6zellikle
lliman ve nemli bolgelerde yetistirilmeye uygun bir Grindar.
Ulkemizde bilinen 22 farkli findik cesidinin oldugu ve italya,
Sili, Cin, Portekiz, Almanya, ABD, iran, Macaristan gibi
Ulkelerde farkli cesitlerin yer aldigi belirtilmektedir (Zhao ve
ark., 2023). Findigin 6zellikle insan sagligina faydali besin
bilesimi nedeniyle degerli bir gida Grind oldugu ve
cesitlerinin besin degerini etkileyen bircok etmenin yer aldigi
belirtilmektedir. Findik ve Grlnleri insan beslenmesinde yer
alan énemli bitkisel kaynakli gidalardan birisi olmasinin yani
sira (Koksal ve ark., 2006; Spataro ve ark., 2024), protein,
esansiyel yag asitleri, vitaminler ve minareller bakimindan
oldukga iyi bir kaynak oldugu bildiriimektedir. Mevcut
derleme, findik meyvesinin fiziksel, kimyasal ve saglk
Uzerine etkilerinin agiklanmasi amaclanmistir.

Findik meyvesinin kompozisyonu

Findik meyvesi, besleyici ve nutrasotik ozellikleri nedeniyle
fonksiyonel bir gida Gridntdur. Yapilan calismalarda findik
meyvesinin zengin bir besinsel kompozisyona sahip oldugu
belirtilmektedir (Alasalvar ve ark., 2003; Koksal ve ark., 2006;
Oz ve ark., 2021). Nitekim findik meyvesinin besinsel bilesimi
Uzerine cesit, iklim sartlari, farkli ekim alanlarindaki genotip
ve kiltirel uygulamalarin etki ettigi (Koksal ve ark., 2006) ve
yapilan bircok calismada iklim sartlarinin findik meyvesinin
besinsel bilesimini etkiledigi belirtilmektedir (Cristofori ve
ark., 2015; Cittadini ve ark., 2020). Literatlrde farkl orijinli
findik gesitlerinin kimyasal bilesimi Gzerine yapilan ¢alisma
sayisi oldukga fazladir (Oliveira ve ark., 2008; Vujevic ve ark.,
2010; Rezaei ve ark., 2014; Rovira ve ark., 2017).

Tablo 1.

Tlirkiye’de yetistirilen farkli findik 6rneklerinin minimum ve
maksimum besin iceriklerine ait sonuclar (Kdksal ve ark.,
2006)

Findik Ornekleri

Analizler Farkh cesitler Farkli cesitler
(Min) (Maks)
Nem (%) 2.49 5.25
Protein (%) 11.7 20.8
Kl (%) 1.87 2.72
Yag (%) 56.07 68.52
Yag asitleri (g/100g) 0.076 94.2
Vitamin (mg/100g) 0.041 82
Minarel (mg/100g) 1.7 1470
Esansiyel olmayan
aminoasitler (mg/100g) 414 1697
Esansiyel aminoasitler 124 9327

(mg/100g)

Tablo 1 ‘deki veriler incelendiginde Koksal ve ark. (2006)
farkl findik cesitleri Gzerine yaptiklari ¢calismada baskin yag
asitlerinin  oleik ve linoleik asitler oldugu, esansiyel
aminoasitlerden en fazla arjinin ve 16sin, esansiyel olmayan
amino asitlerden ise glutamik ve aspartik asitlerin oldugunu
rapor etmislerdir. Ayrica analiz edilen findik cesitlerinde
baskin minarel maddelerin potasyum, fosfor, kalsiyum ve
magnezyum oldugu bildirilmistir. Elde edilen sonuglar
incelendiginde cesit farkliigin findiklarin besinsel icerigine
etki ettigi gortlmektedir. Ayrica palaz, cakildak, kara ve
tombul findiklari Gzerine yapilan farkli bir arastirmada ise
ham protein dizeyi 18.25-22.06 %, yag igerigi 57.39-62.90
%, ham lif icerigi 2.91-3.69 %, enerji degeri 6.49-6.80 kcal/g,
kal igerigi 2.22-2.36 %, kuru madde orani 95.82-96.57 %,
karbonhidrat icerigi 7.82-12.16 % ve minarel icerigi 26.46-
6637 mg/kg arasinda degistigini rapor etmislerdir (Ozdemir
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ve Akinci, 2004).

Findik meyvesinin saglik tizerine etkileri

Findik ve dGrUnleri zengin bilesimleri nedeniyle insan
beslenmesin de dnemli bir yere sahiptir. Nitekim findik ve
drdnleri atistirmalik, sekerleme gibi bircok alanda yaygin
olarak tuketilmektedir. Findik meyvesi; fenolik asitler,
flavonoidler, stilbenler, lignanlar, hidrolize tanenler,
karotenoidler, ucucu yaglar ve fitokimyasallar bakimindan iyi
bir kaynaktir (Gorji ve ark., 2018; Krél ve Gantner, 2020).
Dolayisiyla  findik meyvesi bircok etki mekanizmasina
sahiptir.  Yapilan epidemiyolojik arastirmalar, findik
tUketiminin birgok hastalik Gzerine dogrudan ya da dolayl
olarak etki ettigi belirtiimektedir (Koksal ve ark., 2006).
Findik meyvesinin saglikli, tip-2 diyabetli,
hiperkolesterolemik ve obez bireylerde lipit profili ile
antioksidan kapasite Gzerine olumlu etkilerinin oldugu ve bu
etkilerin ise kolesterol seviyelerini dUslrlcli, DNA
metilasyonu ve lipit peroksidasyonundan kaynaklandigi
belirtilmektedir (Mollica ve ark., 2018).

Zengin bir yag kaynagi olan findik cekirdekleri doymamis yag
asitleri bakimindan iyi bir kaynak oldugu bilinmektedir.
Ozellikle findik yaginin kandaki kolesterol seviyesini
distrdugia ve hipertansiyonun olumsuz etkilerini kontrol
altina aldigl ifade edilmektedir. Wang ve ark. (2020)
yaptiklari calismada findik hidrolizatindan saglanan RLLPH
proteininin potansiyel anti-obezite 6zellige sahip oldugunu
rapor etmislerdir. Bahaeddin ve ark. (2017) fareler Gzerine
yaptiklari calismada, farelerin diyetine (800 mg/kg/gln)
findik c¢ekirdegi eklenmesinin hafizayl iyilestirdigini ve
anksiyeteyi azalttigini, siklooksijenaz-2'yi azaltarak amiloid-
B'nin (AB) neden oldugu noroinflamasyon ve apoptoz
Uzerinde iyilestirici etki gosterdigini rapor etmislerdir.
Mollica ve ark. (2018) in vivo olarak yapilan ¢alismada findik
tUketiminin bireylerde kilo kaybi sagladigi ve bunun findigin
yiksek lif ve protein iceriginden kaynaklandigini
belirtiimektedir.

Sonug¢

Findik meyvesi insan beslenmesinde yer alan, besinsel
degeri ylUksek bir hammadde ve gida olarak 6n plana
clkmaktadir. Findik (Corylus avellana L.), yillik 863 bin tonu
asan Uretimiyle en onemli kabuklu yemis bitkilerinden
biridir. Ulkemiz findik tretiminde Diinya’da ilk sirada yer
almaktadir. Fonksiyonel bir gida olarak tanimlanan findik,
saglikli ve dengeli beslenme igin duzenli olarak tlketilmesi
gereken gidalardan biri olarak vurgulanmaktadir. Findik
meyvesi ylksek protein icerigi, doymamis yag asitleri,
vitaminler ve minareller bakimindan oldukca zengin bir
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Grdnddr. Ayrica insan sagligl UGzerine bircok olumlu etkiye
sahip oldugu epidemiyolojik calismalar ile ortaya konmustur.
Dolayisiyla  findik ve Urlnlerinin  tiketim ve Uretim
miktarlarin artirilmasinin gerektigi distntlmektedir.
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