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ABSTRACT

Black garlic is obtained by fermentation of fresh garlic in condition under controlled high humidity
and temperature.The aim of this study is to investigate the effect of freezing as pre-treatment pro-
cess on black garlic produced from fresh Kastamonu garlics in terms of various antioxidant activity
parameters, phenolic and flavanoid contents, fermentation time and HMF formation. The antioxi-
dant properties analysis results of frozen and non-frozen black garlic samples were shown that
higher than those of white garlic and it was observed that total antioxidant capacity, the total phe-
nolic compound and total flavanaoid content values of black garlics increase with the storage pe-
riod under fermentation conditions. In addition, frozen garlics were found to have higher total
antioxidant activities on the 25th and 30th days (9.56 mg AE/g and 10.40 mg AE/g, respectively)
of the fermentation than the activities of non-frozen garlics the on the 35th day (8.49 mg AE/g) of
fermentation. The toxic compound HMF formation was found of the frozen sample at as high as
110 mg/kg in end of the 35th day. In conclusion, the use of pre-frozen garlics in black garlic pro-
duction will be more efficient in respect of antioxidant properties and time and cost saving.

Keywords: Black garlic, Kastamonu garlic, Antioxidant activity, HMF
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Introduction

Nowadays, people have interest in foods with strong natural
antioxidants and polyphenolic contents in order to maintain a
healthy and balanced diet. Especially the use of natural prod-
ucts in the treatment of diseases increased the clinical trials
of these products. (Ercisli, S. 2008). It has been reported that
garlic reduces the risk of breast cancer, the risk of brain haem-
orrhage and the risk of heart attack and slows down the pro-
gression of these diseases (De La Cruz and Garzia, 2007).
Garlic (Allium sativum) is widely used in the world and is
known as a spice with important polyphenolic contents. In
addition, the anti-bacterial property of garlic has been known
for many years (Marchese et al., 2016). It is believed that the
medical and beneficial properties can be attributed to certain
components present in garlic and extracts, and many studies
are associated with organosulfur compounds. (Tumors et al.,
20006).

There are studies showing the changes in phenol content and
antioxidant capacity according to the processing and storage
life changes of garlic containing products (Queiroz et al.
2009). Black garlic, a garlic product, has been widely used in
health and cosmetics in recent years. Black garlic is obtained
by keeping fresh garlic under controlled temperature and hu-
midity for a while. The processing time varies between 5-45
days depending on the temperature. It is kept in the tempera-
ture range 60 ° C to 90 ° C during the process and under con-
trolled humidity with no additional treatment and additives
(Toledano et al. 2016). When the garlic is cut or crushed, the
allicin which produces a sharp smell of garlic occurs (Mar-
chese et al., 2016). This sharp flavor and the smell of fresh
garlic limits the use of garlic. Black garlic does not have this
pungent odor and some bioactive properties such as increased
antioxidant properties vary. (Li et al., 2015). 5-Hy-
droxymethylfurfural (HMF) content, allicin content, amino
acid, nitrogen compounds, total acid content and total phenol
content were determined by Zhang et al. The results of HMF
analysis and total phenolics showed that a significant differ-
ence was observed in the samples that had darkened at differ-
ent temperature values (Zhang, et al., 2016). Kimura et al. in-
vestigated the production, bioactivity and applications of
black garlic (2017). When compared to the biological activity
of black garlic and fresh garlic, black garlic is said to have
advantages such as antiallergic, antioxidant and anti-cancer
properties (Kimura et al., 2017). It was stated that the use of
black garlic had no adverse effect on the medical field or the
food industry and that the biological activity of black garlic
could be increased by fermentation using yeast (Jung et al.,
2011). Exposing the garlic to high temperatures in the black-
ening process will destroy the cell wall. The process of freez-
ing the cell wall by pretreating the garlic before exposure to

high temperatures influences the darkening process. The sam-
ples exposed to freezing were observed to darken approxi-
mately twice as fast. It was shown that the study reduced the
blackening time and TPC, HMF-5 affect the sugar content
change and amino-N content (Li et al., 2015).

The aim of this study is to investigate the effect of freezing
pre-treatment before black garlic production process on anti-
oxidant properties of black garlics such as DPPH radical
scavenging activities, total phenolic content, total antioxidant
capacity, total flavanoid content and ferric reducing antioxi-
dant power (FRAP) and is observe to toxic HMF formation
levels of frozen and non-frozen garlics on fermentation pro-
cess time. Hence, the fermentation process was applied to fro-
zen and non-frozen Kastamonu Garlic, an endemic plant, un-
der optimum conditions compiled from the literature given
above, for the production of black garlic. It was also investi-
gated whether the pre-freezing treatment reduce or not the
fermentation process time. This study is the first study about
Kastamonu garlic on this subject and there is no study to in-
vestigate how the freezing process changes on various anti-
oxidant activities during production of black garlic, in the lit-
erature review.

Materials and Methods

All analytical grade chemicals were purchased from Sigma-
Aldrich Co. LLC. Deionized water was used to prepare all
aqueous solutions. Absorbances were measured using a pair
of identical quartet baths of 1 cm thickness using a SHI-
MADZU UVM-1240 UV-Visible spectrophotometer (manu-
factured by Shimazu Corp., Kyoto, Japan). The SHIMADZU
LC20-A Prominence high performance liquid chromatog-
raphy (HPLC) device (manufactured by Shimazu Corp.,
Kyoto, Japan) was used for HMF analysis.

Preparation Procedure of Black Garlic

In order to look at the effect of the freezing process on the
blackening process, 16 garlic bulb were frozen at -16 °C for
30 hours. After freezing, the frozen and non-frozen garlic
were placed in a 60 °C special oven and under optimum con-
ditions compiled from the literature for the blackening. One
sample was taken on the 20th, 25th, 30th and 35th days of
frozen and non-frozen garlic. All samples were stored at -16
°C for use in experiments.

Preparation of Black Garlic Extracts

Garlic extracts were prepared according to a standard proto-
col with minor modifications. 2.0 grams of garlic was taken
from the garlic and crushed in porcelain mortar. It was then
solved in 20 mL of a distilled water solution. After standing
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at 4 °C for 24 hours, the mixture was filtered through filter
paper. The resulting homogenate was centrifuged at 5000
rpm for 10 minutes (18°C). The last supernatant was removed
(100 mg / mL). It was used for the measurement of all analy-
sis parameters investigated in this study (Pedraza-Chaverri et
al., 2004).

DPPH Radical Scavenging Assay

In this study, antioxidant activity of frozen and non-frozen
garlic samples were investigated by DPPH (1,1-diphenyl-2-
picryl hydrazyl) radical scavenging method at different stor-
age times. The effect of ethanolic extracts of the garlic sam-
ples on the DPPH radical was monitored with a spectropho-
tometer at 517 nm. DPPH solution at concentration of
1.35x10* M was used as control solution. The absorbance
change in the solution was measured at four different concen-
trations for each added garlic extract at 0.166-0.666 mg/mL.
In addition, DPPH calibration solutions were prepared at
4.10° M-2.10* M concentrations by diluting the stock (4x10°
4 M) DPPH solution. Calibration equation was found as y =
(8.7+0.22)*10° x + 0.085. Thus, the percent radical scaveng-
ing activity was calculated by the following formula:

% inhibition = [(Co - C1) / Co] x100 (Bakir et al., 2018).

where Cy is the absorbance in the presence of control absorb-
ance and C; samples. Consequently, IC50 values of inhibition
change depending on concentration of garlic samples were
obtained as suggested by Mukherjee et al., (2011).

Determination of Total Phenolics

The total phenolic component of the ethanol extracts of garlic
samples was determined using the Folin-Ciocalteu reagent in
the literature (Slinkard and Singleton, 1977) and the gallic
acid-containing method as standard. For the application of
this method, 4.5 mL of deionized water and 0.1 mL of Folin-
Ciocalteu reagent were added. After 3 minutes, 0.3 mL
Na,CO; (2%) solution and 0.1 extract solution were added
and vigorously shaken. After a 2 hour waiting period, the ab-
sorption was measured at 760 nm. The concentrations of the
phenolic compounds were calculated according to the follow-
ing equation, obtained from the standard gallic acid (GA)
graph:

Absorption = 0.537 GA (uM) + 0.03, R*=0.999
Total Antioxidant Capacity Analysis

Reduction of Mo (VI) to Mo (V) and formation of green col-
ored phosphate / Mo (V) complex in acidic environment are
the basis of the method. 500 mg/L ascorbic acid standard
stock solution was prepared and diluted to 5 different concen-
trations (y=0.0033x-0.0601 and R? = 0.996). Then 28 mM

Research Article

Na;HPO4.12H,0 solution, 0.6 M H>SOj4 solution, 4 mM am-
monium molybdate solutions were prepared and 25 mL of
them were mixed and used as the reagent solution. 0.3 mL of
garlic extract was taken into a tube and 3 mL of the reagent
solution was added. The tubes were mixed well and kept at
95 °C for 90 minutes. The absorbance of the solutions was
then measured at 695 nm. All these procedures were per-
formed for ascorbic acid which is used as standard antioxi-
dant. Antioxidant activity was calculated as ascorbic acid
equivalent (mg AE/g garlic or black garlic) (Prieto, Pineda,
& Aguilar, 1999).

HMF Analysis

The samples were thoroughly ground and homogenized.
Weigh 2.5 g of sample into 50 mL flasks. The samples
weighed 50 mL with ultrapure water. After shaking, dissolu-
tion in ultrasonic bath for 30 sec was achieved. Filtered
through coarse filter. The filtrate was filtered through the 25
um microfilter and collected in the vial. Analysis was carried
out by HPLC belonging to Kastamonu University Central Re-
search Laboratory Application and Research Center. Results
were calculated to be mg HMF in kg garlic or black garlic.
The HPLC condutions were applied according to the method
of Kalabova and Vecerek, (2006).

Total Flavanoid Analysis

Quercetin stock solution was prepared at a concentration of
200 mg/L and five different concentrations were obtained by
dilution from this concentration (y=0.0349x+0.0295 and R?
= 1). Black garlic extracts (1 mL) were mixed with 2% AICI3
in the same amount for 10 minutes under room conditions.
The absorbances of the samples at 415 nm were recorded.
The same procedures were also performed for the standard
quercetin and the flavanaoid contents of the samples were
calculated as the equivalent of Quercetin (mg QE g garlic or
black garlic) (Arvouet-Grand, Vennat, Pourrat, & Legret,
1994).

Ferric Reducing Antioxidant Power (FRAP) Analysis

Dilution of the extracts was done with some modifications
according to Benzie and Strain. Stock solutions contained a
solution of 300mM acetate buffer (3.1 g of C;H3sNaO,-3H,0
and 16mL of C;H40,), pH 3.6, 10mM TPTZ (2,4,6-trisyridyl-
s-triazine) in 40mM HCI and 20mM FeSOs. The fresh work-
ing solution was prepared by mixing 1: 1: 10 TPTZ solution,
FeS0,4.7H,0 solution and acetate buffer and heated at 37 °C
for 25 minutes before use. Plant extract or reference was al-
lowed to react with FRAP solution in dark conditions for 30
min. Measurements of the colored product (iron tripliridridi-
azine complex) were then performed at 593 nm. Results were
expressed as mM FeSO4.7H,O equivalent in mg garlic or
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black garlic. The equation and correlation coefficient of the
calibration graph were as y=1.9558x-0.0024 and R? = 0.999,
respectively.

Results and Discussion
The Evaluation of Odour, Taste and Colour

Blacking changes in different fermentation days of has been
observed garlic by Reis Tarim Urunleri San Tic. A.S. Black
garlic samples were observed at the 20th, 25th, 30th and 35th
days. The pre-frozen and non-frozen samples were compared
at 20th day and that it was found that pre-frozen garlic was
darker and drier and the odour of pre-frozen and non-frozen
samples was disturbingly sharp. When the 25th day samples
were examined, it was determined that the taste bitter and wa-
ter decreased. In the 30th day samples, it was found that the
color of the frozen samples was darker and these samples
have more hard structure and the better taste compared to the
non-frozen samples. When the samples were examined on the
35th day, it was observed that the frozen samples were black,
bitter and dry; the non-frozen samples were black, bitter and
hard.

100

The Evaluation of DPPH Radical Scavenging Activities,
Total Phenolic Compound, Total Antioxidant Capacity,
Total Flavanoid Content and FRAP Analysis

The DPPH radical scavenging activities, total phenolic con-
tent, total antioxidant capacity, total flavanaoid and FRAP
analysis of frozen and non-frozen black garlic species were
evaluated at different storage times in this study. The results
are presented in Table 1. All of the results of analysis indi-
cated antioxidant properties of black garlic were found that
higher than those of white garlic. Similarly, black garlic has
proven its benefits to human health, due to its high content of
antioxidants and phenolic substances compared to fresh gar-
lic (Akan, 2014). Purev et al. (2012) showed that black garlic
and fresh garlic were directly related to anti-carcinogenic and
antioxidant activity in their study on immune system cells.
Kim et. al., (2012) studied the change in total phenolic and
flavanoid content of black garlic produced in different mois-
ture, temperature and storage media. Studies have shown that
garlic is a plant with antitumor and antioxidant properties be-
sides regulating blood pressure, lowering cholesterol, bacte-
rial infections and strengthening the immune system (Ayaz
and Alpsoy 2007). The inhibition (%) values in the concen-
tration range of 0.33-2.66 mg/mL as compared to the storage
times for black garlic samples were shown in Figure 1.

m0.166 mg/mL

%0 T m0.333 mg/mL

g0 L M0.500 mg/mL

H0.666 mg/mL
70

60

Inhibition (%)

50
40
30
20 -
10 -
0.

il

0. Day 20 Day (Frozen) 20.Day 25 Day (Frozen) 25 Day

30 Day (Frozen) 30 Day 35 Day (Frozen) 35 Day

Garlic Storage Times

Figure 1. Free radical scavenging capacities (measured by the DPPH test) of different concentrations of frozen and non-frozen

black garlic extract kept at different storage times.
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The % inhibition values obtained DPPH analysis of all garlic
samples were changed in proportion to the increase in con-
centration. Similarly, when different storage periods were
taken into consideration, the inhibition values increased with
storage times. Frozen samples were found to have higher in-
hibition at all concentrations compared to non-frozen black
garlic samples. Accordingly, frozen black garlic has been
shown to increase the phenolic and flavanaoid contents in op-
timum conditions compared to non-frozen black garlic. The
IC50 values were inversely proportional to the storage time
in both frozen and non-frozen black garlic samples. Thus,
free radical scavenging capacity was found to increase with
storage times. Similarly, it is seen that total antioxidant ca-
pacity, the total phenolic compound and total flavanaoid con-
tent values increase with the storage period (Table 1). How-
ever, it is seen that frozen samples contain higher phenolic
compound and total flavanaoid content than non-frozen sam-
ples in all storage periods at fermentation conditions. Alt-
hough, the FRAP value of frozen and non-frozen black garlic
was higher than the value of white garlic, theirs values are the
same each other. Moreover, the FRAP value of frozen and
non-frozen black garlic was almost never increased with stor-
age time. So when these results are evaluated for black garlic
samples, the reasons of high antioxidant capacity and good
health effects is thought to be related to high free radical scav-
enging activity, total phenolic and flavanaoid content. Simi-
larly, Sato et al. (2006) explained that the shorter time fer-
mented black garlic (60-70 °C, 85-90% relative humidity 40
days) increased the phenolic content 13-fold compared to

fresh garlic and the antioxidative properties became more ef-
fective. In addition, frozen garlics were found to have higher
total antioxidant activities at the 25th and 30th days of the
fermentation than the activities of non-frozen garlics the at
the 35th day of fermentation. Hence, the frozen process also
accelerates the fermentation process similar to study of Li et
al. (2015) and thus enhances the formation of antioxidant
compounds.

The Evaluation of HMF Formation

The HMF causing irritation to upper respiratory tract, eyes,
skin and mucous membranes, and is cytotoxic at high con-
centrations. In addition, also determined an oral LD50 to be
3.1 g/kg body weight for rats (Ulbricht, et al., 1984; Matic, et
al., 2009). Carcinogenic potential of HMF has been researc-
hed in investigation on rodents. HMF has been demonstrated
to promote and induce preneoplastic lesions as aberrant crypt
foci (ACP) in rat colon (Archer et al.,1992; Bruce et al.,1993;
Zhang et al., 1993) Recently, HMF has been shown that a
weak carcinogen in multiple intestinal neoplasia (min/p) mice
and significantly increasing the number of small intestine
adenomas (Svendsen, Husey, Glatt, Paulsen, & Alexander,
2009). Lastly, HMF has been reported that produces mutage-
nic effects by transforming into 5-sulfoxymethylfurfural
(SMF), a highly reactive intermediate that can react with
DNA and other macromolecules. (Bakhiya et al., 2009;
Cérdovaa et al., 2019).

Table 1. The Result of Total Phenolic, DPPH IC50, Total Antioxidant Capacity, Total Flavanoid, FRAP and HMF Analysis at
different storage times under fermentation conditions for frozen and non-frozen black garlic samples.

Storage Times of Garlic Samples (Day)

Fresh non-frozen frozen

0 20 25 30 35 20 25 30 35
Total Phenolic

2.68 84.61 69.72 170.28 278.29 86.48 140.48 181.45 378.85
(mg GA/g)
DPPH ICso

2.58 0.58 0.45 0.37 0.29 0.56 0.37 0.34 0.19
(mg/mL)
Total Antioxidant
Capacity Analysis 621 6.45 7.26 7.94 8.49 8.33 9.56 10.40 10.85
(mg AE/g)
Total Flavanoid

0.26 0.31 0.34 0.36 0.59 0.38 0.45 0.62 0.85
(mg QE/g)
FRAP Analysis
(mMFeSOs.7H:0/g) 0.09 0.23 0.23 0.23 0.24 0.23 0.24 0.24 0.24
HMF

0.18 2.00 6.40 19.80 34.00 3.20 9.80 27.60 110.00

(mg/kg)
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The HMF analysis results show that a very high and risky
HMF formation on the 35th day in the frozen sample at 110
mg/kg, and show that a very low HMF level at 9.80 mg/kg on
the 25th day. Even on the 30th day, the frozen black garlic
has a relatively low HMF level (34.00 mg/kg), the level of
HMF of the black garlic produced without freezing was lower
on the 35th day (27.60 mg/kg). However, since the fermenta-
tion time of black garlics produced from frozen garlics is al-
most completed at the range of 25-30th days of fermentation
according to data obtained from our study, it is clear that the
consumption pre-frozen black garlic does not pose any risk
for HMF toxicity at 25th and 30th days of fermentation.

Conclusion

In the production of black garlic, it is seen that pre-freezing
before fermentation will shorten the production process and
thus the costs will decrease. It has been found that the use of
frozen samples results in an increase in total phenolic sub-
stances and antioxidant capacity in black garlic contents com-
pared to non-frozen products. It has also been found that the
formation of HMF which has toxic properties occurs in low
amounts at the 25th and 30th day as the process completion
time of the fermentation of frozen samples. Hence, no present
any danger in terms of health hazards of HMF occurred in
frozen black garlic at 30th day fermentation. The results of
this study show that the use of frozen garlics in black garlic
production will be more efficient in respect of antioxidant
properties and time and cost saving.
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ABSTRACT

The conscious society has begun to be more selective about food and the interest in traditional
food has increased. Ready to eat foods are sold even on traditional food streets and food safety has
been questioned. In the scope of the study, food safety of the fried mussel consumed is investi-
gated. This study aims to evaluate food safety perceptions of fried mussel consumers through a
survey conducted in Sinop which is a province of Turkey. Data were collected through a face-to-
face survey and 234 respondents joined our research. Multiple correspondence analysis methods
were selected to find out the food safety perception of customers.

As a result of research, it was determined that of respondents under the age of 30 don’t have
knowledge about food safety, but respondents over the age of 30 have knowledge about food
safety. Also, the respondents in the 45+ age group think that fried mussel is healthy, while the 30-
44 age group clearly think that they are not healthy. Overall respondents have different views of
different sea products consumption, sales locations, hygienic conditions, and food safety.

Keywords: Food safety, Fried mussel, Ready to-eat food, MCA (multiple correspondence
analysis)
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Introduction

The consumption of processed food, which has food addi-
tives, has increased with the rapidly increasing world popula-
tion. However, technological developments have increased
consumer awareness, especially in food products that directly
related to our health. Every day people started to move away
from refined and fast food products, traditional foods became
important. Anxieties about people's healthy life increase tra-
ditional food consumption and demand. Food safety is gener-
ally a healthy and reliable way of delivering food to the con-
sumer by preserving the chemical, physical, sensory and mi-
crobiological qualities of the food, from the production to the
consumption (from farm to fork).

As the preference of traditional products increases, quantita-
tive studies (Ohiokpehai 2003; Bindu et al. 2004, 2007, 2014;
Turan et al. 2015; Kocatepe et al. 2016; Steyn et al. 2013;
Marras et al. 2014; Alfiero et al. 2017) on the safety of these
foods and particularly qualitative (Tasdan et al. 2014;
Kocatepe and Tir1l 2015; Sahin and Meral 2012; Giilse Bal et
al. 2006) studies that have overlooked consumer opinions
have increased.

Mussel meat consumed as raw, canned, smoked, marinated,
dried, frozen throughout the world. In Turkey, mussel stuffed
and fried mussel consumed especially in coastal areas are the
most preferred mussel products. The fried mussel is usually
prepared at homes and restaurants. It is offered to people's
consumption through street vendors and restaurants. How-
ever, cleaning and preparation steps are quite laborious and
time consuming. In addition, shelf life of mussel is very lim-
ited and the presence of mussels is seasonal. These problems
make it difficult for consumers to buy this food. The fried
mussel contains 42.62% moisture, 22.94% protein, 30.14%
fat and 4.6% ash (Bindu et al. 2004). Kocatepe et al. (2019)
had reported the fried mussel’s crude protein, crude lipid,
moisture, and crude ash as 13.94-16.72, 6.76-11.37, 72.19-
56.99, 5.12-9.76 % respectively. And they reported that the
frying methods were effect the proximate compositions of
mussels. The mussel water activity ranges from 0.85 to 0.92
(Bindu et al., 2004). The chemical and microbiological spoil-
age of the mussel which has high water activity, is very rapid.
For this reason, the mussels are kept alive in the water before
being processed, and then the shells of mussels removed, im-
mersed in carbonated water. Then mussels are covered with
mix (flour + salt + spice) and fried in hot deep oil. After this
process; fried mussels consumed immediately. For this rea-
son, fried mussels are a traditional food among street foods.
Street foods are ready-to-eating food items retailed by ven-
dors and can be snacks, main meals or beverages (Ohiokpehai
2003). Street foods come with many advantages, they are
usually cheap, are easily available at everytimes and places
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and are often the only business catering to the working poor
urban population. However, their doubtless positive charac-
ter, the dominant role that street foods play in the nutrition of
many urban dwellers comes with many challenges. Unsani-
tary conditions, bad food quality and pollution are just some
of the negative aspects of street foods that emerged during
this discussion. However, these big challenges, there seems
to be little doubt among the participants to this discussion
however, that street foods are part of urban life and that this
thriving sector and those active in it are well worth being pro-
tected and supported. As one of the major means foraccessing
food for the urban population, street food should get more at-
tention by governmentsand development agents in order to
improve their status and their impact on food security, food
safety and nutrition (FAO, 2011).

In recent years, it has been observed that in the public opinion
surveys, it is preferred to use data analysis methods which
enable people's demographics as well as perceptual charac-
teristics to be represented with points in the multi-dimen-
sional space. It is highly relevant to determine the geometric
positions of observations and features through the use of sim-
ilarity or difference information based on distance measures
in terms of certain characteristics of observations. When the
studies done for this purpose are examined, in the analysis of
the categorical data, the most frequently used multiple corre-
spondence analysis (MCA) method is encountered. MCA is a
generalization of the simple correspondence analysis (CA)
method of multivariate categorical data called Burt matrix.
Greenacre and Blasius (1994) described in detail the compu-
tations involved in CA. A multiple correspondence map
makes it easier to interpret the relationships in the corre-
spondence table (Greenacre and Blasius, 2006).

This study aims to evaluate food safety perceptions of fried
mussel consumers through a survey conducted in Sinop
which is a province of Turkey. Data was collected through a
face-to-face survey and 234 respondents participated in this
research. Multiple correspondence analysis methods were se-
lected for find out the food safety perception of customers.

Materials and Methods

Data Collection

The data have been collected using face to face survey
method in Sinop which is a small city on the most northern
edge of the Turkish side of the Black Sea coast in the period
between June and August 2017. Survey were applied to con-
sumers, where fried mussels were sold. The surveys consist
of twenty-one questions. The survey questions (Table 1) de-
veloped by us were below:
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Table 1. Survey questions

Demographic profile questions(Q)
Q1  Gender
Q2 Age
Q3  Marital Status
Q4 Occupation
Q5 Income
Q6  Educational Level
Q7  Nationality

Yes / No questions
Q8 Do you have information about food safety?

Q10 Do you have seafood that you consumed other than
fish?

Q11 Do you have information about mussel?

Q13 Have you ever eat fried mussel before?

Q18 Do you have any fear about consuming mussel?

Q20 Have you ever been gastro —intestinal diseases af-
ter you consumed fried mussel?

Q21 Is the fired mussel healthy?

Multiple choice questions
Q9  What is the food safety? (you can mark more than
one answer)

Q12  Which mussel product do you prefer to eat?

Q14 How often do you consume fried mussel?

Q15 Which hour intervals do you eat fried mussel?

Q16 Where do you buy a fried? Or Where do you eat a
fried mus-
sel?

Q17 What is the most important thing for you in terms
of food safety when buying fried mussel?

Q19 What is your information resource about the fried

mussel security?

Data from 234 consumers who responded to the question-
naires were evaluated.

Multiple Correspondence Analysis (MCA)

Correspondence analysis is an exploratory technique used to
analyze categorical data tables.

If there are more than two categorical variables in the corre-
spondence table, multiple correspondence analysis which is
the generalization of simple correspondence analysis, is used.
The simplest way of the generalization of simple (two cate-
gorical variable) correspondence analysis to the multivariate
case is to apply the correspondence analysis to a matrix, often
denoted G, called the indicator matrix (Greenacre, 1988). In-
dicator variables are constructed for each category of varia-
bles.
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In the case of X variables, x the category number of the vari-
able is py while the total category number is denoted by P in
all the variables.

P=Y%1px (1

The G indicator matrix, in which n responses are defined in
binary code, is a matrix of indicator variables. G matrix is a
matrix consisting of '0' and '1' values. If an observation falls
into the category of p, Gip = 1, otherwise Gj, = 0 (Greenacre,
1988). In another form, the G matrix is formed by writing the
X submatrices side by side.

G = (Glﬁ Gz, ey Gx, ey Gx) (2)

The matrix obtained by multiplying the transpose of the indi-
cator matrix by itself is called the Burt Matrix. Burt Matrix
is indicated by 'B'.

B=G'G@3)

Burt Matrix is a symmetric and square matrix. Multiple cor-
respondence analysis can be defined as simple correspond-

ence analysis of the Burt Matrix (Greenacre and Blasius,
1994).

To obtain MCA from matrix B, the following steps are per-
formed.

Step 1. Correspondence matrix P is obtained as

P ={p;} =by/n 4

where n = ;. j b; j» also, row totals ( ;) equal to column to-
tals (1j).

Step 2. Standardized residuals matrix S is abtained and per-
formed an eigenvalue-eigenvector decomposition on

S.
S = {syj} = (pyj — riry)/|friry (5)
The eigenvectors, v;; and the eigenvalues, A are obtained by

an eigenvalue-eigenvector decomposition of S.A values are
principal inertias of G. If we want to find the principal inertias
of B, these values are squared.

Step 3. The standard coordinate for i-th row (or column) in
the s-th dimension is obtained as

tis = vis/\[1i (6)
Step 4. The principal coordinates are foundby
fis = tisds (7)

In this study, SPSS statistical package program was used for
data analysis. More information about MCA can be found in
Benze’'cri 1969,1992; Hill 1974; Nishisato 1980,; Nishisato

11
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and Sheu 1980; Young 1981; Greenacre and Blasius 1994;
Weller and Romney 1990; Clausen 1998; Greenacre and
Blasius 2006; Abdi and Valentin 2007; Le Roux and Rouanet
2010; Husson and Josse 2014; Greenacre 2017; Husson et al.
2018.

Results and Discussion

A total of 234 respondents are interviewed. Approximately
59% of them is male and 41.5% is female. Large number of
respondents were aged between 19 and 44 (83.3%). 68.8%of
the respondents works full-time, 31.2% of the respondents is
not working any job and student. Occupations of the respond-
entswork official (22.2%), engineer or doctor (16.2%), la-
bourer (13.7%), student (26.5%) and other (16.7%). Table 2
summarized the demographic data of respondents. This study
examined the validity of MCA method. The output of MCA
includes plots of the category quantifications and the object
scores.

According to income group (under TL (Turkish liras) 1000,
TL 1001-2500, TL 2501-4000, above TL 4000) and occupa-
tion (not working, official, engineer or doctor, labourer, stu-
dent, other) the relationship between “What is the most im-
portant thing for you in terms of food safety when buying
fried mussel?” (Hygienic preparation, sales and service; Per-
sonal hygiene; Selling area; Taste; Experiences; Freshness;
Price), and “Have you ever been gastro-intestinal diseases
you consumed fried mussel?” (Discomfort; No Discomfort)
variables were analysed by multiple correspondence analysis.
Figure 1 shows the symmetric map of these categories.

If we examine the amounts of inertia and their percentages
which each axis have, the first horizontalaxisis of, accounting
for 35.9% of the inertia, and the second is of accounting for
34.4% of the total inertia, so the essential information is cap-
tured by the horizontal and vertical spread of the points in two
dimensions.

Research Article

Table 2. Demographic profile of respondents in the con-
ducted survey

Parameters Number of  Percent (%)
respondents
Gender
female 97 41.5
male 137 58.5
total 234 100
Age
13-18 years 17 7.3
19-29 years 93 39.7
30-44 years 102 43.6
>45 years 22 9.4
total 234 100
Marital Status
Married 127 54.3
Single 107 45.7
Total 234 100
Occupation
Not working 11 4.7
Official 52 222
Engineer or Doctor 38 16.2
Labourer 32 13.7
Student 62 26.5
Other 39 16.7
Total 234 100
Income
Under TL 1000 20 8.5
TL 1001-2500 62 26.5
TL 2501-4000 83 355
Above TL 4000 69 29.5
Total 234 100
Education Level
Literate 4 1.7
Primary school 2 0.9
Primary education 4 1.7
secondary school 13 5.6
High school 36 154
University 175 74.8
Total 234 100
Nationality
T.C. (Turkish citizen) 209 89.4
Other 25 10.6
Total 234 100
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Figure 1. Two dimensional multiple correspondence analysis map for five categorical variables (income, occupation, Q17,
Q19, Q20), *Alo 174: Republic of Turkey Ministry of Agriculture and Forestry: Food line, safer food healty life.

Table 3 presents the results of discrimination measures for
dimensions and variables. As a result of analysis, the inertia
values are obtained by 0.3598 for Dimension 1 and 0.344for
Dimension 2. According to these values, the graphical repre-
sentation given in Figue 1 can be said to have a good fit be-
tween the categories with a total variance ratio of 70.3%.
When discreteness measures which are called as squared cor-
relation in Table 2 are examined, it is seen that occupation
and income variables contribute a great deal to explain the
first dimension, also, in the explanation of the second dimen-
sion, it is seen that all variables provide contributions at sim-
ilar rates.

Table 3. Discrimination measures for dimensions and varia-
bles (Occupation, Income, Q17, Q19, Q20)

Variables Dimension 1 Dimension 2
Occupation 0.780 0.378
Income 0.750 0.347
Q17.What is the most im- 0.148 0.325
portant thing for you in

terms of food safety when

buying fried mussel?

Q19. What is your infor- 0.110 0.267
mation resource about the
fried mussel safety?

020.Have you ever 0.001 0.404

beengastro-intestinal dis-
eases you consumed fried
mussel?
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When Figure 1 is examined, it is seen that the respondents
participating in the study were influenced by kith and kin as
fried mussel safety source of not working and students with
income between TL 1000 and TL 1001-2500, and it is gener-
ally seen that the hygienic preparation. Also, the respondents
who have TL 2501-4000 and above TL 4000 have seen Ex-
perts and ALO174 (Republic of Turkey Ministry of Agricul-
ture and Forestry-complaint line) as an information source for
fried mussel safety by Engineer or Doctor, Official and Oth-
ers and personnel hygiene is the most important issue in terms
of food safety.Another comment from Figure 1 is that while

engineer or doctor,labourer and notworking which is partici-
pated in the survey are "Discomfort" after they have con-
sumed fried mussel, students and official are not "Discom-
fort".

According to age group (13-18 years; 19-29 years; 30-44
years;> 45 years). the relationship between “Is the fried mus-
sel healthy?” (YES; NO) and “Do you have information
about food safety?” (I have; I don’t have) variables were an-
alysed by multiple correspondence analysis. Figure 2 shows
the symmetric map of these categories.

IO Age
I 15 the fried mussel healthy?
Do you have information
1,59 about food safety?
age 45+
1,04 2
' YES
o™ -
e 05
i) age 13-18
w
e o age 19-29 I have
@ o
E
o 00
age 30-44
0.5 | don't have o
MNO
-1,0-
T T T T
-20 15 10 -05 0,0 05 1.0

Dimension 1

Figure 2. Two dimensional multiple correspondence analysis map for 3 categorical variables (Age, Q8, Q21)

Table 4 presents the results of discrimination measures for
dimensions and variables. As a result of analysis, the inertia
values are obtained by 0.389 for Dimension 1 and 0.351 for
Dimension 2. According to these values, the graphical repre-
sentation given in Figue 2 can be said to have a good fit be-
tween the categories with a total variance ratio of 74 %. When
discreteness measures which are called as squared correlation
in Table 4 are examined, it is seen that age and QS variables
contribute a great deal to explain the first dimension, also, in

the explanation of the second dimension, Q21 is very im-
portant variable. It has a great contribution for Dimension 2.

When the graph in Figure 2 is analyzed. it is seen that re-
spondents in the 13-18 age group and 19-29 age group have
no information about food safety, but respondents in the 30-
44 and 45+ age groups have knowledge about food safety.
Also, the respondents in the 45+ age group think that fried
mussel is healthy, while the 30-44 age group clearly think that
they are not healthy.
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Table 4. Discrimination measures for dimensions and varia-
bles (Age, Q8, Q21)

Variables Dimension  Dimension
1 2

Age 0.593 0.210

08. Do you have informa- 0.572 0.084

tionabout food safety?

Q21. Is the fried mussel 0.001 0.759

healthy?

According to nationality (T.C.; Other) the relationship be-
tween “Do you have seafood that you consume other than
fish?” (YES; NO) and “What is the most important thing for
you in terms of food safety when buying fried mussel?” (Hy-
gienic preparation, sales and service; Personal hygiene; Sell-
ing area; Taste; Experiences; Freshness; Price) variables were

Research Article

analysed by multiple correspondence analysis. Figure 3
shows the symmetric map of these categories.

Table 5 presents the results of discrimination measures for
dimensions and variables. As a result of analysis, the inertia
values are obtained by 0.454 for Dimension 1 and 0.380 for
Dimension 2. According to these values, the graphical repre-
sentation given in Figue3 can be said to have a good fit be-
tween the categories with a total variance ratio of 83.3%.
When discreteness measures which are called as squared cor-
relation in Table 5 are examined, it is seen that Q10 and Q17
variables contribute a great deal to explain the first dimen-
sion, also, in the explanation of the second dimension. Na-
tionality and Q17 are very important variables. They have a
good contribution for Dimension 2.

D MATIONALITY

__ Do you have seafood that
L }{OU consume other than
ish?

What is the most important
thing for you in terms of
food safety when buying
fried mussel?
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2;_
: MO
1 Experiences o
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=
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E
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_D=4 o
-3
Freshness
-4 T T T T
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Dimension 1

Figure 3. Two dimensional multiple correspondence analysis map for 3 categorical variables (Nationality, Q10, Q17)
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Table 5. Discrimination measures for dimensions and varia-
bles (Nationality, Q10, Q17)

Research Article

hygiene and freshness categories seem to be far from the
origin. This indicates that the marginal frequencies of these

Variables Dimension 1 Dimension 2 categories are less than the others.

Nationality 0.257 0.325 According to occupation (not working, official, engineer or
Q10. Do you have seafood 0.506 0.125 doctor, labourer, student, other). income group (under TL
that you consume other 1000, TL 1001-2500, TL 2501-4000, above TL 4000) and ed-
than fish? ucation (literate; primary school; primary education; second-
Q17. What is the most im- 0.598 0.689 ary school; high school; University), the relationship between

portant thing for you in
terms of food safety when
buying fried mussel?

“Where do you buy a fried mussel? or Where do you eat a
fried mussel? “(Home made; Otel; Market; Restaurant; Fast-
Food; Street saler), “What is the most important thing for you
in terms of food safety when buying fried mussel?” (Hygienic
preparation. sales and service; Personal hygiene; Selling area;
Taste; Experiences; Freshness; Price) and “Have you ever
been gastro-intestinal diseases you consumed fried mussel?”
(Discomfort; No Discomfort) variables were analysed by
multiple correspondence analysis. Figure 4 shows the sym-
metric map of these categories.

When the graph in Figure 3 is examined. Turkish national re-
spondents who say that they have not consumed seafoods that
they consumed other than fish before, have paid attention to
hygienic preparation, experiences and freshness in terms of
food safety. For other (non-Turkish) respondents who say
that they do not consume seafoods other than fish, it is seen
that personal hygiene, taste and selling area variables are im-
portant in terms of food safety. Also, in Figure 3, the personal

5 (O EDUCATION
) INCOME
OCCUPATION
Where do you buy a fried
PRIMARY ED (O mussel? or Where do you
o eat a fried mussel?

4 What is the most important
thing for you in terms of
food safety when buying
fried mussel?

__ Have you ever beengastro-
intestinal diseases you

3 consumed fried mussel?
o~
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m o)
c 27
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Figure 4. Two dimensional multiple correspondence analysis map for 3 categorical variables (Education, Income, Occupation,

Q16, Q17, Q20)
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Table 6 presents the results of discrimination measures for
dimensions and variables. As a result of analysis, the inertia
values are obtained by 0.351 for Dimension 1 and 0.332 for
Dimension 2. According to these values, the graphical repre-
sentation given in Figue 1 can be said to have a good fit be-
tween the categories with a total variance ratio of 68.3%.
When discreteness measures which are called as squared cor-
relation in Table 6 are examined, it is seen that income, occu-
pation and Q16 variables contribute a great deal to explain
the first dimension, also, in the explanation of the second di-
mension, education, Q17 and Q20 are very important varia-
bles. They have a good contribution for Dimension 2.

Table 6. Discrimination measures for dimensions and varia-
bles (Education, Income, Occupation, Q16, Q17,

Q20)
Variables Dimension 1 Dimension 2
Education 0.291 0.366
Income 0.692 0.128
Occupation 0.664 0.376
Q16.Where do you buy a 0.357 0.294
fried mussel? or Where
do you eat a fried mus-
sel?
Q17.What is the most im- 0.078 0.341
portant thing for you in
terms of food safety when
buying fried mussel?
020.Have you ever 0.025 0.487

beengastro-intestinal
diseases you consumed
fried mussel?

When Figure 4 is examined, it is clearly seen that the engi-
neers or doctors from the respondents participating in the sur-
vey whose incomes are above TL 4000 have reached fried
mussel through hotel, market or home made and discomfort.
Under TL 1000 and TL 1001-2500 students and not-working
responders usually buy fried mussel from street vendors and
are usually Non-Discomfort. It is seen that the university ed-
ucated official and others with a TL 2501-4000 income prefer
to buy fried mussel generally from the resteurants and hy-
gienic preparation, also, they are important for them in terms
of food safety. Also, in Figure 4, the primary school and pri-
mary education categories seem to be far from the origin.
This indicates that the marginal frequencies of these catego-
ries are less than the others.

MCA analysis was also performed for different combinations
of other questions. However, these findings were not included
in the study as graphical approaches with low explanatory
rates were obtained.

Research Article

Conclusion

We have used multiple correspondence analysis (MCA)
method in determining food safety perception of customers
in a food safety survey. Graphical interpretations which are
obtainded by MCA of the food safety survey data provides
vital information. As we discussed above that MCA was a
method for exploring relations between categorical variables
in dataset.

As aresult of research, it was determined that of respondents
under the age of 30 do not have knowledge about food safety,
but respondents over the age of 30 has knowledge about food
safety. Also, the respondents in the 45+ age group think that
fried mussel is healthy, while the 30-44 age group clearly
think that they are not healthy. Overall respondents have dif-
ferent views of different sea products consumption, sales lo-
cations, hygienic conditions and food safety.
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Food Engineering Department, 34210 The aim of this study was to evaluate physical, chemical and organoleptic properties the ice creams
Istanbul, Turkey made from buffalo milk, cow milk, and their mix during storage for 21 days. Before the cow milk
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Food Engineering Department, 25240 milk cream. The highest acidity values were determined in ice cream samples made from buffalo
Erzurum, Turkey milk using the alkali titration method. The pH of ice cream samples was found at between 6.44

and 6.60. The average pH of ice cream samples was found as 6.53. The overrun values of ice cream
samples ranged from 34.10 % to 43.23 % and the highest overrun values were determined in sam-
ples made with buffalo and cow milk mix. The first melting time of ice cream samples was between
1109s and 1510s. Generally, the first melting time of ice cream samples made from buffalo milk
was longer than that of only cow milk ice cream samples. The highest L color value was deter-
mined at ice cream samples made from only buffalo milk. Generally, buffalo milk ice cream sam-
ples were preferred by the panelist with the highest scores when compared with ice cream samples
made from cow and mix of cow and buffalo milk. As a result, it can be surely said that the use of
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Introduction

Ice cream is a very desirable dairy product that has been con-
sumed by everyone from seven to seventy in worldwide. Ice
cream is a dessert making from milk, sugar, additives includ-
ing stabilizer, may also contain other food products such as
fruits, which enhances its nutritive value same as sales. Re-
cent studies show that ice cream plays a fundamental role in
our diets, which consume great amounts of it. Generally, cow
milk is used to ice cream production in many countries of the
world. Buffalo milk contains butter fat at a high level. For this
reason, generally, buffalo milk is used at dry cream making.
However, buffalo milk contains higher calcium and protein.
But, the cholesterol level of buffalo milk is lower than that of
cow milk (Zicarelli 2004). Although buffalo milk contains
more lactose than the cow milk, lactose intolerance problem
sourcing from buffalo milk is less (Ahmad et al., 2013).

Buffalo milk has a higher value than the other milk types in
terms of the amount of mineral matter as well as the fat con-
tent (Cashman 2002a, b). In particular, the amount of B12,
riboflavin and folic acid is higher than other milk kinds
whereas folate binding capacity is lowest of buffalo milk
(Sharma et al., 2007). Oligosaccharides, which form a large
part of lactose in the milk and contribute to the realization of
many vital and biological functions, are found in high quan-
tities in buffalo milk compared to other milk varieties (Mar-
tinez-Ferezet al., 2006). Since the buffalo milk has a high dry
matter content, it can be used in many milk products, but also
contributes to energy saving in production poses (Ahmad, et
al., 2013).

When cow milk was used at ice cream making, milk must be
fortified with fresh cream. Because buffalo milk contains fat
at high level, the ice-cream can be produced from buffalo
milk unless fat adding. Milk fat increases the body, texture,
homogeneity and organoleptic properties of ice cream sam-
ples. The fat ratio must be minimum of 8% for hard ice cream
and for 7% for soft ice cream (Hamilton 1990). However, the
color of buffalo milk is whiter than that of cow milk. This
state will be effected as positive to color of ice cream. There
is paper at limiting number according to the buffalo milk ice
cream. Minhas et al. (2002) made ice cream from buffalo
milk with different stabilizators and found that when the vis-
cosity of ice cream increased, the organoleptic properties in-
creased too. Guven et al. (2002) made Turkish Maras ice
cream from goat milk and found that the average overrun ra-
tio and pH degree of samples were 21.74% and 6.58 respec-
tively. Akalin and Gone (1995) made the cow milk ice cream
and found that viscosity and overrun ratio of samples were
between 5622 mPa.s-7324 mPa.s and 28.02%-40.10%, re-
spectively. Simsek et al. (2006) made ice cream from cow
milk with different stabilizers and found that pH and first
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melting time were between 6.31-6.39 and 36.63- 75.63 min,
respectively. Ozdemir et al. (2003) made ice cream for dia-
betic patients and found that the pH, viscosity and overrun
were among 6.50- 6.77, 2350 mPa.s- 6020 mPa.s and
26.30%- 37.52%, respectively. Konar and Akin (1992) made
ice cream samples from cow, sheep and goat milk and found
that sheep milk ice cream had the highest viscosity than that
of other samples. The objective of this study was to compare
the buffalo milk ice cream quality and cow milk ice cream
quality.

Materials and Methods

Materials

Buffalo milk samples used in ice cream making were taken
from milk producers in Erzurum. Cow milk samples and raw
cream were taken from Ataturk University Pilot Milk Plant.
Sugar, salep, emulgator and plastic containers and glass were
purchased in Erzurum.

Methods
The preparation of ice cream samples

In this research, buffalo milk, cow milk standardized with
fresh cream and buffalo and cow milk mix (1:1) were used
for ice cream making. Because the fat ratio of the buffalo milk
was 7.1%, the fat ratio of cow milk was standardized to 7.1%
too. Milk samples of 3 kg (buffalo, cow and buffalo and cow
mix) were heated to 40°C and added to milk the 550 g sugar,
30 g stabilizer (salep) and 10 g emulgator. Mix was pasteur-
ized at 78°C for 10 minutes. Then, the mix was cooled to
5°C and ripened at same temperature for 24 hours. The ice
cream samples were prepared in ice cream machinery and
hardened in deep freezer (-18°C ). Samples were taken at
1,7,15 and 21 days of storage periods and analyzed. Ice cream
samples were produced in triplicate.

The analysis of milk, cream and mix samples

The dry matter, fat, acidity and pH analysis of milk, cream
and mix samples was made as Kurt et al. (2007). The dry mat-
ter was performed using an air circulation oven (Memmert
UF110, Germany). The fat content of samples was measured
by Gerber Method using Gerber centrifuge machine (Funke
Gerber 12105, Germany). The pH value was measured using
a digital pH meter (model WTW pH-340-A, Weilheim, Ger-
many). The acidity was determined by the alkali titration
method using sodium hydroxide (0.1 N ) and the results were
expressed in °SH (Soxhlet Henkel).

The analysis of ice cream samples

The viscosity of ice cream mix samples was calculated by
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Viscositmetry (Polten RY-8). The calculation of viscosity
was made at 20 rpm using 0,5 no spindle (Abrahamsen and
Holman, 1980). The pH value was measured using a digital
pH meter. Before analysis, pH meter was standardized (Kurt
et al., 2007). Overrun was calculated according to the equa-
tion [(volume of ice cream) — (volume of mix)/volume of
mix x 100] given by Jimenez et al., (1993). First melting time
that expressing the strength and structural properties of ice
cream was determined according to the method UM 0801 de-
scribed by Anonymous (1997). Color analysis of samples
was made with Minolta Data Processor DP- 300 series. Re-
sults were given as L, a, b degrees (Chroma Meter, CR-200,
Osaka, Japan; Anonymous, 1979). The sensory evaluation of
the ice cream samples was performed by 7 panelists selected
from the academic staff of food engineering department via
the use of a score test for flavor, body and texture, color and
appearance, resistance to melting, creamy taste, unacceptable
taste and general acceptability. Hardened ice cream samples
were tested at a serving temperature of -10°C. The sensory
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characteristics were assessed on a scale from 1, for very poor,
to 9, for excellent (Roland et al., 1999). Ice cream samples
were served to participants selected from nonsmokers who
had previous sensory analysis experience at serving tempera-
ture (-10°C). Warm water and bread were provided to the
panelists among two samples in order to find out the differ-
ences between the samples easier to perceive.

The data were analyzed using of variance (SPSS 13.0 for
Windows) and Duncan’s new multiple range tests were done
using the SAS program (Y1ldiz and Bircan, 1991).

Results and Discussion

The total solid, fat and pH results of buffalo milk, cow milk
and fresh cream were given Table 1.

The physical and chemical analysis results of ice cream sam-
ples were given in Table 2.

Table 1. The some physical and chemical properties buffalo milk, cow milk, raw cream and mixes used at making of ice cream

samples
Analyses Buffalo Cow Raw Cream  Buffalo Ice Cow Ice Buffalo and
Milk Milk Cream Mix Cream Mix Cow Mix
Drymatter 17.25 12.73  54.50 33.12 31.96 32.32
(%0)
Fat (%) 7.10 34 51.00 7.10 7.20 7.15
pH 6.68 6.43 6.55 6.59 6.43 6.40
Values represent means of triplicates
Table 2. Physical and chemical analysis results of ice cream samples.
Ice Cream Storage Acidity pH First Dripping Overrun Viscosity Color Color Color
Samples Time (Days) (SH) Time (Second) (%) (cP) L a b
(A) 1 10.67 6.55 1510 41.0 4420 108.5 -1.15 3.54
Buffalo Milk 7 9.03 6.54 1386 43.2 4550 105.6  -1.17  3.44
Ice Cream 14 8.88 6.55 1455 42.0 3955 1023 -1.18 321
21 8.43 6.64 1465 42.0 3975 106.5 -1.15 3.36
(B) 1 7.90 6.52 1109 423 1440 81.4 -3.35 8.29
Cow Milk Ice 7 6.51 6.47 1165 42.0 1685 79.6 -3.83 7.73
Cream 14 6.71 6.53 1183 42.0 2805 80.0 -3.16 7.49
21 7.21 6.59 1124 41.0 2010 81.5 -3.38 8.07
© 1 8.90 6.44 1202 34.1 5735 102.4 -1.92 6.43
Buffalo and 7 8.92 6.57 1276 37.0 4350 100.2 -1.78 6.67
Cow Milk Ice 14 8.96 6.60 1215 35.2 6150 101.6 -2.10 5.89
Cream 21 8.45 6.49 1275 36.0 4650 101.5 -1.83 6.32
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From the analyses results of ice cream samples, the average
pH value of buffalo ice cream samples was found as 6.53. The
results were paralleled with results of Ozdemir et al. (2003).
But, the pH degrees (6.31- 6.39) found by Simsek et al.
(2006) were lower than that of our results. It was observed
that there were no significant changes when the pH and acid-
ity (SH) values of the ice cream samples are examined during
storage. The differences in the first dripping times and color
values of the ice cream samples were determined to be insig-
nificant. The first dripping times of ice creams made from
buffalo milk were prolonged compared to cow milk ice
cream. We want that the ice cream can be stay in mouth
longer time. The buffalo milk ice cream can be maintained
structure for a longer time that is a feature requested in the ice
cream industry.

It is well known that the overrun of ice cream is related to its
structure and general quality. Overrun is related to not only
effect consistency of ice cream but also effect nutritive value,
firmness, to be eat status and productive of ice cream (Ar-
buckle 1986). According to results (Table 2), overrun values
ranged from 34.10% to 43.23% and highest overrun values
were determined in samples made from only buffalo milk or
cow milk. When buffalo and cow milk mixed, the overrun
ratio decreased. This state can be sourced different protein
structures of cow and buffalo milk. The overrun ratios found
at ice creams added stevia by Ozdemir et al. (2015) were
lower that of the research founds. Flores and Goff (1999)
found that a slight decrease in mean ice crystal size caused
increase of overrun. These effects may be related to the
change in heat transfer rates from the ice cream upon in-
creased aeration. Wilbey et al. (1997) found a decrease in
hardness of ice cream caused to increased overrun. However,
Prindiville et al. (1999) and Abd El-Rahman et al. (1997)
found the opposite effect other factors (air cell and ice crystal
size distributions) had more effect on hardness than total
overrun. This finding was likely as the overrun value of re-
cent research.

The viscosity of ice cream that has a major influence on sen-
sory and texture quality is determined in particular. The vis-
cosity of ice cream is one of the most important parameter to
be shown that ice cream structure. The viscosity values in
samples were varied from 1440 mPa.s to 6150 mPa.s and it’s
the highest values were detected in ice cream of mix buffalo

and cow milk mix when compared each to other. Using milk
that has high dry matter or mix of sort of milk could be of
particular importance in the case of developing new products.
Except for the ice cream samples made from cow milk, the
viscosity values decreased during storage times.

The color parameters (L, @, b) of varieties of ice creams were
given in Table 2. The L values indicate whiteness of the ice
cream samples and its values ranged from 79.06 to 108.5. The
highest L values determined in ice cream samples made from
buffalo milk depending on nature of buffalo milk. Consumers
generally prefer whiter ice cream.

The differences of color values of the ice cream samples were
determined to be insignificant.

Organoleptic attributes such as color, body and texture, melt-
ing resistance of ice creams is showed in this sensory analysis
that was made by the panelist (Table 3). When the results of
sensory analysis were examined, it was seen that the highest
color scores belong to buffalo milk ice cream. In a similar
study carried out by Guimaraes and Silva (2014), buffalo
milk ice cream was found more preferable than cow milk ice
cream and cow- buffalo mix ice cream in terms of sensory
properties such as color and flavor, although not statistically
different.

Use of buffalo milk helped in enhancing the color, body and
texture and flavor quality. Especially sensory characteristics
are the most important parameter that can be caused increase
consumer acceptability. Generally, buffalo ice cream samples
were preferred by the panelist with highest scores for total
evaluation in most of sensory characteristics when compared
with ice cream made from cow and mix of cow-buffalo milk.

Conclusion

In this study, we determined that based on physical, chemical
properties of ice cream with made from buffalo, cow and mix
of'this milk and compared theirs as the total quality. At results
of the research we found that quality of buffalo milk ice
cream was remarkable higher than that of ice cream of cow
milk. Based on results, adequate evidence has been provided
to support the lots of benefits to structure and texture of using
milk has high dry matter as buffalo milk.
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Table 3. Sensory analysis results of ice cream samples

2. 2 2 s < o0 = =
z P £ z B g2 £ z 2 8
S E 2 $ 2 s = S 2 s
£ = © & < = S R >, b =
S @ = o0 = > > s g- =
o =Y o = = = £ = =) S S s
« > = e = h— [ Q )
@ 5 2 3 c = & 3 E > s 5
= n O 2 = = &) = O = =) &
A) 1 900 850 900 900 900 9.00 900 825 9.0 9.00
Buffalo 7 800 875 850 825 875 850 850 800 875 9.00
Milk Ice
Cream 14 875 9.00 850 800 900 850 850 900 850 8.50
21 875 875 9.00 800 875 800 875 875 825 8.0
1 757 700 700 725 7.00 725 625 525 7.00 7.00
® 725 625 600 625 525 525 500 500 8.00 6.25
Cow Milk
lce Cream 14 625 625 600 625 525 500 400 500 7.50 6.50
21 600 625 600 600 500 450 425 525 750 525
©) 1 900 825 825 825 850 800 875 825 8.00 850
Buffalo 7 800 800 800 850 875 800 9.00 800 775 9.00
and Cow
Milk e 14 875 800 850 850 850 850 9.00 775 7.75 850
Cream 21 800 800 850 850 850 850 850 800 8.00 8.00
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Bu ¢aligmada Kadirli sucugunun (sade sucuk ve salatali sucuk) mikrobiyolojik kalitesi degerlendirilmistir.
Calismada “A, B, C, D ve E” kodlu 5 farkli sokak saticisindan temin edilen “sade sucuk” ve “salatali sucuk”
olmak iizere toplam 10 adet 6rnekte toplam mezofil aerob bakteri, toplam maya-kiif ve koliform grubu bakteri
sayist tespit edilmistir. Toplam aerob mezofil bakteri ve toplam maya-kiif sayisin1 belirlemede yayma ekim
yontemi kullanilarak segici besiyerlerine ekim yapilmustir. Koliform bakteri sayisin1 belirlemek i¢in ise en
muhtemel say1 yonteminden yararlanilmistir. Sade sucuklarda maya kiif, mezofil aerob bakteri ve koliform
bakteri sayis1 sirastyla 3.18-4.16 log kob/g, 3.59-4.95 log kob/g ve <3-3 EMS/g olarak degisirken, salatali
sucuklarda bu degerler sirastyla 3.25-4.24 log kob/g, 3.39-4.82 log kob/g ve <3->1100 EMS/g olarak bulun-
mustur. Toplam maya-kiif sayisi agisindan sucuk ekmeklere salata ilavesinin etkisi C 6rnegi harig istatistiksel
olarak dnemsiz bulunurken, toplam aerob mezofil bakteri sayisi agisindan sucuk ekmeklere salata ilavesinin
etkisi A ve D drnekleri hari¢ dnemli bulunmustur. Ayrica salata ilavesiyle birlikte C ve E kodlu sokak satici-
larindan alinan 6rneklerdeki koliform bakteri sayisindaki artis dikkat ¢ekici bulunmustur. Kadirli sucugu ile
ilgili smirli sayida ¢alismanin bulunmasindan ve yoére disindaki piyasada pek bilinmemesinden dolay1 bu
aragtirma yeni tirlin gelistirmek isteyen gida endiistrisinin ilgisini cekecek ve literatiire katki saglayacaktir.

Anahtar Kelimeler: Kadirli sucugu, Kofte, Sokakta satilan gidalar, Geleneksel gidalar

ABSTRACT
Microbiological quality of street-sold traditional Kadirli sausage

In this study, microbiological quality of Kadirli sausage (plain sausage and salat sausage) was evaluated. In
the present study, total number of mesophile aerob bacteria, total yeast-mold and coliform group bacteria
were determined in a total of 10 samples, “plain sausage” and “salad sausage” from 5 different street vendors
with the codes A, B, C, D and E ”. The enumeration of total acrobic mesophilic bacteria and total yeast-
mold counts were performed on selective media using surface-spread method. The most probable number
method was used to determine the number of coliform bacteria. While the number of yeast mold, mesophile
aerob bacteria and coliform bacteria in plain sausages were 3.18-4.16 log cfu / g, 3.59-4.95 log cfu / g and
<3-3 EMS / g, respectively, these values in salad sausages were 3.25-4.24 log cfu/ g, 3.39-4.82 log cfu/ g
and <3 -> 1100 EMS / g. While the effect of adding salads to sausage breads was statistically insignificant in
terms of total yeast-mold counts, the effect of adding salads to sausage breads was significant except A and
D samples in terms of total aerobic mesophile bacteria number. In addition, the increase in the number of
coliform bacteria in samples taken from street vendors C and E was found remarkable with the addition of
salad. Due to the limited number of studies on Kadirli sausage and not known in the market outside the region,
this research will attract the interest of the food industry who want to develop new products and contribute to
the literature.

Keywords: Kadirli sucuk, Meatball, Street-sold food, Traditional food
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Giris

Geleneksel gidalar ylizyillardan beri siire gelen temel isleme
metotlarina dayanan, dogal ve raf dmiirleri glinlimiiziin is-
lenmis iirlinlerine oranla uzun olmayan iirlinlerdir. Saglikli
beslenme agisindan geleneksel gidalarin iiretimi ve titketimi-
nin 6nemi her gecen giin artmaktadir (Kocatepe ve Tirl,
2015). Kadirli sucugu Osmaniye’nin Kadirli ilgesinde ol-
dukea popiiler olan ve sikea tiiketilen geleneksel et iiriinlerin-
den biridir. Bu geleneksel iiriin ¢ogunlukla aksam saatlerinde
Kadirli sokaklarinda agilan tezgahlarda ekmek arasi olarak
satisa sunulur. Kisa siirede hazirlanan besleyici ve lezzetli bir
tiriin olmasindan dolay1 Kadirli sucugu bdlge halki tarafindan
cokea tercih edilen agikta satilan iirlinlerin baginda gelir (Tur-
han, 2016). Sokak lezzetleri tiim diinyada gastronomi ve tu-
rizme yonelik gelisimlere katki saglamaktadir (Demir ve ark.,
2018). Kadirli sucugunu geleneksel Tiirk sucuklarindan ayi-
ran en onemli farklilik herhangi bir fermantasyon ve kurutma
islemine maruz birakilmadan tretilmeleridir. Bu bakimdan
bu geleneksel et iirlinii daha ¢ok kofte tiirii {irlinler grubuna
girmektedir. Ancak yine de halk arasinda yerlesmis bir “Ka-
dirli sucugu” deyiminden &tiirii yore halki bu {iriin i¢in kofte
ifadesini kullanmamaktadir (Atilla, 2016; Nuh, 2016). Ka-
dirli sucugu iiretimi; 12 mm’lik aynadan ¢ekilen sigir eti (5
kg), 13 mm’lik aynadan ¢ekilen i¢ yag (1 kg), sarimsak (500
), karabiber (~15 g), kirmiz1 toz biber (~20 g), kirmiz1 pul
biber (~16 g), cemen tozu (~8 g), kimyon (~16 g) ve yedi
baharatin karistirilmasiyla elde edilen koftelerin ya dogrudan
ya da 4°C’de 12 saat dinlendirildikten sonra pisirilmesi ile
gergeklestirilmektedir (Atilla, 2016; Nuh, 2016). Bu iiriin
giinliik olarak iretilip tiiketilir ancak endiistriyel diizeyde
iiretimi durumunda raf dmriiniin uzayacaginin miimkiin ola-
cag diistiniilmektedir. Geleneksel Tiirk sucugunda ferman-
tasyon ve kurutma islemlerinden dolay1 raf dmrii uzun olabil-
mektedir. Ancak bu iiriiniin su aktivitesinin yiiksek olmas1 ve
fermantasyonun koruyucu o6zelliklerinin olmamasindan do-
lay1 geleneksel Tiirk sucuguna gore mikrobiyel olarak daha
cok risk olusturabileceginden raf émiirlerinin daha diisiik ol-
mas1 beklenmektedir (Turhan, 2016; Karabiyikli ve ark.,
2015). Nitekim, bilesiminin yaklasik % 74-80’1 su, % 16-
22’si protein, % 3-10’u yag, % 1’1 mineral madde ve % 0.02-
0.05’1 karbonhidrattan olusan et mikroorganizmalar i¢inde
cezbedici bir ortamdir (Celik, 2012). Bu bakimdan et ve et
tirtinlerinin kalitesini etkileyen ve raf dmriinii azaltan 6nemli
etkenlerin basinda mikrobiyel gelisim gelmektedir. Et ve et
iirinlerindeki mikrobiyel gelisim gidada bozulmalara ya da
patojenlerden gelen gida kaynakli hastaliklara neden olabil-
mektedir (Turp, 2018). Gida triinleri liretim, isleme, dagitim
ve hazirlama sirasinda mikrobiyel bulasmaya maruz kalabil-
mekte, farkli tiirde mikroorganizmalarin faaliyeti sonucunda
ise iriinde mikrobiyolojik bozulmalar meydana gelebilmek-
tedir (Cueva ve ark., 2011).
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Tiiketiciler gida giivenligi riskinden dolay1 geleneksel {iriin-
leri tiiketmekten kaginmaktadirlar. Ayrica bazen geleneksel
iiriinlerde standart bir kalitenin yakalanamamasi da dezavan-
taj olmaktadir. Bu baglamda geleneksel iiriinlere 6zgii bir ta-
kim 6nlemlerin alinmasi gerekliligi s6z konusu olmustur (Pa-
nagou ve ark., 2013). Daha ¢ok az gelismis iilkelerde veya
gelismekte olan iilkelerde diisiik fiyatli sokakta satilan gele-
neksel gidalarin tiiketimine yénelik bir egilim vardir. Ozel-
likle de ayakta atistirma veya sokak yiyeceklerini tiiketme
aligkanlig1 az gelismis ve gelismekte olan tilkelerdeki yeme-
igme kiiltliriiniin 6nemli bir pargasini olusturur. Tiirkiye’nin
birgok bdlgesinde de kiiltiirel 6zelliklerden &tiirii yaygin bir
sekilde ayakta atistirma veya sokak yiyeceklerini tiiketme
egilimi vardir (Balli, 2016). Sokak yemekleri; Gida ve Tarim
Orgiitii’ne (FAO) gore ozellikle sokaklarda veya diger ben-
zeri halka agik yerlerde saticilar tarafindan hazirlanan
ve/veya satilan tiiketilmeye hazir gida veya icecekler olarak
tanimlanir. Aligkanlik, tat, diigiik maliyet, kolay erisim ve
hizli hazirlama/tiiketim sokak gidalarin1 gida kaynagi olarak
popiiler yapan gekici faktorlerden bazilaridir. Ayrica tiiketi-
cilerin giinliik besin ihtiyaclarii karsilamasi yoniinden de
o6nemli bir rol oynamaktadir. Ancak bu gibi {iriinlerin ticaret
ozellikleri, bolgesel altyapr eksikligi, satilan {irlinlerin 6zel-
likleri ve sithhi gozetim eksikligi gibi faktorler, mikrobiyolo-
jik kontaminasyonlardan kaynakli gida zehirlenmelerine ne-
den olarak halk sagligin1 olumsuz etkileyebilmektedir (Ha-
nashiro ve ark., Asiegbu ve ark., 2016).

Sokakta satilan et ve et iirlinlerinde; liretim yapilacak tezgah-
lara iirlinlerin taginmasi ve yerlestirilmesi sirasinda kullanilan
kap ve malzemelerden, {iriinii isleyen, satan ve servis eden
kisilerden ve ¢evreden gelen diger faktorlerden dolay1 konta-
minasyonlar olmaktadir. Sokak gidalariyla ilgili hastalik sal-
ginlarinin ¢ogunlugunun gida isleyicilerinin ihmali ile bag-
lantil1 oldugu bildirilmistir. Ozellikle de bu kisilerin sokakta
satis1 yapilan bu gibi iirlinlerde kontaminasyonlarin Gniine
geemek icin risk faktdrleri tizerinde durmasi ve buna yonelik
gida giivenligi Onlemleri almasi gereklidir (Alimi et al.,
2016). Ancak ne yazik ki, sokakta satilan gida triinlerinde
gida giivenligine yonelik uygulamalar genellikle en az diizey-
dedir (Badrie et al., 2014). Sokakta satilan gida triinlerinde
ozellikle de Salmonella, Staphylococcus aureus, Listeria mo-
nocytogenes, Campylobacter jejuni ve Escherichia coli gibi
patojen bakterilerden kaynakli salginlarin ortaya ¢iktig1 bil-
dirilmistir (Alimi, 2016).

Kadirli sucugunun simdiye kadar yore halki tarafindan gele-
neksel olarak sadece evsel kosullarda ya da kiigiik esnaflar
tarafindan tretiliyor olmasi, standardizasyon ve gida giiven-
ligi eksikliklerinin olabilecegini diisiindiirmiistiir. Ayrica, bu
iiriin ile ilgili yapilmis herhangi bir ¢calisma bulunmamakta ve
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yore disindaki piyasada pek bilinmemektedir. Bu ¢alismada;
Kadirli’de sokakta satiga sunulan geleneksel Kadirli sucugu-
nun mikrobiyolojik kalitesinin belirlenmesi amag¢lanmigtir.

Materyal ve Metot

Sucuk Ornekleri

Bu ¢alismada mikrobiyolojik analizi yapilacak sucuk 6rnek-
leri (yaklagik 100 gram) aseptik kosullar altinda Kadirli’de
aksam saatlerinde (Nisan, 2019) sokakta satig yapan sucuk
ekmek tezgahlarindan temin edilmistir (Sekil 1 ve 2). 5 farkli
sokak saticisindan (A, B, C, D ve E) steril cam kavanozlar
icinde toplanan oOrnekler mikrobiyoloji laboratuvarinda 1
gece buzdolabi sicakliginda (+4°C’de) bekletilmis ve ertesi
giin (yaklasik 12 saat sonra) mikrobiyolojik analizler gercek-
lestirilmistir. Sucuk ekmek gibi sokakta satisa sunulan ekmek
aras1 gidalarda mikrobiyolojik risklerin daha ¢ok et {iriinle-
rinden ve salatalardan kaynaklandig1 bilinmektedir. Bu ba-
kimdan bu caligmada ekmekten gelecek olan mikrobiyel yiik
dikkate alinmamis ve Ornek alimi satisa sunulan sucuk ek-
meklerdeki sucuklar ve salatalar iizerinden yapilmistir. Buna
gore calismada ornekler; sucuk ekmeklerin bilesimine giren
“sade sucuk” ve “salata ilaveli sucuk” olmak {izere 2 farkl
sekilde alinmis ve boylece 6rnek alma planina ekmekler dahil
edilmemistir. Bu ¢alismadaki ama¢ sucuklardaki mikrobiyel
kirlilik tizerinde sucuk ekmeklere ilave edilen salatanin etki-
sini de degerlendirebilmektir. Literatiirden bilindigi iizere
acikta satilan iirlinlerde etkin bir pisirme islemi gida giivenli-
gini saglayabilmekte ancak ¢ig olarak ilave edilen ve yeterli
temizleme veya yikama islemine maruz birakilmayan salata-
lar iiriiniin mikrobiyel giivenligi acisindan risk olusturmakta-
dir (Erkmen, 2013). Bu bakimdan bu caligmada Kadirli’de
acikta satilan sucuk ekmeklerdeki gida gilivenligi hem sade
sucuklarda hem de salatali sucuklarda ayr1 ayr1 degerlendiril-
mistir.

Toplam Maya-Kiif Sayisinin Belirlenmesi

Maya ve Kiif sayisinin belirlenmesi i¢in 10 g sucuk veya sa-
latali sucuk 6rnegi steril edilmis 90 mL tuzlu su (% 0.85’lik)
kullanilarak homojenize edilmistir. Homojenize edilen or-
nekten 1 mL alinmis ve % 0.85’1lik tuzlu su kullanilarak
10"°den 10®’ya kadar seyreltilmistir. Daha sonra 0.1 mL
seyreltilmis 6rnekler, %10’luk laktik asit ilave edilen Patato
Dextrose Agar (PDA) iizerine yayma ekim yontemi ile yayil-
misg ve petri kutular1 25°C’de 4-5 giin inkiibe edilmistir
(Halkman, 2005).

Toplam Mezofil Aerob Bakteri Sayisinin Belirlenmesi

Toplam mezofil aerob bakteri sayisini belirlemek amaciyla
10 g sucuk veya salatali sucuk 6rnegi steril edilmis 90 mL
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tuzlu su (% 0.85’lik) kullanilarak homojenize edilmistir. Ho-
mojenize edilen 6rnekten 1 mL almmis ve % 0.85°lik tuzlu
su kullanilarak 10"’ den 10 ya kadar seyreltilmistir. Daha
sonra 0.1 mL seyreltilmis 6rnekler, Nutrient Agar (NA) iize-
rine yayma ekim yontemi ile yayilmis ve petri kutular
30°C’de 48 saat inkiibe edilmistir (Halkman, 2005).

Koliform Bakteri Sayilarinin Belirlenmesi

Koliform grubu bakteri sayimi igin 10 g sucuk veya salatal
sucuk ornegi steril edilmis 90 mL tuzlu su (% 0.85°1ik) kul-
lanilarak homojenize edilmistir. Homojenize edilen 6rnekten
1 mL alinmis ve % 0.85°lik tuzlu su kullanilarak 10"den 10°
3’ kadar seyreltilmistir. Daha sonra 0.1 mL seyreltilmis 6r-
nekler, i¢lerinde durhaim tiipii bulunan Lauryl Sulfat Broth
iizerine en muhtemel say1 yontemi (EMS) ile ekilmis ve
37°C’de 24 saat inkiibasyona birakilmigtir (Halkman, 2005).

Istatistiksel Analizler

Analizler 2 paralel ve 3 tekerriir olacak sekilde gergeklestiril-
mistir. Elde edilen sonuglar T testi ile degerlendirilmistir.
Verilerin analizinde SPSS 10.0 paket programi kullanilmistir
(Ozdamar, 1999).

Bulgular ve Tartisma

Toplam mezofil aerob bakteri, toplam maya-kiif ve toplam
koliform grubu bakteri say1s1 pisirilmis et iiriinlerinde mikro-
biyolojik kalitenin belirlenmesinde 6nemli bir kriter olarak
degerlendirilmektedir (Bostan ve ark., 2011). Nitekim, bu ¢a-
lismada sokakta satilan sucuk ekmeklerde gida giivenligi aci-
sindan risk unsuru olarak goriilen ve gida tirliniiniin hijyenik
kalitesi hakkinda bilgi veren toplam mezofil aerob bakteri,
maya kiif ve koliform grubu bakteri sayilar1 belirlenmistir.
Gida giivenligi sorunlari, 6zellikle gelismekte olan {ilkelerde
halk saglig1 agisindan ciddi risk faktorii olusturmaktadir. So-
kakta satilan gidalar birgok insan i¢in hazir yiyecek kaynak-
laridir, ancak bu tiir yiyeceklerin mikrobiyel giivenligi her za-
man siiphelidir (Feglo ve Sakyi, 2012). Sokak saticilar1 ¢o-
gunlukla acik havada ya da sokakta kolayca erisilebilir bir
cat altinda genellikle kaldirimlar, market ve okul cevresi,
plajlar, parklar, garlar gibi yogun kamusal alanlarda seyyar
arabalarda, tablalarda, tezgahlarda veya sepetlerde satis yap-
maktadirlar (Demir ve ark., 2018; Balli, 2016; Polat ve Ge-
zen, 2017). Sokak yiyeceklerinin servisinde ¢ok basit, tek
kullanimlik kap, tabak, bardak, catal gibi ekipmanlar kulla-
nildig1 gibi sunulan iiriiniin 6zelligine gore ekmek arasi ola-
rak da servis edilebilmektedir (Balli, 2016). Bu bilgiler 1s1-
ginda geleneksel Kadirli sucugu sokakta satilan ekmek arasi
gidalar grubuna girmektedir.

Bu calismada 5 farkli isletmeden alinan salata ilaveli ve salata
ilavesiz sucuk ekmek Orneklerinde (toplam 10 adet drnek)
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farkli seviyelerde mezofil aerob bakteri, maya-kiif ve koli-
form bakteri yiikii tespit edilmis ve sonuglar Tablo 1°de gos-
terilmistir. Bu c¢alismadaki sonuclarla benzer olarak, dnceki
calismalarda sokakta satilan gida iiriinlerinde siklikla maya-
kiif, koliform, mezofil aerob bakteri ve S. aureus varligina
rastlandigi bildirilmistir (Hanashiro ve ark., 2005; Bereda ve
ark., 2016). Sokak yiyecekleri sunan isletmeler, mikro giri-
simciler tarafindan ve daha ¢ok kayit dis1 olarak isletilen is-
letmelerdir. Buralarda genellikle kurulumu kolay, diisiik ser-
maye gerektiren, kiiciik Slgekte iiretim yapan, geleneksel is-
lem teknolojileri kullanilmaktadir (Balli, 2016). Sokakta sa-
tilan gida {iriinleri nispeten daha ekonomik olmalar1 ve hizlica
servis edilmeleri nedeniyle ¢ogu tiiketici tarafindan tercih
edilmektedir (Badrie ve ark., 2014). Sokakta satilan yiyecek-
ler, gida isleyicileri tarafindan pigirme Oncesi veya sonrasi
yapilan islemlerden kontamine olabilir. Bu kontaminasyon-
lar; pisirilmis iirlinlerin iglenmesi, paketlenmesi ya da servisi
sirasinda, ekipman ylizeyinde ve gida isleyicilerinde, iiriinle-
rin ylizeyinde meydana gelir (Badrie ve ark., 2014). Sokakta
satilan gidalar; boceklerin, kemirgenlerin, diger hayvanlarin
ve hava kirliliginin varlig1 gibi agirlastirict gevresel kosullara
maruz kalir. Ayrica, gida {ireticilerinin ¢ogu, gidalar ¢apraz
kontaminasyon, giivenli olmayan depolama ve uygun olma-
yan sicaklik ve siirelerde bekletme, yeniden 1sitma kosullari
gibi tehlikeli kosullara maruz birakarak iyi gida isleme uygu-
lamalarii gérmezden gelir (Hanashiro ve ark., 2005; Rane,

Tablo 1. Sucuk ekmek 6rneklerindeki mikrobiyel yiik

Table 1. Microbial load in sausage bread samples
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2011). Ozellikle de saticilarin ve satis yapilan lokasyonun hij-
yen eksiklikleri insandan gidaya patojen gegisine neden ol-
maktadir. Saticilarin baslarina bone takmamasi, onliik giyme-
mesi, yiyeceklere ¢iplak ellerle dokunmasi ve ayni anda pa-
raya temas etmesi risk unsuru olarak goriiliir (Mepba ve ark.,
2007). Tim bu siralanan 6zelliklerinden dolay1 sokak yiye-
cekleri mikrobiyel acidan riskli gidalar kategorisinde yer al-
makta ve Kadirli sucugundaki mikrobiyel yiikiin nedenini
aciklamaktadir.

FAOQO’ya gore; sokak gidalari, katki maddelerinin yanlis kul-
lanimi, ¢evresel kirletici maddelerin varlig1 ve gida saticilari
tarafindan hatali gida isleme uygulamalar1 gibi nedenlerle
gida zehirlenmesi vakalar1 i¢in potansiyel teskil eder. Sokak
gida saticilart genellikle ruhsatsizdir ve sagliksiz kosullar al-
tinda c¢alisir (FAO, 1997). Sokak gida saticilar1 genellikle
gida giivenligi, gida hijyeni ve sanitasyon konularinda egi-
timsizdir. FAQ'ya gore, gida isleyicileri yiyecekleri hijyenik
olarak ele almak icin gerekli bilgi ve becerilere sahip olmali-
dir (Feglo ve ark., 2012; Bereda ve ark., 2016). Sokakta sati-
lan yiyecekler; planlama, yatirimlar, kitle iletisim kampanya-
lar1, yonetmelikler ve egitim yoluyla yerel yonetimlerin iize-
rinde durmasi gereken Onceliklerdendir (Hanashiro ve ark.,
2005).

Mikrooganizma Sokak saticisi Sucuk ekmek | Salatali sucuk ekmek T
A 4.16+0.23 4.24+0.05 0.d.
B 4.03+0.50 3.69+0.52 6.d.
3 g C 3.18+0.10 3.7320.10 *
& ; o0 D 3.2240.06 3.254+0.36 0.d.
Y E 3.61£0.21 4.18+0.03 6.d.
= 32 Ortalama 3.64+0.45 3.82+0.40 0.d.
P A 4.81+0.05 4.59+0.05 6.d.
° 2 B 4.65+0.07 3.84+0.03 *
=3 ¥ C 4.95+0.03 4.82+0.02 *
EEs5s D 3594003 | 3392007 o.d.
gE3EY E 4.59+0.07 4.02+0.08 *
=EaS Ortalama 4.52+0.54 4.13+0.58 *
A <3 <3 -
_ B 3 3 -
E E 552 C <3 >1100 -
S22 52 D 3 43 -
p2sat E <3 >1100 -
T: Istatistiksel degerlendirmede énem seviyesi. T testine gore istatistiksel olarak;
*: Ortalamalar arasindaki fark onemli (P<0.05), 6.d.: Ortalamalar arasindaki fark énemli degil
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Sekil 1. Kadirli sucugu pisirme agamasi

Figure 1. Cooking stage of Kadirli sausage

Sekil 2. Ekmek arasi1 Kadirli sucugu hazirlama agamast

Figure 2. Preparation stage of Kadirli sausage on bread

Tablo 1’den de goriildiigii iizere salatasiz sade sucuk 6rnek-
lerindeki toplam maya-Kkiif say1s1 3.18 ve 4.16 log kob/g ara-
sinda degisirken, salatali sucuk 6rneklerinde 3.25 ve 4.24 log
kob/g arasinda degigmistir. C drneginde salata ilavesinin top-
lam maya-kiif sayist lizerindeki etkisi istatistiksel olarak

onemli bulunurken digerlerinde 6nemsiz bulunmustur. Genel
olarak toplam maya-kiif sayisi salatali sucuk orneklerinde
daha yiiksek bulunmustur. Bu durum meyve sebze iiriinlerin-
deki mikrobiyolojik kirliligin agirlikli olarak maya ve kiifler-
den kaynaklanmasi ile agiklanabilir (Erkmen, 2013).
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Sucuk ekmek ve salatali sucuk ekmek Grneklerinde toplam
mezofil aerob bakteri sayisi ise sirastyla ortalama 4.52 log
kob/g ve 4.13 log kob/g diizeyinde bulunmustur (Tablo 1). D
ve A 0megi hari¢ salata ilavesinin sucuk ekmeklerdeki me-
zofil aerob bakteri ylikii {izerindeki etkisi istatistiksel olarak
onemli bulunmustur. Salatali sucuk 6rneklerindeki mezofil
aerob bakteri yiikii cogunlukla daha diisiik bulunmustur. Pi-
sirme islemi et Uiriinlerindeki mikrobiyel yiikii indirgemede
olduk¢a 6nemli olan bir asamadir. Ancak iiretim esnasinda
gerekli hijyen 6nlemleri alinmadigi ve uygun siire/sicaklikta
pisirme islemi gergeklestirilmedigi takdirde bu gibi tiriinlerde
mikrobiyel riskler olusacaktir (Ozmen ve ark., 2012; Yilmaz
ve ark., 2002). Ozellikle de sokakta satilan gidalarda uygula-
nan 1s1l iglemler vejetatif hiicrelerin inaktivasyonunda etkili
olabilmekte ancak sporlarin inaktivasyonu i¢in ¢ogu zaman
yetersiz kalmaktadir (Alimi et al., 2016). Bu durum sucuk ek-
mek Orneklerindeki yiiksek mezofil aerob bakteri yiikiinii
agiklamistir. Calisma sonuglarimizla benzer olarak, Ni-
jerya’da sokakta satilan etli boreklerde yaklasik 4 log kob/g
civarinda toplam mezofil aerob bakteri varlig: tespit edilmis-
tir (Mepba ve ark., 2007).

Toplam koliform grubu bakteri sayisi ile ilgili Tablo 1’deki
sonuglardan da goriildiigii lizere salata ilavesi olmayan sade
sucuk ekmeklerde pisirme isleminden dolay1 koliform bakteri
yiikii genelde diisiik ¢ikmigtir. Ancak salata ilaveli bazi sucuk
ekmek 6rneklerinde ¢ok yiiksek koliform grubu bakteri yiikii
tespit edilmistir. Sucuk ekmeklere ilave edilen sucuklar pis-
mis olmasina kargin ilave edilen salatalarin ¢ig olmasi salata-
lardan kaynakli mikrobiyel riskleri karsimiza ¢ikarmistir. C
ve D tezgahlarindan alinan sade sucuk 6rneklerinde koliform
riski oldukga diisiik iken ayni tezgahtan alinan salatali sucuk
orneklerinde oldukga yiiksek koliform yiikiiniin bulunmasi
dikkat cekicidir. Tiiketime hazir yemeklerde salatalar risk
olarak en tehlikeli grup olarak yorumlanmistir. Salata ham-
maddelerinin toprak ile ileri diizeyde kontamine olmasi, fekal
kontaminasyon riskini de yiikseltmektedir. Halk sagligimin
korunmasi adina bu riski bertaraf etmenin yollar1 arasinda y1-
kama suyunun 6zellikleri ve yikama iglemin etkinligi sayila-
bilir. Yikama suyunun kontaminasyon seviyesini azaltici et-
kisi vardir ancak tek basina yeterli olmayabilir. Bu yiizden
salata hammaddelerinin yikanmasinda dezenfektan etkili kat-
kilarm kullanilmasinin gerekliligi konusunda kaniya varil-
mustir (Ozkan, 2009). Uygun sekilde pisirilmis et {iriinlerinin
ylizeyinde koliformlarin varligi, islem sonrasi kontaminas-
yonu gosterir. Ozellikle de koliform grup bakterilerden E.
coli varlig1 insanlardan kaynakli kontaminasyona isaret et-
mektedir. Cig tirlinden islenmis {iriine gida kaynakl ¢apraz
kontaminasyonun 6nlenmesinde kritik kontrol noktalar1 var-
dir. Bunlar; pisirme isleminde yeterli siire ve sicakligin uy-
gulanmasi, pigirme isleminden sonra ¢ig etle kontamine ol-
mus ylizeylere yeniden kontaminasyondan ka¢inma, pisirme
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isleminden sonra etin diizgiin bir sekilde saklanmasi veya am-
balajlanmasi, gida isleyicilerinin gida giivenligini saglamak
icin hijyen kurallarina uymasi olarak siralanabilir (Badrie ve
ark., 2014). Caligma sonug¢larimizla uyumlu olarak, dnceki
caligsmalarda sokakta satilan sosis, jambon, hamburger, tavuk
vb. ekmek arasi et iiriinlerinde fekal koliform ve E. coli var-
l1g1 bildirilmistir (Hanashiro ve ark., 2005). Ayrica, benzer
olarak, Ozkan (2009), kirmiz1 et yemekleri ve salatalardaki
mikrobiyel ylik lizerine yaptiklar1 calismada E. coli (1 ve >3
adet/g arasinda ) ve koliform bakteri varligini (1 ve >3 adet/g
arasinda) tespit etmiglerdir.

Tiirk gida kodeksi mikrobiyolojik kriterler yonetmeligine
gore; tiiketime hazir (pisirilmis) her tiirlii et ve sebze yeme-
ginde B. cereus’un 2-3 log kob/g diizeyinde bulunmasina izin
verilirken, stafilokokal enterotoksin ve Salmonella varligi is-
tenmemektedir. Tiiketime hazir her tiirlii salata da ise E. coli
sayist bakimindan <1-1 adet/g diizeyinde bulunmasina izin
verilitken, L. monocytogenes, stafilokokal enterotoksin ve
Salmonella varlig1 istenmemektedir. Calisma sonuglarimizda
aerob mezofil bakteri ve koliform grubu bakteri varlig1r mik-
robiyolojik kriterler tebliginde bildirilen mikroorganizma
gruplarinin 6rneklerimizde bulunabilecegini diisiindiirmiis-
tiir. Nitekim, bundan sonraki c¢alismalarda Kadirli sucugu;
mikrobiyolojik kriterler yonetmeliginde belirtilen mikroorga-
nizmalar agisindan incelenmelidir.

Ulkemizde kiiciik biifelerde ekmek arasi1 olarak satilan pismis
et tiriinlerinden biri olan doner kebaplarda da ¢alisma sonug-
larimizla benzer olarak mezofil aerob bakteri, maya kiif ve
koliform bakteri yiikii tespit edilmistir. Doner kebaplardaki
toplam maya-kiif, mezofil aerob bakteri ve koliform grubu
bakteri sayist sirasiyla 3.34-4.96 log kob/g, 3.90-5.68 log
kob/g ve 1.42-4.79 log kob/g arasinda degismistir (Kayisoglu
ve ark., 2003; Bostan ve ark., 2011; Oksiiztepe ve Beyazgiil,
2014; Mehmetoglu, 2018). Ekmek arasi satilan bir diger et
iriinii olan kofte ekmeklerde de toplam mezofil aerob bakteri
(2.43-4.1 log kob/g), maya-kiif (2.0-2.41 log kob/g) ve koli-
form bakteri (1.57-3.0 log kob/g) yiikii tespit edilmistir (Y1l-
maz ve ark., 2002; Badrie ve ark., 2014).

Sonuglarimizdan da goriildiigii iizere geleneksel Kadirli su-
cugunun hijyenik kalitesindeki problemler gida kaynakl1 has-
taliklara neden olabilir. Ozellikle de ¢ocuklar, yaslilar ve ha-
mileler gibi mikrobiyolojik risklere kars1 hassas olan tiiketici
gruplarmin Kadirli sucugu tiiketiminde dikkatli olmalar1 ge-
rekir. Sokakta satilan gidalarin gida zehirlenmesine neden
oldugunu gosteren epidemiyolojik ¢calismalar mevcuttur. An-
cak bu zehirlenmelerin gida zincirindeki yeri ile konake¢1 ve
patojen arasindaki etkilesimleri tam olarak ortaya koyulma-
mustir (Rane, 2011). Sokak yiyecekleri agisindan mutlaka ug-
ranmas1 gereken bir durak olan Tiirkiye’de, disarida yemek


https://doi.org/10.3153/FH20004

Food and Health 6(1), 27-34 (2020) e https://doi.org/10.3153/FH20004

yemek giinliik hayatin bir parcasidir ve tilkemizde sokak yi-
yecekleri cesitliligi bakimindan, sokak saticilarindan cadde
baslarindaki kiigiik biifelere kadar ¢ok sayida segenek bulun-
maktadir. Sokak yiyecekleri ve saticilarinin mevecut durumla-
rinin yani sira iginde maruz kaldiklari ¢evresel kosullarin ana-
liz edilmesi ve yaptiklari isin siirdiiriilebilirliginin belirlen-
mesi gerekmektedir (Polat ve Gezen, 2017).

Sonug¢

Sokakta satilan geleneksel gidalar hi¢ siiphesiz ki bolge eko-
nomisinin kalkinmasinda énemli bir rol oynamaktadir. An-
cak, agikta satilan et {iriinlerindeki mikrobiyel yiik potansiyel
saglik sorunlarini da beraberinde getirebilir. Bu ¢alisma, Ka-
dirli sokaklarinda satilan en popiiler hazir yiyecek tiirlerinden
biri olan Kadirli sucugunun kontaminasyona maruz kaldigini
ve 1s1l islemin etkin yapilmadigini ve bunlarin bir sonucu ola-
rak gerekli kalite ve giivenlik seviyelerini karsilamadigini
gostermistir. Sokakta satilan gidalardan kaynaklanan hastalik
risklerinin azaltilmasina yonelik en 6nemli adim gida kay-
nakli hastaliklardan sorumlu mikroorganizmalarin kontami-
nasyonuna, bilylimesine ve hayatta kalmasina katkida bulu-
nabilecek gida hazirlama ve satigindaki siirecleri kontrol et-
mek olmalidir. Ayrica, gida isleyicilerini egitmek, ticaretin
yapildigi ¢cevresel kosullar iyilestirmek ve saticilara gida gii-
venligini saglayacak gerekli hizmeti saglamakta etkin bir 6n-
lem olabilir. Sonucta, Kadirli sucugu iiretim ve tiiketim asa-
malarinda gerekli hijyenik 6nlemlerin alinmasinin ve Ha-
zards Analysis Critic Control Points (HACCP) gibi gida gii-
venligi yonetim sistemlerinin uygulanmasinin son derece
onemli oldugu vurgulanmaistir.

Etik Standart ile Uyumluluk

Cikar catismasi: Yazarlar bu yazi igin gercek, potansiyel veya al-
gilanan ¢ikar catismasi olmadigini beyan etmiglerdir.

Etik izin: Arastirma niteligi bakimindan etik izin gerektirmemek-
tedir.
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ABSTRACT

Pyracantha coccinea Roem. (scarlet firethorn) is known as a medicinal plant that can be up to 3
m in height with lots of thorns, grown generally in South and Southeast Europe and Turkey. Py-
racantha coccinea Roem is being used in folk medicine since its fruits have diuretic, cardiac and
tonic properties. To determine the antioxidant level of the different parts of the plants takes interest
in the current researches. In this study it has been aimed to evaluate the antioxidant and antimicro-
bial activity levels, Fe** reduction power and the total phenolic amount of the ethanolic extracts of
the fruits of Pryacantha coccinea using DPPH scavenging, the disc diffusion, reduction power and
Folin-Ciocalteu methods, respectively. ICso value, which represents the 50% scavenging value of
DPPH radical of prepared fruit extracts using the Maceration technique, is evaluated to be 36.53
pg/mL The total phenolic content is determined to be 199.6 mgGA/100g and Fe* ions are reduced
to a certain amount for various concentration levels (from 20 to 100 pg/mL). From the current
research we have also found that the fruits of Pyracantha coccinea have no any antimicrobial
activity. As a general result of the current study it has been concluded that the fruits of Pyracantha
coccinea have extremely higher level of antioxidant activity depending upon the phenolic contents,
showing that they can be used in various food and health applications.

Keywords: Antioxidant activity, Scavenging effect, Reducing power

35


https://doi.org/10.3153/FH20005
mailto:ktunc@sakarya.edu.tr
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
http://jfhs.scientificwebjournals.com/
http://orcid.org/0000-0001-9502-9321
http://orcid.org/000-0002-9888-1453
http://orcid.org/0000-0003-2979-4310
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3153/FH20005

36

Food and Health 6(1), 35-40 (2020) e https://doi.org/10.3153/FH20005

Introduction

Pyracantha coccinea Roem. (scarlet firethorn) is a bush of up
to 3 m in height with lots of thorns, grown generally in South
and Southeast Europe, Italy, Balkans, Crimea, Caucaisans
and Turkey at different altitudes. It is being used in folk med-
icine for its fruits’ diuretic, cardiac and tonic properties (Fico
et.al. 2000; Kambur and Tilki, 2010).

Lots of aromatic and curatic plants are known to have chem-
ical complexes with antioxidant properties. Amongst these
phenols and free-radical scavengers are the main source for
the antioxidant materials.

Antioxidants are of importance especially in activating the
scavenging reactive oxygen species, inhibiting their for-
mation, binding transition metal ions and conserving the for-
mation of OH and/or decomposition of lipid hydroperoxi-
dase, so that repairing the damages in living organisms
(Sadeghi et. al. 2015). They protect human against the infec-
tions and some degenerative ailments. The antioxidants are
classified into two groups, namely natural and synthetic ones.
The synthetic ones, e.g. butylated hydroxyl anisole and hy-
droxyl toluene, are commercial materials that can be pur-
chased and can be used in 50-200 ppm level in nutrients and
sometimes have side effects of being carcinogenic in living
bodies (Ebrahimzadeh et. al. 2008).

They have also foundations of many other biological func-
tions, such as anti-cancers, anti-inflammation and anti-aging
(Zou et. al. 2016). The natural antioxidants are obtained from
the allium sulphur compounds, the anthocyanins, beta caro-
tene, the catechins, copper, the cryptoxanthins etc. The plants
containing these natural antioxidant sources are being con-
densely studied by several researchers (Alshaal et. al. 2019;
Parka et. al. 2019).

Free radical scavenging effect of antioxidants retards and/or
inhibits the detriments in the living cells. This property of the
antioxidants help anti-aging process in the living organisms
and make them very alluring in scientific researches (Kumar
et. al. 2017).

In this work it has been aimed to work out the antioxidant
activity level, Fe™ reduction power, total phenolic content
and antimcrobial effect of Pyracantha coccinea fruits.

Materials and Methods

Chemicals and Reagents

All the chemicals and reagents (Folin-Ciocalteu, Gallic Acid,
2,2-diphenyl-1-picrylhydrazyl (DPPH), ethanol, Mueller
Hinton Agar, Triptic Soy Broth, Saboraud Dextrose Agar,
Sodium Carbonate, Ascorbic Acid) used in this study were of
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analytical grade and obtained from Merck Company, Ger-
many.

Plant of Ethanolic Extracts

Fruits of Pyracantha coccinea were collected in Bahgelievler
Neighborhood, Serdivan, Sakarya. 15 grams of fresh fruit
was ground into a capped bottle and 150 mL of ethanol was
added. The prepared mixture was stirred for 3 days at room
temperature in the dark. The solvents in the extracts were
evaporated by using rotary evaporator (Heidolph) under vac-
uum at 55°C for 15 minutes and the dried extracts were used
for all investigations. The extract concentrations were ad-
justed by adding own solvent (ethanol) to each extract at the
doses of 6400 pg/mL for the antimicrobial activity tests and
1000 pg/mL for the antioxidant activity and the total phenol-
ics analyses, respectively.

Antioxidant Activity (DPPH Assay)

Antioxidant activity was determined by modified Blois
method (Blois 1958). 1 mL of 0.004% solution of DPPH(2,2-
Diphenyl-1-picrylhydrazyl) radical in ethanol was mixed
with 1 mL of extract solution (in ethanol). These solutions
were kept in dark for 30 mins and the optical density was
measured at 517 nm using a spectrophotometer. Throughout
the process ethanol was used for the blank. The inhibiton per-
centage of the samples was calculated according to the fol-
lowing formula

. Acontrol— A l
% Inhibition = w
control

x 100.

Determination of Total Phenolic Content

To determine the total phenolic content the Folin-Ciocalteu
method was employed (Singleton and Rossi 1965). The 100
uL of ethanolic extract (1000 pg/mL) was mixed with 200 pL
of Folin-Ciocalteu (50%) and was kept waiting for 2 minutes.
Then, 1 mL of 2% NayCOs solution was added and shaken
well. The mixture was kept in a dark place for 1 hour. The
absorbance of the mixture was measured at 760 nm by using
a spectrophotometer (Shimadzu UV mini-1240). The total
phenolic content values were determined from a calibration
curve prepared with a series of gallic acid standards (50, 100,
200, 300, 400 mg/L). The results were expressed as mg of
GAE/100 g.

Antimicrobial Activity

For the determination of the antimicrobial activity, the disc
diffusion method was used according to the National Com-
mittee for Clinical Laboratory Standards (NCCLS, 1997).
The test microorganisms used in the present study were Ba-
cillus subtilis ATCC 6633, Salmonella typhimurium ATCC
14028, Escherichia coli ATCC 8739, Staphylococcus aureus
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ATCC 29213, Enterecoccus faecalis ATCC 29212, Staphy-
lococcus epidermidis ATCC 12228, Pseudomonas aeru-
ginosa ATCC 9027, Candida albicans ATCC 1029.

The suspensions with the density of 0.5 MacFarland density
were prepared out of previously activated microorganism
strains. The prepared suspensions have been inoculated into
the Hinton agar by using swabs. Extracts obtained have been
impregnated into the discs of 20 pL and placed into MHA
which were initially inoculated with microorganisms, fol-
lowed by an incubation process at 37°C for 24 h. Ethanol-
impregnated discs were used as negative controls and the
commercial antibiotic discs (Gentamicin and Amphotericin
B) as positive ones. At the end of the incubation process, the
diameters of the inhibition zone were measured by using elec-
tronic digital caliper.

Reducing Power

Reducing power of the ethanolic fruits extracts was quanti-
fied according to (Oyaizu 1985). Phosphate buffer of 1250
pL (0.2 M, pH 6.6) and potassium ferricyanide [KsFe (CN)e]
of 1% were added onto the extracts of 500 uL with the con-
centration of 20-100ug/mL and this mixture has been incu-
bated at 50 °C for 20 minutes. After this process, 1250 pL of
10% trichloroacetic acid was added into the mixture and then
centrifugated for 10 minutes at the speed of 2500 rpm. A su-
pernatant part of 500 pL has been taken from the mixture and
distilled water of 1250 uL and FeCls;. 6H,O of 250 puL %
1(w/v) have been added on top of this. Absorbance was meas-
ured at 700 nm against a blank using a UV—Vis spectropho-
tometer.

Statistical Analysis

SPSS package program (version 20.0) has been used to ana-
lyse the data. The results have been given as mean values with
standard deviations. During this evaluation process the p
value of <0.05 has been accepted to be meaningful.

Results and Discussion

It is a fact that the number of antibiotics resisting to the mi-
croorganisms is getting less and less day by day. Therefore,
lots of researchers are being employed in investigating the
antimicrobial efficiencies of the plant extracts and they pre-
sent their outcomes related to the antimicrobial properties of
the plants in literature (Mouafo et al.2012; incecayr et. al.
2019). In the current work the effect of the fruit extracts of
Pyracantha coccinea on the test microorganism has been in-
vestigated using the disc diffusion method. It has been ob-
served that the obtained extract has no any atimicrobial activ-
ity on Bacillus subtilis, Salmonella typhimurium, Escherichia

coli, Staphylococcus aureus FEnterecoccus faecalis, Staphy-
lococcus epidermidis, Pseudomonas aeruginosa, Candida al-
bicans strains. In another work it has been reported that the
fruit extract of Pyracantha coccinea has not shown any anti-
microbial activity which is well correlated with our result
(Ugar- Tiirker et. al. 2012). As a result, it has been concluded
that the fruit extract of Pyracantha coccinea is not applicable
as a natural antimicrobial agent.

Figure 1 shows the reducing power of Pyracantha coccinea
ethanolic extracts as a function of their concentrations. Fe
(II1) reduction is often used as an indicator of electron-donat-
ing activity, which is an important mechanism of phenolic
antioxidant reaction. The presence of reductants (antioxi-
dants) in the herbal extracts causes the reduction of the Fe**/
ferricyanide complex to the ferrous form (Niciforovic et. al.
2010). In this assay, depending on the reducing power of each
compound the yellow colour of the test solution changes to
various shades of green and blue. The existence of reducers
in the test mixture results in a reduction of the Fe**/ ferricya-
nide to the ferrous form. Reduction power of Pyracantha coc-
cinea ethanolic extracts is found to be increased by raising
the extract concentration level. The results obtained show that
the reduction power of Pyracantha coccinea extracts sup-
ports the DPPH activity to a certain level.

Antioxidants are the enzymes and other oganic substances in
foods that reduce the side effects of reactive oxygen and ni-
trogen on the normal physiological function in human body
to a acceptaple level (Mustafa et. al. 2010). DPPH scavenging
activity method to measure the antioxidant effect in plants is
a method used frequently for this purpose. ICso values and
total phenolic content of Pyracantha coccinea fruits ethanolic
extracts are illustrated in Table 1. Gallic acid equivalence in
this study has been evaluated to be 199.6 mg/100g, whereas
it has been determined to be 68.41 in a previous study (Keser
2014). Phenolics are the constituents of main antioxidants
and their total contents are thougth to be directly related to
their antioxidant efficiencies (Do et. al. 2014).

ICso value representing the antioxidant amount to dicrease the
DPPH concentration to 50% has been found to be 36.53
ug/mL for Pyracantha coccinea extract and to be 3.2 pg/mL
for ascorbic acid (as standard). When compared, the extract
has been evaluated to be more effective in reducing the DPPH
radicals.

In another work it has been found that the %DPPH scaveng-
ing activity of different Pyracantha coccinea fruit extracts in
the concentration level of 250ug/mL is 78.73 (Keser 2014).
DPPH levels of Pyracantha coccinea ethanolic and aqeuous
fruit extracts collected in Konya city have been evaluated to
be 6.12 and 2.05 mg TEs/g, respectively. In a study made by
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Figure 1. The results of (a) DPPH inhibition level (%) and (b) reduction power of Pyracantha coccinea fruit extracts.

Tablo 1 IC50 values and TPC for the fruits of Pyracantha coccinea.

Species Antioxidant Activity Total Phenolics
ICso(ug/mL)SD  R? mgGA /100g+SD R?

Pyracantha coccinea 36.53°+0.05 0.98 199,6+4.5 0.98

Ascorbic acid 3.2%+0.01 0.96 - -

Means + SD followed by the same letter, within the same form of antioxidant, are not significantly different (p > 0.05)

Iranians the ICso value of Pyracantha coccinea methanolic Compliance with Ethical Standard
fruit extract has been determined as 4.61 mg/mL (Vahabi et.
al. 2014; Sarikiirkg¢ii et al. 2015). The discrepancies between
these results are thought to be originated from the location
and time of plant collection and the solvents used in prepara- Ethics committee approval: No ethics committee approval is
tion of the extracts. Furthermore the extraction method and needed.

conditions (temperature and time) may affect the antioxidant

activity level.
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Oz

Tahil benzeri (pseudocereals) iiriinlere olan ilgi son yillarda 6nemli bir artig gostermistir. And
Daglar1 bolgesinde yetistirilen amarant ve kinoa ile Orta Asya kdkenli karabugday en 6nemli tahil
benzeri irilinlerdir. Amarant, kinoa ve karabugday, tahil ile ayn1 genetik yapida olmamalarina
karsin, tahil tirlinlerine benzer kimyasal bilesime ve kullanim alanina sahiptir. Dengeli aminoasit
kompozisyonu ile birlikte yiiksek oranda protein i¢eren tahil benzeri iiriinler; ayn1 zamanda diyet
lifleri, fitokimyasallar, vitaminler ve minerallar bakimindan da 6nemli birer kaynaktir. Amarant,
kinoa ve karabugdayda gluten proteini bulunmamakta ve yeterli miktarda tiiketildiklerinde antiko-
lesterol, antikanser, antiinflamatuar ve antidiyabetik etkiler gdstermektedir. Tahil benzeri {iriinler,
glutensiz ve fonksiyonel gidalarin gelistirilmesinde cazip bir bilesen olarak dikkat ¢ekmektedir.
Bu ¢alismada, tahil benzeri tiriinlerin kimyasal 6zellikleri beslenme-saglik lizerine etkileri ile tahil
iirlinlerinde kullanimi1 derlenmistir.

Anahtar Kelimeler: Amarant, Kinoa, Karabugday, Fonksiyonel gida, Glutensiz gida

ABSTRACT

Pseudocereals: Composition, effect on nutrition-health and usage in cereal products

Interest in pseudocereals has shown a significant increase in recent years. Amaranth and quinoa
cultivated in the Andean region, and buckwheat originated from Central Asia are among the most
important pseudocereals available. Amaranth, quinoa and buckwheat have similar chemical com-
position and utilization area to cereals, although they exhibit different genetic structure. Pseudo-
cereals with well-balanced amino acid composition have a high protein content, as well as are
important sources of dietary fibers, phytochemicals, vitamins and minerals. Amaranth, quinoa and
buckwheat which lack gluten, are claimed to posses anti-cholesterol, anticancer, antiinflammatory
and antidiabetic effects, when consumed at suggested levels. Therefore, such pseudocereals are
attractive components to develop novel gluten-free and functional foods. In this study, chemical
properties, effect on nutrition-health of pseudocereals and their use in cereal products were com-
piled.

Keywords: Amaranth, Quinoa, Buckwheat, Gluten-free food, Functional food
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Giris

Amarant (Amaranthus caudatus), kinoa (Chenopodium qui-
noa Willd) ve karabugday (Fagopyrum spp.) tahil benzeri ya
da yalanci tahil (pseudocereal) olarak bilinen antik tohum ¢e-
sitleridir. And Daglar1 bolgesindeki iilkelerde hasat edilen ki-
noa ve amarant, giiniimiizde Ingiltere, Isve¢, Danimarka,
Hollanda, Italya, Fransa (Nascimento ve ark., 2014) ve Tiir-
kiye’de de yetistirilmeye baglanmistir. Karabugday ise Orta
Asya orijinli olup, Orta ve Dogu Avrupa’ya yayilmistir (Fa-
bio ve ark., 2008).

Tahil benzeri iiriinler, botanik olarak tahil ile ayni familyadan
olmamakla birlikte, benzer besinsel bilesime sahip ve ayni
amagla kullanilan tohumlardir (van der Kamp ve ark., 2014).
Tahil cesitleri tek ¢cenekli bitkiler sinifinda bulunmakta, tahil
benzeri lriinler ise ¢ift ¢enekli bitkiler sinifinda yer almakta
ve tahil gibi nisasta bakimindan zengin olmalarindan dolay1,
tahil benzeri (pseudocereal) olarak isimlendirilmektedir (Ha-
ger ve ark., 2012).

Amarant ve kinoanin tohum yapisi, tahil ¢esitlerinden 6nemli
derecede farklidir. Dairesel sekildeki embriyo, nisastaca zen-
gin perispermi sarar ve tohum kabugu ile birlikte yag ve pro-
tein bakimindan zengin kepek fraksiyonunu olusturur (Bres-
sani, 1994; Taylor ve Parker, 2002). Karabugday tohumu ise
licgensi yapida olup; kavuz, spermoderm, endosperm ile
embriyo fraksiyonlarindan olusmaktadir (Mazza ve Oomah,
2003; Alvarez-Jubete ve ark., 2010a).

Amarant, kinoa ve karabugday; yiiksek miktar ve kalitede
protein kaynagi olmakla birlikte, yeterli diizeyde diyet lifi,
doymamis yag asitlerince zengin yag, vitaminler, mineraller,
fitosteroller ve polifenoller icermektedir (Berghofer ve Scho-
enlechner, 2002; Taylor ve Parker, 2002; Wijngaard ve
Arendt, 2006; Alvarez-Jubete ve ark., 2010c).

Biyoaktif bilesiklerce zengin olan tahil benzeri {irlinlerin
plazma kolesterol seviyesini diisiirdiigili; antikanser, antiinf-
lamatuar ve antidiyabetik etkiler gosterdigi, hipertansiyon
iizerinde olumlu etkiye sahip oldugu bildirilmektedir (Nasci-
mento ve ark., 2014; Gimenez-Bastida ve Zielinski, 2015;
Verardo ve ark., 2018). Yaygin bir sekilde tiiketilen tahil
esasli {irlinlerin; karabugday, kinoa ya da amarant kullanila-
rak zenginlestirilmesi ile besinsel 6zellikleri ve biyoyararli-
liklar1 artmakta, insan saglig1 izerinde pozitif etkiler olustur-
masi saglanmaktadir (Hidalgo ve ark., 2018).

Gluten proteinini icermemeleri sebebiyle tahil ¢esitlerine al-
ternatif olan amarant, kinoa ve karabugday, glutensiz {iriinle-
rin tiretiminde kullanilmakta ve bu iiriinlerin de besinsel 6zel-
liklerini gelistirmektedir (Alvarez-Jubete ve ark., 2010a).
Magnezyum agisindan fakir olan piring gibi bilesenleri yiik-
sek oranda igeren glutensiz tirlinlere karsin; kalsiyum, demir,
magnezyum, ¢inko, mangan, potasyum ve fosfor kaynagi
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olan tahil benzeri iriinler (Mota ve ark., 2016a), ¢6lyak has-
talarinin yetersiz beslenme problemlerinin ortadan kalkma-
sina yardime1 olmaktadir.

Kimyasal Yapi

Yiiksek oranda nisasta, protein ve doymamis yag asitleri ice-
ren tahil benzeri {irlinler, 6nemli enerji kaynaklaridir
(Rocchetti ve ark., 2017). Baglica bilesenleri karbonhidratlar
olan tahil benzeri tohumlardan amarantta yaklasik olarak
%61.4, kinoada %64.2 ve karabugdayda %58.9 oraninda ni-
sasta bulunmaktadir (Alvarez-Jubete ve ark., 2009). Amarant
0.8-1.0 um (Bhosale ve Singhal, 2006), kinoa 1.0-3.0 pm
(Lorenz, 1990) ve karabugday 2.9-9.3 um (Qian ve ark.,
1998) capinda poligonal sekilli nisasta graniillerine sahiptir.

Amarant, kinoa ve karabugdayin yapisindaki proteinler agir-
likl1 olarak albiimin ve globiilinlerden olusmus olup, tahil
iiriinlerinde baslica depo proteinleri olan ve ¢6lyak hastalar
icin toksik etkiye sahip prolamin proteinlerini ¢ok az mik-
tarda igermekte ya da hi¢ bulundurmamaktadir (Drzewiecki
ve ark., 2003).

Tahil benzeri iiriinlerin besinsel kalitesi, protein igerikleri ile
iligkilendirilmekte ve bu iliski 6zellikle tahilda yetersiz olan
lisin aminoasidinin tahil benzeri iiriinlerde daha yiiksek mik-
tarda bulunmasina baglanmaktadir (Gorinstein ve ark., 2002;
Srichuwong ve ark., 2017). Protein igerigi amarantta %13.4-
16.5, kinoada %12.1-14.5 ve karabugdayda %12.0-18.9 civa-
rindadir (Christa ve Soral-Smietana, 2008; Alvarez-Jubete ve
ark., 2010a; Nascimento ve ark., 2014).

Tahil benzeri tohumlarin aminoasit kompozisyonu Tablo
1’de verilmistir. Karabugdayda bulunan histidin, 16sin, lisin,
metionin, fenilalanin, treonin ve valin aminoasitlerinin mik-
tar1, amarant ve kinoaya gore daha yiiksektir. Amarant ise
metionin digindaki esansiyel aminoasitler agisindan tahil ben-
zeri riinler igerisinde en diisiik bilesime sahip tohumdur
(Mota ve ark., 2016b). Valcarcel-Yamani ve Lannes (2012)
tarafindan amarant proteininde bulunan triptofan, histidin,
valin, fenilalanin, lisin ve treonin miktarmin FAO/WHO ta-
rafindan Onerilen okul 6ncesi ¢cocuklarin esansiyel aminoasit
ihtiyac1 i¢in yeterli seviyede oldugu, kinoa proteininin ise
okul donemi ¢ocuklarin esansiyel aminoasit ihtiyacinin
%150’den ve yetiskinler i¢in de %200°den daha fazlasini kar-
siladigr belirtilmektedir. Karabugday proteinin biyolojik de-
gerinin, yumurta proteinin biyolojik degerinin %92.3’{ine
karsilik geldigi raporlanmistir (Gasiorowski, 2008). Amarant
proteinlerinin aminoasit kompozisyonunun yumurta ile, ki-
noa proteinlerinin de besinsel kalitesinin kazeinler ile karsi-
lastirilabilir diizeyde oldugu bildirilmektedir (Schoenlechner
ve ark., 2008; Collar ve Angioloni, 2014). Lopez ve ark.
(2018), 100 g ham amarant proteinindeki lisin miktarinin
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6.1g, siilflir igeren aminoasitlerin miktarinin 5.6 g oldugunu
belirlemisler, 100 g kinoa proteininde ise 6.9 g lisin aminoa-
sidi bulundugunu bildirmislerdir.

Serbest, bagli ve toplam lipit miktarlar1 100 g amarant ununda
sirasiyla 5.18, 0.26 ve 5.81 g; 100 g kinoa ununda sirasiyla
3.23, 0.28 ve 4.09 g; 100 g karabugday ununda ise sirasiyla
2.50, 0.32 ve 3.36 g’dir (Collar ve Angioloni, 2014). Lipitler,
amfipatik 6zellik gostermeleri ve nisasta ile kompleks olus-
turarak proteinlerle birlesebilme yetenekleri sayesinde, firin
iirlinlerinin tekstiirii ve kalitesi tizerinde 6nemli bir etkiye sa-
hiptir (Goesaert ve ark., 2005).

Amarant, kinoa ve karabugday tam unlarinin yag asidi profili
Tablo 2°de gosterilmektedir. Amarantta yiiksek oranda lino-
leik, oleik ve palmitik asit bulunurken (Preetham Kumar ve
ark., 2016); kinoa ve karabugday ise linoleik ve oleik asit a¢1-
sindan zengin bilesimleri ile dikkat ¢ekmektedir (Bonafaccia
ve ark., 2003; Dziadek ve ark., 2016; Pellegrini ve ark.,
2018). Amarant yaginin yag asidi kompozisyonu acisindan
benzer sonuglar bulan Mburu ve ark. (2011), amarant yaginin
sadece enerji kaynagi degil, ayn1 zamanda yagda ¢6ziiniir vi-
taminler i¢in de bir tagiyic1 gérevi gordiigiinii belirtmektedir.
Amarant, kinoa ve karabugdayda bulunan doymus ve doyma-
mis yag asidi miktarlari ise sirasiyla 13.1 ve 70.6 g/100 g (Ja-
haniaval ve ark., 2000), 11.6 ve 88.4 g/100 g (Pellegrini ve
ark., 2018), 20.5 ve 79.3 g/100 g’dir (Bonafaccia ve ark.,
2003).

Amarant; bugday ruseymi, yulaf gibi fonksiyonel {riinler ile
karsilastirilabilecek diizeyde tiamin, niasin ve riboflavin icer-
mektedir (Myers ve Putnam, 1988). Kinoanin 100 g’inda ise
0.4 mg tiamin, 0.39 mg riboflavin, 0.2 mg piridoksin, 7.1 pug

Review Article

biyotin, 78.1 mg folik asit, 0.61 mg pantotenik asit ve 16.4
mg C vitamini bulunmaktadir (Koziol, 1992; Ruales ve Nair,
1992; Bhargava ve ark., 2006). B-kompleks vitaminler agi-
sindan iyi bir kaynak olan karabugday 3.3 mg/kg tiamin, 10.6
mg/kg riboflavin, 18.0 mg/kg niasin, 11.0 mg/kg pantotenik
asit ve 1.5 mg/kg piridoksin ihtiva etmektedir (Kim ve ark.,
2002; Zhang ve ark., 2012). Amarant, kinoa ve karabugdayda
bulunan E vitamini miktarlar1 sirastyla 5.7, 8.7 ve 5.5 mg/100
g’dir (Ruales ve Nair, 1993; Bruni ve ark., 2001; Zielinski ve
ark., 2001). Yiiksek oranda E vitamini aliminin; kardiyovas-
kiiler hastaliklar1 azalttigi, Alzheimer hastalig1 ve prostat kan-
seri riskini distirdiigii, bagisiklik sistemini giiclendirdigi ve
yaslanmaya bagl katarakt1 geciktirdigi bildirilmektedir (Ka-
linova ve ark., 2006).

Tahil benzeri iriinlerin mineral madde icerigi Tablo 3’te ve-
rilmistir. Amarant, kinoa ve karabugdaya gore daha yiiksek
oranda bakir, mangan, demir, ¢inko, magnezyum, kalsiyum
ve fosfor i¢erigine sahiptir. En diisiik bakir, mangan, demir,
¢inko, kalsiyum, fosfor ve potasyum miktar1 ise karabug-
dayda bulunmaktadir (Mota ve ark., 2016a). Kinoanin mine-
ral madde igerigi a¢isindan benzer sonuglar elde eden Konishi
ve ark. (2004), kinoa tohumundaki magnezyum ve fosforun
embriyoda, kalsiyum ve potasyumun da perikarpte yogunlas-
tigin1 belirtmektedir. Tahil benzeri tohumlarin yiiksek oran-
daki ¢inko ve mangan igerigi, 6zellikle Latin Amerika’da ¢o-
cuklarin beslenmesi i¢in 6nemli bir yer tutmaktadir (Fischer
Walker ve ark., 2009). Kaynatilarak pisirilmis 100 g amarant
tiketimi ile, erkekler tarafindan giinliik alinmasi gereken
manganin %401, demirin %22’si, ¢inkonun %18’i, magnez-
yumun %31°1, kalsiyumun %5.5°1 ve fosforun %24.7’si kar-
silanabilmektedir (Mota ve ark., 2016a).

Tablo 1. Tahil benzeri iirlinlerin esansiyel aminoasit kompozisyonu (mg/100 g)!

Table 1. Essential amino acid composition of pseudocereals (mg/100 g)!

Tal}ll..b CNZEN Histidin izolosin Losin Lisin Metionin Fenl.l ala- Treonin Valin
iiriinler nin
Amarant 416.8£33.8 400.0+28.6 673.0+14.6  529.9+452 314.1£31.2 651.9+32.8 421.0+9.8 442.6+6.8
Kinoa 514.9+64.8 433.8+85.7 833.2+161.1 590.8+155.3 231.4+£33.9 685.4£115.2 469.4+67.7 528.8+100.1
Karabugday 532.1+46.7 431.548.0  846.0+14.0 595.6+57.2 380.9+£33.7 862.1+79.1 521.7+18.8  580.7+14.5
"Mota ve ark., 2016b.
Tablo 2. Tahil benzeri iiriinlerin tam unlarinin yag asidi profili (g/100 g)
Table 2. Fatty acid profiles of wholemeal pseudocereals (g/100 g)
Tahil benzeri iiriinler Palmitik asit  Stearik asit Oleik asit  Linoleik asit Linolenik asit Digerleri
Amarant! 25.10+0.07 5.07£0.12  28.10+£0.01  32.66+0.03 0.52+0.03 8.55+0.19
Kinoa? 9.32+0.05 0.60+£0.03  25.77+0.05  53.94+0.00 4.72+0.00 5.65+0.03
Karabugday*>* 15.51+£0.04 4.02+0.01  40.68+0.04  38.44+0.08 1.0 5.2

"Preetham Kumar ve ark., 2016. 2Pellegrini ve ark., 2018. *Dziadek ve ark., 2016. “Bonafaccia ve ark., 2003.
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Tablo 3. Tahil benzeri iiriinlerin mineral madde miktar1 (mg/100 g KM)!

Table 3. Mineral content of pseudocereals (mg/100 g DM)!

Tahil benzeri

iiriinler Cu Mn Fe Zn Mg Ca P K
Amarant 0.572+0.013 4.42+0.34  7.35+0.46 4.55+0.17 328+9.2 200+7.2 66313  552+10
Kinoa 0.502+0.005 1.89+0.03  4.29+0.08 2.97+0.04 196+3.1 77.6+£2.1 436+4.7 559£7.5
Karabugday 0.490+0.036 1.19+0.01  2.88+0.03  1.94+0.01 240+2.5 17.5+£0.2 41435 510+4.8

"Mota ve ark., 2016a.

Beslenme ve Saghk Uzerine Etkileri

Fonksiyonel gidalar kavrami, geleneksel gidalarin 6tesinde,
sagliga yararli gida ya da gida bilesenlerini icermektedir. Tii-
keticilerin bilinglenmesiyle birlikte, gida endiistrisinin de
fonksiyonel tiriinler gelistirilmesine yonelik ¢aligmalar artig
gostermeye baslamistir (Ogunremi ve ark., 2015).

Diyet lifi agisindan zengin kaynaklar olan amarant, kinoa ve
karabugdayin 100 g’inda sirasiyla 2.35, 6.66 ve 9.01 g; 1.77,
5.37 ve 7.14 g; 0.88, 5.89 ve 6.77 g ¢6zliniir, ¢dziinmeyen ve
toplam diyet lifi mevcuttur (Bonafaccia ve ark., 2003; Hager
ve ark., 2012; Preetham Kumar ve ark., 2016). Coziinmeyen
diyet lifi, su tutma kapasitesi ve viskoziteye olan etkisi ile
iligkili olarak bagirsagin peristaltik hareketini iyilestirirken
(Schneeman, 1999), ¢oziiniir diyet lifi baz1 laktik bakteriler
ve Bifidobacteria suslar i¢in prebiyotik etki gdstermekte
(Grizard ve Barthomeuf, 1999), plazmatik kolesterolii diistir-
mekte, diyabet ve obezite riskini azaltmaktadir (Cho ve ark.,
2013).

Amarant nisastasinin %1.98’1, kinoa nigastasinin %2.18’1,
karabugday nisastasinin ise %33-38’1 direngli nisastadir. Di-
yet lifine benzerlik gosteren direngli nisasta, ince bagirsakta
absorbe edilememekte ve fermentasyon i¢in kalin bagirsak-
taki mikroflora tarafindan kismen ya da tamamen kullanila-
bilmektedir (Mikulikova ve Kraic, 2006; Schoenlechner ve
ark., 2008; Christa ve Soral-Smietana, 2008).

Diyette polifenollerce zengin bitkisel kaynakli gidalara yer
verilmesinin, kanser ve kardiyovaskiiler hastaliklar gibi oksi-
datif strese bagli hastaliklarin goriilme riskini azaltabilecegi
belirtilmektedir (Scalbert ve ark., 2005). Fitokimyasallar ayni
zamanda antidiyabetik, antiinflamatuar ve antihipertansif et-
kiler de gostermektedir (Taylor ve ark., 2014). Saglik {izerine
olumlu etkileri bir¢ok arastirmaya konu olmus olan amarant
(Moronta ve ark., 2016), kinoa (Graf ve ark., 2015) ve kara-
bugday (Wijngaard ve Arendt, 2006) fonksiyonel gidalar ara-
sinda sayilmaktadir. Karabugdayda, kinoa ve amaranta gore
daha yiiksek oranda fenolik madde ve antioksidan aktivite
mevcuttur (Tablo 4). Karabugdayi, kinoa ve amarant takip et-

mekte, en fazla polifenol igerigi de karabugdayda bulunmak-
tadir. Tahil benzeri iiriinler flavonoid miktarlar1 agisindan
karsilastirildiklarinda ise, kinoanin en zengin flavonoid bile-
simine sahip tohum oldugu goriilmektedir (Alvarez-Jubete ve
ark., 2010c).

Karabugday, birgok bitkiden daha yiiksek miktarda (178
mg/kg) flavonol glikozit bitki metaboliti olan rutin igermek-
tedir. Rutin flavonoidi; antioksidatif, antiinflamatuar ve anti-
kanserojen etkilere sahip olmakla birlikte, insanlarda hiper-
tansiyon ve hemorajik hastalikla iliskili olan kan damarlari-
nin hassasiyetini azaltabilecek 06zelliktedir (Oomah ve
Mazza, 1996; Sun ve Ho, 2005). Karabugdayda bulunan bas-
lica diger antioksidanlar ise kuersetin, hiperin ve katesinlerdir
(Morishita ve ark., 2007). Flavonoidlerce zengin kinoadaki
baslica flavonol glikozitler ise kemferol ve kuersetindir (Dini
ve ark., 2004). Kafeik asit, p-hidroksibenzoik asit ve ferulik
asit de amarantta bulunan 6nemli fenolik bilesiklerdir (Klim-
czak ve ark., 2002; Alvarez-Jubete ve ark., 2010a). Antioksi-
danlar, doku ve membranlardaki serbest radikal ve oksidatif
zincir reaksiyonlariin engellenmesinde 6nemli rol oynaya-
bilmekte (Carini ve ark., 1990) ve antioksidan igerigi yiiksek
gidalarin tiiketimi ile oksidatif strese bagl hastaliklarin ge-
lisme riski azalabilmektedir (Pisoschi ve Pop, 2015; Carde-
nas-Hernandez ve ark., 2016). Stokic ve ark. (2015), bir aylik
diyette %50 oraninda besinsel kalitesi ve antioksidan kapasi-
tesi yiliksek karabugday tam unu igeren ekmek tiiketen hasta-
larin toplam kolesterol ve LDL-kolesterol degerlerinde
onemli bir azalma tespit ettiklerini bildirmislerdir.

Kinoa tohumunda 11.87 pg/g toplam karotenoid bulunmak-
tadir (Tang ve ark., 2015). Karotenoidlerin yaslanmaya bagli
dejenerasyonlar ve kronik hastaliklarin azaltilmasinda etkili
oldugu belirtilmektedir (Paiva ve Russell, 1999).

Ross ve ark. (2017), kinoa 6rneklerinde ortalama 58 pg/g al-
kilresorsinol, 182 pg/g dallanmis zincir-alkilresorsinol ve
136 pg/g metilalkilresorsinol bulundugunu bildirmislerdir.
Alkilresorsinollerin, kanser ve mikrobiyal enfeksiyonlarin
onlenmesinde aktif rol oynadigi belirtilmektedir (Ross ve
ark., 2003).
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Tablo 4. Tahil benzeri {iriinlerin toplam fenol miktari, antioksidan aktivitesi, polifenol ve flavonoid igerigi'

Table 4. Total phenolic content, antioxidant activity, polyphenol and flavonoid contents of pseudocereals!

Tahil benzeri  Toplam fenol miktari An;li((;:(vsiit(ian Polifenol miktari lzli;?);l/(l)i()(:)mill?;}[?
iiriinler (mg GAE/100 g KM) (mg TE/100 g KM) (nmol/100 ¢ KM) K g

Amarant 21.242.3 28.4+1.3 13.6+94 -

Kinoa 71.7£5.5 57.7£1.7 9.7x1.0 43.4+£2.5

Karabugday 323+14.1 620+28.1 15.143.1 30.1+6.4

!Alvarez-Jubete ve ark., 2010c.

Amarant, kinoa ve karabugday tam unlarinin fitik asit miktar-
lar1 sirasiyla 2.06, 1.44 ve 1.56 g/100 g’dir (Bilgigli, 2009;
Srichuwong ve ark., 2017). Fitik asit, gidalarda bulunan de-
mir, ¢inko, kalsiyum, fosfor, magnezyum, potasyum ve man-
gan gibi mineral maddeler ile selat olusturarak biyoyararlilik-
larin1 azaltmakta (Ekholm ve ark., 2003), nisasta ve proteinler
ile etkilesime girerek fonksiyonel 6zelliklerini degistirmekte-
dir (Rickard and Thopmson, 1997). Antibesinsel 6zelliklere
sahip fitik asidin ayn1 zamanda; antioksidan etki gosterdigi,
kalp hastaliklarin1 6nledigi ve antikanserojen oldugu cesitli
arastirmalarda belirtilmektedir (Haros ve ark., 2009; Kumar
ve ark., 2010).

Kinoa tohum kabugunda, antibesinsel etkilere sahip saponin-
ler (0.2-0.4 g/kg) mevcuttur (Mastebroek ve ark., 2000).
Fazla miktarda saponin tiiketiminin toksik olmasinin yaninda
(Gomez-Caravaca ve ark., 2014); kan kolesterol seviyesini
diisiirdiigii (Oakenfull ve Sidhu, 1990) ve antifungal, antivi-
ral, antikanser, hipoglisemik, antitrombotik, ditiretik, antiinf-
lamatuar etkilere sahip oldugu belirtilmektedir (Bhargava ve
ark., 2006; Graf ve ark., 2015; Vilcacundo ve Hernandez-Le-
desma, 2017).

Tahil Uriinlerinde Kullanim

Tahil benzeri tiriinler, besin degeri yiiksek bilesimleri ve glu-
tensiz hammadde pazarinda gesit artigin1 saglayan fonksiyo-
nel 6zellikleri (Alvarez-Jubete ve ark., 2010a) ile gesitli gida
formiilasyonunda yer alabilmektedir. Literatiirde tahil ben-
zeri Urlinlerin tahil iiriinlerinde kullanimini konu alan pek ¢ok
arastirma yer almakta olup, bu ¢alismalarin sonuglari asagida
Ozetlenmistir.

Tahil Benzeri Uriinlerin Ekmek Uretiminde Kullanimi

Chlopicka ve ark. (2012), %30 oraninda amarant, kinoa ve
karabugday unlarin1 ayr1 ayri kullanarak ekmek iiretmis, ek-

mek Orneklerinin antioksidan aktivitesinin kontrole gore sira-
styla 3.64, 1.79 ve 1.71 kat arttigin tespit etmislerdir. Ve-
rardo ve ark. (2018), farkli oranlarda (%10, 20 ve 30) kara-
bugday unu ilavesinin ekmek Orneklerinin toplam fenolik
madde igerigini artirdigini bildirmislerdir. Farkli oranlarda
(%10, 20, 30 ve 40) tam amarant unu kullanilarak ekmek {ire-
tilen bir calismada ise, amarant miktarindaki artigla diyet lifi
ve mineral madde miktarinda artis elde edilmis, %40 amarant
unu igeren ekmek en yiiksek agirlik, hacim ve spesifik hacim
degerlerini vermistir. %20’ye kadar amarant unu kullanimi
ile tiiketiciler tarafindan kabul edilebilir ekmeklerin iiretile-
bilecegi raporlanmistir (Sanz-Penella ve ark., 2013).

Hager ve ark. (2012), kinoa ununun bugday unu ile %100 ora-
ninda yer degistirmesiyle, ekmek bayatlama oraninin %95
oraninda azaldigini belirlemislerdir. Kinoa ekmeginin daha
diisiik bayatlama oranina sahip olmasinin, kinoa nisastasinin
bugday nisastasindan daha diisiik retrogradasyona sahip ol-
masindan kaynaklandigini bildirmislerdir. Ekmek formiilas-
yonunda %10 ve 20 oranlarinda kinoa unu kullanan Rodri-
guez-Sandoval ve ark. (2012), %10 kinoa unu iceren ekmegin
kontrol bugday unu ekmegine benzer fiziksel 6zelliklere sa-
hip oldugunu tespit etmislerdir.

Selimovic ve ark. (2014) tarafindan, %15 ve 30 oraninda ka-
rabugday unu iceren ekmek 6rneklerinin; dis goriiniis, ekmek
i¢i goriiniisii ve aroma agisindan kontrol 6rnege (bugday unu
ekmegi) benzer sonuglara sahip oldugu bildirilmistir. Bir
baska calismada, %15 oraninda karabugday unu igeren ek-
mek tiretilmis ve kontrol ekmek ile arasinda goriiniis, renk ve
genel begeni 6zellikleri bakimindan bir fark olmadigi, kara-
bugday unu iceren ekmek Orneklerinin aroma ve agiz hissi-
yat1 bakimindan daha yiiksek puanlar aldigi belirlenmistir
(Lin ve ark., 2009).

Bazlama ve yufka iiretiminde %10, 15, 20, 25 ve 30 oranla-
rinda karabugday unu kullanan Yildiz ve Bilgicli (2015), baz-
lama formiilasyonunda %20’ye kadar, yufka {iretiminde ise
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%30’a kadar karabugday unu kullanimi ile kabul edilebilir
duyusal 6zelliklere sahip ekmekler iiretilebilecegini raporla-
muslardir.

Hayit (2014), dondurulmus eksi maya ekmegi iiretiminde,
%10 oraninda tam karabugday unu kullanimi ile 45 gilinliik
depolama siiresince kabul edilebilir 6zellikte ekmek tiretile-
bilecegini bildirmistir.

Literatiirdeki bir¢ok arastirmada, ¢6lyak hastalarinin besle-
yici degeri diisiik glutensiz iiriinleri tikketmeleri sonucu or-
taya ¢ikan yetersiz beslenme kaynakli semptomlarin 6nlene-
bilmesi i¢in besinsel ve fonksiyonel kalitesi yiiksek, gluten
icermeyen tahil benzeri {irlinlerin glutensiz gida formiilas-
yonlarinda kullanilmasi tavsiye edilmistir.

Machado Alencar ve ark. (2015) tarafindan, %0 ve 20 oran-
larinda tam amarant ve kinoa unu kullanilarak glutensiz ek-
mek tiretilmis, elde edilen ekmeklerin spesifik hacim, sikilik
ve su aktivitesi degerleri kontrol ekmegin ayni 6zelliklerine
yakin bulunurken; daha fazla protein, yag ve kiil icerdikleri,
i¢ yapilarinda daha biiylik gozeneklerin olustugu belirlenmis-
tir.

Elgeti ve ark. (2014), glutensiz ekmek iiretiminde misir ve
pirin¢ unu yerine %40-100 oranlarinda kinoa unu ilavesi ile
spesifik ekmek hacminin %33 oraninda yiikseldigini, ekmek
icinin homojen yapida ve gozenek dagiliminin iyi oldugunu
bildirmislerdir. Turkut ve ark. (2016), %25 oraninda kinoa
unu ilavesi ile daha yumusak tesktiire ve daha yiiksek duyusal
puanlara sahip ekmek iiretilebilecegini tespit etmiglerdir.

Amarant, kinoa ve karabugdayin %50 oraninda patates nigas-
tast ile yer degistirilmesiyle glutensiz ekmek iiretilen bir ¢a-
lismada, 24 saat sonunda en diisiik ekmek i¢i sertligi amarant
unu kullanilarak tiretilen ekmekte elde edilmis, bunu sirasiyla
karabugday, kinoa ve kontrol (%50 piring unu-%50 patates
nisastas1) ekmekleri takip etmistir. Duyusal kabul edilebilir-
lik agisindan yapilan karsilastirmada ise, kinoa ve karabug-
day ekmekleri kontrol ekmeginden daha iistiin bulunurken,
amarant ekmegi en diisiik puanlar1 almistir (Alvarez-Jubete
ve ark., 2010b).

Tahil Benzeri Uriinlerin Makarna ve Eriste Uretiminde
Kullanimi

Islas-Rubio ve ark. (2014), amarant unu kullamlarak kabul
edilebilir pisme kalitesine ve tekstlirline sahip makarna tireti-
lebilecegini bildirmiglerdir. Kurutulmus amarant yapragi ve
amarant tohum unu kullanarak makarna iireten Cardenas-
Hernandez ve ark. (2016), makarna 6rneklerinde amarant ila-
vesinin kontrole gére; pisme siiresini azalttigini, pisme kay-
bimi artirdigini, parlaklik degerini azalttigini tespit etmis,
amarant tohum unu ve kurutulmus amarant yapragi ilavesi ile

Review Article

makarnanin fonksiyonel 6zelliklerinin artirilabilecegini be-
lirtmislerdir.

Glutenli ve glutensiz makarna tiretiminde ham ve ¢imlendi-
rilmis kinoa unu (%10, 20 ve 30) kullanan Demir (2018), ki-
noa unu miktarinin artmastyla makarna drneklerinin parlaklik
ve sarilik degerlerinin azaldigini, suya gegen madde miktari-
nin ise arttigini raporlamistir. %20 oranina kadar kinoa unu
kullanimi ile duyusal olarak kabul edilebilir makarna iiretile-
bilecegini bildirmistir.

Bastos ve ark. (2016); %65 kurutulmus patates posasi, %10
ekstrude patates posasi ve %25 amarant unu kullanarak glu-
tensiz yas makarna iiretmislerdir. Bugday unu makarnasi ile
karsilastirildiginda; daha sar1 renk, optimum pigme siiresi,
daha az suya gegen madde miktari ve daha yiiksek verim elde
etmislerdir.

Chillo ve ark. (2008), amarant tam unu esasli glutensiz spa-
getti iiretiminde kinoa, nohut ve bakla unlarmin etkilerini
arastirmig, amarant esasli spagetti 6rneklerinin durum bugda-
yindan yapilan spagettiye gore daha yiiksek pigsme kayb1 ve
daha diisiik yapiskanliga sahip oldugunu, ancak duyusal de-
gerlendirmede bir fark goriilmedigini belirlemislerdir.

Gimenez ve ark. (2016), misir makarnasinin net protein kul-
lanim oranin1 34.81, biyolojik degerini 38.28, kimyasal sko-
runu 41.38 ve protein sindirilebilirligi diizeltilmis aminoasit
skorunu 37.62 olarak belirlerken, %20 kinoa unu ve %80 mi-
sir unu igeren makarnanin ayni degerlerini sirasiyla 58.65,
75.19, 65.37 ve 51.02 olarak tespit etmislerdir. Pisme kaybi
iizerinde kontrole gore 6nemli bir etki géstermeyen kinoa unu
ilavesinin, ayn1 zamanda diyet lifi, doymamuis yag asitleri, de-
mir ve ¢inko acisindan da olumlu katkida bulundugunu rapor-
lamuslardir.

Bugday ununa toplam %30 oraninda farkli kombinasyon-
larda tahil benzeri iirlin (amarant, kinoa ve karabugday) unu
ilavesi yapilarak eriste {iretilen calismada, tahil benzeri iiriin
unu ilavesinin eriste orneklerinin parlaklik degerini azaltir-
ken, kirmizilik ve sarilik degerleri ile birlikte; ham protein,
ham yag, kiil, fitik asit, toplam fenolik madde ve mineral
madde iceriklerini de artirdigi bulunmustur (Oncel, 2017).
Bilgigli (2014), eriste liretiminde %30 oraninda karabugday
ve kinoa unu kullanimu ile; bakir, demir, potasyum, magnez-
yum, fosfor ve ¢inko miktarlarinda kontrole gore sirasiyla
%72.7,36.9, 54.5, 158.1, 35.3 ve 58.6 oraninda artis elde et-
mistir. Eriste formiilasyonunda %10, 15 ve 20 oranlarinda ki-
noa unu kullanan Ene (2017), kinoa unu ilavesinin eriste or-
neklerinde kiil, protein ve fitik asit miktarlarinda artis sagla-
digini, duyusal olarak en begenilen 6rnegin %20 kinoa unu
igeren eriste oldugunu belirlemistir.
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Choy ve ark. (2013) ise, %20 oraninda karabugday unu kul-
lanilarak instant eristelerin kalitesinin artirilabilecegini bil-
dirmislerdir. Bilgigli (2013); kinoa, karabugday, musir ve pi-
ring unlarindan olusan pagal kullanilarak iiretilen glutensiz
eriste orneginin, kontrol eriste érneginden sonra en yliksek
genel begeni puanina sahip oldugunu raporlamstir.

Tahil Benzeri Uriinlerin Kek ve Biskiivi Uretiminde
Kullanimi

Farkli oranlarda (%17-50) karabugday gevregi/amarant unu
pacali kullanarak kek tireten Antoniewska ve ark. (2018), pa-
¢al miktarindaki artisla antioksidatif aktivitenin iyilestigini,
lif oraninin kontrol kek 6rnegine gore 2.5 kat yiikseldigini be-
lirlemiglerdir. Levent ve Bilgic¢li (2011), glutensiz kek formii-
lasyonunda kullanilan karabugday ununun (%5, 10, 15 ve 20)
keklerin potasyum ve magnezyum igeriginde kontrole gore
artis sagladigimi bulmuslardir.

Glutensiz kek iiretiminde piring unu yerine %30 ve 50 oran-
larinda kinoa unu kullanan Baker ve ark. (2013) ise, kinoa
oraninin artmastyla kek orneklerinde yiikseklik ve su aktivi-
tesi degerlerinin arttigini ve sikilik degerinin azaldigini bil-
dirmislerdir.

Farkli oranlarda (%5, 10 ve 15) kavrulmus kinoa unu kulla-
narak iiretilen glutensiz biskiivi ve kek i¢in hedonik skala (1-
9 puan) kullanilarak yapilan duyusal degerlendirmede, bis-
kiivi 6rneklerinin goriiniis, renk, tekstiir, aroma ve genel be-
geni puanlarinin kontrole yakin ve 7’nin {izerinde oldugu be-
lirlenmistir. Kek 6rneklerinde ise tekstiir disindaki duyusal
ozelliklerin kontrole yakin oldugu gbézlemlenmistir (Kaur ve
Kaur, 2017). Glutensiz kek ve biskiivi tiretiminde %10, 20 ve
30 oranlarinda karabugday unu kullanan Loredana ve ark.
(2015) tarafindan, optimum karabugday unu kullanim orani
kek icin %30, biskiivi i¢cin %10 olarak raporlanmustir.

Filipcev ve ark. (2011), zencefilli biskiivi iiretiminde kara-
bugday unu ilavesinin (%30, 40 ve 50) kontrole gbre protein,
cinko, toplam polifenol icerigi ile antioksidatif ve selatlagti-
ric1 aktivitede dnemli bir artis sagladigini tespit etmislerdir.

Chauhan ve ark. (2015) tarafindan, ham ve ¢imlendirilmis
amarant unu kullamlarak glutensiz biskiivi tiretilmis; ham
amarant unu biskiivilerinin en yiiksek yayilma oranina, ¢im-
lendirilmis amarant unu biskiivilerinin ise en yiiksek antiok-
sidan aktivite (21.43 g/100 g) ve toplam diyet lifi (13.97
g/100 g) bilesimine sahip oldugu sonucuna ulasilmistir.

Glutensiz biskiivi iiretiminde %10, 20 ve 30 oranlarinda ka-
rabugday unu kullanilan bir ¢alismada, %30 oraninda kara-
bugday unu i¢eren biskiivi hamurunun en yiiksek viskoz 6zel-
likler sergiledigi, karabugday unu ilavesinin biskiivinin sert-
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lik ve kirllganlhigimi azaltirken, sekil bozuklugu ile birlikte ge-
nel begeni puanlarini artirdigi raporlanmistir (Hadnadev ve
ark., 2013). Altindag ve ark. (2014) tarafindan, %100 kara-
bugday biskiivisinin ¢ap, kalmlik ve yayilma orani degerleri
sirastyla 7.98 cm, 1.59 cm ve 5.02 olarak, karabugday-misir
(%50-%50) biskiivisinin ayn1 degerleri ise sirasiyla 8.15 cm,
1.42 cm ve 5.77 olarak belirlenmistir.

Tahil Benzeri Uriinlerin Diger Tahil Uriinlerinde
Kullanimi

Tahil esash atigtirmaliklarin iiretiminde kullanilan ekstriiz-
yon pigirme yontemi, ¢ok yonlii ve diisiik maliyetli bir tekno-
lojidir (Ramos Diaz ve ark., 2015). Yapilan ¢alismalarda, ta-
hil benzeri tiriinlerin ekstriide atistirmalik {iretiminde kullani-
labilecek alternatif hammaddeler oldugu goriilmiistiir. Ramos
Diaz ve ark. (2013) ekstriide atigtirmalik tiretiminde %20 ora-
ninda amarant ya da kinoa unu kulllanimu ile, %100 misir unu
kullanilarak iiretilen ekstriide {irlinden daha fazla kesitsel ge-
nigleme elde ettiklerini bildirmiglerdir. Amarant ve kinoa kul-
lanilarak (%20, 35 ve 50) ekstriide atigtirmalik tiretilen bir ¢a-
lismada ise, amarant ve kinoa ilavesinin daha kii¢iik gozenek-
lere sebep oldugu, bu nedenle de sertligi artirarak, ¢itirlik ve
gevrekligi azalttigr belirlenmistir. Yapilan duyusal degerlen-
dirmede, amarant ve kinoa oranindaki artigla ¢cigneme esna-
sinda gevrekligin arttig1, piiriizliiliigiin ise azaldig1 tespit edil-
mistir (Ramos Diaz ve ark., 2015).

Wojtowicz ve ark. (2013), ekstriide atigtirmalik iiretiminde
%10, 20, 30, 40 ve 50 oranlarinda karabugday unu kullanmus,
karabugday ununun %40’a kadar kullaniminin sekil, renk ve
aroma tizerinde, %30’a kadar kullaniminin ise tat ve genel
begeni iizerinde anlamli bir degisiklige neden olmadigini be-
lirlemislerdir.

Kinoa ve karabugday ununun tarhananin besinsel, teknolojik
ve duyusal 6zellikleri iizerine etkilerinin incelendigi bir galig-
mada, kinoa ve karabugday unu ilavesinin tarhana 6rnekleri-
nin kirmizilik, sarilik, kiil, protein, fitik asit, toplam fenolik
madde, antioksidan aktivite, kalsiyum, fosfor, demir, ¢inko,
potasyum ve magnezyum miktarlarinda artis saglarken; par-
laklik, su ve viskozite degerlerinde azalmaya neden oldugu
bulunmustur (Cevik, 2016). Tarhana iiretiminde %20, 40, 60,
80 ve 100 oranlarinda karabugday unu kullanan Bilgicli
(2009) ise, karabugday unu oranindaki artigin tarhana 6rnek-
lerinin kiil, protein, yag, seliiloz, potasyum, magnezyum ve
fosfor igerigini de artirdigini belirlemistir. Kitan (2017), glu-
tensiz tarhana tiretiminde artan kinoa kullanim oraninin tar-
hana 6rneklerinde kopiirme kapasitesi ve pH degerinin yiik-
selmesine; su tutma kapasitesi ve asitligin azalmasina neden
oldugunu belirlemistir. Duyusal degerlendirme sonucunda,
%80 ve 100 oranlarinda kinoa unu igeren 6rneklerin en bege-
nilen Omekler olarak belirlendigini bildirmistir. Demir
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(2014); %40, 50 ve 60 oranlarinda kinoa unu kullanarak glu-
tensiz tarhana iiretmis ve kinoa unu kullanimu ile tarhana 6r-
neklerinin fermentasyon kaybi degerlerinde azalma elde edil-
digini belirtmis, %50 oraninda kinoa unu igeren 6rneklerin en
yiiksek kivam ve genel begeni sonuglarina sahip oldugunu ra-
porlamustir.

Sonug¢

Amarant, kinoa ve karabugday, fonksiyonel ve besleyici
ozellikleri ile yeni liriin formiilasyonlarinin gelistirilmesinde
kullanilabilecek 6nemli tohumlardir. Tahil benzeri {iriinlerin
tiiketiminin insan saglig1 iizerine bir¢cok olumlu etki goster-
digi ¢esitli arastirmalar ile desteklenmistir. Tahil benzeri
irlinlerin tahil esasli gidalarda kullanimi {izerine yapilan ¢a-
lismalarda, basta ekmek ve makarna olmak tizere; kek, bis-
kiivi, tarhana ve ekstriide iiriinler gibi gidalarin formiilasyo-
nunun gelistirilmesinde basarili bir sekilde kullanilabildigi
gorlilmektedir. Duyusal olarak kabul edilebilir nitelikte ek-
meK tiretimi i¢in, tahil benzeri tiriinlerden amarantin %20, ki-
noanin %25 ve karabugdayin %30 oranlarina kadar kullani-
labilecegi belirtilmektedir. Makarna {iiretiminde kullanildik-
larinda suya gegen madde miktarinin artmasina neden olan
tahil benzeri {irtinler, %20’ye kadar kullanilmalari ile besin-
sel degeri artirmakla birlikte, duyusal olarak kabul edilebilir
iirlinlerin tiretimine imkan vermektedir.

Satiga sunulan glutensiz gidalarin birgogunun protein, mikro-
besinler ve diyet lifi agisindan besinsel kalitesinin diisiik ol-
mast ve yliksek oranda karbonhidrat icermesi, tahil benzeri
iirlinlerin glutensiz gidalar agisindan 6nemini artirmaktadir.
Tahil benzeri {irlinlerin glutensiz tiriinlerde kullanim {izerine
yapilan c¢aligmalarda; protein, yag, mineral madde ve diyet
lifce zenginlestirilmis ve duyusal olarak kabul edilebilir glu-
tensiz ekmek, makarna ve biskiivi gibi iiriinlerin liretiminin
miimkiin oldugu goriilmektedir. Gida formiilasyonlarinda
amarant, kinoa ve karabugday tam unlarina yer verilmesi ile
elde edilen {irlinlerin besinsel ve fonksiyonel 6zelliklerinin
onemli Olciide yiikselecegi ve tiikketiciler igin iyi bir alternatif
olacag diisliniilmektedir.

Etik Standart ile Uyumluluk

Cikar ¢atismasi: Yazarlar bu yazi igin gergek, potansiyel veya al-
gilanan ¢ikar ¢atigsmasi olmadigini beyan etmisglerdir.
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Oz

Diinyadaki biitiin tilkelerin temel hedefi, gida iiriinleri yoniinden kendine yeterliligi saglamak ve
gida giivenligini teminat altina alacak bir tarim politikasi gelisgtirmektir. Gelismis tilkelerde, gida
giivenligi konusunda son yillarda diger iilkelere 6rnek olacak Onemli gelismeler olmustur.
Tiirkiye’de ise gida kaynakli hastaliklarin artmasi ve Avrupa Birligi’ne uyum siireci, gida
giivenligine yonelik uygulamalari hizlandirmigtir. Mevzuat yoniinden Avrupa Birligi’yle uyumlu
bir yol izleyen Tiirkiye’de, gida giivenligine yonelik heniiz yeterli diizeyde toplumsal bir bilince
ulasildig1 sdylenemez. Caligmanin verileri, Tiirkiye ve Avrupa Birligi {ilkelerinde yapilan ¢esitli
arastirmalarin sonuglarinin derlenmesiyle elde edilmistir. Aragtirma sonuglarina gore, Tiirkiye’de
egitim ve gelir diizeyi yliksek olan tiiketiciler gida giivenligi konusunda daha bilinglidirler. Yagam
standardinin ve toplumsal bilincin daha yiiksek oldugu Avrupa Birligi iilkelerinde ise, tiiketicilerin
egitim ve gelir durumlart ile gida giivenligi biling diizeyleri arasinda dogrusal bir iliskiden s6z
edilemez. Tiirkiye’de tiiketicilerin gida giivenligi biling diizeylerinin artirilmasi i¢in, okullarda
gida-saglik iligkisiyle ilgili derslere ve biitiin paydaslarin yer aldig1 egitim ¢aligmalarina agirlik
verilmelidir.

Anahtar Kelimeler: Gida giivenligi, Tiiketici tutum ve davranislari, Tiirkiye, Avrupa Birligi

ABSTRACT

Food safety attitudes and behaviors of consumers in Turkey and the European Union

The primary objective of all countries in the world is to provide self-sufficiency in terms of food
products and to develop an agricultural policy to guarantee food safety. In recent years, developed
countries have made significant progress in food safety practices which set an example to other
countries. In Turkey, the increments in food-borne illnesses and the European Union (EU) adap-
tation process have accelerated food safety practices. Despite Turkey’s legislative measures com-
pliant to EU adaptation process, the level of social awareness on food safety has not reached to an
adequate level. The study data was obtained by compiling results of various researches which
conducted in Turkey, and the European Union countries. According to researches, in Turkey, well
educated, and high-income consumers are more conscious about food safety. In the EU countries,
consumers have a high standard of living and social awareness, the level of food safety awareness
of consumers does not have a linear relationship with their education and income levels. To in-
crease food safety awareness of consumers in Turkey, there is a need of including food safety
courses in school curriculums, and developing educational projects which include all the stake-
holders related to this subject.

Keywords: Food safety, Consumer attitudes, and behaviors, Turkey, European Union
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Giris

Diinya niifusunun yaklasik %11'inin yetersiz beslenmesi
(FAO, 2017), giderek artan gida ihtiyacinin karsilanmasinda
siirdiiriilebilir bir gida zincirinin olusturulmasi geregini or-
taya koymaktadir. Diinyada gidaya erisim hakki, yagam stan-
dardinin diisiik oldugu az gelismis ve gelismekte olan tilke-
lerde, gelismis lilkelere gore daha kisithdir. Az gelismis iil-
kelerdeki pek ¢ok insan, hijyenik olmayan kosullarda yapilan
tiretim, hijyen egitimi eksikligi, su kirliligi, uygun olmayan
saklama kosullar1 ve gidalardaki pestisit kalintis1 gibi neden-
lerle gida zehirlenmesi yagamaktadir (Sanlier, 2009). Gida ve
Tarmm Orgiitii (FAO: Food and Agriculture Organization) ile
Diinya Saglik Orgiitii (WHO: World Health Organization) ta-
rafindan kurulan Codex Alimentarius Komisyonu, gida mad-
delerine yonelik asgari kalite ve glivenlik kriterlerini belirle-
mekte ve gida giivenligi konusunda iilkelere tavsiyelerde bu-
lunmaktadir. Uluslararas: standartlar, gelismis iilkeler basta
olmak {izere diinyadaki biitiin iilkelerde gida giivenliginin
saglanmasi yoniindeki ¢abalara ve giivenilir gida kavraminin
olusturulmasina 6nemli katkilar saglamaktadir.

Gida giivenligi, bireysel oldugu kadar diinya genelinde halk
saghgini etkileyen kiiresel diizeyde bir sorundur. Giivenilir
gidalarin arz edilmesi, tarladan sofraya kadar biitiin aktdrlerin
yer aldig1 cok boyutlu bir siireci ifade etmektedir. Gida iireti-
minde insan sagligiin gozetilmemesi ve buna karsin iiretici-
lerin yeterince denetlenmemesi kiiresel toplumun ortak so-
runu haline gelmistir. Tiirkiye’de 2010°da ¢ikarilan 5996 sa-
yili Veteriner Hizmetleri, Bitki Sagligi, Gida ve Yem Ka-
nunu’nun 3’lincli maddesinin 24’lincii bendine gore gida;
“Dogrudan insan tiiketimine sunulmayan canli hayvanlar,
vem, hasat edilmemis bitkiler, tedavi amacli kullanilan t1bbi
tirtinler, kozmetikler, titiin ve titiin mamulleri, narkotik
veya psikotropik maddeler ile kalinti ve bulasanlar harig, in-
sanlar tarafindan yenilen, icilen veya yenilmesi, icilmesi bek-
lenen islenmis, kismen islenmis veya islenmemis her tiirlii
madde veya iiriin, icki, sakiz ile gidanin iiretimi, hazirlanmasi
veya muameleye tabi tutulmasi sirasinda kullanilan su veya
herhangi bir maddeyi” ifade etmektedir. Ayrica ka-
nunda, “Gida ile temas eden madde ve malzeme piyasaya arz
edilemez. Insan saghigt icin tehlike olusturan ve tiiketime uy-
gun olmayan gida kabul edilir” ifadesiyle giivenilir olmayan
gidaya vurgu yapilmistir (Resmi Gazete, 2010). Kanunla gida
kavrami genis bir sekilde tanimlanmais, insan sagligi agisin-
dan tehdit olusturan her tiirlii madde ise yasaklanmustir.

Tiirkiye’de gida giivenligine iligkin mevzuat ¢alismalari,
aragtirmalar ve toplumu bilin¢lendirmeye yonelik uygulama-
lar Avrupa Birligi (AB)’ne uyum siireci kapsaminda artmis-
tir. Bu ¢alismanin amaci, yasam standardinin yiiksek oldugu
AB iilkeleri ile AB’ye adaylik siirecindeki Tiirkiye’deki tii-
keticilerin gida giivenligine yonelik tutum ve davranislar ile
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ilgili literatiiriin karsilastirmali olarak incelenmesidir. Calig-
mada, Tirkiye ve AB {ilkelerinde yapilan arastirma sonugla-
rindan hareketle elde edilen ¢ikarimlar derlenmistir. Bu kap-
samda; tiiketicilerin gida gilivenligiyle ilgili talepleri, bilgi
kaynaklar1 ve 6deme isteklilikleri ile biling diizeylerini etki-
leyen sosyo-ekonomik faktorler degerlendirilmistir.

Calismanmin Metodolojisi

Caligmanin ana materyali, 2000 yilindan sonra Tiirkiye ve
AB iilkelerinde gida giivenligi konusunda yapilan arastirma
sonuclarindan elde edilmistir. Calisma kapsaminda Tiirkiye
ve AB iilkelerinin karsilagtirilmasinda, birbiriyle mukayese
edilebilir nitelikteki arastirma sonuglar1 dikkate alinmustir.

Calismada, Tiirkiye ve AB iilkelerindeki tiiketicilerin gida
giivenligiyle ilgili tutum ve davranislarinin karsilagtiriima-
sinda; giivenli gidaya duyulan 6deme istekliligi, gidalarla il-
gili tiikketici endigeleri, gida satin alma ve tliketmede dikkat
edilen hususlar, gida giivenligiyle ilgili bilgi kaynaklar ile
gida giivenligi konusunda kentsel ve kirsal alandaki farklilik-
larin ele alindig1 aragtirma sonuglar degerlendirilmistir. Ay-
rica, Tiirkiye ve AB iilkelerinin gida giivenligi biling diizey-
lerine etki eden sosyo-ekonomik faktorler agisindan karsilas-
tirtlmasinda tiiketicilere ait cinsiyet, yas, egitim ve gelir de-
giskenleri esas alinmstir.

Tiirkiye’de Gida Giivenligi

Tiirkiye’de gida giivenligiyle ilgili ilk mevzuat, 1930°da ¢1-
karilan 1580 sayili Belediye Kanunu’dur. Kanuna gore, bele-
diye sinirlar1 i¢inde yer alan gida iiretim, depolama ve satis
yerlerinin denetiminin belediyenin gorevi oldugu ifade edil-
mistir (Resmi Gazete, 1930a). Ayni y1l ¢ikarilan 1593 sayili
Umumi Hifzissithha Kanunu’yla da belediye sinirlari disinda,
gida kontrolleri konusundaki yetkili kurumun Saglik Bakan-
lig1 oldugu belirtilmistir. Kanunun 184’lincii maddesinde,
“Biitiin yenilecek, icilecek seyleri, bunlari yiyen ve icenin sih-
hatini hafif veya agir surette bozacak sekilde istihsal, imal ve
muhafaza ve ticarete sevketmek veya tagsis, taklit veya tagyir
etmek ve yahut bu nev'i gida maddelerini satihiga ¢ikarmak,
satmak iizere nezdinde bulundurmak ve satmak memnudur”
seklinde yer almaktadir (Resmi Gazete, 1930b). Bu ifadeyle,
gida giivenliginin saglamasinda tehlikeye yol acan her tiirlii
uygulamanin yasaklandigina vurgu yapilmistir.

Gida giivenligi konusundaki 6nemli yapisal degisikliklerden
birisi, 1995°de kabul edilen 560 say1li Gidalarin Uretimi, Tii-
ketimi ve Denetlenmesine Dair Kanun Hiikmiinde Karar-
name’dir. Bu kararnamenin amaci, “Gida maddelerinin tek-
nik ve hijyenik sekilde tiretim, igleme, muhafaza, depolama,
pazarlama ve halkin geregi gibi beslenmesini saglamak, tire-
tici ve tiiketici menfaatleriyle, halk saghgini korumak iizere,


https://doi.org/10.3153/FH20007

Review Article

Food and Health 6(1), 57-66 (2020) e https://doi.org/10.3153/FH20007

gida maddelerinin tiretiminde kullanilan her tirlii ham ve
yardimct maddeler, mamul ve yart mamul gida maddeleri ile
yan tiriinlerinin ozelliklerinin tesbit edilmesi, gida maddeleri
tireten isyerlerinin asgari teknik ve hijyenik sartlarinin belir-
lenmesi, denetiminin yapilmasi ve gida maddeleri ile ilgili
hizmetlere dair esas ve usulleri belirlemektir” olarak belirtil-
mistir (Resmi Gazete, 1995). Kararnameyle, iiretici ve tiike-
tici menfaatleri ile halk sagligim1 korumak {izere gida iireti-
minde kullanilan her tiirlii ham ve yardimc1 maddeler, mamul
ve yart mamul gida maddeleri ile yan iiriinlere ait 6zelliklerin
belirlenmesi hedeflenmistir.

Tiirkiye ile AB arasindaki iligkiler, Tiirkiye’nin 1959°da o
donemki adiyla Avrupa Ekonomik Toplulugu (AET)’na mii-
racaatiyla baglamistir. Tiirkiye’nin 1999’da tam aday llke
statiisiine alinmasi, Tirkiye-AB iligkisine yeni bir ivme ka-
zandirmistir. Tirkiye’nin AB’ye uyum miizakereleri kapsa-
minda goriisiilen fasillar; gida giivenligi, veterinerlik ve bitki
sagligi politikasi olmak {izere ii¢ baglik altinda ele alinmakta-
dir. Fasilda ad1 gegen gida giivenligi, esas itibariyle tiiketici-
nin korunmasi ve bilgilendirilmesine yonelik hijyen ve su-
numu da igeren tiim kurallari, gida giivenliginin teminine yo-
nelik mekanizmalar1 ve denetimlere yonelik diizenlemeleri
icermektedir (Tarim ve Orman Bakanligi, 2017).

Tiirkiye’nin AB’ye uyum siirecinde, 2004’de ¢ikarilan 5179
sayili Gidalarin Uretimi, Tiiketimi ve Denetlenmesine Dair
Kanun Hitkmiinde Kararnamenin Degistirilerek Kabulii Hak-
kinda Kanun’la, 1995°te ¢ikarilan 560 sayili kanun ytirtirliik-
ten kaldirilmistir. Kanunla, Tiirkiye’nin gida giivenligi mev-
zuatinin AB’ye uyumlu hale getirilmesi hedeflenmistir. Ka-
nun’un 2’inci maddesinde, “Gida giivenliginin teminine, her
tiirlii gida maddesinin ve gida ile temasta bulunan madde ve
malzemelerin hijyenik ve uygun kalitede iiretimine, tasnifine,
islenmesine, katki ve gida igslemeye yardimct maddelere, am-
balajlama, etiketleme, depolama, nakil, satis ve denetim usul-
leri ile yetki, gorev ve sorumluluklart ile risk analizine, ihti-
yati tedbirlere, gida ile tiiketici haklarimin korunmasina, izle-
nebilirlik ve bildirimlere dair hususlart kapsar” seklinde
ifade edilmistir (Resmi Gazete, 2004). Kanun, AB’nin gida
mevzuati temel aliarak olusturulmasina ragmen, 12’inci fas-
lin agilmasi igin gerekli olan alt1 agilis kriterinden biri olan
Gida, Yem ve Veterinerlik Cergeve Mevzuati i¢in yeterli ol-
mamistir (European Commission, 2006). Bu kapsamda AB
mevzuatina uyumlu olarak, 2010°da 5996 sayili Veteriner
Hizmetleri, Bitki Sagligi, Gida ve Yem Kanunu ¢ikarilmigtir.
Kanunla, gidalarda olabilecek fiziksel, kimyasal, biyolojik ve
her tiirlii zarar i¢in gida giivenliginin giivence altina alinmasi
hedeflenmistir (Resmi Gazete, 2010).

Tarim ve Orman Bakanligi tarafindan 2018-2022 yillar1 i¢in
hazirlanan stratejik planda, iiretimden tiiketime kadarki sii-

recte uluslararasi standartlar gozetilerek gida ve yem giiveni-
lirliginin saglanmasi, dogal kaynaklarin ve insan sagliginin
korunmasi amac¢ olarak belirlenmistir. Planda, “Giivenilir
gida konusunda tiim taraflarla isbirligi yapimasi, giivenilir
gida bilincinin toplumun tiim kesimlerince benimsenmesi son
derece onemlidir. Bu agidan tiiketicilerin de gidalari giiveni-
lir bir sekilde nasil tiiketeceklerini bilmeleri ve bu yonde bi-
linglendirilmeleri hedeflenmektedir” (Tarim ve Orman Ba-
kanlig1, 2017) ifadesiyle, gida gilivenligiyle ilgili tiiketici bi-
lincinin artirilmasi gerektigi vurgulanmustir.

Avrupa Birligi’nde Gida Giivenligi

Avrupa’nin biitiinlesmesiyle ilgili ilk adim, 1951°de Belgika,
Federal Almanya, Fransa, Italya, Liiksemburg ve Hol-
landa’nin Avrupa Koémiir ve Celik Toplulugu'nu kurmala-
riyla atilmigtir. Alti iiye iilke tarafindan kurulan topluluk,
1957°de yapilan Roma Antlagmasi’yla AET'yi kurmus ve
1958’in basinda da faaliyetlerine baglamistir. Avrupa Ekono-
mik Toplulugu, 1993°te yiiriirliige giren Maastricht Antlag-
masiyla AB’ye doniismiistiir (Disisleri Bakanligi, 2019). Gii-
niimiizde 28 {iyesi olan birlikte, her {ilkenin zaman iginde ya-
sal ve ekonomik sistemlerinde 6nemli degisiklikler olmustur.
Uye iilkelerde; AB gida mevzuatinin tam olarak benimsen-
mesi, 6zel sirketlerdeki gida giivenligi konularinin dogrudan
kontrolii, esnek ve yol gdsteren gida yasasiyla birlikte kiiresel
serbest piyasa ekonomisine entegrasyonu basta olmak iizere
bircok konuda doniigiimler s6z konusu olmustur (Buzbas,
2010).

Avrupa Birligi tilkelerinde campylobakter, salmonella, bru-
sella ve listeria gibi gida kaynakli artan hastaliklar, gida gii-
venligi sorununun giindemdeki yerini {ist siralara tagimustir.
Yasanan bu hastaliklar, AB’nin gida giivenligi mevzuat1 ag1-
sindan da bir kirilma noktasi olusturmustur. Avrupa Bir-
ligi’'nde gida mevzuatinin degistirilmesine iliskin ilk adim,
komisyonun 1997°de gida hukukunun genel prensiplerini ice-
ren Yesil Kitab1 yayinlamasiyla atilmistir. Kitap, hayvan
yemi iiretimi ve tiiketici sagliginin korunmasi ile gida giiven-
liginin saglanmasinda sorumlulugu oncelikli olarak sanayi
sektoriine, lreticilere ve tedarikgilere yilikleyen gida zinciri-
nin tamamini kapsamaktadir (Domenech ve Martorell, 2016).
Yesil Kitabin ardindan 2000°de yayinlanan Beyaz Kitapla,
AB tarafindan gida giivenligine iligskin yeni bir yol haritas1
cizilmistir. Beyaz Kitap, gida zincirinde hijyen hiikiimlerin-
den, hayvan sagligi ve refahi ile bitki sagligi 6nlemlerine ka-
dar gida giivenligine ait tim konularin ilk kez bir araya geti-
rildigi bir belge niteligi tasimaktadir (Demirel ve Cak, 2016).
Kitapta gida giivenligine iliskin belirlenen ilkeler; gida zinci-
rini biitiin olarak gdren entegre bir yaklagim, tiim siireglerde
izlenebilirlik, risk iletisimi, sorumlulugun gida sektoriine
yuklenmesi ve siireglerin kamuoyuna agik olmasi ve siirekli
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bilgi alma hakkimin verilmesi olarak belirtilmektedir (Ozde-
mir ve Topsiimer, 2017).

Avrupa Birligi’nde gida gilivenligiyle ilgili pek ¢ok yasal dii-
zenleme bulunmaktadir. Bunlarin en baginda, 178/2002 say1li
gida yasasinin genel prensiplerini ve gerekliliklerini belirle-
yen Avrupa Parlamentosu ve Konseyi Tiiziigli gelmektedir.
Tiiziik, birligin gida ve yemle ilgili yasalarinin ortak prensip-
leri ile gida giivenligiyle ilgili prosediirlerini ortaya koymakta
ve 2005°den itibaren tiim {iye iilkeleri baglayici olarak uygu-
lanmaktadir (Buzbas, 2010). Tiiziik, i¢ pazarimn etkin isleyisini
giivence altina alirken, gida tedarikinde insan sagligi ile tiike-
tici ¢ikarlarinin yiiksek diizeyde korunmasimi saglamak igin
bir temel olusturmaktadir. Ayrica tiiziikle ortak prensip ve so-
rumluluklar belirlenirken, gii¢lii bir bilimsel temel saglamak
amaciyla araglar tespit edilmekte, gida ve yem konularinda
karar verme siirecini desteklemeye yonelik etkin diizenleme-
ler ve prosediirler tesis edilmektedir (Ozbek ve Fidan, 2010).
Giivenilir gida arzinin saglanmasi i¢in, ¢iftlikten sofraya bii-
tiinciil bir anlayigin benimsendigi AB’nin gida denetim me-
kanizmasinin, glnimiizde iye ilkelerle biiylik Olgiide
uyumlu hale geldigi s6ylenebilir. Avrupa Birligi, denetlene-
bilir ve izlenebilir bir gida giivenligi sisteminin olusturulmasi
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icin iiye iilkelerle birlikte, az gelismis ve gelismekte olan il-
kelere de ornek teskil etmektedir.

Tiirkiye ve Avrupa Birligi’nde Tiiketicilerin Gida
Giivenligiyle Ilgili Tutum ve Davramslari

Tiiketici tutumu, mal ve hizmetlere karst duygu ve davranis
egilimleri; tiiketici davranisi ise bireylerin mal ve hizmetleri
elde etmeleri ve bunlar1 kullanmalarina yonelik karar siireg-
leri olarak tanimlanmaktadir. Bu agidan bakildiginda, tiiketi-
cilerin herhangi bir {irline kars1 gosterdigi tutum bir 6n egi-
limi, davranig ise tiiketicilerin eyleme gectigi noktay1 ifade
etmektedir (Eryilmaz ve dig., 2015).

Tiiketicilerin gida giivenligine yonelik tutumlari, sosyo-eko-
nomik Ozelliklere gore farklilik gostermektedir. Gida kay-
nakli sorunlar, katki maddeleri ve genetigi degistirilmis orga-
nizmalar (GDO) gida giivenligine yonelik tiiketici tutumunu
etkileyen 6nemli faktorlerdir. Tiiketicilerin tutumu ¢esitli ka-
nallardan edinilen bilgilere gore degismekle birlikte, bilgi
kaynaklarinin her bir tiiketici lizerindeki etkisi farkli olmak-
tadir. Tiim bu faktorler tiiketicilerin gidalar satin alma, sak-
lama ve tiilketme asamalarindaki davraniglariin temelini
olusturmaktadir (Sekil 1).

Sosyo-ekonomik b'zelliklem
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Medeni durum

Egitim

Gelir %
Cocuk varligi

Q Yasadig1 yer
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Gida kaynakl sorunlar
» Bozuk ve hatali gidalar
» Gida katki maddeleri

y » GDO’lu gidalar
@nligine yﬁne@

Gida giivenligine yonelik tii-
ketici davranislart
v Satin alma

Bilgi kaynaklar
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YV VY
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*Calismada ele alian aragtirma sonuglarindan hareketle yazarlar tarafindan hazirlanmigtir.

Sekil 1. Tiiketicilerin gida giivenligine yonelik tutum ve davramislarim etkileyen faktorler”

Figure 1. Factors affecting consumers’ attitudes and behaviors of food safety
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Tiirkiye’de (Mugla, Samsun) yapilan arastirma sonuglarina
gore, tiiketicileri en fazla endiselendiren konular arasinda gi-
dalarda kullanilan katki maddeleri yer almaktadir (Bekar,
2013; Eryillmaz ve dig., 2018). Italya’da (Veneto bdlgesi) ya-
pilan bir aragtirmada ise, kadinlarin gida giivenligi konusunda
erkeklerden daha endiseli olduklar tespit edilmistir (Losasso
ve dig., 2012). Tiirkiye’de (Istanbul) yapilan bir arastirmada,
tiiketicilerin en fazla son kullanma tarihine dikkat ettikleri be-
lirlenmistir (Glines ve dig., 2014). Tiirkiye’de (Ankara) yapi-
lan benzer bir aragtirmaya gore, son kullanma tarihine her za-
man dikkat eden tiiketicilerin orant %71.4 iken (Tasdan ve
dig., 2014), bu oran italya’da (Frosinone) yapilan bir arastir-
mada %84 olarak bulunmustur (Langiano ve dig., 2012).

Yapilan aragtirmalara gore, Tiirkiye’de oldugu gibi AB iilke-
lerinde de tiiketicilerin hijyen kurallarina yeterince dikkat et-
medikleri anlasilmaktadir. Tiirkiye (Manisa) ve Ingiltere’de
(Londra) yapilan aragtirmalarda, tiiketicilerin gida hazirlar-
ken hijyen kurallariyla ilgili benzer hatalar yaptiklar dikkat
cekmektedir (Ergoniil, 2013; Redmond ve dig., 2001). Tiir-
kiye’de (Tokat) yapilan bir aragtirmaya gore, gida glivenli-
gine yonelik egitimler, bu dogrultudaki uygulamalar1 pozitif
yonde etkilemektedir (Kocaman, 2015). Sirbistan, Yunanis-
tan ve Portekiz’i kapsayan bir arastirmada ise, gida giivenligi
konusundaki egitimlerin uygulamada her zaman basari sagla-
madig1 tespit edilmistir (Smigic ve dig., 2016).

Tiirkiye’de (Tokat) yapilan bir arastirmaya gore, her on tiike-
ticiden dokuzu giivenilir gidalara daha fazla 6deme yapabile-
ceklerini ifade etmislerdir (Bal ve dig., 2006). italya’da yapi-
lan bir arastirmada ise, tiiketicilerin giivenilir siitteki 6deme
istekliliginde egitim ve gelir diizeyinin etkili oldugu sonu-
cuna varllmistir (Sckokai ve dig., 2014). Ayn1 sekilde Al-
manya’da (Almanya’nim kuzeyindeki dort il) yapilan bir aras-
tirmaya gore de, tiiketiciler glivenilir et iirlinlerinde taninma
oran1 yiiksek markalara daha fazla 6deme yapmaya razi iken,
daha az taninan markalarda 6deme isteklilikleri azalmaktadir
(Enneking, 2004).

Bilimsel dayanagi olmayan kaynaklardan edinilen bilgiler,
tilketicilerin gida satin alma davraniglarini olumsuz etkile-
mektedir (Salicik ve Kumral, 2017). Tiirkiye’de farkli tarih
ve yerlerde (Tokat, Canakkale, Samsun) yapilan arastirmalar,
gida giivenligiyle ilgili bilgi almada en fazla bagvurulan kay-
nagin televizyon oldugunu gostermektedir (Bal ve dig., 2006;
Zorba ve Kaptan, 2011; Eryilmaz ve dig., 2018). Ingiltere’de
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(Port Talbot) yapilan bir arastirmada ise, tiiketicilerin gida
giivenligiyle ilgili en 6nemli bilgi kaynaklarmin ¢evre ko-
ruma kuruluslari, doktor ve saglik merkezleri oldugu tespit
edilmistir (Griffith ve dig., 1994). Hollanda’da yapilan bir
aragtirmaya gore, gida giivenligiyle ilgili kurumsal bilgi kay-
naklarini tercih eden tiiketiciler en fazla gida denetim mer-
kezlerinden, sosyal kaynaklari tercih edenler ise {iriin etiket-
lerinden bilgi almaktadir (Kornelis ve dig., 2007).

Tiirkiye’de (Sivas) yapilan bir arastirmaya gore, gida satin
alirken kentsel alanda kalite 6n plana ¢ikarken, kirsal alanda
belirleyici faktor fiyat olmaktadir (Yiizbasioglu ve dig.,
2018). Tiirkiye’de (Tekirdag, Edirne, Kirklareli) yapilan ben-
zer bir aragtirmada da, kirsal alandaki tiiketicilerin gida fiyat-
larina kentsel alandakilerden daha fazla dikkat ettikleri tespit
edilmistir (Yilmaz ve dig., 2009). Bernue's ve dig. (2003)
bazi AB iilkelerinde (ingiltere, Fransa, italya, Ispanya) yap-
tiklar1 arastirmalarinda, kentsel alanda yasayan tiiketicilerin
etiket bilgilerine karsi hassas olduklarini tespit etmislerdir.
Arastirmaya gore, kirsal alandaki tiiketiciler ise etiket bilgi-
lerini gidalarin kalitesini gosteren bir bilgi kaynagi olarak
gormemektedir (Tablo 1).

Slovenya’da yapilan bir arastirmada, gida giivenliginin sag-
lanmasinda en fazla sorumlulugun gida sanayi, yemek servis-
leri ve gida giivenligi miifettislerine, en az sorumlulugun ise
tilketicilere ait oldugu vurgulanmistir (Jevsnik ve dig.,
2008). Hacker (2012), gida giivenligi konusunda sorumlulu-
gun tiim aktdrler arasinda paylasilmasi gerektigini ileri siir-
mektedir. Benzer bir aragtirmada Pakseresht (2017), tiiketici-
lerin kusurlu gidalar izleme ve rapor etmeden, hiikiimetlerin
ise gida giivenligini saglamak icin entegre bir risk degerlen-
dirme sisteminin saglanmasindan sorumlu oldugunu ifade et-
mistir.

Gida giivenligi biling diizeyi iizerinde cinsiyet, yas, egitim ve
gelir diizeyi 6nemli etkiye sahip oOzelliklerdir. Tirkiye’de
(Tokat, Tekirdag, Edirne, Kirklareli) gida giivenligi konu-
sunda, kadinlarin erkeklerden daha bilingli olduklar1 sonu-
cuna varan arastirmalarin (Goktolga ve dig., 2006; Yilmaz ve
dig., 2015) aksine Uniisan (2007), Konya ilindeki erkeklerin
gida giivenligiyle ilgili daha bilingli davrandiklarini tespit et-
mistir. Italya’da (Veneto bolgesi) yapilan bir arastirmada,
gida giivenligine yonelik uygulamalarda kadinlarin erkekler-
den daha bilingli olduklar1 ortaya konulmustur (Losasso ve
dig., 2012).
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Tablo 1. Tiirkiye ve AB iilkelerinde tiiketicilerin gida giivenligiyle ilgili tutum ve davranislarina yonelik arastirmalar

Table 1. Researches on consumers' attitudes and behaviors related to food safety in Turkey and EU countries

Yapildig1 yer

Yazarlar

Arastirma sonuclari

Tiirkiye

Bal ve dig. (2006)

Tiiketicilerin %74.6’s1 gidalar1 saglik agisindan riskli ya da ¢ok riskli
bulmakta, %89.92'si ise giivenilir gidaya fazladan 6deme yapmaya is-
teklidir.

Bekar (2013)

Tiiketiciler gidalar konusunda en fazla yapay renklendirici maddeler,
hormon, antibiyotik ve pestisit kalintilarindan endise duymaktadir.

Ergoniil (2013)

Tiiketicilerin %59’u gidalar1 hazirlarken, ¢ig ve pismis gidalar i¢in
ayn1 ekipmanlart kullanmanin saglik agisindan riskli olmadigini dii-
siinmektedir.

Tasdan ve dig. (2014)

Tiiketiciler gida satin alirken en fazla liretim ve son kullanma tarihi,
tazelik ve fiyata dikkat etmektedir.

Kocaman (2015)

Lise ve lniversitede gida giivenligi konusunda egitim alanlar, uygula-
mada egitim almayanlara gore daha bilingli davranmaktadir.

Eryilmaz ve dig. (2018)

Tiiketiciler gida glivenligi konusunda en fazla televizyonu, en az aile
disindaki bireyleri dikkate almaktadir.

Yiizbasioglu ve dig. (2018)

Kentsel alanda yasayan tiiketiciler gida satin alirken en fazla kaliteye,
kirsal alanda yasayanlar ise fiyata dikkat etmektedir.

AB ilkeleri

Sckokai ve dig. (2014)

Egitim ve gelir diizeyi yiiksek olan tiiketicilerin giivenilir siit i¢in
o0demeyi kabul ettikleri miktar, egitim ve gelir diizeyi diisiik olanlar-
dan daha fazladir.

Losasso ve dig. (2012)

Gida giivenligi konusunda, kadinlar erkeklerden daha fazla endise
duymakta ve daha bilingli tutum sergilemektedir.

Redmond ve dig. (2001)

Tiiketicilerin %36’s1 gidalar1 hazirlarken, her islem i¢in ayr1 ekipman
kullanimina ve ekipmanlarin temizligine 6zen gosterilmesinin 6ne-
mini bilmemektedir.

Smigic ve dig. (2016)

Gida giivenligi konusunda egitim alanlar, gida giivenligi uygulamala-
rinda egitim almayanlardan daha iyi performans gostermemektedir.

Kennedy ve dig. (2005a)

Tiiketiciler, gida hijyeniyle ilgili bilgiyi en fazla aile bireylerinden ve
okuldaki egitimden almaktadir. Her dort tiikketiciden biri gida hijye-
niyle ilgili televizyonu tercih ederken, doktor ve internetten bilgi
alanlarin oranmi diisiiktiir.

Kornelis ve dig. (2007)

Gida giivenligiyle ilgili kurumsal bilgi kaynaklarini tercih eden tiike-
ticiler en fazla gida denetim merkezlerinden, sosyal bilgi kaynaklarini
tercih edenler ise iiriin etiketlerinden bilgi almaktadir.

Bernues ve dig. (2003)

Kentsel alanda yasayan tiiketiciler, kirsal alandakilerin aksine gidala-
rin etiket bilgilerini inceleme konusunda daha dikkatlidir.
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Tiirkiye’de yapilan arastirmalarda, gida giivenligine yonelik
biling diizeyi ile yas arasinda pozitif bir iliski oldugu ortaya
konulmustur (Sanlier, 2009; Zorba ve Kaptan, 2011). Ayni
sekilde Italya’da (Sicilya) yapilan bir arastirmada, tiiketicile-
rin yaslar arttik¢a gida giivenligi konusunda daha bilingli tu-
tum ve davranis sergilendikleri tespit edilmistir (Buccheri ve
dig.). ingiltere’de yapilan benzer bir arastirma, daha ileri yas-
taki tiiketicilerin gidalar uygun sekilde saklama ve pisirme
konularinda daha dikkatli olduklarini gostermektedir (Grif-
fith ve dig., 1998). Bunun aksine Irlanda’da (Dublin) yapilan
bir aragtirmaya gore, yas1 25’in altinda olan tiiketiciler gida-
larin saklama kosullar1 konusunda, 25 yasin {izerindekilerden
daha biling¢li davranmaktadir (Kennedy ve dig., 2005a).

Tiirkiye’de (Tokat, Konya, Samsun) yapilan aragtirmalarda,
gida giivenligi biling diizeyi ile tiiketicilerin egitim siireleri
arasinda pozitif bir iliski oldugu sonucuna varilmistir (Gok-
tolga ve dig., 2006; Uniisan, 2007; Kili¢ ve Eryilmaz, 2015).
Yunanistan’da yapilan bir aragtirmada da, egitim ile gida gii-
venligi biling diizeyi arasindaki pozitif yonlii iliskiye isaret

Tablo 2.

edilmistir (Gkana ve Nychas, 2017). Buna karsm Irlanda
(Dublin) ve Hollanda’da yapilan arastirmalarda, yiiksek egi-
timli tiiketicilerin gida giivenligi ve hijyen konusunda, diigiik
egitimli kisilere nazaran daha bilingsiz olduklar1 ortaya ko-
nulmustur (Kennedy ve dig., 2005b; Fischer ve Frewer,
2008).

Tiirkiye’de (Tokat, Samsun) yapilan bazi arastirmalar, gelirin
titketicilerin gida giivenligi biling diizeyleri lizerinde pozitif
etkiye sahip oldugunu gostermektedir (Goktolga ve dig.,
2006; Kili¢ ve Eryilmaz, 2015). Yasam standardinin yiiksek
oldugu baz1 AB iilkelerinde (Fransa, Almanya, italya, Hol-
landa, Birlesik Krallik) yapilan bir aragtirmada, bu durumun
tersi yonde bir iligki tespit edilmistir (Lobb ve dig., 2006)
(Tablo 2). Buna gerekge olarak, yiiksek egitim ve gelire sahip
tilketicilerin evde ¢ok fazla yemek hazirlamadiklari i¢in, gida
giivenligi uygulamalarina yeterince dikkat etmedikleri gdste-
rilmistir (Roseman ve Kurzynske, 2006).

Tiiketicilerin gida giivenligi biling diizeylerine etki eden sosyo-ekonomik faktorler

Table 2. Socio-economic factors influencing consumers' awareness of food safety

Degiskenler Etki Yazarlar (Tiirkiye) Yazarlar (AB iilkeleri)
... . . ] . Fischer ve Frewer (2008); Jevs nik ve
Pozitif | Goktolga ve dig. (2006); Yilmaz ve dig. (2015) dig. (2008): Losasso ve dig. (2012)
Cinsiyet (Kadin)
Negatif | Uniisan (2007) -
o . Griffith ve dig. (1998); Fischer ve
y Pozitif | Sanlier (2009); Zorba ve Kaptan (2011) Frewer (2008): Buccheri ve dig. (2010)
a$y
Negatif | - Kennedy ve dig. (2005a)
Pozitif Goktolga ve dig. (2006); Uniisan (2007); Kilig Gkana ve Nychas (2017)
Egitim ve Eryilmaz (2015)
. Kennedy ve dig. (2005b); Fischer ve
Negatif | - Frewer (2008)
Pouzitif (C;(())litso)lga ve dig. (2006); Kili¢ ve Eryilmaz Angelillo ve dig. (2001)
Gelir
Negatif | - Lobb ve dig. (2006)
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Sonug¢

Tiirkiye’de son yillarda gida giivenligine yonelik 6nemli ge-
lismeler olmakla birlikte, bu konuda toplumsal bilinglenme-
nin heniiz tam olarak olustugu sdylenemez. Gida giivenligi
konusunda, satin almadan tiiketme asamasina kadar olan tiim
stirecte en aktif aktor tiiketicilerdir. Bu bakimdan, gida gii-
venligiyle ilgili tiiketici davraniglarinin belirlenmesi, pazar-
lama arastirmalari i¢inde daima 6nemli konular arasinda yer
almaktadir.

Tiirkiye’de yapilan aragtirmalarda, egitim ve gelirin tiiketici-
lerin gida gilivenligiyle ilgili tutum ve davraniglarini sekillen-
diren 6nemli kriterler oldugu vurgulanmaktadir. Bunun ak-
sine AB iilkelerinde yapilan arastirmalar, egitim ve gelirin
gida giivenligi biling diizeyi iizerine dogrudan bir etkisinin
olmadigini gostermektedir. Bu farklilik, AB tilkelerindeki tii-
keticilerin egitim ve gelir diizeylerinin yliksek olmasinin yani
sira, bu iki faktor acisindan tiiketiciler arasindaki dagilimin
daha dengeli olmasiyla acgiklanabilir. Diger taraftan
Tiirkiye’de yapilan arastirmalarda, kirsal alanda gida satin
alinirken fiyata dncelik verildigi, sosyo-ekonomik kosullarim
daha iyi oldugu kentsel alanda ise kalite faktoriiniin 6n plana
ciktig1 goriilmektedir. Ayni sekilde AB’de yapilan bir arastir-
maya gore, gidalarin etiket bilgilerine dikkat etme konusunda
kentsel alandaki tiiketiciler daha bilingli davranmaktadir. Bu
sonuglar, kirsal alanda gida giivenligine yonelik bilinglen-
dirme ¢aligmalarina daha fazla 6nem verilmesi gerektigini or-
taya koymaktadir. Bu kapsamda gelir diizeyinin ve buna baglh
olarak yasam standardinin diisiik oldugu kirsal alanda istih-
dam olanaklarinin iyilestirilmesine yonelik uygulamalarin ar-
tirilmasi gerekir. Bu sekilde gegimini tarimdan saglayan nii-
fus, bulundugu yerde istihdam edilecek ve tarimsal niifusun
satin alma giicii artmis olacaktir. Tiiketicilerin satin alma giig-
lerinin artmasi; gidalart satin alma, saklama ve tiiketmede
gosterdikleri tutum ve davraniglari olumlu yonde degistire-
cektir.

Tiiketicilerin gida hileleri ve gida kaynakli hastaliklar konu-
sundaki bireysel endiseleri, iletisim olanaklarinin geligsme-
siyle birlikte kiiresel diizeyde bir sorun haline doniigmiistiir.
Son yillarda artan saglik kaygisi, tiiketicilerin gida giivenligi
konusunda daha duyarli hale gelmesine neden olmustur. Bi-
lingli tiiketiciler, saglik ve cevreyle ilgili konulara 6zen gos-
termekte ve iiretimden tiiketime kadarki risklerin asgari dii-
zeye indirilmesi konusunda daha dikkatli davranmaktadir.
Gida tireten ve satan firmalarin, tiikketicilerin gida giivenligine
yonelik tutum ve davranislarini bilmek istemelerinin temel
nedeni, tiiketicilerin gelecekte daha fazla {irlin satin alma ve
o Urlinli bagkasina tavsiye etme olasiligimin fazla olmasidir.
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Dolayisiyla firmalarin, tiiketicilerin gida giivenligi konusun-
daki tutumlarini belirleyerek, tiiketicilerdeki memnuniyet al-
gisint artirmalart gerekmektedir.

Geligmis iilkelerin ithal ettikleri gidalarla ilgili gosterdikleri
hassasiyet nedeniyle, dis ticarette de gida gilivenliginin sag-
lanmas1 gerekmektedir. Diinyadaki biitlin bireylerin saglikli
gidaya erisim hakkina sahip olmalari, iilkelerin iiretim ve ti-
carette gida giivenligine yonelik gerekli onlemleri almalari
geregini ortaya koymaktadir. Bu amagla, hammadde teminin-
den baslamak iizere, gidalarin iiretimi, islenmesi, depolan-
mast, taginmasi, dagitimi, sunulmasi, hazirlanmasi ve tiiketil-
mesine kadarki siirecte tiim asamalarin izlenmesi ve tedbirle-
rin alinmasi gerekmektedir.

Tiirkiye’de gida giivenligine yonelik tiiketici egitimine agir-
lik verilmesi biiyiik 6nem arz etmektedir. Bu egitimler sag-
likl1 gida tiiketimi i¢in gerekli olmakla birlikte, ekonomik fa-
aliyetlerin dogru yonlendirilmesine de yardimci olacaktir. Bu
agidan ilkogretimden baglamak iizere, egitimin tiim agamala-
rinda gida giivenligi konularina yer verilirken bilimsel yakla-
simlar kullanilmalidir. Tiiketicilerin gida giivenligi konu-
sunda bireysel olarak bilinglenmesiyle birlikte, esas olarak
toplumsal diizeyde giivenilir gida arzinin saglanmasinda izle-
nebilir bir denetim sistemine ihtiya¢ vardir. Bu nedenle, bii-
tiin paydaslarin i¢inde oldugu projelerin gelistirilmesi, gida
giivenligine yonelik tiiketici bilincinin artirilmasina 6nemli
katk1 saglayacaktir.

Etik Standart ile Uyumluluk

Cikar catismasi: Yazarlar bu yazi igin gercek, potansiyel veya al-
gilanan ¢ikar ¢atigmasi olmadigini beyan etmiglerdir.
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