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Abstract

The use of artificial intelligence (Al) in the food industry can drastically improve food
safety and quality control. The first step in using Al in the food industry would be collecting
data from relevant systems, which is typically achieved with the use of various sensors. The
data obtained from such sensors can be large and diverse and needs to be processed to extract
relevant information. The final goal of using Al based systems for food applications is to
create a system that can make independent, localized decisions and take appropriate actions.
However, Al based systems can be costly and require expertise for their implementation.
Using a smartphone can provide a cost-effective and easy to use solution for the widespread
adoption of Al based methods in the food industry since they can be used as controllers, data
processors, monitors, and even sensors. The data processing and Al algorithms can be
performed trough mobile phone APPS. This review explores the latest research on the field of
food safety and quality control using smartphones in combination with Al

Keywords: Smartphones, artificial intelligence, machine learning, artificial neural networks,
food safety, food quality
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Introduction

Since the term artificial intelligence
(AI) was first introduced in 1956 by John
McCarthy, driven by the focus and perspective
of researchers, its definition evolved
significantly. In a wide perspective Al is
defined as “the ability of machines or computer
systems to perform tasks that typically require
human intelligence”. Game playing such as
chess, mnatural language processing to
understand and generate human language,
expert systems to mimic the decision-making
abilities of human experts and robotics to
perform tasks such as manufacturing, assembly,
and transportation are among the early
applications that made use of Al. Today, Al
applications extended to many sectors including
transportation, home/service robots, healthcare,
education, public safety and security,
employment, entertainment (1). In the food
industry, the use of Al can greatly improve food
safety and quality control. The first step for
employing Al in these applications would be the
collection of data from the relevant systems. In
the food sector this data is usually generated via
a wide variety of sensors. This data is large and
diverse, characteristically heterogenic,
unstructured, noisy, and contain high
redundancy. Raw data need to be curated and
stored then processed to extract relevant
information. The goal is to eventually construct
a system capable of autonomously making
independent, localized decisions and take
appropriate actions (2).

The literature reviewed for this article
was collected from Google Scholar in the period
2018-2023. The following sets of keywords
were used; Set-1: "food safety" and "artificial
intelligence" and "smartphone"; Set-2: "food
quality" and ‘"artificial intelligence" and
"smartphone". The search yielded a total of
2,250 and 1,310 papers, respectively. This
review is limited to papers that include the use
of both smartphone and Al.

Types of Al

When data is fed into artificial
intelligence (Al), it can use either pre-set
knowledge-based rules or identify underlying
patterns and rules through machine learning.
The former is known as rule-based or expert
systems and the latter as machine learning
(ML). In the rule-based systems, knowledge-
based rules can be defined by physical
principles or expert knowledge that is based on
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experience. Here, sensors or devices
continuously monitor the system or process and
collected data is analysed using pre-defined
rules. Such systems are most beneficial in
scenarios where real-time control is needed.
However, the food materials’ complexity and
heterogeneity limits the use of rule-based
systems in the food industry (2). In ML the Al
learns from data rather than being explicitly
programmed using pre-defined rules. Large
amounts of unstructured data are input into ML
algorithms, which after analysing it can identify
patterns and relationships within the data. ML
algorithms can be used to perform tasks such as
generating an alert, taking action or predictive
modelling (3). The three types of ML are;
supervised, unsupervised, and semi-supervised
ML. In supervised ML, the training data is
labeled with the desired output, whereas in
unsupervised ML it is not labelled. In semi-
supervised ML combination of both type of data
is used. ML models can be more precise and
accurate than traditional statistical models,
particularly when working with datasets that are
large and have many variables (4). ML
algorithms have tremendous potential in food
safety applications. For instance, it was found
that ML techniques like AdaBoost can be more
successful at predicting the populations of
indicator microoroganism E. coli image
processing weather data compared to count-
based regression models like Poisson and
negative  binomial(5).  Artificial Neural
Networks (ANNs) are a type of artificial
intelligence (Al) that is based on the structure
and function of biological neural networks that
are commonly used in machine learning
algorithms. They have the ability to learn from
data, adapt to new inputs, and make decisions
based on the information they have processed.
They have gained significant attention in the
food science field due to their ability to produce
successful results in sensory analysis, pattern
recognition, classification, prediction of
microbial activity, and optimization of food
processes (6).

Applications of Al in for food safety
and quality control

Al has been applied in the food industry
to classify and sort products based on size and
shape, as well as to detect defects and the
presence of microorganisms. Robotics, image
processing  technologies, and  sensing
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technologies, have been used in combination
with Al to achieve these goals. The use of Al in
the food industry for tasks such as sorting,
classifying, and predicting various parameters,
quality control and food safety are constantly
increasing. Extensively used techniques include
expert systems, artificial neural networks, fuzzy
logic, adaptive neuro-fuzzy inference systems,
and ML. AI can also be near infrared (NIR)
spectroscopy, combined with electronic nose,
electronic tongue, and computer vision system
(CVS), greatly enhancing the capabilities of
these technologies. The question remains which
Al technique in combination with sensor will
yield the best results for a specific task. In a
recent review, Mavani et al. provided a detailed
guideline on how to choose the most
appropriate Al method (7). The guideline is
summarised here and readers can refer to the
review article for more details. First step in
choosing the most suitable Al would be to
define the objective of using Al for a given
application such as classification, quality
control, prediction, detection and so on. Then
the sensor that will be used to collect the data
needs to be chosen. The most appropriate
algorithm based on the data and objective
should be decided after which the available data
and the algorithm of choice would be integrated.
Finally, the performance of the model should be
tested and validated based on R? and MSE
values. If the model is not successfully validated
a new algorithm should be chosen and the
following steps should be repeated (7).

Combination of smartphones with Al
for food safety and quality control

Smartphones are becoming popular
tools for on-site sensing applications because
they can function as controllers, data
processors, monitors, and even sensors with
have built-in function modules that can be used
independently or in combination with other
accessories in various sensing systems (8). The
camera of most smartphones can capture
images with high resolution and can actually
perform as an optical sensor from which raw
data is collected. The wired and wireless
connectivity of smartphones also provides a
point for the integration of external sensors that
can be used in combination with the smartphone
without compromising the portability of the
system (Figure 1). For instance, Hamamatsu
Photonics  developed an  ultra-compact,
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lightweight, and low-cost micro-
spectrophotometer that is small enough to fit on
the tip of a finger. It is able to measure in the
visible wavelength range and can be used for
colour sensing and point-of-care testing with
smartphones. Smartphones have been used in
optical biosensing systems that utilize
techniques such as  colorimetry (9),
fluorescence (10), and surface plasmon
resonance (11) where they act as an image
capturer and processer. The processing power
of the smartphone provides a platform for
programming and/or deploying applications
(APPs) empowered with Al for analysing the
image. With the use of miniaturised external
potentiostats, a smartphone can be used as an
electrochemical sensor (12). Biosensors are
another type of sensor that can be integrated to
smartphones and provide data for food safety
and quality control applications. A biosensor is
a device that combines a biological component
with a physicochemical detector to detect
specific components based on the principle that
certain biomolecules have the ability to
selectively recognize other components.
Enzymes, hormones, tissues, cells, or organelles
are typically used as sensing elements. They can
be used to quickly detect various aspects of food
safety, such as microbial burden, additives, and
contaminants offering several advantages such
as affordability, ease of use, rapid response,
high sensitivity, specific detection, and the
ability to multiplexing. Hence the combination
of biosensors and smartphones can be very
useful in portable field detection (6).

The most straightforward technique for
combining smartphones with Al is the
adaptation of computer vision system (CVS),
which analyse various parameters such as the
size, colour, shape, and texture from a digital
image. A smartphone camera has been proven
to be an effective and low-cost tool for the
implementation of CVS. In fact, “Smartphone-
based Image Processing”" has found use in
imaging-based quality control applications (13).
Such image processing for food quality and
safety assessment is becoming more popular
due to its advantages over traditional techniques
such as; being non-destructive, eco-friendly and
user-friendly, safe to use, energy-efficient, fast,
low-cost, not requiring  highly-skilled
personnel, reducing human error and having
high precision (14). Besides these, as being
naturally portable, a smartphone-based system
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allow on-site analysis without additional
investment costs for information technologies.

Image processing applications typically
involve three steps; image capturing, pre-
processing, and feature extraction. In the image
capturing step a camera module is used to take
pictures of the test samples. The most
commonly used strategy is to capture RGB
(Red, Green, Blue) colour images. RGB images
can also be converted to the CIELAB (device-
independent colour space; L*, a*, b*, C*ab, and
Hab) or HSV (Hue, Saturation, Value) colour
space. IR and hyperspectral images can also be
used. The pre-processing step consists of
removing noise from the input image and
separating the region of interest (ROI) from the
background. In the feature extraction step,
features that are based on colour, texture,
morphology and/or the geometry are extracted
using image processing techniques.
Furthermore, ML can be employed for the
quality-based classification of food items.
Alternative  to  feature extraction-based
approaches, Convolutional Neural Networks
(CNNs) can also be used but such models
generally require a large number of images (tens
of thousands) as input data (14). A machine
vision-based smartphone app was developed to
accurately predict the tenderness of beef
samples. The app used an image processing
algorithm to extract texture features from the
images of beef. These features were then
correlated with instrumental data obtained
through texture analysis using an ANN model
(15). Models based on ANNs and colour
measurement to predict the fermentation index
of fine cocoa beans have been developed and
tested using RGB values obtained from a
smartphone camera as an inexpensive and easy
method for predicting the fermentation index in
cocoa beans (16). Nasiri et al. developed a deep
Convolutional Neural Network (CNN) for
classifying healthy and defective date fruit, and
predicting how ripe healthy dates were. The
training and testing of the model was performed
on a dataset of images of four different classes
of date fruit that was collected using a
smartphone camera. Their model achieved a
classification accuracy of 96.98%
outperforming traditional classification
methods that were based on feature engineering
(14).
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A sensor system that accurately identify organic
and conventional apples has been developed by
Song et al. using a diffraction grating sheet and
a smartphone. The system was tested on 150
apples and analysed using computer vision
techniques and ML algorithms. The employed
algorithms were able to accurately classify the
samples, even with low-quality images, with
accuracies ranging from 93% to 100%. The
proposed system was the low-cost and non-
invasive (17). In another study, Song et al.
developed a sensor where a sequence of light of
different colours 1is generated using a
smartphone and the record a video of the
reflected light from a food sample to perform
authentication. The video was transformed into
sensor data using computer vision techniques
which was then analysed using pattern
recognition techniques. The accuracy of the
sensor system tested on olive oil and milk was
reported to be 96.2% and 100%, respectively
(18).

Turco et al. used Multi Imaging
Analysis (MIA) of digital images obtained from
a smartphone camera and NIR spectra of
geopropolis. They aimed to create Partial Least
Square (PLS) regression models to foresee of
the total flavonoid content and antioxidant
capacity of geopropolis’ ethanolic extracts.
When models were compared it was observed
that Color-based PLS models had better
precision while the predictive capacity of the
two models was similar. Both the digital photos
and NIR spectra combined with PLS models
were shown to have a potential for predicting
the TFC and AC of geopropolis with acceptable
accuracy, offering a fast and low cost method
for controlling the quality of geopropolis
extracts (19).

Traditional methods for assessing the
quality of beverages such as high-performance
liquid chromatography, gas chromatography,
UV-visible and NIR spectrometers,
colorimeters and viscometers etc. can be time-
consuming, costly, involve expensive
equipment and require trained personnel.
Sensory evaluation practices require a fixed
panel of trained experts which is costly and
time-consuming (20). Some industries rely on a
single person to assess the sensory quality
which is not objective or reliable. Hence ML
coupled smartphone empowered CV methods
can also be used for this purpose. For example,
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Li et al. proposed a novel method for evaluating
the quality of Keemun black tea. For this
purpose, smartphone imaging, micro-NIR
spectrometry, and ML techniques were used.
The method involved obtaining colour, texture,
and spectral data from the tea samples. An ML
was used to classify the quality grades of the tea.
The proposed method was reported to be more
accurate than evaluating the colour, texture, or
spectral data separately (21). De Lima et al.
used digital images obtained from a smartphone
camera for the classification of red wines based
on colour histograms and supervised pattern
recognition techniques. They were able to
correctly differentiate the wines produced in the
Sdo Francisco Valley region from the wines
from other regions. Furthermore, their method
correctly classified wines based on winemaker
and grape variety, with a high degree of
accuracy (22).

Gunda et al. developed a mobile
application platform for water quality
monitoring, and specifically for bacterial
contamination. The platform incorporated a
low-cost rapid test kit (Mobile Water Kit) to
detect indicator bacteria (Escherichia coli) in
water samples within an hour. The detection
was based on the appearance of pinkish red
colour on the surface of the sensing area with its
intensity representing the level of bacteria in the
water samples. The mobile APP used an image
of the sensing area to classify it into E. coli
present or absent using deep learning
techniques  with  Google  Tensorflow.
Approximately 99% accuracy has been
achieved in classification (23).

The use of Al incorporated smartphone
technologies can be used to detect food
adulteration. For example, Costa et al. described
a fast, low-cost, and portable colorimetric
method for detecting milk adulterants using a
smartphone camera and lab-made apps based on
the histograms of the RGB images and partial
least squares regression. The method was based
on reactions that result in colour change such as
detect hydrogen peroxide, starch, and sodium
hypochlorite (24). Tripathy et al. realized the
development of a paper-based pH sensor for
detecting milk adulteration using smartphone
cameras and ML algorithms to classify the
sensing platform's colour transitions into
different pH ranges. A high accuracy of the
classification using support vector machines
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was achieved (average accuracy of 99.71%) the
freshness of milk and the quality of
pasteurization could also be determined (25).
Iymen et al. developed a method using Al and
transverse sound vibrations to verify the
authenticity of food products identifying
whether they are organic as claimed by the
manufacturer. The method involved neural
networks  with  mel-frequency  cepstral
coefficient ~(MFCC) feature  extraction
techniques. They used a selection of butter and
cheese samples with the aim of not only
differentiating butter from cheese, but also
differentiating between dairy products with and
without non-dairy additives. They demonstrated
a concept that could be used to create a
smartphone app that allows consumers to check
the quality of their food (26). A smartphone
APP has been developed by Gong et al. for real-
time monitoring of food freshness using a
colorimetric indicator made of cellulose paper
with synthesized gelatin methacryloyl (GleMA)
that changes colour based on the freshness of
meat. A convolutional neural network (CNN)
model trained on labeled images of the indicator
has been integrated to the APP resulting in a
prediction accuracy of 96.2%. The APP has
been proposed to be used by consumers to
quickly determine the freshness of meat within
30 seconds (27). More sophisticated yet low-
cost apparatus can be combined with
smartphones and Al. For instance, Coronel-
Reyes et al. developed a method for predicting
the storage time of eggs at room temperature
using a low-cost smartphone-connected near-
infrared reflectance spectrometer and an ML
algorithm. According to the researchers their
technique has potential in both industrial and
consumer use (28). Such systems have the
potential to be easily used by the end-users if
they can be produced at a low cost (29). Food
Sniffer is such an example. It is a handheld
device that connects to a smartphone through an
app with the ability to assess the freshness of
raw meat, poultry, and fish. The device
measures the gas levels of the raw meat to
determine the freshness and safety of the meat
for consumption (30).

Conclusion

Al is defined as the ability of machines
or computer systems to perform tasks that
typically require human intelligence. The use of
Al in the food industry can dramatically
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improve food safety and quality control.
Despite the huge promise it holds, the adoption
and use of technologies generating data to
support Al in the food and agriculture industry
is currently limited to developed countries.
Farmers and small producers in less developed
parts of the world lack the resources to utilize or
implement such tools. Smartphone based
systems can contribute to overcome such
limitations due to their ease-of-use and cost-
effectiveness along with other actions such as
education, financial and governmental support
for implementation. The first step in using Al in
conjugation with smartphones in the food
industry is collecting data from relevant
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systems, which is typically done through the use
of sensors. These sensors can either be the
camera of a smartphone or an external sensor
that can be connected to the smartphone. The
data collected can be large and diverse and
needs to be processed to extract relevant
information which can ideally be performed
trough mobile phone APPS. The goal is to
create a potable, low-cost and easy to use
system that can make independent, localized
decisions and take appropriate actions for food
safety and quality assessment.
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Review Article

Bioactive potential of medlar
(Mespilus germanica L.) leaves in terms of
ABTS and DPPH antioxidant capacity assays

Elif YILDIZ!*#, Aycan YIGIT CINAR?, Ozan GURBUZ3

Abstract

In strengthening the immune system, demand for natural products is increased rather than
preferring food supplements and medicines. Instead of well-known, there are many hidden,
valuable, naturally grown in own flora contents only appreciated by local people and utilized
as traditional treatments. Medlar leaves are used for antioxidant, diuretic and diabetic proper-
ties as one this contents. For pointing the lights on it, antioxidant capacity of extractable,
hydrolysable and bioaccessible extractions were evaluated in terms of TEACasts and
TEACDppH as a scope of this study. Samples were obtained from Yenicaga, Bolu from West
Blacksea side of Turkey. Bioaccessible phenolics were determined as 37.41-43.84 pmol
Trolox/g for TEACasts and 130.26-145.79 pmol Trolox/g for TEACorru. %Bioaccessibility
was % 31.43-39.78 over the extractable and hydrolysable fraction. This study was aimed be a
clue for the bioactive potential of the medlar leaf and it should be revealed as bioactive
contents with their provided effects for leaves on health in detail with further studies.

Keywords: medlar leaves, antioxidant capacity, ABTS, DPPH, %bioaccessibility
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Introduction

Bioactive potential of consumed
foods is gained importance for determining
their beneficials, improving diet quality for
healthier life and preferring more effective
foods for better nutrition. For this aim, the
basis of the recent researches presents the
evaluation of food and food components
and determining their potential on health
benefits. The cost valued raw materials with
high bioactive potential are widespread
cultivated and individuals could reach them
easily. On the other hand, there are many
fruit, vegetable and herbs that are naturally
grown in own flora but not getting the
deserved awareness and attention. These
hidden contents are generally appreciated
by local people and utilized as traditional
treatments. Medlar is one these valuable
sources and not recognized-well.

Medlar (Mespilus germanica L.), as
a member of Rosacea family, is included in
group of pome fruits. Although its
homeland is South-West and South-East
Europe, it is known that it was brought to
Rome at BC 200 and to Greece at BC 700
(Phipps et al., 2003). In Turkey, it grows
wild especially in the Marmara Black Sea
and Aegean Regions (Yilmaz and
Gercekcioglu, 2013). The flowering time of
the tree is from May to June and fruits are
harvested on September and October
(Phipps et al., 2003). The fruits are known
as good source of sugars, organic acids,
vitamins, minerals (Haciseferogullar1 et al.,
2005) and generally utilized as pickle,
vinegar, jam and marmalade by the local
people of presented areas. Bioactive
potential of fruits is dedicated to phenolic
compounds as p-coumaric, caffeic, ellagic,
ferulic acids and pyrogallol (Voaides et al.,
2021). Gulcin et al., (2021) evaluated the
antioxidant properties of lyophilized fruits
detailed. Voaides et al., (2021) handled
medlar with comprehensive review study.
They revealed its disregarded potential
detailed not only in terms of fruits and
leaves but also bud flowers and bark.
Antioxidant and antimicrobial effects of
medlar are emphasized by authors.
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The plum-like fruit has thick, hard,
oblong-shaped and hairy leaves with
pointed-tips. The up-side of leaves is in dark
green color while down-side is lighter green
(Maral and Bostan, 2020). Instead of fruits,
although not very well known, medlar
leaves are picked and dried in autumn also
brewed as tea or included in herb mixes
because of their health benefits by local
people. Voaides et al., (2021) indicated their
diuretic, diabetic, hematopoietic effects on
health. Alongside this usage, dried leaves
are mixed with honey and fruits of resinous
trees.

Antioxidants are gain importance
with identification of the free radicals and
their effect on human metabolism. They are
significantly responsible from aging,
chronic diseases, various health problems
and disruption of metabolic balance.
Therefore, consumption of antioxidant-
containing foods became very crucial for
human nutrition and wellness. In addition to
revealing the chemical contents in detail,
the bioactive potential determination is
important point for understanding effects of
these compounds. Antioxidant capacity
(AC) assays are commonly used for
interpretation of this relation. They are
collected under two main headings as
hydrogen atom transfer (HAT) and electron
transfer (ET) methods (Prior et al., 2005).
The most common ones are DPPH
(2,2diphenyl-1-picrylhydrazyl), ABTS
(2,20-azinobis-(3-ethyl benzothiazoline-6-
sulfonic acid) diammonium salt), CUPRAC
(Cupric Reducing Antioxidant Capacity),
FRAP (Ferric Reducing Antioxidant
Power) and Total Phenolic Component
analysis (Folin-Ciocalteu Method). these
methods are used because of -easily
applicable and reproducible and provided
comparison with the existing literature.
Alongside the chosen methodology
extraction procedure is more crucial for
determining the potential. In vitro
bioaccessible extraction is provides more
realistic estimation by digestion enzymes
with pH, temperature and duration
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arrangement comparing to solutions that did
not exist purely in metabolism.

In this content, this study is included
bioactive potential determination of medlar
leaves by ABTS and DPPH AC assays for
attract notice and provide utilization.

2. Material and Methods
2.1. Material

Medlar leaves belong to Mespilus
germanica L. species were obtained from
Bolu province, Yenicaga district, Dere
Village (ML1) and Oren Village (ML2) on
October 2020. Samples obtained from Dere
Village were codded as ML1, while Oren
Village as ML2 in content of the study.
After picking from tree, leaves were
brought to laboratory inside of the plastic
bag and kept in -18 °C till extraction for
analysis.

2.2. Methods
2.2.1. Determination of antioxidant
capacity

Medlar leaves were evaluated in
terms of ABTS and DPPH antioxidant
capacity (AC) assays as for three different
bioactive extractions: extractable,
hydrolysable and bioaccessible. Extractable
phenolic fraction could ne considered as
free-, while hydrolysable fraction as
bounded-phenolic fractions. Bioaccessible
fraction also considered as released
potential of phenolics by digestion
enzymes: pepsin and pancreatin (with bile
salts) in terms of mimic in vitro digestion
model.

Extraction

Free and bound phenolic fractions
were obtained by the methodology of Vitali
et al., (2009). 2.0 g of medlar leaves
extracted for 2 h at 20°C by shaking water-
bath (250 rpm) with 20 mL methanol/water
/HCI (80:10:1 v/v). Then the mixture was
centrifuged (Sigma centrifuge 3 K 30,
Germany) at 3500 rpm for 10 min at 4°C.
Supernatant was taken as free phenolic
fraction (extractable phenolics), residue
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was extracted for 20 h at 85°C by shaking
water-bath (250 rpm) with 20 mL H>SOy4 /
methanol (1:10 v/v). Then the mixture was
centrifuged (Sigma centrifuge 3 K 30,
Germany) at 3500 rpm for 10 min at 4°C.
Supernatant was taken as bound phenolic
fraction (hydrolysable phenolics). The
obtained extracts were kept in in -18 °C till
analyses.

Bioaccessible fractions were obtained by
the methodology of Bouayed et al. (2012).
2.0 g of medlar leaves extracted for 2 h at
37°C by shaking water-bath (250 rpm) with
pepsin enzyme (40 mg/mL; pH:2) as gastric
conditions. The pancreatic enzyme (2
mg/mL) together with porcine bile (12
mg/mL) were added to mixture for
intestinal ~ conditions  (pH:7.2) and
extraction continued for 2 h at 37°C by
shaking water-bath (250 rpm). Supernatant
was taken as bioaccessible phenolic
fraction. The obtained extracts were kept in
in -18 °C till analysis.

ABTS antioxidant capacity assay

Determination of bioactive potential
in terms of AC according to ABTS (2,2'-
azino-bis(3-ethylbenzothiazoline-6 sulfonic
acid) assay produced by the methodology of
Apak et al., (2008).

7mM  ABTS  solution (with
distillated water) and 2.45 mM K:S,03
solution (with distillated water) were mixed
and standed in dark for 12-16 h. The
obtained stock ABTS solution was diluted
by ethanol solution %1:10 (v /v). The
obtained extracts were mixed with ABTS
solution and kept in dark for 6 min.
Spectrophotometric (Shimadzu UV 1208,
Japan) values were determined at 734 nm
over concentrated  ethanol.  Trolox
equivalent calibration curve was obtained
as 'y = 3009.2x - 5.0458 with R? = 0.9983.
Triplicate results were given as mean=SD in
terms of Trolox equivalent antioxidant
capacity (TEAC) as umol Trolox/g sample.
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DPPH antioxidant capacity assay
Determination of bioactive potential
in terms of AC according to DPPH
(2.2diphenyl-1-picrylhydrazyl) assay
produced by the methodology of Brand-
Williams et al, (1995). The obtained
extracts were mixed with 6 x10° M DPPH
solution (with methanol) and kept in dark
for 30 min. Spectrophotometric (Shimadzu
UV 1208, Japan) values were determined at
515 nm over concentrated methanol. Trolox
equivalent calibration curve was obtained
as 'y = 2527.1x + 0.4248 with R? = 0.9999.
Triplicate results were given as mean+SD in
terms of Trolox equivalent antioxidant
capacity (TEAC) as umol Trolox/g sample.

% Bioaccessibility

From the obtained results of
extractable, hydrolysable and bioaccessible
extractions, %pbioaccessibility was
calculated according to Anson et al., (2009,
Eq:1). This value was considered as
potential of bioaccessibility over free and
bounded phenolics.

B
B% = —— x 100 Eq(1)

*B%: %bioaccessibility; E: Result belong
to extractable phenolics for related assay;,
H: Result belong to hydrolysable phenolics
for related assay, B: Result belong to
bioaccessible phenolics for related assay

2.2.2. Statistical Evaluation

Obtained results from AC assays
were evaluated by JMP IN 7.0.0 (Statistical
Discovery from SAS 2005. Institute Inc.).
The mean values obtained with standard
deviations and the statistical difference
between the two samples in terms of
extraction were determined by LSD (Least
Significant Difference) test.

3. Results and Discussion

AC results of two medlar leaf
samples as extractable, hydrolysable,
bioaccessible phenolic fractions are given
in Table 1. Samples were obtained from two
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close villages as Dere Village and Oren
Village in Yenicaga district of Bolu
(Turkey). Instead of samples-based
differences, hydrolysable fraction was
showed higher potential than extractable
and Dbioaccessible fractions. Higher
temperature (85 °C) with longer extraction
duration (20 h) thought to be reason of
releasing more of phenolics. For evaluating
of bioactive potential, evaluation and
prediction the process in metabolism will be
more realistic with in vitro bioaccessible
extractions  of  digestive  enzymes.
Bioaccessible phenolics were determined as
37.41-43.84 umol Trolox/g for TEACagTs
and 130.26-145.79 umol Trolox/g for
TEACpprru. %Bioaccessibility was %
31.43-39.78 over the extractable and
hydrolysable fraction. As geographical and
growing conditions are difference caused
parameters on bioactivity, structure and
releasability of compounds are effective on
obtained results. In terms of AC assays,
higher results were obtained with DPPH,
and similar potential pattern was given by
ABTS as well. In this sense, for potential
determination ABTS could be preferred as
to shorter waiting time (6 min) of the
relevant reagent relaxions in  the
methodology in order to analyze more
samples in the same time.

Conclusion

Recently, individuals are intended
to change habits in natural and traditional.
West Blacksea, as obtained area of samples,
because forestry landscape and traditional
knowledge from elders, people are utilized
from many naturally grown species. Most
of the information are originated from
colloquial knowledge. %Bioaccessibility
was % 31.43-39.78 over the extractable and
hydrolysable fraction in terms of obtained
TEACagts and TEACpppn results. Studies
on this subject will be provided increase the
awareness and consume of medlar leaves
and other contents.
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Tables

Table 1. Antioxidant capacity results of medlar leaves in terms of different phenolic fractions

. . ABTS Assay DPPH Assay
Phenolic Fraction ML1* ML2 ML1 ML2

Extractable Phenolics as Free 597, o o0 54834057 241.244052° 246,07 +0.44°

(umol Trolox/g)
Hydrolysable Phenolics as

Bounded 71.05 +£0.20% 64.67 £ 0.69° 138.03+£1.37*  120.48 £0.41°
(umol Trolox/g)

Total Phenolics a a b

119.02 £0.23* 119.50£0.59 379.27+1.37 366.55+0.82

Extractable + Hydrolysable
Bioaccessible Phenolic fraction b b a
37.41 £0.12 43.84 £0.272 130.26 +£0.90 145.79 +£ 0.41

(umol Trolox/g)
% Bioaccessibility 31.43 +0.04° 36.69 £ 0.07* 34.34 +£0.23° 39.78 £0.19*

*ML1: Medlar leaf sample that obtained from Dere Village, Yenicaga, Bolu; ML1: Medlar Leaf sample that obtained from
Oren Village, Yenicaga, Bolu
** Different letters (a-b) represent statistical significancy (p<0.05) in terms of sample for same phenolic extraction
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Review Article

Turkey's Geographical Indications
Dairy Products

Seval Sevgi KIRDAR?P:

Abstract

Geographical indications (GIs) are place designations that are used to identify items that orig-
inate in those locations and to safeguard the reputation and caliber of a distinctive product with
local origins. The phrase is most frequently used in reference to alcoholic beverages, food, and
agriculture. Turkey is one of the countries in the world with a very high GI potential. According
to the data of the Turkish Patent and Trademark Office (TURKPATENT), there are about 2500
products that can receive CI registration. European Union Registration Status of geographically
indication products in Turkish agricultural products are 8 products and has made an applica-
tion to the EU Commission totally for 31 products. Dairy products [(55 pieces: 34 cheese, 2
butter, 4 cream, 9 yoghurt, 2 ice cream, 2 ayran, and 2 others (Bolu Kegi, Gerede Kegi)] consti-
tute 5.3% of the share in food products. While it constitutes 2.7% of the total registered prod-
ucts, it has a rate of 61.8% among dairy products. The number of dairy products for which GI
applications have been made is 19. This value constitutes 4.58% of the total of 720 products at
the application stage. A total of 34 cheeses, of which 14 (3 from abroad) originate here and 20
have a geographical indication, have been registered. In this review, information will be given
about the geographical indication registered dairy products in Turkey.to prefer Hardaliye.
Although there were many research about the functional properties, health benefits, consumers

Keywords: Geographical indications, Protected Geographical Indication, Protected
Designation of Origin, Traditional Specialty Guaranteed, Dairy products.
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1 - Introduction

Geographical indications can be used
to locate products whose reputation, quality,
or other attributes are linked to their country
of origin. Numerous nations across the world
have implemented various legislative
frameworks pertaining to  geographical
indications(WIPO, 2022).In Europe, the
origin-based protection of food products has a
long history. Since the 1920s, Parmigiano-
Reggiano cheese made in the Po River Valley
in Italy and Roquefort cheese produced in
France have been protected (1). France and
Italy have created a sophisticated legal
protection system for geographical indications
during the past century, including AOP
(Appellation d'Origine Contrdlée) in France
and DOP (Denominazione di Origine
Controllata) in Italy. The majority of the EU's
system is built on these systems (8).

Countries at the international level of
GI have entered into a variety of agreements
over many years to secure the protection of
origin in their internal affairs and
international trade relations. The process that
began with the Paris accord of 1883
proceeded with the Madrid and Lisbon
agreements of 1891 and 1999, respectively.
The Trade-Related Intellectual Property
Rights Agreement of 1994 is the most general
and comprehensive of these accords (TRIPS)
(3). In 1995, Turkey became one of the
nations that joined the convention (Yildiz,
2008). In Turkey, the Turkish Patent and
Trademark Office receives requests for
geographical registration and administers the
processes for registering items (2).

Protected Geographical Indication
(PGI), Protected Designation of Origin
(PDO), and Traditional Specialty Guaranteed
are the three mechanisms that have been
identified by Regulation 1151/2012 as being
available to protect the quality and origin of
food products within the European Union
(TSG). Both the PGI and PDO programs are
concerned directly with the country of origin
of food goods (6).

The European Commission grants a
Protected Designation of Origin (PDO) to
regional products originating in a given
region, provided that the quality or other
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characteristics of the product are essentially
attributable to the particular geographical
environment of the place of origin. The
geographical ~ environment  encompasses
natural and human factors, such as climate,
soil conditions, topography, local know-how,
etc. Products bearing this label must be
produced, processed and prepared in a certain
geographical area using a recognised and
controlled method, for example cheeses made
in a certain area from the milk of a local
animal breed reared in that geographical area(
Examples: Gorgonzola (cheese). Protected
geographical indication (PGI), The product
may be manufactured in any other location
provided that at least one of the product
characteristics to which a geographical
indication is linked to the defined boundary
should be originated from the said region.
Traditional Speciality Guaranteed (TSG), The
products that cannot be registered as
designation of origin or geographical
indication can be registered as traditional
speciality guaranteed products speciality
guaranteed if it can be proven that the product
is on the traditional market for at least 30
years. In order to register these products as
traditional speciality guaranteed products,
these products should have been made by
either traditional production, processing,
traditional composition or traditional materials
(TURKPATENT, 2022).

In addition to global population
expansion, the reshaping of human needs,
habits, and preferences, as well as
socioeconomic developments, have altered
the consumption structure. New technologies,
which are wutilized extensively in the
production of agriculture, food, and other
basic necessities, have boosted the demand
for and significance of traditional and regional
goods. (5).

The main purpose of the protection of
geographical indications and traditional
product names is to protect the quality process
of the products and to ensure the
sustainability of the production process of the
product, as well as to keep the cultural values
alive. At the same time, it contributes to
regional economic development and prevents
migration.It also enables countries to exist in
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the international market with their unique
products.

Included in the group of GI are the
products obtained when at least one of the
steps such as growing, production, and
processing of the products belonging to that
region, which is located in a region with
defined borders, occurs inside the borders of
that region (4). The items that fall under the
designation "origin group" are those that have
undergone all stages of production,
cultivation, and processing within a defined
geographical location (Turkish Patent and
Trademark Office, 2022). In addition, the idea
of "Speciality Guaranteed Products" is
prohibited from both the designation of origin
and protected GI. This idea does not
encompass geographical limits. Institution for
Turkish Patents and Trademarks It is defined
as '"names demonstrated to have been
customarily used for at least 30 years to
describe products referenced in the relevant
field." This idea pertains to the use of
traditional raw materials and production and
processing methods (Turkish Patent and
Trademark Office, 2022).

Turkey is one of the countries in the
world with a very high GI potential.
According to the data of the Turkish Patent
and Trademark Office (TURKPATENT),
there are about 2500 products that can receive
CI registration (Cakmakci and Salik 2021).
As of November 2022, 1250 products have
been taken under protection with a GI
registration certificate, and 705 products for
which an application has been made are in the
evaluation phase.

European Union Registration Status of
geographically indication products in Turkish
agricultural products are 8 products (Table 1)
and has made an application to the EU
Commission totally for 31 products.

2. Geographical Indications Protections Of
Dairy Products In Turkey

When the Turkish Statistical Institute
(TUIK) data is analyzed, 756,646 tons of
cheese were produced in Turkey in 2020.
While 729,539 tons (96.4%) of this is cow
cheese, 27,108 tons (3.6%) is made up of
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other cheeses (made from sheep, goat,
buffalo, and/or mixed milk). Assuming an
average of 13% cheese yield (including soft
and hard cheeses), it can be calculated that
approximately 24% of the total amount of
milk (22,960,379 tons) produced in our
country is processed into cheese. According
to 2020 data, approximately 16.6% of the
cheeses produced are soft type (125.556 tons),
30.1% are medium soft type (228.026 tons),
21% are hard type (158.819 tons), 30.7% are
medium hard type (232.419 tons), 1.3% are
extra-hard type (9.573 tons), and 0.3% are
cheese made from curd (1,252 tons) (9).
Turkey's total cheese production, the majority
of which (96%) is made from cow's milk,
decreased by 6.5% in 2019 compared to the
previous year, to 707 thousand tons, the total
supply increased by 6.6% to 714 thousand
tons, and cheese exports reached 50 thousand
tons, as calculated as follows:Turkey ranks
4th in the world in cheese production
(TEPGE, 2020).

According to TURKPATENT's data, in
the distribution of registered GIs by product
groups, food products (chocolate,
confectionery, and derivatives; processed and
unprocessed meat products; meals and soups;
oils; alcoholic and non-alcoholic beverages;
dairy products, processed and unprocessed
fruits and vegetables; honey; bakery and
pastry products; and condiments for food)
accounted for 83.5% of the total with 1044
registrations, while handicrafts and others
accounted for 16.5% with 206 registrations.
Dairy products [(55 pieces: 34 cheese, 2
butter, 4 cream, 9 yoghurt, 2 ice cream, 2
ayran, and 2 others (Bolu Kegi, Gerede Kegi)]
constitute 5.3% of the share in food products.
While it constitutes 2.7% of the total
registered products, it has a rate of 61.8%
among dairy products. The number of dairy
products for which GI applications have been
made is 19. This value constitutes 4.58% of
the total of 720 products at the application
stage (TURKPATENT, 2022).

Geographical  indication  registration
activities in Turkey are generally carried out
by local governments, commodity exchanges,
chambers of commerce, chambers of industry
and producer organizations.
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A total of 34 cheeses, of which 14 (3 from
abroad) originate here and 20 have a
geographical indication, have been registered
by TURKPATENT throughout our country.
Dairy products with CI in Turkey: Some of
the information specified in the registration
documents is given in Table 2. The
application process for 42 products continues.
(Table.3).

In countries with a large number of dairy
products entitled to protection by the EU,
especially in France, the relationship between
producers and manufacturers has a great
impact on the success of geographically
indicated dairy products. Thanks to an ideal
production chain in these countries, it is
possible to supply quality raw milk. This is
accomplished through effective relationship
management between manufacturers. In
addition, the organization of the producers
creates a sustainable supply chain, and it is
seen that the producer associations are entitled
to geographical indication protection in the
process of taking them under protection In
addition, with an effective monitoring system,
the reliability of geographically indicated
products for consumers increases (Tekelioglu,
2022).Since June 21, 1996, when the first
registrations were made by the EU, it has
been seen that the most protected dairy
products belong to France, so much so that
23.36% (57 units) of the total dairy products
under protection are French products. 54 of
these dairy products are cheese. Italy comes in
second with 54 dairy product protection
rights. Following Italy are, in order, Spain
(28), Greece (21), England (17), Portugal
(15), and Germany (10). Some cheese
varieties that are protected by the EU and are
an important source of income for the area
where they are produced are Comté cheese
(France), Feta cheese (Greece), Parmigiano
Reggiano cheese (Italy), and Queijo Serpa
cheese (Portugal). But Erzincan Tulum
cheese, which was the first cheese variety to
be registered by the Turkish Patent Institute
on September 12, 2000, and Ezine cheese,
which is associated with Turkey and was
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registered on April 10, 2007, have not yet
been registered with the EU (7).

Conclusion

Turkey has a significant GIs that can
be analyzed in the context of gastronomic
products. Turkey's rich cultural legacy,
suitable climate zone, and favorable
geographical location have enabled it to have
a vast potential for agricultural products This
abundant GlIs of food and agricultural
products has a significant impact on culinary
tourism. By supporting local agricultural
activities, GI provides value to local products
and aids to the promotion of regions receiving
GlIs. Therefore, it safeguards local values and
gastronomic traditions. Additionally, GIs
products are an important factor for safety,
quality, and origin that enables manufacturers
to promote their products with ease and
consumers to purchase with confidence.

Despite the fact that there are more
than 150 certified cheese varieties in Turkey,
there are other cheese variants with unique
qualities that are in danger of extinction.
While the majority of these cheeses are
produced and consumed in sufficient amounts
to meet the need in the region where they are
produced, some of them are well-known
throughout the country and bring extra value
as commercial products. It is necessary to
classify the cheeses of our country according
to their various characteristics, to develop and
standardize their production technologies, to
register them, to obtain the GI registration of
more cheeses, to create a regularly updated
database of their properties and compositions,
and to introduce them to the world through
gastronomic tourism by establishing cheese
routes.The internationally valid geographical
indications provide a great advantage for the
product from which the mark is obtained. It
causes both the worldwide recognition of the
product and the gaining of a different prestige
for the country. So, when the subject is
looked at in terms of Turkey, it becomes clear
how important it is to increase the number of
products with international geographical
indications.
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Table.1. . European Union Registration Status of geographically indication products in Turkish
agricultural products.

Products Groups | Product category Date of Date of

(name) Application | Registration

Antep Baklavasit /| Class 2.3. Bread, pastry, cakes, | 10/07/2009 21.12.2013

GaziantepBaklavas1 | confectionery, biscuits and other

(PGI) baker's wares

Aydin Inciri (PDO) | Class 1.6. Fruit, vegetables and cereals | 11.06.2013 17.02.2016
fresh or processed

Malatya  Kayisist | Class 1.6. Fruit, vegetables and cereals | 13.05.2014 07.07.2017

(PDO) fresh or processed

Aydin Kestanesi | Class 1.6. Fruit, vegetables and cereals | 08.09.2015 24.09.2020

(PDO) fresh or processed

Milas Class 1.5. Oils and fats (butter, | 13.11.2017 23.12.2020

Zeytinyag1(PDO) margarine, oil, etc.)

Taskoprii Class 1.6. Fruit, vegetables and cereals | 09.01.2017 16.04.2021

Sarimsagi(PDO) fresh or processed

Bayramic beyaz | Class 1.6. Fruit, vegetables and cereals | 01.02.2018 16.04.2021

(PDO) fresh or processed

Giresun Tombul | Class 1.6. Fruit, vegetables and cereals | 26.04.2018 20.06.2022

Findig1(PDO) fresh or processed
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Tablo 2. Dairy products with CI in Turkey

Tablo.3. Dairy products under application in Turkey

district

Kaynak: www.ci.gov.tr
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Dergi

CHEESES CHEESES
Cheeses Name Registrati | CI Type | Geographical Boundary Applicant Product name CI Type Geographical Boundary
‘ on Date i . . Abaza peyniri PGI Sakarya
Erzincan Tulum 12.09.200 PDO Erzincan Erzincan Chamber of Atlantt Dededag Talum PGI Konya
Cheese 0 Commerce and Industry
Ezine, Bayrami¢ and Association for the Protection, Ayranci berendi Kar Obrugu peyniri PDO Karaman
Ezine Cheese 10.04.200 | PDO | Ayvacik Districts and Development and Promotion Ayvalik kelle peyniri/Ayvalik Sepet PGI Balikesir
7 Serbetli, Etili, Ahlathiburun, of Ezine Cheese and Dairy peyniri
Kiigiiklii, Alibeykdy, Farmers — — -
Sbgﬁmlan’ Ka.r;:;aé);en, Ayvalik Kirli hanim peyniri PGI Balikesir
Kursunlu and Kirazli Agrt Tulum peyniri PDO Agrn
. Villages - Bayramig peyniri PDO Canakkale
Edirne Beyaz 23.10.200 PGI Tiirkiye Edirne Chamber of Commerce Py ——
Cheese 7 and Industry Bergama Tulum peyniri PGI Izmir
Erzurum Civil 01.03.202 PGI Erzurum Erzurum Commodity Ermenek peyniri PDO Karaman
Cheese 0 Exchange Eskipazar Sirdanli peynir PGI Karabiik
Er_zylncl:r;leleisﬁeﬂﬁ 010(3).201 PGI Erzurum ErzurL;EmCE;);m:odity Gorgonzola PDO Yurt dist
ivil X = T ] -
Diyarbakir Orgii 15.02.201 PGI Diyarbakir Diyarbakir Governor's Office GOmeg kirli hanim P?ynm PGI Balikesir
Cheese 0 Hanak tel peyniri PDO Ardahan
Kars Kasar1 14.02.201 PDO Kars Ve Ardahan Kafkas University Kars Gravyer peyniri PGI Kars
4 Rectorate : ey
Malkara Eski Kasar | 06.12.201 | PDO | Tekirdag Province Malkara Malkara Chamber of Kazimkarabekir Bastirik peyniri PGL Karaman
Cheese 7 District Commerce and Industry Kepsiit Biikdere Kiiflii katik peyniri PGI Balikesir
Yozgat Ganak 18.12.201 PGI Yozgat Yozgat Belediye Municipality Kirklareli Eregli kasar peyniri PDO Kirklareli
Cheese 7 i Mengen peyniri PGI Bolu
Karaman Divle 08.12.201 PDO Karaman Province Ayranct Karaman Chamber of Mus k PGI M
Obrugu Tulum 7 District Commerce and Industry — u§ A_aserl — usg -
Cheese Sindirgiegridere Yiinlii Tulum peyniri PGI Balikesir
Van Otlu Cheese 31.12.201 | PDO Van - Hakkari Van Chamber of Commerce Talas Otlu Comlek peyniri PGI Kayseri
8 - _and Industry _ Cardak Deri peyniri PGI Cardak
Antep Sikma 04.06.201 PDO Gaziantep Gaziantep Commodity ispir Krun pe niri PDO Erzurum
Cheese 8 Exchange L u Y Zury
Antakya Siirkii 26.02201 | PGI Hatay Antakya Chamber of DAIRY PRODUCTS OTHER THAN CHEESES AND BUTTER
(Cokelegi) 8 Commerce and Industry Altinyayla Tomas Kaymagi PGI Sivas
/s\i?::gya Kafla 12‘02‘201 PGl Hatay Cﬁxﬁtﬁ;ﬁﬁz"}:;ﬁ:ﬁy Ayranci Yaniks1 Yogurdu PGI Karaman
Manyas Kelle 16.12.202 PGI Balikesir Province Manyas, | Manyas District Governorate Balikesir Manda Kaymagi PGIL Balikesir
Cheese 0 Bandirma and Gonen Bagyayla Karin Kaymagi PGI Karaman
Distriots Bagyayla Kuru Kesi PGI Karaman
PGI Bolu Province Goyniik, Bolu Chamber of Commerce Bevtiisseban T t Yosurd PGI S K
Bolu Kesi 22.09.202 Mengen and Mudurnu and Industry cytugsebap 1 eremas - ogurdu na -
0 Districts, Sakarya Province Kandira Manda Yogurdu PDO Kocaeli
Tarakl District and Bilecik Karapinar Koyun Yogurdu PGI Konya
Province Gélpazari District O 57
orkiarell Chamber of Malatya Deri Colfelegi( / Malatya Kuru PGI Malatya
Kirklareli Beyaz Commerce and Industry and Cokele ~ .
Cheese 23.12.202 | PDO Kirklareli Commodity Exchange Mancusun Manda Kaymag: PDO Kayseri
] 18 — = - - —— Sandikli Kese Yogurdu PGI Afyonkarahisar
g;:e;: Kiipeci e pal Gankirt Gankirt Municipality Savastepe Mihali¢ Kelle Peyniri PGI Balikesir
Antakya Carra 18.02.202 PDO Hatay Province Antakya, Antakya Chamber of Talas Zincidere Kuru Kaymagi PGI Kayseri
Cheese 1 Arsuz, Belen, Yayladag, Commerce and Industry Yogurt TSG
A“‘“"Z];,ai“,' ?Cyha“h Ozvatan Comlek Peyniri PGI Kayseri
istricts T = :
Giimiishane 17.03.202 PGI Giimiishane Giimiishane Chamber of Istanbul Manda Yogurdu PDO [stanbul
Deleme Cheese 1 Commerce and Industry BUTTER
Pinarbagt 14.04.202 | PDO Uzunyayla Plateau Kayscr? 1fma4rba$1 Ayranct Koyun Tereyagi ‘ PDO ‘ Karaman
gﬁ::s’:yla Cerkes 1 Municipality Balya Tereyagi PGI | Balikesir
Sakarya Abhaz | 0305202 | PGI Sakarya Sakarya Chamber of i ICE CREAM _
(Abaza) Cheese 1 Commerce and Industry Elaz1g Visne Dondurmasi PGI ‘ Elazig ili
\C/}alkﬁkebir Kiilek 25.0‘15,202 PGI Trabzon Vakfikebir Municipality Kaynak: www.ci.gov.tr
cese
Marag 17.04.202 PGI Kahramanmaras Kahramanmarag
Parmak/Sikma 1 Municipality
Cheese
Urfa Cheese 27.07.202 PGI Sanlrfa Sanlurfa Commodity
1 Exchange
Kargi Tulum 26.10.202 PDO Corum Province Kargi Kargi Municipality
Cheese 1 District
Antakya Kiinefelik | 22.12.202 PGI Hatay Antakya Chamber of
Cheese 1 Commerce and Industry
ivrindi Kelle 09.02.202 PGI Balikesir Province Ivrindi ivrindi Municipality
Cheese 2 District
Izmir Tulum 24.01.202 PGI Aydin, Balikesir, izmir and | Izmir Commodity Exchange
Cheese 2 Manisa
Yiiksekova Cirek 18.04.202 PGI Hakkari Province Yiiksekova Chamber of
Cheese 2 Yiiksekova District Commerce and Industry
Cayeli Koloti 24.08.202 PDO Rize Cayeli District Directorate of
Cheese 2 Agriculture and Forestry
Hellim Cheese 04.11.200 PDO Cyprus Island Cyprus Turkish Chamber of
9 Industry
Parmesan Cheese 20.11.201 PDO Italy's Provinces of Parma, Consorzio Del
7 Reggioemilia, Modena and Formaggio
Mantua, and the banks of Parmigiano-Reggiano
the Po and Reno Rivers
Grana Padano 28.03.201 PDO Some Areas on the Banks Consorzioper La Tutela
Cheese 8 of the Po and Reno Rivers Del Formaggio Grana
in Italy Padano
ICE CREAMS
Gorele Ice cream | 21.06.2019 | PGI Giresun province, Gorele Gorele Municipality
district
) Kahramanmaras Chamber of
Maras Ice cream | 18.04.2018 PGI Kahramanmarag Commerce and Industry
BUTTER
Erzurum butter 23.10.2022 | PGI Erzurum Erzurum Commodity
Exchange
Tonya butter 18.08.2018 | PDO Trabzon province Tonya Tonya Municipality
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Determination of Consumer Knowledge
Level, Preferences and Attitudes Towards
Lentils Which is An Important Vegetable
Protein Source and Evaluation in Case of
Gastronomic Value
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Abstract

This study was performed with 330 consumers by using an online survey to examine
knowledge, attitudes, and behaviors and to determine the effect of sociodemographic factor
of consumers on lentil consumption. The importance of lentil in the history, its role in
religious terms, nutritional content, health benefits, and the use of lentils in the food industry
as an alternative product were summarized from literature research.

Chi-square test, t-test and one-way analysis of variance test (ANOVA) in the evalua-
tion of data; Scheffe test was used to determine the direction of the differences. The results
of factors such as knowledge level, consumption preferences, consumption habits,
consumption frequency, consumption reasons were obtained and evaluated.

39.2% of the participants consumed lentil once in 2 weeks, 33.4% once or twice a
week; 77.5% consume lentil as a soup. We see that lentil is consumed mostly as lentil soup,
a traditional form, at the first order. The awareness of consumers must be increased to
improve consumption of lentil with different alternative forms, such as a source of high
vegetable protein, dietary fiber and must be informed for consumption options together with
traditional recipes.
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v

— TUBITAK—

ULAKBIM

1.Istanbul Okan University, Faculty of Applied Sciences, Department of Gastronomy, Tuzla, Istanbul

*Corresponding Author: ilkygok@gmail.com; ilkay.gok @okan.edu.tr

389



Ulgen, Gok and Kulak

ISSN 2667-5803

Introduction

Since start of humanity, there have
been animal foods and plant foods as two
basic food sources in human life [1]. With
the transition of people to a settled life, it
has been seen that animal domestication and
plant production using seeds have become
widespread. It is known that these seeds are
mainly lentils, chickpeas, peas and broad
beans [2]. Pulses are considered to be
among the best nutritional sources due to
their nutritional value [3] [4].

Latin name is Lens Culinaris, are the
seeds of a legume that has been used for
centuries and has a great importance in
human nutrition [5]. Archaeological
remains reveal that lentils were consumed
9500-13000 years ago and are one of the
first domesticated crops [6]. The earliest
archaeological finds of lentils are found in
the Mesolithic and Paleolithic layers of the
Franchthi Cave in Greece; It was obtained
in the Mesolithic layer near Gobekli Tepe in
Sanlrfa, which is the current settlement
name in Mureybit. There is evidence that
Egyptians, Romans and Hebrews consumed
lentils [7]. In general, lentils were found
with the excavations made in many of the
regions in the Middle and Near East.
Among the civilizations, the Egyptians,
Greeks and Romans accepted lentils as a
valuable product and used it both in human
nutrition and animal nutrition [8]. When
book of Seyahatname of Evliya Celebi is
examined, it is seen that the lentil dish is a
very popular dish in the palace kitchens [9].

Lentils, which have such an ancient
history, are also encountered in religious
sources such as the Qur'an, the Torah and
the Bible. In the Qur'an, lentils are
mentioned in the 61st verse of Surat al-
Bagara. Rich people want to consume
vegetables such as lentils, onions, garlic,
cucumbers that poor people consume, and
the Prophet Moses tells those who make this
request that they should go to the city and
uses the phrase "Exchange the superior with
the inferior"; he says that the people in the
lower strata are punished with misery and
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helplessness [10]. According to the Catholic
faith, "Remembrance Day of the Dead " is
held on the 2nd or 3rd of November in
Europe. On this commemoration day, a
meal consisting of lentils, peas and beans is
prepared, and poor people are distributed
along with other food available at home
[11]. According to the Orthodox faith, it has
become a tradition to drink lentil soup,
which represents the sadness and tears of
Mary, on the day of the crucifixion of Jesus
on Easter, and this tradition is called "the
tears of the Virgin Mary". However, vinegar
is added to the soup to symbolize the
sufferings of Jesus [12]. According to the
sources in the Torah and the symbolic
stories that emerged, it seen that lentils are
the food of pain and mourning. When Adam
and Eve lost their children, when Cain
killed Abel, when Abraham's brother Haran
died, it is known that lentil food 1is
consumed. From this information, it is
clearly understood that lentils represent
death and are consumed as a mourning food
[13].

Looking at the lentil plant, it is seen
that the consumption of green and red lentil
species is much more common. The colors
found in lentils are due to zeaxanthin
carotenoids and lutein. The approximate
values of lentil components are as follows;
51.1% carbohydrates (48.8% starch, 1.8%
soluble sugar), 13.8% dietary fiber, 0.9%
soluble fiber, 0.9% insoluble fiber, 23%
protein, 1% fat [14] [15]. In addition to
being rich in protein and carbohydrates,
lentils are also rich in vitamin B and
minerals of Fe, Mn, Na, Ca, Cu, Zn, P [16].

Lentils, which are in the group of
foods that do not contain cholesterol, are
poor in terms of saturated fatty acids. It is
stated that it is good for brain and nervous
health, strengthens the immune system,
protects against immune system-related
diseases, increases breast milk in nursing
mothers, and increases intestinal digestion.
Since it is also a source of energy, it is
recommended to be consumed by people
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who work hard in their daily life or athletes
who do heavy sports. Thanks to its fibrous
structure, it contributes to preventing the
rise of blood sugar. For this reason, it is a
food that diabetic patients can easily
consume. It lowers hypertension because it
has potassium content. Lentils, which are
rich in protein, are good for anemia thanks
to their high folic acid content [17].

Nutrition facts for green and red
lentils are given in Table 1 and 2. The
striking situation in both tables is that lentils
are very rich in protein and fiber.

Table 1 125 ml Cooked Whole Green
Lentils Nutrition Facts [41]

Table 2 125 ml Cooked Split Red Lentil
Nutrition Facts [42]

Legumes, which have an important
place for human and animal consumption,
enrich the soil they are in by binding the free
nitrogen in the atmosphere to the soil [18].
Nitrogen in plants; It plays an important role
in root respiration, chlorophyll production,
flowering, fruit formation and maturation.
Being a heat, cold and drought resistant
plant makes lentil production easier. Since
it is a food obtained from the seeds of the
lentil plant, it is a product suitable for
consumption all year. It is a plant food
source for human, and a fattening source for
animals. Thus, the efficiency in production
increases and waste materials are reduced.
Maximum efficiency is obtained from the
product [19]. Important lentil producing
countries are respectively; Canada, India,
Australia, Turkey, USA. Canada meets the
lentil production with a rate of 33%
worldwide [20]. When it is considered on
Turkey, it is seen that there are fluctuations
in production.

Enriching foods is seen as a way to
reduce nutrient deficiencies. Especially the
food industry; It also aims to diversify
products in order to reduce the increasing
world population, reduce availability and
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cost [21]. These situations increase the need
for vegetable protein. In addition to being
rich in protein and fiber, lentils are a cheap
and healthy plant food source for consumers
due to their nutritional values [22]. In
addition to being a rich source of protein,
lentils can also be preferred because it is a
product that can be easily produced, stocked
and distributed. Having such a rich
nutritional content, lentils are seen as an
important protein source of the future.
While the studies to increase the use of
lentils have increased, alternative products
have started to be produced with lentil.

Thanks to the development of lentil
processing technologies in recent years, it
can be obtained by separating its protein and
starch. Different formulations have been
created with the protein and starch obtained,
and they have started to be used in baby
foods, snacks and bakery products. Also,
lentils; It is also used as a protein gelling
agent, emulsifier and stabilizer, and with
these properties, it creates an alternative to
animal foods [23].

Since lentils, which are a type of
legume, do not contain gluten, they are
suitable for consumption by consumers
with gluten intolerance. Thanks to the new
studies, the use of lentils as a delicious and
healthy food in alternative products has
started to increase, apart from the usual way
of consumption. Pastas and chips obtained
from lentils, which are accepted as health-
supporting products and which people
prefer to consume as a source of vegetable
protein and fiber in their daily diets, have
taken their places on the shelves.

The consumption preferences of
individuals are changing day by day and
these changes cause the development of
different nutrition trends. For example, with
the spread of vegan-vegetarian nutrition,
consumers need more vegetable protein.
For this reason, studies on vegetable
proteins have increased and different
recipes have been started to be created using
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protein-rich plants. In addition, people's
meat consumption tends to decrease with
political, philosophical, environmentalist
and animal-loving approaches. The search
for alternative food to animal proteins has
accelerated in recent years. Sales of
products containing vegetable protein have
increased due to sustainability and
environmental concerns [24] [25].

Benayad et al. (2021) showed that
the antioxidant, protein and fiber ratio of the
couscous, which they prepared by mixing
lentil flour with semolina, increased and the
carbohydrate and fat ratio decreased. In the
study of Benayad et al., an increase in the
nutritional values of couscous obtained with
the addition of lentil flour was observed.
The microbiological quality of couscous
added to lentil flour increased and the shelf
life of couscous was extended. In addition,
enriched couscous was highly appreciated
by those who tasted it [26]. In addition to
the production of couscous, it is aimed to
enrich the nutritional content of the
products obtained by using lentil flour in
pastas, breads and similar pastries.

Benmeziane et al. (2021), it was
explained that decreasing of sineresis value
of yogurt which is produced from milk
enriched with lentil flour and this yogurt
was liked by the consumer. Therefore, lentil
flour is a functional product that can be used
in yoghurt production to increase its
probiotic and prebiotic properties [27].

In this study, it was aimed to
determine the consumption size and
consumer knowledge level of lentils, which
added in food formulations in order to
increase their nutritional value. It is aimed
to be a source for studies by determining the
consumer knowledge level of lentils.
Studies to expand the usage areas of lentils
in the food industry should continue and
these studies should be supported and
consumer awareness should be increased.

Journal of Food Health and Technology Innovations
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Materials and Methods
Research Method and Sample

This study was carried out in 2021
to determine the lentil consumption
attitudes and knowledge levels of
consumers. Survey analysis technique was
used as a research method. While selecting
the research sample, non-probabilistic,
purposeful sampling type was chosen. The
criterion sampling method was applied
based on the selection of people with certain
qualifications [28] [29]. In line with this
information, the research population was
determined as the lentil market in Turkey,
and the sample was determined as lentil
consumers living in Turkey.

According to the determined
sample, the sufficient number of
participants for the survey was calculated
by Tabachnick and Fidell (2006)
considering that there should be 8 + 50
participants per statement. The formula
(15*8) + 50 was used for the 15 statements
in the survey [30]. In this way, the number
of participants was calculated as 170. The
survey reached 330 participants.

Data Collection Tool of the Research

In order to determine the survey
questions to be used in the research, a
literature review was made, researches on
similar subjects and measurement tools
were examined. The survey form was
prepared on the internet and presented to the
consumers. Care was taken to ensure that
the survey from was understandable and 32
questions were asked. The prepared survey
form consists of three parts. In the first part,
while descriptive information (age, gender,
marital status) was directed to the
consumers participating in the research; In
the second part, questions were asked in
order to measure the lentil consumption
attitudes and behaviors of the consumers,
and in the third part to measure the
knowledge level of the consumers about
lentils. In the first 17 questions, questions
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including the demographic characteristics
of the participants and their knowledge
about lentils were asked. The other 15
questions were prepared on a S-point Likert
type  scale  (1=Strongly  Disagree,
2=Disagree, 3=Undecided, = 4=Agree,
5=Strongly Agree).

Evaluation of Research Data

Chi-square test, t-test and one-way
analysis of variance test (ANOVA) in the
evaluation of data; The Scheffe test was
used to determine the direction of the
difference. IBM-SPSS  Statistics 22
program was used for statistical analysis of
the survey data. During the analysis of the
results, frequency and percentage frequency
tables of the responses were created, the
results were evaluated and interpreted. In
order to measure the reliability of the
prepared survey form, Cronbach's Alpha
analysis was applied and a value of 0.703
was obtained as a result of the analysis. To
test the differences and relationships,
p<0.05 was accepted as significant at the
95.0% confidence interval. Chi-square
analysis method is a common analysis
method used to measure the relationship
between two variables [31]. Equality of
ratios is tested using the chi-square analysis
method [32] [33]. The t-test, on the other
hand, is used to investigate whether there is
Descriptive Analysis of Nominal Data
Directed to Consumers

Turkey has hosted many different
cultures throughout history. Along with this
cultural diversity, the variety of food is also
quite high. For example, it is seen that
mucedder, which is very common in Kilis,
actually comes from Arabian lands and is a
part of Arab food culture. [35]. In the study,
the participants were asked how many
number of lentil varieties they know, how
many number of lentil dishes they know,
and their awareness of beluga lentils. The
The level of knowledge of the survey
participants about lentils is given in Table 5
in line with their marital status. The marital

Journal of Food Health and Technology Innovations
September Vol 5, No 10 (2022)

a significant difference between the two
sample groups in terms of means [34] [33].
ANOVA analysis (analysis of variance) is a
method used to compare two or more
groups, or to examine changes over time by
considering a single group [32] [33].

Findings and Discussion
Consumer ldentifiable Information

In line with the data obtained in the
study, the findings of the analyzes regarding
the demographic characteristics are given in
Table 3. A total of 330 people participated
in the survey. The majority of the
participants are between the ages of 18-24.
Participant percentages; 18-24 age 49.2%,
25-29 age 19.1%, 30-35 age 14%, 36 age
and over 17.6%. 59.9% of the survey
participants were female and 40.1% were
male. The number of female participants is
19.8% more than the number of male
participants. When we look at the answers
to the marital status of the participants;
When the marital status of the participants
1s examined; It is seen that 75.1% of them
are single and 24.9% of them are married.

Table 3 Descriptive characteristics of
survey participants (n=330)

answers obtained are given in Table 4,
taking into account the gender of the
participants. There were no significant
differences between the genders of the
survey participants in line with the answers
obtained. The p value of all three questions
was greater than 0.05.

Table 4 Data on the level of knowledge of
the survey participants about lentils
according to their gender

status of the participants; show a significant
difference in the number of lentil varieties
they know. The significance (p) value is
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0.022 and is less than 0.05. The number of
lentil dishes that the participants knew
showed a significant difference in line with
their marital status. Significance (p) value is
0.024 and is less than 0.05. In the case of
beluga lentil awareness, there was no

The relationship between the level
of knowledge of the survey participants
about lentils and their age groups is given in
Table 6. The number of lentil varieties
known by the participants and the
awareness of beluga lentils do not differ
significantly according to age groups.
However, the number of lentil dishes that
the participants knew differed significantly
between age groups. The significance value
is 0.002.

Table 6. Data on the level of knowledge
of the survey participants about lentils
according to age groups

Considering  the  consumption
frequency of lentils, the number of those
who consume once or twice a week is
33.4%, the number of those who consume
once in 2 weeks is 39.2%, and the number
of those who consume more than twice a
week is 5.2%. While 21.3% consume it
once a month, the number of those who do
not consume is 0.6%. When a general
evaluation is made, it is seen that lentil
consumption 1is quite common and
sufficient.

When the survey participants were
asked about the most consumed lentil
varieties, it was seen that red lentils were the
most consumed lentils with 62.2%. Green
lentils take the second place with 31.9%.
The lowest percentage belongs to beluga
lentils with 0.3%. Although the worldwide
awareness and consumption of Beluga
lentils is high, it is not preferred much in
Turkey. The consumer is not very familiar
with the product.
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significant difference between marital
status.

Table 5. Data on the level of knowledge
of the survey participants about lentils
according to their marital status

Within the scope of the survey,
consumers were asked which lentil
consumption preference is the most, and the
answer of 77.5% of the participants was
lentil soup. When the study of 'Soups in
Turkish Cuisine Culture' by Mine Arli and
Hiiseyin Giimiis is examined, it is seen that
there are 17 soups containing lentils [36].
The fact that lentils are used so much even
under the title of soup indicates the value of
lentils in Turkish cuisine culture. Lentil
soup is followed by lentil dish with 13.1%.
The total percentage of these two dishes is
90.6%, this result shows that only 9.4% of
the participants do not consume soup and
meal. Other data are as follows; meatball
4%, salad 2.7%, “Afyon biikmesi” 0.9%,
“Tokat Bat1” 0.3%, “Miiceddere” 1.2%,
“Bayburt galacos” 0.3%. None of the
participants preferred “Malhitali As”.

When the participants were asked
about their lentil consumption reasons, 5
answers were determined; cheap, delicious,
satisfying, healthy, easy to prepare.
Although lentils provided all these answers,
it was asked to determine the priority of
consumers. 41.6% of the participants stated
that they consumed it because it was
delicious. 38.6% of them consume it
because it is healthy. The fact that it is
satisfying, cheap and easy to prepare, has a
low percentage of being the first factor in
consumers' preference for lentils.

The survey participants were asked
about their lentil consumption frequency,
their preferred lentil varieties, their lentil
consumption preferences and their priorities
in lentil consumption. Lentil consumption
habits were evaluated according to the
gender of the participants. The responses
received are listed in Table 7. With the
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gender of the participants; There is no
significant ~ difference  between their
preferred lentil varieties, their lentil
consumption preferences and their priorities
in lentil consumption. There was a
significant difference between the lentil
consumption frequency and gender of the
The lentil consumption habits of the survey
participants according to their marital status
are given in Table 8, and the lentil
consumption habits by age groups are given
in Table 9. There was a significant
difference between the marital status of the
participants and their priorities in lentil
consumption. The significant difference
observed is 0.009. There was no significant
difference between the age groups of the

In Table 10, Table 11 and Table 12,
data on the level of knowledge of the
participants about the production regions of
red and green lentils and the world leader in
lentil production are given. According to
the data obtained, there was no significant
difference between the genders of the
participants. When the marital status and
answers of the participants were examined,
a significant difference was found only in
the answers given to the question of
production region of red lentil. The
significance value obtained was found to be
0.026.

When  the  green-red  lentil
production regions of the participants and
the country that is the world leader in lentil
production were asked, there were
significant differences between the age
groups of the participants in each question
in line with the answers received.
Significant difference values are indicated
in Table 12. In line with the answers given
by the participants, there was a significant
difference between age groups in the
question of the world leader in lentil
production. The significant difference (p)
value 1s 0.002.

Table 10. Data on the level of knowledge
of the survey participants about the
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participants. The significance value (p)
obtained is 0.032 and is less than 0.05.

Table 7. Data on lentil consumption habits
of the survey participants according to their
gender

participants and their lentil consumption
habits.

Table 8. Data on lentil consumption
habits of the survey participants according
to their marital status

Table 9. Data on lentil consumption habits
of the survey participants according to age
groups

production regions of red-green lentils and
the world leader in lentil production
according to their gender

Table 11. Data on the level of knowledge of
the survey participants about the production
regions of red-green lentils and the world
leader in lentil production according to their
marital status

Table 12. Data on the level of knowledge of
the survey participants about the production
regions of red-green lentils and the world
leader in lentil production according to to
age groups

Participants were asked the question
in which region of Turkey green and red
lentils are produced intensively. When it
comes to green lentils, 50.5% of the
participants answered the Central Anatolia
Region. The answers of the remaining
participants were almost equally distributed
in the other 6 regions. 49.5% of the
participants know the region where green
lentils are produced intensively [37]. In the
same direction, the question of the
production region of red lentils was asked to
the participants in order to measure
information. In this question, the
participants were generally divided into two
groups. 40.7% of the participants gave the
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answer of Central Anatolia, 40.4% of them
gave the answer of Southeastern Anatolia.
In this case, the participants who know that
red lentil production is intense in Southeast
Anatolia covers 40.4%. Considering the
demographic characteristics in the answers
given for the red lentil production region,
there was a significant difference between
marital status. Significance (p) value was
obtained as 0.026. Although Turkey seems
to be the leader of lentil production, Canada
has actually taken the lead [20]. With the
seeds it brought from Turkey in 1973, it has
become the world leader in lentil exports for
almost half a century. In the results of this
consumer attitude survey, the answers given
by the participants are as follows; 22.2%
Canada, 30.7% India, 8.5% USA, 32.2%
Turkey, 6.4% Australia.

Conclusion and Recommendations

As a result of this study carried out
on 330 consumers in order to determine the
knowledge, attitudes and behaviors of
consumers about lentils; There were
differences in some of the answers given by
the participants and similarities in some of
them. The majority of the participants were
aware that lentils are a functional product
and reflected this situation in their
consumption. When the participants were
asked about the reasons for lentil
consumption, 38.6% of the participants
emphasized that they consume Ientils
because it is healthy. The reason for
preference that comes before the health
option is stated by 41.6% of the participants
because it is delicious. Married and single
participants; There were significant
differences in the number of lentil varieties
they knew, their answers to the region
where red lentils were grown, and their
priorities in lentil consumption (p>0.05).
Considering the age groups of the
participants; There were significant
differences in the answers given to the
number of lentil dishes they know, the
region where red lentils are produced in
Turkey, the region where green lentils are

Journal of Food Health and Technology Innovations
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produced in Turkey, and the country that is
the world leader in Ientil production
(p>0.05). When the participants were
evaluated by gender, there was a significant
difference in the frequency of lentil
consumption (p>0.05).

Although the consumers stated that
lentil is a functional product, the frequency
of consumption was found to be infrequent
as a result of the study. Despite the low
consumption frequency and the fact that
there are dozens of lentil-based dishes in
Turkey, more than half of the participants
stated that they know 1-3 varieties of lentil
dishes. Necip Bugra Engin 's study titled
'Examination of Consumer Attitudes
towards Tarhana Consumption ' conducted
with 302 participants in 2019, 84.4% of the
participants stated that Tarhana is a
functional product [38]. At the same time,
84.8% of the participants in Engin's study
like the taste of lentils. Consumers'
approaches to lentils and Tarhana are
similar in terms of being functional.

89.9% of the participants of Engin's
study prefer to consume Tarhana as soup.
77.5% of the lentil consumer attitude survey
participants stated that they consume lentils
as soup (p>0.05). In terms of consumption,
both products are preferred by consumers in
the form of soup.

The participants were asked about
the frequency of consumption of lentils,
which is an important vegetable protein
source. The consumption frequency of
lentils, which is an easily accessible,
convenient, healthy and functional food,
differs between male and female
participants. In the graduate study of
'Development of a Food Consumption
Frequency Questionnaire for Vegan and
Vegetarian Individuals Living in Turkey' by
Tugee Nur Balci, who is student at
Hacettepe University, the participants were
asked about the frequency of consumption
of green and red lentils. 285 vegan and
vegetarian individuals participated in the
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study. 53.6% of the participants 2-4 times a
month, 33.3% of the participants 2-3 times
a week, 1.2% of the participants 4-6 times a
week, 2.4% of the participants once a day,
1,2% of the participants consume green
lentils 2-3 times a day or more. 50% of the
participants 2-4 times a month, 29.8% of the
participants 2-3 times a week, 4.6% of the
participants 4-6 times a week, 1.2% of the
participants once a day, 1.2% of the
participants consumes red lentils 2-3 times
or more a day [39]. When the two studies
are compared, the results obtained differ,
because Balct's study was conducted among
vegan or vegetarian individuals. Lentils
have an important place in vegan and
vegetarian diets due to being a functional
product. When the lentil consumer attitude
survey and Balci's study are compared, it is
seen that vegan and vegetarian individuals
include lentils more frequently in their daily
diets.

Consumers stated that the world
leader in lentil production is Turkey, not
Canada. When the lentil production in
Turkey is evaluated on a ton basis, it is
decreasing day by day, and imported lentils
are on the shelves in Turkey. Promoting the
production and consumption of lentils;
Studies should be made to make this
healthy, functional, satisfying, cheap and
delicious product easily accessible to
consumers. The sustainability of lentil
dishes, which have a very rich place in
Turkish food culture, should be ensured and
recorded and transferred.

Due to the rapidly increasing world
population, the food industry is also
developing rapidly. This emerging industry
aims to meet needs and create alternative
foods. While developing alternative foods,
care is taken to ensure that foods meet the
nutritional needs of people, are easily
accessible, cost-effective, satisfying and
certainly  functional. Consumers are
becoming more conscious about healthy
nutrition and the demand for healthy food is
increasing accordingly [40].

Journal of Food Health and Technology Innovations
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Lentil is a food that can be developed with
its rich nutritional content, easy storage,
cheapness and accessibility. The fact that it
is a vegetable source that offers an
alternative to animal foods in terms of its
high protein content makes lentils even
more valuable. While the consumption of
animal foods has decreased in recent years,
the consumption of vegetable proteins has
increased [24] [25]. Lentil, which is such a
functional food, can be considered as an
important vegetable protein source of the
future.

Today, product development studies
are carried out using lentils. The purpose of
using lentils while creating food products;
enriching the foods, developing alternative
products based on lentils besides the
classical recipes, supporting  the
consumption of the consumers. At the
beginning of the developed products are
pasta, couscous, bread and chips produced
based on lentil flour. With the increase in
product development and research and
development studies, diversification is
expected in these products.

In line with the studies to be carried
out, healthy foods and snacks to be obtained
from lentils can prevent consumers from
consuming unhealthy snacks, and thus
reduce the obesity rates, which have
become a major risk today. Use of lentils
and lentil-based products; Use of lentils and
lentil-based products; will increase with
further work. For this reason, studies on
lentils, which may be an important
vegetable protein source of the future,
should be expanded and supported. In the
same direction, people should be
encouraged to consume lentils and their
awareness should be raised.
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TABLES

Table 1 125 ml Cooked Whole Green Lentils Nutrition Facts [41]

% Daily Value*

Total Fat0.5 g 1%
Saturated fat 0 g 0%
Trans fat0 g 0%
Cholesterol 0 mg 6%
Sodium 5 mg 0%
Total Carbohydrates 23 g 8%
Dietary Fiber 9 g 32%
Total Sugar0 g 0%
Added Sugar 0 g 0%
Protein 12 g
Vitamin D 0 mcg 0%
Calcium 25 mg 2%
Iron 2 mg 10%
Potassium 252 mg 6%
Folate 39 mcg DFE 10%

* Percent Daily Value indicates how much a nutrient in a serving of food contributes to the daily diet, using
2,000 calories per day for general nutritional advice.

Table 2 125 ml Cooked Split Red Lentil Nutrition Facts [42]

% Daily Value*

Total Fat0.5 g 1%
Saturated fat0 g 0%
Trans fat0 g 0%
Cholesterol 0 mg 6%
Sodium 5 mg 0%
Total Carbohydrates 25 g 9%
Dietary Fiber4 g 14%
Total Sugar 0 g 0%
Protein 12 g

Vitamin D 0 mcg 0%
Calcium 12 mg 0%
Iron 3 mg 15%
Potassium 273mg 6%
Folate 55 mcg DFE 15%

* Percent Daily Value indicates how much a nutrient in a serving of food contributes to the daily diet, using
2,000 calories per day for general nutritional advice.
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Table 3 Descriptive characteristics of survey participants (n=330)

Frequency Percent (%)
Female 198 59.9
Gender Distribution of Participants | )\ ale 132 40.1
Total 330 100
18-24 163 49.2
25-29 63 19.1
Age Distribution of Participants 30-35 46 14.0
36 and over 58 17.6
Total 330 100
Married 82 24.9
Marital Status of Participants Single 248 75.1
Total 330 100

Table 4 Data on the level of knowledge of the survey participants about lentils according to

their gender

Female Male Total p
value
n % n % n % %2
value
0 1 03 5 15 6 18
1 2 0.6 4 12 6 18
2 8 | 246 64 204 146 45
3 81 | 243 4 131 123 374 |p: 0282
Number of 4 2 | 64 10 3 32 94 |42
Known Lentil More than 4 2| 32 5 14 17 46 |4290
Varieties
Total 200 | 606 130 394 330  100.0
0 2 0.6 0 0 2 0.6
1-3 101 | 305 70 212 171 517
4-6 73 | 223 54 166| 127 389 | p: 0.434
Known Number [ 7.9 16 4.6 3 0.9 19 55 |0
of Lentil Dishes X
More than 9 8 2.4 3 0.9 11 3.3 {1,000
Total 200 | 60.6 130 394 330  100.0
1 did not hear 158 | 487 101 315|260 80.2
N ié‘rf:‘;dm; don't |y | 62 12 69| 23 13.1 )12'2:0'657
eluga Lenti ; -
Awacenoss Iveheard, I'm |5, 1 4y 16 23 47 67 |16
consuming
Total 200 | 606 130 | 394| 330]  100.0

Journal of Food Health and Technology Innovations
September Vol 5, No 10 (2022)

402



Ulgen, Gok and Kulak ISSN 2667-5803

Table 5. Data on the level of knowledge of the survey participants about lentils according to
their marital status

Married Single Total p
value
n % n % n % 2
value
0 0 0 6 1.8 6 1.8
1 0 0 6 1.8 6 1.8
Number of 2 27 83 119 36.7 146 45
Known 3 41| 124 82 25 123 374 | p: 0.022
Lentil 4 X 22 6.5 32 94 |, -
Varieties X2 :
More than 4 3 0.7 13 3.9 18 46 |5 577
Total 81| 245 248 75.5 330 100.0 |~
0 2 0.6 0 0 2 0.6
K 13 33 9.9 138 41.8 171 51.7
N“;V;‘e‘rof 4-6 36 11 91 27.9 127 38.9 |p: 0.024
L:nﬁl 7-9 7 2 12 35 19 5.5 |y2:
Dishes More than 9 3 0.9 8 24 11 33 10438
Total 81| 245 249 75.5 330 100.0
I did not hear 65 20 195 60.2 260 80.2
igﬁ:ﬁfr’lgd‘mt 7 3.9 16 9.2 23 13.1 |p:0.549
Beluga ; - x2:
Lentil Iveheard, I'm | o 1, 38 55 47 67 10.852
consuming
Awareness
Total 81| 245 249 75.5 330 100.0
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Table 6. Data on the level of knowledge of the survey participants about lentils according to

age groups
Age 36
and p value
18-24 Ages 25-29 Ages 30-55 Ages Total
8 8 8 Above x2 value
n % n % n % n|% n %
0 4 1,2 1 0.3 1 03 (0 |0 6 1.8
1 3 0.9 2 0.6 0 |1 Jo3 e 1.8
2 85 26.1 26 801 2 6.4 |14 [431 [146 [45
Number of 3 50 15.2 28 8.5 8 54 |27 |82 [123 [374 |p:0.131
P 4 11 3.2 8 2.35 1.1 |9 (264 [32 [94 |y2:5.111
nown More than 4 7 1.89 4 1.08] 1 0275 135 |17 |46
Lentil
Varieties Total 160 48.48 69 209| 45 13.5[56 [16.8 330 |100.0
0 0 0 0 0 2 06 0 [o |2 0.6
13 94 28.4 28 8.4 25 75524 [725 [171 [517
4-6 57 17.4 34 104 12 3.6 |24 |73 [127 [389
g"o";)" 79 4 115 6 168 5 14 |4 [L12 [19 |55 0,002
umber of More than 9 5 1.5 1 0.3 4 12 [4 [12 |11 [33 |PVY
Lentil ¥2: 2,800
Dishes Total 160 48.4 69 20.7| 45 13.5|56 |16.8 [330 [100.0
I did not hear 129 39.7 50 15 39 11.7 (42 [12.6 [260 [80.2
Beluga L heard, Tdont ) 34 9o | so4| 3 168 |5 |28 [23 [131 |p:0.153
> , : v2: 1.005
Lentil I've heard, I'm | = 35 0] 14| 3 0429 |128 |47 |67
Awareness consuming
Total 160 45.4 69 20.7] 45 13.5]56 [16.8 [330 [100.0
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Table 7. Data on lentil consumption habits of the survey participants according to their gender

Female Male Total p value
n % n % n % ¥2 value
Never 0 0 2 0.6 2 0.6
Daily 1 0.3 0 0 1 0.3
Once or 73 22.1 37 11.1 110 334
Lentil Consumption twice a p: 0.032
Frequency week 22,412
More than 14 3.22 8 2,4 22 5.2
twice a
week
Once in 2 84 14.8 43 12.9 127 39.2
Weeks
Once a 28 0.94 40 1.35 68 2.3
Month
Total 200 60.6 130 39.39 330 100.0
Green 62 18.83 43 13.06 105 31.9
Lentil
More Preferred Lentil Red Lentil 129 39 80 24.19 209 63.2 p: 0.733
Varieties Yellow 8 2.45 7 2.14 15 4.6 x2:0.899
Lentil
Beluga 1 0.3 0 0 1 0.3
Lentil
Total 200 60.6 130 39.39 330 100.0
Soup 153 46.5 102 31 255 77.5
Meatball 6 1.84 7 2.15 13 4
Green 30 8.93 14 4,168 44 13.1
Lentil Dish p: 0.957
Lentil Consumption Salad 6 2.02 0.675 27 x2: 0.099
Preference of Participants Malhitali As |0 0 0 0 0 0
Afton 1 0.3 2 0.3 3 0.9
Biikme
Tokat Bati 1 0.3 0 0 1 0.3
Bayburt 0 0 1 0.3 1 0.3
Galacos
Miiceddere 3 0.72 2 0.48 5 1,2
Total 200 60.6 130 39.39 330 100.0
Being 6 1.83 11 3.36 17 5.2
Cheap
Priority of Participants in Being 83 25.20 54 16.39 137 41.6 p: 0.345
Lentil Consumption Delicious x2: 1.947
Being 17 4.99 14 4.10 31 9.1
Hearty
Being 80 24.3 47 14.2 127 38.6
Satiate
Easy 14 4.27 4 1.22 18 55
Preparation
Total 200 60.6 130 39.39 330 100.0
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Table 8. Data on lentil consumption habits of the survey participants according to their
marital status

September Vol 5, No 10 (2022)

Married Single Total p value
n % n % n % ¥2 value

Never 0 0 2 0.6 2 0.6

Daily 1 0.3 0 0 1 0.3

Once or 30 9.1 80 24.29 110 33.4
Lentil twice a week p: 0.319
Consumption More than 4 0.94 18 425 22 5.2 X2+ 0.850
Frequency twice a week

Once in 2 33 10.1 94 29.1 127 39.2

Weeks

Once a 13 0.43 55 1.86 68 2.3

Month

Total 81 24.54 249 75.45 330 100.0

Green Lentil 19 5.78 86 26.12 105 31.9

Red Lentil 59 17.85 150 45.35 209 63.2
More Preferred Yellow 3 0.92 12 23.68 15 4.6 p: 0.225
Lentil Varieties Lentil x2: 1.683

Beluga 0 0 1 0.3 1 0.3

Lentil

Total 81 24.54 249 75.45 330 100.0

Soup 63 19.2 192 58.3 255 77.5

Meatball 2 0.615 11 3.38 13 4

Green Lentil 12 3,58 32 9.52 44 13.1

Dish p: 0.232
Lentil Salad 1 0.33 2.36 2.7 x2: 0.048
priorome o | s g L6 0 L L

. . ton . . .

Participants Biikme

Tokat Bati 1 0.3 0 0 1 0.3

Bayburt 0 0 1 0.3 1 0.3

Galacos

Miiceddere 0 0 5 1,2 5 1,2

Total 81 24.54 249 75.45 330 100.0

Being Cheap | 2 0.61 15 4,588 17 5.2
Priority of Being 27 8.2 110 334 137 41.6 p: 0.009
Participants in Delicious x2:9.211
Lentil Being Hearty | 3 0.89 28 8.21 31 9.1
Consumption Being Satiate | 43 13.1 84 25.5 127 38.6

Easy 6 1.83 12 3.66 18 5.5

Preparation

Total 81 24.54 249 75.45 330 100.0
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Table 9. Data on lentil consumption habits of the survey participants according to age groups

Age 36
18-24 Ages | 25-29 Ages 30-55 Ages and Total p value
Above x2 value
n % n % n % n|% n %
Never 1 0.3 1 0.3 0 0 0 |0 2 0.6
Daily 0 0 0.3 0 0 |0 1 0.3
Once or 57 17.3 18 5.46 10 3.03 |25 [7.59 110 334
Lentil twice a p: 0.196
Consumption week x2: 2,467
Frequency More than 12 2.83 6 1.41 1 023 |3 (0.7 22 52
twice a
week
Once in 2 53 16.35 30 9.25 22 6.79 |22 [6.79 127 39.2
Weeks
Once a 37 1.25 13 0.43 12 040 |6 (0.2 68 2.3
Month
Total 160 48.48 69 20.9 45 13.63 |56 [16.96 |330 100.
0
Green 53 16.1 25 7.59 10 3.03 |17 |5.16 105 31.9
Lentil
More Preferred Red Lentil 100 30.23 39 11.7 33 9.97 |37 [63.2 209 63.2 p: 0.259
Lentil Varieties Yellow 7 2.14 5 1.53 1 0.3 2 10.61 15 4.6 x2:0.720
Lentil
Beluga 0 0 0 0 1 10.3 |0 (O 1 0.3
Lentil
Total 160 48.48 69 20.9 45 13.63 |56 [16.96 |330 100.
0
Soup 126 38.29 53 16.1 37 1.24 139 [11.8 255 77.5
Meatball 8 2.46 3 0.92 0 0 2 10.615 |13 4
Green 17 5.06 9 2.67 7 2.08 |11 [3.27 44 13.1
Lentil Dish
Lentil Salad 2 0.67 3 1.01 1 033 |0 |06 8 2.7 p: 0.313
Consumption Malhital1 As| 0 0 0 0 0 0 2 o 0 0 x2: 0.591
Preference of
Participants Afton 1 0.3 0 0 0 0 0 0.6 3 0.9
Biikme
Tokat Bati 0 0 1 0.3 0 0 2 |0 1 0.3
Bayburt 1 0.3 0 0 0 0 0 |0 1 0.3
Galacos
Miiceddere 5 1,2 0 0 0 0 0 |0 5 1,2
Total 160 46.46 69 20.9 45 13.63 |56 [16.96 |330 100.
0
Being 8 2.44 1 0.3 4 122 |4 |[1.22 17 52
Cheap
Priority of Being 69 20.95 33 10.0 16 485 |19 |5.76 137 41.6
Participants in Delicious 2 p: 0.208
Lentil Being 19 5.57 6 1.76 5 146 |1 [0.29 31 9.1 x2: 0.515
Consumption Hearty
Being 53 15.55 26 7.63 19 577 |29 |8.81 127 38.6
Satiate
Easy 11 3.36 3 0.91 1 0.3 3 1091 18 5.5
Preparation
Total 160 46.46 69 20.9 45 13.63 |56 [16.96 |330 100.
0
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Table 10. Data on the level of knowledge of the survey participants about the production
regions of red-green lentils and the world leader in lentil production according to their gender

Female Male Total p value
n % n % n % x2 value
Marmara Region | 8 2.6 8 2.6 16 52
Black Sea Region| 0 0 5 1.5 5 1.5
Aegean Region 5 1.38 8 2.21 13 3.6 p: 0.052
Red Central Anatolia 82 25.1 51 15.6 133 40.7 T
Lentil Region x2 : 1.351
Eastern Anatolia 16 5.42 2 0.67 18 6.1
Region
Southeast 86 25.36 51 15.9 137 40.4
Anatolia Region
Mediterranean 3 0.9 5 1.5 8 2,4
Region
Total 200 60.6 130 39.39 330 100.0
Marmara Region 10 3.44 13 4.46 23 7.9
Black Sea Region | 8 2.19 11 3.01 19 52
Green Aegean Region 9 2.74 10 3.05 19 5.8
Lentil Central Anatolia 107 32.35 60 18.14 167 50.5
Region p: 0.221
Eastern Anatolia | 24 7.66 18 5.74 42 13.4 x2:2.826
Region
Southeast 36 10.26 11 3.13 47 13.4
Anatolia Region
Mediterranean 6 1.85 7 2.15 13 4
Region
Total 200 60.6 130 39.39 330 100.0
Canada 48 14.4 26 7.8 74 22.2
India 60 18.05 42 12.64 102 30.7
World
Leader USA 11 3.46 16 5.03 27 8.5 p: 0.382
Turkey 69 1.82 37 11.2 106 322 ¥2: 0.507
Australia 12 3.65 9 2.74 21 6.4
Total 200 60.6 130 39.39 330 100.0
Journal of Food Health and Technology Innovations
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Table 11. Data on the level of knowledge of the survey participants about the production
regions of red-green lentils and the world leader in lentil production according to their marital

status
Married Single Total p value
n % n % n % x2 value

Marmara Region | 5 1.63 11 3,57 16 5.2
Black Sea 0 0 5 1.5 5 1.5
Region

Red Lentil Aegean Region 3 0.84 10 2.76 13 3.6 p: 0.026
Central Anatolia | 24 7.35 109 33.35 133 40.7 x2:1.883
Region
Eastern Anatolia 9 3.05 9 3.05 18 6.1
Region
Southeast 36 10.62 101 29.78 137 40.4
Anatolia Region
Mediterranean 4 1,2 4 1,2 8 2,4
Region
Total 81 24.54 249 75.45 330 100.0
Marmara Region 5 1.71 18 6.18 23 7.9
Black Sea 1 0.28 18 4.92 19 5.2

Green Lentil Region
Aegean Region 2 0.63 17 5.27 19 5.9 p: 0.175
Central Anatolia 45 13.6 122 36.89 167 50.5 x2:3.038
Region
Eastern Anatolia 9 2.88 33 10.52 42 13.4
Region
Southeast 16 4.6 31 8.8 47 13.4
Anatolia Region
Mediterranean 3 0.92 10 3.07 13 4
Region
Total 81 24.54 249 75.45 330 100.0
Canada 24 7.2 50 15 74 22.2

Forld India 25 7.53 77 23.17 102 30.7 . 0,101

L;’der USA 8 251 19 5.98 27 8.5 b 5 166
Turkey 23 6.99 83 25.21 106 32.2 K -
Australia 1 0.30 20 6.09 21 6.4
Total 81 24.54 249 75.45 330 100.0
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Table 12. Data on the level of knowledge of the survey participants about the production
regions of red-green lentils and the world leader in lentil production according to to age groups

Age 36
18-24 Ages 25-29 Ages 30-55 Ages and Total p value
Above x2 value
n % n % n % nl % | n %
Marmara Region 8 2.6 2 0.65 4 1.3 |2 ]0.65 16 5.2
Black Sea Region | 3 0.9 1 10.3 0 0 1 103 5 1.5
Aegean Region 8 2.21 3 0.83 0 0 2 10.55 13 3.6
Red Central Anatolia 73 22.33 35 10.71 10 3.06 |15 [4.59 133 | 40.7
Lentil Region p: 0.027
Eastern Anatolia | 6 2.03 2 0.67 6 20314 [135 [18 6.1 x2: 2,413
Region
Southeast 58 17.1 26 7.66 22 6.48 |31 |9.1 137 |40.4
Anatolia Region
Mediterranean 4 1.25 0 0 3 09 |1 0.3 8 2,5
Region
Total 160 48.48 69 20.9 45 13.6 |56 |16.96 |[330 |100.0
Marmara Region 10 3.43 7 2,4 2 0.68 14 |1.37 23 7.9
Black Sea Region| 13 3,55 3 0.82 3 0.8210 |0 19 5.2
Green Aegean Region 14 4.2 5 1.52 0 0 0 10 19 5.8
Lentil Central Anatolia 76 22.98 37 11.18 25 7.55129 |8.76 167 |50.5 p: 0.040
Region ¥2: 1.858
Eastern Anatolia 20 6.38 8 2.55 7 2237 223 42 13.4
Region
Southeast 18 5.13 7 1.99 6 1.71 |16 |4.56 |47 13.4
Anatolia Region
Mediterranean 9 2.7 2 0.61 2 06110 |0 13 4
Region
Total 160 48.48 69 20.9 45 13.6 |56 |16.96 |[330 |100.0
Canada 21 6.3 19 5.7 11 33 |23 |69 74 222
India 49 14.74 19 5.71 19 57115 [4.51 102 |30.7 )
ZZZZF USA 1 44 5 157 | 4 1254 125 |27 |85 ;2-%053
Turkey 59 90.46 23 6.98 10 3.03 |14 |4.25 106 |32.2 o
Australia 17 5.1 3 0.91 1 03010 |0 21 6.4
Total 160 48.48 69 20.9 45 13.6 |56 |16.96 [330 |100.0
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Review Article

Consumer Awareness,
Attitudes and Preferences of
Functional Bevarage Hardaliye

Furkan Burak Unall, ilkay Gok?*, Eda Kiilak>

Abstract

Traditional foods are important for the future functional food industry, and they
might inspire the development of new products. Hardaliye is a functional beverage
obtained from the lactic acid fermentation of dark colored aromatic grapes. The aim of
this research is to investigate the perceptions, attitudes, and behaviors of Hardaliye
between 300 participants who lived in Istanbul. The names of the developed surveys
have been stated as the “Awareness of the Hardaliye”, “the Obstacles to the Consump-
tion of the Hardaliye”, and “the Reasons for the Preference of the Hardaliye”. According
to the research results, the awareness level of Hardaliye is low. The age group with the
highest recognition of the Hardaliye is 50 and above. The awareness of Hardaliye is
higher among participants who consume any functional beverage. In addition, the partic-
ipants who know that the raw material of Hardaliye is grape, has a high recognition of
Hardaliye. It has been revealed that those who have not heard of Hardaliye before, those
who do not consume any functional drinks, and those who do not know the raw material
of Hardaliye have more obstacles for Hardaliye consumption. It was determined that the
participants who heard Hardaliye before, knew the raw material of Hardaliye and con-
sumed any functional drink had higher levels of reasons to prefer Hardaliye.
Although there were many research about the functional properties, health benefits, con-
sumers don’t familiar about the this traditional functional beverage.

Keywords: Recognition, Hardaliye, Kirklareli, Reasons for preference, Local beverage
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Introduction

The most important factors affecting
consumer preferences are related with the
geographical, historical, and economic
structure or culture of a country. Culture is
the most important determining factor in
food and beverage selection. There are
significant differences between countries
and cultures in the food and beverage
preferences of consumers [1].

Hardaliye is generally produced
around Kirklareli in the Thrace Region [2].
It is non-alcoholic grape-based fermented
beverage and consumed since ancient times
[3]. Mainly red grape juice and pomace was
mixed with whole/ground or heat-treated
mustard seeds (0,3-0,4%), sour cherry
leaves and benzoic acid (0,1%) and
fermented at room temperature nearly 10
days. Hardaliye which is the product of
lactic acid fermentation of dark colored
aromatic grapes production techniques
differ by the people of the region. The main
production steps of Hardaliye are listed as
crushing the washed grapes, fermentation of
crushed grapes, cherry leaves and mustard
seeds, and filtering the mixture [4].
Hardaliye is characterized as a mild throat-
burning beverage with a bitter taste. In
2017, Kurklareli Hardaliye was registered
with the sign of origin.There are differences
in the stages of traditional and industrial
Hardaliye production. In the traditional
method, mustard grains are lightly crushed
together with the grapes. Next, mustard
seeds, a layer of black grape puree and a
layer of cherry leaves are filled into barrels.
In the final stage, the mixture in these filled
barrels is fermented for 10-15 days. In the
industrial method, the grapes are first
washed and mashed in barrels. In the next
step, crushed mustard seeds and 0.1%
benzoic acid are added into the barrel and
the mixture in the barrels is left to ferment
for 10 days at room temperature (18-24°C).
In this method, the fermentation time varies
depending on the ambient temperature. The
mixture, whose fermentation is completed
at the last stage, is filtered, bottled and
cooled [1].

Journal of Food Health and Technology Innovations
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Chemical and microbiological

properties are studied detailly in literature
and results showed that Hardaliye have
many health benefits such as beneficial for
anemia, cardiac diseases and cancer and
categorized as functional beverage [1, 4, 15-
17] especially colon cancer [1]. Hardaliye
contains more potassium, magnesium, zinc
and selenium minerals and antioxidants,
more phenolics, quercetin, gallic acid, and
trans-resveratrol than grape juice. An anti-
cancer effect of hardaliye is related with
repressing FoxM1 expression [1].
The aim of this study is to determine the
awareness and consumption level of
Hardaliye. For this purpose, first of all, all
the details about Hardaliye were included,
and asked to 300 consudrs and then the
results obtained within the framework of the
analysis of the data collected by the survey
method were interpreted.

Materials and Methods

The population of the research

consists of individuals over the age of 18
living in Istanbul. The sample of the
research consists of 300 participants
residing in Istanbul, selected by simple
random method from the population. Data
were collected from the participants
through an online survey.
This research aimed to determine effect of
socio demographic properties like age,
education level, profession, monthly
income on consumer buying behavior,
nutrition knowledge level on consumption
of Hardaliye.

Since the Hardaliye consumption
preferences didn’t study before, hypothesis
was obtained because of the literature
reviews.
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The hypotheses of the research are given
below:

H1: Awareness of Hardaliye differ
according to consumer age

H2: Awareness of Hardaliye differ
according to consumer gender

H3: Awareness of Hardaliye differ
according to previous knowledge level of
Hardaliye

H4: Awareness of Hardaliye as a functional
beverage differ from other bevarages

H5: Awareness of Hardaliye differ based on
knowledge about the main ingredient

H6: Obstacles for consumption of
Hardaliye differ according to their age

H7: Obstacles for consumption of
Hardaliye differ according to their gender
H8: Obstacles for consumption of
Hardaliye differ according to previous
knowledge level of Hardaliye

H9: Obstacles for consumption of
Hardaliye as a functional beverage differ
from other bevarages

H10: Obstacles for consumption of
Hardaliye differ based on knowledge about
the main ingredient

HI11: Consumers preferences of Hardaliye
changes according to their age

H12: Consumers preferences of Hardaliye
changed depending on gender

H13 Consumers preferences of Hardaliye
changes according to their previous
information level about it

H14: Consumers preferences of Hardaliye
changes because of its functional properties
H15: Consumers preferences of Hardaliye
changes according to their knowledge about
the main ingredient

The data was collected through 300
questionnaires nad  processed using
statistical ~ software IBM SPSS 25.0
program and analyzed by descriptive
statistics such as frequency, percentage,
mean and standard deviation, and
inference statistics to test the hypotheses.
In the analyzes, the socio-demographic
information of the participants was

Journal of Food Health and Technology Innovations
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examined with descriptive statistics. In the
research, firstly, internal consistency
analysis was conducted for Hardaliye
Awareness Survey, Hardaliye Consumption
Obstacles Survey and Hardaliye Reasons
for Preference Survey. If there was any
inconvenience between the data, the
consistency of the answers given by the
participants to the scale statements were
discussed. Then, the personal information
of the participants and their answers to the
survey statements were evaluated. In
addition, the assumption of normal
distribution of the scales was evaluated by
looking at the skewness and kurtosis
coefficients, and parametric test methods
were preferred. While the "independent
sample t test" was used in the comparisons
of the variables satisfying the assumption of
normal distribution in 2 groups, "one-way
analysis of variance (One-way ANOVA)"
was used in the comparisons of groups of
three or more. Statistical significance was
evaluated at the p<0.05 level in all the
results obtained.

Results and Discussion

Explanatory Factor Analysis

Yaglioglu [5], it is stated that “the
smallest sample number for factor analysis
should be 50”. The sample group of 300
people was considered to be sufficient for
the research.
“Exploratory factor analysis may not be
suitable for all data structures. The
suitability of the data for factor analysis can
be examined with the Kaiser-Meyer-Olkin
(KMO) coefficient and the Barlett
Sphericity test, and it shows that a value
below 0.5 is unacceptable. In addition, the
significance value of the Barlett Sphericity
test should be less than 0.05” [6]. However,
the scale expressions must satisfy the
univariate normality assumption, and the
univariate normality assumption was
evaluated by looking at the skewness and
kurtosis coefficients. “The skewness and
kurtosis values of the scale expressions are
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between +1.50 and -1.50 indicates that the
variables comply with the univariate
normality assumption” [7]. In the study
conducted by George and Mallery [8], it
was stated that the limit values of the
skewness and kurtosis coefficients were
wider and were accepted between +2.00 and
-2.00. As a result, it was determined that all
of the scale expressions were within the
specified ranges, there were no extreme
values, and they provided the assumption of
univariate normality.

According to the  principal
components analysis applied to the data
obtained as a result of the answers given to
the questions in the “Hardaliye Awareness
Survey”, it was understood that the sample
size was sufficient (KMO = 0.750) and the
Barlett Sphericity test was also significant
(X 2=635.256; p < 0.001) [6]. In line with
these results, the results of the “EFA”
applied to the Hardaliye Awareness Survey
are given in Table 1.

Table 1 EFA Results for Hardaliye Awareness
Survey

In the EFA analysis applied to the
data of the questions in the Hardaliye
Awareness Survey, factors with an
eigenvalue above 1.00, items with a
common variance load above 0.50 and
items with factor loads above 0.45 were
included in the analysis. In addition, the
difference between the load values of an
item under two factors is expected to be
greater than 0.10 [5]. 30 items consisted of
one dimension and explained 63,128% of
the total variance (Table 1).

In the EFA analysis applied to the
data of the questions in the Hardaliye
Consumption Obstacles Survey, factors
with an eigenvalue above 1.00, items with a
common variance load above 0.50 and
items with factor loads above 0.45 were
included in the analysis. In addition, the
difference between the load values of an
item under two factors is expected to be

Journal of Food Health and Technology Innovations
September Vol 5, No 10 (2022)

greater than 0.10 [5]. 12 items consisted of
one dimension and explained 54,726% of
the total variance (Table 2).

Table 2 EFA Results for Hardaliye
Consumption Obstacles Survey

In the EFA analysis applied to the
data of the questions in Hardaliye, Reasons
for Preference Survey, factors with an
eigenvalue above 1.00, items with a
common variance load above 0.50, and
items with factor loads above 0.45 and
items with factor loads above 0.45 were
included in the analysis. has been done. In
addition, the difference between the load
values of an item under two factors is
expected to be greater than 0.10 [5].15 items
consisted of one dimension and explained
90.06% of the total variance (Table 3).

Table 3EFA Results for Hardaliye Reasons
for Preference Survey

Internal Consistency Analysis

“When look at the Cronbach's Alpha values

of the Awareness of Hardaliye, the
Obstacles of Hardaliye Consumption and
the Reasons for Preference of Hardaliye;
these values were determined respectively
as 0.970, 0.896 and 0.992. These values are;
reveals that the surveys are highly reliable
and it has been concluded that it is suitable
for use in the analysis (Table 4).

Table 4Reliability Analysis Findings of the
Surveys

Personal Information of Participants

According to the frequency analysis results
in Table 5, when the distribution of the
participants based on their age is examined;
it is seen that 40.0% of the participants
included in the research are between the
ages of 18-25, 11.7% are between the ages
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0f26-33, 14.7% are between the ages of 34-
41, 12.0% are between the ages of 42-49,
11.3% are between the ages of 50-57 years
old and 10.3% of them are 58 years old and
over. The gender distribution of the
participants included in the research is
presented in Table 6.

Table 5 Age Distribution of Participants
Table 6 Gender Distribution of Participants

According to the frequency analysis results
in Table 6, when the distribution of the
participants based on their gender is
examined; it is seen that 61.7% of the
participants included in the research are
female and 38.3% are male. The
distribution of the hometown of the
participants included in the research is
presented in Table 7.

Table 7 Distribution of Participants'
Hometowns

According to the frequency analysis
results in Table 7, when the distribution of
the participants based on their hometowns
is examined; although the participants in the
research live in Istanbul, only 2.0% of them
are from Istanbul. The distribution of
hearing status of Hardaliye before the
participants included in the research is
presented in Table 8.

Table 8 The participants' “Have You Heard
of Hardaliye Before?” Distribution of
Answers to the Question

According to the frequency analysis
results in Table 8, it is seen that 64.3% of
the participants had not heard of Hardaliye
before. The distribution of any functional
beverage consumed by the participants
included in the research is presented in
Table 9.

Table 9 “Do you consume any functional
beverage?” Distribution of Answers to the
Question

Journal of Food Health and Technology Innovations
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According to the frequency analysis
results in Table 9, it is seen that 68.0% of
the participants do not have a functional
beverage that they consume. The
distribution of the participants' knowledge
of the main ingredient of Hardaliye is
presented in Table 10.

Table 10 The participants were asked
“What is the Main Ingredient of
Hardaliye?” Distribution of Answers to the
Question

According to the frequency analysis results
in Table 10, 64.3% of the participants stated
that they did not know the main ingredient
of Hardaliye.

Findings on Survey Responses

When the analysis results obtained
in Table 11 were evaluated,;
- It was seen that the expression “16.
Hardaliye is a beverage from the Thrace
region.” had the highest mean with an
average value of 3.26+1.45. According to
this result; it can be evaluated that the
participants were consumed at the level
where they were undecided about which
region Hardaliye belongs.
- In the expression “8. Hardaliye is often
consumed in my family.” had the lowest
mean with an average value of 1.66 +0.74.
According to this result; it can be concluded
that the participants consumed Hardaliye at
a very low level.

Table 11 Descriptive Analysis Results of
Survey on Hardaliye Awareness

When the analysis results obtained
in Table 12 were evaluated;
- It was seen from the expression “4. Far
from sales points.” showed the highest
mean with an average value of 4.28+0.60.
According to this result; it was seen that
there was a very high level of obstacle, as
the point of sale as far from the consumer.
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- The expression “8. It has no superiority
over other drinks.” Had the lowest mean
with an average value of 3.31+0.87.
According to this result; it could be seen
that the participants were not sure about the
superiority of Hardaliye compared to other
consumed bevarges and it didn’t
signifiactly effcet the obstacles to consume
Hardaliye .

Table 12 Descriptive Analysis Results of
the Survey on Obstacles to Hardaliye
Consumption

According to the results obtained in
Table 13, it was seen that the participants
were generally undecided to drink hardaliye
and this result may be explained by lack of
participants knowledge about it. They
didn’t drink or heard Hardaliye before.

Table 13 Descriptive Analysis Results of
Hardaliye Reasons for Preference Survey

Findings Regarding Surveys

According to the results in Table 14
it was found that the awareness of Hardaliye
was very low, the perceptions of obstacles
of Hardaliye consumption were high, and
participants were undecided in their
opinions to consume Hardaliye.

Table 14 Descriptive Analysis Results of
Surveys

Difference Tests and Hypothesis
Evaluation

The results of ANOVA shoved that
hyphothesis H1 “Awareness of Hardaliye
differ according to consumer age”) was
accepted (Table 15, F=4.617, p<0.001.
However, between groups there was a
statistically significant difference with the
Bonferroni post-hoc test. When the analysis
results were examined, it was concluded
that the awareness level of Hardaliye of the
participants aged 42-49 was lower than the

Journal of Food Health and Technology Innovations
September Vol 5, No 10 (2022)

level of awareness of Hardaliye of the
participants aged 18-25, aged 50-57 and
aged 58 and over, and this situation was
statistically significant (p<0.05).

Table 15 Differentiation of the Average
Scores Obtained from the Awareness of
Hardaliye According to the Age of the
Participants

The results of the independent
sample t-test were shown in Table 16. As a
result of the analysis, it was determined that
the awareness level of Hardaliye of female
participants was higher than male
participants, but this situation was not
statistically significant (p>0.05). In this
context, and the H2 hypothesis “Awareness
of Hardaliye differ according to consumer
gender” hypothesis was rejected.

Table 16 Differentiation of the Average
Scores Obtained from the Awareness of
Hardaliye According to the Gender of the
Participants

The hypothesis H3 “Awareness of
Hardaliye differ according to previous
knowledge level of Hardaliye” hypothesis
was accepted depending on the results of
the independent sample t-test shown in
Table 17. The awareness level of the
participants who had heard of Hardaliye
before was significantly higher than the
participants who had not heard of Hardaliye
(p<0.05)

Table 17 Differentiation of the Average
Scores Obtained from the Awareness of
Hardaliye According to the Participants'
Hearing of Hardaliye

It was determined that the awareness
level of Hardaliye of the participants who
consumed any functional beverage was
higher than the participants who did not
consume it, and this situation was
statistically significant (p<0.05). In this
context, when the hypothesis was
evaluated, H4 “Awareness of Hardaliye as
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a functional beverage differ from other
bevarages” hypothesis was accepted shown
in Table (18).

Table 18 Differentiation of the Average
Scores Obtained from the Awareness of
Hardaliye According to the Status of Any
Functional Beverage Consumed by the
Participants

The results of the independent
sample t test showed that the awareness
level of the participants who knew the main
ingredient of Hardaliye was higher than the
participants who did not know, and this
situation was statistically significant
(p<0.05) (Table 19). In this context, HS
“Awareness of Hardaliye differ based on
knowledge about the main ingredient” was
accepted.

Table 19 Differentiation of the Average
Scores Obtained from the Awareness of
Hardaliye According to the Participants'
Knowledge of the Main Ingredient of
Hardaliye

The results of ANOVA presented in
Table 20 showed that the age groups of the
participants, the perceptions of the obstacles
to Hardaliye consumption differ statistically
(F=3.611, p=0.003) and H6 “Obstacles for
consumption of Hardaliye differ according
to their age” was accepted. However,
between groups statistically significant
difference were examined with the
Bonferroni post-hoc test and it was
concluded that the level of obstacles to
Hardaliye consumption of the participants
aged 26-33 was higher than the levels of
obstacles to consumption of Hardaliye of
the participants aged between 18-25 and 50-
57 years old, and this situation was
statistically significant (p<0.05).

Table 20 Differentiation of the Average
Scores Obtained from the Obstacles of
Hardaliye Consumption According to the
Age of the Participants

Journal of Food Health and Technology Innovations
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The results of the independent sample t-test
shown in Table 21 indicated that the level
of obstacles to Hardaliye consumption of
male participants was higher than female
participants, but this situation was not
statistically significant (p>0.05). In this
context, when the hypothesis was
evaluated; H7 “Obstacles for consumption
of Hardaliye differ according to their
gender” hypothesis was rejected.

Table 21 Differentiation of the Average
Scores Obtained from the Obstacles of
Hardaliye Consumption According to the
Gender of the Participants

The level of obstacles to
consumption of Hardaliye was higher in the
participants who had not heard of Hardaliye
before, and this situation was statistically
significant (p<0.05). The results of the
independent sample t-test were shown in
Table 22. In this context, when the
hypothesis was evaluated, H8 “Obstacles
for consumption of Hardaliye differ
according to previous knowledge level of
Hardaliye” hypothesis was accepted.

Table 22 Differentiation of the Average
Scores Obtained from the Obstacles of
Hardaliye Consumption According to the
Participants' Hearing of Hardaliye

The results of the independent
sample t-test are shown in Table 23. As a
result of the analysis; It was determined that
the level of obstacles to Hardaliye
consumption was higher in the participants
who did not consume any functional
beverage, and this situation was statistically
significant (p<0.05). In this context, when
the hypothesis is evaluated; “H9: Obstacles
for consumption of Hardaliye as a
functional beverage differ from other
beverages” hypothesis was accepted.

Table 23 Differentiation of the Average

Scores Obtained from the Obstacles of
Hardaliye Consumption According to the
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Status of Any Functional Beverage
Consumed by the Participants

It was determined that the
participants who did not know the main
ingredient of Hardaliye had a higher level of
barriers to consumption of Hardaliye than
those who knew, and this situation was
statistically  significant (p<0.05). The
results of the independent sample t-test
were shown in Table 24. In this context,
hypothesis HI10 “Obstacles for
consumption of Hardaliye differ based on
knowledge about the main ingredient” was
accepted.

Table 24 Differentiation of the Average
Scores Obtained from the Obstacles of
Hardaliye Consumption According to the
Participants' Knowledge of the Main
Ingredient of Hardaliye

Between the age groups of the
participants, the perceptions of Hardaliye
were found as statistically (F=20.133,
p<0.001) different. According to this result,
H11 “Consumers preferences of Hardaliye
changes according to their age.” hypothesis
was accepted. The results of ANOVA were
shown in Table 25. However, between
groups there was a statistically significant
difference with the Bonferroni post-hoc
test. When the analysis results were
examined; It was concluded that preference
of Hardaliye of the participants aged
between 42-49 were lower than other age
groups, and this situation was statistically
significant (p<0.05).

Table 25 Differentiation of the Average
Scores Obtained from the Reasons for
Preference Hardaliye According to the Age
of the Participants

The results of the independent
sample t-test analysis showed that male
participants preferred Hardaliye higher than
female participants, but this situation was
not statistically significant (p>0.05) and
hyphothesis HI12 “Consumers preferences

Journal of Food Health and Technology Innovations
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of Hardaliye changed depending on gender”
hypothesis was rejected.

Table 26 Differentiation of the Average
Scores Obtained from the Reasons for
Preferece Hardaliye According to the
Gender of the Participants

The results of the independent
sample t-test were shown in Table 27. As a
result of the analysis, it was determined that
the participants who had heard Hardaliye
before showed a higher level of reasons for
preference Hardaliye than the participants
who had not heard of it, and this situation
was statistically significant (p<0.05). In this
context, when the hypothesis was
evaluated; hypothesis H13 “Consumers
preferences of Hardaliye changes according
to their previous information level about it”
was accepted.

Table 27 Differentiation of the Average
Scores Obtained from the Reasons of
Preference Hardaliye According to the
Participants' Hearing of Hardaliye

The results of the independent
sample t-test (Table 28) showed that
preference of Hardaliye were higher in the
participants who consumed any functional
beverage than the participants who did not
consume, and this situation was statistically
significant (p<0.05). In this viewpoint,
when the hypothesis H14 was evaluated,
“Consumers preferences of Hardaliye
changes because of its functional
properties” was accepted.

Table 28 Differentiation of the Average
Scores Obtained from the Reasons for
Preference Hardaliye According to the
Status of Any Functional Beverage
Consumed by the Participants

The participants who knew the main
ingredient of Hardaliye had a higher level of
reasons for consumption of Hardaliye than
the participants who did not know, and this
situation was statistically significant
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(p<0.05). The results of the independent
sample t-test were shown in Table 29. In
this context, when the H15 hypothesis was
evaluated, “Consumers preferences of
Hardaliye changes according to their
knowledge about the main ingredient” was
accepted. The general evaluation of the
hypotheses analyzed according to the socio-
demographic  characteristics of the
participants included in the research was
presented in Table 30.

Table 29 Differentiation of the Average
Scores Obtained from the Reasons for
Preference Hardaliye According to the
Participants' Knowledge of the Main
Ingredient of Hardaliye

Table 30 Analysis of Hypothesis
According to the Socio-Demographic
Characteristics of the Participants

Conclusion

It was seen that 3 of the 15
hypotheses were rejected and the other
hypotheses were accepted (Table 30). No
significant differences were obtained
between male or female about the
awareness of Hardaliye, the obstacles to
Hardaliye consumption and the reasons for
preference of Hardaliye.

When the differences between the
participants'  age, gender, previous
information about Hardaliye like functional
beverage, being heard the main ingredient
of Hardaliye before and the mean scores
obtained from the research variables were
examined, it was concluded that gender was
not effective on these factors.

In another way, the perceptions of
the awareness of Hardaliye differ
significantly according to age, having heard
before, consuming any functional beverage,
and knowing the main ingredient of
Hardaliye.  Obstacles to  Hardaliye
consumption showed differences according
to age, hearing about Hardaliye before,

Journal of Food Health and Technology Innovations
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consuming any functional beverage, and
knowing the main ingredient of Hardaliye.
Similarly, it is understood that gender didn’t
significantly affected.

According to the results of the study,
it was obtained that the level of awareness
of Hardaliye is quite low, consumers don’t
familiar about this traditional functional
beverage. In addition, the consumption of
functional beverages among the participants
is also quite low. The results of the research
showed that the awareness level of
Hardaliye is higher among the participants
aged 50 and over. Participants who have
heard Hardaliye before showed a high level
of awareness and high preference for
Hardaliye, while the level of obstacles to
Hardaliye consumption is lower. The
awareness level of Hardaliye is
significantly higher in participants who
consume a functional food and beverage.

In the literature, it is seen that
Hardaliye has not been investigated within
the scope of consumer awareness, reasons
for consumption, preference and obstacles
to consumption. Researchers were mostly
carried out on the quality of Hardaliye, its
sensory properties, production technology,
the effect of the substances used on
fermentation, pasteurization, chemical and
microbiological quality, health benefits on
human. But there were no information
about the consumer preferences and this
research lightens the consumer awareness
level.

In the study of Turkoz Bakirci et al.
[9], the effect of local product festivals on
gastronomic tourism within the scope of
Urla example were studied. As a result of
the research, it was determined that food
festivals significantly increased awareness
of local foods. In the study of Alabacak
[10], discussed the awareness of traditional
foods in Turkish culinary culture within the
framework of Ankara example. In the study,
it was determined that the rate of hearing
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about traditional food is very low. In the
study of Cakir and Cakir [11], the
awareness of Hayrabolu Cheese Dessert
was investigated. In the study, the
awareness of the dessert was determined to
also quite low. Even in Tekirdag cuisine
which dessert mostly prepared in this area,
awareness is unfortunately at a quite level.
Unfortunately, findings of this study was in
parallel with the studies in the literature
However, there are some positive results.
Comert and Ding [12], investigated the
awareness of medicinal plants by young
people. The results of the research showed
that the majority of the young people had
knowledge about medicinal plants.
Alabacak [10], investigated the awareness
of traditional Turkish foods in the province
of Ankara and found that the level of
awareness of traditional Turkish was
increasing. In the study of Sandiker [13],
conducted research on the awareness of
ceremonial meals in Afyon. According to
the results of the research, the level of
awareness of ceremonial dishes decreases
as generations change. Accordingly, while
the participants from the X generation have
more information about ceremonial meals,
the level of knowledge of the Y generation
participants is lower. In this study is similar
to Sandikci's (2019) [13] research in this
finding. In this study, the level of awareness
increases with age.

Within the scope of the analyzes
made and the results obtained in this study,
it is recommended to organize product
festivals, information’s about health
benefits of hardaliye in social media, TV
programs etc to increase the awareness of
Hardaliye and to reduce the level of
obstacles to Hardaliye consumption.

Journal of Food Health and Technology Innovations
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Another suggestion to increase the
awareness and consumption of Hardaliye is
to send products to accommodation service
providers with various marketing activities
by the producer brands. In this way,
awareness of domestic tourists will be
increased and it will be possible to
introduce Hardaliye to foreign tourists. In
later  studies, the awareness and
consumption of Hardaliye can be studied to
fill the gap in the literature.

There are many kinds of traditional
functional foods and beverages that contain
extraordinary bioactive compounds like
Hardaliye.  Although Hardaliye has
important health benefits, familiar taste, and
functional properties, awareness of Turkish
consumer was limited as seen in the study.
This kind of functional traditional
beverages need to be increased familiarities,
consumer knowledge and may provide
increase in marketing size. Because the
development of designed functional foods
and beverages without a noticeable
reduction in their flavor and sensory
acceptability has become the modern-day
challenge for researchers. Recently, the
interest in developing functional foods has
been thriving, driven largely by the market
potential for foods that can improve the
health and wellbeing of the consumer.
Increasing  consumer  awareness in
combination with advances in various
scientific domains provide companies with
unique opportunities to develop an almost
infinite array of new functional food
concepts. The development and marketing
of these products is rather complex,
expensive, and risky, as special
requirements should be fulfilled.
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TABLES

Table 1 EFA Results for Hardaliye Awareness Survey

Awareness Survey of Hardaliye SkewnessKurtosisiil):lt((;r
1. Some features of Hardaliye come to my mind quickly. , 707 -1,353 ,802
2. I know what Hardaliye looks like. ,681 -1,412 ,801
3. I can easily remember the image of Hardaliye. , 764 -1,212 ,801
4. I can recognize Hardaliye among other drinks. ,681 -1,412 ,801
5. I am aware of what Hardaliye is. ,687 -1,397 ,802
6. It is difficult for me to imagine Hardaliye in my mind. ,357 -1,564 ,770
7. Hardaliye is a traditional beverage. ,104 -1,416 ,883
8. Hardaliye is often consumed in my family. ,830 -,038 ,678
9. I know the smell of Hardaliye. ,553 -1,460 ,810
10. Hardaliye is a non-alcoholic beverage. -,261 -,996 ,964
11. Hardaliye does not contain artificial sugar. -433 -122 949
12. Hardaliye contains high energy. -,536 -463 973
13. Hardaliye helps blood production. -.585 -,532 983
14. Hardaliye is a useful beverage. -.530 -.566  ,990
15. Hardaliye has high nutritional values. -419 -,543 978
16. Hardaliye is a beverage from the Thrace region. -.236 -1,079 ,972
17. Water can be consumed with Hardaliye. -,231 -411  ,954
18. Coffee can be consumed with Hardaliye. -.179 -,056 ,938
19. Soda can be consumed with Hardaliye. =222 -,196 ,943
20. Hardaliye can be consumed with alcoholic beverages. -,551 ,325 ,890
21. Hardaliye is a beverage of animal origin. -,080 -1,942 575
22. Hardaliye is a beverage of plant origin. -.239 -,783 935
23. Hardaliye is a probiotic beverage. -,641 ,095 903
24. Hardaliye should be consumed under the supervision of a doctor. -.244 -1,685 ,563
25. Some foods can cause poisoning when consumed with Hardaliye.-.326 -1,653 ,504
26. Hardaliye is a functional beverage. -414 -227 930

27. Hardaliye is a beverage that should be consumed carefully and

has various harmful effects.

28. People with overweight problems should not consume Hardaliye.-1,431 ,048  ,838

fﬁ9e.tHardallye is not suitable for vegetarians and people on a vegan _204 813 574

30. Excess consumption of Hardaliye is dangerous. -.382 -1,630 ,538
Total variance: 63,128% ; KMO : .750; x 2:635,256, p<.001

-.138 -1,732 511
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Table 2 EFA Results for Hardaliye Consumption Obstacles Survey

Hardaliye Consumption Obstacles Survey Skewness Kurtosis Ee(l):ltdo.r
1. Expensive -.599 -,210 , 723
2. Not easy to find in markets -.530 1,564 ,930
3. Lack of regular supply ,223 -.445 ,872
4. Far from sales points -,564 1,465 ,950
5. Difficult to search, find and supply -,564 1,465 ,950
6. Few sales areas -,482 1,769 ,948
7. Low trust in manufacturers -,653 1,129 ,631
8. No superiority over other beverages -219 -,103 ,455
9. Insufficient information about the products -,601 ,178 , 753
10. Not tastier than other drinks - 171 -.595 ,561
11. Not looking tasty and attractive -.376 -,086 ,525
12. Not enough brands -.334 ,178 ,651
Total variance: 54,726% ; KMO : 0.856; x 2:105,238, p<.001

Table 3 EFA Results for Hardaliye Reasons for Preference Survey

Hardaliye Reasons for Preference Survey Skewness Kurtosis E?)tho.r
1. Hardaliye contains many vitamins and minerals. -,262 ,877 ,975
2. Hardaliye is beneficial for my health. -.489 1,361  ,980
3. Hardaliye is a nutritious. -.489 1,361 ,980
4. Hardaliye has high nutritional values. -,343 1,078  ,989
5. Hardaliye is natural. -.299 1,115 ,986
6. Hardaliye has natural ingredients. -.299 1,115,986
7. Hardaliye does not contain artificial ingredients. -, 141 1,335 ,963
E.mlc{hell(rf;liye is produced without disturbing the nature of the’ 008 1682 .941
zl.)ll){rigciellll.lye is produced and packaged with an env1ronmentally’ 028 L112 854
10. Animals are not harmed in the production of Hardaliye. -,087 1,488  ,897
11. Animal rights are not violated in the production of Hardaliye.-,087 1,488  ,897
12. The appearance of Hardaliye is beautiful. -,890 1,465 ,881
13. The consistency and texture of Hardaliye is good. -, 724 1,791 965
14. Hardaliye tastes good. -,584 1,507 ,978
15. Hardaliye is affordable. -,784 1,305 ,949

Total variance: 90.06% ; KMO : .950; x 2:1035,108, p<.001

Journal of Food Health and Technology Innovations
September Vol 5, No 10 (2022) 423



Unal, Gok and Kulak ISSN 2667-5803

Introduction

Table 4 Reliability Analysis Findings of the Surveys

Surveys Cronbach's Alpha N
Awareness of Hardaliye ,970 30
Obstacles of Hardaliye Consumption ,896 12
Reasons for Preference of Hardaliye ,992 15

Table 5 Age Distribution of Participants

Demographic Feature f %
18-25 Age Range 120 40.0
26-33 Age Range 35 11.7
34-41 Age Range 44 14.7
Age Status 42-49 Age Range 36 12.0
50-57 Age Range 34 11.3
Age 58 and Over 31 10.3
Total 300 100.0

Table 6 Gender Distribution of Participants

Demographic Feature f Y%
Female 185 61.7
Gender Male 115 38.3
Total 300 100.0

Table 7 Distribution of Participants' Hometowns

Demographic f % Demographic f %
Feature Feature
Adana 18 6.0 Malatya 5 1.7
Amasya 5 1.7 Manisa 4 1.3
Ankara 18 6.0 Mardin 6 2.0
Artvin 3 1.0 Mersin 5 1.7
Aydin 10 3.3 Nevsehir 12 4.0
Balikesir 21 7.0 Rize 13 4.3
Hometown Bursa 10 3.3 Sakarya 7 2.3
Canakkale 5 1.7 Samsun 9 3.0
Cankiri 4 1.3 Sivas 7 2.3
Corum 4 1.3 Tekirdag 15 5.0
Denizli 7 2.3 Tokat 17 5.7
Elazig 3 1.0 Trabzon 4 1.3
Erzurum 12 4.0 Tunceli 5 1.7
Istanbul 6 2.0 Usak 4 1.3
[zmir 10 3.3 Van 10 3.3
Kastamonu 5 1.7 Yalova 7 2.3
Kayseri 4 1.3 Yozgat 5 1.7
Kirikkale 5 1.7 Zonguldak 7 2.3
Kocaeli 5 1.7 Total 300 100.0
Konya 3 1.0
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Table 8 The participants' “Have You Heard of Hardaliye Before?”” Distribution of Answers

to the Question

Demographic Feature f %
“Have you heard Yes 107 35.7
of Hardaliye No 193 64.3
before?” Total 300 100.0

Table 9 “Do you consume any functional beverage?” Distribution of Answers to the Question

Demographic Feature f %
“Do you consume Yes 96 32.0
any functional No 204 68.0
beverages?” Total 300 100.0

Table 10 The participants were asked “What is the Main Ingredient of Hardaliye?”” Distribution
of Answers to the Question

Demographic Feature f %
“What is the main 00 Pt know 193 643
ingredient of Grape 88 29.3
ngdali a2 Grapes and Mustard 19 6.3
ye: Total 300 100.0
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Table 11 Descriptive Analysis Results of Survey on Hardaliye Awareness

Awareness Survey of Hardaliye

Min.Max.Average SS

O 0 IO N KW —

11

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

ha
28
29

. Some features of Hardaliye come to my mind quickly.
. I know what Hardaliye looks like.

. I can easily remember the image of Hardaliye.

. I can recognize Hardaliye among other drinks.

. I am aware of what Hardaliye is.

. It is difficult for me to imagine Hardaliye in my mind.
. Hardaliye is a traditional beverage.

. Hardaliye is often consumed in my family.

. I know the smell of Hardaliye.

10.

Hardaliye is a non-alcoholic beverage.

. Hardaliye does not contain artificial sugar.

Hardaliye contains high energy.

Hardaliye helps blood production.

Hardaliye is a useful beverage.

Hardaliye has high nutritional values.

Hardaliye is a beverage from the Thrace region.
Water can be consumed with Hardaliye.

Coffee can be consumed with Hardaliye.

Soda can be consumed with Hardaliye.

Hardaliye can be consumed with alcoholic beverages.
Hardaliye is a beverage of animal origin.

Hardaliye is a beverage of plant origin.

Hardaliye is a probiotic beverage.

Hardaliye should be consumed under the supervision of a doctor.

Hardaliye is a functional beverage.
Hardaliye is a beverage that should be consumed carefully and
s various harmful effects.

. People with overweight problems should not consume Hardaliye.

. Hardaliye is not suitable for vegetarians and people on a vegan

diet.

30

. Excess consumption of Hardaliye is dangerous.

Some foods can cause poisoning when consumed with Hardaliye.

1
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2.12
2.14
2.08
2.14
2.15
2.54
2.82
1.66
2.22
3.15
2.80
2.92
2.97
3.00
2.99
3.26
2.93
2.83
2.86
2.69
2.04
3.02
2.71
2.12
2.16
2.84

2.07
2.58
2.44
2.19

1.53
1.55
1.50
1.55
1.56
1.58
1.53
74
1.51
1.40
1.06
1.13
1.15
1.18
1.19
1.45
1.19
1.11
1.13
.96
.97
1.30
.97
.89
.89
1.09

.89
.82
1.00
.89

Table 12 Descriptive Analysis Results of the Survey on Obstacles to Hardaliye Consumption

Hardaliye Consumption Obstacles Survey

Min. Max. Average SS

1. Expensive 2 5 4.07 .83
2. Not easy to find in markets 2 5 426 .59
3. Lack of regular supply 3 5 427 .52
4. Far from sales points 2 5 4.28 ,60
5. Difficult to search, find and supply 2 5 4.28 ,60
6. Few sales areas 2 5 423 .58
7. Low trust in manufacturers 2 5 4.01 .68
8. No superiority over other beverages 1 5 331 .87
9. Insufficient information about the products 2 5 4.24 .69
10. Not tastier than other drinks 1 5 335 .97
11. Not looking tasty and attractive 1 5 332 .85
12. Not enough brands 2 5 3.89 .70
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Table 13 Descriptive Analysis Results of Hardaliye Reasons for Preference Survey

Hardaliye Reasons for Preference Survey Min. Max. Average SS
1. Hardaliye contains many vitamins and minerals. 1 5 333 .92
2. Hardaliye is beneficial for my health. 1 5 329 .85
3. Hardaliye is a nutritious. 1 5 329 .85
4. Hardaliye has high nutritional values. 1 5 331 .89
5. Hardaliye is natural. 1 5 3.30 .89
6. Hardaliye has natural ingredients. 1 5 3.30 .89
7. Hardaliye does not contain artificial ingredients. 1 5 3.24 .87
8. Hardaliye is produced without disturbing the nature of the products. 1 5 3.18 .85
9. Hardaliye is produced and packaged with an environmentally 1 5 302 72
approach. ) )
10. Animals are not harmed in the production of Hardaliye. 1 5 3.07 .78
11. Animal rights are not violated in the production of Hardaliye. 1 5 3.07 .78
12. The appearance of Hardaliye is beautiful. 1 5 3.13 .73
13. The consistency and texture of Hardaliye is good. 1 5 323 .80
14. Hardaliye tastes good. 1 5 327 .83
15. Hardaliye is affordable. 1 5 3.26 .77
Table 14 Descriptive Analysis Results of Surveys

Scale N min. Max. Average. SS  Skewness Kurtosis
Awareness of Hardaliye 300 1.00 4.00 2.55 .89 -,627 -,623
Obstacles to Hardaliye 350 517 500 396 49  -358 1460
Consumption

Reasons for Preference 300 199 500 3220 79 -238 1204
Hardaliye

Table 15 Differentiation of the Average Scores Obtained from the Awareness of Hardaliye
According to the Age of the Participants

Variable Age f X SS F D ;f’e (:’che

(1) 18-25 Age Range 120 2.60 1.00

(2)26-33 Age Range 35 246 .83 1->4
Awareness of  (3) 34-41 Age Range 44 239 1.06 4617 000 4 25
Hardaliye (4)42-49 Age Range 36 2.06 .76 ’ ’ 426

(5) 50-57 Age Range 34 290 41

(6) 58 Years and Over 31 2.86 42

Table 16 Differentiation of the Average Scores Obtained from the Awareness of Hardaliye
According to the Gender of the Participants

Variables Gender f X SS t p
. Female 185 2.61 .85
Awareness of Hardaliye Male 115 546 95 1,402 ,162
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Table 17 Differentiation of the Average Scores Obtained from the Awareness of Hardaliye
According to the Participants' Hearing of Hardaliye

Hearing of
Variables Hardaliye f X SS t p
Before
) Yes 107 343 25
Awareness of Hardaliye No 193 506 73 18,862 ,000

Table 18 Differentiation of the Average Scores Obtained from the Awareness of Hardaliye
According to the Status of Any Functional Beverage Consumed by the Participants
Any Functional

Variables Beverage You f X SS t D
Consume
. Yes 96 2.99 .90
Awareness of Hardaliye No 204 234 81 6,152,000

Table 19 Differentiation of the Average Scores Obtained from the Awareness of Hardaliye
According to the Participants' Knowledge of the Main Ingredient of Hardaliye
Main Ingredient

Variables of Hardaliye f X SS t D
) I do not know 193 2.06 73
Awareness of Hardaliye Grape 107 343 25 -18,862 ,000

Table 20 Differentiation of the Average Scores Obtained from the Obstacles of Hardaliye
Consumption According to the Age of the Participants

. S Group
Variable Age f X SS F Difference
(1) 18-25 Age Range 120 391 ,63
(2)26-33 Age Range 35 421 35
I(_)Igrs:laa‘l:ilez © (3)34-41 Age Range 4380 36 L o o0 12
Consun}: tion (4)42-49 Age Range 36 4.10 31 ’ ’ 225
P (5) 50-57 Age Range 34 380 .48

(6) 58 Years and Over 31 396 .04

Table 21 Differentiation of the Average Scores Obtained from the Obstacles of Hardaliye
Consumption According to the Gender of the Participants

Variables Gender f X SS t p
Obstacles to Hardaliye Female 185 3.92 Sl 1863 063
Consumption Male 115 4.03 45 ’ ’
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Table 22 Differentiation of the Average Scores Obtained from the Obstacles of Hardaliye
Consumption According to the Participants' Hearing of Hardaliye

Hearing of

Variables Hardaliye f X SS t p
Before

Obstacles to Hardaliye Yes 107 3.78 ,49

Consumption No 193  4.06 46 -,024,000

Table 23 Differentiation of the Average Scores Obtained from the Obstacles of Hardaliye
Consumption According to the Status of Any Functional Beverage Consumed by the

Participants
Any Functional )
Variables Beverage You f X SS t D
Consume
Obstacles to Hardaliye Yes 96 3.85 .61
Consumption No 204 401 A2 -2,618 009

Table 24 Differentiation of the Average Scores Obtained from the Obstacles of Hardaliye
Consumption According to the Participants' Knowledge of the Main Ingredient of Hardaliye
Main Ingredient

Variables of Hardaliye f X SS t D
Obstacles to Hardaliye I do not know 193 4.06 ,46 5.004 000
Consumption Grape 107  3.78 49 ’ ’

Table 25 Differentiation of the Average Scores Obtained from the Reasons for Preference
Hardaliye According to the Age of the Participants

Variable Age f X ss F p ;;e ‘;‘e‘i’ce
(1) 18-25 Age Range 120 336 81 1->4
Reasons for (2)26-33 Age Range 35 346 .65 2 >4
Preference (3) 34-41 Age Range 44 333 48 20.133 000 324
Hardaliye (4)42-49 Age Range 36 215 .90 ’ ’ 524
(5) 50-57 Age Range 34 329 36 6 >4

(6) 58 Years and Over 31 340 37

Table 26 Differentiation of the Average Scores Obtained from the Reasons for Preferece
Hardaliye According to the Gender of the Participants

Variables Gender f X SS t p
Reasons for Preference Female 185 3.21 72 43 205
Hardaliye Male 115 3.23 .89 ] ’
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Table 27 Differentiation of the Average Scores Obtained from the Reasons of Preference
Hardaliye According to the Participants' Hearing of Hardaliye

Heard of )

Variables Hardaliye f X SS t D
Before

Reasons for Preference Yes 107 3.99 ,43

Hardaliye No 193 279 53 18643 ,000

Table 28 Differentiation of the Average Scores Obtained from the Reasons for Preference
Hardaliye According to the Status of Any Functional Beverage Consumed by the Participants
Any Functional

Variables Beverage You f X SS t D
Consume

Reasons for Preference Yes 96 3.75 .58

Hardaliye No 204 2.97 75 8,948,000

Table 29 Differentiation of the Average Scores Obtained from the Reasons for Preference
Hardaliye According to the Participants' Knowledge of the Main Ingredient of Hardaliye
Main Ingredient

Variables of Hardaliye f X SS t p
Reasons for Preference I do not know 193 2.79 58
Hardaliye Grape 107 3.99 43 18,643,000
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Table 30 Analysis of Hypothesis According to the Socio-Demographic Characteristics of the
Participants

=
o
Hypotheses g %
< %
“H1: Awareness of Hardaliye differ according to consumer age” v
“H2: Awareness of Hardaliye differ according to consumer gender” v
“H3: Awareness of Hardaliye differ according to previous knowledge level of v
Hardaliye”
“H4: Awareness of Hardaliye as a functional beverage differ from other v
bevarages”
HS5: Awareness of Hardaliye differ based on knowledge about the main v
ingredient”
“H6: Obstacles for consumption of Hardaliye differ according to their age” v
“H7: Obstacles for consumption of Hardaliye differ according to their gender” v
“H8: Obstacles for consumption of Hardaliye differ according to previous
o v
knowledge level of Hardaliye
“H9: Obstacles for consumption of Hardaliye as a functional beverage differ v
from other bevarages”
“H10: Obstacles for consumption of Hardaliye differ based on knowledge about v
the main ingredient”
“H11: Consumers preferences of Hardaliye changes according to their age” v
“H12: Consumers preferences of Hardaliye changed depending on gender” v
“H13: Consumers preferences of Hardaliye change according to their previous v
information level about it”
H14: Consumers preferences of Hardaliye change because of its functional v
properties”
“H15: Consumers preferences of Hardaliye change according to their
. o v
knowledge about the main ingredient
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