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Figure 2. Burdur Walnuts paste production

Figure 1  Burdur Walnuts paste
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  Introduction  
    Grape; diversity of assessment 
forms, domestic market consumption 
and share of exports have important 
place in the agriculture of Turkey. For 
this reason, it is a valuable product 
that constitutes a large farmer's field 
of work and a direct source of income. 
Turkey situated on the most favorable 
belt for grape production in the view 
point of climate and soil condition in 
the world, has a potential for rich 
genetic resources with a very old and 
rooted viticulture culture due to its 
geographical location where the gene 
centers of the temple are intersected 
and cultivated for the first time (Çelik, 
2011). 

     Turkey is a major producer of 
grapes in the world and viticulture is 
one of the major branches of 
agriculture with respect to production 
area and its large share of income in 
Turkish national economy. Grapevine 
is grown in almost all parts of Turkey 
and has been produced commercially 
in many regions of the country for 
many years.  

     Turkey is among the largest 
grapevine growing countries of the 
world with approximately 468.792 
hectares of vineyard area and 4.01 
million tons of grape production (5th 
in area; 6th in production). Grape 
production are mainly consumed. For 
table grapes (52.8%), raisins (36.4%) 
and must-wine (10.8%) in Turkey 
(Anonymous, 2015 a).  

     The Aegean Region (especially 
Manisa and its environs) compared to 
other regions is in the  

  

first place, accounting for 28% of total 
vineyard area and 45% of production. 
According to the statistical data 
obtained; In Alaşehir, 19.860 hectares 
grape are grown and 492.121 tons of 
fresh grapes are produced 
(Anonymous, 2015 b). 

     Mineral nutrients are divided into 
two types: macronutrients and 
micronutrients. Macronutrients are 
further divided into primary and 
secondary. Primary nutrients are used 
in large quantities by plants and they 
include nitrogen, phosphorus and 
potassium. Secondary nutrients 
include calcium, magnesium and 
sulfur. Micronutrients are needed in 
very small amounts and they include 
boron, copper, iron, manganese and 
zinc (Harry and Brady, 1969). 

      Soil analysis has been routinely 
used to assess soil conditions for plant 
growth and the need for supplemental 
fertilizers (Havlin et al., 2005). 
Chemical soil analysis indicates the 
potential availability of some 
nutrients that roots may take up under 
conditions favourable for plant 
growth (Römheld, 2012). Soil 
analysis can also be informative 
concerning possible toxicities of salt 
and boron. Soil pH can also be useful 
in predicting mineral nutritional 
problems. In spite of the importance 
of soil analysis in the fertilizer 
recommendation programmes for 
annual crops, it has lostfavour over 
the years for perennial deep-rooted 
crops, such as fruit trees and vines, 
because of the difficulty in defining 
with sufficient accuracy the root 
zones from which deep-rooting plants 
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take up most of their nutrients 
(Winkler et al., 1974; Römheld, 2012) 

     The objective of this study was to 
determine some physical and 
chemical properties of Crimson 
Seedless grape variety grown soils in 
vineyards of Alaşehir district, which 
is the largest grape producing 
vineyard area of Manisa Province in 
Turkey. 

Material and methods  
Materials  
Experimental site  
      Experiments were conducted in 
2015 in Alaşehir district of Manisa in 
West Turkey (38°20′N, 28°38′W). 
Alaşehir district is the largest grape 
producing vineyard area of Manisa 
Province. The area has a transition 
towards a continental climate from a 
Mediterranean climate.  The annual 
average temperature of 16.7 0C and a 
mean annual rainfall of 598 mm, The 
summer months, including the harvest 
period, are quite hot with mean 
temperatures of 30 0C.  

Crimson Seedless grape variety 

     ‘Crimson Seedless’ is a late-
ripening, red seedless table grape 
developed by the U.S. Dept. of 
Agriculture Horticultural Crops 
Research Laboratory at Fresno, Calif. 
(Ramming et al., 1995). ‘Crimson 
Seedless’ is currently the latest 
ripening seedless table grape grown in 
California, extending the availability 
of fresh fruit into the late fall. The 
cultivar has firm, crunchy berries and 
excellent flavor. However, inadequate 
color development and small berry 

size can detract from its quality 
(Dokoozlian et al., 1995).  

Methods 

     The soil samples taken from total 
of 20 vineyars representing in 
Alaşehir district of Manisa where 
Crimson Seedless grape variety 
growing areas at  fruit setting period 
at depths of 0-60 cm and brought to 
the laboratory. The texture of the soil 
was determined according to 
Bouyoucos (1955); pH values were 
determined in 1:2.5 soil:water dilution 
according to Jackson (1967); soil 
salinity (%)  were determined as 
electrical conductivity (EC) of a 1:5 
soil:distilled water suspension set 
have been different places of 
according to Richards (1954); 
Organic matter was determined using 
a wet oxidation technique (Nelson and 
Sommer, 1982); The amount of lime 
(CaCO3) was determined according 
to Çağlar (1958); Total nitrogen (N), 
was determined by the Kjeldahl 
method (Kacar, 1995); Available 
phosphorus (P) was determined 
according to Olsen et al., (1954); 
Available calcium (Ca), magnesium 
(Mg) and potassium (P) were 
determined by extraction with 1 N 
ammonium acetate according to 
Bayraklı (1987); Available iron (Fe), 
manganese (Mn), zinc (Zn) and 
copper (Cu) by extraction with 0.05 
DTPA-TEA, according to Lindsay 
and Norvell (1978).  

     Some physical and chemical 
properties of soils assessed by 
Pearson correlation coefficient and 
relations with each other are 
examined. 
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Results and discussion  
Soil Analysis Results 
      The minimum, maximum and 
average values of soil samples 
analyzed soils of Crimson Seedless 
grape variety are given in Table 1 
collectively. 
        Table 1. Analysis results of some 
physical and chemical properties of 
soils of Crimson Seedless grape 
variety 

       The lime content of soil samples 
varied between 35.42-53.79 %. The 
trial  soils were classed to 80% loamy 
and 20% soil samples had clay–loamy 
textures. The trial areas often had 
loamy textures (Table 1). 

As can be seen from Table 1, 
soil sample pH values seem to show 
differences between 5,86 - 8,56. The 
trial  soils were  classed to %20  strong 
alkaline (8.50-9.00), 60% light 
alkaline class (7.0-7.9) and 20% mild 
acid (5.60-60) according to Jackson 
(1967) and Kacar (1995). The optimal 
pH values for vineyards vary between 
5.50-8.50, according to Çelik (2011). 
The soil pH was the limiting factor for 
viticulture (Table 1). 

        The soil salinity of the samples 
varied between 0.02-0.14%. 
According to Soil Survey Staff 
(1951), the trial soil samples were 
found that they were at saltless level 
(0.00-0.15 %). The salt values of the 
vineyard soils were not a limiting 
factor (Table 1). 

        In Table 1, the lime content of 
the samples varied between 0.81-
10.62 %. The trial soils were classed 
to 80% low lime level (0.00-2.50%)  

 

and 20% above the critical value 
(10.00-20.00%). According to Evliya 
(1964), the soil samples were 
sufficient in lime (2.50-5.00%). 

      The soil organic matter of the 
samples varied between 0.80%-
1.00%. Organic materials of all trial 
soil were determined to be in the low 
(<2.00%) class to according to 
Rauterberg and Kremkus (1951), 
According to Özbek (1975), the 
importance of organic material for 
grapes is much more than for other 
nutrient materials (Table 1). 

      The total nitrogen content in the 
trial soil varied between 0.04-0.05%. 
All the samples were found to be low 
nitrogen level which was determined 
by Anonymous (1990) to be 0.045 % 
(Table 1). 

      As can be seen from Table 1, the 
phosphorus content of the samples 
varied between 6.66-89.71 ppm. The 
trial soils phosphorus were classed to 
60% adequate level (7.00-20.00 ppm),   
20% above the critical value (20.00 
ppm<) and 20% very high level 
(>20.00 ppm)to according to Olsen et 
al. (1965).  

       In Table 1, the potassium content 
of the samples varied between 0.04-
30.51 ppm. The trial soils potassium 
were classed to 20% very low level 
(100.00-200.00 ppm), 30% low level 
and 50% adequate value (200.00-250 
ppm) to according to Kacar (1995).  

        As can be seen from Table 1, the 
calcium content of the samples varied 
between 236.10-2008.00 ppm. The 
trial  calcium of the trial soils were 
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      Looking at the correlations among 
nutrient element contents of the soil 
characteristics of the soil in 0-60 cm 
depth, the correlation was significant 
and positive between saturation 
percentage (SP) and salt at the 5% 
significance level (0.487); significant 
and negative between SP and lime 
content at the 5% significance level (-
0.457); significant and positive 
between SP and organic matter at the 
1% significance level (0.526); 
significant and positive between SP 
and nitrogen at the 1% significance 
level (0.526); significant and negative 
between SP and phosphorus at the 1% 
significance level (-0.563); significant 
and positive between SP and 
potassium at the 1% significance level 
(0.871); significant and positive 
between SP and magnesium at the 1% 
significance level (0.500); significant 
and positive between SP and calcium 
at the 5% significance level (0.470); 
significant and positive between pH 
and magnesium at the 1% significance 
level (0.833); significant and positive 
between pH and calcium at the 1% 
significance level (0.699); significant 
and negative between pH and iron at 
the 1% significance level (-0.941); 
significant and positive between pH 
and copper at the 5% significance 
level (0.407); significant and negative 
between pH and manganese at the 1% 
significance level (-0.944); significant 
and positive between salt and 
potassium at the 1% significance level 
(0.675); significant and negative 
between salt and zinc at the 1% 
significance level (-0.525); significant 
and positive between salt and iron at 
the 1% significance level (0.631); 
significant and positive between salt 

and manganese at the 1% significance 
level (0.572); significant and negative 
between lime and organic matter at 
the 1% significance level (-0.993); 
significant and negative between lime 
and nitrogen at the 1% significance 
level (-0.993); significant and positive 
between lime and phosphorus at the 
1% significance level (0.987); 
significant and negative between lime 
and potassium at the 1% significance 
level (-0.524); significant and positive 
between organic matter and nitrogen 
at the 1% significance level (1.000); 
significant and negative between 
organic matter and phosphorus at the 
1% significance level (-0.998); 
significant and positive between 
organic matter and potassium at the 
1% significance level (0.618); 
significant and positive between 
organic matter and calcium at the 5% 
significance level (0.405); significant 
and negative between nitrogen and 
phosphorus at the 1% significance 
level (-0.998); significant and positive 
between nitrogen and potassium at the 
1% significance level (0.618); 
significant and positive between 
nitrogen and calcium at the 5% 
significance level (0.405); significant 
and negative between phosphorus and 
potassium at the 1% significance level 
(-0.651); significant and positive 
between potassium and magnesium at 
the 1% significance level (0.699); 
significant and positive between 
potassium and calcium at the 1% 
significance level (0.743); significant 
and negative between potassium and 
zinc at the 5% significance level (-
0.448); significant and positive 
between magnesium and calcium at 
the 1% significance level (0.974); 
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significant and negative between 
magnesium and zinc at the 1% 
significance level (-0.535); significant 
and negative between magnesium and 
iron at the 1% significance level (-
0.637); significant and positive 
between magnesium and copper at the 
5% significance level (0.564); 
significant and negative between 
magnesium and manganese at the 1% 
significance level (-0.608); significant 
and negative between calcium and 
zinc at the 1% significance level (-
0.627); significant and negative 
between calcium and iron at the 5% 
significance level (-0.487); significant 
and positive between calcium and 
copper at the 1% significance level 
(0.632); significant and negative 
between calcium and manganese at 
the 5% significance level (-0.427); 
significant and negative between zinc 
and copper at the 1% significance 
level (-0.551); and significant and 
positive between iron and manganese 
at the 1% significance level (0.962). 

Conclusions  
      According to the results of soil 
samples analyses of Crimson Seedless 
grape variety vineyards; 80% loamy 
and 20% soil samples had clay–loamy 
structure; 20% soil samples were 
found with strong alkaline, the 60% 
having slight alkalineand 20% Mild 
acid, 100% salt–free. 

     These soil samples are placed into 
low class category in terms of total 
organic matter due to its 80% low and 
20% calcareous level. Soil samples 
contain 60% medium, 20% high and 
20% very high level of P; 20% very 
low, 30% low and 50% medium level 
of K. Soil samples having 20% low, 

40% medium and 40% high Mg level; 
also containing 40% very low, 20% 
low and 40% medium level of Ca. Soil 
samples possessing 40% low and 60% 
critical level of Zn; also having 60% 
critical and 40% adequate Fe.     

      Nitrogen contents were found low 
while Cu and Mn contents in 
sufficient amount in case of all soil 
samples. In addition to this, the 
presence of significant bilateral 
relations relating to some physical and 
chemical properties of vineyard soils 
were also determined. 

       As a result of this research, it is 
determined that it would be beneficial 
to enrich vineyard areas of Crimson 
Seedless grape variety in 
Alaşehir/Manisa, where the organic 
matter is decomposed rapidly due to 
high temperatures. 

      At least once in every two years 
regularly with old barnyard manure as 
well as supplementing. And also it is 
supplemented with nitrogenous and 
zinc fertilizers to research areas where 
N and Zn deficiencies are found in the 
soil. 
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1. Introduction 

Functional foods, which are basic 
nutrients, have special components that 
have advantageous physiological effects 
that can benefit people in terms of health 
and reduce disease risks (Hasler, 2012; Siro 
et al., 2008). Although all foods can be 
considered functional, the term "functional 
foods" refers to a variety of foods that have 
certain common characteristics. Functional 
foods are biologically active ingredients 
that have the potential to reduce disease risk 
when consumed as part of a normal diet. 
These foods are beneficial to health above 
and beyond traditional nutritional value 
(Gok & Ulu, 2019). According to the 
European consensus document (Diplock et 
al., 1999), a food product is considered 
functional food if, beyond adequate 
nutritional effects, it improves one or more 
target functions in the body, reducing the 
risk of developing a disease.  

Jonas and Beckmann (1998) have 
classified functional foods into two 
different categories as modification and 
enrichment. The modification involves the 
artificial regulation of genes by 
biotechnological methods to reduce harmful 
substances in food content or to increase the 
value of nutrients in food. Enrichment, on 
the other hand, involves the acquisition of 
new foods by adding essential nutrients that 
are or are not naturally present in food such 
as probiotic yogurt (Öncebe et al., 2019). 

Prebiotics, a special dietary fiber, are 
known for their health benefits and 
reduction in cancer risk in humans, 
including increased bioavailability of 
minerals, modulation of the immune 
system, prevention of gastrointestinal (GI) 
infections, modification of inflammatory 
conditions, regulation of metabolic diseases 
(Roberfroid, 2010; Davani et al., 2019). 
They are not affected by heat, cold, acid, or 
time, provide a wide range of health 
benefits and feed the good bacteria that 
everyone has in their intestines. A prebiotic  

 

 

is a beneficial food item that affects the host 
by selectively stimulating growth or  

 

activity, or both of the limited number of 
bacterial species found in the colon 
(Nagpal, 2011). Known as a functional 
food, Kefir is a fermented milk product and 
a natural probiotic that consumes prebiotics. 
Kefir grains contain lactic acid bacteria, 
acetic acid bacteria, and yeasts (Karaca et 
al., 2018). Fermented foods such as pickles 
and functional foods containing compounds 
such as probiotics are also functional foods. 

Celiac disease or gluten sensitive 
enteropathy is a chronic disorder of the 
small intestine caused by exposure to gluten 
in the genetically predisposed individuals 
(Man et al., 2014). It is characterized by a 
strong immune response to certain amino 
acid sequences found in the prolamin 
fractions of wheat, barley and rye (Hussein 
et al., 2012). When people with celiac 
disease eat foods or use products containing 
gluten, their immune system responds by 
damaging or destroying the intestinal villi 
leading to the malabsorption of nutrients, 
thus adversely affecting all systems of the 
body (Hussein et al.,2012). Intestinal 
symptoms can include diarrhea, abdominal 
cramping, pain and distention and untreated 
celiac disease may lead to vitamin and 
mineral deficiencies, osteoporosis and other 
extra intestinal problems. The gluten-free 
diet remains until now the only treatment 
for celiac disease. Gluten free diet has 
benefits such as the recovery of the villi of 
the small intestine and risk reduction of 
malignant complications (Man et al., 2014). 

In our country, is between one thousand 
to 1 percent prevalence of celiac disease 3, 
while it is estimated celiac from 250 
thousand to 750 thousand in Turkey but 
considering that diagnosis to 10 percent is 
expected that patients diagnosed between 
25 thousand to 75 thousand. Undiagnosed 
patients are the invisible part of the iceberg. 
Our Ministry of Health Information 
According to the data obtained from the 
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system according to the region in the 
number of diagnosed celiac disease in 
Turkey distribution but follows for 2017 
along with 2019 in May as of our country 
Celiacs number is 68123 (Aydoğdu et al., 
2005) 

The development of a gluten-free 
alternative product for consumers with 
gluten intolerance is a subject of research all 
over the world. Increasing the variety of 
gluten-free products with the increase of 
gluten-sensitive individuals is of great 
importance as it will positively affect both 
the economic and social comfort of the 
people (Benjamin et al., 2018). Besides, it is 
of great importance to make gluten-free 
products functional by increasing their 
nutritional value (Hosseini et al., 2018). In 
this study, it was aimed to develop prebiotic 
products with four different gluten-free and 
one gluten-containing functional foods as a 
control, and to make both sensory and 
nutritional value analyzes of the developed 
products (Güngör, 2019).  

2. Materials and Methods 
2.1. Material Production 

Five different cookie recipes were 
created by using four gluten-free (chickpea 
flour, dried bean flour, rice flour, 
buckwheat flour, carob flour, teff flour) and 
one gluten-containing flour (wheat flour) 
and their both sensory and nutritional 
analyzes were made. In order to prepare the 
cookies the following materials has been 
purchased from local market: chickpea 
flour, dried bean flour, rice flour, 
buckwheat flour, carob flour, teff flour, 
wheat flour, butter, oil, eggs, powdered 
sugar, baking powder, vanilla, wheat starch, 
amaranth flour, rose water. The recipes of 
cookies is given in Table 1. 

Butter, powdered sugar, vanilla, baking 
powder were used as fixed materials in 
different proportions in each recipe due to 
the difficulty in making and shaping of 
flours, except for wheat flour, because of 
their gluten-free nature. 

2.2. Sensory analysis 

Sensory evaluation of cookies was 
applied to the group of  70 untrained 
panelists. Evaluation focused on overall 
sensory quality of cookies based on 
appearance, texture, smell, taste, and 
general consumption criteria with a hedonic 
scale of five points from “dislike 
extremely” to “like extremely”. The cookies 
presented to the panelists were numbered 
randomly with three-digit codes. Evaluation 
form were used to analyze sensory 
parameters. After evaluation were 
completed, the averaged data were 
tabulated.  It aims that the taster can 
evaluate without prejudice and without 
being affected by the ranking. The prepared 
cookies (Chickpea flour cookie-NK, Dried 
bean flour cookie-KK, Wheat flour cookie-
BK, Rice flour cookie-PK, Buckwheat and 
Carob cookie- KVK) were shaped in the 
same molds and quantities. The sensory 
characteristics of the samples were tested in 
the laboratory using the Organoleptic 
instrument, with the related product notice 
analysis method of the Turkish Standards 
and Turkish Food Codex regulations. 

 

2.3. Proximate analysis of cookies 

The first three products (BK 3.56; NK 
3.36 and KVK 3.21) with highest mean 
value in the general liking criterion were 
determined their proximate composition 
was analyzed by AOAC (2005) official 
method of analysis. Highest scored three 
cookies analyzed for: moisture content by 
drying oven device, fat by Soxhlet solvent 
extraction method, protein by micro-
Kjeldahl method (N x 6.25), and ash content 
by dry ashing method. The dietary Fiber 
(%) contained in the samples was 
determined by using the spectrophotometric 
device; Energy (%) was determined by the 
analysis method (FAO Food and Nutrition, 
2003); Starch amount (%) were determined. 
Three replications of experiment were 
performed and mean value of each 
parameter with standard deviation were 
calculated. 
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2.4. Statistical analysis 

Statistical analysis of the evaluation 
results of the sensory was carried out by the 
SPSS software, version 17.0. The 
conformity of the variables to normal 
distribution was examined with the 
Kolmogorov Smirnov test. Mean, standard 
deviation, and median values were utilized 
in presenting descriptive analyzes. The 
Mann-Whitney U Test was employed when 
evaluating non-parametric variables 
between two groups, and the Kruskal Wallis 
test was employed when evaluating 
variables between more than two groups. 
The cases where the p-value was less than 
0.05 were considered statistically 
significant. The results of the food analysis 
and the statistical analysis were discussed 
together, and the panelists' evaluations and 
the health characteristics of the foods were 
compared (Olcay A, 2014). 

3. Study Results and Discussion  
The preferences characteristics of 

cookies identified with sensory tests in 
terms of appearance, texture, smell, taste, 
general liking, and product consumption. A 
total of 70 people, 35 males and 35 females, 
participated in this study. 27 people were 
under 30 years old, 38 people were between 
30-50 and 5 people were over 50 (Figure 2). 

Scores given for appearance, texture, 
smell, taste, product consumption (Table 2), 
and general liking (Figure 3) were 
compared by gender; it was determined 
with Mann Whitney U Test that there was 
no significant difference between males and 
females. 

Samples were compared for 
Appearance, Texture, Smell, Taste, General 
liking, and Consumption. No significant 
difference was found in terms of appearance 
and smell between samples. It was observed 
that there was a significant difference 
between the samples in terms of texture, 
taste, general liking, and consumption. 
Posthoc analysis results performed in terms 
of taste, the score of the PK sample was 
lower than BK and KVK samples.  

When looking at the general liking 
scores, the score of the BK sample was 
higher than the KK, PK, and KVK samples. 
In terms of consumption scores, the score of 
the NK sample was higher than the scores 
of the KK, PK, and KVK samples. 
Similarly, the score of the BK sample was 
higher than the scores of the KK, PK, and 
KVK samples (Figure 4).  

Posthoc analysis was conducted to 
examine whether there was any difference 
between the samples in texture, taste, 
general liking, and consumption (Table 3). 
In terms of texture, the score of the NK 
sample was higher than the other 4 samples. 
In terms of taste, the score of the PK sample 
was lower than the BK and KVK samples.  
When looking at the general liking scores, 
the score of the BK sample was higher than 
the KK, PK, and KVK samples. In terms of 
consumption scores, the score of the NK 
sample was higher than the others. 
Similarly, the score of the BK sample was 
higher than the scores of KK, PK, and KVK 
samples.    

 
When the samples were analyzed in 

themselves with the Spearman Correlation 
Test, there was a same directional 
correlation between "smell" and 
"appearance", between "taste" and 
"appearance and smell", between "general 
liking" and "appearance, smell, and taste", 
between "consumption" and "appearance", 
between "taste" and "general liking" in the 
NK sample. In the KK sample, there was a 
same directional correlation between 
"smell" and "appearance", between “taste" 
and "appearance and smell", between 
"general liking" and "appearance and taste", 
between "consumption" and "taste and 
general liking". In the BK sample, there was 
a same directional correlation between 
"smell" and "texture", between "taste" and 
"texture and smell", between  "general 
liking" and "texture, smell, and taste", 
between "consumption" and "appearance, 
texture, taste, and general liking". In the PK 
sample, there was a same directional 
correlation between "smell" and "texture", 
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between "taste" and "smell", between 
"general liking" and "appearance, smell, 
and taste", between "consumption" and 
"texture, smell, taste, and general liking". In 
the KVK sample, there was a same 
directional correlation between "smell" and 
"appearance and texture", between "taste" 
and "appearance, texture and smell", 
between "general liking" and "taste", 
between "consumption" and "general 
liking" (Table 4). 

 
As a result of the food analysis 

evaluation of the top three products (BK 
3.56; NK 3.36 and KVK 3.21) in the general 
liking criterion, Buckwheat and Carob 
Cookies had a dietary fiber rate of 2.20%, 
Chickpea flour cookies had 7.20%, wheat 
flour cookies had 1%. When looking at the 
energy level results of the samples, BK 
wheat flour cookies had the highest ratio 
(520.46 kcal/100g). As a result of food 
analysis, it was determined that the highest 
ash percentage was found in chickpea flour 
cookies with 1.30%. The highest rate in 
terms of carbohydrate levels was 63.83% in 
KVK - Buckwheat and Carob flour cookies.  

 
Chickpea flour, buckwheat, and carob 

flour, three of the gluten-free flours used in 
the study, are the flours for which protein 
levels were not expected to be high due to 
their structure. The food analysis result 
supported this study. The highest protein 
percentage was in wheat flour cookies with 
8.48.  As a result of the analysis, the highest 
humidity was in Buckwheat - Carob cookie 
with 8.48%. Butter was used in similar 
proportions in all recipes. However, the 
amount of material varies according to the 
consistency of the cookies. For this reason, 
chickpea flour (27.85%) and wheat flour 
(27.46) cookies, in which a significant 
difference between fat percentages was not 
found, required similar fat content in terms 
of consistency. Buckwheat and carob 
cookies (19.32%) on the other hand, came 
to its proper consistency with less amount 
of butter because of the binding 
characteristics of the carob.  

Starch constitutes the majority of wheat 
flour with 71%. As a result of the analysis, 
the starch amount of the wheat flour cookie 
was the highest with 40.3%, per the quality 
of the flour used (Table 5). 
 

4. Conclusion 

Within the scope of the study, five 
different cookie recipes were created and 
analyzed by combining four gluten-free and 
one gluten-containing flour with functional 
foods. According to the analysis results, the 
sample with the highest dietary fiber rate 
was NK chickpea flour cookie with 7.20%. 
The lowest dietary fiber was in wheat flour 
cookies with 1%. BK Wheat flour cookie 
was found to contain higher starch with 
40.3% than the other two samples. Wheat 
flour cookies again have the highest rate in 
energy analysis. Food analysis results gave 
expected results depending on whether the 
flours used contain gluten or not. Although 
there was no significant difference between 
the used fat and sugar rates, some flours 
need more fat to obtain consistency due to 
their structure. The fat percentage criterion 
in the analysis, therefore, did not give a 
meaningful result. In terms of carbohydrate 
content, a 63.83% result was seen in wheat 
flour cookies. However, the percentages in 
the other two cookies did not differ greatly 
in terms of carbohydrates.   

The majority of panelists preferred BK 
wheat flour cookie, which is a widely 
known recipe in terms of appearance, taste, 
general liking, and consumption, while they 
preferred NK chickpea flour cookie in terms 
of smell and texture. The scores given by 35 
males, and 35 females participating in the 
study for appearance, texture, smell, taste, 
general liking, and product consumption 
were compared; it was observed that there 
was no significant difference between 
males and females.  

 In terms of consumption scores, NK 
was higher than the other three cookies 
made with gluten-free flour. When the 
sensory analysis results of cookies prepared 
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with functional foods and gluten-free 
products were examined, it was seen that 
they could be preferred by most of the 
panelists.  

When the factors affecting the 
purchasing decisions of today's functional 
food consumers were examined, they were 
seen to be the factors such as the taste of the 
functional product, the brand reputation of 
the product, the level of education of the 
consumer, avoiding giving confusing and 
difficult information about the product, 
emphasizing the health benefits of the 
product, carrying out promotional and 
tasting studies about the product, choosing 
the most suitable markets for the target 
consumer group (Sevilmiş, 2008). 

In this study, four new products 
prepared with different gluten-free flours 
and enriched with functional foods were 
developed, which are suitable for general 
consumption habits and can be an 
alternative to NK wheat flour cookies, 
which the majority are accustomed to. It 
was observed that these cookies prepared 
with different flours attract the attention of 
consumers and that consumers tend to 
consume these different products.  

The study has shown that if people gain 
awareness and find consumption 
opportunities, the widespread use of 
functional and gluten-free foods, the 
production of alternative products, and the 
idea that these foods are not medicines but 
only a supplementary element to healthy 
nutrition will be adopted.  

Only 10% of those who do not use 
functional products say that they can use 
these products if they are informed, and 
52% of them say that they would not use 
these products even if they are informed. 
This 10% section, on the other hand, prefers 
to be informed mostly by the opinions of 
experts. Since the contradictory news about 
these products in media channels causes 
people to be insecure about them, the 
statements made by the experts on the 
subject are more effective in guiding the 
consumers.  

Due to the high prices of such foods and 
the lack of a widespread understanding of 
their usage and places in Turkey, it is 
thought that increasing the alternatives on 
this subject would be beneficial. A study on 
functional foods has shown that the level of 
use of these foods has increased 
significantly. Participants were asked "how 
often do you use functional foods" and their 
answers are as follows: 10.4% stated that 
they use it every day, 20.8% once a week, 
24.7% 2-3 days a week, 13.0% once a 
month, and 23.1% rarely. As can be 
understood, 55.9% of functional food 
consumers consume functional products at 
least once a week (Karaağaç, 2010).  

At the 6th Meeting of the International 
Scientific Association of Probiotics and 
Prebiotics (ISAPP) in 2008, the definition 
of "diet prebiotics" was defined as 
substances that benefit the gastrointestinal 
microbiota. With this definition, it has been 
reported that prebiotics is useful not only in 
the colon but also in many places such as 
the oral cavity and the urogenital system 
(Valcheva et al., 2016). With the 
production/consumption of functional 
foods together with probiotic 
microorganisms and prebiotic substances, it 
is possible to strengthen the defense 
mechanism of the body and reduce the risk 
of disease and health problems (Green et al., 
2020). 

In this study, it was seen that gluten-free 
and prebiotic products could be developed 
with functional foods, and it was concluded 
that they could be consumed with a high 
degree of liking by consumers, and it is 
thought that these and similar products will 
become widespread with similar studies. 
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Premixing Cream (Oil, butter, powdered sugar)

Mixing ( flour, starch, eggs, baking powder, vanilla)

Resting (at 3-4oC, 30 min)

Molding

Cooling

Packaging and Storage  (at ambient temperature) 

Fig. 1. Flow chart for cookies preparation

Baking (at 200oC, 20-30 min)
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Table 2. The scores of appearance, texture, smell, taste, general liking, and product consumption by gender
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Table 3. Posthoc analysis results
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Table 4. The correlation of the scores given within the samples themselves
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Table 5. Food analysis results of the samples
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