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 ABSTRACT 
In this study, the effects of functionality of Kavılca fibre on ice cream 
physicochemical and sensory characteristics were evaluated. The 
supplemented ice cream samples were found reduced number of intercellular 
space and diameters because of the existence of filamentous extensions 
surrounding the protein network. According to DSC, glass transition (Tg′), 
freezing point (Tf), melting (Tm′), and melting point (Tm) values 
demonsrated a significant decrease with the rising of fibre concentration. In 
general assessment, the results have been revealed that Kavılca fibre can 
improve the quality and sensory properties of ice cream and can be used as 
a fat substitute. 
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1. Introduction  

Wheat is one of the most widely used 
cultural plants in human nutrition throughout the 
world, and besides, it constitutes the basis of 
basic nutrients in our country and in the other 
developing countries. There are different 
varieties of wheat caused by the variations in the 
number of its chromosomes. In contrast to bread 
wheat (Triticum aestivum), which is used widely 
today, Triticum dicoccum variety is the wheat 
variety that was consumed widely until the 19th 
century and is known as "Emmer", "Kavılca", 
and "Gernik." Kavılca is an ancient wheat 
variety that has been cultivated for centuries and 
that is becoming extinct. It is also known as 
Kavılca, Kabluca, and Yaban Wheat in the Kars 
region of Turkey (English: Emmer, Latin: 
Triticum dicoccum, Italian: Ferro). This variety, 
one of the ancestors of wheat, has many 
properties that are different from those of the 
modern wheat varieties. Kavılca is also known 
as “buckwheat” (Hayıt and Gül, 2005; Bilgiçli, 

2009). Buckwheat (Fagopyrum esculentum 
Moench.), which belongs to the 
family Polygonaceae, is an annual plant and it is 
known that it resembles grains regarding its 
chemical compound and usage characteristics. It 
consists of dietary fibre, essential 
polyunsaturated fatty acids (PUFAs), vitamins 
(B1, B2, and B6), and antioxidant compounds 
such as routine and quercetin, and minerals (P, 
K, Mg, and Fe). Because buckwheat has high 
nutrient quality, it has a great potential in food 
industry in terms of functional food production 
(Dizlek et al., 2009). The incorporation of 
buckwheat fibre which is rich in fibre content 
can be included in dairy technology such as ice 
cream industry as an ingredient to be used in the 
manufacture of new functional products with 
high nutritional value and distinct flavour and 
aroma. 

Gluten is excluded from the diet of coeliac 
patients as it causes serious bowel symptoms 
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(Hayıt and Gül, 2005; Torbica et al., 2010). 
Unfortunately, their sole treatment process is 
seriously sticking to a diet that does not include 
gluten throughout their whole lives. We define a 
diet free of wheat, barley, and rye flour as a 
gluten-free diet (Ciclitira et al., 2005; Urgancı, 
2005; Türksoy and Özkaya, 2006). Buckwheat 
is a food component that meets an ideal gluten-
free diet for gluten patients since this variety of 
wheat does not include gluten (Hayıt and Gül, 
2005; Bilgiçli, 2009). Using this wheat, can be a 
good substitute for the ingredients being used in 
gluten-free products. 

In conclusion, because we thought that 
Kavılca, an ancient fat variety of wheat, should 
be kept under protection and its production 
should be expanded and supported by scientific 
studies, we produced ice cream with the fibre 
that we obtained in our study. We aimed to find 
out how it affected the quality, thermal 
properties, nutritional and rheological properties 
of ice cream, and to reveal its profile map of 
physical and sensorial properties such as 
increased in volume and melting. 
 
2. Materials and Methods 
2.1. Materials  

Raw cow milk and cream were purchased 
from Balacan Farm landing Erzincan province, 
Turkey and sugar, salep, skim milk powder and 
emulsifier (mixture containing mono and 
diglycerides of fatty acids) were obtained from 
local markets. The organic Kavılca wheat was 
fetched from a local production at Hacıpiri 
village of Akyaka district of Kars in Turkey and 
fibre was produced using a traditional milling 
machine according to the modified methods of 
Bauer et al. (2012).  

2.2. Physicochemical composition of dietary 
fibre 

Moisture and ash content were determined 
by the methods described in Martinez et al. 
(2012) and AACC (1995), respectively. The 
fibre pH was determined using a pH meter 
(OHAUS starter 3000; Vyncke, 1981). The 
contents of consisting of soluble dietary fibre 
(SDF), total dietary fibre (TDF) and insoluble 
dietary fibre (IDF) were found using enzymatic 
method (AACC, 2009).  

 
2.3. Ice cream samples processing   

The ice cream samples were produced in the 
Sofra patisserie, Erzincan, Turkey. First, fat 
contents of mixes were standardized to 5% by 
adding cream. The formulation of ice cream mix 
consisted of skimmed milk powder 4.7%, sugar 
18%, a stabiliser salep; 0.6%, emulsifiers 0.2% 
and Kavılca fibre (KF) added separately at 0.5%, 
1%, 1.5% and 2% ratios to experimental groups 
except control sample. The mixtures were 
pasteurized at 85oC for 20 min and stored at 4oC 
for 24 h and the mixes were frozen using an ice 
cream freezer (Ugur Cooling Machineries Co., 
Nazilli, Turkey) to the ice cream production. 
Later each experimental sample was packaged 
and stored at -22oC. The production and flow 
chart of the ice cream samples are presented in 
Figure 1 and 2, respectively  
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Figure 1. a) organic Kavılca wheat; b) flour was produced using a traditional milling machine; c) fibre 
obtained from organic Kavılca; d) production of mix; e) mix; f) production of ice cream. 

 

 
Figure 2. The flow chart of the ice cream samples 
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2.4. Physicochemical analysis of sample 
treatments  

The moisture, acidity, fat and ash were 
analyzed according to Kurt et al. (2007) method 
and pH was measured using a pH metre 
(Ohaus starter 3000). The apparent viscosity 
was measured using a digital 
Brookfield Viscometer, Model DV-
I (Brookfield Engineering Lab- Inc, USA; Akın 
et al., 2007) and overrun were determined in ice 
cream samples according to the Marshall and 
Arbuckle (1996) and Güven and Karaca (2002) 
methods. 
 
2.5. Microstructure analysis  

Microstructure analysis in ice cream samples 
was carried out using Scanning Electron 
Microscopy (SEM; FEI, Quanta FEG 450) 
according to the modified methods of Akalın et 
al. (2012). The samples were weighed 
aluminium tubes (inner diameter 1.16 mm, 
length 30 mm) as 0.3 g and the aluminium tube 
was pushed twice into the ice cream 
approximately 1–2 cm below the surface. The 
measurements were recorded with 
magnification 5000 and 30.000 at 15 kV under 
low vacuum condition. 
 
2.6. DSC measurements   

DSC measurements of thermograms were 
obtained with using EXTAR DSC 7000 
equipped. Aliquots (approximately 15 mg) of 
each sample were sealed into aluminium pans 
and then loaded onto the DSC instrument. The 
samples were prepared following methodology 
adapted from Blond (1994), and it was applied 
including this steps: (i) cooling to -80 °C at 10 

°C/min, (ii) heating from -80 to -40 °C and 
annealing at the same temperature for 30 min to 
promote maximal ice formation, (iii) cooling to 
-80 °C at 10 °C/min and isothermal holding for 
5 min and (iv) heating from -80 to 20 °C at 5 
°C/min. 

 
2.7. Sensory evaluation  

Sensory properties were carried out in ice 
cream samples after 1 week of storage according 
to Lawless and Heymann (2010) and the 
evaluation was performed by 20 panelists. The 
9-point hedonic scale that consisted of points 
between 1 (dislike extremely) and 9 (like 
extremely) was used for the specified sensory 
attributes which were resistance to melting, 
body and texture, cream aroma, colour, taste and 
aroma, mouthfeel, gumming structure, iced 
structure and general acceptability. 
 
2.8. Statistical analysis  

Statistical analysis was performed using 
SPSS 22.0 (IBM Corp., Released 2013). Data 
were analyzed by analysis of variance 
(ANOVA) and the differences between means 
by the ANOVA and Duncan’s Multiple 
Range Test were used to determine significant 
differences among the results. 
 
3. Results and Discussion    

The chemical composition of milk is used to 
produce Kavılca fibre ice cream was as 
follows: titratable acidity 0.17% (±0.00) as 
lactic acid (L.A.), pH 6.37 (±0.03), total solids 
11.01% (±0.01), fat 3.09% (±0.00), protein 
2.88% (±0.02) and ash 0.66% (±0.02). 

 

 
Table 1. The gross chemical and physical properties of Kavılca fibre 

Analysis Kavılca fibre 
Dry matter (%) 93.72±0.50 

pH  6.44±0.01 

Ash (%)  2.94±0.00 
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Total dietary fibre (g/100 g) 50.19±0.79 

Insoluble dietary fibre (g/100 g) 46.41±0.55 

Soluble dietary fibre (g/100 g) 3.40±0.24 

*n.d. -not determine 

3.1. Physicochemical qualities of dietary 
fibres   

 As can be seen in Table 1, dry matter, pH, 
ash, total dietary fibre, insoluble dietary fibre 
and soluble dietary fibre of its Kavılca fibre were 
found as 93.72±0.50, 6.44±0.01, 2.94±0.00, 
50.19±0.79, 46.41±0.55 and 3.78±0.24 g/100 g 
respectively. 

 This result accords with the findings of 
Zhao et al. (2017) who reported that the ice 
cream samples with flour obtained from yacon 
(Smallanthus sonchifolius) total dietary fibre, 
insoluble dietary fibre and soluble dietary fibre 

contents to be 52.02, 39.99 and 4.84 g/100 g 
respectively.  

Our results are supported by the report with 
previous findings (Prosky et al., 1988; Yılmaz, 
2005; Yangılar, 2015a; 2015b). 

 
 

3.2. Physicochemical of ice cream samples 
The average values of chemical analysis 

results of experimental ice cream samples and 
Duncan multiple test comparison results were 
presented in Table 2.  
 

 
Table 2. The effect of different Kavılca fibre concentrations on some physicochemical properties of 

ice creams (mean±SD) 
Ice cream 
samples 

Total solids 
(%) 

Fat (%) Titratable 

acidity (%) 

pH Ash (%) 

C1 31.95±0.24a 5.42±0.03c 0.16±0.00a 6.73±0.01b 1.43±0.07a 

C2 32.17±0.19ab 5.36±0.09bc 0.18±0.00a 6.69±0.01a 1.49±0.01ab 

C3 32.58±0.09bc 5.17±0.04abc 0.20±0.01ab 6.71±0.01a 1.51±0.06ab 

C4 32.88±0.08c 5.12±0.24ab 0.21±0.00cd 6.70±0.00a 1.57±003ab 

C5 32.95±0.26c 4.91±0.02a 0.23±0.01d 6.68±0.01a 1.62±0.01c 

C1, control (without KF); C2, 0.5% (w/w) KF added; C3, 1% (w/w) KF added; C4, 1.5% (w/w) KF 
added and C5, 2% (w/w) KF added. *Means within the same column with different letters are 
significantly different (p<0.05). 
 

According to the results of variance analysis, 
the ice cream samples were found to be 
statistically significant at p<0.01 on the 
examined properties (dry matter, fat, titration 
acidity, pH, and ash). In their studies in which 
they produced probiotic ice cream using apple, 

orange, oat, bamboo, and wheat fibres, Akalın et 
al. (2018) found that fibre contents affected dry 
matters of the samples positively and caused 
them to increase. The average values of the 
chemical analysis results of the experimental ice 
cream samples were given in Table 2. According 



Ertugay et al./Carpathian Journal of Food Science and Technology, 2020, 12(3), 35-50 
  
 

 
 

40 

to the results of the variance analysis, the ice 
cream samples were found to be statistically 
significant at p<0.01 on the examined properties 
(dry matter, oil, titration acidity, pH, and ash). 
When the values of dry matter and ash were 
compared, the samples were ordered as C1 <C2 
< C3 < C4 < C5. Parussolo et al. (2017) reported 
that the amounts of dry matter and ash of the ice 
cream samples that they produced using the 
flour obtained from yacon (Smallanthus 
sonchifolius) increased depending on the 
increased in concentration.  

Regarding the amounts of fat in the ice 
cream samples, it was identified that the lowest 
amount of fat was in C5 coded sample (4.91%) 
and the highest amount of fat was in C1 coded 
sample (5.42%). Dervişoğlu and Yazıcı (2006) 
found the fat contents of the ice cream samples 
that they produced using different 
concentrations of fibres they obtained from 
citrus rind to be 6.73% with 0.4% concentration, 
6.63% with 0.8% concentration, and 6.40% with 
1.2% concentration. The results of the 
researchers were higher than those of us, but 
they also found that the ice creams that we 
produced using fibre caused a decrease in fat 
content depending on the increased in 
concentration just like in this study. 

As shown in the Table 2, the increased in the 
fibre concentration statistically increased the 
titration acidity of the ice cream samples 
depending on the rate of increased (p<0.05). 

Çakmakçı et al. (2015) reported that the titration 
acidity values increased in the ice cream samples 
that they produced using different 
concentrations of oleaster flour and their studies 
were consistent with our results. Fluctuations 
were observed in the pH values of the ice cream 
samples with fibre addition; however, variations 
between the samples could not maintain their 
statistical significance. The highest pH value 
was found to be 6.73 in the C1 coded sample and 
the lowest pH value was 6.68 in the C5 coded 
sample. According to the results of Duncan 
multiple comparison tests, the samples were 
ordered C1 < C2 < C3 < C4 < C5 in terms of the 
amounts of ash.  

 
3.3. Thermal characteristics 

The effect of Kavılca fibre concentration on 
the melting and glass transition temperatures of 
the ice cream samples were given in Table 3 and 
the effect of Kavılca fibre on the freezing point 
temperature and melting point temperature of 
the ice cream samples were given in Table 4. It 
was detected that the glass transition 
temperature and the melting temperature 
decreased depending on the increased in the 
concentration when the data that were obtained 
using DSC device were examined in order to 
investigate the thermal properties of the ice 
cream samples that were enriched by using fibre 
in different concentrations. 

 

Table 3. The effect of Kavılca fibre concentration on the glass transition and melting temperatures of 
ice creams (mean±SD) 

Ice 
cream 
samples 

T’g 
(glass transition temperature) 

 

T’m 
(melting temperature) 

Onset (°C)  Midpoint 
(°C) 

Offset (°C) Onset (°C)  Midpoint (°C) Offset (°C) 

C1 -51.87±0.11b -46.90±0.52b -41.59±2.07b -36.60±1.68d -31.46±0.10d -27.57±0.91c 

C2 -57.44±0.00e -57.21±0.01d -53.24±0.05c -35.70±0.00cd -30.89±0.13d -27.62±0.02c 

C3 -56.32±0.02d -55.03±0.04c -53.22±0.31c -30.54±0.76b -29.02±0.03c -28.78±0.01c 
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C4 -52.18±0.06c -46.79±0.07b -41.04±0.40b -32.21±0.68bc -27.80±0.28b -21.34±1.35b 

C5 -42.20±0.04a -41.86±0.26a -32.89±1.53a -14.76±1.73a -11.38±0.26a -11.04±0.67a 

C1, control (without KF); C2, 0.5% (w/w) KF added; C3, 1% (w/w) KF added; C4, 1.5% (w/w) KF 
added and C5, 2% (w/w) KF added. *Means within the same column with different letters are 
significantly different (p<0.05). 
 

As we can see in Table 3, the highest Tg′ 
values were found in the sample C5 and the 
samples C1, C4, C3, and C2 followed it 
respectively. When the results were evaluated 
from a statistical point of view, the effect of fibre 
addition on the Tg′ and Tm′ values of the samples 
were found to be significant (p<0.01) and 
decreases in glass transition and melting 
temperatures were detected as the fibre 
concentration increased. Yüksel (2015a) found 
that the Tg′ and Tm′ values of the ice cream 

samples he produced using different 
concentrations of blackthorn (Prunus spinosa) 
were parallel to our results. The researcher 
commented that the decrease in Tg′ and Tm′ 
values could be due to the fact that the water 
content in the ice cream samples had been 
frozen. Our study results are consistent with the 
results of the DSC analysis of the ice cream 
samples that Soukoulis et al. (2009) produced 
using wheat fibre. 

 
Table 4. The effect of Kavılca fibre concentration on the freezing point temperature and elting point 

temperature of ice creams (mean±SD) 
Ice cream 
samples 

Initial 
freezing point  

Tf  (°C) 

Heat of ice freezing 
(enthalpy) ΔH (J/g) 

Initial melting 
point Tm (°C) 

Heat of ice 
melting 

(enthalpy) ΔH 
(J/g) 

C1 -12.42±0.65b 128±16.97bc -2.10±0.43a 109±15.55a 

C2 -10.53±0.04a 124±1.41ab -3.02±0.03b 117±2.82a 

C3 -14.50±0.00d 145.50±0.70c -2.40±0.14ab 94.20±1.13a 

C4 -13.43±0.51cd 138.5±2.12bc -2.59±0.06ab 101.50±2.12a 

C5 -10.60±0.77a 104.5±0.70a -2.36±0.44ab 100.65±4.73a 

C1, control (without KF); C2, 0.5% (w/w) KF added; C3, 1% (w/w) KF added; C4, 1.5% (w/w) KF 
added and C5, 2% (w/w) KF added. *Means within the same column with different letters are 
significantly different (p<0.05). 

 
In Table 4, the highest Tf value was found in 

the sample C2 and the lowest in the sample C3; 
and the highest Tm value was found in the C1 and 
the lowest in the sample C2. The freezing point 
and the melting point temperatures of the ice 
cream samples were found statistically 
significant (p<0.01). The results show that the 

density and composition of fibre might have 
affected the molecular water of the ice cream. 
 
3.4. Microstructure 

Identification of microstructures of foods is 
important in terms of dimensional regulation of 
identifiable components that constitute the food, 
understanding of their interaction with each 
other, and providing information about their 
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physical conditions. When we examine a 
product such as ice cream from a technological 
point of view, we need to emphasize that the 
microstructure of a product is important in order 
to realize a production with the desired textural 
and sensory properties. The microstructures of 
the fibre and ice cream samples that were 
obtained using Scanning Electron Microscope 
(SEM) are seen in Figure 3. We determined that 
the microstructure of the fibre was distributed in 
the gel homogeneously. Sánchez-Alonso et al. 
(2006) also detected a result of the 
microstructure of a similar wheat fibre. When 

we examine the shapes of the ice cream samples, 
it is obvious that there are significant structural 
variations between the control sample and the 
samples containing Kavılca fibre. We also see 
the result that there are more serum phases and 
gaps in the control sample in the control groups 
of the studies conducted by Sandoval-Castilla et 
al. (2004) and Ramirez-Santiago et al. (2010). 
However, it was determined that filamentous 
extensions and serum phases existed in the 
samples that Kavılca fibre was added into, but 
the number of gaps and their diameters 
decreased. 

 
Figure 3. Scanning electron micrographs of ice cream samples and fibre. Labelled arrows: a. fibre; b. 
control; c. 0.5% (w/w) Kavılca fibre added; d. 1% (w/w) Kavılca fibre added, e. 1.5% (w/w) Kavılca 
fibre added, f. 2% (w/w) Kavılca fibre added.  

 
In their studies, Soukoulis et al. (2009) 

reported that the samples with oat and wheat 
fibres affected viscosity significantly among the 
ice cream samples that they produced using 
apple, oat, wheat fibres and inulin, and a tougher 
structure was formed; and they reported that this 
was probably because of undissolved materials 
bound the water. They also reported that the 

serum phase of the microstructures of the 
samples containing 4% oat and wheat fibres 
decreased by means of the fibres that held the 
water and this caused an increased in viscosity. 
They detected that the fibres that were 
comprised of polysaccharides contributed to the 
effect of apple fibre on viscosity and viscosity 
increased 3-15 times the control sample. The 
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researchers reported that the fact that ice creams 
with apple fibre do not have granular structures, 
but they contain much pectin had a positive 
effect on viscosity in consequence of the 
examination of their microstructures. They 
already reported in their previous studies that 
pectin was an anionic hydrocolloid that could 
interact with positive charges on protein surface 
(Soukoulis et al. 2007). 

Akalın et al. (2018) produced probiotic ice 
cream using different dietary fibres (apple, 
orange, oat, bamboo, and wheat) and 
investigated their microstructures. When they 
compared the ice cream samples that were 
produced using serum phase of the control 
samples and dietary fibre, they found that it was 
more watery and they reported that only the 
sample with wheat fibre was effective on the 
increased in viscosity (p<0.05). They reported 

that apple and orange fibre added ice cream 
samples were different from the ice creams that 
were produced using bamboo, oat, and wheat 
fibre in terms of granular structure. However, 
they found that a significant increased occurred 
in viscosity in also the samples produced using 
apple and orange fibre (p<0.05). 
 
3.5. Viscosity analysis  

The data on the results of viscosity analysis 
of the experimental ice cream samples were 
given in Figure 4. Regarding the values that 
were obtained at 20 and 50 rpm, it was observed 
that the sample C5 had the highest viscosity 
value, and the group C1 (control group) had the 
lowest.  

 

 

 
Figure 4. Viscosity values of ice cream mixes. Different letters above the bars indicate significant 
differences by Duncan multiple range test (p<0.05). 

 
In their studies in which they produced 

probiotic ice cream using apple, orange, oat, 
bamboo, and wheat fibres, Akalın et al. (2018) 
reported that the effects of fibre contents on the 

viscosity of the samples were 0.133, 0.120, 
0.082, 0.071, 0.043, and 0.042 for apple, orange, 
wheat, bamboo, oat, and control samples, 
respectively. They stated that the fact that wheat 
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fibre provided the samples a higher viscosity 
than oat fibre did was because of different fibre 
compositions and the dissolution rate and the 
rate of insolubles as Alan et al. (2012) also 
stated. Rodehutscord et al. (2016) reported that 
wheat fibre had a higher viscosity when 
compared with oat fibre. 
  

3.6. Overrun analysis 
The average values of the increased in the 

volume of the samples were presented and 
arranged in Figure 5 for better comprehension. 
All the samples were found statistically different 
from one another in terms of increased in 
volume.  
 

 
Figure 5. Overrun values of ice cream samples. Different letters above the bars indicate significant 

differences by Duncan multiple range test (p<0.05) 
 

Crizel et al. (2014) reported that the 
increased in the volume of the samples they 
produced adding orange fibre in addition to 
different formulations were lower than those of 
the control sample and this might be because of 
the decrease in the fat content of the samples. It 
was reported that the decrease in volume 
increased caused the control groups to have a 
higher melting rate and this was caused by the 
air cells that exist in the structure of ice cream 
(Marshall et al., 2003). A study that confirms 
this finding was conducted by Akalın et al. 
(2018). The researchers detected that the ice 

creams that they produced using wheat fibre had 
lower melting rate than that of the control group 
throughout the storage period. They also found 
that the sample with wheat fibre exhibited a 
lower melting rate than those of the samples with 
bamboo and oat fibre throughout the storage 
period. They stated that it might be because 
wheat fibre provided the ice cream samples a 
tougher structure. 
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3.7. First dripping and complete melting 
times 

As can be seen in Figure 6, times of first drop 
and full melting were found the earliest in the C1 
coded sample and the latest in the C5 coded 
sample. There are some factors that are effective 
on the rates of melting of ice creams. The 

diffusion of heat into the ice cream samples 
emerges as a reason. The high rate of increased 
in volume decreases the melting rates because of 
the diffusion of heat. Fat molecule clusters that 
exist in the air gaps in the ice creams and their 
aggregations are effective on the melting of ice 
creams (Akbari et al., 2016).  

 
Figure 6. First dripping and complete melting times of ice cream samples. Different letters above the 

bars indicate significant differences by Duncan multiple range test (p<0.05). 
 

The consistency of the mixture, the 
components that form the mixture, and the 
structures of the ice crystals also affect the 
melting rate in the ice cream samples (Javidi et 
al., 2016). Balthazar et al. (2017) reported that 
the corn dietary fibre added ice cream sample 
got the highest score (1.56) among the other ice 
cream samples in their research in which they 
studied the melting rates of the ice cream 
samples that they produced using sheep milk fat, 
fructo-oligosaccharide, resistant starch, short 
chain fructo-oligosaccharide, galacto-
oligosaccharide, inulin, corn dietary fibre, and 
polydextrose components. Because dietary 

fibres have high water binding capacity, they 
contribute positively to the textural properties of 
ice creams (Dervişoğlu and Yazıcı, 2006). It is 
thought that dietary fibre that fruits contain has 
a role in rising of the first drop and complete 
melting times depending on the addition of 
fruits. Also, Muse and Hartel (2004) reported 
that hardness of ice cream was related to ice 
phase volume, size of ice crystals, and increased 
in volume, fat stabilization, and rheological 
properties of the mixture. 
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3.8. Sensory attributes 
The sensory analysis scores of the ice creams are 
presented in Table 5 and adding Kavılca fibre 
into the ice creams significantly affected 
(p<0.01) the sensory scores. The colour value of 
the control sample got the lowest value, whereas 
the colour values of the samples C4 and C5 got 
the highest score. It was detected that the sample 
C5 had the highest scores in terms of taste and 
aroma (6.90), resistance to melting (7.20), icy 
structure (6.70), and colour (7.50). The fact that 

Karaca et al. (2009) detected that the ice cream 
samples they produced using carbohydrate-
based fat substitutes got lower scores than the 
control sample in terms of flavour scores shows 
that the result of their study is not parallel to the 
results of our study. Because, we can see in 
Table 5 that Kavılca fibre does not affect the 
taste and aroma of the samples negatively, and 
even it improves them. 
 

 
Table 5. The effect of different Kavılca fiber concentrations on sensory properties of ice creams 

 
Sensory parameters 

                                          Samples 

C1 C2 C3 C4 C5 

Color 6.9±1.49a 7.35±1.57a 7.30±1.72a 7.50±1.70a 7.50±1.64a 

Body and texture 6.60±1.41a 7±1.39ab 6.95±1.44ab 7.45±1.5b 6.75±1.49ab 

Resistant to melting 6.75±2.07a 6.55±1.79a 6.85±2.20a 7.15±1.57a 7.20±1.38a 

Taste and Aroma 5.6±2.34a 5.40±1.95a 6.30±2.30ab 6.75±2.07b 6.90±1.94b 

Creaminess 5.60±2.25ab 5.15±2.27a 5.80±2.45ab 6.40±1.58b 6.10±1.97ab 

Mouth feeling 6.30±2.28ab 6.10±2.43a 6.95±2.18ab 7.15±1.54b 6.65±1.84ab 

Gumming structure 6.55±2.13a 6.10±2.04a 6.40±2.10a 6.95±1.90a 6.45±2.13a 

Iced structure 5.75±2.57ab 5.15±2.54a 5.80±2.18b 6.50±1.90ab 6.70±2.24b 

General acceptability 5.55±1.90a 6.05±2.01ab 6.60±1.93bc 7.25±1.53c 6.75±1.89bc 

C1, control (without KF); C2, 0.5% (w/w) KF added; C3, 1% (w/w) KF added; C4, 1.5% (w/w) KF 
added and C5, 2% (w/w) KF added. *Means within the same row with different letters are significantly 
different (p<0.05). 
 

Güven et al. (2003) detected that the 
structure and texture scores of the 
Kahramanmaraş ice cream samples they 
produced using different stabilizers were 
between 3.50-4.58 and it was seen that the 
structure and texture scores that the researchers 
found were lower than the results of our study. 
It was determined that the samples were ranked 

from the most liked to the least liked as C4, C5, 
C3, C2, and C1, respectively. Crizel et al. (2014) 
reported that the ice cream samples they 
produced using orange fibre were affected by the 
fibre negatively in terms of flavour and aroma. 
However, when we look at their overall 
acceptability scores, the samples that were 
produced by using 1.5% orange fibre got higher 
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scores. Also, when we look at the ice creams 
produced by adding different ingredients, it was 
reported that overall acceptability scores of the 
ice creams that were produced using 10% soy 
milk was higher when compared with the ones 
produced using 20% and 30% concentrations 
and they were liked more (David, 2016); Yüksel 
et al. (2015b) reported that the ice cream that 
was produced with 1% concentration got the 
highest score (7.69) among the ice cream 
samples produced by using turpentine coffee; 
Dervişoğlu and Yazıcı (2001) reported that the 
panelists liked the samples containing 0.75% 
cola extract, 15% Na2CO3 and 0.1% cola aroma 
the most among the ice cream samples that they 
produced using cola extract and flavour; and 
Goraya and Bajwa (2015) reported that the ice 
cream samples with 10% concentration were 
liked more among the ice cream samples they 
produced using a special grape type of India 
called Indian gooseberry (or amla). These 
findings show that consumers are open to 
diversity in ice cream production. Sensory 
evaluation of the effects of preparing functional 
products on diversity is very important. 
 
4. Conclusions  

In this study, it was determined that Kavılca 
fibre addition has affected some of the 
physicochemical properties (dry matter, ash, 
acidity, pH, and fat) of the ice cream samples. 
When especially the fat ratio was evaluated, the 
fact that the fat ratios of the ice cream samples 
decreased depending on an increased in the fibre 
concentration revealed the importance of fibre 
once again in terms of preventing many chronic 
diseases. Because dietary fibres are used as fat 
substitutes in reducing the fat content of ice 
creams. It was detected that there were 
significant structural variations between the 
control sample and the samples containing 
Kavılca fibre in the SEM images of the ice 
cream samples. It was detected that a protein 
network of the control sample consisted of 
serum phase and gaps in which air cells exist, 
there were filamentous extensions that 
surrounded protein networks in the samples in 

which Kavılca fibre was added, the numbers of 
serum phase and air gaps decreased and their 
diameters diminished. It was observed that 
filamentous structures increased, a denser 
protein network was formed and the structure 
was harder parallel to the increased in fibre 
concentration. Regarding the sensory properties, 
the effect of fibre addition on colour, structure 
and texture, resistance to melting, flavour and 
aroma, cream taste, melting in mouth, gummy 
structure, icy structure, foreign flavour, overall 
acceptability and fibre structure was found to be 
important. In conclusion, it was detected that 
fibre addition contribute positively to the 
chemical, physical, and sensory properties of ice 
creams and thus Kavılca fibre can be used in 
food products. 
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