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ABSTRACT

Coconut oil has become popular as functional food as the consumer awareness is increasing. Snacks are
preferred due to many health benefits. The aim of this study was to compare the effect of the use of honey
and coconut oil on the antioxidant, physicochemical and sensory properties of snack pastes. Snack paste
containing honey-coconut oil (1:0) was coded Type A, containing honey-coconut oil (1:1) was coded Type
B and containing honey-coconut oil (0:1) was coded Type C. This study was observed that there were no
significant differences with respect to total phenolic content among snack pastes (P >0.05). Although the
difference between A and B samples was statistically insignificant with respect to pH values (P >0.05), there
were significant differences among snack pastes with respect to water activity and titratable acidity (P <0.05).
It was concluded that snack paste containing coconut oil can be used as an alternative to snack paste
containing honey.
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BAL ve HINDISTAN CEVIZI (COCOS NUCIFERA 1..) YAGI ile YULAF BAZLI
ATISTIRMALIK MACUNLARIN GELISTIRILMESI
oz
Hindistan cevizi yagi, tiketici bilinci artttkca fonksiyonel gida olarak popiler hale gelmistir.
Atistirmaliklar, cesitli saglik yararlart nedeniyle tercih edilmektedir. Bu calismanin amact, bal ve
hindistan cevizi yagt kullaniminin atistirmalik macunlarin antioksidan, fizikokimyasal ve duyusal
Ozellikleri Gizerindeki etkisini karsilagtirmaktir. Bal-hindistan cevizi yagt (1:0) iceren atigtirmalik macun
Tip A, bal-hindistan cevizi yagi iceren (1:1) atistirmalik macun Tip B ve bal-hindistan cevizi yagt (0:1)
iceren atistirmalik macun Tip C olarak kodlanmistir. Bu calismada macun 6rnekleri arasinda toplam
fenolik madde icerigi agisindan 6nemli bir fark olmadigr gérilmusttr (P >0.05). A ve B numuneleri
arasindaki fark pH degerleri acisindan istatistiksel olarak 6nemsiz olmasina ragmen (P >0.05), su
aktivitesi ve titre edilebilir asitlik acisindan macun 6rnekleri arasinda farklilik 6nemli bulunmustur (P
<0.05). Hindistan cevizi yag1 iceren atistirmalik macunun bal iceren atistirmalik macuna alternatif
olarak kullanilabilecegi sonucuna varilmigtir.
Anahtar kelimeler: Hindistan cevizi yagt, Cocos nucifera L., bal, atistirmalik macun
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INTRODUCTION

The importance of novel products in the food
market is increasing day by day. Consumer
interest in less processed and natural alternative
products has been increasing (Dikyokus, 2022;
Manguldar et al., 2022). In recent years, dietary
habits have changed dramatically around the
world. Functional foods providing a health-
promoting activity as well as the traditional
nutritional value can be defined as foods that
increase the quality of life. As consumers' needs
have grown, the interest in functional foods as
well as nutritious and pleasing sensory foods is
increasing (Karelakis et al., 2019; Dikyokus, 2022;
Ghosh et al., 2022; Manguldar et al., 2022).

Coconut that is one of the most important and
unique foods in some tropical and subtropical
countries also known as Cocos nucifera, a tree
known for its many nutritional properties. The
coconut that is quite nutritious; abundant in fibre,
vitamins, and minerals is known as a functional
food since it provides health advantages beyond
its nutritional content (Carandang, 2008; Obidoa
et al., 2010; Shankar et al., 2013; Lima, et al.,
2019). Coconut oil composed of almost 90-95%
saturated fatty acid is largely used for food and
industrial purposes. Virgin coconut oil, the
newest high-value product, is obtained directly
from meat of fresh coconut. The latter is
manufactured from dried coconut meat and
undergoes refining process to make the oil edible
(Carandang, 2008; Marina et al., 2009; Shankar et
al., 2013; Dayrit, 2015; Kappally et al., 2015).
Snacks that give a feeling of satiety are an
important part of the diet. The development of
functional snacks has received much attention in
recent years due to various health advantages.
Snack pastes are versatile products often can be
produced with oat. Oat (Avena sativa 1.) is a
multifunctional grain that has been used as human
diet with their protein quality, high unsaturated fat
and fiber content and antioxidant property since
ancient times. Considering the health and
nutritional benefits of oat, its utilization in food
production such as bread, oat milk, breakfast
cereals and biscuits in the food industry has
increased (Dikyokus, 2022; Manguldar, et al,
2022).

Honey that is one of the most popular functional
foods is a natural bee product. Honey which is a
supersaturated sugary, naturally sweet, flavorful
and viscous substance is produced by honeybees
(Apis mellifera) from flower nectar (Dikyokus,
2022; Hossain et al., 2022; Nikhat and Fazil,
2022). Hazelnut (Corylus avellana 1..) belongs to the
Betulaceae family. Hazelnut is a well-known tree
nut around the world. The use of banana as an
ingredient in different food products develops
some essential minerals, resistant starch, total
dietary fiber and starch. This fruit is a rich source
of important phytonutrients, containing vitamins
and phenolic compounds and minerals such as
calcium, phosphorus, potassium, manganese,
iron, zinc and magnesium etc. (Dikyokus, 2022;
Manguldar et al., 2022).

In this study, coconut oil and honey were used in
snack paste production. The comparison between
honey and coconut oil on physicochemical and
sensory characteristics and antioxidant activities
of snack paste were investigated.

MATERIALS AND METHODS
MATERIALS

In this study, all the ingredients used in snack
paste formulations (hazelnut, banana, honey,
coconut oil, sesame, muesli containing oat and
dried fruits) and molds for snack pastes were
obtained from the local market. All chemicals
were obtained from Merck.

METHODS

Snack paste production

Samples of snack pastes were carried out using
muesli, banana, sesame, hazelnut, honey and
coconut oils. It was tried to reach the most
efficient final product formulation by making
changes in the ratios of honey and coconut oils
components in the product according to Table 1.
Hazelnut and muesli were used by grinding. Each
sample weighed separately then all
ingredients were mixed for about 5 min. Mixing
was done manually with a sterile glass rod. Type
A, B and C were prepared respectively. Type A
was used as control sample. The snack pastes
were placed into the cake capsule and finally, they
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were wrapped in aluminum foil to be prepared for
analysis and stored in the refrigerator at +4 °C.

Table 1. Snack Paste Formulations

Types of Snack Paste (100 g)

Ingredients Type A* Type B Type C
Muesli (¢) 40g 40g g
Banana (g) 20g 20g 208
Hazelnut (g) 15¢g 15g g
Sesame (g) S5g o8 °8
Coconut oil (g) 3 0g g
Honey (g) 20g 10g -

*Type A was used as control sample

Physicochemical analysis

Water activity was measured by a, meter
(Novasina Labmaster Water Activity Meter,
Switzerland). Sample solution was prepared for
physicochemical analysis (pH and titration
acidity) using the method described by Cemeroglu
(2007). The pH analysis was made by pH-meter
(Weilheim, Germany). Titratable acidity was done
by an end point titration at pH 8.1 with 0.1 N
NaOH. The results determined as citric acid,
¢/100mL (Sanchez-Moreno et al., 2003).

Color measurement

Color wvalues was read by the Hunterlab
Spectrophotometer (HunterLab miniscan EZ,
USA). Snack paste samples were transferred into
20 mm Optical Glass Cell Light Path and then
analyzed. The results were given with respect to
the CIELAB color system. These formulas were
utilized for the calculations of Hue* and C*:

Hue' = arctan (b—,)
) )
¢ =@y’ +e)
@
Chemical extraction for spectrophotometric
analysis

The addition of formic acid to the methanol-
water mixture (75% methanol-0.1% formic acid)
is suitable for the extraction of snack pastes.
Snack paste samples ground with a blender
(Waring Laboratory Science, Torrington, USA)
were homogenized and weighed into conical
falcon tubes 2.00 £ 0.01 g on a precision balance

(Shimadzu, ATX224, Japan), 20 mL solvent (75%
methanol-0.1% formic acid) was added and it was
waited in an ultrasonic bath (Bandelin Sonorex,
RK103H, Germany) for 15 minutes. It was kept
waiting for the leaching activity to take place.
Then, centrifugation was performed at 4°C, 3500
rpm for 10 minutes and the supernatant was
collected with a Pasteur pipette. This process was
performed 3 times and the liquid collected from
the 3 extractions was filtered into a clean falcon
tube with filter paper (0.45um) and completely
purified from its sediments. The extracted liquids
wete stored at +4 °C until analysis (Dikyokus,
2022).

Total phenolic content

0.5 mL of the methanolic extract, 2.5 mL of 10%
Folin-Ciocalteu’s reagent and 2.5 mL 7.5%
NaHCO; were mixed, respectively. These
mixtures were kept in a water bath at 45°C for 45
min. The mixture absorbance was then read at
765 nm using a UV-VIS (Ultraviolet visible)
spectrophotometer ~ (Biochrom, Libra  S60,
England). It was indicated as mg gallic acid
equivalents per g (Stankovic, 2011).

Total flavonoid content

1 ml of sample extract was diluted (1:6) and mixed
with 0.3 ml %5 NaNOa,. Then the mixture was
mixed by using vortex and was kept for 5 min.
Then, 0.6 mL of 10% AICl3.6H,O solution was
put in and kept again for 5 min, the reaction
mixture by adding 2 mL of 1 M NaOH solution
was completed to 10mL with double-distilled
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water. Afterward 15 min incubation, the
absorbance was read by UV-VIS
spectrophotometer at 510 nm (Biochrom, Libra
S60, England). It was determined as mg rutin
equivalents per gram (mg RE/g) (Sharm and Vig,
2013).

DPPH Radical Scavenging Activity

39 mL of the DPPH (2,2-diphenyl 1-
picrylhydrazyl) solution was transferred into 100
uL of the samples and these mixture was stirred
by the vortex. The mixtures were kept in dark at
room temperature for 2 hour. The remaining
DPPH amount was detected by reading at 515
nm. The inhibition of DPPH was evaluated as
percent according to the formula

1%= [(Ablank—Asample) / Ablank] X 100 3

Ablunk 18 the absorbance of the control and Agmple
is the absorbance of the sample extract (Huang et

al., 2005; Yimaz, 2011).

Ferric reducing capacity assay

The reducing Fe3* to Fe?* capability of
antioxidant compounds in snack paste extracts
was determined following the methods described
in Oyaizu (1986). Snack paste extract (1 mL) was
combined with 2.5 ml of 02 M sodium
phosphate buffer (pH 6.6) and 2.5 mL of 1%
KsFe(CN)g. This reaction solution was kept at
50°C for 20 min. Then, 10% trichloroacetic acid
(TCA) was put in and the mixture was centrifuged
at 2500 rpm for 10 min. Afterwards, 2.5 mL of
distilled water and 2.5 mL of supernatant were
added to 0.5 ml FeCls; (0.1%). The absorbance of
the reaction mixture was read at 700 nm
(Biochrom, Libra S60, England). BHT, BHA, a-
tocopherol and ascorbic acid were used in the
FRAP analysis.

Phosphomolybdenum assay

The total antioxidant capacity was measured
following the methods reported in Zengin et al.
(2014). Three milliliters of teactive solution
including 0.6 M sulfuric acid, 28 mM sodium
phosphate, and 4 mM ammonium molybdate was
transferred into 300 pl snack paste extract quickly.
Then it was kept at 95°C for 90 min, the
absorbance was read at 695 nm (Biochrom, Libra

S60, England). It was detected as equivalents of
trolox (ug/TE g).

Ascorbic acid content

The ascorbic acid content was read at 518 nm by
using Hisil (2004) method with some alterations.
As standard L-ascorbic acid was used.

Sensory analysis

Sensory evaluation of snack paste samples was
been carried out by 10 panelists according to
previously  described  study  with  some
modifications by (Manguldar et al., 2022). Same
amount of each sample were weighed into molds
and 3-letter random codes were given. Snack
paste samples were determined for appearance,
chewiness, taste and aroma, odor and general
acceptability using the hedonic scale from 1
(dislike extremely) to 5 (like extremely).

Statistical analysis

The SPSS 23.0 for Windows (SPSS Inc. Chicago,
IL, USA) was applied for analysis of variance and
Duncan’s multiple comparison tests. Different
snack paste samples were used as variables,
confidence level was 95%, all analyses was done
with three replicates.

RESULTS AND DISCUSSION
Physicochemical analyses

The results of the physicochemical analysis of
snack paste samples are shown in Table 2. It can
be seen that the pH values of snack pastes were
6.38, 6.42 and 6.53, respectively. Titratable acidity
(TA) values of snack pastes ranged from 0.17 to
0.24 ¢/100 g. Water activities (ay) of snack paste
samples were determined as 0.837, 0.943 and
0.862, respectively. Although the difference
between A and B samples was statistically
insignificant with respect to pH values (P >0.05),
there were significant differences among snack
pastes with respect to water activity and titratable
acidity (P <0.05) (Table 2). Similar a,, results have
been observed elsewhere. Ibrahim et al. (2021)
reported that the highest a, (0.869 and 0.889) was
found in the control sample. The lowest aw (0.654
and 0.721) contained in a snack bar had the lowest
amount of date paste. Munir et al. (2018)
observed that TA values of date based snack bars
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varied between 0.3-0.4% and also a,, of date based
snack bars varied between 0.559 and 0.613.
Abdel-Salam et al. (2022) reported that pH values
in snack bars were changed between 5.22 and 5.83
and acidity values of snack bars were altered

between 0.37-0.47%. The differences in the
results found in the present study and those
mentioned in the literature may be due to the
various formulations.

Table 2. Physicochemical analysis results of different snack paste samples

Analysis
Samples X > -
pH Titratable Acidity (g/100 g) Water Activity (aw)
A* 6.38%0.04b 0.20%0.00> 0.83720.00¢
B 6.42%0.02b 0.24%0.002 0.94310.007
C 6.53%0.03» 0.17£0.00¢ 0.862%0.00>

Values followed by different superscripted letter within the same column are significantly different from each other

(p<0.05)

*Type A was used as control sample

Color Measurement (L*, a*, b*, hue and
chroma)

The color of snack paste is one of the most
significant parameters for detecting consumer
acceptance. The color results (lightness, redness,
and yellowness) of the snack paste samples are
given in Table 3. L*values were evaluated as
37.19, 43.42 and 47.44, respectively. The a* and
b* values were evaluated as 8.08, 30.09 and 6.25,
16.53 and also 5.28 ,11.73, respectively. It can be
seen that hue and chroma values were 74.96,
31.16 and 68.48, 17.69 and also 64.87, 12.91,
respectively. It was observed that there were

significant differences among L* and H* color
values of snack pastes (P <0.05). Compared to the
control sample, while the lightness increased in
both samples B and C; It was determined that the
redness and yellowness values, which are a and b
values, decreased. The highest lightness was
detected in the C sample. This is thought to be
due to the added coconut oil. The lightness
increased as the amount of coconut oil added
increased. Bchir et al. (2018) stated that cereal bars
obtained from pear and wheat bran had higher L*,
while, a* and b* values were positive among all
cereal bar types.

Table 3. Color values of snack paste samples

Samples Analysis

L* a* b* Hue Chroma
A* 37.19£0.61¢ 8.081+0.20 30.09%+1.73 74.96%0.532 31.16%x1.722
B 43.42+1.08b 6.25+0.92b 16.5315.44b 68.48+3.99ab 17.69£5.40p
C 47.44+1.94 5.28%+0.16b 11.73£3.22b 64.87%£6.19> 12.91£2.93b

Values followed by different superscripted letter within the same column are significantly different from each other

(p<0.05)

*Type A was used as control sample

Phytochemical Contents and Antioxidant
Activity of Snack Paste Samples

It is accepted that snack products have rich
phenolic content and make the substantially
contribution to their antioxidant activity.
Therefore, determination of phenolic and
antioxidant content in a snack product is
important for such studies. The results of
antioxidant activity of snack paste samples are

shown in Table 4. It can be seen that the total
phenolic contents of snack paste samples were
0.047, 0.045 and 0.047 mg GAE/g, respectively.
It can be seen that the total flavonoid contents of
snack paste samples were 0.026, 0.025 and 0.020
mg RE /g, respectively. This is because flavonoids
are the subgroup of phenolics. Singh et al. (2022)
stated that plant-based food products are a source
of polyphenols and flavonoids with antioxidant
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and nutritional properties. It can be seen that the
ascorbic acid contents of snack paste samples
were 78.46, 72.12 and 64.81 mg/L, respectively.
Vitamin C is an excellent antioxidant that actively
fights free radicals to delay the onset of aging. The
addition of vitamin C to bars may be responsible
for the rise in antioxidant activity (Silva et al.,
2016). It can be seen that the DPPH inhibition of
snack paste samples were 33.10%, 28.36% and
32.67%, respectively. As shown in Table 4, it can
be seen that reducing power of snack paste
samples were 1.195, 0.739 and 1.332, respectively.
The electron donating ability of the substance,
which is an important mechanism for antioxidant
activity, is demonstrated by the reduction of Fe3*
ions (FRAP). The idea that a high absorbance
value indicates a high reducing capacity is widely
accepted. The results were compared with
standards for BHA, BHT, a-tocopherol, and
ascorbic acid (Table 5). In order to determine
their capacity to reduce Fe3*, snack pastes were
examined at normal quantities. Since the

standards were used at the microgram level,
reducing power values of snack samples were
rather higher than standards. It can be seen that
the total antioxidant capacity
(phosphomolybdenum assay) of snack paste
samples was 0.10, 0.03 and 0.14 pg/TE g,
respectively. While the difference between total
phenolic content among snack paste samples was
statistically insignificant (P >0.05); For other
antioxidant analyses, the difference between the
samples was statistically significant (P <0.05)
(Table 4). Abdel-salam et al. (2022) reported that
the nutrition bars in their study indicated higher
antioxidant activity since the antioxidant activity
of ingredients used in preparation of these bars.
Singh et al. (2022) said that inhibiting oxidative
chain reactions and free radicals in tissues and
membranes, which protects the organism from
tissue damage, is one important function of
antioxidants. Owur findings suggested that
antioxidant components of snack pastes might be
effective in reducing the negative effects of free
radicals.

Table 4. Phytochemical contents and antioxidant activity analysis results of different snack paste samples

Analysis
Total

Samples  phenolics Total. Ascorbic acid DPPH FRAP Phosphomolyl?de.num

(mg flavonoids (mg/1) Inhibition (abs) assay (total antioxidant

0 . S tre
GAE/g) (mg RE/g) </0) capacity; (P"g/TE g))

A* 0.047£0.00*  0.026+0.00*  78.46£0.58*  33.10+£0.50* 1.195+0.07b 0.10+0.02b
B 0.045£0.00*  0.025+0.00*  72.12%£10.16*> 28.36+1.21> 0.739£0.01¢ 0.03£0.00¢
C 0.047£0.00*  0.020£0.00>  64.81£4.16>  32.67£0.28* 1.332%0.04 0.14+0.002

Values followed by different superscripted letter within the same column are significantly different from each other

(p<0.05)

*Type A was used as control sample

Table 5. Standarts used for FRAP (Ucan Turkmen et al., 2020).

Concentrations
Analysis  Standards 20 pg/mL. 50pg/mL 100 200 400 pg/mlL.
ug/mL pg/ml.
BHT 0.07£0.00° _ 0.09£0.000 _0.14+0.00° 0.330.02> _0.45%0.01"
BHA 02240019 02440019 0.2520.02° 0.3220.03° _ 0.51+0.01¢
FRAP a-tocopherol _ 0.13%0.00c 015+0.001 0.16£0.01c 020001 0294001+
Ascotbic acid 0122000 01320000 _0.17£0.00c 02520.00° _0.37£0.00%

(The data shown ate the mean values of n=3. The difference between the values expressed with different symbols
(a-e;a-d) in the same lines in the graph was significant (p<0.05)).
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Sensory Evaluation

The snack pastes showed sensory rating scores in
the range from worst to best: appearance (2.8—
3.6), chewiness (2.4-3.2), odor (3.8—4.1), taste and
aroma (3.2-4.4), and overall acceptability (3.5—
4.3) as shown in Table 6. As a result of the sensory
analysis performed between different snack paste
samples, the difference between apperance and
odor analyzes was statistically insignificant (P
>0.05); For taste and aroma, chewiness and
overall acceptability, the difference between
samples was statistically significant (P <0.05).The
hewiness parameters tended to increase as the
ratio of coconut oil increased. Many studies have
focused the impacts of different raw materials on
the sensory properties and overall acceptability of
snack paste and bars. Padmashree et al. (2012)
claimed that significant decrease in all the sensory

features like aroma, color, taste, texture and
general  acceptability occurred  throughout
storage. Joy et al. (2016) studied that maize and
coconut can be used instead of oat and walnut in
the production of granola of good quality without
changing the flavor, texture and crispness of the
original oat-based product. Gonzalez-Calderén
et al. (2021) studied on impact of the different
vegetal mixtures on the nutritional, functional,
and sensory attributes of snacks based on
pseudocereals. They said that the use of non-
traditional ingredients with high antioxidant
activities revealed as a good way to make sensory
acceptable food products. Abdel-Salam et al
(2022) stated that sensory acceptance of nutrition
bars is related to various components like oats and
dried fruit and binders like honey.

Table 6. Sensory analysis results of snack paste samples

Analysis
Samples . o
Apperance  Chewiness Odor Taste and Aroma Overall Acceptability
A* 3.5+1.122 2.4%0.85>  3.8%1.072 4.420.902 4.3%0.742
B 2.8%£1.12+  2.8+0.85®>  4.1£1.02» 3.240.92b 3.5£0.74>
C 3.6£1.09 3.2%0.832  3.9+1.07 3.7£0.86 4.1£0.722

Values followed by different superscripted letter within the same column are significantly different from each other

(p<0.05)

*Type A was used as control sample

CONCLUSION

To determine the best mixture of snack paste,
three different combinations of two main
components were used. The effect of the use of
honey and coconut oil on the antioxidant,
physicochemical and sensory properties of snack
pastes was evaluated. As a results of sensory
evaluation, it was revealed that coconut oil can be
used as alternative to honey as an ingredient when
making snack paste. Honey containing snack
pastes present acceptable sensorial properties like
odor and appearance, similar to coconut oil
containing snack pastes with higher chewiness.
Considering the data obtained from this study, it
was observed that snack paste including coconut
oil has higher antioxidant activity. Based on this
study, it has been shown that snack paste
containing coconut oil can be used as an
alternative to snack paste containing honey as a
novel food product. Further analyses for snack

pastes supporting the antioxidant activities would
provide the creation of improved less processed
food products containing alternative ingredients.
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