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Vine (Vitis vinifera L.) leaves have been used for centuries both to prepare various foods
and for medicinal purposes. Vine leaves are processed to pickles for preserved for a long
time. In this study, some physicochemical properties, total phenolic compounds and
antioxidant activity of the pickled vine leaves produced by industrial or traditional methods
from Narince variety grown in Tokat were determined. pH value (3.31-3.95), total acidity
(0.3-1.72%), salt content (10.92-23.67%) were determined in pickled vine leaves produced
by industrial or traditional methods. Total phenolic compounds for distilled water, 80%
ethanol and 70% methanol extracts were determined in the range of 0.55-7.81 mg GAE g
1 3.98-15.66 mg GAE g1, 3.49-16.85 mg GAE g, respectively. The cation radical scavenging
activity (ABTS) for three solvents were determined in the range of 1.87-15.42 mg TE g*,
2.75-24.85 mg TE g%, 3.57-25.05 mg TE g%, while free radical scavenging activity (DPPH) for
three solvents were determined in the range of 2.89-8.89 mg TE g%, 5.46-10.57 mg TE g%,
6.33-12.13 mg TE g%, respectively. As a result of the research, it was determined that the
pickled vine leaves are rich source in terms of phenolic compounds and antioxidant activity
but amount of salt in some samples was very high for consumption. The total phenolic
compounds and antioxidant activity results of extracts obtained from pickled vine leaves
using ethanol and methanol are close to each other but are higher than the results obtained
distilled water.

Key Words: Antioxidant activity, Narince, Vine leaves, Phenolic compound,
Physicochemical character
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Asma (Vitis vinifera L.) yapraklari ylzyillardir hem cesitli yemeklerin hazirlanmasinda hem
de tibbi amaclarla kullanilmaktadir. Asma yapraklari uzun siire muhafaza edilmek amaciyla
salamuraya islenmektedir. Bu calismada, Tokat yoresinde yetistirilen Narince ¢esidinden
endistriyel ve geleneksel yontemlerle Uretilen salamura asma vyapraklarinin bazi
fizikokimyasal ozellikleri, toplam fenolik madde miktarlari ve antioksidan aktiveleri
belirlenmistir. Endistriyel ve geleneksel yontemlerle tiretilen salamura asma yapraklarinin
pH degerleri 3.31-3.95, toplam asitlik miktari %0.3-1.72, tuz miktari %10.92-23.67
araliginda tespit edilmistir. Toplam fenolik madde miktarlari saf su, %80 etil alkol ve %70
metil alkol ekstraktlar icin sirasiyla, 0.55-7.81 mg GAE g, 5.00-15.66 mg GAE g, 3.49-
16.85 mg GAE g araliginda belirlenmistir. Katyon radikali giderme aktivitesi (ABTS) tic farkli
¢oziict icin sirasiyla 1.87-15.42 mg TE g, 2.75-24.85 mg TE g, 3.57-25.05 mg TE g*
araliginda, serbest radikali giderme aktivitesi (DPPH) ise sirasiyla 2.89-8.89 mg TE g,
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5.46-10.57 mg TE g7, 6.33-12.13 mg TE g* araliginda tespit edilmistir. Arastirma sonucunda, salamura asma yapraklarinin
fenolik bilesikler ve antioksidan aktivite agisindan zengin bir kaynak oldugu fakat tuz degerlerinin tiiketim igin ¢ok yiksek
seviyede oldugu belirlenmistir. Salamura asma yapraklardan etanol ve metanol kullanilarak elde edilen ekstraktlarin toplam
fenolik madde ve antioksidan aktivite sonuglari birbirine yakin olmakla birlikte saf su kullanilarak elde edilen sonuglardan

daha yuksektir.

Anahtar Kelimeler: Antioksidan aktivite, Narince, Asma yapragi, Fenolik bilesik, Fizikokimyasal 6zellik

Introduction

The using of functional food products has been
increasing in the healthy eating model (Akin-
Bascam, 2021). Functional foods are defined as
foods containing or enriched with nutritional
components such as vitamins, minerals and
various bioactive compounds which are protecting
from diseases, and increase the quality of life
(Granato et al., 2020). Grape is considered a
functional food with its bioactive content. Grape
by-products attract attention due to their

nutritional and functional compounds (Akin-
Bascam, 2021). The nutritional and functional
value of grapes and their derivatives are found,
along with their potential for financial gain. Grapes
have been employed in medicine to treat or
prevent diseases such as gastroenteritis, diarrhea,
nausea and skin disorders since centuries ago
(Lacerda et al.,, 2016). Apart from the grape,
studies have shown that grape by products such as
seed, skin and leaf also present therapeutic effects
(Silva et al., 2021). In pharmacological studies, vine
leaf has been found many biological activities such
2008),
2012),
antihypercholesterolemic (Devi and Singh, 2017)
2010).

traditional medicine, grape leaves can be used in

as antioxidant (Amarowicz et al.,,

antimicrobial (Ceyhan et al.,

and neuroprotective (Dani et al., In
the treatment of various conditions such as
bleeding, hypertension, diarrhea, eye infections,
diabetes and circulatory system disorders (Akin-
Bascam, 2021). Numerous effects are believed to
be brought on by phenolic chemicals contained in
vine leaves (Khan et al., 2021). Vine leaves contain
several types of phenolic compounds such as
flavonoids, tannins, anthocyanins and
procyanidins (Dani et al., 2010). It is known that
the beneficial effects of the antioxidant activity of

phenolic compounds are due to their ability to
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remove oxygen and delay lipid oxidation (Zhang et
al., 2021). In addition to its biological activities, the
vine leaf has even outgrown the grape
commercially in some regions. An important part
of the pickled leaves, which are exported from
Tirkiye and consumed in the domestic market, are
produced in Tokat and Manisa regions (Cangi and
Yagci, 2012). Tokat takes the first place in Tirkiye
in the production of brine leaves. The structural
and sensory character of the pickled vine leaf
product from Tokat has made this product
important in the domestic and foreign markets (Bal
et al., 2019).
Production vine leaves

of by

fermentation method is a storage method that has

pickled

been used for many years. Pickled vine leaves are
fermented products that are obtained as a result
of the use of organic substances, primarily
carbohydrates, by microorganisms. In the brine
method, the fresh leaves are brined in salt water
and subjected to fermentation. Then it is packaged
and presented for consumption (Sat et al., 2002;
Gulcl and Torguk, 2016). Many delicious products
of Tokat cuisine, which is rich in gastronomy and
has a wide variety of options, are produced using
pickled vine leaves (Yaylaci and Mertol, 2021).

In the literature, there is no comprehensive
the

properties,

evaluation of
total

compounds and antioxidant activity on the pickled

study available on

physicochemical phenolic
vine leaves. In this research, it was aimed to
determine some physicochemical properties, total
phenolic compounds and antioxidant activity of
pickled vine leaves, which are traditionally and
commercially produced from the leaves of the
Narince grape variety in Tokat province in the

Central Black Sea Region of Tiirkiye.


https://tureng.com/tr/turkce-ingilizce/pharmacological
https://tureng.com/tr/turkce-ingilizce/hypercholesterolemic

Zorlu Unlii et al., 2024. Harran Tarim ve Gida Bilimleri Dergisi, 28(3): 459-470

Material and Methods

Plant material

In the research, pickled vine leaves produced by
fermenting the leaves of the Narince grape variety
grown in the Tokat region were used. Traditional
and industrially produced pickled vine leaves
samples (15 samples) were obtained. While
industrially produced (12 samples) vine leaves
belonging to different brands were obtained from
the Merkez district (Tokat province), traditionally
produced (3 samples) vine leaves were obtained
from Erbaa and Niksar districts (Tokat province).
All samples were collected from the market in June
2020. Because the vine leaves that are harvested
and fermented for the first time in the year are
release to the market in this month. For each
brand, two samples of one kilogram each with the
same production dates and batch numbers were
obtained. Selection criteria for pickled vine leaves
were based on the Narince variety grown in the
Tokat region in 2020. Because the pickled vine
leaves of the Narince variety, which are grown and
processed in Tokat, have a significant market share
in Tarkiye. After the samples were obtained, they
were stored at 4-8 °C under refrigerator conditions
in the laboratory of the Department of Food
Engineering of Tokat Gaziosmanpasa University.
The brine leaves samples produced industrially are
expressed with the “E” code, and the traditionally
produced samples with the “G” code.

Chemical materials

Gallic acid, trolox, ethanol, methanol, ABTS and
DPPH Sigma-Aldrich
(Germany). Silver nitrate (AgNOs), Folin-Ciocalteu
(K2S20s),
sodium carbonate (NaCOs), potassium chromate
(KzCrO4),
(NaOH) were supplied from Merck (Darmstadt,

were supplied from

reagent, potassium peroxydisulfate

phenolphthalein, sodium hydroxide

Germany).

Physicochemical analysis

The pH, titration acidity, salt content and color
analysis (L*, a*, b*) of samples were carried out
according to the method applied by Cemeroglu
(2013).

Total phenolic compounds
Phenolic compound extraction from pickled
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vine leaves was carried out using different solvents
(distilled water, ethanol (80%) and methanol
(70%). Solvent concentrations were determined by
preliminary experiments. Pickled vine leaves were
ground. Then, 1 g of ground leaves was extracted
with 50 ml of solvent at room temperature for 24
hours. The extract was then filtered and used for
analysis. 100 pL of the prepared extracts were
taken and 200 pL of Folin-Ciocalteu reagent and 2
mL of distilled water were added to it and left for
3 minutes at room temperature. At the end of the
period, 1 mL of sodium carbonate (Na,COs)
solution (20%) was added to the mixture and
mixed with vortex (Velp Scientifica, Italy). A
(PG T80+,
England) was used to measure the mixture at 765

spectrophotometer Instrument,
nm after it had been incubated for one hour at
room temperature. A calibration curve was
created with different concentrations of gallic acid
used as standard (0, 50, 100, 150, 250, 350, 500 mg
L'l). Total phenolic compounds values were
represented as mg gallic acid equivalent (GAE) g™

(Topuz and Bayram, 2022).

Antioxidant activity
Cation radical scavenging activity (ABTS®*)

7 mM ABTS and 2.45 mM K;S,0s solution were
prepared and mixed 1:1 for ABTS stock solution.
The prepared solution was kept at room
temperature in the dark for 16 hours. 40 uL of the
extracts (distilled water, 80% ethanol and 70%
methanol) were taken and 4 mL ABTS was added
toit and left in the dark at room temperature for 6
minutes. Mixture absorbance was measured in a
spectrophotometer at 734 nm. ABTS values were
represented as mg trolox equivalent (TE) g (Re et

al., 1999).

Free radical scavenging activity (DPPH®)

100 uL of the prepared extracts (distilled water,
80% ethanol and 70% methanol) was taken and 3.9
mL of the prepared DPPH solution (0.06 mM) was
added. It was then mixed by vortex and kept in the
dark for 30 minutes. Mixture absorbance was
measured in a spectrophotometer at 517 nm.
DPPH values were e represented as mg trolox
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equivalent (TE) g* (Blasi et al., 2016).

Statistical analysis

Statistical analyses were done by using the
Duncan test through the instrument of SPSS 22.0
(IBM, USA) statistical package program. Moreover,
correlation coefficients were identified using the
same program.

Results and Discussions

pH Values, Total Acidity and Salt Contents

The pH values of pickled vine leaves were
detected in the range of 3.31-3.95 and the average
pH value was 3.60 (Table 1).

Table 1. pH values, total acidity and salt contents of pickled vine leaves

Total Salt
*
Sample PH acidity (%)* (%)
El 3.83+0.01° 0.560.05" 15.83+0.07"
E2 3.47+0.018 1.28+0.05¢ 16.19+0.188
E3 3.95+0.01° 0.48+0.05" 10.92+0.07™
E4 3.83+0.01° 0.30+0.05' 13.81+0.23!
E5 3.71+0.01¢ 0.56x0.05" 15.44+0.12'
E6 3.71+0.01¢ 0.74+0.108 18.33+0.07¢
E7 3.5620.01f 0.68+0.058 12.79+0.14*
E8 3.65+0.01¢ 0.8620.05f 17.00£0.07"
E9 3.48+0.018 1.16+0.09¢ 17.36+0.18°
E10 3.63+0.01° 0.30+0.05' 16.77+0.14
E11 3.31+0.01' 0.98+0.09° 23.67+0.07°
E12 3.43+0.01" 1.01+0.05® 13.77+0.18!
Gl 3.54+0.01f 1.72+0.05° 16.89+0.18f
G2 3.46+0.018 1.57+0.05° 22.97+0.18°
G3 3.42+0.01" 1.49+0.10° 22.43+0.18°
Mean 3.60 0.92 16.94

Results are given as mean * standard deviation.
* In terms of lactic acid

**Samples coded "E" and "G" represent industrial and traditional production, respectively.

The total acidity values of the pickled vine
leaves were found between 0.30-1.72%. The
average total acidity value is 0.92%. It was
determined that the total acidity value of the brine
leaves produced by the traditional method (G1,
G2, G3) is higher. The salt content of pickled vine
leaves was found in a wide range of 10.92-23.67%.
The average value of salt content is 16.94%. Lactic
acid bacteria break down carbohydrates in the
media and convert sugar into lactic acid or lactic
acid, CO;, acetic acid and ethanol according to
their homofermentative and heterofermentative
properties (Bintsis, 2018). The main antimicrobial
effect of lactic acid bacteria is the production of
lactic acid and the resulting decrease in the pH
value of the media (Alakomi et al., 2000). As a
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result of fermentation in vine leaves, with the
increase in lactic acid in the media, total acidity
increased, and pH value decreased.

In the study, pH values of pickled vine leaves
were close to each other. The total acidity amounts
of the samples were found to be higher in the
traditionally produced pickled vine leaves.
Generally, a decrease in pH values is observed in
parallel with the titratable acidity values. But this
case is not the same in all analyzed samples. There
is no direct or predictable relationship between pH
and titration acidity. The pH values of foods with
the same titratable acidity value may differ from
each other. The pH value does not depend on the
concentration of acids present. However, it is
affected by their dissociate abilities (AWRI, 2024).
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Salt amounts of pickled vine leaves do not differ
according to industrial or traditional methods.
Although the salt values in the pickled vine leaves
were in a wide range, a high level of salt was
detected in the leaves. It is thought that this case
may pose a risk in terms of health. In a study in the
literature, vine leaves of different varieties were
processed into canning using 1.5%, 3.5% and 5%
salt (Goktlrk et al., 1997), while Sultani variety
vine leaves were processed into brine using 5% salt
in another study (ic and Denli, 1997). It was
determined that the pH, titratable acidity and salt
values of the products obtained from the market
are different from each other. This difference is
not only between industrial and traditional
production. Industrial and traditional production
results also differ within themselves. Because the
production process of pickled vine leaves may
differ between brands. Therefore, standard
production conditions should be established for

the production of brine vine leaves.

Color Value

The L* value in a colorimeter symbolizes the
transition from black to white between 0 and 100.
The a*
represents (+) redness and (-) greenness. The b*

value determined in the colorimeter
value specified in the colorimeter symbolizes (+)
yellowness and (-) blueness (Cemeroglu, 2013). As
a result of color measurement, L* value (35.66)-
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(45.60), a* value (-4.38)-(-1.68), b* value (32.61)-
(54.82) were determined. The color changes from
green to yellow as a result of the fermentation of
the vine leaves. The E4 sample had the highest
(brightness) and b*
(yellowness) characteristics, while sample E2 was

value in terms of L*

the highest value in terms of a* (greenness)
characteristics (Table 2).

Although there are many derivatives of
chlorophyll, the most important ones are
chlorophyll a and chlorophyll b. Their most

important duty is to provide the conversion of

solar energy into chemical energy during

photosynthesis in the plant. Solar rays are
absorbed by chlorophyll a and chlorophyll b at
different wavelengths, and the two chlorophylls
complement each other. In the spectral area
between 500-600 nm, very little light is absorbed
and most of it is reflected, so plants appear green
(Ergiin, 2003). Chlorophyll pigments are broken
down during processing (heat, light, acid, etc.)
applied to foods and color changes are observed in
the plant with the effect of fermentation, the lactic
acid in the media increases. Thus, chlorophyll,
which gives the leaf its color, is destroyed by the
effect of acid. As a result, chlorophyll is converted
to pheophytin and pheophorbides. As the leaves
lose their green color, a color change is observed
from mat green to olive yellow instead of bright

green (Kazanci, 2008).



Table 2. Color values of pickled vine leaves

Zorlu Unlii et al., 2024. Harran Tarim ve Gida Bilimleri Dergisi, 28(3): 459-470

Sample*** L a’ b*
El 43.09+0.80°" -3.07£0.25 41.19+1.10%
E2 43.20+0.86° -1.68+0.40° 42.20+0.40¢
E3 40.02+0.708 -2.25+0.10° 32.61+1.39¢8
E4 50.67+0.54° -2.82+0.06¢ 54.82+1.28?
E5 42.61+0.31° -2.88+0.11¢ 39.95+0.43¢%
E6 40.27+0.598 -2.30%0.11° 35.54+1.27f
E7 41.30+0.26" -3.34+0.05¢ 45.90+1.03°
E8 35.66+0.72' -2.80+0.27¢ 35.62+1.04f
E9 44.24+0.31¢ -4.53+0.17" 40.81+0.62¢
E10 37.29+0.30" -2.2340.05° 37.46+0.41f
E11 45.60+0.11° -4.02+0.03f 39.24+0.71¢
E12 44.48+0.28% -4.47+0.018" 40.10+0.08%
G1 50.22+0.46° -4.20+0.09% 45.63+1.05°
G2 43.22+0.16° -3.7340.13¢ 36.03+0.70f
G3 45.19+0.15% -4.38+0.03¢8" 42.25+0.42¢

Results are given as mean + standard deviation.

** Small letters in the same column indicate statistical difference between leaf varieties. (P<0.05)

*** Samples coded "E" and "G" represent industrial and traditional production, respectively.

It is observed that there is a difference in the
color values of pickled vine leaves obtained from
the market. Although the pickled vine leaf samples
belong to the same variety (Narince) and the same
season (June 2020), it is possible that there are
differences between the color values of samples.
Because the processing parameters (salt,
temperature, packaging, etc.) to brine also vary
from brand to brand, in addition to the growing
and harvesting conditions of the leaves. Therefore,
it is possible to detect differences between the L*,

a* and b* color values of the samples.

Total Phenolic Compounds

Grapes contain phenolic compounds such as
flavanols and anthocyanins. Anthocyanins and
flavanols are found in grape skins and leaves,
whereas proanthocyanidins and other non-
flavonoid substances are primarily found in the
pulp and seeds (Di Lorenzo et al., 2019). According
to a study, the highest levels of total phenolic
compounds were discovered in seeds followed by
leaves, while the lowest levels were discovered in
skin and pulp (Sukovié et al., 2020). According to
studies, grape leaves are an important source of
phenolic compounds (Labanca et al., 2020).
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The gallic acid standard calibration curve
(y=0.0028x+0.0836, R?=0.99) is created to
calculate total phenolic. The total phenolic
compounds amount of the distilled water extract
was determined to be lower than ethanol and
methanol extract. The total phenolic compounds
in the extracts obtained using distilled water were
determined in the range of 0.55-7.81 mg GAE g
The total phenolic compounds amount of the
samples using ethanol or methanol was
determined close to each other. The highest
amount of phenolic compounds for both solvents
was in the G2 pickled vine leaves. The amount of
total phenolic compound was determined as 3.98-
15.66 mg GAE g! in ethanol extracts and 3.49-
16.85 mg GAE g in methanol extracts (Table 3).

When the total phenolic compounds data were
evaluated, it was determined that the amounts of
phenolic compounds changed according to the
type of solvent. The type of solvent to be used in
the extraction of phenolic compounds is very
important (Coklar and Akbulut, 2016). The solvent
system used in the extraction stage affects the
profile of the phenolic compounds as well as the
amounts of total phenolic compounds extracted
from the plant material (Turkyilmaz et al., 2017).
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While the high amount of total
compounds was detected in the 80% ethanol

phenolic

extracts in some samples, the high amount of total
phenolic compounds was detected in the 70%
methanol extracts in the other samples. Because

the solubility of phenolics may vary depending on
the type of solvent used, the degree of
polymerization of phenolics and the formation of
insoluble complexes with other components (Yolci

et al., 2022).

Table 3. The total phenolic compound of pickled vine leaves (mg GAE g})

Water 80% ethanol 70% methanol
Sample**

Extract Extract Extract
E1 1.26+0.13%" 5.00+0.57A%" 5.28+0.16"
E2 2.85+0.255f 6.23+0.39%¢ 6.15+0.40"&"
E3 0.55+0.06% 3.98+0.16"" 3.49+0.03%
E4 1.55+0.16° 4.90x0.05°%&" 5.78+0.43AN
E5 1.51+0.1359 5.28+0.40"8 5.16+0.04"
E6 2.12+0.09¢%" 6.17+0.03"¢f 6.86+0.27"8
E7 2.24+0.038 5.99+0.05"¢8 6.54+0.45"&"
E8 3.25+0.09¢ 9.00+0.244¢ 7.87+0.11°%
E9 7.03+0.148° 12.38+1.04"° 12.69+0.56"°
E10 1.76+0.088N 5.69+0.117f 5.26+0.40"
E11 3.82+0.328% 7.69+0.597¢ 8.88+0.48"¢
E12 5.97+0.05°¢ 12.19+0.68"° 11.11+0.53A¢
G1 7.60+0.1882 14.54+0.40"° 15.33+0.35"°
G2 5.71+0.37°%¢ 15.66+0.59"2 16.85+0.452
G3 7.81+0.30% 15.15+0.9142 12.15+0.258¢

Results are given as mean + standard deviation.

" Small letters in the same column indicate the difference between samples, and capital letters in the same line indicate the difference between solvent

extracts (P<0.05).

**Samples coded "E" and "G" represent industrial and traditional production, respectively.

In a study, total phenolic compound of pickled
vine leaves of Narince Bag, Narince Yerli, Narince
Asili, Sultani Cekirdeksiz Asili were determined as
8.00, 11.56, 9.96, 10.34 mg GAE g7, respectively
(Semerci, 2019). In another study, the total
phenolic compound of fresh vine leaves grown
under optimum conditions and drought stress
were determined as 19.37 and 15.94 mg GAE g*,
respectively (Krél et al.,, 2014). The amounts of
total phenolic compound obtained as a result of
this study are very close to the values determined
in fresh and pickled vine leaves in the literature.
Kosar et al. (2007) stated that the total phenolic
compound levels in leaves are not affected by the
brining method. According to the literature, the
total phenolic content of leaves gathered from
various grape cultivars was found to vary by
cultivar, and grape leaves had high phenolic
compounds similar to berries. This showed that
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grape leaves are a rich source of phenolic and
antioxidant compounds (Babalilk and Baydar,
2019). The total phenolic compound of vine leaves
from Sultani Cekirdeksiz, Sultan 1, Sultan 7,
Saruhanbey, and Narince grape cultivars were
found between 9.72 and 14.22 mg GAE g (Giler
and Candemir, 2014). Banjanin et al. (2021)
researched the effect of grape varieties on total
phenolic compounds amounts of vine leaves. Total
phenolic compounds of vine leaves were
determined between 12.98 mg GAE g and 17.48
mg GAE g1,

Antioxidant activity of pickled vine leaves

The cation radical scavenging activity of the
distilled water extract was determined to be lower
than ethanol and methanol extract (Table 4). The
trolox  standard  calibration curve @ (y=-
0.001x+0.6344, R?=0.99) is created to calculate
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When
calculated using the

cation radical scavenging activity.
antioxidant activity s
calibration curve equation, cation radical
scavenging activity in the extracts obtained using
distilled water was found between 1.87-15.42 mg
TE g*. The cation radical scavenging activity of the
samples using ethanol or methanol was
determined close to each other. Cation radical
scavenging activity was determined in the range of
2.75-24.85 mg TE gt in ethanol extracts, and in the
range of 3.57-25.05 mg TE g'! in methanol extracts.
The lowest cation radical scavenging activity was
determined in water extracts. Although 80%

ethanol and 70% methanol extracts are close to

Table 4. Antioxidant activity of pickled vine leaves

each other, it is not possible to determine which is
best for the two solvents. The reason for obtaining
different values for both solvents in the samples
may be the composition and
compounds with antioxidant activity, such as

amount of

phenolic compounds.

In a study, ABTS values of 8 vine leaf (immature
and mature) varieties harvested in June and
September varied between 311.59-715.85 umol TE
g (Gilcu et al., 2020). ABTS values of the vine
leaves of the Gohér variety harvested from the sun
and shaded areas ranged from 0.65 to 1.88 uM TE
g (Bodd et al., 2017).

Cation radical scavenging activity (mg TE g'1)

Free radical scavenging activity (mg TE g%)

*

*

k)

Q.

g Distilled water ~ 80% ethanol 70% methanol Distilled water 80% ethanol 70% methanol

(7]
E1l 2.82+0.42h 4.80+0.32"e" 5.67+1.77%" 3.60+0.3588" 5.69+0.06"€ 6.81+0.49%h
E2 3.02+0.78%f 12.02+0.64"¢ 8.15+0.955¢f 4.07+0.555' 6.56+0.02 7.32+0.27%
E3 2.25¢0.18% 2.75+0.04"" 3.57+0.42"" 2.89+0.18%" 6.96+0.51% 6.33+0.45""
E4 1.95£0.39% 5.27+0.28% 8.000.60"' 4.390.06% 8.26+0.20%¢ 9.15:0.04%¢e
E5 2.17+0.21% 4.95+0.95% 8.30+1.52" 4.58+0.06% 6.04+0.16%% 7.010.39%
E6 4.25+0.745 7.6+0.67" 10.90+1.66" 4 .60+0.59¢ 7.26+0.04% 8.57+0.20%f
E7 3.72¢1.06%  7.8£2.65% 8.42+0.07" 4.33+0.06% 6.56+0.33"f 7.24+0.27"
E8 4.65+0.88° 9.42+1.13% 11.3740.28" 4 .97:0.29¢ 7.06+0.41% 8.19:0,14
E9 12.42+0.35%° 16.95+1.037¢ 18.15+0.25%¢ 3.93+0.085 9.65+0.24Abc 10.46+0.39AP
E10 1.87£0.14°% 7.75+0.39" 5.95+1.10%" 7.85+0.518 5.46+0.31% 7.18+0.27"
E11 4.8210.14% 12.10£0.67"¢ 11.40£0.53* 5.36+0.02¢ 7.14£0.10% 8.5740.47"
E12 9.55+0.39 20.52+1.20% 25.05+1.38" 7.39+0.06° 10.19+0.144% 9.76+0.048%
G1 12.0241.34% 22.45£0.25%¢ 22.07¢1.06" g 89+0.06 10.57+0.20° 12.13+0.04"
G2 15.42+1.565 24.85+0.5342 22.17+0.85*° 8.60+0.478 9.43+0.318¢ 11.71+0.08%2
G3 9.22+1.48% 24.320.71%% 17.35£0.95% 6.42+0.33% 9.60+0.67"b 10.17+40.22%b¢

Results are given as mean * standard deviation.

* Small letters in the same column indicate the difference between examples, and capital letters in the same line indicate th e difference between solvent

extracts (P<0.05).

** Samples coded "E" and "G" represent industrial and traditional production, respectively.

The free radical scavenging activity of pickled
vine leaves is given in Table 4. The trolox standard
calibration curve (y=-0.0018x+0.5265, R?=0.99) is
created to calculate free radical scavenging
activity. When antioxidant activity is calculated
using the calibration curve equation, free radical
scavenging activity in the extracts obtained using

distilled water was found between 2.89-8.89 mg
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TE g Free radical scavenging activity was
determined in the range of 5.46-10.57 mg TE gt in
80% ethanol extracts and 6.33-12.13 mg TE gt in
70% methanol extracts. The highest free radical
scavenging activity in all three solvents was
determined in the G1 sample.

Free radical scavenging analysis was carried out
in the extracts obtained using distilled water, 80%
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and 70%
scavenging activity of the distilled water extract

ethanol methanol. The free radical
(except for E10 sample) was determined to be
lower than ethanol and methanol extract. This may
be due to the individual phenolic compound
content of the pickled vine leaf of sample E10 or
other antioxidant compounds in its content.

In a study, it was determined that the free
radical scavenging activity of 8 vine leaf (immature
and mature) varieties harvested in June and
September  varied between 14.54-30.24
umol TE g (Glilcu et al., 2020). In another study, it
was determined that the DPPH activity of the
extracts obtained from vine leaves using 8
different solvents varied between 714.71-6496.99
mg TE g extract (Matloub, 2018). In a study, fresh
vine leaf showed higher antioxidant activity as well
as total phenolic compounds than frozen and
canned vine leaf. This result was associated with
the preservation method. These effects may
induce the breakdown of antioxidant compounds
or the destruction of the active metabolites
(Jaradat et al., 2017).

Table 5. Correlation coefficients

Correlation coefficients between total phenolic
compound and cation radical scavenging activity
(ABTS), total phenolic compound and free radical
(DPPH),
scavenging activity (ABTS) and free
scavenging activity (DPPH) are given in Table 5. It
was determined that there was an

scavenging activity cation radical

radical

inverse
relationship between total phenolic compounds
and ABTS, and between ABTS and DPPH in the E10
sample. A positive correlation was found between
total phenolic compound and ABTS, total phenolic
compounds and DPPH, and ABTS and DPPH in all
samples except E10. In general, there is a
relationship between phenolic compounds and
antioxidant activity. Because phenolic compounds
were considered to have antioxidant activities due
to their behavior such as singlet oxygen quenchers,
reducing agents, and hydrogen donor (Ozer et al.,
2018). There is a negative correlation between
total phenolic compounds and DPPH in the E10
sample. This may be associated with the low free
radical scavenging activity of the phenolic

compound profile in the E10 sample.

Correlation coefficients

Total phenolic compound

Total phenolic compound

Sample* and ABTS and DPPH ABTS and DPPH
E1l 0.824 0.931 0.770
E2 0.877 0.939 0.741
E3 0.922 0.991 0.894
E4 0.959 0.853 0.753
E5 0.796 0.885 0.884
E6 0.903 0.969 0.936
E7 0.872 0.972 0.913
E8 0.865 0.939 0.971
E9 0.978 0.969 0.974
E10 0.971 -0.735 -0.838
E11 0.919 0.966 0.827
E12 0.902 0.987 0.900
G1 0.985 0.917 0.848
G2 0.907 0.769 0.444
G3 0.993 0.840 0.789
* Samples coded "E" and "G" represent industrial and traditional production, respectively.
Conclusion differ according to industrial or traditional

In this present study, the pH values of the
pickled vine leaves were close to each other. The
total acidity amounts of the samples were found to
be higher in the traditionally produced pickled vine
leaves. Salt amounts of pickled vine leaves do not
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methods. Although the salt values in the pickled
vine leaves were in a wide range, a high level of salt
was detected in the leaves. It is thought that this
situation may pose a risk in terms of health. For
total
activities (distilled water,

antioxidant
70%

phenolic compounds and

80% ethanol,
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methanol), it was found that the results obtained
using 80% ethanol and 70% methanol were close
to each other and total phenolic compounds and
antioxidant activities of these extracts are higher than
water extracts.

When the obtained data is evaluated, due to
the lack of certain standards in the production of
pickled vine leaves, serious differences were
observed in quality parameters such as salt
content. Determination of standard production
parameters to produce of pickled vine leaves is
important in terms of establishing a reliable
market. The results obtained are important in
terms of being a comprehensive study of the
quality characteristics of Narince pickled vine
leaves and being a source for future research and
studies.
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