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Abstract

Objectives: In this study, it was aimed to determine the morphological characteristics of 6 grape varieties grown commercially in
Manisa region. In this context, pomological and biochemical properties of grape samples were investigated by collecting Antep Karasi
grape, Trakya ilkeren grape, Michaeli Paliere grape, Red Globe grape, Crimson Seedless and Sultani Seedless grapes according to

harvest time.

Methodology: From the pomological properties of grapes; berry size (mm), berry width (mm), berry thickness (mm), geometric
mean diameter (Dg, mm), sphericity (), roundness (%, Ro), number of kernels in the berry, berry weight, 100 berry weight proper-
ties, physicochemical properties; pH, acidity, water-soluble dry matter (WSDM) and maturity index properties were determined.
In addition, the color difference and intensity (L*, a*, b*, h°, C*) values as well as the berry skin color were determined in the grape

samples.

Results: The lowest 100 berry weight was determined in Sultani Seedless, the highest in Michael Paliere. Within the scope of the
study, Sultani and Crimson grape varieties are seedless, and it was determined that the grape with the highest number of seeds
among other grape varieties was Red Globe. It was noted that Antep Karasi, Michael Paliere and Sultani Seedless grapes had longer

berry lengths, while Michael Paliere and Trakya Ilkeren grape varieties had the highest width.

Conculusions: It is thought that the findings obtained in the region, which has an important export potential in table and dried
grapes, can be used as basic data in future studies on technical issues such as machine harvesting, storage, transportation and pro-
duction, taking into account the morphological, physical and chemical properties of grape berries of these varieties.
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Introduction

Grape (Vitis vinifera L.) is accepted as a functional food culti-
vated in a wide area of the world and its parts such as leaves, se-
eds, skins, and pulp contain a significant amount of antioxidants
related to their bioactive properties. Turkey is one of the leading

countries in the world with different regions where viticulture is

made, climatic conditions, grape varieties and cultivation methods.
Turkey is among the countries with the greatest potential in terms
of viticulture and meets 5% of the world’s grape production [1].
Our country has a history of viticulture of about 6000 years and
there is rich vine biodiversity as a wild vine (Vitis vinifera L. subsp.

sylvestris) and cultivated vine (Vitis vinifera L. subsp. sativa) [2].
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30% of the production in Turkey consists of the Aegean and more
commonly seedless grape varieties. However, other regions such as

Marmara and Mediterranean produce more table grapes.

The grape, one of the most cultivated fruits in the world, is not
very selective in terms of climate and soil, and propagation metho-
ds are easy, which is why it is produced on a wide scale and has a
high economic value [2,3]. With its suitable vineyard ecology, rich
vine biodiversity, historical culture and high viticulture experience
of its society, The Aegean Region is the area where vineyard cultiva-
tion is carried out in the widest area in our country, and almost half
of the country’s vineyard areas are located in this region. Manisa
is the leading producer of dried grapes in Turkey, accounting for
89.7% of the country’s dried grape production and 58.7% of the
country’s table grape production. The vineyard area in Manisa ac-
counts for 36.95% of the total area of fruit orchards [4]. In Manisa,
where modern viticulture systems are used, grapes take their place
on the tables as fresh and dry, while the production of brine leaves,
grape preserves, jam, must, molasses, pulp, wine, confectionery
and similar products obtained from grapes is also in terms of the
potential of grapes and products obtained from grapes, occupies an

important place [5].

Grape (Vitis vinifera L.) is an important fruit crop with a their
bioactive content, is recognized as a nutraceutical food, and also
plays an important role in human metabolism due to its nutrient
content. Grape is a food known for its components that protect the
body against infections, strengthen the immune and nervous sys-
tems against diseases such as cancer, obesity, diabetes, and various

joint disorders, and delay the effects of aging [6-9].

Grape berry consists of berry skin, fruit flesh, and seeds, and
5-12% of a mature fruit consists of the husk [10-12]. While the
fleshy part of the grain constitutes 80-90% of the grape berry we-
ight, the shape and size of the berries vary according to the grape
variety. The main shapes are round, flat, oval, cylindrical, inverted
oval, pointed oval, sickle, as well as in many intermediate forms.
The average diameter of wild grapes starts from 4 mm and the dia-
meter length can reach 30-35 mm depending on the cultivars, and
the number of seeds per berry varies between 0-4 and can reach
up to 6 seeds. Grape skin determines the color of the grape variety
and there are grape varieties in white, yellow, green-yellow, red,
blue-violet and red-black colors [11,13-20].
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In this study, it was aimed to determine the same characteristics
of 6 grape varieties grown in Manisa region with comparison of
pomological, biochemical and color characteristics of Antep Karasi
grape, Trakya ilkeren grape, Michaeli Paliere grape, Red Globe gra-

pe, Crimson Seedless grape and Sultani Seedless grape.
Materials and Methods

The grapes varieties (Antep Karasi grape, Trakya ilkeren grape,
Michaeli Paliere grape, Red Globe grape, Crimson Seedless grape
and Sultani Seedless grape), which are the experimental materi-
al, were collected from the vineyards in the Alasehir and Sarigol
districts of Manisa during the harvest time of the grape varieties
(August-September-October) (Figure 1). The Turkish Standards
Institute reports that according to the TS101 Table Grape Standard,
the water-soluble dry matter (WSDM) should be at least 13% in
seeded varieties. When the WSDM value is higher than 13% the
grapes were harvested.

In this study pomological properties of the grapes varieties
were determined. Berry size (mm), berry thickness (mm) and ber-
ry width (mm) were measured with caliper in the berries taken
from different parts of the grape bunch samples (Figure 2). The
berry weight (g) was recorded as the number of seeds in the grape
berry (n) and the number of seeds in the grape berry samples on a
precision balance. The water-soluble dry matter value (%, WSDM)
was determined by refractometer in grape juice. Acidity was deter-
mined in grape samples by titration (using 0.1 N NaOH) method.
pH value was measured with a pH meter [21]. Maturity index was
expressed as the ratio of total water-soluble dry matter to acidity
(WSDM/Acidity) [12]. Using the berry size, berry width and berry
thickness values of grape samples, geometric mean diameter (Dg,
mm), sphericity (®) and roundness (%, Ro) data were calculated

according to equations 1.1, 1.2. and 1.3. [22].
Dg=(LxWxT)"3(1.1), @ = Dg/L (1.2), Ro = W/L x 100 (1.3)

Grape berry skin color characteristics were performed in trip-
licate using chromometer (Konica Minolta Co., Osaka, Japan) in 2
different regions of 6 grapes in each replication. L¥, a* and b* valu-
es were measured according to CIE Lab color system. On the color
scale, the L* parameter ranges from 0 to 100 (brightness) from bla-

ck to white, the a* axis shows a change from red (+a*) to green (-a*)
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Figure 1: Grape varieties.

Figure 2: Size measurement of grape berry.

and while the b* axis from yellow (+b*) to blue (-b*). By the way
hue is color tone angle, chroma is color intensity. According to the
color coordinate system; 0° defines the color red-violet, 90° yellow,
180° blue-green, 270° blue [23]. Hue, equation 1.4. and the Chroma

was determined in equation 1.5.
he = arctan(b*/a*) (1.4), C* = (a*2+b*?)/2 (1.5)

Results and Discussion

The grape berry properties of grapes shown in Table 1. The
results showed some differences depending on the grape variet-
ies. Average 100 grape berry weight (g), berry weight (g), berry
length (mm), berry thickness (mm), berry width (mm) and num-
ber of seeds in berry (n) were 244.647-856.311 g, 2.74-12.80 g,
17.44-22.40 mm, 11.18-18.00 mm, 11.86-18.60 mm and 0-4 pieces

respectively. The lowest 100 grape berry weight was determined
in Sultani Seedless while the highest in Michael Paliere. Within the
aim of the study, Sultani and Crimson grape varieties are seedless,
and it was determined that the grape with the highest number of
seeds among other grape varieties was Red Globe. It was noted
that Antep Karasi, Michael Paliere and Sultani Seedless grapes had
longer berry lengths, and Michael Paliere and Trakya ilkeren grape
varieties had the highest width. Aydin [24]| determined the berry
characteristics of 12 different table grape varieties and the berry
width values were 18.46-24.08 mm; and the size was determined
as 19.55-25.55 mm. They determined the highest berry width value
in Alphonse Lavallee (ALFONS) (24.08 mm) variety, and the highest
average berry length value in Trakya Ilkeren (19.55 mm).
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Grape Varieties 100 Grape Berry | Berry Weight | Berry Length Berry Berry Width Number of
Weight (g) (8) (mm) Thickness (mm) (mm) seeds (n)
Antep Karasi 519.317 6.00 22.28 15.23 15.29 2.5

Trakya {lkeren 530.280 5.32 17.56 17.32 17.56 3
Michael Paliere 856.311 10.26 22.40 18.00 18.60 3
Red Globe 741.153 12.80 18.85 16.18 16.80 4
Crimson Seedless 308.195 2.74 17.44 11.18 11.86 0
Sultani Seedless 244.687 2.93 22.28 13.22 13.44 0

Table 1: Berry properties of grape varieties.

The parameters studied showed partially differences depend-
ing on varieties. In the study, the highest geometric mean diameter
was measured in Michael Paliere (19.57 mm), while the lowest geo-
metric mean diameter value was determined in Crimson Seedless
(13.22 mm). The highest sphericity was detected in Trakya {lkeren
grape (0.995), and the lowest sphericity was determined in Sultani
Seedless (0.710) grape. The roundness was recorded as 100.06%
in Trakya ilkeren grape and 60.49% in Sultani Seedless grape in
accordance with sphericity (Table 2).

The physicochemical properties of grape varieties are given in
figure 3 and figure 4. It has been determined that the acidity values
of grape varieties vary between 0.313-0.438% while the pH values
between 3.90-4.35. The highest maturity index was determined in
Sultani Seedless grape (58.82) and the lowest maturity index was
determined in Antep Karasi grape (34.61).

Cangi., et al. [25] in a study on the changes that occur during

the ripening of some wine grapes grown in the Tokat region, they

Grape Varieties Geometric Mean Diameter (Dg, mm) Sphericity (®) Ro (%)
Antep Karasi 17.29 0.778 68.96
Trakya ilkeren 17.48 0.995 100.06
Michael Paliere 19.57 0.876 83.34
Red Globe 17.24 0.913 89.13
Crimson Seedless 13.22 0.757 68.08
Sultani Seedless 15.82 0.710 60.49

Table 2: Size measurements of grape berries.

stated that the pH value varies between 2.45-4.20 depending on
ripening. Acidity, it has been stated by many researchers that the
pH value increases as the grape ripening increases. This increase is
explained by the decrease in organic acids, which are found in high
levels in the composition of grapes during the ripening stages, due
to ripening [25,26].

Keskin,, et al. [27]. reported in their study that the pH values of
ripe grapes vary between 3-4 values, and that the pH values of the
grapes increase significantly during the ripening period, and this
situation affects the flavor positively. Hayoglu., et al. [28] in their
study, the pH value of Antep Karasi grape variety 3.76; they deter-
mined the total acidity as 0.29 (g100 mL™) and 20% WSDM value.
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Figure 4: Acidity and maturity index values of grape varieties.
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In the researches, it is stated that the phenological stages of
the vine and the sugar concentration in the must are related to the
climatic conditions and cultural practices in the region, and the
amount of WSDM increases with the maturation of the grape varie-
ties [29-33]. Otag [12] reported that the maturity index increased
due to the increase in sugar concentration and the decrease in the
total amount of acidity during ripening. It was stated that the ma-
turity index varies between 1.14-1.60 in the verruk period, which
is the beginning of ripening, between 27.46-43.92 in the ripening
stage and between 48.54 and 73.30 in the over-ripe stage. Organic
acids are taken into account together with sugars in determining
the maturity status of grapes and are used in calculating the matu-
rity index. Acidity, which is one of the quality characteristics of gra-
pes, is expressed by the ratio of tartaric acid, which is the dominant
organic acid in grapes. In addition, the pH value in grape juice, on
the other hand, affects the color level of the grapes in connection
with the acidity [8,34,35].

Appearance is an important quality parameter for economically
produced grapes. Phenolic compounds affect the grapes especi-
ally hardness, softness, colour, taste, aroma etc. play a major role
in their properties. In terms of color, grapes are generally divided
into three main groups as white, red and black [16,18,19,36-38].
Anthocyanins are water-soluble natural colorants found in fruits,
vegetables, flowers, leaves, roots and other plant storage organs
that give a wide range of colors from pink, red, purple and blue
[39-41]. Anthocyanin pigments are used in grapes and wines with
their coloring and biological effects.They form an integral part of
the sensory and therapeutic qualities. They show antioxidant and
anti-inflammatory effects against DNA oxidative damage. The color
of red and black grapes is composed of anthocyanidin group, and
the color of white grapes is composed of flavone (quercetin) and

flavonal (quercitrin) group yellow substances [8,42,43].

In table grape cultivation; factors such as the taste, aroma, sha-
pe, color and size of the grape berries and clusters are among the
important factors that play a role in grape variety and are seen as
an important factor in consumer demands [44-47]. In this study,
it was determined that the berry skin color of Trakya ilkeren
grapes was less bright compared to the L* value, +a* value, which
indicates red color, was higher in Crimson Seedless, and +b* value,

which indicates yellow color, was at the highest level in Sultani Se-
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Grape Varieties L’ a b’ h° c*
Antep Karasi 21.14 1.40 -0.48 18.92 1.48
Trakya ilkeren 20.38 1.41 -0.37 14.78 1.46
Michael Paliere 21.62 1.54 -0.56 19.98 1.64
Red Globe 31.94 8.90 3.16 19.55 9.44
Crimson Seedless 27.37 9.96 2.74 15.38 10.33
Sultani Seedless 36.94 -1.93 10.65 79.73 10.82

Table 3: Color properties of different grape varieties.

edless. Hue angle, which explains the hue angle, varied in the range
of 14.78-79.73, while it was calculated the lowest in Trakya ilkeren
grape and the highest in Sultani Seedless grape in accordance with
the Chroma value (Table 3). When the color parameters of grape
varieties are examined; It was determined that yellow color was
dominant in Sultani Seedless grapes, blue-black color was domi-
nant in Antep Karasi, Trakya ilkeren and Michael Paliere grapes,
and pink-red colors were dominant in Red Globe and Crimson Seed-

less grapes.

Conclusion

While there are many physiological and biochemical changes
during the berry development in grapes, each developmental stage
may vary according to the variety and environmental conditions.
Due to its location, the Manisa region has an ideal geographical
structure for viticulture in terms of climate and soil structure, and it
is a province with favorable ecological conditions for the cultivation
of table, dried, wine, and cider grape varieties. In this study, the data
obtained by examining the pomological characteristics of the grape
varieties most grown in the region were gained in the literature. It
is thought that these results will be a guide for future studies. It is
thought that the findings obtained in the region, which has impor-
tant export potential in table and dried grapes, can be used as basic
data in future studies on technical issues such as machine harvest-
ing, storage, transportation and production, taking into account the

physical and chemical properties of grape berries of these varieties.

Acknowledgments

This study was supported by Bursa Uludag University Scientific
Research Fund (Project No: FDK-2021-610).

Conflict of Interest

The authors declare that there is no conflict of interest regarding

the publication of this paper.

Bibliography

1.

Anonymous. “Grape Assessment Report” (2020a).

Agaoglu YS. “Scientific and applied viticulture, vine physio-
logy”. Kavaklidere Education Publications, Ankara, 2 (2002):
445 (in Turkish).

Semerci A, et al. “General overview of viticulture in Turkey”.
Journal of Agricultural Faculty of Mustafa Kemal University 20
(2015): 42-51.

Anonymous (2020b).

Akin-Bascam Z.,, et al. “Functional composition of grapevine
leaf and required procedures for the design of the brine grape-
vine leaf processing plant”. International Journal of Scientific
and Technological Research 7 (2021): 1-16.

Monagas M, et al. “Commercial dietary ingredients from Vitis
vinifera L. leaves and grape skins: antioxidant and chemical
characterization”. Journal of Agricultural and Food Chemistry
54 (2006): 319-327.

Fraga CG., et al. “Basic biochemical mechanisms behind the
health benefits of polyphenols”. Molecular Aspects of Medicine
31(2010): 435-445.

Xia EQ., et al. “Biological activities of polyphenols from grapes”.
International Journal of Molecular Sciences 11 (2010): 622-
646.

Yang ] and Xiao Y. “Grape phytochemicals and associated
health benefits”. Food Science and Nutrition 53 (2013): 1202-
1225.

Citation: Zeynep BASCAM and Tulay OZCAN. “Morphological Characteristics of Local Grape (Vitis vinifera L.) Cultivars". Acta Scientific Nutritional Health

6.12 (2022): 03-09.


https://www.semanticscholar.org/paper/Functional-Composition-of-Grapevine-Leaf-and-for-of-Bascam-Ozcan/ce66dd8550ed35864f6739b8e46f16e5f904296e
https://www.semanticscholar.org/paper/Functional-Composition-of-Grapevine-Leaf-and-for-of-Bascam-Ozcan/ce66dd8550ed35864f6739b8e46f16e5f904296e
https://www.semanticscholar.org/paper/Functional-Composition-of-Grapevine-Leaf-and-for-of-Bascam-Ozcan/ce66dd8550ed35864f6739b8e46f16e5f904296e
https://www.semanticscholar.org/paper/Functional-Composition-of-Grapevine-Leaf-and-for-of-Bascam-Ozcan/ce66dd8550ed35864f6739b8e46f16e5f904296e
https://pubmed.ncbi.nlm.nih.gov/16417286/
https://pubmed.ncbi.nlm.nih.gov/16417286/
https://pubmed.ncbi.nlm.nih.gov/16417286/
https://pubmed.ncbi.nlm.nih.gov/16417286/
https://pubmed.ncbi.nlm.nih.gov/20854840/
https://pubmed.ncbi.nlm.nih.gov/20854840/
https://pubmed.ncbi.nlm.nih.gov/20854840/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2852857/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2852857/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2852857/

Morphological Characteristics of Local Grape (Vitis vinifera L.) Cultivars

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Celik H. “Grape Variety Katalogue”. Ankara University Faculty
of Agriculture Department of Horticulture Sunfidan A.S. Pro-
fessional Books Series: 3 (2006): 165.

Pinelo M,, et al. “Upgrading of grape skins: Significance of plant
cell-wall structural components and extraction techniques
for phenol release”. Trends in Food Science and Technology 17
(2006): 579-590.

Otag MR. “Determination of some properties and resveratrol
content of some grape varieties grown in Denizli Cal region
during different ripening period and after drying process”. Pa-
mukkale University Institute of Science Department of Food
Engineering, Denizli (2015).

Ozer C and Isik H. “A research on the determination of tab-
le grape varieties suitable for storage in the cold”. II. Garden
Products Conservation and Marketing Symposium, Canakkale
(2002): 61-68 (in Turkish).

Robinson J. “The Oxford companion to wine”. 3. education, Ox-
ford, NY: Oxford University Press (2006): 813.

Ekhvaia ] and Akhalkatsi M. “Morphological variation and re-
lationships of Georgian populations of Vitis vinifera L. subsp.
sylvestris (C.C. Gmel.) Hegi”. Flora 205 (2010): 608-617.

Kunter B., et al. “Histochemical structure of grape berry”. Igdir
University Journal Institute Science and Technology 3 (2013):
17-24.

Duran Z. “Determination of organic acid, sugar and phenolic
compounds and antioxidant activities of some grape cultivars
grown in Malatya And Elazig”. Master Thesis. Inonu University
Graduate School of Natural and Applied Sciences Department

of Food Engineering, Malatya (2014).

Ferreiraa V, et al. “Spontaneous variation regarding grape ber-
ry skin color: a comprehensive study of berry development by
means of biochemical and molecular markers”. Food Research
International 97 (2017): 149-161.

Abiri K, et al. “Morphological and pomological variability of a
grape (Vitis vinifera L.) germplasm collection”. Scientia Horti-
culturae 266 (2020): 109285.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

08
Balbaba N and Bagci S. “Determination of some quality prop-
erties and total phenol compounds and antioxidant capacity
in Bertiz Kabarcik grape”. KSU Journal Agricultural Nature 23
(2020): 1414-1421.

Cemeroglu B. “Food Analysis”. Extended 2. Edition. Food Te-
chnology Association Publication Number: 34: 34, Ankara
(2010).

Karababa E and Coskuner Y. “Physical properties of carob
bean (Ceratoniasiliqua L.): An industrial gum yielding crop”.
Industrial Crops and Products 42 (2013): 440-446.

Piccardo D., et al. “Influence of the use of unripe grapes to
reduce ethanol content and ph on the color, polyphenol and
polysaccharide composition of conventional and hot macer-
ated pinot noir and tannat wines”. Food Research and Technol-
ogy 245 (2019): 1321-1335.

Aydin S. “Evaluation of berry physical characteristics in some
table grape cultivars”. Master Thesis. Namik Kemal University
Graduate School of Natural and Applied Scienses, Department
of Horticulture, Tekirdag (2009).

Cangi R, et al. “The chemical changes of some wine grape
varieties during ripening period in Kazova (Tokat) ecology”.
Igdir University Journal of the Institute Science and Technology
1(2011): 9-14.

Bindon K., et al. “Relationships between harvest time and
wine composition in Vitis vinifera L. cv. Cabernet Sauvignon
1. Grape and wine chemistry”. Food Chemistry 138 (2013):
1696-1705.

Keskin N., et al. “Health from grape by resveratrol: Rewiew”.
Turkiye Klinikleri Journal of Medical Science 29 (2009): 1273-
1279.

Hayoglu IA,, et al. “Suitability of Antep Karasi grape variety for
peeling and canning”. Gida 22 (1997): 353-357.

Karanis C and Celik H. “Research on the change in grain con-
tent of some grape cultivars grown in Amasya and the deter-
mination of optimum harvest times”. Turkey V. Viticulture and
Winemaking Symposium 5-9 October Cappadocia (2002): 441-
448 (in Turkish).

Citation: Zeynep BASCAM and Tulay OZCAN. “Morphological Characteristics of Local Grape (Vitis vinifera L.) Cultivars". Acta Scientific Nutritional Health
6.12 (2022): 03-09.


https://www.sciencedirect.com/science/article/abs/pii/S0924224406001968
https://www.sciencedirect.com/science/article/abs/pii/S0924224406001968
https://www.sciencedirect.com/science/article/abs/pii/S0924224406001968
https://www.sciencedirect.com/science/article/abs/pii/S0924224406001968
https://global.oup.com/academic/product/the-oxford-companion-to-wine-9780198705383?cc=in&lang=en&
https://global.oup.com/academic/product/the-oxford-companion-to-wine-9780198705383?cc=in&lang=en&
https://www.sciencedirect.com/science/article/abs/pii/S0367253010000496
https://www.sciencedirect.com/science/article/abs/pii/S0367253010000496
https://www.sciencedirect.com/science/article/abs/pii/S0367253010000496
https://www.researchgate.net/figure/Anatomical-structure-of-grape-berry-cells_fig1_351031645
https://www.researchgate.net/figure/Anatomical-structure-of-grape-berry-cells_fig1_351031645
https://www.researchgate.net/figure/Anatomical-structure-of-grape-berry-cells_fig1_351031645
https://pubmed.ncbi.nlm.nih.gov/28578035/
https://pubmed.ncbi.nlm.nih.gov/28578035/
https://pubmed.ncbi.nlm.nih.gov/28578035/
https://pubmed.ncbi.nlm.nih.gov/28578035/
https://www.sciencedirect.com/science/article/abs/pii/S0304423820301138
https://www.sciencedirect.com/science/article/abs/pii/S0304423820301138
https://www.sciencedirect.com/science/article/abs/pii/S0304423820301138
https://dergipark.org.tr/en/pub/jaefs/issue/65546/916929
https://dergipark.org.tr/en/pub/jaefs/issue/65546/916929
https://dergipark.org.tr/en/pub/jaefs/issue/65546/916929
https://dergipark.org.tr/en/pub/jaefs/issue/65546/916929
https://agris.fao.org/agris-search/search.do?recordID=US201400053739
https://agris.fao.org/agris-search/search.do?recordID=US201400053739
https://agris.fao.org/agris-search/search.do?recordID=US201400053739
https://link.springer.com/article/10.1007/s00217-019-03258-4
https://link.springer.com/article/10.1007/s00217-019-03258-4
https://link.springer.com/article/10.1007/s00217-019-03258-4
https://link.springer.com/article/10.1007/s00217-019-03258-4
https://link.springer.com/article/10.1007/s00217-019-03258-4
https://www.researchgate.net/publication/314605198_The_Chemical_Changes_of_Some_Wine_Grape_Varieties_During_Ripening_Period_in_Kazova_Tokat_Ecology_Kazova_Tokat_Yoresinde_Yetistirilen_Bazi_Saraplik_Uzum_Cesitlerinde_Olgunlasma_Sirasinda_Meydana_Gelen_
https://www.researchgate.net/publication/314605198_The_Chemical_Changes_of_Some_Wine_Grape_Varieties_During_Ripening_Period_in_Kazova_Tokat_Ecology_Kazova_Tokat_Yoresinde_Yetistirilen_Bazi_Saraplik_Uzum_Cesitlerinde_Olgunlasma_Sirasinda_Meydana_Gelen_
https://www.researchgate.net/publication/314605198_The_Chemical_Changes_of_Some_Wine_Grape_Varieties_During_Ripening_Period_in_Kazova_Tokat_Ecology_Kazova_Tokat_Yoresinde_Yetistirilen_Bazi_Saraplik_Uzum_Cesitlerinde_Olgunlasma_Sirasinda_Meydana_Gelen_
https://www.researchgate.net/publication/314605198_The_Chemical_Changes_of_Some_Wine_Grape_Varieties_During_Ripening_Period_in_Kazova_Tokat_Ecology_Kazova_Tokat_Yoresinde_Yetistirilen_Bazi_Saraplik_Uzum_Cesitlerinde_Olgunlasma_Sirasinda_Meydana_Gelen_
https://pubmed.ncbi.nlm.nih.gov/23411300/
https://pubmed.ncbi.nlm.nih.gov/23411300/
https://pubmed.ncbi.nlm.nih.gov/23411300/
https://pubmed.ncbi.nlm.nih.gov/23411300/

Morphological Characteristics of Local Grape (Vitis vinifera L.) Cultivars

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Navarro S., et al. “Characterisation of Bobal and Crujidera grape
cultivars, in comparison with Tempranillo and Cabernet Sauvi-
gnon: evolution of leaf macronutrients and berry composition
during grape ripening”. Food Chemistry 108 (2008): 182-190.

Jin ZM,, et al. “Phenolic compound profiles in berry skins from
nine red wine grape cultivars in Northwest China”. Molecules
14 (2009): 4922-4935.

Yang J., et al. “Phytochemical profiles and antioxidant activities
of wine grapes”. Food Chemistry 116 (2009): 332-339.

Navratilova M., et al. “The impact of climate change on the sug-
ar content of grapes and the sustainability of their production
in the Czech Republic”. Sustainability 13 (2021): 222.

Creasy GL and Creasy LL. “Grapes (crop production science in
horticulture)” 1** Edition CABI (2009): 331.

Ford CM. “The biochemistry of organic acids in the grape”. The
Biochemistry of the Grape Berry 4 (2012): 67-88.

Miti¢ MN., et al. “Antioxidant capacities and phenolic levels
of different varieties of Serbian white wines”. Molecules 15
(2010): 2016-2027.

Ozcan MM,, et al. “Effect of harvest time on physico-chemical
properties and bioactive compounds of pulp and seeds of grape
varieties”. Journal Food Science Technology 54 (2017): 2230-
2240.

Samoticha ], et al. “Phenolic compounds and antioxidant activ-
ity of twelve grape cultivars measured by chemical and elec-
trochemical methods”. European Food Research and Technology
244 (2018): 1933-1943.

Fimognari C,, et al. “Chemoprevention of cancer by isothiocya-
nates and anthocyanins: mechanisms of action and structure-
activity relationship”. Current Advancements in Molecular Medi-
cine 15 (2008): 440-447.

Alappat B and Alappat J. “Anthocyanin pigments: Beyond aes-
thetics”. Molecules 25 (2020): 5500.

Shen Y, et al. “Advanced approaches for improving bioavail-
ability and controlled release of anthocyanins”. Journal of Con-
trolled Release 341 (2022): 285-299.

42.

43.

44.

45.

46.

47.

09
Chacona MR, et al. “Grape-seed procyanidins modulate in-
flammation on human differentiated adipocytes in vitro”. Cyto-
kine 47 (2009): 137-142.

Sparrow AM,, et al. “Grape skins as supplements for color de-
velopment in Pinot noir wine”. Food Research International
133 (2020): 108707.

Bergqvist |, et al. “Sunlight exposure and temperature effects
on berry growth and composition of Cabernet Sauvignon
and Grenache in the Central San Joaquin Valley of California”.
American Journal of Enology and Viticulture 52 (2001): 1-7.

Ozer C,, et al. “The effects of berry thinning and gibberellin on
‘Recel Uzumu’ table grapes”. Pakistan Journal of Agricultural
Research 49 (2012): 105-112.

Teixeira A., et al. “Berry phenolics of grapevine under chal-
lenging environments review”. International Journal of Molec-
ular Sciences 14 (2013): 18711-18739.

Ribeiro LTM., etal “Application of abscisic acid (S-ABA) at dif-
ferent stages of ripening on color development of ‘Rubi’ table
grape”. Semina Ciéncias Agrdrias Londrina 43 (2022): 263-282.

Citation: Zeynep BASCAM and Tulay OZCAN. “Morphological Characteristics of Local Grape (Vitis vinifera L.) Cultivars". Acta Scientific Nutritional Health
6.12 (2022): 03-09.


https://www.sciencedirect.com/science/article/abs/pii/S0308814607011016
https://www.sciencedirect.com/science/article/abs/pii/S0308814607011016
https://www.sciencedirect.com/science/article/abs/pii/S0308814607011016
https://www.sciencedirect.com/science/article/abs/pii/S0308814607011016
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6254848/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6254848/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6254848/
https://www.sciencedirect.com/science/article/abs/pii/S0308814609002088
https://www.sciencedirect.com/science/article/abs/pii/S0308814609002088
https://www.mdpi.com/2071-1050/13/1/222
https://www.mdpi.com/2071-1050/13/1/222
https://www.mdpi.com/2071-1050/13/1/222
https://www.cabidigitallibrary.org/doi/10.1079/9781845934019.0000
https://www.cabidigitallibrary.org/doi/10.1079/9781845934019.0000
https://www.eurekaselect.com/chapter/3516
https://www.eurekaselect.com/chapter/3516
https://pubmed.ncbi.nlm.nih.gov/20336029/
https://pubmed.ncbi.nlm.nih.gov/20336029/
https://pubmed.ncbi.nlm.nih.gov/20336029/
https://pubmed.ncbi.nlm.nih.gov/28740279/
https://pubmed.ncbi.nlm.nih.gov/28740279/
https://pubmed.ncbi.nlm.nih.gov/28740279/
https://pubmed.ncbi.nlm.nih.gov/28740279/
https://link.springer.com/article/10.1007/s00217-018-3105-5
https://link.springer.com/article/10.1007/s00217-018-3105-5
https://link.springer.com/article/10.1007/s00217-018-3105-5
https://link.springer.com/article/10.1007/s00217-018-3105-5
https://pubmed.ncbi.nlm.nih.gov/18288999/
https://pubmed.ncbi.nlm.nih.gov/18288999/
https://pubmed.ncbi.nlm.nih.gov/18288999/
https://pubmed.ncbi.nlm.nih.gov/18288999/
https://pubmed.ncbi.nlm.nih.gov/33255297/
https://pubmed.ncbi.nlm.nih.gov/33255297/
https://www.sciencedirect.com/science/article/abs/pii/S016836592100626X
https://www.sciencedirect.com/science/article/abs/pii/S016836592100626X
https://www.sciencedirect.com/science/article/abs/pii/S016836592100626X
https://pubmed.ncbi.nlm.nih.gov/19560935/
https://pubmed.ncbi.nlm.nih.gov/19560935/
https://pubmed.ncbi.nlm.nih.gov/19560935/
https://www.sciencedirect.com/science/article/abs/pii/S0963996919305939
https://www.sciencedirect.com/science/article/abs/pii/S0963996919305939
https://www.sciencedirect.com/science/article/abs/pii/S0963996919305939
https://www.researchgate.net/publication/252265086_Sunlight_Exposure_and_Temperature_Effects_on_Berry_Growth_and_Composition_of_Cabernet_Sauvignon_and_Grenache_in_the_Central_San_Joaquin_Valley_of_California
https://www.researchgate.net/publication/252265086_Sunlight_Exposure_and_Temperature_Effects_on_Berry_Growth_and_Composition_of_Cabernet_Sauvignon_and_Grenache_in_the_Central_San_Joaquin_Valley_of_California
https://www.researchgate.net/publication/252265086_Sunlight_Exposure_and_Temperature_Effects_on_Berry_Growth_and_Composition_of_Cabernet_Sauvignon_and_Grenache_in_the_Central_San_Joaquin_Valley_of_California
https://www.researchgate.net/publication/252265086_Sunlight_Exposure_and_Temperature_Effects_on_Berry_Growth_and_Composition_of_Cabernet_Sauvignon_and_Grenache_in_the_Central_San_Joaquin_Valley_of_California
https://www.researchgate.net/publication/287904475_The_effects_of_berry_thinning_and_gibberellin_on_recel_uzumu_table_grapes
https://www.researchgate.net/publication/287904475_The_effects_of_berry_thinning_and_gibberellin_on_recel_uzumu_table_grapes
https://www.researchgate.net/publication/287904475_The_effects_of_berry_thinning_and_gibberellin_on_recel_uzumu_table_grapes
https://pubmed.ncbi.nlm.nih.gov/24030720/
https://pubmed.ncbi.nlm.nih.gov/24030720/
https://pubmed.ncbi.nlm.nih.gov/24030720/
https://www.researchgate.net/publication/357223257_Application_of_abscisic_acid_S-ABA_at_different_stages_of_ripening_on_color_development_of_'Rubi'_table_grape
https://www.researchgate.net/publication/357223257_Application_of_abscisic_acid_S-ABA_at_different_stages_of_ripening_on_color_development_of_'Rubi'_table_grape
https://www.researchgate.net/publication/357223257_Application_of_abscisic_acid_S-ABA_at_different_stages_of_ripening_on_color_development_of_'Rubi'_table_grape

	_GoBack

