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Abstract :

Vitis Vinifera represents the genus Vitis, which contains European grapes. Before the
discovery of the North American continent, it is thought that grape growing started in Central
Asia and extended to the region’s east and west. All nations bordering the Mediterranean, the
Danube, and the Rhine rivers have grape plants, while Mesopotamia and the Caucasus have
grown grapes for at least 6,000 years. In several nations between latitudes 20-50 north and
20-40 south of the equator, grape planting is currently pervasive. Due to its great nutritional
content and potential medical applications, it is one of the most significant and popular fruits
in the world. 6.1% of the world’s total planted grape area is made up of table grapes. Im-
proving the quality and output of grapes and wine requires an understanding of the chemical
composition of grape leaves. The Middle East frequently cultivates the Halwani and Kamali
cultivars. By examining the chemical composition of grape leaves, we were able to present
an overview of recent studies on the chemical composition of grape vines from the Halwani
and Kamali kinds, as well as their possible impacts on the production of grapes and wine as
well as on human health. Due to their similar environments and growing circumstances, the
results indicated that the chemical composition of the two research kinds did not differ sig-
nificantly from one another.

Keywords: Vitis Viniferal, Halawani, Kamali, Chemical content.
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1. Introduction

The genus Vitis, which includes Eu-
ropean grapes, is represented by Vitis
ViniferaL. One of the 14 genera be-
longing to the Vitaceae family, which
includes more than 70 species and
10,000 thousand species, and is widely
spread in subtropical and temperate re-
gions [1]. It is believed that grape culti-
vation began in Central Asia and in the
region between the southern Black Sea
and the Caspian Sea, and most botanists
agree in the region that it represents the
origin of the European grape, Vitis Vi-
nifera L., and from it all grape varieties
spread before the discovery of the North
American continent, and its cultivation
spread throughout East and West [2].

Some researchers also explained
that grape trees did not come from
Asia Minor, as grape scientists believe,
because grapes were present in all the
countries surrounding the Mediter-
ranean basin and even the Danon and
Rhine rivers. It is believed that the first
date of grapes was in Mesopotamia
and the Caucasus, about six thousand.
Year BC [3].

The cultivation of grape trees is very
ancient in Iraq, since the settlement of
man in the Mesopotamian Valley, and

its cultivation spread during the reign
of the Assyrian king Ashurbanipal, as
confirmed [4] and according to what
was mentioned [5] that the Sumerians
and their grapes were flourishing since
4000 BC, and at the present time culti-
vation is widespread Grapes are grown
in many countries of the world between
latitudes 20-50 north of the equator and
20-40 south of the equator [6].

The grape tree is considered a
blessed tree and is mentioned in sev-
eral verses in the Holy Quran. It is
one of the most important and most
consumed types of fruits in the world,
due to its high nutritional value, as the
fruits contain sugars, vitamins, organic
acids, mineral salts, proteins, fats, etc.
In addition to its importance in medical
uses in treating many diseases [7].

Grapes also rank first in the world in
terms of production, and table grapes
constitute 6.1% of the total grape area
planted in the world. Warba comes in
first place in grape cultivation, fol-
lowed by Asia and Africa8] |.

Grape vines are a valuable agricul-
tural crop throughout the world, with
many varieties grown for consumption
and winemaking. Understanding the
chemical content of grape leaves is im-
portant to improve the quality and pro-
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ductivity of grapes and wine. There are
two grape varieties commonly grown
in the Middle East: Al-Halwani and
Al-Kamali. Many studies have been
conducted to investigate the chemical
content of grape vines, including their
phenolic compounds, antioxidants,
minerals, and other nutrients. These
studies have shown the potential health
benefits of consuming grapes and their
products, as well as the importance of
environmental factors in shaping the
chemical composition of grape vines.
In this context, the chemical content of
the Halwani and Kamali grape vines
was of particular interest to researchers,
as these varieties are known for their
unique flavors and are widely grown in
the Middle East. This paper will pro-
vide an overview of current research
on the chemical content of Helwani
and Kamali grape vines, and their po-
tential implications for grape and wine

production and human health.

2. Literature Review
An increase in the content of ni-
trogen, phosphorous and potassium
elements is an important measure of
plant growth, because the accumula-
tion of these elements in plant tissues
indicates its activity and an increase

in its ability to absorb these elements
and benefit from them in the process of
photosynthesis, respiration, cell divi-
sion and elongation.

The element nitrogen is one of the
basic nutrients of the plant, and its im-
portance is evident in that it is the main
component of amino acids, which is
the building unit of protein, as nitro-
gen represents 16% of the protein, and
it 1s also included in a large number
of important organic compounds in
the vital processes in the plant, such
as DNA, RNA and proteins. It also
enters with magnesium in the forma-
tion of the chlorophyll molecule, and
it has been found that 70% of the leaf
nitrogen is included in the formation of
photosynthetic pigments. Nitrogen is
also important in the formation of en-
ergy compounds such as ATP, NADH,,
NADPH, and in the construction of
cellular membranes such as mitochon-
dria, plasma, and others [9].

It is involved in the formation of
enzymes, vitamins, and amides, and it
is also involved in the synthesis of cy-
tochromes, which are important in the
process of respiration and photosynthe-
sis, and from the foregoing, the impor-
tance of nitrogen and its reflection on
plant growth has become clear, so the
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deficiency of this element results in a
major imbalance in plant growth [10].

Phosphorous is considered an im-
portant major element in plant nutri-
tion, and it is called the key to life, due
to its direct role in most physiological
processes that cannot take place inside
the plant without it, as it ranks second
in terms of need and quantity after ni-
trogen, as it contributes to a number of
processes. It is vital for the plant, as it
is involved in the installation of cellular
membranes such as the mitochondrial
plasma membrane and chloroplasts, as
well as the vacuole membrane, as well
as the formation of phospholipids [11].

It also enters into the synthesis of
some organic compounds that have
great importance in vital activities such
as amino and nucleic acids and energy-
rich compounds such as ATP, ADP and
enzyme accompaniments NADP and
NAD, which have an important role in
the processes of oxidation and reduc-
tion [11].

Another physiological function of
phosphorus in the biosynthesis pro-
cess 1s its formation of pyrophosphate
bonds, which allow the transfer of en-
ergy, so phosphorus is considered one
of the energy elements that contribute
to the process of manufactured materi-

als (sugars) from their places of forma-
tion in the leaves to the rest of the plant
organs such as roots, stems and fruits,
where phosphorus is linked With the
hydroxyl groups of sugars or alcohols,
which dissolve them and transport
them to their needs in the plant [12].
Phosphorus also participates with
nitrogen in several functions, including
the formation of vital plant membranes
(vacuole membrane, mitochondrial
plasma membrane, and chloroplasts)
and in the formation of energy-rich
compounds ATP, NADPH,, NADH,,
which

through photo phosphorylation. It also

result from photosynthesis
participates with nitrogen in the forma-
tion of DNA that carries genetic char-
acteristics and RNA is dominant in the
process of protein formation [10].
Potassium is one of the most impor-
tant macronutrients that plants need, as
it is called the main positive ion or the
master of positive ions. This element 1s
present in the form of a free ion inside
the plant and does not enter into the
composition of any organic compound
[13]. Potassium is important and its
impact on plant physiology. In several
ways, this element affects the vital ac-
tivities of the plant, and the deficiency
of this element causes leaves, flowers
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and fruits to fall in plants exposed to
water stress. In the cytosol of plants
due to its control over the process of
opening and closing stomata and its
presence as a free ionic in the cytosol
of plants and then controlling the water
content in plant (Fournier et al., 2005).
It plays a major role in a number of vi-
tal activities, such as cell expansion,
nitrate reduction, and the formation of
proteins, and the plant’s need for it is
great, as it 1s believed that its ability
to bind to proteins is weak, so it needs
it in large quantities in order to form
the potassium-protein complex [14],
and potassium has a significant effect
on many physiological processes, such
as increasing the efficiency of the leaf
in photosynthesis and respiration, as
well as it has a role in the metabolism
of carbohydrates and proteins through
the activation of enzymes, and clearly
there are a large number of enzymes
exceeding 60 enzymes in the plant sys-
tem that are activated by this element,
including syntheses enzymes , oxido-
reductase enzymes and transferase en-
zymes.

3. Materials and Methods
3. 1.Grape varieties
The current study includes two

grape varieties, Halawani and Kamali,
where the Halwani variety is symbol-
ized by the symbol (G1), while the
Kamali cultivar is symbolized by the
symbol (G2).

The Halawani grape, which is called
in Iraq the valley grape, is considered
one of the finest and best table varieties
found in Iraq, as it is characterized by its
elongated and conical clusters with one
shoulder, and the large sized spherical
grains, red in color, turning to dark pur-
ple and sometimes violet, and accord-
ing to its exposure to sunlight, its grains
are attractive with Thin skin and fleshy
pulp. As for the seeds, they are small in
size, numbering from (2-4) seeds per
pod, with a sweet taste. It is a desirable
table variety, and the total dissolved sol-
ids are very high when ripe.

The clusters bear the process of trans-
portation and storage, and the flowers
are hermaphroditic, and the leaves are
five-lobed and very deep. The origin of
the Halawani grape is from the Helwan
region near Damascus in Syria. It is
considered one of the most desirable
varieties, and it is strong in growth and
needs pruning with long canes with (12
eyes) and its clusters can remain until
December without damage. It is one of
the late-ripening varieties, as it ripens
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at the end of August and the beginning
of September in the central region of
Iraq, according to the environmental
conditions of the region. The clusters
are large, winged, conical, and the clus-
ter holder is large.

As for the flowers, they are func-
tionally hermaphroditic and character-
ized by stamens that curve outwards,
so they need a pollinated cultivar when
planting them. The leaves of the Kama-
li grape are five-lobed, the lower part
contains many fins. As for the upper
side of the leaf, it is smooth, and the top
of the growths is purple, and the color
of the vegetative branches is purple.

3. 2. Chemical qualities

The samples were taken at the time
of harvest, by separating the kernels
from the clusters using small scissors,
the kernels are separated from the vesi-
cle so that the vesicle cushion is left at-
tached to the kernel and the cut is direct-
ly under the cushion to prevent leakage
or loss of juice from the kernels, after
that they were placed in polyethylene
bags and preserved The samples are
analyzed by placing them in the refrig-
erator at (2°C) until the next morning,
after which the kernels are cut and the
seeds removed from them.

3. 2. 1. Leaves content of nitrogen,

phosphorus and potassium (NPK) (%)

15 leaves were taken from the mid-
dle of the branch for each experimental
unit, and the leaves were washed with
plain water and then with acidified wa-
ter, after that they were washed with dis-
tilled water, and then they were placed
on blotting paper to get rid of excess
moisture, after that they were placed in
paper bags (envelopes) perforated and
then entered into the oven, after that it
was ground with an electric mill, and
(0.2 g) of the crushed sample was tak-
en and the samples were digested by
adding (4 ml) of concentrated sulfuric
acid H2SO4 and (2 ml) of concentrated
perchloric acid, HCJO, and then the es-
timation of the elements mentioned as
follows:

A. Potassium K (%)

It was calculated using a flame pho-
tometer according to the method men-
tioned by [12].

B. Phosphorus P (%)

Phosphorus was estimated using the
ammonium molybdate method, and af-
ter color development, it was read by a
spectrophotometer UV 1100, of German
origin, at a wavelength of 882 nanome-
ters, according to the method [11].

C. Nitrogen N (%)

Nitrogen was determined according
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to the Micro Kjeldahl method, accord-
ing to the method mentioned in [12].

3. 2. 2. Protein content (%)

The mineral and organic compo-
nents present in the sugar alcohols af-
fect growth and fruiting in grapes and
the quality of the yield by activating
the process of photosynthesis and ac-
celerating the assimilation of protein
and sugar substances.

3. 2. 3. Percentage of Total Soluble
Solids (T.S.S)

The percentage of total dissolved
solids was calculated by squeezing a
number of grains that were randomly
taken from different cluster locations
in the treatments, and it was read by a
hand refractometer and an average of
four readings were taken for four clus-
ters, to represent the percentage of
dissolved solids.

3. 2. 4. Percentage of Total Sugars
in Grain Juice Total Sugars (%)

It was calculated using the method
[10], where 0.5 ml of pure juice was
taken with a pipette of 1 ml and the
volume was added to 10 ml of distilled
water so that the concentration became
diluted to 20 times. From this concen-
tration, 1 ml was taken by pipette and
the volume was added to 10 ml with
distilled water, so the solution became

diluted. To 200 times, 1 ml of juice was
taken from it in a 50 ml glass beaker,
after that 1 ml of phenol with a con-
centration of 5% was added to it, and
5 ml of concentrated sulfuric acid 98%
was also added to it with continuous
manual shaking and a light color ap-
peared, as the mixture was left to cool
and after that a light absorption read-
ing By means of a spectrophotometer,
type EMCLAB, with a wavelength of
(490) nanometers, and when the de-
vice is not read, it will be diluted by
taking 1 ml of the concentration of the
solution that has been diluted to 200 ml
times and completing the volume to 10
ml with distilled water, then the last di-
luted concentration will become 2000
times, as standard solutions have been
prepared Glucose to make the standard
curve and then project the reading on it
and calculate the concentration of total
sugars as a percentage in the juice as in
the following equation:

The percentage of total sugars (%)
is equal to the concentration from the
standard curve x dilution / volume of
juice taken for analysis x 10000.

3. 2. 5. Calcic Acidity (%)

The total acidity in fruit juice was
estimated by leaching with sodium
hydroxide (N (0.1) and using phenol-
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phthalein as a reagent).

The total acidity is equal to the vol-
ume of the base x its molarity x the
equivalent weight of the acid / 1000 x
100 / sample volume x dilution.

4. Results and Discussion
In this part of the paper, the most
important findings of the study are re-

viewed and discussed.

4. 1. The content of the leaves of
potassium, Phosphorus, Nitrogen el-
ements KPN (%)

Table 1 shows the results of the
analysis of grape leaves of the Halawa-
ni and Kamali cultivars of the leaves’
content of three elements, namely po-
tassium, phosphorus and nitrogen.

Table 1: The content of the leaves of Potassium, Phosphorus, and Nitrogen

Grape varieties Potassium K (%) | Phosphorus P (%) Nitrogen N (%)
1.15 0.29 1.82
Gl 1.33 0.39 2.14
1.41 0.42 2.28
1.12 0.27 1.66
G2 1.26 0.31 1.84
1.30 0.34 2.12

Three random samples were taken
from the leaves of each variety from
different places. We notice the superi-
ority of the Halawani variety G1 over
the Kamali variety G2 in the content of
the leaves of the three elements. The

reason for this superiority is attributed
to several factors, the most important
of which are the genetic characteristics
of each variety and the extent of their
influence on its content of chemical el-
ements.

Table 2: KPN (%) T-test

KPN (%) Grape varieties Mean Std. Deviation P
Gl 1.30 133 499
Potassium K (%)
G2 1.23 .095 .503
Gl .37 .068 246
Phosphorus P (%)
G2 31 .035 268
Gl 2.08 236 340
Nitrogen N (%)
G2 1.87 232 .340

P>0.05
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From the table above, we notice that
there 1s no significant change in the
potassium, phosphorus, and nitrogen
content of the leaves of the two variet-
ies. This is due to the fact that the two
varieties were grown in the same en-
vironmental conditions, in addition to
the same cultivation factors used, such
as soil, irrigation, fertilization, and so
on. As for phosphorus, this may be due
to the soil containing a high amount of
phosphorus.

4. 2. Leaves protein content (%)

With regard to the protein content of
the leaves, we find a difference in the
percentage, as it reached the highest
in one of the cases of the second class,

The protein content of the leaves
of the two types shows no discernible
difference, as seen in the table above.
This is because the same environmen-
tal circumstances, including soil, irri-
gation, fertilizer, and other cultivation
parameters, were employed to develop
the two types.

4. 3. Percentage of Total Soluble
Solids (T.S.S)

Class G1 excelled in the percentage
of total dissolved solids (TSS) with the
highest percentage, reaching 14.50%,
while the lowest percentage was for
class G2 at 10.09%.

Table 5: The content of T.S.S

G2, and each gave the lowest protein Grape varictics T'fbsg’)
content, reaching 10.41%, as the rate Gl 1231
of the first class, G1, was higher by 14.50
10.09
0
11.85%. G2 11.74
Table 3: The content of the leaves of Protein 1351
Grape varieties Protein K (%)
11.45 Table 6: T.S.S T-test
Gl 11.40 Grape varieties | Mean Std. Deviation P
11.85 Gl 12.5 1.912 652
10.41 G2 11.78 1.71 653
G2 11.54 P>0.05
13.32

Table 4: Protein T-test

Grape varieties | Mean Std. Deviation P
Gl 11.57 0.247 .836
G2 11.76 1.467 .844
P>0.05

The T.S.S content of the leaves of
the two types does not significantly
differ, as can be seen from the table
above. This is because the two types
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were produced under the same envi-
ronmental circumstances and with the
same cultivation techniques, including
the use of the same soil, irrigation, fer-
tilizer, and other cultivation elements.

4. 4. Percentage of Total Sugars in
Grain Juice Total Sugars (%)

The first class, G1, was superior to
15.54% of the total sugars, while the
lowest average percentage of total sug-

ars was for the second class, G2, by
13.15%.

Table 7: The content of Total Sugars

Grape varieties Total Sugars (%)
13.19

Gl 14.93

15.54

13.15

G2 14.38

14.56

Table 8: Total Sugars T-test

Grape varieties | Mean | Std. Deviation | P
Gl 14.55 1.219 .563
G2 14.03 0.767 .569
P>0.05

The Total Sugars content of the
leaves of the two types does not signif-
icantly differ, as can be seen from the
table above. This is because the two

types were produced under the same
environmental circumstances and with
the same cultivation techniques, in-
cluding the use of the same soil, irri-
gation, fertilizer, and other cultivation
elements.
4.5. Percentage of Calcic Acidity (%)
The G2 variety excelled in the cal-
careous acidity ratio with the highest
percentage, reaching 0.71%, while the
lowest percentage was for the G1 vari-
ety, with a percentage of 0.47%.

Table 9: The content of Calcic Acidity

Grape varieties | Total Acidity (%)
0.69

Gl 0.57

0.47

0.71

G2 0.56

0.48

The reason for the superiority of the
first variety G1 over the second variety
is attributed to the genetic variation be-
tween the varieties and the consequent
difference in the size of the root sys-
tem, the nature of root growth, and the
difference in the ability of the varieties
to absorb and accumulate elements.
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Table 10: Calcic Acidity T-test

Grape varieties Mean | Std. Deviation P
Gl .58 0.110 .946
G2 .58 0.117 .946
P>0.05

The table above shows that there is
no appreciable difference between the
two types’ leaves’ levels of calcic acid-
ity. This is because the two types were
produced under the same environmen-
tal circumstances and with the same
cultivation techniques, including the
use of the same soil, irrigation, fertil-
izer, and other cultivation elements.

5. Conclusion

The buildup of chemical elements in
plantleaves is a sign of the plant’s activ-
ity and an improvement in its capacity
to absorb these elements and use them
in the processes of photosynthesis, res-
piration, cell division, and elongation.
This results in an increase in the con-
tent of nitrogen, phosphorus, potassi-
um, and protein, which is a crucial sign
of plant growth. Regarding phosphorus
in particular, where there were margin-
ally significant variations, this may be
because there isn’t any phosphorous in
the leaves and there is a lot of phos-

phorus in the soil. The Al-Halwani
and Al-Kamali varieties’ results tables
show that the chemical characteristics
of the grapes have improved. This im-
provement can be attributed to the or-
ganic fertilization treatments and the
nutrient solution spraying, which have
improved the two varieties’ vegetative
characteristics. Chromium, in leaf arca
and chlorophyll percentage, improved
photosynthesis and consequently in-
creased the percentage of protein, an-
thocyanins, total sugars, acidity, and
dissolved solids in the fruits, as well as
because the filling process of the fruits
depends on a good supply of nutrients.
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