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Introduction
Grapes (Vitis vinifera) are botanically true berries, grow as vine 

trees. Originally “grape” meant bunch. Grapes berries are exceedingly 
delicious and attractive with variable tastes and colors. They are eaten 
mostly as whole fruits; however they are also utilized in preparation 
of numerous food products and the seeds of seeded varieties are used 
in medicine, predominantly antimicrobial drugs and nematicides.1

Grapes cultivation dates back to 5000 B.C; however, the wide 
spread propagation of grapes was started in Europe, and then spread to 
Australia, America and other countries through invaders and sailors. 
Egyptians used the grapes for wine, and later the technology was 
developed in various western countries, particularly Spain, France and 
Germany. Grapes consist mainly of two groups, one contains seeds 
while the others are seedless. The seedlessness is a highly desirable 
quality of the grape. Among these seedless types some are natural and 
some are genetically obtained from basic seedless varietals which all 
belong to basic types of Vitis group. The seedless types are very easy 
in eating but some of the basic quality of seeds is not present in these 
grapes.2

Grape seeds contain various phytochemicals, which help in anti-
oxidation. Anti-oxidant, increase hormone production, keep skin fair, 
and also help the body’s defense system. The polyphenols present in 
grapes aid in blood pressure regulation and production and protection 
of epithial cells. They also help fight cancer and minimize the risk of 
heart failure. They reduce muscular dystrophy.3

The oil extracted from grape seeds are used in many health 
care products like cosmetics. These oils also contain vitamin E, a 
polyunsaturated fatty acid of n-3, n-6, and n-9 series, which protects 
the body from free radical attacks.4 Like grapes, grape juice also helps 
fight in cancer, reduces risk of heart attack, improves brain health, and 
enables the body to with stand aging problems with the passage of 
time.5 Grape juice normalize the hypertension problems.6

A good understand of grape composition is essential to understand 
its nutritional and medicinal benefits in detail. The present research 
aimed to study some of the physical and compositional parameters of 
locally available grapes in the markets.

Materials and methods
Local grape types were studied for their nutritional composition 

in the Department of Agricultural Chemistry, The University of 
Agriculture Peshawar (UAP) in September 2016.

Samples

Large blue-red, large red, Sunder Khani, middle-sized green, and 
small were obtained from local markets of Peshawar city. The grapes 
berries were removed from their clusters and cleaned and washed with 
luke-warm water. The juices were extracted by breaking and pressing 
in doubly folded malmal cloth. The juice was immediately tested for 
various physical and chemical parameters.

pH

pH of the selected samples was determined using pH meter. The 
pH meter was turned on and calibrated by a two; point calibration 
method using pH 4 and 7 buffer solutions.7 The juice samples were 
tested for their pH by inserting the pH electrode. After each iteration 
the electrode was washed with double distilled water.

Total soluble solids (TSS)

The TSS was analyzed by Abbes refractometer.7 Prior to operation, 
the temperature was brought close to room temperature. A drop of 
sample was placed on the fixed prism and covered by the movable 
prism fixed in the lid. Then the knobs were rotated until the critical 
ray came at the center of the cross made inside the refractometer in 
the upper colored field. The data was recorded in degree Brix from the 
lower field where refractive index and degree brix scales were present.

Acid value

The samples were analyzed for acid value.7 5ml of sample and 
50ml 2N Ethanol were mixed in a conical flask and, kept in a water 
bath for 30 minutes. After cooling two drops of phenolphthalein 
were added. The mixtures were then titrated against 0.1N KOH until 
pink colour appeared. The acid value was calculated from the KOH 
consumed.
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Abstract

Various types of grapes (Large blue-red, large red, Sunder Khani, middle-sized green 
and small yellow) grapes were collected from the local fruits markets of Peshawar 
City and were analyzed for their physicochemical parameters. TSS value of the small 
yellow type was high (26.0). The difference of acids value, showing acids content of 
the grapes, was negligible at range of 6 to 7. Sugar ranged from 50 to 75% with the 
maximum amount seen in large blue red grapes. The berries contained considerable 
amount of moisture (75.43 to 92.34%). Na and K were also present in appreciable 
amounts. Na was high in Sunderkhani while K in large blue red types. Linoleic acid, 
was found the most abundant fatty acid profile ranging from 66.0 g/100 g of total fatty 
acids, in small yellow oil seed. Considerable amount of oleic acid was also present in 
all samples. The data showed that acidic pH; high acid value and inclusion of K; and 
moisture in high amounts made the grapes very attractive fruits that should be studied 
for other beneficial constituents.
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Sugar content

The samples were analyzed for sugar content.8 For determination 
of sugar content, 5ml Fehling A and 5 mL Fehling B were mixed 
in conical flasks and 20 mL of distilled water added. The juice was 
taken in burette, and titration was carried out till the brick-red color 
appeared in boiling mixtures of Fehling solutions. The titration 
reading was noted, and reducing sugar was calculated using the factor, 
where Cu content in 5mL Fehling A+5 mL of Fehling B is sufficient to 
be reduced by 0.05 g of reducing sugar in the samples.

Moisture

Moisture content was detected from the weight loss of the samples 
by heating.9 The empty Petri dish was cleaned and weighed. Samples 
were deposited and again weight was taken. The sample weight 
was obtained by subtracting the empty weight of the Petri dish. The 
samples were placed in a 105°C oven for several hours in a Petri dish 
with half closed lid. The dish was then covered with the lid and placed 
in a dissector for cooling. The weight was noted and the percent loss 
in weight was taken as moisture.

Mineral analysis

Preparation of acid digest

The sample was digested with acid following the standard method 
of Gordon.10 Sample (l ml) was weighed and poured it into a digestion 
flask and mixed with 5mL of HNO3 and per chloric acid and then 
heated slowly and gradually up to 300°C. When white fumes were 
exhausted, 5ml per chloric acid were added again until the white 
fumes vanished. The one ml residue remaining was diluted with 
distilled water to 50ml which then was used for mineral analysis.11

Determination of Na and K

Na and K were determined by flame photometer. The flame 
photometer measured the emitted light from the excitation of 
atomic specie. A standard solution of NaCl and KC1 was prepared 
in ppm level. The working standards of Na and K were prepared in 
the range of 0.1 to 50 ppm. Flame photometer was used and where 
the reading of each five standards working solutions for Na K was 
recorded. These values were used for standard curve formation with, 
the x-axis as concentration of Na and K and the y-axis was used for 
excitation reading. The sample digest was taken and their excitation 
reading were noted then compared with their respective curves and 
real concentration was calculated for Na and K content in the samples.

Fatty acid profile

Parry et al.12 method were used for preparation of Fatty acid methyl 
esters (FAMEs). One mg of oil was mixed with 0.1 M NaOH MeOH 
for 5 min. HCl MeOH 4%was added to the mixture and steered for 
5 min, at ambient temperature. The reaction was stopped by adding 
water Fatty acid methyl ester (FAMES) was extracted with iso-
octane. Shimadzu GC-2010 equipped, with a FID and a (Shimadzu, 
Columbia, MD) auto sampler were used for GC analysis. A fused 
silica capillary column SP™ -2380 (30m-0.25mm with a 0.25ml film 
thickness) silica capillary was used as column. Helium a carrier gas 
was used at a flow rate of 0.8 ml/min. Individual FAMEs retention 
time was compared with retention time of standard of FAMEs for the 
identification of each component of fatty acid profile. All samples 
were analyzed in triplicate.

Results and discussion
Various grape types Big & blue red, Red & bigger size, Sunder 

khani, Middle size green, Small & yellow were analyzed for 
physiochemical parameters i.e., pH, TSS, acid value, sugar content 
moisture, mineral analysis fatty acid composition.

PH

The mean pH of the selected five types of grape fruit was presented 
and discuss in Table 1 which ranged from 4.8 to 6.1 The result showed 
that the large & blue red had the higher value of pH i.e. 6.1 followed 
by large, middle-sized green while Small & yellow indicated lower 
pH i.e. 4.8. The result was in line with that of Gorden10 who worked 
on the composition of grape types. The pH difference might be due 
to the tartaric acid content of the grape types because this is the main 
acid in grapes. However other reasons like high or low TSS might also 
be another cause of difference in pH level.

Total soluble solid (TSS)

The TSS of the five selected types was presented in Table 1, which 
ranged from 22 to 26°Brix respectively. Among difference types, large 
red contained maximum TSS i.e. 26°Brix, followed by Sunder khani 
and Middle-sized green, while large blue-red contained minimum 
amounts of TSS, i.e. 16°Brix. TSS content of grape cultivars were 
also reported by Gordon10 which support the present values of TSS.
Table 1 pH, TSS (Brix°) Acid value, Sugar content (%) of different grapes type 
available in local markets of Peshawar

Name of sample pH TSS Acid value Sugar (%)

Large blue-red 5.00 23.2 7.05 75

Large red 6.10 22.1 7.95 50

Sunder khani 5.25 22.0 7.28 70

Middle-sized green 5.20 16.0 7.72 73

Small & yellow 4.10 26.0 6.38 65

Acid value and sugar content

Acid value and sugar content were also presented in Table 2. The 
data showed that acid value of large red was high (7.95), while that of 
Small & yellow was minimum (6.38). Sugar content of different types 
of grapes showed that large blue-red contained high sugar content 
(75%) while the least sugar content was found in Small & yellow 
(65%). The data agrees with work done by Jordao et al.11

Table 2 Moisture (%) of various grape types available in local markets of 
Peshawar

Name of sample % Moisture 

Large blue-red 92.34

Large red 78.33

Sunder khani 79.65

Middle-sized green 75.43

Small & yellow 76.18

Moisture content

The average moisture content in the fruits of grapes cultivars was 
found to be ranged from 75.43% to 92.34%. The difference among 
the different types with respect to moisture content was significant. 
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Maximum moisture content was found in large blue-red 92.34%. The 
data was supported by the work of Jordao et al.13

Mineral (Na, K)

Data regarding Na, K (Table 3) showed that highest Na was seen 
in Sunder khani (4.26mg/Kg) followed by Small & yellow (3.60 mg/
Kg), while minimum Na was found in Middle-sized green (1.80mg/
Kg). Similarly, maximum K was found in large blue red (165mg/
Kg) followed by Sunder khani with a value of 164mg/Kg, while, the 
minimum was obtained in Middle-sized green (159mg/Kg). The data 
of the present study was supported by Jordao,13 who studied grapes 
cultivars for their nutritional composition.
Table 3 Na and K (mg/Kg) of grapes types available in the local markets of 
Peshawar

Name of sample Sodium Potassium

Large blue-red 2.60 165

Large red 3.43 163

Sunder khani 4.26 164

Middle-sized green 1.80 159

Small & yellow 3.60 160

Fatty acid composition

The qualitative assessment of grapes is directly related to the 
composition of the fatty acid. The nutritional implications and oxidative 
stability of oils are related to the unsaturated fatty acid (UFA). The 
five selected samples were analyzed by gas chromatography for fatty 
acid compositions and the results are inserted in Table 4.
Table 4 Fatty acid profile of olive oils samples (%)

Name of 
sample 16:0 20:01 18:1 18:2 18:3 18:0 20:0

Large blue-red 8.99 1.47 21.5 65.3 1.03 2.24 0.14

Large red 6.50 0.94 14.2 70.5 0.61 4.1 56

Sunder khani 7.771 1.04 12.3 67.8 0.88 2.65 0.13

Middle-sized 
green 5.55 0.35 17.07 74.9 0.34 3.33 0.46

Small & yellow 6.81 0.8 19.09 73.2 0.76 2.6 0.21

Linoleic acid was the most abundant fatty acid in all five cold 
pressed grape seed oils, with range of 65.3% and 73.2% of total fatty 
acids (Figure 1). Content of linoleic acid (73.2%) was found at highest 
amount in small and yellow oil seed with large red containing the 
lowest amount of 65.3%.

Figure 1 Linoleic acid ranges in different fatty acids.

Amounts of oleic acid, was also present in significant amount 
ranging from 12.3% (large red) to 21.5% (Big & blue red). Other 
fatty acids present include stearic acid (2–4%). The reported results 
were quite similar in the literature Kamel et al.14 and Crews et al.15 
The linoleic acid was found in range of 66.8–73.6% in the seed oils 
of seven different varieties of grapes by Beveridge et al.16 Higher or 
lower values, depending on seed origin and method of oil extraction 
were reported by some other authors El-Shami et al.17,18

Discussion
PH of the grapes was acidic in nature. TSS of the grapes types was 

variable some contained a comparatively small amount. Sugar content 
of these grapes was also variable, with the large size berries contained 
high amount. Grapes contained a large amount of moisture that can 
fulfill the water needs of the body to some extent and the grapes are 
also good source of Na and K.

Recommendation
The valuable compounds of grapes should be analyzed in a 

scientific way to highlight their usefulness.
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