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Abstract

his study was carried out to produce grape dibis (a
concentrated grape juice) as a natural source of sugar and

bioactive compounds from three grope varieties namely
Thompson seedless, Flame seedless and Roumy Ahmer (red). The
Physicochemical properties and minerals content of grape juice and
dibis were determined. Fractionation and identification of free
sugar content, phenolic and flavonoids compounds, vitamin C and
vitamin B complex of grape juice and dibis were determined by
HPLC, and then sensory evaluations of grape dibis was carried out.
The total soluble solids of dibis ranged from 70 to 73%. Glucose
and fructose were the major sugars in different grape juice and
dibis from different varieties. All grape dibis were rich in vitamins
(B1, B2, B3, B6 and B9). The organoleptic properties of dibis from
the three varieties of grape showed that they were highly accepted
by the panelists.
Keywords: grape juice, dibis; Phenolic compounds,
Flavonoids, sugars, vitamin (C, B) , Sensory evaluation

INTRODUCTION

Grape (Vitis vinifera) is one of the world’s largest fruit crops with an annual
production of more than 60 million metric tons, and 80% of this production is used in
wine production (FAOSTAT, 2007). It is consumed as fresh or processed into raisin,
juice, wines and other products, Muslim countries mostly consume grapes as table
grapes, grape pekmez (the Turkish name of concentrated grape juice) or raisin,
whereas in European Mediterranean and North America, the main use of grapes is in
wine production (Saito et al., 1998) . Grape juice consists of mainly water (81-86%),

with a high concentration of the sugars glucose and fructose. It has a high acidity due
to the presence of tartaric, malic and citric acids. These acids cause a low pH value,
guaranteeing balance between acidic and sweet tastes. About its mineral elements, a
high potassium value and low sodium value are established (Iyer et al., 2010). Grapes
are rich in antioxidants such as anthocyanins, flavones and tannins. It is these
antioxidants that scientists believe are responsible for protecting the body against
many forms of cancer. Red grapes in particular contain a compound called resveratrol
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which has been demonstrated to reduce cholesterol and protect the heart ( Mato et
al., 2005).

Pekmez is one of the most common names of a concentrated and a shelf-life
extended form of grape juice produced by boiling without the addition of sugar or
other food additives. Therefore, it can be assumed to be a natural food containing
natural sugars such as glucose, fructose and minerals. Pekmez is produced from the
juices of fruits such as grape, watermelon, apricot, prune, mulberry and sugar beet,
all of which contain sugars (Kaya and Belibagli 2002).

Fruit dibis (Pekmez) is a very important food in human nutrition because of it
contains high amounts of sugars (65-68%) especially monosaccharides such as
glucose and fructose, minerals and organic acid content, therefore pekmez enhance
nutritional properties and shelf life, and provide the desired flavor and colour in cakes
and other baked products (Batu, 2005). Ustiin and Tosum, (1997) investigated the
composition of 11 pekmez samples. The ranges of average obtained from 11 pekmez
samples were as follows: total dry matter 71.9-84.4%, total sugars 49.8 - 76.8%,
invert sugars 16.6 - 67.9% and ash 0.41-2.44%, Hydroxy methyl furfural (HMF)
content 7.38-166.05 mg/kg, calcium 50.9 — 206.1 mg/100g, sodium 25.4- 82.2
mg/100g, manganese 11.03-68.3 mg/100g. Phosphorus 0-95.06 mg/100 g, iron 2.62
— 16.30 mg/100g and zinc 0.18 — 0.74 mg/100g. The high iron content makes the
product a recommended treatment for anemia. In addition, B1 and B2 vitamins add
extra value to the product.

Based on these facts, the present study was carried out to produce and
evaluate the dibis or concentrate from three varieties of grapes.

MATERIALS AND METHODS

Materials:

Three varieties (Thompson seedless {white}, Flame seedless and Roumy
Ahmer {red}) of grape were purchased from the local market in Alex. (Mature
grapes). All chemicals and reagents used in the present study were of analytical grade
and purchased from El-Gomhouria Co. for trading chemical and medical Appliances,
Alexandria, Egypt. While chemicals used in HPLC methods were of HPLC grade and
purchased from Sigma Co.
Methods:

Technological Methods
Preparation of grape dibis

The grape dibis was prepared according to the method shown in Figure (1) as
cited by (Kaya and Belibagli, 2002) with some maodification. All grapes were washed
by tap water to remove impurities. Seeds and skin of grapes were removed
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immediately after crushing in order to obtain relatively a clear juice, and then sodium
metabisulfite (0.1%) was added only to Thompson seedlles grape juice. All grape
juices were concentrated using a rotary evaporator (Hahnvapor, Mod No. HS-2005SD,
Korea) at 60 °C up to 70-73% soluble solids contents. The obtained final dibis was
kept in dark bottles in a refrigerator temperature until used.

Fresh Grapes
Washing
Crushing

Removing skin and seeds
Grape Juice
Concentrated to 70-73° Brix at
60°C

v
Cooling
\
Sweet liquid Grape dibis

Packing and Storing

Fig. 1. Steps of production of grape dibis.

Chemical methods

Total soluble solids (TSS), ash and total acidity were determined according to
the methods of AOAC. (2007). pH value was measured by using Beckman pH meter
with glass electrode at 25 °C. Total, reducing and non-reducing sugars were
determined using Lane- Eynon procedure as stated in the AOAC (2007). The viscosity
of all dibis samples were measured at 27+1°C with a Brookfield synchrolcctric mode
(H) 3771984 viscometer (Cinbas and Yazici, 2008).
Determination of minerals

Minerals (Ca, Mg, Fe, Zn) were measured using Perkin Elmer Atomic
Absorption Spectrophotometer (Model 2380, Japan), On the other hand, Na and K
were determined using Flame Photometer (Model PE P7, England) as described in the
AOAC (2007).
Fractionation of sugars by HPLC.

The sugar compositions of grape juice and dibis samples were determined as
described by (Chinnici et al., 2005).
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Fractionation and Identification of phenolic and flavonoid compounds by
HPLC.

Fractionation and identification of phenolic and flavonoid compounds were
determined by HPLC according to the method described by Goupy et al. (1999) and
Mattila et al. (2000), respectively.

Determination of vitamin B complex by HPLC.

Vitamin B complex of grape juice and dibis were determined by HPLC
according to the method of Papadoyannis et al. (1997).

Determination of vitamin C by HPLC

Vitamin C content was analyzed using HPLC described by Romeu-Nadal et al.,
(2006).

Sensory evaluation

Colour, taste, odour, texture and overall acceptability from different varieties
of grape dibis were assessed by 10 panellists of Food Technol. Lab., Food Technol.
Research Inst., Agricultural research Center, of Sabahia, Alexandria, Egypt. The
panelists were asked to score the above attributes according to a standard hedonic
rating scale from 9 (like) extremely) to 1 (dislike extremely) according to Kramer and
Twigg (1973).

Statistical analysis

The data of the physiochemical and organoleptic properties of the juice and
dibis products from different grape varieties were expressed as mean values + SD.
Statistical analysis was performed using one way analysis of variance (ANOVA)
followed by Duncan’s Multiple Range Test with P > 0.05 being considered statistically
significant using SAS software program (SAS, 2004).

RESULTS AND DISCUSSION

Table (1) shows the yield of grape juice and dibis of the grape varieties, it
was found that the yield of grape Thompson juice and dibis was higher than the other
grape varieties as 3 kg of Thompson seedless gave 2.780 kg and 628.17g of juice and
dibis respectively followed by the yield of juice and dibis of flame seedless and Roumy
Ahmer. The high yield of grape juice and dibis of Thompson seedless might be related
to the high value of total soluble solids as shown in Table (2).

Table 1. The yield of grape juice and grape dibis of some varieties of grape.

Grape weight Juice yield Dibis yield
Grape varieties Dibis (% )
(kg) (kg) (@
Thompson seedless 3 2.780 628.17 22.59
Flame seedless 3 2.530 558.44 22.07
Roumy Ahmer 3 2.450 497.51 20.31
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Physicochemical properties of grape juice and dibis

Proximate physicochemical properties of grape juice and dibis are represented
in Table (2). Results showed that grape juice of Thompson seedless had the highest
total soluble solids (20.16%) followed by grape juice of Roumy Ahmer and Flame
seedless. Titratable acidity ranged from 0.26- 0.37 with a pH 3.90, 3.76 and 4.41 for
Thompson seedless, Flame seedless and Roumy Ahmer grape juice respectively, a
significant difference was observed in titratable acidity between all samples of grape
juice, also significant difference was observed in pH value between both Thompson
seedless and Flame seedless grape juice and the Roumy Ahmer grape juice. From the
same Table (2) no significant difference was observed in ash which was 0.45, 0.58
and 0.64% for Thompson seedless, Flame seedless and Roumy Ahmer grape juice
respectively. A significant difference was showed in total sugars between Thompson
seedless, Flame seedless and Roumy Ahmer grape juice ; While reducing sugars
recorded 18.82, 18.15 and 17.73% for the previous samples respectively as shown in
Table (2). Nezam eldin and Hanaa (1991) found that Thompson seedless grapes
contained 78.0 %, 20%, 0, 61%, 4.09, 18.8%, 20.1%, 0.29% and 0.194 mg/100g for
moisture content, TSS, total acidity, pH value, reducing sugar, total sugar, free amino
acid and total phenols respectively. On the other hand results of different grape dibis
Table (2), showed that a significant difference was recorded in TSS value between
both Thompson seedless (73.80%), Flame seedless (73.93%) and Roumy Ahmer
grape dibis (71.10%). Also titratable acidity and ash content of different grape dibis
recorded significant differences between them. Grape dibis is a good source of energy
and carbohydrates due to its high total sugar contents which were 72.39, 73.0 and
70.62% while reducing sugars recorded 69.63, 71.60 and 69.93% for Thompson
seedless, Flame seedless and Roumy Ahmer respectively.

Mineral contents

By measuring the mineral contents of different grape juice and dibis, it could
be noticed in Table (3) that all the grape juice contained high concentrations of
sodium, potassium, calcium, magnesium, iron and zinc. The aforementioned minerals
increased after producing grape dibis from different varieties. Data in Table (3) were
not in accordance with that mentioned by Ustiin and Tosum (1997). The variation
may be due to the difference in cultivation conditions and practices.

As Pekmez contains high mineral contents and gives energy, it is important in
human nutrition. Pekmez contains copper and zinc at definite levels and is especially
very rich for iron. As it is known, iron, copper, and zinc are essential minerals for
human health. (Demirdzi et al., 2002).
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Table 2. Physicochemical properties of grape juice and dibis from different varieties.

(%)

Grape juice Grape dibis
Physicochemical
) Thompson LSD LSD
properties Flame seedless Roumy Ahmer Thompson seedless Flame seedless Roumy Ahmer
seedless
TSS° Brix 20.16°+0.28 19.66°£0.87 19.832£0.29 1.52 73.807+0.50 73.93+0.577 71.108+0.173 1.08
Titratable acidity (%) 0.36°+0.00 0.37°+0.01 0.26°+0.01 0.02 0.42¢+0.01 1.66°+0.01 1.218+0.01 0.02
pH value 3.90°+0.11 3.76°+0.05 4.41°+0.07 0.17 4.34°+0.0611 3.66°%+0.25 4.65+0.70 0.32
Ash (%) 0.452+0.09 0.582+ 0.36 0.64°+0.085 0.68 0.79°+0.04 2.548+0.15 4.01°+0.31 0.63
Total sugars (%) 19.532+£0.14 18.91%+0.53 18.47°+0.17 0.66 72.39°+1.13 73.0°+1.50 70.628+1.09 2.64
Reducing sugars (%) 18.822£0.25 18.15°+0.11 17.73°+0.31 0.48 69.63%8+0.61 71.60°+1.05 69.938+1.09 1.88
Non reducing sugars
0.712+0.108 0.76+0.42 0.74°+0.15 0.53 2.76"+1.54 1.31%8+0.60 0.69 B+0.22 1.93

@®)  Different lowercase superscripts in the same row indicate significant differences (P<0.05) between different grape juice varieties.

(A-B) Different capital superscripts in the same row indicate significant differences (P<0.05) between different grape dibis varieties.
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Table 3. Mineral contents of grape juice and dibis (mg/100qg)

Minerals Na K Ca Mg Fe Zn
Grape varieties

Thampson seedless 413.53 8.42 1.83 134.46 2.69 0.34
. Flame seedless 336.30 9.89 1.20 99.80 1.41 0.45
Juice Roumy Ahmer 687.62 14.69 1.88 217.41 2.56 0.53
Thompson seedless 617.86 16. 61 2.81 294.70 1.99 0.97

Dibis Flame seedless 377.38 36.46 2.30 257.25 1.85 0.61
Roumy Ahmer 802.29 59.23 2.14 335.89 2.73 0.86

Viscosity measurement.

The viscosity of different grape dibis varied from 15600 for Roumy Ahmer to
84200 cp for flame seedless as shown in Table (4). The high viscosity of Flame
seedless may be related to its high total sugars. By increasing the rpm the viscosity of
different grape dibis decreased gradually. Kaya et al, (2008) reported that the
pekmez viscosity was affected by soluble solid content and temperature. The change

in viscosity was more sensitive to change in temperature at higher solid concentration.

Table 4. Viscosity of dibis from different grape varieties.

Viscosity (cp)
RPM
Thampson seedless dibid Flame seedless dibid Roumy Ahmer dibid

10 70000 84200 15600

20 48700 55400 12400

30 39933 42800 10933

40 33440 36200 10150

50 30440 31680 9480

60 29100 28000 9033

cp = centipoise

Identification of free sugar contents of grape juice and dibis from
different varieties.

In grapes, a large portion of the soluble solid is sugars. Glucose and fructose
are the main sugars in the juice. From Table (5) it could be seen that grape juice of
Thompson seedless had the highest content of fructose (10.45%), followed by Roumy
Ahmer (9.14%) and Flame seedless (7.96%) while glucose ranged from 8.46% to
11.57% for Thompson and Flame seedless respectively. The variation between the
percentage of fructose and glucose in different grape juice may be related to the
difference in maturity of grape samples. From the consumers’ perspective, the
organoleptic quality of table grapes depends mainly on the sugar content, organic acid
content and the balance between them. In regard to the sugar content, glucose and

fructose are present in similar amounts, while sucrose contributes less than 1% and
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the starch concentration is practically negligible (Conde et al., 2007). Robredo et al.
(2011) reported that The ranges of sugars concentrations found in grapes were as
follows: fructose, 0.15- 8.74 (g /100 g); glucose, 0.19-8.71 (g /100 g) and sucrose
0.02-0.91 (g / 100 g) .Among sugars, glucose was the most abundant one in early
stages and then it decreased until the harvest period, when the amount of fructose
and glucose converged to an average of 47% for each sugar.

After producing grape dibis fructose of Thomson seedless dibis recorded
35.26% followed by dibis of Flame seedless (33.76%) and dibis of Roumy Ahmer
(31.21%), also dibis of Roumy Ahmer recorded the highest content of glucose
(39.41%), followed by dibis of Flame and Thompson seedless (39.24, 37.13)
respectively. Glucose and fructose are the most abundant carbohydrates in grape
pekmez, sucrose generally is not found in grape pekmez because it is almost
completely hydrolyzed in the boiling stage (Akinci et al., 2004)

Table 5. Fractionation and identification of free sugar content by HPLC of grape juice
and dibis from different varieties.

Grape juice Grape dibis
Sugar compounds (%) (%)
Flame Thompson Roumy Flame Thompson Roumy
seedless seedless Ahmer seedless seedless Ahmer
Lactelose 0 0 0 0 0 0
L-Rhaminose 0 0 0 0 0 0
Inulin 0.40 0.37 0.37 1.77 0.38 1.47
Mannose 0 0 0 0 0 0
Galacturonic 0.05 0.06 0.17 0 0 0
Glucuronic 0 0 0 0 0 0
Raffinose 0 0 0 0 0 0
Arabinose 0 0 0 0 0 0
Xylose 0 0 0 0 0 0
Stachyose 0 0 0 0 0 0
Sucrose 0 0 0 0 0 0
Galactose 0 0 0 0 0 0
Lactose 0 0 0 0 0 0
Maltose 0 0 0 0 0 0
Fructose 7.96 10.45 9.14 33.76 35.26 31.21
Glucose 11.57 8.46 9.33 39.24 37.13 39.41
D-glucose 0 0 0 0 0 0
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Fractionation and Identification of vitamin C and vitamin B contents of
grapes juice and dibis from different varieties.

From Table (6) it could be observed that grape juice of Flame seedless
had the highest content of vitamin C (Ascorbic acid), thiamin (B1), riboflavin (B2) and
niacin (B3) while grape juice of Thompson seedless recorded the highest value of
Pyridoxine (B6) and folic acid (B9) compared to the other varieties of grape juice.
Concentrated grape juice (dibis) led to a clear increase in all vitamins.

Table 6. Fractionation and Identification of vitamin C and vitamin B contents of grape
juice and dibis from different varieties.

Vitamins (mg/100g)
Grape varieties Ascorbic acid Thiamin Riboflavin Niacin Pyridoxine Folic acid
C Bl B2 B3 B6 B9
Thompson
1.06 0.62 0.14 0.20 0.43 0.70
seedless
. FI
juice ame 3.22 0.72 0.16 0.24 0.28 0.52
seedless
R
oumy 0.99 0.66 0.16 0.15 0.18 0.37
Ahmer
Thompson
3.33 2.09 0.49 0.88 2.19 2.15
seedless
FI
" ame 4.39 2.23 0.51 1.42 1.07 1.38
Dibis seedless
Roumy
Ahmer 3.83 2.86 0.53 0.59 2.18 1.7

Fractionation and Identification of phenolic compounds by HPLC of
grape juice and dibis.

Table (7) shows the quantities of identified phenolic compounds as mg/100g.
As seen in Table (7) pyrogallol was the major phenolic compounds in grape juice of
Flame seedless and Thompsom seedless (6.02 and 6.02 mg/100g) it decreased to
4.74 and 5.36 mg/100g after producing grape dibis respectively, while grape juice of
Roumy Ahmer recorded small amounts of pyrogallol (1.67 mg/100qg) that increased to
(5.49 mg/100g) in grape dibis. Results in the same Table (8) indicated that grape
juice of Roumy Ahmer had the highest amount of salicylic acid (7.13 mg/100qg)
followed by grape juice of Flame seedless and Thompson seedless (4.77 and 4.05
mg/100g) respectively, it decreased to 6.86 and 3.83 mg/100g in dibis of Roumy
Ahmer and Thompson seedless while an increase was observed in Flame seedless
dibis (5.57 mg/100q). Production of grape dibis from different varieties of grape juice
led to the increase and decrease in some phenolic compounds. The decrease and loss
of phenolic compounds may be related to the oxidation to quinone, also the increases

may be related to the non-enzymatic browning reaction (Khames, 2004).
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Table 7. Fractionation and Identification of Phenolic compounds by HPLC of grapes
juice and dibis from different varieties.

Grape juice Grape dipis
Phenolic compounds Thompson Flame Roumy Thompson Flame Roumy
(' mg/100g) seedless seedless Ahmer seedless seedless Ahmer
Gallic acid 0.10 0.08 0.02 0.36 0.16 0.28
4-Amino-benzoic 0.24 0.13 0.08 0.23 0.10 0.23
Pyrogallol 6.02 6.02 1.67 5.36 4.74 5.49
Protocatechuic 0.18 0.18 0.04 0.15 0.19 0.08
Catechin 0.72 0.23 0.19 1.95 0.26 0.89
Chlorogenic 0.26 0.76 1.24 1.55 1.93 2.18
Catechol 1.1 0.54 0.39 0.28 0.28 0.34
Epi-catechin 0.25 0.62 0.29 0.24 0.26 0.27
Caffeine 0.11 1.08 0.08 0.08 0.71 0.08
p-OH benzoic 0.27 0.12 0.20 0.4 0.62 0.35
Caffeic 0.09 0.01 0.03 0.12 0.03 0.07
Vanillic 0.14 0.25 0.17 0.44 0.42 0.91
P-coumaric 0.08 0.07 0.03 0.04 0.04 0.04
Ferulic 0.08 0.08 0.02 0.06 0.06 0.06
Isoferulic 0.04 0.09 0.02 0.05 0.14 0.6
Resveratrol 0.11 0.05 0.42 0.12 0.12 0.20
Ellagic 0.12 0.07 0.04 0.19 0.15 0.13
E-vanillic 0.65 0.45 0.31 2.88 2.9 1.38
Alpha coumaric 0.06 0.09 0.03 0.09 0.21 0.17
Benzoic 0.39 0.22 0.29 0.50 0.33 0.57
3,4,5 Methoxy cinnamic 0.02 0.02 0.01 0.05 0.06 0.05
Coumarin 0.02 0.01 0.01 0.04 0.07 0.10
Salicylic 4.05 4.77 7.13 3.83 5.57 6.86
Cinnamic 0.03 0.01 0.01 0.01 0.03 0.03

Fractionation and Identification of flavonoid compounds by HPLC
of grape juice and dibis from different varieties.

From data present in Table (8), it can be seen that luteolin, Rutin, Hesperidin,
Rosmarinic acid , Quercetrin, Quercetin, Hesperetin, Kaempferol and Naringenin were
the major identified Flavonoid compounds. Hesperidin had the highest concentration
in Thompson and Flame seedles grape juice (4.65 and 2.15 mg/100g) respectively.
Also it was noticed that producing dibis from Flame seedless grape juice and Roumy
Ahmer led to the increase in the amount of Hesperidin. On the other hand a clear
change was also observed in other flavonoids in different grape dibis. Lin and Weng
(2006), Khan et al, (2010) reported that the flavonoids have cardioprotective,
antioxidant, anti-inflammatory, anti-cancer and antimicrobial properties, and are one
of the most potent nutraceuticals in food and phytopharmaceutical products.
Therefore, it is paramount to understand the principles of biological activity,

bioavailability and metabolism of grape flavonoids in relation to human health.
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Table 8. Fractionation and Identification of flavonoid compounds by HPLC of grapes
juice and dibis from different varieties.

flavonoid Grape juice Grape dibis

compounds Thompson Flame Roumy Thompson Flame Roumy

(.mg/100g) seedless seedless Ahmer seedless seedless Ahmer
Luteolin 0.12 0.08 0.14 0.28 0.17 0.30
Rutin 0.86 0.44 0.99 0.90 0.67 1.13
Hesperidin 4.65 2.15 0.30 4.50 3.17 1.98
Rosmarinic acid 0.09 0.01 0.02 0.12 0.05 0.05
Quercitrin 0.03 0.01 0.03 0.07 0.04 0.03
Quercetin 0.02 0.01 0.02 0.1 0.03 0.04
Hesperetin 0.10 0.07 0.10 1.89 0.91 1.15
Kaempferol 0.02 0.82 0.06 0.85 1.22 1.59
Naringenin 0.28 0.11 0.09 0.89 0.43 0.48

Sensory evaluation of grape dibis:-

The organoleptic test is generally the final guide of quality from the
consumer's point of view (Jimenez et al, 1989). Mean values of sensory evaluation
namely colour, taste, odour, texture and overall acceptability of grape dibis are shown
in Table (9). Generally, all the products were accepted by the panelists. The
description of the overall acceptability by the panelists ranged between extremely
acceptable and very much acceptable for all the products. It could be observed that
there were no significant differences in the mean values of Thompson seedless grape
dibis, Flame seedless grape dibis and Roumy Ahmer grape dibis for taste, odour and
texture. It could be clearly noticed that Thompson seedless grape dibis had high

scores for all sensory characteristic of grape dibis.

Table 9. Sensory evaluation of grape dibis.

Overall
Grape dibis Colour Taste Odour Texture
acceptability
Thompson 8.90° +£ 0.70 8.812 £0.87 8.54° +£ 1.03 8.18° +£ 0.60 8.90°+ 0.83
seedless

Flame seedless 8.18° + 1.07 8.54° + 0.93 | 8.27% + 0.90 8.182 + 0.87 | 8.09°+ 0.83

Roumy Ahmer 7.81° + 0.60 8.18° £ 0.87 | 8.27° £ 1.10 7.728 £ 1.27 7.81°+ 0.98

LSD 0.71 0.78 0.89 0.83 0.77

@) Different lowercase superscripts in the same column indicate significant differences (P<0.05)
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