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Abstract 

 Studies were carried out with an objective to assess the effect of various post-harvest 

treatment with chemical preservatives and stabilizers stored at room temperature (20-25 0C) on 

stability and overall quality of whole grape juice. The treatments were comprised of G0 (whole 

grape juice control), G1 (whole grape juice + sodium benzoate 0.05% + potassium sorbate 0.05%), 

G2 (whole grape juice + pectin+ potassium sorbate 0.05 % + sodium benzoate 0.05%), G3 (whole 

grape juice + guar gum. + potassium sorbate 0.05 % + sodium benzoate 0.05%), G4 (whole grape 

juice, Carboxyl methyl cellulose + potassium sorbate 0.05 % + sodium benzoate 0.05%), G5 

(whole grape juice Homogenization + pectin+ potassium sorbate 0.05 % + sodium benzoate 

0.05%). Treatments were studied for acidity, ascorbic acid, pH, TSS, reducing sugar and non-

reducing sugars and for sensory evaluation (color, flavor, and overall acceptability). Results 

indicated that an increase was observed in acidity (from 0.43 to 0.74%), total soluble solid (from 

21.11 to 22.13 0brix), and reducing sugars (from 12.18 to 14.44%). While decrease was observed 

in ascorbic acid content (from 26.10 to 10.30 mg/100g), pH (from 3.78 to 3.54) and non-reducing 

sugar (from 3.09 to 1.96). Sensory evaluation explained that the sample G5 (whole grape juice, 

Homogenization + pectin+ potassium sorbate 0.05 % + sodium benzoate 0.05%) and G2 (whole 

grape juice, pectin+ potassium sorbate 0.05 % + sodium benzoate 0.05%) showed best result during 
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180 days of storage period. Hence it can be concluded that sample G5 was found to be better for 

preserving sensory, overall quality and nutritive value of the whole grape juice.  

Keywords. Storability. Chemical preservative. Quality. Stabilizers 

Introduction 

 Grapes (Vitis vinefera L.) are the most important species of the family vitacea. Grapes are 

grown worldwide for edible purposes, and also for the production of wine, juice and resin (Malik, 

1994). Grape juice, jam wine and raisins are economically important products of grape (Rao et al., 

2009). About 80% of the total grapes in the world are used for wine making (Patil et al., 2007). 

While 13% is used as table grapes and the remaining is used mainly for raisins, juice and other 

processed products (Kammerer et al., 2004). 

 Among fruit juices grape juice is most important it is taken as processed form or as 

untreated material i.e. winemaking (Cerdan et al., 2007). Grape juice contains greater amount of 

water (81–86%) and having glucose and fructose in greater concentration. Due to the presence of 

citric acid, malic acid, and tartaric acid it shows high acidity, which affected the pH value 

assurance balances between acidic and sweet tastes (Park et al., 2003). Mineral elements, present 

in grape are potassium and sodium at high level and sodium have low value. Among the bioactive 

compounds present in grape juice, phenolic components are of great importance because color and 

astringency effected by their characteristics and directly or indirectly related to the quality of the 

juice (Girard and Mazza, 1998). Due to the presence of rich constituents and have positive 

energetic, nutritional and bioactive affect which classify grape juice as a differential beverage 

(Mazarotto, 2005). 

 Food additives like preservatives are used to preserve the food increase the shelf life of 

food and to inhibit the growth of microorganism. Food additives are generally known as safe 

because the harmlessness of such compounds is tested (Parke and Lewis, 1992). Sodium benzoate, 

potassium metabisulphite, Sulphur dioxide, sodium sorbate, sodium propionate, sorbic acid are 

important chemical preservatives use for preservation of food. Several factors are involved for 

selecting a chemical preservative. These include the compound properties, safety, price, food 

properties, and have good quality result. Storage condition, post processing and type and level of 

microorganisms there also include, while choosing a chemical preservative the food laws must 
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also be followed. A preservative used is sodium benzoate (confirmed on the label). Maximum 

permitted level which is observed as safe for sodium benzoate and benzoic acid is 0.1%. From 

0.15 to 0.25% range is the maximum permissible amount for most countries. In different foods 

sorbates have wide applications as food preservatives, mainly as mold and yeast inhibitors. In the 

majority of foods from 0.05%-0.03% range of sorbates is efficient for antimicrobial concentration. 

(Sattar and Rehman, 1987). 

 Stabilizers are polysaccharides, water soluble, and have high molecular weight perform 

various functions, such as increase thickness, formation of gel, formation of layer, inhibit 

formation of crystal, inhibit syneresis, improving texture, improve physical stability and increase 

flavor etc. (Dickinson, 2003). In food technology stabilizers have been widely used as additives 

to: change the rheology and texture of aqueous suspensions (Dziezak, 1991) and improve texture 

of food (Armero and Collar, 1996). Some hydrocolloids are starch, xanthan, guar gum and 

carboxyl methyl cellulose etc. Stabilizers used in food industries pectin is one of the most usually 

used stabilizer and polysaccharides having gel ability. Pectin used in variety of applications such 

as mayonnaise flavor and emulsion for vegetable oils due to its gelling properties. In addition to 

pectin, cellulose derivatives have also increased acceptance for pharmaceutical, cosmetic, food, 

and packaging utilizes. They are obtained when hydroxyl-alkyl groups or alkyl group are replaced 

by hydroxyl group.  Carboxy methyl cellulose (CMC) offers major viscosity, brilliant suspension 

capability and clarity. It creates a different pour and can have a sticky texture at extreme levels 

(Sahin and Feramuz, 2004). CMC is used as thickener, binder, stabilizer, water retaining and 

suspending agent in food, pharmaceuticals and other most important industries (Pilizota et al., 

1996).  

 The main focus of this research work is to study the overall quality maintenance and 

preservation of whole grape juice by the addition of stabilizers and mixed chemical preservatives 

(sodium benzoate and potassium sorbate). Moreover, to stop the settling problem that occurring 

during storage in grape juices so that the consumer may get a new product in all seasons. 

MATERIALS AND METHODS 

 Fresh, matured and healthy grapes (Yaquti variety) were purchased from the local market 

of Peshawar and brought to the processing hall of the Department of Food Science and Technology, 
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Khyber Pakhtunkhwa Agricultural University, Peshawar. Grapes were washed with clean water to 

remove dust and other materials and diseased and bruised grapes were removed. After that grapes 

were separated from the cluster by hand and seeds were removed and juice was extracted with the 

help of electric blender. Each juice sample was placed in 250 mL beakers and stored for 180 days 

at ambient temperature. Following chemical preservative and different stabilizers, was added to 

the juice in following concentrations.  

Table 1; Details of Treatments 

G0 Whole grape juice (control) 

G1 Whole grape juice + potassium sorbate (0.05 %) + sodium benzoate (0.05%) 

G2 Whole grape juice + pectin and potassium sorbate (0.05 %) + sodium benzoate 

(0.05%) 

G3 Whole grape juice + guar gum and potassium sorbate (0.05 %) + sodium benzoate 

(0.05%) 

G4 Whole grape juice + Carboxyl methyl cellulose (CMC) and potassium sorbate (0.05 

%) + sodium benzoate (0.05%) 

G5 Whole grape juice + Homogenization + pectin and potassium sorbate (0.05 %) + 

sodium benzoate (0.05%) 

Parameters 

 Parameters regarding pH, Total Soluble solids, Titratable acidity, Ascorbic acid, Total 

sugar and sensory evaluation was studied during the research period. pH of grape juice samples 

was determined by pH meter as described in the standard method of AOAC (2000). TSS of the 

selected juice samples was analyzed by Atago digital refractometer as described by method of 

AOAC (2000). Standard alkali solution was used for titration of juice and TA was measured by 

usin following formula (AOAC-2000) 

Acidity (%) =
C. F ×  N ×  T × D

V ×  S
× 100 
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 The titrimetric method as explained by AOAC (2000) was used to analyze the content of 

ascorbic acid in sample. Content of ascorbic acid of juice samples was calculated by following 

formula: 

Ascorbic acid (mg/100g) = L×F× 100/D×P                          

Sugars (reducing and non-reducing) was measured by Lane Eynon method as reported in AOAC 

(2000).  

 Larmond (1977) method was used to analyze the samples of the whole grape juice for color, 

flavor and overall acceptability. Panels of 10 judges were called to taste the samples (whole grape 

juice) for color, flavor and overall acceptability to compare them and allocate the score between 

1-9, where digit 1 show extremely disliked and digit 9 represents extremely liked.  

Different means were separated by applying least significant difference test (LSD) as illustrated 

by Steel and Torrie (1997). 

Results and Discussion 

 Grape juice sample were analyzed for physicochemical tests such as ascorbic acid, acidity, 

pH, total soluble solids, reducing and non-reducing sugars and for sensory evaluation such as color, 

flavor and overall acceptability.  

pH  

 It is evident from the fig.1 that the mean pH value reduced significantly (P<0.05) from 3.78 

to 3.54 during 180 days of storage period. For treatments, in sample G5 (3.79) highest mean value 

was observed followed by G4 (3.72) while in G1 (3.56) lowest mean value was observed followed by 

sample G3 (3.57). Highest reduction occurred in sample G2 (10.73%) followed by G4 (6.99%), during 

storage, the reduction in pH may be due to the breakdown of pectin and formation of free acid (Imran 

et al., 2000). During storage of grape juice, there was a proportional increase in acidity as the pH 

decreased. The degradation of reducing sugar and pectin forms an acidic compound which might 

causes increase in acidity. Similar observation was studied during preservation of orange juice that 

is canned by (El Warraki et al., 1976). 
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Fig.1 Effect of storage intervals and treatments on pH of whole grape juice 

Total soluble solids  

 It is evident from the fig. 2 that the mean TSS values increase significantly (p<0.05) from 

21.11brix to 22.13brix during 180 days of storage period. For treatments, in sample G5 (22.59) 

highest mean value was observed followed by G3 (22.40) brix while in sample G0 (19.85) lowest 

mean value were recorded follow by G2 (21.55) during storage. These results were reported to be in 

favor with the work of Zeb et al. (2008). Muhammad (1986) reported that at room temperature the 

chemical, physical and sensory evaluation of citrus squash affected by the florescent. By storing 

squash for five months, a significant increase was observed in TSS.  
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Fig.2 Effect of storage intervals and treatments on TSS of whole grape juice 

Titratable acidity (%)  

 Fig.3 shows that during storage significant (P<0.05) increased was observed in the mean value 

of titrable acidity from 0.43 to 0.78. In sample G3 (0.67) highest mean value was observed followed 

by G4 (0.65) while G5 (0.47) lowest mean values were observed followed by G0 (0.53). During storage 

maximum increase was observed in sample G2 (52.56%) followed by G3 (43.75%) while minimum 

increase was observed in G0 (30.76%) followed by G5 (40.32). Similar result obtained from study of 

Mehmood et al. (2008) stated that during storage and processing of fruit juices pH was decreased 

and acidity was increased. During the study of Cecilia and Maia (2002) who determined that 

titrable acidity was increased in high pulp apple juice. High storage temperature is responsible for 
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increasing in acidity, Oxidation or degradation of reducing sugar or pectic bodies break down into 

pectinic acid causes the formation of acidic compounds. 

 

 Fig.3 Effect of storage intervals and treatments on Titratable acidity of whole grape juice 

Ascorbic acid (mg/100g)  

  Fig. 4 shows that content of ascorbic acid decreased significantly from 26.1 to 10.30 

mg/100 g during 180 days of storage. Maximum mean values for treatment were recorded in 

sample G3 (20.0) followed by G2 (19.6 mg/100g), while in G0 sample lowest mean values were 

observed (15.95) followed by G5 (18.27 mg/100g). In G0 sample highest decrease was recorded 

(72.00%) followed by G4 (66.66%), Findings of Kinh et al. (2001) matched with this result, who 

recorded a decrease in ascorbic acid content in apple pulp. High temperature and light during 
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storage causes loss in ascorbic acid. Same result was recorded by Mehmood et al. (2008) observed 

that during storage ascorbic acid content was decreased. 

  

Fig.4 Effect of storage intervals and treatments on Ascorbic acid of whole grape juice 

 Reducing sugar (%)  

  It is clear from the fig. 5 that during storage period mean values for reducing sugar increased 

significantly (p<0.05) from 12.183 to 14.440. Highest mean values for treatment was noted in sample 

G5 (14.01) followed by G3 (13.94), while lowest mean values were noted in sample G2 (12.90). 

Highest increase was noted in sample G0 (25.61%) followed by G1 (22.16%), while lowest increase 

was recorded in sample G5 (7.74%) followed by G2 (13.57%). These results match with the study of 

Mehmood et al. (2008) stated that in packed orange apple reducing was increased which may be due 
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to the conversion of non-reducing sugars to reducing sugars. The raise in reducing sugar may be due 

to the inversion of sucrose to reducing sugar because of acids and high temperature during 

preservation at high temperature and acid the sucrose invert to reducing sugar cause to increase the 

value of reducing sugar (glucose + fructose) Hashmi et al. (2007). 

 

Fig.5 Effect of storage intervals and treatments on Reducing sugar of whole grape juice 

Non reducing sugar (%)  

 Fig.6 shows that a significant (P<0.05) reduction occurred in mean value of non-reducing 

sugar which was from 3.095 to 1.968. Highest mean values for treatments was observed in G1 (3.23) 

followed by G5 (3.20), while lowest mean values were noted in sample G3 (1.50) followed by G0 

(1.55). In sample G3 (54.54%) maximum reduction occurred followed by G0 (51.72%), while 

minimum reduction occurred in sample G5 (28.60%) followed by G1 (29.84%) The finding of Kinh 

et al. (2001) agreement with this result who observed that during storage reducing sugar increased of 
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apple pulp. Hashmi et al. (2007) observed that reduction in non-reducing may be inverted to reducing 

sugar 

 

Fig.6 Effect of storage intervals and treatments on Non reducing sugar of whole grape juice 

Sensory evaluation 

  Color, flavor, taste and overall acceptability of the samples were analyzed by a panel of 10 

skilled judges at 30 days’ storage interval for a total period of 6 months. 9-point hedonic scale was 

used to analyze the sensory evaluation as described by Larmond, (1977).  
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is (5.29) followed by G4 (6.51). Highest reduction occurred in sample G0 (75.00%) followed by G3 

(34.11%), while minimum reduction occurred in sample G5 (15.66%) followed by G2 (26.82%). The 

finding of Brenndor et al. (1985) agreement with this result who reported that browning of fruits 

and vegetables reduces by the use of SO2. The reduction in color scores might be due to Millard 

reaction accelerated during storage. In fruit juices and syrup precipitation occur due to high 

temperature. Off- taste, off-odor, increased acidity and color reduction due to the bacterial 

fermentation in fruit juices and beverages. Zeb et al. (2009) analyzed the reduction in color stored 

at room temperature. The change in color during storage was due to browning reaction between 

amino acid and reducing sugars, speed up by high temperature.  

 

Fig.7 Mean score of judges for color of whole grape juice 
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 Fig.8 shows that a significant (P<0.05) reduction was observed in mean score for flavor 

suggested by different judges that is from 8.25 to 5.45. For treatments in sample G5 highest mean 

value was noted that is (7.42) followed by G2 (7.14), while in G0 sample lowest mean score was 

recorded that is 4.56 followed by G4 (6.54). This result was agreement with finding of Ayub and 

Bilal (2001), who reported that the flavor of pomegranate syrup had affected by the light. Kinh et 

al. (2001) stated that during storage apple pulp maintained better flavor when preserved with chemical 

preservatives. The flavor loss is due to the furfural production and losses of ascorbic acid content 

which causes loss of flavor as explained by Shimoda and Osajima (1981).  

 

Fig.8 Mean score of judges for Flavor of whole grape juice 

Overall acceptability  

 Fig.9 shows that significant (P<0.05) decrease was observed in mean score for overall 

acceptability from 8.15 to 5.63 during 180 days of storage. For treatments in G5 highest mean values 

were recorded that is (7.67) go behind G4 (7.17) while in G0 lowest mean score was recorded that was 
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(3.63), followed by G1 (6.7). During storage highest reduction occurred in G0 (85%) followed by G1 

(30%) while lowest reduction occurred in sample G5 (13.25%) followed by G2 (18.75%) The findings 

of Rosario (1996) agreement with these result who observed that progressive degradation occurred 

in overall acceptability by increasing temperature and storage duration. The loss of overall 

acceptability was due to the loss of ascorbic acid and furfural production as analyzed by Shimoda and 

Osajima (1981) reported that the degradation of ascorbic acid and furfural production causes the loss 

of overall acceptability.  

 

Fig.9 Mean score of judges for Overall Acceptability of whole grape juice 
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 The effect of mixed chemical preservatives and different stabilizers on the storage stability 

of whole grape juice was studied in this work. From this research work it was concluded that sample 

T5 (pure whole grape juice, potassium sorbate 0.05% + sodium benzoate 0.05%, and pectin with 

homogenization) were observed most suitable during physico chemical and sensory evaluation. 
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