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ABSTRACT 
 

The main purpose of this research is to study the influence of crude pomegranate juice as phytochemical 
rich components compared to the more commonly used fruits such as strawberry and mango on yoghurt drink 
characteristics .To realize this aim; four yoghurt drink treatments were produced by adding crude pomegranate 
juice at rates 0,10,15 and 20% to make four formulations; control, T1, T2 and T3 respectively. All treatments were 
analyzed chemically, organoleptically and microbiologically. Addition of crude pomegranate juice to the 
yoghurt drink caused an increase in the ash, fat, protein and total carbohydrate contents while viscosity, pH and 
the total counts of bacteria decreased. For the sensory evaluation the treatment number (2) got the highest score. 
 
Keywords:  Pomegranate, phytochemical, yoghurt drinks, chemical composition. 

  

Introduction 
 
              In recent years, there has been increasing demand for a new range of dairy products such as yoghurt 
drinks which characterized by containing low fat, sweetener and flavors. Yoghurt drink is one of the most 
popular fermented dairy products widely consumed all over the world. Yoghurt is produced by lactic acid 
fermentation of milk by the action of a starter culture containing Streptococcus thermophilus and Lactobacillus 
delbrueckii ssp. bulgaricus. During production of yogurt from milk and its fermentation processes the lactose, 
fat and protein of milk partially destroyed therefore yogurt easily digested (Tarakci, 2003). The flavors are key 
factors for food acceptability by consumers. Organoleptic evaluations have shown a marked preference for the 
fruity yoghurt drinks (Barnes, 1991). Addition of different fruits to yogurt manufacture have been attempted 
increasingly. This product contains both the refreshing flavor of fruit and beneficial effect of yogurt. Hence the 
objective of this study was to evaluate the physicochemical properties and sensory quality of yoghurt which 
flavorings with crude pomegranate juice as phytochemical rich components and compare it with plain yogurt 
drink (Bhandary et al., 2012). 
 

Materials and Methods 
 
Materials: 

The ingredients used in this research were fresh skim milk (3.4% protein, 0.7% ash, 0.2% fat and 4.6% 
lactose) and fresh cream (40% fat) which was obtained after separation the fresh whole buffaloes' milk; supplied 
by the farm of Faculty of Agriculture, Al-Azhar University,Cairo, Egypt. Commercial grade granulated sugar 
cane obtained from (Sugar and Integrated Industries CO. Egypt).Indian carboxy methyl cellulose (C.M.C) (high 
viscosity minimum assay 95%) purchased from local markets .Starch purchased from (Tag EL Melouk 
Company for food industries, 6th October City, Giza, Egypt). Skim milk powder (S.M.P) (34%protein, 1.23%fat 
and 4% moisture) was obtained from The Nile Commercial CO. Cairo .Egypt. Pomegranate (punica granatum), 
Strawberry (Fragaria Duch ananassa) and Mango (Mangifera indic) obtained from (Fruit House Co. Cairo, 
Egypt). Starter culture (containing Streptococcus thermophilus, Lactobacillus delbruckii subsp. bulgaricus and 
Bifidobacterium lactis) purchased from Danisco France SAS CO. rude de Clemencieres Bp 32 38360 
Sassmenage – France. 
 
Methods: 
Yoghurt drinks preparation:   

Four groups of (Fresh skim milk , Cream ,CMC, Skim milk powder , Starch) were mixed together to 
obtained  four mixes consisted of 2%fat , 3% protein, 0.2%CMC and 0.3% starch. All ingredients were heated to 
90-95ºC for 5 min and then rapidly cooled to 42ºC. 3% starter culture containing (Streptococcus thermophilus, 
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Lactobacillus delbruckii subsp. bulgaricus and Bifidobacterium lactis) was added. The mixes were incubated at 
42-45ºC. Incubation was terminated at  pH 4.9 then stored in a refrigerator at (4ºC) for an hour. In group (1) 9% 
sucrose was added to yoghurt and blended by the mixer (control). In group (2) 9% sucrose& 10% crude 
pomegranate juice were added to yoghurt and blended by the mixer (T1). ). In group (3) 9% sucrose& 15% 
crude pomegranate juice were added to yoghurt and blended by the mixer (T2). In group (4) 9% sucrose& 20% 
crude pomegranate juice were added to yoghurt and blended by the mixer (T3).  
 
Analysis of yoghurt drinks: 

pH value was measured using a Swiss Gallenkamp stick pH meter with glass electrode. Moisture, fat, 
total nitrogen (TN) and ash contents of yoghurt drinks were determined according to (AOAC, 2007). The 
protein content was obtained by multiplying the percentage of TN by 6.38 for milk ingredients and 6.25 for 
plant ingredients. Total Carbohydrate content was calculated by difference [100 – (moisture + protein + fat + 
ash) %]. 

Viscosity of yoghurt drink was determined using Swiss made viscometer Drug type TV aune vitesse. 
Readings (CP) were taken at 7.0±2°C. All determinations were performed in triplicates and the mean values 
were reported. The total viable bacteria , coliform and moulds&yeasts counts were determined according to 
(APHA, 1992). preliminary phytochemical screening of various extracts of punica granatum, Strawberry 
(Fragaria Duch ananassa) and Mango (Mangifera indic) wrer determined according to Bhandary et al., (2012). 
 
Sensory properties:  
 Organoleptic properties of different treatments were assessed by members of the department according 
to the following score card (Aly et al., 2004). Flavor 60, Body &Texture 30 and Appearance 10. 
 

Results and Discussion 

Results displayed in Table (1) show that the highest percentage of the pomegranate juice components 
were the moisture followed by the total carbohydrates, protein and ash respectively. It was also noted that the 
acidity percentage was rather large. 
 
Table 1:  Some physico-chemical properties of crude pomegranate juice. 

Crude pomegranate juice 
Moisture% T.S% Protein% Ash% Total Carbohydrates% PH Acidity 

84.38 15.62 3 1.57 10.2 3.65 0.8 

 
As shown in Table (2), the phytochemical components  screening revealed the presence of  phenolics, 

flavonoids, tannins, alkaloids, saponins, glycosides, triterpenoids & steroids and vitamin C in crude 
pomegranate  juice while tannins, alkaloids, glycosides  were not present in crude  strawberry juice, also noted 
the absence  of  alkaloids,  flavonoids, glycosides and saponins in crude mango juice. These compounds have 
potentially considerable application against human pathogens. Several authors have linked the presence of these 
bioactive compounds to the antimicrobial properties of crude fruits (Nascimento et al., 2000; Reddy et al., 2007; 
Machado et al., 2003). From the above results, it may be concluded that the crude pomegranate juice can be 
used as antioxidant and antimicrobial agents in the dairy products such as yoghurt drinks compared to 
commonly used fruits like strawberry and mango. 
 
Table 2: Phytochemical components screening for crude pomegranate, Strawberry and Mango juices.  

Phytochemical components 

Tested fruit juices 
 

Pomegranate 
 

 
Strawberry 

 
Mango 

Phenols + + + 
Flavonoids + + - 
Tannins      + - + 
Alkaloids + - - 
Saponins + + - 
Glycosides + - - 
Triterpenoids & Steroids  + + + 
Vitamin C + + + 

(+): Present    (-): Absent. 

The chemical composition of yoghurt drink containing different levels of pomegranate juice is presented 
in Table (3). Addition of pomegranate juice to the yoghurt drink caused an increase in the ash, fat, protein and 
total carbohydrate contents while viscosity and pH decreased. This increase could be attributed to the high 
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content of minerals, protein and total carbohydrate in pomegranate (EL-Nemr et al., 1990). The decrease in 
viscosity and pH was more pronounced in yoghurt drink containing 20 % pomegranate juice. 
 
Table 3: Effect of different levels of crude pomegranate juice on some physicochemical properties of yoghurt drinks.  

Levels of crude pomegranate juice 
addition (%) 

Constituents (%) 
Total solids Protein Fat Ash Total carbohydrates PH Viscosity 

0 21.5 3.3 2.2 0.7 15.3 4.85 28 
10 23.2 3.63 2.23 0.8 16.6 4.76 25 
15 24.1 3.78 2.3 0.88 17.2 4.56 22 
20 25 3.92 2.32 0.97 17.8 4.4 20 

 
Results in the arbitration diagram (Fig.1) show that treatment No. (1) and treatment No. (3) have the 

same sensory properties almost achieved by the control. While the treatment No (2) had a higher score than the 
control .  

 

 
Fig. 1: Effect of different levels of crude pomegranate juice on organoleptic properties of yoghurt drinks.                                   
T1 contains 10% pomegranate juice,T2 contains 15% pomegranate juice ,T3 contains 20% pomegranate juice 
and c = control. 

 
Results presented in Table (4) show the microbiological enumeration in yoghurt drink treatments. It was 

obvious from the results that the total counts of bacteria in all yoghurt drink containing pomegranate juice 
decreased in proportion to increase the pomegranate juice addition. The decrease in total counts of bacteria may 
be attributed to the high content of phytochemicals in punica granatum (Opara et al., 2009; Tezcan et al., 2009; 
El-Falleh et al., 2012; Gil et al., 2000). Also, it could be observed that the coliform bacteria and moulds &yeasts 
were absent in all yoghurt drinks. 
 
Table 4: Effect of different levels of crude pomegranate juice on the total viable bacteria, coliform and moulds & yeasts  

counts of yoghurt drink. 
Moulds &Yeasts Coliform Total counts Ice milk treatments 

NF NF 3.9x107 Control 

NF NF 1.9x107 T1 

NF NF 9.2x106 T2 

NF NF 5.6x106 T3 

 T1 contains 10% pomegranate juice, T2 contains 15% pomegranate juice, T3 contains 20% pomegranate juice and c= 
control. NF=Not found 

   

Conclusion 

       There were differences in physical, chemical and sensory properties of pomegranate yoghurt compare to 
control. 15% w/w pomegranate additives increased acceptability of yoghurt. Also, it may be concluded that the 
crude pomegranate juice can be used as antioxidant and antimicrobial agents in the dairy products such as 
yoghurt drinks compared to commonly used fruits like strawberry and mango. 
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