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SUMMARY 
 

The use of different stabilizers to improve the rheological properties of functional 

pomegranate low fat yoghurt drinks was investigated. Standardized milk (1.5% fat) was 

supplemented with 2.2% skim milk powder to make yoghurt drink. Modified starch (MS), 

xanthan gum (XA), sodium carboxy methyl cellulose (CMC) and their mixtures were used as 

stabilizers. The different formulations for yoghurt drink was prepared from 55% yoghurt, 15% 

pomegranate juice and 30% cooled sweetened solutions of different stabilizers to give 8% sugar 

in the final product. The different formulations were heat treated to 75±1° C for 5 min. followed 

by cooling to 5±1° C. Changes in serum separation, phenolic compounds content (PC), 

antioxidant activity (AA) as well as chemical, rheological and organoleptic characteristics of the 

different products were followed during cold storage for 12 days. Generally the different 

stabilizers had no significant effect (p≤0.05) on the protein, fat contents, PC, AA and pH values 

of the obtained products. Low fat pomegranate yoghurt drinks with optimum rheological 

characteristics and minimum serum separation and acceptable sensory properties were obtained 

by using 1.5% MS or mixture of 0.75% MS and 0.15% CMC. 

------------ 
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INTRODUCTION 

 

Yoghurt drinks are popular dairy product, 

prepared by mixing yoghurt with milk or 

water with sugar, stabilizer and fruit juice. 

Optimum consistency and minimum serum 

separation are desirable characteristics for 

yoghurt drinks. Addition of stabilizers in 

yoghurt drinks effectively reduces serum 

separation during storage. Bayarri et al. (2011) 

reported that the sensory and functional 

characteristics of drinking yoghurt were food 

choice motives for its acceptability.  

 

High dietary fat is known to be associated 

with increased risk of obesity, atherosclerosis, 

coronary heart disease, elevated blood pre-

ssure and tissue injury diseases associated 

with lipid oxidation (Steijns, 2008). Increasing 

consumer interest in healthy products pro-

moted the development and availability of 

low-fat and fat free yoghurts in the market. 

Production of these products requires careful 

control of textural attributes (Haque and Ji, 

2003) since fat removal causes changes in the 

texture due to modifications of the gel struc-

ture (Houzé et al., 2005). 

 

Pomegranate (Punica granatum L.) is an 

important tree of the tropical and subtropical 

regions of the world. Pomegranate arils are 

rich source of polyphenols gallic acid, pro-

tocatechinuie acid, chlorogenic acid, caffeic 

acid, ferulic acid, coumaric acids and catechin 

(Poyrazoglu et al., 2002). Also, arils and husk 

of pomegranate fruit were reported to have 

antioxidant, anti-inflammatory and antiathero-

sclerotic activities against some degeneration 

and metabolic diseases (Faria and Calhau, 

2011; Al-Muammar and Khan, 2012). Pome-

granate contains phytochemicals compounds 

which identified to be flavonoids, condensed 

tannins and hydrolysable tannins (Gil et al., 

2000; Seeram et al., 2006). Because of its 

potential health benefits, pomegranate fruit 

juice has been used to increase the func-

tionality and antioxidant activity of foods-

tuffs. 



 66                                                   Gouda, et al. 

Different concentrations of pomegranate 

juice (PJ) were added in yoghurt drinks and 

with the use of 0.15% CMC as a stabilizer 

(Khalil, 2013). As PJ ratio was increased, the 

pH values was significantly decreased, while 

the total phenolic compounds and antioxidant 

scavenging activity of yoghurt drink were 

increased. However, the addition of PJ had an 

adverse effect on the rheological charac-

teristics and serum separation and overall 

acceptability of yoghurt drink. 

 

The adverse effect of adding PJ in yoghurt 

drink were reported with others (Arjmand, 

2011) who found that addition of concentrated 

pomegranate juice to yoghurt decreased the 

fracture stress and firmness of the product as 

compared with control one, but still consi-

dered acceptable. 

 

Water- soluble polysaccharide stabilizer 

such as pectin, gelatin, modified starch, 

xanthan gum and sodium carboxy methyl 

cellulose (CMC) are used in yoghurt and 

yoghurt drinks to ensure appropriate body and 

texture (El-Sayed et. al, 2002). The hydro-

colloid can interact with casein network and 

contributes to the gel formation through partial 

absorbance of the free water and improving 

the water holding capacity of proteins (Goff 

and Guo, 2019). The main objective of this 

research was to evaluate the effect of using 

different stabilizers on the chemical, rheo-

logical, physical and organoleptic charac-

teristics of pomegranate low fat yoghurt drink. 

 

MATERIALS AND METHODS 

 

Materials:  

Raw buffalo’s milk was obtained from 

herds of faculty of Agriculture, Suez Canal 

University, Ismailia, Egypt and partially 

skimmed milk (1.5 % fat, SNF 9.62, pH 6.63) 

was standardized. Direct vat starter containing 

Streptococcus thermophilus and Lactobacillus 

delbreuckii sub sp. bulgaricus (YCX11) was 

obtained from Chr. Hansen's laboratories, 

Denmark. Cow’s skim milk powder (97% TS, 

product of Dairy AmericaTM) was obtained 

from the local market. Sodium carboxy 

methyl cellulose (CMC) was obtained from 

Misr Food Additives – MIFAD. Xanthan gum 

was obtained from Nimingyu Fufeng Bio-

technology Company (China). Modified corn 

starch produced by Capgill, Netherlands was 

obtained from Alnour for Dairy Industries 

(Egypt). Grindsted Carrageenan CH 525 was 

obtained from Alpha Trade Company, Egypt. 

Commercial grade sugar and pomegranate 

fruit were obtained from the local market.  

 

 Manufacture of yoghurt:- 

The standardized buffaloe`s milk was 

supplemented with 2.2% skim milk powder, 

heated up to 85±1°C, cooled to 42±1°C, 

inoculated with DVS starter culture (0.004%) 

and incubated at 42±1°C until gel formation at 

pH 4.6-4.8. The resultant yoghurt was kept 

under cooling for 14 hrs. and then mixed 

vigorously at 6000 rpm/min for 5 min (using 

Ultra-Turrax Homogenizer). 

 

Preparation of pomegranate juice:- 

The pomegranate fruits were washed, arils 

were separated. Large sized, dark red coloured 

arils were selected and blended (using Braun 

PowerMax MX 2000 Blender, Germany), the 

strained pomegranate juice (PJ) was homo-

genized at 6000 rpm/min for 5 min. and the 

insoluble material was removed by filtration. 

The composition of pomegranate juice (PJ) is 

given in Table (1). 

 

Preparation of different yoghurt drink for-

mulations:- 

Sugar and different ratios of stabilizers were 

dissolved in water to give 8% sweetened 

solution and heat treated to 85°C for 5 min., 

the different formulations for yoghurt drink 

supplemented with PJ are illustrated in Table 

(2). 

 

Six treatments were done by mixing 55% 

yoghurt with 15% PJ and 30% sweetened 

solution to give 8% sugar in the final product 

and different stabilizers were added as 

follows: T1 was made with 0.3% CMC; T2 

with 0.2% xanthan gum; T3 with1.5% 

modified starch; T4 with 0.15% CMC+ 0.1% 

xanthan gum; T5 with 0.15% CMC+ 0.75% 

http://www.epinions.com/prices/hmgd-Small_Appliances-All-Braun_PowerMax_Jug_Blender_MX2000
http://www.epinions.com/prices/hmgd-Small_Appliances-All-Braun_PowerMax_Jug_Blender_MX2000
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modified starch and T6 with 0.1% xanthan 

gum+ 0.75% modified starch. 

 

Methods:- 

Analysis of pomegranate juice 

The moisture, fat, protein, ash, total pectin, 

fiber contents, and pH values of PJ were 

determined according to the AOAC methods 

(AOAC, 1990). The total soluble solids (TSS) 

content (as Brix) was measured using a refract 

meter (Abbe Hergestellt in der DDR, 

Germany) at 20 ˚C. The colour of PJ and 

different yoghurt drink samples was measured 

with a light reflectance spectrophotometer 

(Minolta, CR 300, Osaka, Japan) Measure-

ments were recorded in L (lightness), +a 

(redness) and +b (yellowness) CIE 

(Commission Internationale de I’Eclairage) 

colour coordinates. 

 

Table (1): The gross chemical composition, pH, phytochemical, antioxidant activity and 

colour reading of pomegranate juice after homogenization*.  

Chemical / physical characteristics Content 

Total solids % 18.20 ±0.3 

Acidity% 1.20 ±0.04 

Total soluble solids % 16.50±0.31 

Total sugars % 15.77±0.24 

Dietary Fiber % 0.15±0.01  

Total Pectin % 1.42±0.40 

Ash % 3.00± 0.05 

pH 4.12 ±0.02  

Total Phenolic compounds (mg GAE /100gm) 173.0±2.10 

Antioxidant activity  % 47.50 ±0.45 

Colour reading       

L 20.20 ±2.10 

b 2.30 ±1.20 

a 14.60 ±1.0 
* Average of three replicates 

 

Table (2): Composition of different pomegranate yoghurt drink mixes (%) with different 

stabilizers*. 

Treatment 

Components (%) 

Yoghurt 
Pomegranate 

juice 
Water with sugar 8% and stabilizer 

T1 55 15 30 (with 0.30 % CMC*) 

T2 55 15 30 (with 0.20 % XA) 

T3 55 15 30 (1.5% MS) 

T4 55 15 30 (0.15% CMC+ 0.1% XA) 

T5 55 15 30  (0.15% CMC+ 0.75%MS) 

T6 55 15 30 (0.1% XA+ 0.75% MS) 
*CMC: carboxy methyl cellulose- XA: Xanthan- MS: Modified Starch 

 

Determination of total phenolic com-

pounds, and antioxidant activity  

Five grams of PJ were mixed with 50 ml of 

50% ethanol and stirred at room temperature 

for 1 h and filtered through Whatman No. 1 

filter paper. The total phenolic compounds 

were determined in the ethanolic extract as 

described by Singleton and Rossi 1965). 

Results were expressed as mg of gallic acid 

equivalents (GAE) per 100g of the sample. 

 

The antioxidant activity of PJ was evaluated 

by using 2, 2-diphenyl-1-picrylhydrazyl 

(DPPH) assay (Cuendet and Potterat, 1997; 
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Burits and Bucar, 2000). Absorbance was 

measured at 517 nm against a blank (ethanol). 

The DPPH radical-scavenging activity was 

calculated using the following formula: 

DPPH radical – scavenging activity (%) = 

[(1– A1 / A0) × 100] 

Where A0 is the absorbance of the control and 

A1 is the absorbance of the sample  

 

For the yoghurt drink samples, extraction of 

phenolic compounds and antioxidant activity 

were carried out according to Li et al. (2009) 

with some modifications as follows: twenty 

ml of acidified ethanol (15 ml 1N HCl and 85 

ml ethanol 95%) were added to 10 g of 

yoghurt drink in 50-mL brown bottles and 

shaked up for 90 min at 30°C using a rotary 

shaker (Julabo D-7633 Labortechmik, 

GMBIT,  Jeelback / wast Germany) set at 200 

rpm. Then, the mixture was centrifuged at 

2500 g (ICE PR-7000 centrifuge, International 

Equipment Company) for 45 min at 5°C. The 

supernatant fluids were analysed for total 

phenolic compounds and DPPH scavenging 

activity as described above.  

 

Chemical analysis of milk and yoghurt 

drink 

Total solids, fat and protein contents of milk 

and yoghurt drink were determined according 

to AOAC (1990). All pH values of yoghurt 

drink samples were done according to AOAC 

(1990) when fresh and during 12 days of cold 

storage at 4ºC.  

 

Rheological characteristics of yoghurt 

drink  

The rheological properties of different 

yoghurt drinks were measured using a 

Brookfield viscometer (Brookfield Enginee-

ring Laboratories, USA), equipped with a 

SC4-21spindle running at 25 rpm. Measure-

ments were made at 10ºC and shear rates 

ranging from 20 to 200 s-1. All rheological 

properties were performed in quadruplicates. 

Flow curves were drawn from measured 

values of shear stresses and apparent dyna-

mics viscosity.  

 

Serum separation of yoghurt drink 

Yoghurt drink samples were filled into 250 

ml bottles and stored at 5 ºC during the storage 

period, the height of supernatant was measu-

red and divided by the total sample height in 

bottle and multiplied by 100 and expressed as 

the percent serum separation (Foroughinia et 

al., 2007).  

 

Organoleptic properties of yoghurt drink     

All samples were evaluated for appea-

rance/colour, flavour, consistency and mouth-

feel and overall acceptability by 8 panelists 

from the dairy department as described by 

Meilgaard et al. (1999) with scores ranging 

from liked extremely (10) to disliked extre-

mely (1). 

 

Statistical analysis     

All measurements were done in trireplicates, 

and analysis of variance with two factorial 

(treatments and storage period) were con-

ducted by the procedure of General Linear 

Model (GLM) according to Snedcor and 

Cochran (1967) using Costat under windows 

software version 6.311 and least significant 

difference (LSD) test were employed to 

determine significant difference at p<0.05. 

 

RESULTS AND DISCUSSION 

 

Chemical composition and antioxidant 

activity of pomegranate juice (PJ) 

The analysis of PJ (Table 1) indicated that it 

contained small percentage of crude fiber 

(0.15%) and pectin (1.42%). The total soluble 

solids of PJ was 16.5%, most of it were 

sugars. The pH of the PJ was found to be 4.12 

due to the presence of organic acids, which is 

favorable for long shelf life of the final 

product. The total phenolic compound of PJ 

was 173 mg/100gm which results in a strong  

 

DPPH scavenging activity (47.5%). The 

antioxidant activity of plant extracts is mainly 

ascribed to its phenolic compounds contents 

and degree of their hydroxylation (Silva et al., 

2006). Polyphenols are the major class of 

pomegranate fruit phytochemicals, including 

flavonoids (anthocyanins), condensed tannins 

(proanthocyanidins) and hydrolysable tannins; 

ellagitannins and gallotannins (Gil et al., 

2000).  
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Gross composition of yoghurt drinks 

Table (3) illustrates the gross composition 

of different yoghurt drinks samples as affected 

by using different stabilizers. The average of 

total solids % of fresh yoghurt drink samples 

are 18.02, 17.92, 19.05, 18.27, 18.62 and 

18.47% for treatments T1, T2, T3, T4, T5 and T6 

respectively. Earlier study showed that total 

solids for pomegranate free fat yoghurt drinks 

ranged between 17.67-17.97 % (Khalil, 2013).  

 

Treatments made with 1.5% modified starch 

(T3) and its mixture with CMC mixture (T5) or 

xanthan gum (T6) had significantly higher 

total solids than other treatments because of its 

higher used ratio. Similar results were noticed 

by Ibrahim and Khalifa (2015) who used 

different stabilizers in camel yoghurt drinks. 

All yoghurt drink made with the use of 0.5% 

CMC, pectin or gelatin are conformed to the 

Egyptian standards specifications of fermen-

ted milks (ES, 2016).  

 

No significance differences were found in 

the fat and protein contents of yoghurt drink 

from different treatments. The Egyptian 

standards (ES, 2016) of yoghurt drink, specify 

that the protein content shouldn`t be less than 

2.7% (w/w). Therefore the different low fat 

formulations were fortified with 2.2% skim 

milk powder to get the protein content to meet 

these specifications.  

 

Table (3) shows significant differences 

(p≤0.05) in the rheological parameters of 

yoghurt drink from different treatments as 

affected by using different stabilizers. Using 

CMC separately (T1) or in combinations with 

XA and MS (T4 and T5) respectively led to 

significant increases in the viscosity compared 

to other stabilizers and that CMC and XA or 

MS mixtures were more efficient than using 

CMC only to improve the rheological 

characteristics of the resultant yoghurt drinks. 

This may be due to the synergistic effect of 

mixed stabilizers. CMC can be used as 

stabilizer in dairy product to minimize 

aggregation and sedimentation of casein and 

to control the texture, viscosity, and mouth 

feel of the product (Ntazinda et al., 2014). But 

its concentration used should be carefully 

controlled in acidified milk systems (Yu et al. 

2004). Imeson (1997) reported that CMC/ 

casein mixtures were stable to heat treatment, 

but with slight decreases in viscosity. Also, 

this system was affected by agitation causing a 

decrease in the viscosity. So, this mixture is 

recommended for use in yoghurt-based drinks 

at level of 0.5% and pH 4.3-4.4 (Tamime and 

Robinson, 2007). Stabilizer should be added 

after fermentation since its addition prior to 

fermentation will cause protein agglomeration, 

whey separation, and other defects (Imeson, 

1997). 

 

Using XA separately (T2) gave yoghurt 

drink which the lowest rheological charac-

teristics values among treatments. While its 

combinations with CMC (T4) or with modi-

fied starch (T6) gave products significantly 

(p≤0.05) higher rheological properties than T2. 

This may be due to the higher rheological 

characteristics of resultant yoghurt drink made 

of MS (T3) or CMC (T1) than that made of XA 

(T2).  

 

Yoghurt with MS separately (T3) had higher 

rheological characteristics values than T1 and 

T2. The modified starch is completely soluble 

in milk, thus giving smooth, viscous yoghurt. 

Also, its combinations with CMC (T5) increa-

sed significantly the viscosity value of yoghurt 

drink as compared to T3, but its combination 

with xanthan gum (T6) decreased the viscosity 

of yoghurt drink as compared with T4 and T5. 

Using different stabilizer mixtures improved 

the rheological characteristics of the resultant 

yoghurt drink samples and the most promising 

stabilizer was found for those made with 

CMC and MS or its mixtures. 

 

The pH values 

Table 4 shows that pH values of different 

yoghurt drink treatments decreased signifi-

cantly (p≤0.05) with increasing the storage 

period up to 8 days as a result of further 

fermentation of lactose into lactic acid, but 

changes in pH after 12 days of cold storage 

were not significant. The use of different 

stabilizers had no significant effect on the pH 

value yoghurt drink. This indicates that the 

added stabilizers did not interfere with the 

growth and activity of starter microorganisms. 
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Similar findings were reported by Schonbrun 

(2002) for strawberry drinkable yoghurt. 

 

Serum separation 

Table 5 shows that the serum separation 

values for all treatments tended to increase 

with prolonged cold storage probably due to 

the developed acidity which decreases electro-

static repulsions causing aggregation of the 

protein matrix and release of serum from the 

gel network (Khalil, 2013). Using stabilizers 

was found to be necessary to minimize serum 

separation in fermented milk (Lucey et al., 

1999). The highest reduction of serum 

separation can be obtained by using 1.5% MS 

in yoghurt drink. Ibrahim and Khalifa (2015) 

reported that using of 1.5% modified starch 

reduced syneresis in yogurt drink. Using CMC 

separately (T1) has no positive effect on serum 

separation during cold storage period, while 

its combinations with xanthan gum (T4) or 

with modified starch (T5) decreased signi-

ficantly serum separation. Using XA 

separately (T2) gained the highest serum 

separation value (p≤0.05) compared to other 

treatments, in agreement with that reported by 

Macit and Bakrici (2017). Mixtures of 

xanthan gum with CMC (T4) or with modified 

starch (T6) had significant lower serum 

separation values as compared to T2. Using 

MS separately (T3) resulted in the lowest 

serum separation value among treatments, 

probably due to an increase in the water 

holding capacity and improved thickening 

property (Okoth et al., 2012). However, no 

significant difference in serum separation 

between yoghurt drinks containing MS or its 

combination with CMC (T5). While its com-

bination with xanthan gum (T6) led to 

significantly higher serum separation. The 

most promising stabilizers to minimize serum 

separation in low fat pomegranate yoghurt 

drink were using 1.5% MS or mixture of 

0.75% MS and 0.15% CMC. 

 

Table (3): The gross composition and rheological characteristics of pomegranate yoghurt 

drinks as affected by using different stabilizers ratios (average of three 

replicates) 

Treatments T1 T2 T3 T4 T5 T6 

Total solids % 18.02c 17.92c 19.05a 18.07c 18.62b 18.47b 

Fat % 0.83a 0.83a 0.83a 0.83a 0.83a 0.83a 

Protein % 3.10a 3.10a 3.10a 3.10a 3.10a 3.10a 

Apparent viscosity (cp) 75d 57f 95c 160a 141b 60e 

Plastic viscosity (cp)  66d 49f 82c 147a 126b 51e 

Consistency coefficient (cp) 63d 44f 74c 90a 83b 54e 

Means with the same row with different superscript (a, b, c…) are significantly different (p≤0.05). 

 

Table (4): Changes in pH values during cold storage of pomegranate yoghurt drinks as 

affected by using different stabilizers ratios (average of three replicates) 

Storage periods 
Treatments 

T1 T2 T3 T4 T5 T6 Mean 

1 day 4.04 4.01 3.99 4.03 4.01 4.00 4.01a 

4 days 3.95 3.93 3.91 3.95 3.93 3.92 3.93b 

8 days 3.86 3.85 3.82 3.85 3.84 3.83 3.84c 

12 days 3.82 3.81 3.79 3.81 3.81 3.80 3.81c 

Mean 3.92a 3.90 a 3.88 a 3.91a 3.90a 3.89a  

Means with the same column or row with different superscript (a, b, c…) are significantly different 

(p≤0.05). 
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Table (5): Changes in serum separation % during cold storage of pomegranate yoghurt 

drinks as affected by using different stabilizers ratios (average of three 

replicates) 

Storage period 
Treatments 

T1 T2 T3 T4 T5 T6 Mean 

1 day 0.0 0.0 0.0 0.0 0.0 0.0 0.0d 

4 days 15.0 15.0 0.0 5.0 2.5 5.0 7.41c 

8 days 20.0 25.0 10.0 5.0 5.0 10.0 12.0b 

12 days 25.0 30.0 10.0 10.0 10.0 15.0 18.05a 

Mean 15.05b 16.61a 4.25d 5.16d 4.29d 7.75c  
Means with the same column or row with different superscript (a, b, c…) are significantly different (p≤0.05). 

 

Total phenolic compounds (TPC) and 

Antioxidant scavenging activity (AA) 
Figs. (1 A and B) shows no significant 

differences in the TPC and AA values of 
yoghurt drink as affected by using different 
stabilizers. This may be attributed to its higher 
protein and other non-protein antioxidants 
contents such as vitamins A, C and E 
(Lindmark-Mansson and Akesson, 2000). The 
pomegranate contains phenolic compounds 
and polyphenols including flavonoids (antho-
cyanins), condensed tannins (proanthocyani-
dins) and hydrolysable tannins; ellagitannins 
and gallotannins (Santagati et al, 1984; Gil et 
al., 2000).  

 
Generally all TPC and AA values of 

yoghurt drink tended to decrease along the 
cold storage for all treatments as a result of 
possible oxidation of TPCs during and/or its 
interactions with caseins or whey proteins 
(Han et al., 2019). Similar findings were 
reported by Khalil (2013) and El-Samahy et 
al. (2014) for yoghurt drink made with 
pomegranate juice and Cactus pear fruit 
respec-tively.  
 
Acetaldehyde and Diacetyl contents 

The changes in the acetaldehyde and 
diacetyl contents of yoghurt drink from 
different treatments are presented in Figs. (2 A 
and B). The use of different stabilizers had no 
significant effect on acetaldehyde and diacetyl 
contents of low fat yoghurt drink. During cold 
storage, acetaldehyde and diacetyl contents 
tended to decrease significantly in all 
treatments with advanced storage period, 
which may be associated with the metabolic 
activity of starter culture. Similar results were 
found by El.-Zahar and Abdel-Galeel (2008).  

 
Sensory properties 

The sensory properties of different yoghurt 
treatments were examined after 1 and 12 days 
of cold storage and presented in Table (6). 
Optimum consistency and homogeneous 
texture for good mouthfeel and no serum 
separation are desired characteristics for 
fermented milk beverages. Serum separation 
occurs in fermented milk beverages without 
the use of stabilizers (Lucey et al., 1999). The 
sensory properties depend largely on the 
relative balance of flavour compounds derived 
from milk constituents such as protein, fat or 
carbohydrate. The flavour components of 
yoghurt include the volatile and non-volatile 
compounds already present in the milk and 
specific compounds produced from milk fer-
mentation (Cheng, 2010). It has been 
suggested that more than 90 different volatile 
compounds have been identified in yoghurt, 
including carbohydrates, alcohols, aldehydes, 
ketones, acids, esters, lactones, sulphur-con-
taining compounds, pyrazines, and furan 
derivative (Imhof and Bosset, 1994). Storage 
time had obvious significant effect on 
reducing the sensory properties of yoghurt 
drinks samples. Stabilizers had a clear effect 
on appearance, consistency and general accep-
tability scores. Using CMC and modified 
starch and mixture of both gave yoghurt drink 
that ranked the highest scores for consistency, 
mouthfeel, flavour perception and total overall 
acceptability scores among treatments along 
the storage period. Addition of CMC to 
yoghurt drink improved its sensory charac-
teristics. CMC stabilizer enhanced the disper-
sions of protein, particularly close to their 
isoelectric point of pH value and gives better 
stability for yoghurt drink  

 



 72                                                   Gouda, et al. 

 
 

 
Figs. (1 A, B): Effect of using different stabilizers on A) total phenolic compounds 

expressed as mg Gallic acid/100gm, B) the antioxidant activity (%) 

during cold storage of pomegranate yoghurt drink (average of three 

replicates) 
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Fig. (2 A, B): Effect of using different stabilizers on A) Acetaldehyde values (mg/kg), B) 

diacetyl values (mg/kg) during cold storage of pomegranate yoghurt drink 

(average of three replicates) 

 

Table (6): Sensory characteristics of pomegranate yoghurt drinks as affected by using 

different stabilizers ratios during 12 days of cold storage (average of three 

replicates). 

Treatments 

Appearance 

/Colour 

(10) 

Flavour 

(10) 

Consistency and 

mouthfeel 

(10) 

Overall 

acceptability 

 

After 1 day of cold storage 

T1 9.0 9.0 9.0 27.0a 

T2 9.0 7.5 7.5 24.0c 

T3 9.0 9.0 9.0 27.0a 

T4 9.0 8.5 8.0 25.5b 

T5 9.0 9.0 9.0 27.0a 

T6 9.0 8.0 9.0 26.0b 

After 12 days of cold storage 

T1 7.5 7.5 7.5 22.5a 

T2 7.5 6.0 6.0 19.5c 

T3 7.5 7.5 7.5 22.5a 

T4 7.5 7.0 6.5 21.0b 

T5 7.5 7.5 8.0 23.0a 

T6 7.5 6.5 7.5 21.5b 
* Statistical analysis was carried out only for total acceptability scores of different yoghurt drink treatments. 

**Means with the same column with different superscript (a, b, c…) are significantly different (p≤0.05) 

 

CONCLUSION 

 

Pomegranate juice can be added in yoghurt 

drink as a functional ingredient. The type of 

stabilizer used in had a great impact on its 

quality characteristics of yoghurt drink. 

Yoghurt drink made by using modified starch 

or CMC or mixture of both improved signi-

ficantly the rheological characteristics of the 

product with lower synersis rates.  
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 أثر إستخدام مثبتات مختلفة على الخواص الفسيوكيماوية والحسية

 فى صناعة مشروب يوجهورت وظيفى يحتوى على عصير الرمان

 ـــــــــــ

عة مشنوب  وجهونجرت بفى نى وىتنجى عصنى علنىو الومنا  تم دراسة إستخدام عدد من المثبتات فى صناا 

% دهنننم منندعم  صننبن فننو  5د1لصتغصننع عصننى التننلسىو اللننصبى لصومننا  عصننى الخننجا  الووجلجهىننةد  إسننتخدم لننبن م نند   

% صنم  2د0% نشنا م ند   5د1% للنااعة الىجهونجرت بالمثبتنات الملنتخدمة تتإنمن إسنتخدام 2د2مج ف  البة 

مىثىنننل سنننصىصج  اللنننجدوجم ب,صنننبم مننناومل   بتنننم إعنننداد المخنننالىم المختص نننة لمشنننوب ات  % كو جكلنننى3د0الزانتنننا   

% مىصج  سنروى مبنود منع المثبتنات المختص نة 30% علىو الوما  مع 15% وجهوجرت  55الىجهوجرت  استخدام 

بووندد   بتنم تتبنع هنم سنم الت1+75% سرو فى الماتج الاوائىد  تم م امصة المخالىم المختص ة حوارونا عصنى 8لى طى نلبة 

أسو أنجاع المثبتات المختص ة عصى الل ات الووجلجهىة  % لان لا  اللىوم  المنجاد ال ىاجلىنة بالاشنال المإناد لةكلند  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Saha%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23572691
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bhattacharya%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23572691
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3551143/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3551143/
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الاتنائج المتىلنل عصىونا أ  المثبتنات المختص نة وجم من التخزون المبود لصماتجد  بأبضىت  12لصماتجات المختص ة ,لا  

كا  لوا تلسىو مت ابت فى الل ات الووجلجهىة بكذا م د  إن لا  اللىوم مع عدم بهجد فوبق م اجوة فى مىتنجا  منن 

البوبتىن  الدهن بقىم الأس الوىدربهىاىد ببهد أ  مشوب  الىجهونجرت الملناع  اسنتخدام الاشنا الم ند  كو جكلنى 

 ند  ج  اللنجدوجم بالخصنىم منا  ىناوم كنا  لونا تنلسىو إوجنا ى م انجى عصنى اللن ات الووجلجهىنة منع ت صىنل ممىثىل سنصىص

 .إن لا  الشوش بالل ات الىلىة


