
 

ABSTRACT 
In this work, the influence of Prunus 
cerasus gum exudates (PCGE) at various 
concentrations on rheological, technological, 
chemical and sensory characteristics of 
yogurt was evaluated. The use of PCGE in 
the yogurt significantly decreased the values 
of pH. The degree of syneresis of the 
samples decreased from 4.3 to 2.4 (mg/30g) 
when PCGE concentration elevated from 0 
to 4%. Rheological measurement indicated 
that with increasing PCGE concentration, 
consistency coefficient values increased 
which is a typical change of yogurt as a 
consequence of hydration of molecules and 
added stabilizers. With the incorporation of 
PCGE to yogurt formulation, the degree of 
whiteness decreased. Based on sensory 
evaluation, addition of PCGE led to improve 
taste, texture and overall acceptability 
values of the samples. Yogurt containing 
4% PCGE had highest overall acceptability. 

 
INTRODUCTION 
Natural biopolymers are broadly used in 
food systems as stabilizer, thickener, edible 
coating, and flavor encapsulator. 
Increasingly public awareness about the role 
of fiber in the diet has increased the 
consumption of different natural polymers 
in food systems1. 
Prunus cerasus gum exudates (PCGE) is a 
member of Rosaceae family which is 
distributed widely in China and another part 
of temperate Asia. PCGE is a high 

molecular weight polysaccharide, 
constituent of L-arabinose, D-galactose, 
mannose, rhamnose and xylose. This gum is 
an ellipsoidal polymer with an 
arabinogalactan structure. Due to high 
viscosity observed at low concentrations, 
this exudates gum can be introduced as a 
proper thickener/stabilizer agent in food 
industries2. 
Yogurt is one of the most important 
fermented milk products. This product 
comprises beneficial bacteria which 
compete with pathogenic micro-organism 
for space and nutrients. Natural polymers 
are usually incorporated into yogurt 
formulation not only as a thickening agent 
to obtain a desired viscosity and texture, but 
also as a nutritional agent for improvement 
of nutraceutical characteristics. A number of 
studies have been performed to assess the 
influence of gum addition on physic-
chemical properties of yogurt3,4,5,6. 
According to available literature, no study 
has conducted to evaluate the effect of 
PCGE addition on physic-chemical, 
rheological and sensory properties of yogurt. 
The purpose of the present article was, thus 
to elucidate the influences of adding PCGE 
on physicochemical, rheological, and 
sensory properties of yogurt as a starting 
point for the assessment of the potential use 
of this new source of hydrocolloid in yogurt 
formulation. 
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MATERIALS AND METHODS 
Materials 
Prunus cerasus gum exudates (PCGE) 

was purchased from a local market in 
Mashhad, Iran. PCGE was purified based on 
a previous study7.  

 
Preparation of yogurt samples  

In order to manufacture yogurt samples, 
PCGE (2 and 4%) were added to milk. To 
maximize solubilization of the gums, 
samples placed on a magnetic stirrer (at 200 
rpm for 20 min). All the samples were 
heated (at 90 °C for 10 min), inculated with 
2% yogurt starter, and then incubated at 4 
°C for 4 hours. All the samples were stored 
at 4 °C and evaluated after one, five and ten 
days of storage. 
 
Rheological measurements 
Rheological behavior of yogurt samples was 
analyzed by a rotational viscometer, fitted 
with a R3-spindle at 25 °C. The steady shear 
measurement was investigated at a range of 
shear rate from 1 to 300 s-1. Consistency 
coefficient and flow behavior index was 
quantified using the power-law model: 
 

 (1) 

here,  is the shear rate (s-1), is the shear 
stress (Pa), k is the consistency coefficient 
(Pa sn) and n is flow behavior index 
(dimensionless).  
 
Syneresis 
The measurement of degree of syneresis was 
carried out based on earlier reported 
method8. Briefly, 30 g of samples were 
centrifuged (222 g) at 25 °C for 10 min and 
then, the extent of trapped serum phase was 
investigated. The result expressed as the 
volume of separated whey. 
 
Chemical properties 
Total solids of the samples were determined 
according to the AOAC method9. A pH 
meter was utilized for quantification of pH. 

Sensory evaluation 
The sensory analysis was done using the 
earlier described assay. A group of 40 
panelists evaluated all samples. The sensory 
test was carried out over 3 consecutive days 
to avoid the panelists from becoming overly 
fatigued10. Three yogurt samples were 
provided for each panelist. Some qualitative 
parameter such as texture, taste and overall 
acceptance were determined using a 9-point 
verbal hedonic scale (1 = dislike extremely 
to 9 = like extremely).  
 
Color properties 
The color properties of the samples were 
investigated using colorimeter calibrated 
with black and white plates. Some color 
parameters including lightness, redness and 
yellowness were reported. 
 
Statistical analysis 
Analysis of variance (ANOVA) was 
performed using SPSS software (Version 
16.0). Significant difference at 95% 
confidence interval was analyzed using 
Duncan's multiple range test for comparison 
different treatment means. 
 
RESULTS AND DISCUSSIONS 
Rheological behavior 
Investigation of the rheological properties of 
yogurt is needed for design, quality control 
and analyzing of unit operations, processing 
equipments, and process parameters.  

The values of consistency coefficient 
and flow behavior index are presented in 
Table 1. The magnitude of coefficient 
determinations (R2) were near to 1, 
exhibiting the appropriateness of power law 
equation for evaluation the rheological 
behavior of yogurt samples containing 
different concentration levels of PCGE. 
With increasing PCGE concentration, 
consistency coefficient values increased 
which is a typical change of yogurt as a 
consequence of hydration of molecules and 
added stabilizers. This increasing effect may 
be associated with enhancement of network 
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formation within the diluted yogurt system. 
Additionally, it can be attributed to the 
increasing synergy between casein micelles 
and PCGE chains11. Similar results were 
obtained in researches conducted to 
investigate yogurt supplemented with other 
biopolymers12,13,14. Staffolo et al14 
demonstrated that the addition of apple fibre 
to yogurt led to improvement the apparent 
viscosity of yogurt. Additionally, 
Langendorff et al. 15 assessed the influence 
of  k-carrageenan on consistency of yogurt. 
The authors indicated that k-carrageenan can 
improved rheological properties of yogurt 
because of the gelation and interaction with 
casein micelles of milk. 

PCGE is a gum with remarkable level of 
nutrients, particularly magnesium and 
calcium7. Therefore, it can be proposed that 
PCGE can be utilized not only as a 
nutritional supplement to enhance 
nutraceutical features of yogurt, but also as a 
thickener to produce of yogurt. 

 
Sensory properties 
According to Table 2, application of PCGE 
significantly affected the texture, taste and 
overall acceptability of yogurt samples. The 
samples containing PCGE at a concentration 
of 4% obtained the highest scores for overall 
acceptance, while the control had lowest 
scores for this parameter. In the case of body 
and texture, due to the fact that PCGE have 
high level of viscosity7, a considerable 
enhancement was observed. These results 
are in line of those reported in previous 
studies. Rossi et al. 16 indicated that the use 
of guar gum as a mixture with xanthan gum 
enhanced the texture of soy whey yogurt. In 
another research, El-Sayed et al.17 reported 
that the yogurt containing xanthan gum 
(0.01%) gained the highest score, while 
control samples had the lowest one.  Other 
finding demonstrated that the addition of 
guar gum and Arabic gum had a significant 
influence on texture, flavor and total 
acceptability of frozen yogurt18. 
Additionally, the panelists stated that yogurt 

taste markedly increased when PCGE was 
used in the formulation.  
 
Physicochemical properties 
pH and acidity 
The changes in pH values of yogurt with 
different amount of Prunus cerasus gum 
exudates (PCGE) are given in Table 3. The 
obtained results indicated that the increasing 
the concentration of PCGE from 0 to 4% led 
to a significant decrease in pH values from 
4.99 to 4.61. This result is in agreement 
those of reported by Seo, et al.19 and Lee 
and Chang12. On the other hand, as 
expected, the addition of PCGE at evaluated 
concentrations had an increasing effect on 
total solids contents of yogurt.  
 
Color properties 
The color properties of food products have a 
key role in consumer perception and 
acceptance of these products. The values of 
L*, a* and b* parameters for yogurt 
supplemented with various concentrations of 
PCGE stored at 4°C are tabulated in Table 
3. The magnitude of L* parameter for the 
PCGE supplemented treatment was 
significantly less when compared that of 
obtained for control samples. L* value is an 
indicator for degree of lightness, more value 
of this parameter indicates a higher degree 
of lightness. Therefore, it can be found that 
with the addition of PCGE to yogurt 
formulation, the level of whiteness 
decreased. Furthermore, as expected, 
following increasing in the PCGE 
concentration, the degree of whiteness 
decreased. On the other hand, a significant 
increase in a* parameter of the film was 
observed when PCGE was added, 
demonstrating that the greenness diminished 
with increasing PCGE concentration.  
Additionally, an increase in the PCGE 
concentration led to an increase in b* value. 
Accordingly, it can be found that the degree 
of yellowness increased with increasing 
PCGE content. These results are consistent 
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with those reported by Lee and Chang 12 and 
Peker and Arslan6. 
 
Syneresis 
From a technological point of view, higher 
water holding capacity has an important role 
in the prevention of syneresis20. Addition of 
PCGE had a significant effect on syneresis. 
PCGE addition to the yogurt formulation 
resulted in an steady decrease in the 
syneresis which may be attributed to the 
interaction of hydrocolloid with milk 
component like protein and consequently, 
elevation of water holding capacity21,22. This 
result is consistent with that of observed in 
rheological examination where increase in 
PCGE concentration led to increasing the 
gel network. Abd El-Salam et al.23, 
Harwalkar and Kalab24 and El-Sayed et al.17 
have reported that the utilization of 
thickener can be utilized as an appropriate 
method for controlling syneresis of 
fermented milk. 
 
CONCLUSION 
The physicochemical, rheological and 
sensory properties of yogurt were affected 
by incorporation of PCGE in yogurt 
formulation. The degree of syneresis was 
inversely related to the amount of PCGE 
added. It was realized that PCGE can be 
used to enhance the rheological and sensory 
properties of yogurt. The results obtained in 
this study are useful from economical and 
thechnological point of view for dairy 
industry, because PCGE is a novel source of 
biopolymer with priced fairly minor. 
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