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ABSTRACT 
 

Goat’s milk yoghurt (GMY) was manufactured without (the control) or with 
fortification of milk with cow’s skim milk powder (CSMP) or goat’s skim milk powder 
(GSMP) to ۱٤ and ۱٦ % TS content. 

Gross chemical composition and some properties of the fresh and stored 
yoghurt were affected by both amount and type of SMP used. The use of GSMP 
mostly increased the values of TS, carbohydrate, acidity and acetaldehyde and 
decreased the values of fat, protein, ash and TVFA when compared with the 
corresponding values of yoghurt made with CSMP. 

Curd tension (CT) was significantly increased when GSMP was used and the 
highest CT values were correlated with the minimum curd syneresis (CS). The control 
yoghurt had the lowest CT and the highest CS values. 

Fortification of GM with SMP was quite important to improve the sensorial 
properties of the resultant yoghurt. The use of GSMP enhanced the specific flavour of 
Goat’s milk in the product, whereas CSMP overcome such flavours.  This was the 
main goal of the present study to meet the different desires of the consumers. 

 
INTRODUCTION 

 
Goat’s milk (GM) in Egypt ranks the third after buffalo’s milk and cow’s 

milk (CM) and in the last twenty years, studies on GM became a matter of 
wide interest especially after the efforts done by governmental and private 
sectors to improve milk production from the local goat’s breeds. GM is often 
sought for its perceived health benefits and unique taste that make it 
attractive for some consumers. Additionally, it was reported that it is easier to 
digest than CM and may have certain therapeutic values (Park, ۱۹۹٤; 
Haenlein, ۲۰۰٤). 

On the other hand, it is well know that GM is similar in the basic 
composition to CM, but some important differences exit in the protein and fat 
structures that make people who have allergies to CM can often drink GM 
and the fat globules in GM stay in suspension longer which leads to the 
perception of natural homogenization. 

GM contains less αs۱-casein and more β-casein than CM and richer in 
some amino acids like aspartic acid, histidine, threonine, methionine and 
phenylalanine and in some fatty acids like caproic, caprylic, lauric and 
myristic acid (Sarkar and Misra, ۲۰۰٦). Also, the mineral content of GM is 
considerably higher than CM since it contains more calcium, phosphorus, 
potassium and magnesium (Posecion, ۲۰۰۱). 

Such significant differences beside differences in the size of casein 
micelle and fat globules could lead to the milk behaving differently during 
processing. In this respect, Tamime and Robinson (۱۹۹۹) reviewed some 
suggested processes employed during the manufacture of yoghurt from GM 
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whereas, the potential of this milk for yoghurt manufacture was recently given 
in details by Sarkar and Misra (۲۰۰٦). 

The aim of the present study was to follow composition and quality of 
yoghurt made from GM as affected by fortification with skim milk powder 
(SMP). Type of SMP was taken into consideration in this respect since cow’s 
SMP or goat’s SMP was used for fortification process. 

 
MATERIALS AND METHODS 

 
Fresh goat’s milk (GM) was collected from the herd of Sakha Exp. 

Station, Anim. Prod. Res. Inst., Min. of Agric., whereas cow’s skim powder 
(CSMP) and goat’s skim powder (GSMP) were obtained from BBA (Lactalis 
Industries, France and Covalact Factory, Covasna, Romina,  respectively). 

Yoghurt starter (DVS) consisting of Streptococcus thermophilus and 
Lactobacillus delbrueckii subsp. bulgaricus (YC-X۱۱) was obtained from Chr. 
Hansen’s Lab., Denmark. 

The traditional method of making yoghurt was followed (Tamime and 
Robinson, ۱۹۹۹) after fortification of GM with CSMP or GSMP to increase the 
TS content to ۱٤ and ۱٦٪, whereas the control yoghurt was manufactured 
from GM without any fortification. Three replicates were carried out in this 
respect. 

The resultant yoghurt was analysed when fresh and after storage for ۷ 
days at ٥±۱°C for the following: TS, fat, protein, (TN x ٦٫۳۸), acidity and pH as 
described by Ling (۱۹٦۳), ash as recommended in AOAC (۱۹۸٤), whereas 
carbohydrate content was calculated using the following equation: 
Carbohydrate = TS - ( Fat + Protein + Ash). Total volatile fatty acids content 
(TVFA) was measured as given by KosiKowiski (۱۹۷۸) whereas, 
acetaldehyde was determined by the method of Less and Jago (۱۹٦۹).  

The energy values express as KJ/۱۰۰۰g was calculated using the 
following equation 
given by Walstra and Jenness (۱۹۸٤):  
E = ۳۷۰ F + ۱۷۰ P+ ۱٦۸ L + ۱۸ 
Where: 
E= Total energy (kJ/kg) 
F= Fat content (%) 
P = Protein content (%) 
L = Lactose or carbohydrate content (%). 

The resultant yoghurt was also analysed for curd tension (CT) and 
Curd Synersis (CS) as given by Chandrasekharra, et al. (۱۹٥۷) and Mehanna 
and Mehanna (۱۹۸۹) respectively. 

The organoleptic properties were evaluated by ۱۰ panelists from  the 
staff members of Dairy and Food Sci. departments. Fac. Agric., Kafr El-
Sheikh Univ. using scoring card recommended by El-Shibiny et al. (۱۹۷۹). 

Statistical analysis of the data was done using the analysis of variance 
(ANOVA) of SPSS program, version ۱۰٫٥٫۰. Means with significant 
differences were compared by Duncan’s multiple range tests (SPSS, ۱۹۹۸) 
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RESULTS AND DISCUSSION 
 

Table (۱) reveals the gross chemical composition of goats milk yoghurt 
(GMY) made from goat’s milk (GM) fortified with cow’s skim milk powder 
(CSMP) or goat’s skim milk powder (GSMP) to increase the calculated total 
solids (TS) content to be ۱٤ and ۱٦٪ in the prepared GM. 

TS content significantly increased in the experimental yoghurt 
compared to the control one which prepared from GM. Such increase could 
be explained on the basis of adding more SNF whilst it’s type significantly 
affected TS content in case of trials of ۱٤٪ TS content. Such differences in TS 
than the calculated ones may be due to different solubility and other 
properties of SMP used beside impact of processing conditions. TS content in 
all samples increased in the stored yoghurt; that may be due to evaporation 
of water during storage period and also to the changes occurred in the curd 
to be more compact and firmer. However, such changes are in agreement 
with the results given by Mehanna et al. (۱۹۸۸) and Sakr (۲۰۰٤). 

Significant differences in fat content of fresh yoghurt were recorded as 
affected by both amount and type of SMP added. This may be due to varying 
of fat content in the SMP. Furthermore, the pecularities of goat’s milk fat and 
lipolysis system (Chilliard et al. ۲۰۰۳) could have some effect in this respect. 
Storage of the prepared yoghurt had the same increasing impact on fat 
content as previously mentioned for TS and could be explained on the basis 
of the corresponding loss of moisture. 

Protein content (Table ۱) followed the same trend of fat being 
significantly higher in fortified yoghurt and increased with increasing the 
amount of SMP added, whereas the same changes were occurred during 
storage. Richness of SMP added with protein may be the main factor in such 
increase in protein content, whereas loss of moisture during storage of 
yoghurt was responsible for the recorded impact of storage. 

This trend of results was expected since addition of protein source like 
SMP should increase the protein of the final product. This agrees with that 
given by Sakr (۲۰۰٤) whereas type of SMP added seems to have no impact 
in this respect. 

Ash content (Table ۱) of fresh yoghurt was not significantly affected by 
increasing TS to ۱٤٪ or by type of SMP added, whereas a significant increase 
was observed when TS was increased to be ۱٦٪. However, the control 
yoghurt had relatively less ash than the experimental samples. Impact of 
storage was the same as given for the other prementioned constituents and 
may be attributed to the same reason written elsewhere. The increase in ash 
of fortified yoghurt milk was responsible for the corresponding increase in the 
resultant yoghurt. This agrees with the results given by Sakr (۲۰۰٤). 

The control yoghurt (Table ۱) had higher carbohydrate than that made 
with adding CSMP at any given ratio whereas adding GSMP increased the 
carbohydrate content in fresh and stored yoghurt. According to different 
studies in the literature, Singh et al. (۱۹۹۲) reported higher carbohydrate in 
goat’s milk than cow’s milk and the fermentation rate was greatly different 
during yoghurt making. This may explain the recorded differences in 
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carbohydrate content in the present study, which was calculated by difference 
as mentioned before. 
 
Table (۱): Chemical composition and energy value of fresh  and stored 

yoghurt made from goat's milk fortified with different types 
of skim milk powder* 

Storage (days) Control 
Levels of total solids 

۱٤٪ ۱٦٪ 
CSMP GSMP CSMP GSMP 

 Total Solid, %      
۰ ۱۲٫۸۱ ±۰٫۰۱A ۱۳٫۷٦ ±۰٫۱٦B ۱٤٫٥۰ ±۰٫۱۰C ۱٤٫۹٤ ±۰٫۰٦CD ۱٥٫۰۹ ±۰٫۱۹D 
۷ ۱۲٫۹٥ ±۰.۱٥ A ۱٤٫۱٥ ±۰٫۰٥B ۱٥٫۲٤ ±۰٫۱٦C ۱٥٫٥٥ ±۰٫۲۲C ۱٥٫۷٥ ±۰٫۱٥C 
  Fat, %      
۰ ۳٫۷۱ ±۰٫۰۱ A ٤٫٤٤ ±۰٫۰۳D ٤٫۰۰ ±۰٫۰۰B ٤٫۳٦ ±۰٫۰٦D ٤٫۲۰ ±۰٫۰۰C 
۷ ۳٫٥۲ ±۰٫۰۱ A ٤٫٦۷ ±۰٫۱٦B ٤٫٦۰ ±۰٫٤۰B ٥٫۰٥ ±۰٫۰٥B ٤٫٤٥ ±۰٫٤٥AB 
  Protein, %      
۰ ۳٫٥۱ ±۰٫۰۰ A ٥٫۰٦ ±۰٫۰۷CD ٤٫٤٦ ±۰.۰۸B ٥٫۲۳ ±۰٫۰۳D ٤٫۹۲ ±۰٫۰۰C 
۷ ۳٫۷٥ ±۰٫۲٤ A ٥٫۱٦ ±۰٫۰۲D ٤٫۲۷ ±۰٫۱۲AB ٤٫۹۹ ±۰٫۰۰CD ٤٫٥۱ ±۰٫۲۸AB 
  Ash, %      
۰ ۰٫۷٥ ±۰٫۰۱ A ۰٫۸۳ ±۰٫۰۱AB ۰٫۸۱ ±۰٫۰۰AB ۰٫۹۲ ±۰٫۰٦B ۰٫۹۲ ±۰٫۰۷B 
۷ ۰٫۸۷ ±۰٫۰۲ AB ۰٫۹۰ ±۰٫۰۱AB ۰٫۸۳ ±۰٫۰۱A ۱٫۲۱ ±۰٫۰۳C ۱٫۰٤ ±۰٫۱۱BC 
 Carbohydrate, %      
۰ ٤٫۸٥ ±۰٫۰۱BC ۳٫٤۳ ±۰٫۲٥A ٥٫۲۳ ±۰٫۰۲C ٤٫٤٤ ±۰٫۰۸B ٥٫۰٥ ±۰٫۲٦BC 
۷ ٤٫۸۲ ±۰٫٤۰BC ۳٫٤۲ ±۰٫۲٤A ٥٫٥٥ ±۰٫۳۷C ٤٫۳۱ ±۰٫۲٥B ٥٫۷٦ ±۰٫۰۸C 
Energy, KJ/۱۰۰۰g      
۰ ۲۷۹۹٫٥ ±۱٫۰۱A ۳۰۹٦٫٤ ±۱۸٫۱٦ B ۳۱۳٤٫۸ ±۱٦٫۹٦ B ۳۲٦۳٫٥ ±۱۱٫۱٦ C ۳۲٥٦٫۸ ±٤۳٫٦۸ C 
۷ ۲۷٦٥٫۸ ±۲۸٫۳ A ۳۱۹۷٫۷ ±۲۲٫۳B ۳۳۷٦٫٦ ±۱۰٦٫۲B ۳٤٥۸٫۰٤ ±۲۲٫۷ B ۳۳۹۸٫۰ ±۱۳۳٫۲ B 

*CSMP= Cow 's skim milk powder, GSMP= Goat’s skim milk powder. 
Data are means ±SE for ۳ replicates.  
A, B, C Means with unlike superscripts are significantly different (P< ۰٫۰٥) 
 

In general, the differences in the gross chemical composition of yoghurt 
due to using different SMP could be explained on the basis of the recorded 
differences in composition and properties of cow’s and goat’s milk that 
reviewed in details by Singh et al. (۱۹۹۲) and Hatem (۲۰۰۳). However, the 
changes- on storage- are in agreement with the trend given by Eissa et al. 
(۲۰۱۰) who reported that storage of goat and cow milk yoghurt for ٥days 
significantly increased fat, protein, ash and TS, whereas further increase in 
fat, ash and TS was observed after ۱٥ days of storage. Proteins and moisture 
significantly decreased after ۱٥ days of storage. 

The energy values expressed as KJ/۱۰۰g of fresh and stored yoghurt 
are given in Table (۱). As expected the recorded values increased with 
increasing the amount of SMP added. Type of SMP had insignificant effect, 
whilst all the values increased with advancing storage period. In the literature, 
wide variations in this respect were recorded. This could be explained on the 
basis of variations of the chemical composition of yoghurt especially fat 
content. Walstra and Jenness (۱۹۸٤) mentioned that milk lipids average ۳۷ 
KJ/g and individual triglycerides vary in energy content with length of fatty 
acid chains. 

 ۷۲۸ 
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The slight increase in energy values due to storage of the experimental 
yoghurt could be due to the corresponding increase in fat and SNF contents 
that occurred via loss of moisture by evaporation. 

As a result of increasing TS in yoghurt milk, the acidity of the resultant 
yoghurt increased (Table ۲). This agrees with the finding of Walstra and 
Jenness (۱۹۸٤) who attributed such increase to the buffering action of the 
additional proteins, phosphates, citrates, lactates and other miscellaneous 
milk constituents.Tamime and Robinson (۱۹۹۹) demonstrated that the natural 
and titratable acidity of yoghurt were gradually increased by increasing TS 
content of yoghurt milk from ۱۲٪ to ۱٤, ۱٦, ۱۸ and ۲۰٪ using full cream milk 
powder. It seems from the recorded acidity figures that type of SMP used had 
no significant effect in this respect, whereas all values slightly increased on 
storage.  

The pH values (Table ۲) followed an opposite trend of acidity results 
being higher in the control yoghurt and lower in the stored samples, whereas 
the same insignificant effect of SMP type was observed. 

Impact of adding SMP on acidity and pH agrees with the finding of El-
Sheikh (۲۰۰۱), whereas the changes during storage are in accordance with 
the trends given by El-Sheikh (۲۰۰۱), Sakr (۲۰۰٤) for cow’s milk yoghurt and 
by Eissa et al. (۲۰۱۰) for both cow’s and goat’s milk yoghurts. 

The flavour components of fresh yoghurt including TVFA and 
acetaldehyde (Table ۲) seem to be not affected significantly by the amount or 
type of SMP added. The control fresh yoghurt had the highest values in this 
respect. In case of the stored yoghurt, the differences in TVFA content were 
insignificant, whereas acetaldehyde was the maximum in the control yoghurt 
and the differences in its content were insignificant between the experimental 
samples. 

 
Table (۲): Acidity, pH and some flavour components of yoghurt made 

from goat's milk  fortified with different types of skim milk 
powder*  

Storage (days) Control 
Levels of total solids 

۱٤٪ ۱٦٪ 
CSMP GSMP CSMP GSMP 

Acidity, %      
۰ ۰٫۳٦ ±۰٫۰۱A ۰٫٤۳ ±۰٫۰۳B ۰٫٤۳ ±۰٫۰۰B ۰٫٤۷ ±۰٫۰۱BC ۰٫٥۰ ±۰٫۰۲C 
۷ ۰٫٤۲ ±۰٫۰۰A ۰٫٤٥ ±۰٫۰۱B ۰٫٤۸ ±۰٫۰۰C ۰٫٤۹ ±۰٫۰۰C ۰٫٥۱ ±۰٫۰۱D 
pH      
۰ ٤٫۷٥ ±۰٫۰۲B ٤٫۷۰ ±۰٫۰۱AB ٤٫٦۱ ±۰٫۰۱A ٤٫٦۳ ±۰٫۰۱A ٤٫٦۷ ±۰٫۰٥AB 
۷ ٤٫٥٤ ±۰٫۰۰B ٤٫٤۹ ±۰٫۰۳AB ٤٫٤۱ ±۰٫۰٥A ٤٫٥۲ ±۰٫۰۲AB ٤٫٥٦ ±۰٫۰٦B 
TVFA (ml ۰٫۱N NaOH 
/۱۰۰g)      

۰ ٤٫۲۰ ±۰٫٦۰A ٤٫۰۰ ±۰٫۰۰A ٤٫۰۰ ±۰٫۰۰A ٤٫۰۰ ±۰٫٤۰A ۳٫۸۰ ±۰٫۲۰A 
۷ ٤٫۰۰ ±۰٫۰۰A ٤٫۸۰ ±۰٫۰۰A ٤٫٦۰ ±۰٫٦۰A ٤٫۲۸ ±۱٫۰۸A ٤٫۰۰ ±۰٫۰۰A 
Acetaldehyde (ų mole/۱۰۰ g )     
۰ ۲٤٫٤٥±۱٫٥٥ B ۱۷٫۷٤±۱٫٥٤ AB ۲۲٫۱۷±٤٫۷۱ B ۱٥٫۰٤±۲٫۲۱ AB ۱۰٫۹٦±۲٫۹٦A 
۷ ۱۳٫۷۸±۰٫۲۳ B ۸٫۳۰±۱٫۷۱ A ۱۰٫۲۳±۱٫۹٥ AB ۸٫۰۹±۱٫۸٤A ۷٫٥۰±۰٫٥۰A 

* See legend to Table (۱) for details. 
 

۷۲۹ 
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TVFA increased during storage of all samples whereas the 
corresponding values of acetaldehyde decreased. The increase in TVFA on 
storage or even their presence in the fresh samples agree with the trend 
given by Sakr (۲۰۰٤) and could be due to lipolytic activity of yoghurt starter 
during processing and storage of yoghurt (Tamime and Robinson ۱۹۹۹). In 
accordance with the present results, Mehanna and Hefnawy (۱۹۹۰) 
demonstrated that acetaldehyde content in zabady gradually increased up to 
the first six days of storage and decreased afterthat, whereas Tamime and 
Robinson (۱۹۹۹) reviewed that losses of acetaldehyde from yoghurt after 
storage for ۲٤ hours are dependent on the type of milk used for processing. 
However, production of acetaldehyde becomes evident only at certain level of 
acidification (pH ٥), reaches a maximum at pH٤٫۲ and stabilizes at pH ٤ 
(Tamime and Robinson, ۱۹۹۹).  

Curd tension (CT) was significantly increased in yoghurt when GSMP 
was used at any fortification level (Table ۳), whereas the higher was SMP 
added, the higher were the CT values. Such improving in CT due to TS 
content agrees with the finding of Sarkr (۲۰۰٤).  

The highest CT values of fresh yoghurt made from milk fortified with 
GSMP at ۱٦٪ TS level were correlated with the minimum values for curd 
syneresis (CS) at any given syneresis time ( Table ۳), whereas the stored 
control yoghurt had always higher corresponding CS values. 

 
Table (۳): Curd tension and curd syneresis of fresh  and stored yoghurt 

made from goat's milk fortified with different types of skim 
milk powder*   

 Control 
Levels of total solids 

۱٤٪  ۱٦٪  
CSMP GSMP CSMP GSMP 

 Curd tension, g 
Fresh yoghurt ۲۰٫۰۰ ±۰٫۰۰A ۲۰٫۰۰ ±۰٫۰۰A ۲٦٫۰۰ ±۰٫۰۰C ۲۲٫۰۰ ±۰٫۰۰B ۲٦٫٥۰ ±۰٫٥۰C 
Stored yoghurt ۱۸٫۰۲ ±۰٫۰۰ A ۱۹٫۰۰ ±۰٫۰۰A ۲۳٫٥۰ ±۳٫٥۰A ۲۰٫۰۰ ±۰٫۰۰A ٤۲٫۱۰ ±۲٫۹۰B 
 Curd syneresis, g/۱٥g 

Fresh yoghurt 
Time (min)      
۱٥٫٤٤ ٥ ±۰٫٥۳D ۳٫٦٦ ±۰٫٦٤CD ۳٫۱۱ ±۰٫۸۸BC ۱٫۱٥ ±۰٫۳۱ AB ۱٫۰۱ ±۰.۰۱ A 
۳۰ ٦٫۲۸ ±۰٫٥۲B ٥٫٥۰ ±۰٫۱۰B ٤٫۹٥ ±۰٫۸۳B ۲٫۹٥ ±۰٫۲۲A ۲٫۹۷ ±۰٫۲٤ A 
٦۰ ٦٫٥۷ ±۰٫٥٥B ٥٫۹٤ ±۰٫۰٤B ٥٫۹٤ ±۰٫٥٥B ٤٫۱۱ ±۰٫۱۱A ۳٫۸۳ ±۰٫۲٦ A 
۹۰ ٦٫٦۲ ±۰٫٤۸B ٦٫۰٤ ±۰٫۰۹B ٦٫٤٦ ±۰٫۳۸B ٤٫۹۰ ±۰٫۰٦A ٤٫۱٥ ±۰٫۲۰ A 
۱۸۰ ٦٫٥۰ ±۰٫٤۸B ٦٫۰٦ ±۰٫۰۱B ٦٫۸۹ ±۰٫۰۸B ٥٫۹٤ ±۰٫۱۹A ٤.٤٥ ±۰٫۳٤ A 

Stored yoghurt 
Time (min)      
۱٥٫٥ ٥۰ ±۰٫٤۲B ٤٫۸۸ ±۰٫۷٦B ٤٫۰۱ ±۰٫۰۰ AB ۲٫۸۱ ±۰٫۲۲A ۳٫۰۸ ±۰٫۰۸A 
۳۰ ٥٫۸٤ ±۰٫٥۰B ٥٫۲۱±۰٫۷۸BC ٤٫۷٤ ±۰٫۰٤ ABC ۳٫٥۹ ±۰٫۰٥A ۳٫٦۸ ±۰٫۰۹AB 
٦۰ ٥٫۹٦ ±۰٫۳٦C ٥٫٤٥ ±۰٫٦۰BC ٤٫٦۷ ±۰٫٤۰ ABC ٤٫۲٥ ±۰٫۲٤AB ۳٫۹۲ ±۰٫۲۹A 
۹۰ ٦٫۰۲ ±۰٫۳۳C ٥٫٥٤ ±۰٫٦٤BC ٥٫٤٥ ±۰٫۱٥ABC ٤٫۲۳ ±۰٫۰۰A ٤٫۲۹ ±۰٫۲۰AB 
۱۸۰ ٥٫۸۷ ±۰٫۳٥B ٥٫٤۲ ±۰٫٦۱AB ٥٫٦۸ ±۰٫۲۹ AB ٤٫۷٤ ±۰٫۳۲AB ٤٫۳٥ ±۰٫۰۱A 

* See legend to Table (۱) for details. 
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The sensorial evaluation (Table ٤) reveals that the fortification process 
greatly improved appearance, firmness and smoothness of the fresh and 
stored yoghurt beside preventing wheying-off. The scores given for those 
properties were higher as compared to the control yoghurt. Mostly, type of 
SMP used in the fortification seems to have insignificant effect in this respect. 

In the fresh yoghurt, the acid property was more pronounced in yoghurt 
with ۱٦٪ TS that was more significant obvious in case of using GSMP. 
Insignificant differences were recorded in this respect for the stored yoghurt. 
Flat, foreign and unclean flavours were not detected in the fresh yoghurt from 
all treatments, which were ranked the maximum attainable scores being ۱۰ 
out of ۱۰ points. The corresponding stored samples ranked much less scoring 
points. 

 
Table (٤): Sensory evaluation of fresh  and stored yoghurt made from 

goat's milk fortified with different types of skim milk 
powder*     

Property Control 
Levels of total solids 

۱٤٪ ۱٦٪ 
CSMP GSMP CSMP GSMP 

Fresh yoghurt  
Appearance   (۱۰) ۷٫٥۰ ±۰٫٥۰A ۸٫٥۰ ±۰٫٥۰AB ۹٫۰۰ ±۰٫۰۰B ۸٫۰۰ ±۰٫۰۰ AB ۸٫٥۰ ±۰٫٥۰AB 
Firmness      (۱۰) ٤٫۲٥ ±۰٫۲٥A ۷٫٥۰ ±۰٫٥۰B ۸٫۲٥ ±۰٫۲٥BC ۸٫٥۰ ±۰٫٥۰BC ۹٫۰۰ ±۰٫۰۰C 
Smoothness  (۱۰) ۷٫۲٥ ±۰٫۲٥A ۷٫٥۰ ±۰٫٥۰AB ۸٫۰۰ ±۰٫۰۰AB ۸٫۷٥ ±۰٫۷٥ AB ۹٫۰۰ ±۰٫۰۰B 
 Wheying off (۱۰) ۷٫٥۰ ±۰٫٥۰A ۸٫٥۰ ±۰٫٥۰AB ۸٫۷٥ ±۰٫۲٥AB ۹٫۰۰ ±۰٫۰۰AB ۹٫٥۰ ±۰٫٥۰B 
Flavour   (٦۰)      
Acid         (۱۰) ۹٫٥۰ ±۰٫٥۰BC ۱۰٫۰۰ ±۰٫۰۰C ۹٫۰۰ ±۰٫۰۰BC ۸٫۰۰ ±۱٫۰۰AB ۷٫۰۰ ±۰٫۰۰A 
Bitterness (۱۰) ۸٫٥۰ ±۰٫٥۰A ۹٫٥۰ ±۰٫٥۰AB ۱۰٫۰۰ ±۰٫۰۰B ۱۰٫۰۰ ±۰٫۰۰AB ۹٫۰۰ ±۰٫۰۰ AB 
Flat           (۱۰) ۱۰٫۰۰ ±۰٫۰۰ ۱۰٫۰۰ ±۰٫۰۰ ۱۰٫۰۰ ±۰٫۰۰ ۱۰٫۰۰ ±۰٫۰۰B ۱۰٫۰۰ ±۰٫۰۰ 
Foreign     (۱۰) ۱۰٫۰۰ ±۰٫۰۰ ۱۰٫۰۰ ±۰٫۰۰ ۱۰٫۰۰ ±۰٫۰۰ ۱۰٫۰۰ ±۰٫۰۰ ۱۰٫۰۰ ±۰٫۰۰ 
Cooked      (۱۰) ۸٫٥۰ ±۰٫٥۰A ۱۰٫۰۰ ±۰٫۰۰B ۹٫۰۰ ±۰٫۰۰A ۱۰٫۰۰ ±۰٫۰۰B ۱۰٫۰۰ ±۰٫۰۰B 
Unclean     (۱۰) ۱۰٫۰۰ ±۰٫۰۰ ۱۰٫۰۰ ±۰٫۰۰ ۱۰٫۰۰ ±۰٫۰۰ ۱۰٫۰۰ ±۰٫۰۰ ۱۰٫۰۰ ±۰٫۰۰ 
Stored yoghurt  
Appearance   (۱۰) ۷٫۲٥ ±۰٫۲٥A ۷٫۷٥ ±۰٫۲٥AB ۸٫۰۰ ±۰٫۰۰B ۹٫۰۰ ±۰٫۰۰C ۱۰٫۰۰ ±۰٫۰۰D 
Firmness      (۱۰) ٤٫٥۰ ±۰٫٥۰A ٥٫٥۰ ±۰٫٥۰A ۷٫٥۰ ±۰٫٥۰B ۹٫۰۰ ±۰٫۰۰BC ۹٫٥۰ ±۰٫٥۰C 
Smoothness  (۱۰) ۷٫٥۰ ±۰٫٥۰A ۸٫۰۰ ±۰٫۰۰AB ۸٫۰۰ ±۰٫۰۰AB ۹٫۰۰ ±۰.۰۰C ۸٫۷٥ ±۰٫۲٥BC 
Wheying off (۱۰) ٦٫٥۰ ±۰٫٥۰A ۹٫۰۰ ±۰٫۰۰B ۹٫۰۰ ±۰٫۰۰B ۹٫۷٥ ±۰٫۲٥BC ۱۰٫۰۰ ±۰٫۰۰C 
Flavour     (٦۰)      
Acid         (۱۰) ۷٫۰۰ ±۰٫۰۰A ۸٫۲٥ ±۰٫۲٥B ۸٫۷٥ ±۰٫۲٥B ۸٫٥۰ ±۰٫۰۰B ۸٫۲٥ ±۰٫۲٥B 
Bitterness (۱۰) ۹٫۰۰ ±۰٫۰۰ ۹٫۰۰ ±۰٫۰۰ ۹٫۰۰ ±۰٫۰۰ ۹٫۰۰ ±۰٫۰۰ ۹٫۰۰ ±۰٫۰۰ 
Flat           (۱۰) ۹٫۰۰ ±۰٫۰۰ ۹٫۰۰ ±۰٫۰۰ ۹٫۰۰ ±۰٫۰۰ ۹٫۰۰ ±۰٫۰۰ ۹٫۰۰ ±۰٫۰۰ 
Foreign     (۱۰) ۷٫۰۰ ±۰٫۰۰A ۷٫۰۰ ±۰٫۰۰B ۷٫۰۰ ±۰٫۰۰C ۸٫۰۰ ±۰٫۰۰D ۸٫۰۰ ±۰٫۰۰E 
Cooked      (۱۰) ۱۰٫۰۰ ±۰٫۰۰ ۱۰٫۰۰ ±۰٫۰۰ ۱۰٫۰۰ ±۰٫۰۰ ۱۰٫۰۰ ±۰٫۰۰ ۱۰٫۰۰ ±۰٫۰۰ 
Unclean     (۱۰) ۱۰٫۰۰ ±۰٫۰۰ ۱۰٫۰۰ ±۰٫۰۰ ۱۰٫۰۰ ±۰٫۰۰ ۱۰٫۰۰ ±۰٫۰۰ ۱۰٫۰۰ ±۰٫۰۰ 

* Average ± SE of ۱۰ panelists  
*See legend to Table (۱) for details. 
 

The attained improved texture properties (firmness and smoothness) 
as well as no wheying –off as affected by using GSMP are in accordance with 
the report given by Posecion (۲۰۰۱) who concluded according to different 
studies from the literature that GMY has a smoother texture as compared to 
that made from cow’s milk (CMY) as well as distinctive sharp tangy taste. 
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Moreover, a distinct characteristic of GMY is the absence of syneresis 
whereas, CMY need to be stabilized and homogenized to prevent expulsion 
of the whey from the curd (Tamime and Robinson, ۱۹۹۹; Posecion, ۲۰۰۱). 

In conclusion, fortification of goat’s milk with goat’s skim milk powder 
for making yoghurt makes it attractive to consumers who prefer taste and 
odour of goat’s milk, whereas fortification with cow’s skim milk powder gives 
opportunity to overcome such flavours which unpleasant for the others. 
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ین مختلفین من اللبن الفرز المجفف في تصنیع الیوج�ورت دراسة على استخدام نوع
 من لبن الماعز

 ایمان محمد ابراھیم
 جامعة كفر الشیخ –كلیة الزراعة  -قسم الالبان 

 
یفض��ل ال��بعض ل��بن الم��اعز لفوائ��ده  الص��حیة و الغذائی��ة العدی��دة ولھ��ذا فق��د اھتم��ت الدراس��ة بتص��نیع 

بجوامد اللبن الفرز عن طریق إض�افة الل�بن البق�رى الف�رز المجف�ف  الیوجورت من لبن الماعز وذلك بعد تدعیمھ
وذل��ك % ۱٦، ۱٤لرف��ع الجوام��د الكلی��ة ف��ي الل��بن المع��د للص��ناعھ إل��ى ) ب(او ل��بن الم��اعز الف��رز المجف��ف ) أ(

بھدف تحسین جودة الیوجورت الناتج من ناحیة ومن ناحیة أخرى التغلب عل�ى نكھ�ة الل�بن الم�اعز غی�ر المحبب�ة 
او زی��ادة وتقوی��ة نكھ��ة الل��بن الم��اعز و الت��ي یفض��لھا ال��بعض الآخ��ر ) بالمعامل��ة أ(ب��ل بع��ض المس��تھلكین م��ن ق

 ).بالمعاملة ب(
لتركیب��ة ) م°۱± ٥(أوض��حت نت��ائج تحلی��ل الیوج��ورت الط��ازج والمخ��زن لم��دة س��بعة ای��ام ف��ى الثلاج��ة 

 :الكیماوي الإجمالي ولبعض خواصھ الریولوجیة و الحسیة ما یلي
تأثر تركیب الیوجورت فى الغالب وبعض خواصھ سواء كان طازج�ا أو مخزن�ا بكمی�ة ون�وع الل�بن الف�رز  -۱

إل�ى زی�ادة المحت�وى م�ن الجوام�د ) ب(المجفف المستخدم حیث أدى استخدام اللبن الم�اعز الف�رز المجف�ف 
م��اد ، الأحم��اض الكلی��ة ، الكربوھی��درات، الحموض��ة و الاس��تیالدھید و خف��ض ق��یم ال��دھن، الب��روتین ، الر

وتب�ع ذل�ك أیض�ا ). أ(الدھنیة الكلیة الطیارة وذلك مقارنة بالیوجورت المدعم باللبن البقرى الف�رز المجف�ف 
 .تأثر كمیة الطاقة المحسوبة

و ارتبطت أعلي ق�یم ) ب(زادت قیم الجذب الخثرى للیوجورت زیادة معنویة بالتدعیم عن طریق المعاملة  -۲
) الك�ونترول(ش من الخثرة   فى حین أوضحت النتائج ان یوجورت المقارن�ة بأقل قیم لمعدلات طرد الشر

و المصنع من لبن ماعز غیر المدعم اتصف بأقل قیم للجذب الخثرى و اعل�ي ق�یم لمع�دلات ط�رد الش�رش 
 .من الخثرة

ى أوضحت نتائج التحكیم الحسى أھمیة رفع الجوامد الكلیة للبن الماعز المعد لصناعة الیوج�ورت حی�ث أد -۳
ذل��ك ال��ى تحس��ن المظھ��ر الع��ام ، وتماس��ك و ص��لابة الخث��رة، من��ع التش��ریش ول��م یك��ن لن��وع الل��بن الف��رز 
المجفف تأثیرا معنویا فى ھذا المجال فى حین تباینت قیم تحكیم نكھة الیوجورت والذي اتص�ف بخل�وة م�ن 

 .النكھات الغربیة وغیر النظیفة
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