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ABSTRACT 
 

     This study aimed to investigate the impact heat treatment on goat's milk yoghurt. 
Fresh goat's milk from three breed groups (Damascus, Zaraibi and Baladi) during the 
lactation period (March to August) were used in making fresh and stored yoghurt 
using yoghurt culture (YC-380DVS). The first treatment was served as control (A) 
where it was treated thermally with 90 0C /5 min, second treatment (B) was treated 
with 90 0C /10 min, third treatment (C) was treated with 850C /30 min. Treatment (A) 
showed the higher SN (0.36) in fresh and stored yoghurt and also higher TVFA (1.73) 
in fresh yoghurt. Treatment (B) characterized with higher acidity (0.95 and 0.97) % in 
fresh and stored yoghurt, respectively. Higher fat content (3.17%) was found in stored 
yoghurt and higher TVFA (1.73 and 1.83) in fresh and stored yoghurt, respectively. 
Treatment (C) showed the higher pH value (4.6 and 4.47) in fresh and stored yoghurt, 
respectively, higher T.S (15.2 and 15.81) was detected in fresh and stored yoghurt, 
respectively, higher Fat content (3.03%) in fresh yoghurt, higher TN (0.65 and 0.68%) 
and protein (4.15 and 4.36%) in fresh and stored yoghurt, higher curd tension (CT) 
value (22.67 and 25.67) in fresh and stored yoghurt, and also the lowest amounts of 
exudates CSC (3.56, 3.67) in fresh and stored yoghurt, respectively. and curd 
synersis CS after 10,20,30,60 min (3.60,4.83,5.41,6.22) in fresh yoghurt, and 
(3.41,4.47,4.54,5.87) in stored yoghurt, respectively. 

 

INTRODUCTION 
 

     Yoghurt is one of the most popular fermented milk products in Egypt and 
throughout the world for its -at least in part- various health claims and 
therapeutic benefits added to its nutritional impact. Goat milk and its product 
of yoghurt have three significant importances in human nutrition. (1) feeding 
more starving and malnourished people in the developing world than from 
cow milk; (2) treating people afflicted with cow milk allergies and gastro-
intestinal disorders, which is a significant segment in among populations of 
developed countries, and (3) filling the gastronomic needs of connoisseur 
consumers, which is a growing market share in many developed countries 
(Haenlein, 2012). On the other hand, goat's milk yoghurt has gained 
popularity such as weak body and poor texture and problem of goaty of 
mutton flavour may exist in some areas. (Pazakova et a.,l 1999), (Jumah et 
al., 2001) and (Domagala 2008). In the literature a lot of fundamental studies 
on improving quality of yoghurt from goat's milk. This was carried out by 
studying impact of some processing variables such as heat treatment of 
yoghurt milk after complete fermentation on chemical and physical properties 
of the product. (Abd El-Salam et al., 1991), (Sakar 1995), (Lee and Lucey 
2004) and (Qian et al. 2010). Thus, the aim of the current study was to 
investigate the impact heat treatment on goat milk yoghurt. 



El-Hawary, M. Y. et al. 

 700 

MATERIALS AND METHODS 
 

1. Fresh goat's milk from the three breed groups (Damascus, Zaraibi, and 
Baladi) at lactation stage (March: August), were used in the present study 
was collected from private herd at El-Gharbia Governorate.  

2- Yoghurt culture (YC-380DVS) consisting of Streptococcus thermophilus 
and Lactobacillus delbrueckii sub sp. bulgaricus was obtained from Chr. 
Hansen's Lab.,Denmark 

Yoghurt samples were analyzed for titratable acidity and moisture 
content according to (Ling, 1963). Fat content was determined by Gerber's 
method (B.S.I., 1955). Total nitrogen (TN) and (SN) were measured by semi-
micro Kjaldahl procedure as give by (Ling 1963). Total protein content was 
determined following: protein = TN × 6.38. Total volatile fatty acids (TVFA) 
were assessed as given by Kosikowski (1978), Determination of curd tension 
was estimated according to Chandrasekhara et al. (1957) as described by 
Abd El-Salam et al. (1991), Determination of curd synersis was carried out as 
described by Mehanna and Mehanna (1989), Measurement of synersis by 
centrifugation method was measured according to the method of Harwalkar 
and Kalab (1983).   The attained data were statistically analyzed according to 
SPSS (1999). 
 

RESULTS AND DISCUSSION 
 
       As shown in Table (1) acidity was increased and pH values decreased 
with significantly differences (P<0.05). Thus, the acidity values were 0.88, 
0.95 and 0.81% in fresh yoghurt treatments A, B and C, respectively in fresh 
yoghurt. The treatment (C) was the lower acidity value (0.81) %, however 
treatment (B) was of the higher acidity value (0.95) %.  On the other hand, 
the acidity values of stored yoghurt were 0.90, 0.97 and 0.83% in A, B and C 
treatments, respectively. The treatment (C) was the lower acidity value (0.83) 
%; however the treatment (B) was the highest acidity value (0.97) %. Acidity 
significantly increased and pH decreased (P<0.05). Thus, pH values were 
4.5, 4.5 and 4.6 in A, B and C treatments, respectively in fresh yoghurt. The 
treatment (C) was of the highest pH value (4.6) %, while the treatments (B) 
and (A) were similar of the lowest pH value (4.5). %. On the other hand, the 
pH values of fresh yoghurt were 4.4, 4.37 and 4.47 in A, B and C treatments, 
respectively in fresh yoghurt. The treatment (C) was of the highest pH value 
(4.47) %, while the treatment (B) was (4.40) and treatment (A) was of the 
lowest pH value (4.37). 

The earlier results in the literature indicated slight increase in acidity 
and corresponding decrease in pH may be attributed to changes in milk 
components due to heat treatment of milk. These included decomposition of 
lactose to from organic acids and redistribution of Ca, P and Mg between 
soluble and colloide forms and subsequently increase the acidity and 
decrease pH. (Tamime and Robinson, 1999 and Elzahar et al., 2007). 

As shown in Table (1) the treatment (C) was of the highest T.S 
content (15.2) %, while the treatment (A) was of the lowest T.S content (13.5) 
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%. In the fresh yoghurt and the same trend was observed in stored yoghurt 
.the treatment (C) was of the highest content (15.81) %, but the treatment (A) 
was of the lowest T.S content (14.72) %. Fat contents of fresh yoghurt of 
treatment (B) was the highest (3.07) %, while the treatment (A) was the 
lowest fat content (2.77) %. On the other hand, fat content was 2.83, 3.17 
and 3.13% in A, B and C treatments, in stored yoghurt. From previous 
results, where to use the longest time for the heat treatment given 
opportunities longer to vaporize a large amount of water, raising the 
proportion of T.S and fat content. 
     It seems from Table (1) that the values of T.N % in the treatment (C) were 
the highest value (0.65) %, while the similar values (0.60) were detected in 
treatments (A) and (B) insignificant differences in T.N among the treatments 
in fresh yoghurt. The treatment (C) was of the highest value (0.68) %, while 
the treatment (A) was of the lowest value (0.61) %., however treatment (B) 
was (0.63) %. insignificant differences in TN among the treatments in 
storaged yoghurt. 

The values of protein content in the treatment (C) was the highest 
value (4.15) %, while the treatment (B) contained the lowest value (3.81) %., 
and treatment (A) was moderate (3.83) %, with insignificant differences in 
protein content ratio among treatments in fresh yoghurt. On the other hand, 
treatment (C) was of the highest value (4.36) %, while the treatment (A) 
contained the lowest value (3.89) % and the treatment (B) was (4.04) %. 
Statistical analysis showed insignificant differences in protein content among 
the treatments. SN % of fresh yoghurt samples of the treatment (A) contained 
the highest value (0.36), while the treatment (C) was the lowest value (0.32), 
while the treatment (B) was (0.35) with insignificant differences in SN among 
the treatments. On the other hand, treatment (A) was the highest value 
(0.36), while treatment (C) was of the lowest value (0.33), while treatment (B) 
was (0.35) with insignificant differences in SN among the treatments. The 
heat treatment resulted in denaturation the whey protein, leading to 
interaction between B- lg and K- casein is presumed to be the reason for the 
formation of a branched casein network during fermentation of yoghurt milk. 
(Kalab et al., 1983, Mottar et al., (1989) and Abd El-Salam et al., (1991). This 
was more pronounced with the user treatment (C), which of the longest time. 
Hence the decrease in proportion of SN. 
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Table (1): Chemical changes in fresh and stored yoghurt made of goat's 
milk as affected by the different heat treatments applied on 
yoghurt milk (Average ± SE of 3 replicates). 

samples 
treatments 

A B C 

 Acidity,% 

Fresh yoghurt 0.88±0.01b 0.95±0.03c 0.81±0.01a 

Stored yoghurt 0.90±0.01b 0.97±0.01c 0.83±0.01a 

 pH 

Fresh yoghurt 4.5±0.06a 4.5±0.06a 4.6±0.00a 

Stored yoghurt 4.4±0.06a 4.37±0.09a 4.47±0.03a 

 TS% 

Fresh yoghurt 13.50±0.38a 14.10±0.25a 15.20±0.13b 

Stored yoghurt 14.72±0.2a 15.24±0.03ab 15.81±0.2b 

 Fat% 

Fresh yoghurt 2.77±0.22a 3.07±0.15a 3.03±0.15a 

Stored yoghurt 2.83±0.2a 3.17±0.2a 3.13±0. 2a 

 TN% 

Fresh yoghurt 0.60±0.01a 0.60±0.02a 0.65±0.03a 

Stored yoghurt 0.61±0.01a 0.63±0.02a 0.68±0.06a 

 Protein% 

Fresh yoghurt 3.83±0.08a 3.81±0.11a 4.15±0.2a 

Stored yoghurt 3.89±0.06a 4.04±0.11a 4.36±0.4a 

 SN% 

Fresh yoghurt 0.36±0.07a 0.35±0.07a 0.32±0.03a 

Stored yoghurt 0.36±0.07a 0.35±0.07a 0.33±0.02a 

 TVFA* 

Fresh yoghurt 1.73±0.07a 1.73±0.07a 1.67±0.07a 

Stored yoghurt 1.80±0.07a 1.83±0.03a 1.73±0.03a 

Average (a, b) within the same row with different superscripts differed significantly 
(P<0.05). 
*0.01 N-NaoH| 100 g yoghurt. 
 

      Data in Table (1) cleared a small variation in the TVFA content of  fresh 
yoghurt samples the treatment (A) and the treatment (B) had the highest 
mean value of TVFA content (1.73), while treatment (C)  had the lowest mean 
values of (1.67). On the other hand, the results had increased affected by the 
storage period, treatment (B) had the highest mean value of TVFA content 
(1.83), while treatment (C) had the lowest mean values of TVFA content 
(1.73) and treatment (A) was (1.80) with insignificant among treatments. 
    Tables (2) reveal data of curd synersis (C.S.C g\10g) of fresh and stored 
yoghurt as affected by heat treatments being applied. Thus the treatment (C) 
had the lowest values of (C.S.C) (3.56) g\10g. The differences between the 
samples were insignificant; On the other hand the results had increased 
affected by the storage period. The treatment (A) and (B) had the highest 
value of (C.S.C) exudates 4.04 and 4.18 g\10g respectively, while the 
treatment (C) had the lowest values exudates  of (C.S.C) (3.67) g\10g. The 
differences between the samples were insignificant. However, the 
centrifugation method is measure of the water holding capacity as a result of 
high external force. i.e, resistance of the gel to compaction (Lee and Lucey, 
2010). The authors as well as (Dannenberg and Kessler, (1988) a,b) 
attributed such impact to degree of B-lg denaturation in heated milk increased 
water holding capacity and firmness of set yoghurt.   
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Table (2): Rheological properties changes in fresh and stored yoghurt 
made of goat's milk as affected by the different heat 
treatments applied on yoghurt milk (Average ± SE of 3 
replicates). 

samples 
treatments 

A B C 

 Centrifugal forces(C.S.C) * 

Fresh yoghurt 4.11±0.1a 4.11±0.1a 3.56±0.3a 

Stored yoghurt 4.04±0.5a 4.18±0.06a 3.67±0.3a 

 Curd tension (CT) ** 

Fresh yoghurt 17.00±1.53a 20.33±2.33a 22.67±3.71a 

Stored yoghurt 20.00±1.2a 24.33±3.5a 25.67±3.5a 

 Curd synersis (CS)after 10 minutes*** 

Fresh yoghurt 4.61±0.13b 4.00±0.21a 3.60±0.07a 

Stored yoghurt 4.16±0.18b 3.93±0.07ab 3.41±0.17a 

 Curd synersis (CS)after 20 minutes 

Fresh yoghurt 5.44±0.19b 5.06±0.01ab 4.83±0.16a 

Stored yoghurt 4.91±0.2b 4.65±0.32a 4.47±0.23a 

 Curd synersis (CS)after 30 minutes 

Fresh yoghurt 6.01±0.16b 5.56±0.12ab 5.41±0.17a 

Stored yoghurt 5.66±0.18a 5.47±0.17a 4.54±0.74a 

 Curd synersis (CS)after 60 minutes 

Fresh yoghurt 7.16±0.12b 6.64±0.15a 6.22±0.16a 

Stored yoghurt 6.79±0.1b 6.18±0.33ab 5.87±0.25a 

Average (a, b) within the same row with different superscripts differed significantly 
(P<0.05). 
*at 4000rpm (3405.6 G) for 10 min. 
*Curd synersis (CS g/15gm)   
**Curd tension (CT, g) 
***Curd synersis (C.S.C) at centrifugal force. 

 
        Table (2) shows that curd tension (CT) of the fresh yoghurt was 
insignificant differed as affected by heat treatment after complete 
fermentation. Fresh yoghurt samples which treated with the heat treatment 
(C) had the highest value of CT (22.67), while samples which treated with the 
heat treatment (A) had the lowest mean values of (CT) 17.00 with 
insignificant differences among treatments. On the other hand, results had 
increased as affected by the storage period. The treatment (C) had the 
highest value of CT (25.67), while samples which treated with the heat 
treatment (A) had the lowest mean values of CT (20), while yoghurt stored 
samples which treated with the heat treatment (B) was value of CT (24.33). In 
case of the fresh yoghurt, the heat treatments (A), (B) and (C) after 10 min. of 
synersis time were 4.61, 4.0 and 3.6, g/15g, respectively, the amounts of 
exudates after 20 min. of synersis time were 5.44, 5.06 and 4.83, g/15g, 
respectively. The amounts of exudates after 30 min. of synersis time were 
6.01, 5.56 and 5.41, g/15g, respectively and the amounts of exudates after 60 
min. of synersis time were 7.16, 6.64 and 5.22, g/15g, respectively. In case of 
the stored yoghurt, the heat treatment (A), (B) and the heat treatment (C) the 
amounts of exudates after 10 min. of synersis time were 4.16, 3.93 and 3.41 
g/15g respectively, the amounts of exudates after 20 min. of synersis time 
were 4.91, 5.65 and 4.47 g/15g respectively, the amounts of exudates after 
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30 min. of synersis time were 5.66, 5.47 and 4.54, g/15g, respectively and the 
amounts of exudates after 60 min. of synersis time were 6.79, 6.18 and 5.87 
g/15g, respectively. Regarding impact of heat treatments on the curd tension 
(CT) and curd synersis (CS), it seems from the recorded results that heating 
temperature and long time of heat significantly improved CT. This agrees 
Abd. El-Salam et al., (1991) who reported that the relation between the heat 
denaturation of  B- lactoglobulin and CT of yoghurt. The improved CT of 
heated milk is attributed to the formation of a large number of bonds per unit 
volume so that milk serum is better immobilized in smaller pores. In the final 
we recommended with treated goat's milk with heat treatment 850C /30 min 
when making goat milk yoghurt. 
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اأأللعأأضلللمعاصأأ  لعةأأبلضمأأاللأأزمالمع ضأأ   للمعحاما أأالمعالتة أأالتتأأير المعامأأ اا
ل معا ع

لزمئللفتحيلمعقط*لا  للعةيل م م**ل،لاحا ل ح بلمعهزماي*ل،
لج امالط ط ل-كة المع امعال-*لقسملعةزملزتك زعزج  لمألغذ ا

 .ز ماةلمع امعال-امه لضحزثلمإل ت جلمعح زم يل-**لااك لمعضحزثلمع امع ا
                          

 تأثير المعامالت الحرارية المختلفةة للةى ضعةو خة ا لةدراسالى  ت الدراسة الحاليةهدف
 لتحسةةي  دةة دز الزضةةاد  ضاسةةتخداخ سةةاللت مختلفةةة للةةض  المةةالز  زلةةض  المةةالالمصةة م مةة   الزضةةاد 

 ذلةة   هرمارس حتةةى سطسةة سالزرايضةةى  الضلةةد  ل خةةال  م سةةخ الدرار ضدايةةة مةة  شةة -) الدمشةة ى
دقةةاي   5دردةةة مي يةةة لمةةدز  09)سل   لضسةةترز اللةةض  هةةى ا المعاملةةة ضاسةةتخداخ دردةةات حةةرارز مختلفةةة

 09دردةة مي يةة لمةدز  55)جل المعاملةة   دقاي  09دردة مي ية لمدز  05المعاملة)بل )ك تر  ل. 
 دقي ة.

ل:عة ه لأللأزضحتلمع ت ئجلمعاتحصل
ل فةةى العي ةةات % 9300ال يتةةر دي  الةةذايب ) )سل للةةى سللةةى  سةةضة فةةى األ لةةى حصةةلت المعاملةةة -0

ل فى العي ات 0370سياخل  كذلل  فى  سضة األحماو الده ية ال يارز)7ال ازدة  ضعد التخزي  )
 ال ازدة.

ل% فةةى العي ةةات 9307  9305فةةى الحم  ةة ) ل للةةى سللةةى  سةضةب) الثا يةة حصةلت المعاملةةة  -2
ل فةى العي ةات %0307ح  تةأللى  سةضة دهة  ) سياخل ضالترتيب. كةذل 7ال ازدة  ضعد التخزي  )

ل فى العي ات ال ازدة  ضعد 0350  0370المخز ة  كذلل  فى  سضة األحماو الده ية ال يارز)
 التخزي .

 كذل  فةى  سةضة  ل6367   630ح  ت المعاملة الثالثة )جل للى سللى دردة فى رقخ الحم  ة ) -0
سيةةةةةاخل 7فةةةةةى العي ةةةةةات ال ازدةةةةةة  ضعةةةةةد التخةةةةةزي  ) ل%05350  0532المةةةةةادز الصةةةةةلضة )

ة  كةةذل  فةةى  سةةضة ل ازدةةل فةةى العي ةةات ا%0.90للةةى  سةةضة دهةة  ) ضالترتيب. كةةذل  ح  ةةت
 سي ةةا ح  ةةت المعاملةة الثالثةةة )جل سللةةى  سةةضة ضةةر تي   %ل9305  9305) يتةر دي  الكلةةى ال
 فى العي ات ال ازدة  ضعد التخزي . ل6300  6305)

فةةى معةد  ا فصةةا    ا خفاوايج ال هاييةة س  المعاملةة )جل سههةةرت تحسة  ملم سةسي ةا سههةرت ال تةة
ل 0322  5360  6350  0309دقي ة حيث كا ت )  09  09   29  09الشرش ضعد مر ر 

 معةةةد    ل فةةةى العي ةةةات ال ازدةةةة  المخز ةةةة ضالترتيةةةب5357   6356   6367   0360 )
ل ضالترتيةةب فةةى 0307   0350) ا فصةةا  الشةةرش تحةةت  ةة   ال ةةرد المركةةز  حيةةث كا ةةت

ل 25307   22307العي ات ال ازدة  المخز ة  كذل  سللى قيمة ل  ز شد الخثرز حيث كا ت )
 ضالترتيب فى العي ات ال ازدة  المخز ة.

دقي ةة ل ةد  09دردة مي ية لمةدز  55م  ال تايج الساض ة يمك  ا س    صى ضاستخداخ دردة حرارز  -6
الة الزضاد  لما سههرته ال تايج م  تحس   ا ح فى ال تايج لة  ضةاقى ضسترز لض  المالزفى ص 

 المعامالت.
 

لق ملضتحك ملمعضحث

  
 
  

لج امالمعا صزاةل–كة المع امعال طهلعض لمعحة مل ص بأ. ل/ل
لمعق هاهلج امال–كة المع امعاللا  الاحاز لمعمض أ. ل/ل


