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ABSTRACT 

    The objectives of the study were to investigate the effect of heat 

treatment and storage period on the chemical, microbiological 

analyses and sensory characteristics of yoghurt produced from goat 

milk. Milk was either raw or subjected to boiling or pasteurization and 

stored at 6 ºC for 1, 7 or 15 days. The results showed that the 

moisture, ash, protein, fat, and carbohydrate contents of raw goat's 

milk were 89 %, 0.75%, 3.36 %, 4.00 %, and 2.89%, respectively, 

while boiled milk contained 87.2 %, 0.70 %, 3.43 %, 3.96 % and 

4.71% and pasteurized milk contained 88.33%, 0.68%, 3.50%, 4.2% 

and 3.29%, respectively. All types of yoghurts showed a gradual 

increase in protein and fat, while a gradual decrease was observed in 

moisture, ash and carbohydrates contents during storage. All types of 

yoghurts showed a gradual decrease in pH and lactose content while 

there were increases in the acidity and total soluble solid (TSS)  at the 

first day of storage. This decrease continued until the seventh day of 

storage, while the acidity gradually increased. The microbiological 

analyses revealed an increase in the microbial counts during storage 

and the highest increases were found in yoghurt samples prepared 

from raw milk. Moreover, coliforms were not detected in all samples. 

All types of yoghurt were highly accepted by the panelists who gave 

highest scores of flavour to the raw milk yoghurt. 
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INTRODUCTION 

    Goats are an important part of the livestock in Africa, in terms of 

food production and cultural activities. Lebbie (2004) estimated that 

they contribute about 17% of meat and 12% of milk production from 

ruminant livestock. However,  in many  parts  of  the world,  goat milk  

is valued  for  its use  in making distinctive cheeses, and as a source of 

milk  for  infants who are allergic  to  cow  milk  (Haenlein,  2004).  
  

    Haenlein (2004) showed the characteristics of goat milk, especially 

the protein composition, short and medium chain fatty acids and softer 

curd formation. These may be important for human health, but many 

aspects still require further research.  Variations in the sub-fractions of 

casein affect yield and quality of cheeses, especially αs1-casein. 

Research has focused on these topics and their relationship to genetic 

differences (Martin et al., 2002). Goat milk and its products of yogurt, 

cheese and powder are important in human nutrition since they can 

feed starving and malnourished people in the developing world and 

treat people afflicted with cow milk allergies and gastro-intestinal 

disorders.  
 

   The chemical composition of goat milk, regular yoghurt and salted 

yoghurt are: Total solids of 12.2 %, 12.0 % and 31.9 %, respectively; 

total fats of 4.40 %, 4.20% and 10.20 %, respectively; ash contents of 

0.58 %, 0.60 % and 2.26 %, respectively and pH of 6.53, 3.67 and 

3.77, respectively. 

   Sudan is one of the largest African countries which has a big 

livestock population and is considered the second in Africa (Ministry 

of Animal Resources, 1998). Many nomads rear sheep and Nubian 

goats for milk and meat (Abdel Aziz et al; 1982; AOAD, 1990; 

Muffarah, 1995). Cows are the main source for milk supplies; they 

produce 90% of the world total supply of milk, followed by goat and 

sheep (AOAD, 1983). The objectives of this study were to determine 

the effect of heat treatment and storage period on the chemical, 

microbiological and sensory quality of yoghurt made from goat milk.  
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MATERIALS AND METHODS 

Materials 

    Goat milk (Nubian goat breed) was obtained from a local farm, 

village of Ibrahim Abdalah, region of Elmadina Arab, Gezira State, 

Sudan. Goat milk was transported in sterilized containers to the Dairy 

Laboratory of the Department of Food Science and Technology, 

University of Gezira, for further analyses and processing.  
 

Yoghurt preparation  

   The traditional product of set yoghurt, was made from three types of 

goat milk {raw, pasteurized (63°C for 30 min) and boiled milk}. After 

cooling, each type of milk was inoculated with a starter culture 

(Kapo), 5% w/w of previously prepared yoghurt. Then the product 

was incubated at 45 °C for 16 to 20 hr., cooled to 6 ºC and stored in a 

refrigerator for 1, 7 and 15 days. 
 

Proximate analysis 

    Proximate analyses were carried out on the three types of milk and 

the produced yoghurts in order to determine moisture content, crude 

protein, crude fat, crude fiber and ash according to AOAC (1990) 

methods. Carbohydrates content were obtained by difference 

(carbohydrate (%) = 100 – total of (moisture, protein, fat, crude fiber 

and ash). 
 

Determination of pH and titrable acidity 

   The pH of milk and yoghurt samples was measured using a digital 

pH meter (PN 9410.GL.Britian) according to AOAC (1980). 
 

   The titremetric determination of acidity of milk and yoghurt samples 

was accomplished where 5 ml of the sample were pipetted into a 100 

ml conical flask. The pipette was washed with 5 ml distilled water, 

then six drops of phenolphthalein indicator were added. The sample 

was then titrated with 0.1 N NaOH until a stable pink colour was 

formed. The titrable acidity was expressed as percent lactic acid from 

the following formula. 
 

Milk titrable acidity (%)   =          ml of NaOH x 0.1 x 90 

Where: 90 is the amount of lactic acid reacted with 1.0 ml of 0.1 N 

NaOH. 
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Total soluble solids (%) 

    The total soluble solids (%) was determined according to the 

modified method of AOAC (1990).  
 

Lactose determination 

    The procedure of AOAC (1980) was used for the determination of 

lactose. 
 

Microbiological analyses 

    Microbiological analyses were conducted in order to determine the 

total viable count using plate count agar, coliform count using 

MacConkey agar and yeast and mould agar using potato dextrose agar 

for goat milk and yoghurt samples.  
 

Sensory evaluation 

   All types of yoghurt were subjected to sensory evaluation using 10 

panelists at the first day of storage. The storage temperature was 6 ºC. 

The panelists were asked to rank the samples for color, texture, flavor 

and overall acceptability using a 9 point hedonic scale with 1 as the 

extremely bad score and 9 as the excellent.  
 

Statistical analysis 

    Data were subjected to the analysis of variance procedure 

(ANOVA). Means were separated using the least significant 

difference (LSD) test. 
 

 

RESULTS AND DISCUSSION 

Proximate composition 

    The results of the proximate composition of goat milk (raw, 

pasteurized and boiled) are shown in Table 1. The moisture content of  

the raw milk was the highest and found to be 89%, while it was 

88.33% and 87.2 for the pasteurized and boiled one, and this value is 

higher than that reported by Zenb ( 2003) and Joseph (1986), who 

reported the values of 85.8% and 87.2% for raw goat milk, 

respectively. 
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    The ash content of goat milk samples (raw, boiled and pasteurized) 

was found to be 0.75%, 0.70% and 0.68%, respectively.  The obtained 

ash value of raw goat milk is higher than that reported by Mustafa 

(2005)  who reported a value of  0.41 %,  and it was lower than the 

value reported by Zenb (2003) who reported the value 0.84%, but it 

was in close agreement with the value of 0.7%  reported by Joseph 

(1986). 

   The protein content of goat milk samples (raw, boiled and 

pasteurized) were found to be 3.36%, 3.43% and 3.50%, respectively. 

The obtained protein value of whole goat milk is lower than that 

reported by Zenb (2003) who reported the value 4.22%, but it is in 

close agreement with the value reported by Joseph (1986) and Mustafa 

(2005), who stated the values 3.7% and 3.5%, respectively.  

   The fat content of goat milk samples (raw, boiled and pasteurized) 

were found to be 4.00%, 3.96% and 4.2%, respectively. The obtained 

fat value of raw goat milk is in close agreement with the value 

reported by Joseph (1986) and Zenb (2003), who stated the values of 

4.1% and 4.18 %, respectively. 

    The carbohydrate content of goat milk samples (raw, boiled and 

pasteurized), was found to be 2.89%, 4.71% and 3.29%, respectively.  

The obtained value of whole goat milk, was less than that reported by 

Joseph (1986) who reported a value of 4.3%. 
 

Table 1. Chemical composition of  milk types (%). 

Carbohydrate Fat Protein  (%) Ash Moisture Milk types 

2.89 4.00 3.36 0.75    89.00  Raw 

4.71 3.96 3.43 0.70 87.20 Boiled 

3.29 4.20 3.50  0.68 88.33 Pasteurized 

    

Acidity, pH, lactose and total soluble solids 

    The results of pH, acidity, lactose, and total soluble solids (TSS) of 

goat milk are shown in Table 2. The pH of goat milk samples were 

6.93, 6.80 and 6.70 in raw, boiled and pasteurized milk, respectively, 

and they were approximately similar to the values reported by Mustafa 
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(2005) who reported a value of 6.70 + 0.1. The titrable acidity (lactic 

acid %) of goat milk samples were 0.40, 0.50 and 0.43, and they were 

higher compared to that reported by Mustafa (2005) who reported a 

value of 0.14. The lactose contents of goat milk samples were 4.33%, 

4.43% and 4.50% and they were lower compared to that reported by 

Zenb (2003) who reported a value of 4.96%. The total soluble solids 

of goat milk samples were 00.11%, 12.80% and 11.66% for raw, 

boiled and pasteurized milk, respectively, and the value of the raw one 

was lower than that reported by Mustafa (2005) who reported a value 

of 11.71%. 
 

Table 2. pH, acidity, lactose and total soluble solids of various milk types. 

Total soluble solids  Lactose(%) Acidity      pH Milk types 

11.00 4.33 0.40    6.93 Raw 

12.80 4.43 0.50 6.80 Boiled 

11.66 4.50 0.43 6.70 Pasteurized 

 

Effect of refrigerated storage on the chemical composition of 

yoghurt 

    The results of the chemical composition of goat milk yoghurt 

samples produced from raw, boiled and pasteurized milk are shown in 

Table 3. These results show that the moisture content of all goat 

yoghurt types at the first day of storage slightly decreased compared 

with the goat milk samples, and they were 87.9%, 84.86% and 85.23 

% in the yoghurt produced from raw, boiled and pasteurized milk, 

respectively. Also, the ash and the carbohydrate contents were slightly 

decreased. The ash contents were 0.70%, 0.64% and 0.60% for the 

yoghurt produced from raw, boiled and pasteurized milk, respectively 

and the carbohydrate contents were 2.44%, 3.75% and 3.22% for the 

yoghurt produced from raw, boiled and pasteurized milk, respectively. 

However, an appreciable increase was observed in the protein contents 

which were 5.76%, 5.53% and 5.45% in yoghurt produced from raw, 

boiled and pasteurized milk, respectively. Moreover, the fat contents 

also increased and they were 5.2%, 5.4% and 5.5% for the yoghurt 

produced from raw, boiled and pasteurized milk, respectively. 
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    On the other hand, after seven days of storage, the moisture content 

was still less than that of milk. No decrease in protein content and a 

slight decrease in fat and carbohydrate contents were observed during 

storage period. The protein contents were 5.0%, 5.26% and 5.33%, 

while the fat contents were 4.2%, 4.7% and 4.9% and the 

carbohydrate contents were 2.94%, 2.71% and 2.79%, for the yoghurt 

produced from raw, boiled and pasteurized milk, respectively. 

However, the ash content slightly increased and was found to be 

0.76%, 0.70% and 0.68%, for the yoghurt produced from raw, boiled 

and pasteurized milk, respectively. 
 

Table 3. Chemical composition of yoghurt produced from goat milk 

Carbohydrate Fat 
Protein 

(%) 

Ash 

 
Moisture Milk types 

Days of 

storage 

2.44 5.2 5.76 0.70 87.90 Raw  

3.75 5.4 5.53 0.64 84.86 Boiled  1 

3.22 5.5 5.45 0.60 85.23 Pasteurized  

2.94 4.2 5.00 0.76 87.20 Raw  

2.71 4.7 5.26 0.70 84.69 Boiled  7 

2.79 4.9 5.33 0.68 86.30 Pasteurized  

0.37 4.0 5.43 0.70 89.50 Raw  

1.36 4.6 5.58 0.66 87.80 Boiled  15 

0.19 4.7 5.76 0.62 88.73 Pasteurized  
 
 

Table 3. (continued). 

T SS  Lactose(%) Acidity   pH Milk types Days of storage 

15.13 4.00 1.50 4.50 Raw  

20.00 4.30  1.70 4.30 Boiled  1 

17.80 4.46 1.30 4.60 Pasteurized  

12.80 3.86 1.63 4.30 Raw  

16.86 3.86 1.86 4.20 Boiled  7 

15.66 4.40 1.50 4.40 Pasteurized  

10.50 3.36 2.13 4.02 Raw  

14.00 4.26 2.00 4.00 Boiled  15 

14.26 4.20 1.76 4.05 Pasteurized  
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    The results also show that, at the 15th day of storage, the moisture 

contents of all yoghurt samples were highly increased and they were  

89.5%, 87.8% and 88.73%,  while the ash, protein, fat and 

carbohydrate contents were decreased. 
 

    The results of pH, acidity, lactose, and total soluble solids (TSS) of 

the yoghurt produced from raw, boiled and pasteurized goat milk are 

shown in Table 4. In the first day of storage, the pH gradually 

decreased during fermentation of yoghurt and they were found to be 

4.5, 4.3 and 4.6 for yoghurt produced from raw, boiled and 

pasteurized goat milk, respectively. On the other hand, the titrable 

acidity content increased by fermentation of yoghurt and was found to 

be 1.5%, 1.7% and 1.3% for yoghurt produced from raw, boiled and 

pasteurized goat milk, respectively. The lactose content was decreased 

during fermentation of yoghurt, and they were found to be 4.0%, 

4.30% and 4.46% for yoghurt produced from raw, boiled and 

pasteurized goat milk, respectively. As for total soluble solids 

contents, they were decreased during fermentation to 15.13%, 20% 

and 17.8% in the first day of storage, respectively. 
 

    The reduction in pH continued after the 7th day of yoghurt storage 

and recorded the values 4.3, 4.2 and 4.4 for the yoghurt produced from 

raw, boiled and pasteurized goat milk, respectively, while the acidity 

was gradually increased synchronously with the reduction of pH and 

was found to be 1.63, 1.86 and 1.5 for the yoghurt produced from raw, 

boiled and pasteurized goat milk, respectively. The reduction of 

lactose contents in all samples continued and were found to be 3.86%, 

3.86% and 4.40% while the total soluble solids contents decreased 

during fermentation and were found to be 12.80%, 16.86 %and 

15.66% for the yoghurt produced from raw, boiled and pasteurized 

goat milk, respectively.  
 

   The reduction in pH was very clear after the 15th day of the storage 

when the values were 4.02, 4.00 and 4.05. In addition, the lactose 

content and the TTS were reduced while the acidity increased. As for 

TSS contents, they were decreased during fermentation period and the 
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values were lower than those after 7 days of storage in all yoghurt 

types. 
 

Microbiological characteristics 

    The microbiological characteristics of fresh goat milk samples and 

yoghurt samples are presented in Tables 4 and 5. The total count of 

bacteria of goat milk  samples (raw, boiled and pasteurized) were 5.8 

x 10
3 

, 2.5 x 10
2  

 and 2.1 x 10
2 

c.f.u/ml, respectively and all the 

samples were free from coliform   and yeast. 
 

    Table 5 shows the microbiological characteristics of yoghurt during 

storage at 6C for 1, 7 and 15 days. The yoghurt samples prepared 

from raw, boiled and pasteurized milk revealed high counts of bacteria 

and absence of yeasts, moulds and coliforms. On the other hand, the 

yeast and mould counts appeared and increased gradually during 

storage for 7 days and 15 days, however, the coliform was not 

detected in all yoghurt samples during the entire storage period. At the 

first day of yoghurt storage, the total count of bacteria was higher in 

yoghurt produced from raw goat milk (3.6 x 10
6 

c.f.u/ml) than boiled 

(9.8 x 10
4
 c.f.u/ml) and pasteurized (4.3 x 10

4
 c.f.u/ml) milk. 

    After 15 days of storage, the total count of bacteria continued 

increasing to 3 x 10
8
, 2.6 x 10

6
 and 1.0 x 10

6
 c.f.u/ml in yoghurt 

produced from raw, boiled and pasteurized milk, respectively. As for 

the yeast and mould count, it was found to be 6.0 x10
5
, 5.8 x 10

4
 and 

3.6 x10
3
 c.f.u/ml in yoghurt produced from raw, boiled and 

pasteurized milk, respectively. 
 

Table 4. Microbiological characteristics (c.f.u/ml) of goat milk types. 

Milk types Total viable count Coliform Yeast and mould 

Raw 5.8 x 10
3
   Nil Nil 

Boiled 2.5 x 10
2
    Nil Nil 

Pasteurized 2.1  x 10
2 

  Nil Nil 
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Table 5. Microbiological characteristics (c.f.u/ml) of  

yoghurt produced from goat milk. 

Yeast Coliform  Total viable count  Milk types Days of storage 

Nil Nil 
6
   3.6 x 10 Raw  

Nil Nil 
4
 9.8 x 10 Boiled  1 

Nil Nil 
4
   4.3 x 10 Pasteurized  

4
 8 x 10 Nil 

8
 2.84 x 10 Raw  

3
 8 x 10 Nil 

5
 6.6 x 10 Boiled  7 

2
 5 x 10 Nil 

5
 2.56 x 10 Pasteurized  

5
 6.0 x 10 Nil 

8
 3 x 10 Raw  

4
 5.8 x 10 Nil 

6
 2.6 x 10 Boiled  15 

3
 3.6 x 10 Nil 

6
 1.0 x 10 Pasteurized  

 

Sensory evaluation 

    The sensory characteristics of processed yoghurt are presented in Table 6. 

The results indicate that there were no significant differences (P > 0.05) in 

color between the yoghurt samples produced from raw, boiled and 

pasteurized goat milk; however, there were significant differences when 

comparing these parameters with the control yoghurt. In contrast, significant 

differences (P > 0.05) were observed in texture, flavor and overall 

acceptance. Yoghurt produced from raw goat milk had the worst texture and 

the best flavor as compared to the other types. 

    The overall acceptability of yoghurt samples showed significant 

differences (P <  0.05). The yoghurt produced from raw goat milk had the 

lowest overall acceptability as compared to the other types. 
 

Table 6. Mean scores for sensory evaluation of yoghurt. 

Milk type Colour Flavour Texture Overall acceptance 

Raw 6.1b 6.8a 5.3b 5.5b 

Boiled 6.5b 6.4b 6.4a 6.5a 

Pasteurized 6.3b 6.6b 6.3a 6.6a 

Cow milk 7.5a 6.5b 6.0a 6.5a 

 Means in columns bearing the same letters are not significantly different at 

p < 0.05 
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CONCLUSIONS 

    In conclusion, it is recommended to pasteurize or boil milk for the 

production of yoghurt with higher shelf-life, lower microbial load and best 

quality. 
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 علي جودة الزبادي التقليدي المصنع من لبن الماعزخزين و فترة الت تسخينالأثر 
 

 عبد المنعم الهادي شليمان وعباس حصين عثمان الامام و الزبير احمد صالح 

قظم علوم وتكىولوجيا الأغرية، كلية الهىدطة و التكىولوجيا، جامعة الجصيسة، ص. ب 

 مدوي، الظودانادو  ،02
 

  الخلاصة

التسدددددددددة ن و ديددددددددد ة الت دددددددددصيً ع ددددددددد  الةدددددددددواص  عسددددددددددة تددددددددد     لمهدددددددددددر هدددددددددر  الدزاطدددددددددة        

  اطددتعم المدداعص.  لدد ن الكيميائيددة، الميكسوةيددة وال ظددية للصةددادم المىددت  مددً
 
 أو  اللدد ن زاشجددا

 3و أدزجدة موويدة لمددة يدوم واادد  2عىدد دزجدة ادسازة  الصةدادم و مبظدي  و تدم ت دصيًأمغ ي 

. أاهدددددددددس  الىتدددددددددائ  أن متتدددددددددوم السزوةدددددددددة، السمددددددددداد، ال ددددددددد وت ن، الددددددددددهً و  51وأأيدددددددددام 
 
يومدددددددددا

% ع دددددي 0.45% و 0.22%،  2...%، 2.31% ،45 كددددان الكازةوهيدددددزير للدددد ن  المدددداعص الةددددام

% و 0.35%  و 52..%، .0..%، 32%، 43.0التددوا ي  نمىمددا ااتددوا لدد ن المدداعص المغ ددي ع دد  

%.  كدددد  أهددددواي الصةددددادم  05..% و 0.22% ، 12..، % 2.24%،  ...44 ع دددد  اللدددد ن المبظددددي  

وظدددددرة السزوةدددددة  ددددددي أاهدددددس   شيدددددادة تدزيريدددددة ددددددي ال ددددد وت ن والددددددهً نمىمدددددا هىالددددد  تىددددداق  

 
 
 تددزيريا

 
والسماد والكازةوهيددزير لاد ف ديد ة الت دصيً.  كد  أهدواي الصةدادم أاهدس  تىاقجدا

هىالددد  ازتااعددا دددي كدد  مدددً  دددي كدد  مددً الأض الهيدددزوجيوي  ومتتدددوم ال اتددوش،  نمىمددا كددان

هدرا الىصجدان اطدتمس  .ال موضة والمواد الجلرة الكلية وذل  دي اليوم الأوف مً الت دصيً

 
 
. أاهددددددس  الاترددددددازا   اتددددددم اليددددددوم الظددددددا ا للت ددددددصيً ، نمىمددددددا اشداد  ال موضددددددة تدددددددزيريا

اهددددر دددددي الميكسوةيددددة  اشديدددداد الأعددددداد الميكسوةيددددة لادددد ف ت ددددصيً الصةددددادم و أن أا دددد  الصيددددادة ك

الصةادم الرم تم تجدييع  مدً اللد ن  الجداشلا، عد وة ع د  ذلد  لالدر جميدا أهدواي الصةدادم 

 نواطدددجة المتكمدد ن و الدددريً 
 
 ار دد ا

 
مددً الركت  يدددا الصولوهيددة. كددد  أهددواي الصةدددادم هالددر قردددوك

 أعجوا دزجا  ار  ة لىكهة الصةادم المجىا مً  الل ن الجاشلا. 

 


