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Abstract: Stirred yoghurt samples produced by Blue Nile Dairy Company (CAPO) were studied. The

stirred yoghurt was purchased from the market (sixty samples). They were transported to the Faculty of

Animal Production, laboratory to assess the chemical and microbiological content and shelf life of stirred

yoghurt. Chemical and microbiological examinations were carried out on 1, 2, 4, 6, 8 and 10 days of

manufacturing. Ten samples from six batches were examined for fat, protein, lactose, ash, total solids,

solids-non-fat and measurement of pH, acidity,  enumeration of lactic acid bacteria and total bacterial

counts. The chemical analysis for stirred yoghurt results showed that the means were: fat 2.17-4.51,

protein 2.66-3.97, lactose 8.45-9.58, ash 0.73-0.92, total solids 15.75-16.57, solids-non-fat 11.73-13.58,

acidity 0.93-1.12, pH 3.81-4.19, and viscosity 61.98-6.95. The highest log counts for Streptococcus

thermophilus and Lactobacillus bulgaricus were 7.15-7.51 and 7.21-7.50, respectively. The log total

bacterial count (cfu) 7.27-7.68. The results indicated that the storage period had significant (P> 0.001)

effect on the chemical composition except on the total solids and viscosity. Also there was significant (P

>0.01) effect of the storage period on the microbiological tests.
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INTRODUCTION

Acidification of milk by fermentation is one of the

oldest methods of preserving milk and there are

different methods of carrying out this fermentation in

various parts of the world, which resulted in a wide

range of fermented milk products, including kumiss,

kefir, acidophilus milk and yoghurt . Under normal[40]

dairy processing industry, selected lactic starter cultures

are used to ferment milk during preparation of variety

of cultured dairy products . [39]

Yoghurt is a semi–solid fermented milk product

which originated centuries ago in Bulgaria, its

popularity has grown and is currently consumed in

most parts of the world . Yoghurt is one of the most[38]

unique, yet universal dairy products . To make a[10]

good quality product, raw milk used must be of low

bacterial count, free from antibiotics, sanitizing

chemicals, mastitis milk and colostrum and the milk

also should be free from contamination by

bacteriophages . Yoghurt is highly nutritious and[40]

easily digestible diet due to the predigested nutrients by

bacterial starters, it is perishable in view of its unused

lactose content . Yoghurt is produced with a mixed[9]

culture of S. salivarius sub– spp. thermophilus and L.

delbrueckii, sub– spp. bulgaricus in a 1:1 ratio . [23]

Musa  examined yoghurt prepared from fresh[27]

cow’s milk and reported 3.2%, 4.5% and 19.39% for

fat, protein and total solids, respectively. Uraltas and

Nazli  when studied Turkish fruit yoghurt, found that[41]

dry matter content ranged from 22.2 to 23.5% and

values for fat ranged from 2.2 to 2.8% and SNF values

ranged from 19.4 to 23.5%. Agaoglu et al  found that[1]

the average dry matter, fat, protein and mineral were

18.15%, 1.2%, 4.08% and 0.94%, respectively. 

Changes in the physical, chemical, and

microbiological structure of yoghurt determine the

storage and shelf life of the product . Moreover[37]

Salvador and Fiszman  reported that studies of[33]

changes in these quality characteristics during storage 

would enable producers to predict the shelf life of the 

product more accurately. 

The objective of the present study is evaluation of

the chemical and microbiological quality of market

stirred yoghurt. 

MATERIAL AND METHODS

Source of Milk Samples: Ten stirred yoghurt samples

from each of six batches processed by Blue Nile Dairy
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Company (CAPO) were obtained from market during

the period from September to December 2005. Each

batch was collected and transported at 5º C to the

laboratory for chemical analysis and microbiological

examination. 

Chemical Analysis: Fat, total solids, ash, protein

content and titratable acidity (T.A) were determined

according to the modified method of AOAC .  Lactose[2]

content was determined by subtracting the sum of

proteins %, fat % and ash % from total solids %,

while the solid not fat was determined by subtracting

fat from total solids. The pH values were determined

using pH – meter (HANNA – instrument, model

5A520, Rench meter) and the Viscosity was measured

by viscometer (Visco 6–R thermo HAAKE).

M icrobiological Examination: Preparation and

sterilization of the serial diluant were done as described

by Richardson . Enumeration of Streptococcus[29]

thermophilus was carried out using modified (M–17)

medium and that of Lactobacillus bulgaricus was done

on the modified (MRS) medium. The plates were

incubated at 37°C for 48 hours. The pour plate

techniques using plate count agar medium incubated at

32° C for 48 hours was used for total bacterial count.

The colonies were counted according to Marshall .[24]

The identification of purified colonies was carried out

according to Barrow and Feltham . [4]

Statistical Analysis: Data of this experiment were

analyzed statistically by using complete randomized

design (CRD) and the least significant difference test

was used to detect difference between means . [36]

RESULTS AND DISCUSSIONS 

Chemical Composition of Stirred Yoghurt: Table (1)

shows that the means of fat content values at days 1,

2, 4, 6, 8 and 10 were 4.51% ± 0.27, 3.66% ± 0.38,

2.17% ± 0.26, 2.82% ± 0.23, 2.77% ± 0.22 and 2.77%

± 0.23, respectively. These results of fat content were

significant at P < 0.001. the results obtained confirmed

the findings of Hofi et al. . However these results are[15]

not in accordance with the findings of Athar  who[3]

reported 3.6 percent fat in typical plain yoghurt.  

Protein content revealed mean values of 2.66% ±

0.70, 3.16% ± 0.84, 3.97% ± 0.56, 3.50% ± 1.01,

3.97% ± 1.14, and 2.66% ± 0.54 at days 1, 2, 4, 6, 8

and 10, respectively (Table 1). The results indicate that

the protein content was significant at P< 0.05. This

result was in agreement with the results of Tamime

and Deeth , who concluded that the addition of milk[38]

powder raised the protein level of milk. These results

are also in line with findings of Duitschaver and

Arnott , who reported that plain yoghurt was higher in[8]

protein content due to the absence of dilution effect.

These results are not in line with findings of Shanley[35]

who found that the protein and ash contents of yoghurt

decreased with the progress of storage period. 

 The mean values of lactose were 8.31%±0.85,

9.02%±0.61, 8.83%±0.90, 8.59%±0.96, 8.45% ±1.18,

and 9.58% ± 0.81, respectively (Table 1). These results

are in line with findings of Davis and Mclachlan  who[7]

found that the lactose was 5.05–8.74%. The ash content

were 0.84% ± 0.03, 0.73% ± 0.06, 0.78% ± 0.11,

0.92% ± 0.06, 0.86% ± 0.12, and 0.86% ± 0.07,

respectively (Table 1). The ash contently was

significantly different at P < 0.05, these results are in

line  with  finding  of  Shanley   and  Hidiroglou[35]

and Proulx[14]

Table (1) illustrates that  total solids content at

days 1, 2, 4, 6, 8 and 10 were 16.32% ± 0.34, 16.57%

± 0.21, 15.75% ± 0.73, 15.76% ± 0.28, 16.05% ± 0.17,

and 15.88% ± 0.75, respectively. These results are in

line with finding of Hofi et al. . Robinson  reported[15] [31]

that the aim of total solids is consistency improvement

imparted  to the yoghurt coagulum. The results are in

accordance with the findings of Athar . However the[3]

results  were  different  from  those  reported by

Sarkar et al. . [34]

Table (1) shows that  the average of solids – not

– fat (SNF) content at days 1, 2, 4, 6, 8 and 10,

11.73% ± 0.31, 12.91% ± 0.49, 13.58% ± 0.79,

12.94% ± 0.40, 13.28% ± 0.29, and 13.11% ± 0.61,

respectively.  From the results it was found that the

solids– non – fat (SNF) content were significant at P

< 0.001. These results disagreed with the findings of

Richter . These results were in agreement with those[30]

obtained by El – Shibiny et al.  who claimed that[11]

total solids content decreased proportionally during the

storage period. Tamime and Deeth  reported that the[38]

content of fat, protein and ash will affect the solids –

non – fat content, so it is very important that to

standardized the milk as well as to fix the level to

acceptable standard. 

The pH values were found to be 4.17 ± 0.29, 4.13

± 0.17, 4.19 ± 0.13, 4.17 ± 0.11, 4.02 ± 0.10 and 3.81

± 0.19, respectively. The results of pH were significant

at P < 0.001 and the results of high acid production

and decreased pH obtained agreed with the findings of

Kondratenko et al. . The pH and acidity results are[21]

not in line with the findings of Salji et al.  and[32]

Varnam and Sutherland  who found no significant[42]

variation in pH of different samples of plant made

yoghurt as compared to dahi because yoghurt was

incubated for specific time and temperature to attain

desired pH. In case of dahi proper fermentation

conditions are not fully controlled. 
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Table 1: Effect of storage period (10 days) on chemical composition of stirred yoghurt

Day Fat% Protein% Ash % Solids not fat% Total solids% Lactose pH Acidity Viscosity

1 4.51 ±0.27 2.6 6  ±0.70 0.84 ±0.03 11.73  ±0.31 16.32  ±0.34 8.31  ±0.85 4.17  ±0.29 0.94  ±0.02 64.79  ±13.91 d    a  ab  a  b a  b  a  a

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2 3.66  ±0.38 3.16  ±0.84 0.73  ±0.06 12.91  ±0.49 16.57  ±0.21 9.02  ±0.61 4.13  ±0.17 1.12  ±0.21 61.98  ±11.72 c  a  a  b  b  a  b  b  a

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4 2.17  ±0.26 3.97  ±0.56 0.78  ±0.11 13.58 ±0.79 15.75 ±0.73 8.83 ±0.90 4.19  ±0.13 0.93  ±0.06 62.57 ±8.93 a  ab  ab c  ab  a  b  a  a 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

6 2.82  ±0.23 3.50 ±1.01 0.92  ±0.06 12.94 ±0.40 15.76 ±0.28 8.59 ±0.96 4.17  ±0.11 0.96  ±0.03 62.96 ±10.80 b ab  ab  b  ab  a  b  a  a 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

8 2.77  ±0.22 3.97  ±1.14 0.86  ±0.12 13.28 ±0.29 16.05 ±0.17 8.45 ±1.18 4.02  ±0.10 0.99  ±0.01 64.34 ±6.23 b  b  b bc  ab  a  b  a  a 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10 2.77  ±0.23 2.66  ±0.54 0.86  ±0.07 13.11  ±0.61 15.88 ±0.75 9.58 ±0.81 3.81  ±0.19 1.08  ±0.08 64.95  ±6.07 b  a  b  bc a  b  a

M ean within the same column bearing the same letters are not significantly different (P>0.05)

Table 2: Changes in m icrobiological counts of stirred yoghurt during storage period (10 days)

Days S. thermophilus L.  bulgaricus Total bacteria count

1 7.15  ±0.15 7.21  ±0.15 7.27  ±0.20 a  a  a

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2 7.31  ±0.16 7.37  ±0.16 7.68  ±0.42 bc bc  c

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4 7.34  ±0.11 7.30  ±0.10 7.36  ±0.14 bc ab  ab

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

6 7.27  ±0.18 7.33  ±0.15 7.43  ±0.17 ab  ab  ab

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

8 7.51 ±0.15 7.50  ±0.14 7.56  ±0.13d  c  bc

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10 7.41  ±0.09 7.41  ±0.13 7.50  ±0.14cd  bc  bc

M ean within the same column bearing the same letters are not significantly different (P>0.05)

The acidity percent of stirred yoghurt at days 1, 2,

4, 6, 8 and 10 were 0.94 ± 0.02, 1.12 ± 0.21, 0.93 ±

0.06, 0.96 ± 0.03, 0.99 ± 0.01 and 1.08 ± 0.08,

respectively (Table 1).  It was found that the result of

acidity was significant at P < 0.001 and these results

are in line with findings of Kamruzzaman et al. .[18]

These results are in line with the findings of Kim et

al.  who found that titratable acidity was 0.95– 0.99%[19]

of Yam – yoghurt, which was prepared by addition of

Yam to skim milk substrate and cultured with mixed

cultures. Similarly Gregurek  found that post[1 2 ]

aciditycation showed slightly higher acidity in yoghurt

prepared with lower amounts of inoculum. From the

other side the titratable acidity results are different

from the findings of Collado et al.  who found that[5]

the yoghurt drink and yoghurt like products had acidity

0.56% and 0.58%. 

The mean values of viscosity at days 1, 2, 4, 6, 8

and 10 were 64.79% ± 13.91, 61.98% ± 11.72, 62.57%

± 8.93, 62.96% ± 10.80, 64.34% ± 6.23 and 64.95% ±

6.07, respectively (Table 1). There was no significant

P > 0.05 difference in viscosity between the samples of

stirred yoghurt. 

The log bacteria count at days 1, 2, 4, 6, 8 and 10

were 7.27 ± 0.20, 7.68 ± 0.42, 7.36 ± 0.14, 7.43 ±

0.17,  7.56  ± 0.13 and 7.50 ± 0.14, respectively

(Table 2). The result was significant at P < 0.01. These

results are in line with findings of Riadh Al-Tahiri[28]

who found that the total bacterial count was 6× 10  in6

yoghurt produced by modern dairies in Jordan. Results

of this study are also in accordance with the findings

of  Kosikowski   who reported that plain yoghurt[22]

may  contain up to one billion live L. bulgaricus and

S. thermophilus cells per ml and as yoghurt stored at

4° C becomes older, these bacteria die and the numbers

will decline to few million per ml. The present result

supported Masud et al. , however it was different[25]

from those reported by Davis and Mclachlan . This[7]

because defined starter culture is used under proper

condition of fermentation for manufacture of yoghurt .[20]

Table (2) also shows the log  of S. thermophilus

in stirred yoghurt at days 1, 2, 4, 6, 8 and 10 were

7.15 ± 0.15, 7.31 ± 0.16, 7.34 ± 0.11, 7.27 ± 0.18,

7.51 ± 0.15, and 7.41 ± 0.09, respectively.  The total

counts of S. thermophilus were significant at P <

0.001. These results are in accordance with the findings

of Kosikowski . These results are also in line with[22]

findings of Cousin and Marth  who found that the[6]

count of S. thermophilus ranged from 3.4 × 10  to 6.43

× 10  /ml.  It is generally accepted that  yoghurt6

should contain 10  cfu of viable bacteria (Streptococcus7

thermophilus and Lactobacillus bulgaricus) per ml .[38]

The present results differ from the findings of Jay[17]

who reported that freshly prepared yoghurt of the

western world cultured with Lactobacillus bulgaricus

and Streptococcus thermophilus at temperature around

43° C, has 100 million to 2 billion bacterial cells per

gram. 

Means for log of L. bulgaricus in stirred yoghurt

at days 1, 2, 4, 6, 8 and 10, were 7.21 ± 0.15, 7.37 ±

0.16, 7.30 ± 0.10, 7.33 ± 0.15, 7.50 ± 0.14 and 7.41 ±

0.13, respectively (Table 2). From these results it was
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found that the total counts of L. bulgaricus were

significantly different (P < 0.001). These results are in

line with the findings of Ishibashi and Shimamura[16]

who reported that in Japan the fermented milk and

lactic beverages association has established a standard

that requires the presence of > 10  viable bacteria/ml7

in dairy products. Moreover these results are in

accordance with the findings of Ministerio de La

Presidencia de Espana  that the Swiss food required[26]

that such products contain $ 10  cfu/g, and the Spanish6

Yoghurt Quality Standard requires 10  cfu/ml. Also7

these results are in agreement with the findings of

Harmann and Marth  who recommended after[13]

extensive study of survival of S. thermophilus and L.

bulgaricus in commercial and experimental yoghurts

that yoghurt should contain at least one million viable

organisms per gram at the time of sale. However these

results differ from those of Jay .[17]

The present study concluded that the overall

picture of stirred yoghurt quality evaluation needs

emphasis on quality control during processing and

storage. Also standardization of milk for yoghurt

manufacture should be observed to meet legal standards

and adjustment of yoghurt mix should approach the

standard of the yoghurt package label.  
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