
237 

1st Conf. of An. Health  Res. Inst. Assoc., December 2012.                                                       pp. 237 -  244 

Quality evaluation of bifidus yoghourt and its microbial activity 

Nour, M.K. Hassan; Salwa, R. S. Hegazy and Ghada, S.E. Salem 
 

Food Hygiene Dept., Animal health Research Institute, Dokki, Egypt 

Abstract 

This study was planned to evaluate and compare the quality of traditional yoghurt (Y) which was 

made with traditional yoghurt cultures (3%), Bifidus yoghurt (Y1) made with 1.5% traditional yo-

ghurt cultures + 1.5% B. longum.The samples were prepared and analyzed for physico-chemical and 

organoleptic properties. Physico-chemical analysis reveled that coagulation time in (Y) was shorter 

than (Y1) (3 hr:30 min) and (4 hr: 45 min) respectively. Acidity in (Y) sample had the highest acidi-

ty 1.12 and 1.42 after 7 and 14 days respectively while (Y1) samples had lower acidity 0.92 and 

1.08, after 7 and 14 day respectively. Even after 21 days, acidity was still not high 1.2 in (Y1) sam-

ples .The overall acceptability of organoleptic examination of prepared yoghurt during storage 

period recorded that (Y) sample had the highest score points 9 and decreased to be 7.5 and 6 after 7 

and 14 days of storage, respectively, while the scores of (Y1) samples slightly increased by cold stor-

age to be 9 on the 1st day then decreased gradually but became higher than that of (Y) samples as, 

they gained scores of 8 and 7.5 after 14 and 21 days, respectively and maintained there high scores 

till the end of, storage period. The effect of addition of Fractooligosaccharid 1.5% to bifidus yoghurt 

(Y2) on the numbers of Bifidobacteria longum yoghurt samples, showed rapid increase during coag-

ulation and storage period, from 8.4 and 8.2 log10 cfu/g to be 9.54 and 9.5 log10 cfu/g in (Y1) and 

(Y2), respectively. 

In determination of the effectiveness of traditional yoghurt (Y) and bifidus yoghurt(Y1) and with ad-

dition of FOS (Y2) on inactivation of E. coil (NCTC 2923 - ATCC 8739) in processed samples, the 

results revealed that (Y) and (Y1) yoghurt samples had the highest inhibitory effect than (Y) against 

E. coli. However, the combination of traditional yoghurt culture and bifidobacterium longum with 

addition of prebiotic (FOS) could be used as an effective method to increase the quality and improve 

the biosafety of the product. 
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Introduction 

Fermented milk are considered as one of the 

oldest dairy products consumed widely all over 

the world and the fermentation is initiated by 

the growth of lactic acid bacteria for the pro-

duction of lactic acid from lactose. Yoghourt is 

the most popular fermented milk product and 

its taste and aroma vary from brand to another.  

 Probiotics have been defined by the Food Ag-

ricultural Organization / World Health confer a 

health benefit to host" (Brown and Valiere, 

2004). 

Probiotics are nonpathogenic microorganisms 

that, when ingested, exert a positive influence 

on the health or physiology of the host. They 

can influence intestinal physiology either di-

rectly or indirectly through modulation of the 

endogenous ecosystem or immune system. The 

results that have been shown with a sufficient 

level of proof to enable Probiotics to be used as 

treatment for gastrointestinal disturbances as 1) 

to prevent or shorten the duration of antibiotic 

– associated diarrhea, 2) to prevent further re-

currence of infection associated diarrhea, and 

3) to shorten the duration of diarrhea in infants 

with rotavirus enteritis and probably also in 

gastroenteritis of other causes (Marteau et al., 

2001).  
Bifidobacteria were grouped into 24 spp. But 

only five spp. of them (B. bifidum , B. lognum , 

B. infantis , B. breve and B. adolesentis ) have 

attracted attention in the dairy industry for the 
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manufacture of functional fermented milk 

products (Tamime et al ., 1995) .  

 Bifidobacterium longum characterized by a 

high intestinal colonization and acid resistance 

characters which make them useful for incor-

poration in fermented dairy products (Kheadr 

et al., 2002). 

The importance of Fructooligosccharide 

(FOS) as prebiotic substance based not only on 

its enhancing of Bifidobacterial growth but 

also, it has several beneficial effects on human 

health as enhancing the absorption of minerals 

and reduction of constipation, serum cholester-

ol level, obesity and cancer risk (Roberfroid, 

2000 , 2001).  
Bifidobacteria and different types of Lactoba-

cilli showed highly antimicrobial activity 

against E.coli and S.typhi (Kim et al., 2002). 

Bifidobacterial of human origin inhibit the 

growth of E.coli and reduce its adhesion to 

gastrointestinal tract as well as their resistance 

to acidic, bile and hydrogen peroxide (Gagnon 

et al., 2004).  

Makras and De Vuyst (2006) recorded that 

Bifidobacterial had strong inhibitory activity 

towards Gram negative bacteria mainly, E.coli 

and Salmonella spp. due to the lowering of the 

pH and the production of organic acids mainly 

acetic and lactic acids. 

This work was carried out to study the follow-

ing:- 

1-Evaluation of the difference between the tra-

ditional yoghurt and bifidus yoghurt quality 

and shelf life  

2-The effect of "FOS " on the growth of B. 

longum in bifidus yoghurt .  

3-Fate of E.coli in the bifidus yoghurt with or 

without addition FOS. 

 

Materials and methods 

I- Preparation of yoghurt samples 

1-Yoghurt cultures: 

- FD-DVS,YC-X11 strain culture contain 

Streptococcus thermophiles & Lactobacillus 

delbrueckii subspp. Bulgaricus (1:1) was ob-

tain from Agricultural Research Center, Giza, 

Egypt. 

- ATTCC15707 strain culture contain 

Bifidobacterium longum was obtain from 

MIRCEN Faculty of Agricultural Ain-Shams 

Univ. Yoghurt cultures were prepared accord-

ing to Hull and Robert (1984).  

2-E. coli NCTC 2923 - ATCC 8739 was obtain 

from Food hygiene department -  

Animal health Research Institute was prepared: 

according to Zhao et al., (2004). 

3-Preparation of traditional yoghurt: according 

to Nighswonger et al., (1996).  

4-Bfidus yoghurt preparation: according to 

Nighswonger et al., (1996).  

5-Yoghurt preparation with addition fructooli-

gosccharide (FOS): according to Aryan and 

Poula (2007). 

II- Physico-chemical and Organoleptic Ex-

amination. 
 One sample was taken from each sample at 

zero time (from fresh samples) then after 1, 3, 

5, 7, 14 and 21 days of cold storage.  

1- Determination of coagulation time accord-

ing to (Ebing and Rutgers, 2006). 

2-Organoleptic examination: according to 

Anna (1998) by using the 9-point hedonic 

scale. 

3-Determination of titratable acidity: accord-

ing to (Michael and Joseph, 2004). 

III- Microbiligical examination: 

One sample was taken from each sample at 

zero time (from fresh samples) then after 1, 3, 

5, 7, 14 and 21 days of cold storage. 

1-Determination of Bifidobacterium longum 

count: according to Dave and Shah, (1996).  

2-E.coli count on TBX: according to ISO 

16649-2: (2001). 
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Results and Discussion 

Fig (1). The mean values of coagulation time of yoghurt 

samples  
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Fig. (2). Appearance mean scores of yoghurt samples.         
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Fig. (3). Body and texture mean scores of yoghurt samples  
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Fig. (4). Flavour mean scores of yoghurt samples  
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Table (1). The mean values of titratable acidity in the prepared yoghurt samples during refrigerated storage (mean±SE). 

Samples Traditional yoghurt Bifidus yoghurt 

Fresh 0.84±0.11 0.80±0.006 

1 0.86±0.012 0.82±0.006 

3 0.89±0.012 0.85±0.003 

5 0.92±0.006 0.588±0.006 

7 1.12±0.052 0.92±0.067 

14 1.42±0.055 1.08±0.030 

21 -- 1.20±0.033 



240 

1st Conf. of An. Health  Res. Inst. Assoc., December 2012.                                                             Nour et al. 

Fig. (5). Over all acceptability organoleptic mean values of 

yoghurt samples  
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Fig (6). The mean values of titratable acidity  
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Fig (8). Viability of E.coli in yoghurt samples.  Fig. (7). Effect of FOS on the viability B.longum in yoghurt 

samples.  

I-Bifidus yoghurt quality and shelf life 

1- Coagulation time of prepared yoghurt 

samples: 

Coagulation of milk occurs as a result of the 

precipitation of milk casein in the acidic condi-

tion at pH around 4.6 (Lee and Lucey, 2004, 

2010).  

Fig (1) showed that the Coagulation time var-

ied widely according to starter cultures used: 

traditional yoghurt (Y) made with 3% yoghurt 

cultures ( Streptococcus thermophiles & Lacto-

bacillus bulgaricus) showed faster acid pro-

duction and consequently  shorter incubation 

time compared  to bifidus yoghurt (Y1) made 

with  traditional yoghurt cultures 1.5 % + 1.5% 

Bifidobacterium longum .The increasing of Co-

agulation time in (Y1) than (Y) may be due to 

used lower amount of traditional yoghurt cul-

tures 1.5 % compared to that in  (Y) sample 

3% and the slow rate of Bifido bacterial 

growth with low acid production ( Shihata 

and Shah , 2000). 

2- Organoleptic examination of prepared 

yoghurt  

Fig (5) showed that the prepared fresh samples 

(Y) gave the highest mean score than (Y1).  

All samples showed gradual decrease in their 

scores, while on the 5th day of storage (Y) sam-

ple has lower scores than (Y1), After 14 day 

(Y) sample gained minimum  score. Generally 

scores of sensory evaluation decreased during 

storage time, this could be attributed to the de-

velopment of acidity and proteolytic activity of 

starter culture bacteria (Aly et al., 2004; 

Hussain et al., 2009).  

3- Titratable acidity of yoghurt sample.  

Acidification of milk is primarily depend on 

conversion of Lactose into organic acids which 
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lowers the pH of milk from a value of 6.8 or 

less to less than 4.6 , thus protecting the fer-

mented milk against The risk of contamination 

by different pathogens and making it hygieni-

cally safe (Garbutt, 1997 and AL–Kadamany 

et al., 2002).  

Data presented in Table (1) & Fig (6) illustrat-

ed the changes of acidity during the refrigerat-

ed storage. The acidity of all prepared yoghurt 

sample showed significant increase during the 

storage time.  (Y) samples showed the highest 

titratable acidity value.  

The mean value of titratable acidity of all sam-

ples increased during the storage period but 

(Y) samples showed higher values than (Y1). 

The higher acidity in (Y) samples than those 

(Y1) samples my be due to the (Y) samples 

contain amount of initial inoculums 3% in (Y) 

compared to 1.5% in (Y1) samples in addition 

to the slow rate of Bfidobacteria in production 

of acidity (Dave and Shah, 1997d). 

The development of acidity was more progres-

sively during the coagulation time if compared 

with that during the storages time. This give 

harmful effect on the viability of Bifidobacteri-

al starter cultures (Donkor et al., 2007). There-

fore to ensure the activity of the culture and the 

PH must be controlled by buffering the yoghurt 

or terminating the inoculation period at PH 4.9

-5.0, 

II- Microbiological examination  

Effect of FOS on the growth of B. longum.  

As shown in fig (6) the mean count of B. 

longum was 8.3 and 8.1 log10 cfu/g at zero time 

and increased to 8.6 and 8.8 log10 cfu/g in fresh 

(Y1) and (Y2) samples respectively .  

After 3 days of storage; B. longum reached to 

maximum levels with mean count of 10.7 and 

9.5 log10 cfu/g in (Y2) and (Y1) samples re-

spectively. Count of  B. longum decreased 

gradually to be 8.9, 8.1 and 7.9 log10 cfu/g in 

(Y1) sample and to 9.9, 9.3 and 8.9 log10 cfu/g 

in (Y2 ) sample after 7, 14 and 21 days of stor-

age, respectively. 

From these results it was noticed that the 

growth of Bfidobacteria were increased by ad-

dition of FOS substance. These results agreed 

with (Bouhnik et al., 2004, 2006 and 2007) 

which Concluded that the bifidogenic nature of 

FOS played an important role in increasing the 

growth of Bifidobacteria.  

III – Fate of E.coli bacteria in Bifidus yo-

ghurt without FOS.  

In results given in fig (7), it was found that the 

initial count of E. coli increased during the co-

agulation time in sample (Y&Y1) from 6.3 

log10 cfu/g to be 6.9 and 6.8log10 cfu/g respec-

tively and increased at the first day of storage 

to 7.7 and 7.5 log10 cfu/g respectively.  

The count of E.coli decreased gradually in (Y1) 

samples after the 3rd day of storage with mean 

values of 6.5 log10 cfu/g and decreased to 4.7 

log10 cfu/g respectively after 7 day of storage 

and disappeared completely on the 11th day of 

storage.  

While in (Y) sample; The count of E.coli still 

high to the 3rd day of storage with mean value 

of 7.7 log10 cfu/g and began to decrease to 6.9 , 

6.9 , 4.2 and 3.2 log10 cfu/g after 5 , 7, 9 , 11 

and 13 days of storage, respectively and not 

detected in the 14th day.  

From obtained results we can concluded that 

the number of inoculated E.coli decreased by 

the end of storage period and the best reduction 

effect was observed in (Y1) samples than (Y) 

samples. Similar results were reported by 

(Farghaly, 2004 and Amer et al., 2010).  

It seems that the presence of E.coli and its sur-

vival at both low temperature and pH con-

firmed the implication of acidic food on some 

outbreaks due to E.coli infection (Sharp et al., 

1995).  

The effect of FOS on the viability of E.coli in 

bifidus yoghurt made with B. longum was il-

lustrated in fig (7) showed that the initial count 

of E.coli was 6.5 log10 cfu/g then increased 

during the coagulation time to 6.5 log10 cfu/g. 

The count of E.coli in (Y-2) sample began to 

decrease from the 1st day of storage with mean 

count of 6.4 log10 cfu/g and the reduction in its 

count continued to be 5.2, 3.8 and 2.2 log10 

cfu/g after 3, 5, and 7 day of storage, respec-

tively and disappeared on the 9th day of stor-

age .  

It was noticed that the addition of FOS in (Y1) 

samples inhabit E.coli, more than samples 
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without FOS. 

Kapiki et al., (2007) recorded that an infant 

formula containing a small quantity of prebi-

otic fractooligosaccharides (0.49/ d1) accepted 

and lead to rapid growth of Bifidobacteria in 

the gut of infants while decreased the number 

of pathogenic microorganism as E.coli. 

Conculusion  

Bifidus yoghurt samples recorded higher de-

grees for organoleptic evaluation and a higher 

bactericidal effect against E.coli than the tradi-

tional yoghurt. Supplementation of bifidus yo-

ghurt with FOS increased the viability of 

B.longum and increased their antimicrobial ef-

fects.  

Recommendation  
Using of B.longum with yoghurt cultures in the 

manufactures yoghurt and supplementation of 

yoghurt with FOS improve the quality and 

safety of the yoghurt. 
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 تقييم جودة زبادى البيفيذو ووشاطه الميكروبي

 غادة سعذ الذيه سالم،  وورمحمذ كامل حسه ، سلوى رجب سليمان حجازً 

 جُشة–انذقً  -يعهذ بحىد صحت انحُىاٌ  -قسى صحه الاغذَت 
 الملخص العربي 

حى حصُُعت  (Y1(% يٍ بكخزَا بادٌ انشبادٌ فقط وانعُُت انزاَُت  5حى حصُُعها يٍ  Yحى حصُُع عُُاث  يٍ انشبادٌ انعُُت الاونٍ 

و( و حفظها فٍ انزلاجت وقذ 64 –و 62%( + بكخزَا َفُذو نىَجى حى ححضٍُ انًُخجاث فٍ درجت حزارة ) 3.7يٍ بادٌ انشبادٌ )

حى ححذَذ  -حى اخذ عُُاث يٍ انهبٍ قبم انخحضٍُ يباشزة رى بعذ انخحضٍُ وحكىٌ انخززة وارُاء فخزة انحفع وكاَج انُخائج كالاحٍ >

ساعاث  5فخزة انخحضٍُ نكم يُخج يٍ انًُخجاث وقذ نىحع اٌ فخزة انخخضٍُ نهشبادٌ انًصُع يٍ بادٌ انشبادٌ فقط كاَج 

 دقُقت. 67ساعاث و Y1) 6(وَصف وا انًجىعت  

وقذ حى فحص انًُخجاث يٍ حُذ انشكم انظاهزٌ وانطعى وانزائحت بعذ فخزة انخحضٍُ وكذنك أرُاء فخزة انحفع. ونقذ وجذ اٌ فخزة 

رى بذاث حخُاقص ارُاء  (Y1( اعهً يٍ انًُخج ;قذ اعطٍ درجاث ححكًُت  (Y(ححضٍُ  انشبادٌ انًصُع يٍ بادٌ انشبادٌ فقط 

َىو كاَج َخائج انفحص انظاهزٌ  43عهٍ انخىانٍ  وبعذ   Y1), (Y)(َىو يٍ انحفع فٍ انًُخجاث  36بعذ  8و  9.  7فخزة نخسجم 

 فقذ ظهزث عهُت علاياث انفساد ًَُى انفطزَاث عهٍ انسطح .   (Y(عهٍ انخىانٍ ايا انًُخج  (Y1(فٍ انًُخج   9.7

حى قُاص انحًىضت نكم انًُخجاث بعذ اَخهاء فخزة انخحضٍُ يباشزة وحكىٌ انخززة وارُاء يذة انحفع وقذ نىحع اٌ انحًىضت فٍ   

كًا  4;.2و  ;:.2كاَج انحًىضت    (Y1(َىو عهٍ انخىانٍ ايا فٍ انًُخج 36و  9بعذ  3.64و 3.34حُذ سجهج  (Y(انًُخج  

اٌ عذد بكخزَا َفُذو نىَجى قذ اسداد ارُاء فخزة انخحضٍُ ونكٍ انشَادة اصبحج يهحىظت ويسخًزة ارُاء فخزة انحفع نُصم انٍ 

وقذ نىحع اٌ بكخزَا َفُذو نىَجى قذ اسخًزث انشَادة فً  (Y1(فٍ انًُخج  8.;اعهٍ يسخىٌ نه فٍ انُىو انزانذ حُذ سجهج 

 يسخىٌ انعذدٌ حخٍ انُىو انسابع .

وحى انعذ انبكخُزٌ نهباَفُذوبكخُزَا  ) 4Y% )3.7يع اضافت يادة فزكخىأونُجىسكزَذ  بُسبت   (Y1(حى حصُُع يُخجاث انشبادٌ   

يقارَت   ) 4Yوقذ اظهزث انُخائج اٌ عذد بكخُزَا انباَقُذو اعهٍ فٍ انعُُاث انخٍ ححخىٌ عهٍ يادة فزكخىأونُجىسكزَذ )

 بانًجًىعاث انخانُت يٍ يادة فزكخىأونُجىسكزَذ  .

يع اضافت عذد يعهىو يٍ بكخزَا الاَشزَشُا كىلاي وقذ اوضحج انُخائج اٌ يُكزوب   (Y1(و Y حى حصُُع يُخجاث انشبادٌ  

الاَشزَشُا كىلاي  نه انقذرة عهٍ انًقاويه فٍ عُُاث انشبادٌ انًصُعت يٍ بادٌ انشبادٌ وانعُُاث  انًصُعت يٍ انباَفُذو بكخزَا 

عهً انخىانً.رى بذا انعذ َخُاقص  9,69و9,87انً    8,5عهٍ انسىاء فقذ ساد انعذد ارُاء فخزة انخحضٍُ وارُاء فخزة انحفع يٍ 

 .(Y(نهًُخج 36وفً انُىو   (Y1(َىو فً انًُخج  33حذرَجُا حخً حى انقضاء عهُت حًايا بعذ

حى حصُُع يُخجاث انشبادٌ انسابقت يع اضافت عذد يعهىو بكخزَا الاَشزَشُا كىلاي  يع اضافت يادة فزكخىونُجىسكزَذ بُسبت  

فاظهزث َخائج انعُُاث اٌ عذد يُكزوب الاَشزَشُا كىلاي  قذ اسداد فٍ جًُع انعُُاث ارُاء فخزة انخحضٍُ وانحفع  %.  3.7

فقذ حُاقص انعذد اَضا ارُاء فخزة انحفع يٍ  (Y1(ونكٍ انشَادة كاَج يهحىظت فٍ انعُُاث بذوٌ فزكخىونُجىسكزَذ و فً انًُخج 

بذوٌ  (Y1(فً انُىو انخاسع. ايا فٍ انعُُاث  ) 4Yفً انُىو انسابع عهً انخىانً واخخفً فً انعُُاث ) 4,4رى 7,4انً 8,7

 يٍ انحفع. 33فٍ انُىو انسابع انٍ اٌ اخخفً فٍ انُىو ال 6,8فزكخىونُجىسكزَذ فقذ اسداد انعذد انٍ 


