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The present study was carried out to determine the critical points during processing of 
yoghurt, through examination of Acidity % and Storch's test to detect the efficiency of heat treated 
milk samples and Microbiological examination of samples collected weekly over a period of 7 
months for TCC, Thermoduric, Total coliform, Faecal coliform, E. coli, Enterococci, S. aureus, 
Yersinia enterocolitica and Total yeast and mould counts.  A total of 100 samples of raw milk, heat 
treated milk, inoculated milk and yoghurt (25 of each) in addition to 75 samples from worker’s 
hands, plastic packages and mixing vat (25 of each) were collected under strict hygienic conditions, 
also twenty five samples of yoghurt at the end of the expire date were collected and examined 
microbiologically. The obtained results concluded that the major sources of yoghurt contamination 
were raw milk, improperly cleaned and sanitized worker’s hands as well as the added starter 
culture. Finally, the public health and economic importance of the isolated organisms were 
mentioned. 

 

 

Yoghurt is the most popular fermented milk 

produced in Egypt and worldwide. The great 

popularity of yoghurt is due to its refreshing and 

thirst-quenching in hot weather. The value of 

yoghurt in human nutrition is based not only on 

the nutritive value of milk from which it is made 

and increased digestibility due to changes of 

milk constituents during the fermentation period, 

but also on the beneficial effect on intestinal 

microflora and on healing effects (Heyman, 

2000; Zedan et al., 2001). 

The quality term of a dairy product is 

defined as its measurement against a standard 

regarded as excellent at a particular price which 

is satisfactory for both the producer and 

consumer. Quality can be judged by the 

subjective tests include physical properties, 

chemical composition, and microbial flora [both 

quantitative and qualitative (Hayes, 1992). 

Escherichia coli in foods is an indicator of 

direct or indirect fecal contamination, they are 

known as food quality parameters (Jay, 1996) 

.Also, the high counts of E. coli and total 

coliforms in foods usually indicate careless 

production and handling of processed products 

as well as insufficient sanitization of equipment.  

Also some members of coliforms are 

responsible for the development of objectionable 

taints in milk and its products rendering them of 

inferior quality or even unmarketable (Banwart, 

1998). Moreover certain serovars of E. coli are 

associated with infantile diarrhoea, 

gastroenteritis and food poisoning among 

consumers (Forsythe, 2000). 

Enterococci are of interest due to their 

characteristics of being the most thermo-resistant 

among the non-sporulated microorganisms and 

provide a good general index of faecal 

contamination, good manufacturing practice 

(GMP) as well as food quality in dairy farms and 

factories of fermented milks. Moreover, they are 

responsible for food poisoning (Roushdy et al., 

1998).  

S.aureus produces a number of extra cellular 

compounds of most important is Staphylococcal 

enterotoxins, which is responsible for 

Staphylococcal food poisoning. S.aureus is 

almost transmitted to food from the mammary 

glands of dairy animals and human sources e.g. 

food handlers (Adrian, 1994), or by cross 

contamination from another sources such as 

utensils previously contaminated by humans.  

Yersinia organisms are psychrotrophic gram 

negative milk borne enteric pathogens. These 

organisms are widespread in the environment 

and are indigenous to the gastrointestinal tracts 

of worm-blooded animals including dairy cattle 

(Marshall, 1992). Several outbreaks of food 

poisoning caused by Yersinia enterocolitica were 

reported due to consumption of raw milk and its 

products (Eley, 1996). 

Presence of yeasts and moulds in dairy 

products is undesirable even when found in a 

few numbers as they rapidly grow in the product 

at a wide range of temperature, pH and humidity 

resulting in objectionable changes that render the 

product of inferior quality or even unmarketable 

(Mossel, 1982). Moreover, they constitute public 
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health hazard among consumers (Varnam and 

Sutherland, 1994). 

Therefore, the present study was carried out 

to detect the quality and the sources of 

contaminations of yoghurt during  manufacturing 

through the following: Sanitary examinations, 

Microbiological examination and  isolation and 

identification of some pathogens. 

Materials and methods 
Collection of samples. A total of 100 samples of 

raw milk, heat treated milk, inoculated milk and 

yoghurt (25 of each) in addition to 75 samples 

from worker’s hands, plastic packages and 

mixing vat (25 of each) were collected weekly 

for seven months under strict hygienic 

conditions in a sterile screw capped bottles 

and/or in their containers (Dewit and 

Kamplmacher, 1981; APHA, 1992a). The 

samples for microbiological examination were 

dispatched directly to the laboratory with a 

minimum of delay in an ice- box. Also twenty 

five samples of yoghurt at the end of the expire 

date were collected and examined 

microbiologically. 
Preparation of samples. It was adopted 

according to (APHA, 1992a). 
Sanitary examination. Determination of acidity 

was performed according to (Ling, 1963) while 

Storch’s test according to (Lampert, 1975). 

Micobiological examination.Total colony count 

was performed according to (TCC) (APHA, 

1992a), total coliforms, faecal coliforms and E. 

coli (APHA, 1992a), enterococci count (Mossel 

et al., 1978).  Enumeration, isolation and 

identification of S.aureus (APHA, 1992b). 
Isolation and identification of Yersinia 

enterocolitica (Schiemann and Wauters, 1992). 
Yeasts and moulds counts (Oxoid, 1998). 

Results and Discussion 
It is evident from the recorded results in 

Table (1) and Fig., (1) that the mean value of 

acidity % in raw milk samples  was 0.15 ± 0.004,  

Higher values were reported by Farag, (2002). 
Normal acidity % of milk samples are 

returned to proper cooling after milking. The 

mean value of acidity in fersh and old yoghurt 

were 0.71± 0.01 and 0.91± 0.01, respectively. 

Higher values were recorded by (Libouga et al., 

2005). The variation in acidity % may be 

attributed to the variation in time temperature 

during preparation and storage as well as to the 

amount and quality of starter used in the 

manufacturing. 

Storch’s test indicated that 100% of the 

examined samples were efficiently heated above  

80ºC (Table 2). 

The results given in Table (3) revealed that 

the mean value of TCC in raw milk samples was 

5.7 x 10
6
 ± 1.2 x 10

6
 cfu/ml. while in heat treated 

milk was 5.5 x 10
3
 ± 2.4 x 10

3
 cfu/ml.  

Higher results were reported by Chye et al.,  

(2004), while lower results were recorded by 

Vyletelova, (2005). 

For worker's hands, mixing vat and plastic 

packages the mean values of TCC were 8.3 x 10
6
 

± 3.3 x 10
6
, 3.7 x 10

3
 ± 1.6 x 10

3
 and 1.9 x 10

3
 ± 

5.9 x 10
2
 cfu/ml, respectively were recorded by 

Farag, (2002).  

The possible reasons for high TCC in raw 

milk may be attributed to infected udder, 

unhygienic milking procedure or milking and 

storage equipment.  

The findings reported in Table (3) indicated 

that the mean values of total coliform counts 

(MPN/ml or gm) were 1.4 x 10
4
 ± 6.0 x 10

3
, <3 ± 

0, 2.5 x 10
3
 ± 7.7 x 10

2
 , 6.2 x 10

3
 ± 1.0 x 10

3
 

and 3.7x10
3
 in the examined raw milk, heat 

treated milk, inoculated milk , fresh yoghurt and 

old yoghurt samples, respectively.   
Higher values for coliform count in raw milk 

were recorded by Ulusoy, (2006), while lower 

results were reported by Vyletelova, (2005). 

Higher results for coliform count in yoghurt 

were recorded by Libouga et al., (2005), but 

lower results were reported by Farag, (2002). 

The mean values of total coliform count for 

worker’s hands, mixing vat and plastic packages 

were  2.7 x 10
2
 ± 8.5 x 10

1
, 5.4 ± 1.8 and 4.7 ± 

1.4 coliforms/ml, respectively. Higher results for 

coliform count in worker’s hands , mixing vat 

and plastic packages were recorded Farag, 

(2002). The heat treatment process reduced the 

microorganisms to acceptable numbers; however 

the results showed that the number of total 

coliforms increased in the yoghurt samples 

indicating post heat treatment contamination. 

The probable reasons for this finding were the 

contamination of worker’s hands and the 

inoculum (starter) with coliforms. 

The results presented in Table (3) indicated 

that the average count of faecal coliforms 

(MPN/ml or gm) were 1.2 x 10
4
 ± 4.7 x 10

3
, <3 ± 

0, 2.4 x 10
3
 ± 7.7 x 10

2
 , 5.9 x 10

3
 ± 1.0 x 10

3 
 

and 2.3x10
3 
 in the examined raw milk, heat 

treated milk, inoculated milk, fresh and old 

yoghurt samples, respectively. Lower results in 

raw milk were recorded by (Abd El-Hameid, 

2002), while higher results were reported by 

(Ali, 2004). The mean values of faecal coliforms 

counts (MPN/ml) for worker’s hands, mixing vat 
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and plastic packages were 2.2 x 10
2
 ±8.1 x 10

1
, 

5.4 ± 1.8 and 3.2 ± 0.24, respectively. Coliforms 

as an indicator of post processing contamination 

in yoghurt manufacture had been long 

established and recommended by public health 

authorities world wide.  
Inspection of results recorded in Table (3) 

revealed that the mean counts of enterococci 

were1.8 x 10
3
 ± 4.4 x10

2
, <10

2
 ± 0, 1.3 x 10

2 
± 

4.9 x 10
1
,  7.4 x 10

2
 ± 3.1 x 10

2
 and 3.2x10

2
 

cfu/ml or gm in examined raw milk, heated milk, 

inoculated milk , fresh and  old yoghurt  

samples, respectively. 

Higher results were reported by (Vyletelova, 

2005), while lower results were recorded by 

(Abd El-Hameid, 2002) in row milk. 

In yoghurt samples higher results were 

recorded by (Libouga et al., 2005), while lower 

results were recorded by (Rodriquez et al., 

1990). 

The  mean value of enterococci was 5.5 x 

10
2
 ± 3.1 x 10

1
 cfu/ml., in the examined worker's 

hands samples, but failed to be detected in the 

examined mixing vat and plastic packages 

samples. Absences of enterococci in heat treated 

milk samples indicate efficiency of heat 

treatment process, but the presence of 

Enterococci in raw milk and yoghurt even in few 

numbers is considered as indication of improper 

sanitation and / or faecal contamination.  
From the results presented in Table (3)  it is 

evident that the mean count of S. aureus in the 

examined raw milk, heat treated milk, inoculated 

milk , fresh and old yoghurt samples were 6.7 x 

10
2
 ± 3.5 x 10

2
, <10

2
 ± 0, 1.3 x 10

2
 ± 1.2 x 10

2
 , 

5.3 x 10
1
 ± 5.1 x 10

1
 and <10

2
 cfu/ml or gm, 

respectively. Higher results in raw milk were 

reported by (Chye et al., 2004), while lower 

results were reported by (Vyletelova, 2005). 

Nearly similar results in heat treated milk were 

reported by (Gomes and Gallo, 1995), but higher 

results were reported by (Vyletelova and Hanus, 

2005). 

In yoghurt higher results were recorded by 

(Ali et al., 2004), while lower results were 

reported by (Libouga et al., 2005).  The mean 

value of S. aureus in worker's hands, mixing vat 

and plastic packages were 1.8 x 10
2
 ± 1.3 x 10

2
, 

<10
2
 ± 0 and <10

2
 ± 0 cfu/ml. According to the 

limits proposed by (Robinson, 1990); Egyptian 

Standards, (2001) for S. aureus count in raw 

milk (10
2
 S. aureus/ml), 32% of the examined 

milk samples were above these limits and this 

may be attributed to lower sanitation level and 

presence of boils and abrasions, that may present 

on teats of dairy animals or worker's hands. 

Also, the increase incidence of Staphylococcal 

mastitis among dairy animals and sinusitis 

among workers are important sources of raw 

milk contamination. 

According to the limits proposed by 

Egyptian Standards, (1990) that yoghurt must be 

free from S. aureus, it is obvious that 4% of the 

examined samples fail to comply with it. 

The presence of S. aureus in fresh yoghurt 

gives an indication about its contamination either 

Table (1): Statistical analytical results of 

acidity % in examined samples. 
Sample  Min. Max. Mean ±SEM 
Raw milk 0.12 0.18 0.15 0.004 

Fresh 
yoghurt 

0.60 0.83 0.71 0.01 

Old yoghurt 0.81 1.10 0.91 0.01 
 

Table (2): Results of Storch’s test in examined heat 

treated milk samples. 

No of samples No of positive 
samples 

% 

25 25 100 

 

 

Fig. (1): Statistical analytical results of acidity % of 
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from starter culture or from skin, mouth, nose of 

workers handling the dairy product. The greatest 

inhibitory effect of yoghurt starter culture of this 

product on undesirable organisms explains the 

low number of staphylococcus count in the 

examined fresh yoghurt samples. 

At high contamination levels of S. aureus the 

antibacterial effect of yoghurt is insufficient to 

avoid the risk of food poisoning (Pazakova et al., 

1997). Therefore, the potential for 

Staphylococcal food intoxication cannot be 

ascertained without testing the enterotoxigenicity 

of isolated strains and / or detecting of 

staphylococcal enterotoxin in food. 

The results reported in Table (3) proved that 

the mean counts of yeasts and molds were 7.9 x 

10
4
 ± 2.4 x 10

4
, 1.0 x 10

1
 ± 7.3, 4.1 x 10

4
 ± 2.1 x 

10
4
 , 8.0 x 10

4
 ± 2.7 x 10

4 
 and <10

2
/ml or gm., in 

the examined raw milk, heated milk, inoculated 

milk , fresh and old yoghurt samples, 

respectively. Lower results in raw and heat 

treated milk were recorded by (Abd El-Hameid, 

2002), but higher results were reported by 

(Farag, 2002).  

In yoghurt samples lower results were 

reported by (Ali et al., 2004), but higher results 

were recorded by (Ucar et al., 2001). The mean 

values of total yeast and mould in the examined 

worker's hands, mixing vat and plastic packages 

were 8.8 x 10
2
 ± 3.9 x 10

2
, 2.6 x 10

1
 ± 1.9 x 10

1
, 

and 1.0 x 10
2
 ± 7.5 x 10

1 
/ml, respectively. 

Higher results in worker's hands, mixing vat and 

plastic packages were recorded by (Farag, 2002). 

The achieved results allow concluding that 

most of the examined samples proved to be 

contaminated with yeasts and moulds, which 

indicate neglected hygienic measures during 

production, handling, storage and distribution. 

Contamination of heat treated milk with 

yeast and mould may be due to presence of their 

resistant spores which survive the temperature of 

heat treatment, also it may be contaminated from 

the mixing vat or the environmental condition of 

the plant. 

The presence of yeasts and moulds in fresh 

yoghurt samples may be attributed to 

contamination from worker's hands, plastic 

packages and starter culture, and is being 

indicative of poor sanitary practices in 

manufacturing, packaging and / or storage. 

It's evident from Table (4) that E. coli could 

be detected in 22 (88%) out of 25 raw milk 

samples, while it failed to be isolated from heat 

treated milk, but could be isolated from 64, 84 

and 68% of the examined inoculated milk, fresh 

and old yoghurt samples, respectively. 

Lower results in raw milk were recorded by 

(Kivaria et al., 2006), while lower results in 

yoghurt were reported by (Dardashti et al., 

2001). 

E. coli failed to be isolated from mixing vat, 

while could be detected in 10(40%) for worker’s 

hands and 1(4%) for plastic package samples. 

Since these dairy products are expected to be 

exposed to heat treatment and fluctuating 

preservation conditions, isolation of E. coli 

reflects inadequate manufacturing processing of 

these products, i.e. too short duration of heat 

treatment or too low temperature, improper 

storage conditions and violated personal hygiene. 

It is evident from the data given in Table (4)  

that S. aureus were present in 60, 0, 8 and 8% of 

the examined raw milk, heat treated milk, 

inoculated milk and fresh yoghurt samples, 

respectively. 

Nearly similar results in raw milk were 

recorded by Chye et al., (2004), but higher 

results were recorded by El- Sayed, (1997). On 

the other hand lower results were recorded by 

Kivaria et al., (2006). 

Nearly similar results in heat treated milk 

were reported by Gomes and Gallo, (1995), but 

higher results were reported by  Vyletelova  and  

(Hanus, 2005). In yoghurt higher results were 

recorded by (Zaria et al., 1997). S. aureus failed 

to be detected in mixing vat and plastic 

packages, but could be detected in 52% of the 

examined worker's hands samples. 

Lower results in worker's hands were 

recorded by (Farag, 2002) but higher results in 

mixing vat and plastic packages were recorded 

by (Farag, 2002).  

Data presented in Table (4) indicated that the 

incidence of Y. enterocolitica in raw milk, heat 

treated milk, inoculated milk and fresh yoghurt 

samples were 40, 0, 12 and 0%, respectively. 

Higher incidence in raw milk were recorded 

by (Ulusoy, 2006), comparatively lower results 

were reported by Kasalica and Miocinovic, 

(2004). Nearly similar results in yoghurt were 

reported by (Hassan, 1999), but higher results 

were recorded by (El-Prince and Sabreen, 1998). 

Y. enterocolitica failed to be detected in 

plastic packages samples, but it was present in 

proportion of 24 and 4 in the examined worker's 

hands and mixing vat samples, respectively. Y. 

enterocolitica failed to be detected in yoghurt 

samples; this may be attributed to some
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factors as storage temperature (Broklehurst 

and Lund, 1990). Also the competition of starter 

culture (Todorvic and Salatic, 1990), due to the 

inhibitory properties of some metabolites 

(diacetyl) produced by starter culture bacteria 

(Motlagh et al., 1991) as well as lactic acid 

concentrations (EL-Ziney et al., 1997).  

Conclusion 
The information derived from analysis of 

samples during the manufacturing of yoghurt 

allow to concluded that the major sources of 

yoghurt contamination were raw milk, 

improperly cleaned and sanitized worker’s hands 

as well as the added starter culture. Therefore the 

application of HACCP system  must be adopted 

in both milk production units, milk product 

processing plants and during transportation and 

displaying the final product. 
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JK دىNOPQدة اTU VWأآZW[\]Qء اN[_  

و�̀`V . دm~`̀t̀`[{rك ا}z_]̀`Nء ZW[\`̀J f`̀Wwxy اN`̀OPQدى وآ̀`V`̀t d`̀cdk]Q uQeى Q p]Wqr`̀s  أo اVQراN`̀kl V`̀cVg]Q f`̀mط اhig]`̀Q اb`̀cdUe  f`̀UdgQ ه̀`أ
    � ~wy fmراVQا oeه bwx]ا�  �gم     ٢٥N�Qا ��wQا �t آ� �t f[Wy Nًcارdq �tN�xQا ��wQا ، u[J ،دىءإN�Qا f�N� fg�t ،�t ل  أN`x�Qى اV`c  ��`wQا ،

Nً�N�t دىء إN�Qا pWQ     دىNOPQا f���J اتT�y �t f��� ،    f��m V�O دىNOPQم واTWQا ��l ~� �][xQدى اNOPQا�   أ، ا �cرN`J �`t مN`c جN`]l .   b`�xU V`و�
ن اwQ`��  أت اQ][`�d  ��N{̀ أو�`V  .  وdiWtوN}\`g� h`J �`Wq �`x�xwQ  ًN`WUTQTWO آt �t      ًN`W�NWxW\]f��NgxO Z اT`W�Qم وNًWyT�m      ًN�cd`m b`wklأاN[W�Qت  
dا¡Nت �̀`[و�̀`x�`̀J V]b اVQراf`̀m ا�. دى اxQ]̀`[�ه̀`h اT�Qاt̀`� اT`̀U ~`̀� d_ `̀J ~`̀]Qدة اN`̀OPQأp`̀WQ اN`̀�Qدىء ه̀`h إVى اN`̀x�Qل واN�N�`̀t ��`̀wQ أc̀`اN`̀�Qم ، 

 N}yN�Jا ¢UاTQت اNWsT]Qء أواN[_إNً�N�q دىNOPQاول اVJج وN]luw}]�xQا fcNxqو pJدTU ~wy . 


