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This investigation was run to compare the microbiological quality between raw and
pasteurized milk yoghurt. A total of 70 raw and pasteurized milk yoghurt samples
(35 samples of each) were collected from smali dairies and supermarkets in Assiut
City, Egypt. All samples were investigated to determine the Enterococci, yeasts and

molds, Staphylococcus aureus, coliforms, faecal coliforms and E. coli count. Also,
for detection of anaerobes. In raw milk yoghurt samples the incidences of
Enterococci, yeasts and molds, coliforms, faecal coliforms and E. coli were 40, 82.9,
62.9, 57.1 and 54.3%, respectively; while, for pasteurized milk yoghurt samples, the
incidences were 22.9, 77.1, 2.9, 2.9 and 2.9%, respectively. On the other hand,
Staphvlococcus aureus and anaerobes could not be detected in this study. The
microbiological results in this study were compared with the limits of Egyptian

Organization Standards.
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INTRODUCTION

Human consumption of fermented milk dates
from the beginning of civilization, once residues of
these products were found in pottery fragments from
Neolithic, Bronze and Iron Ages settlements in
Britain (McKinley, 2005). It is accepted that, the
initial consumption of fermented or cultured milk
products, such as yoghurt, butter and cheese, occurred
around the time as they were recognized as effective
means of prolonging the shelf-life of milk (Ross
et al., 2002).

Yoghurt is generally known as cultured milk, as it is
derived from the action of bacteria (Streptococcus
thermophilus and Lactobacillus delbrueckii spp.
Bulgaricus) on all or part of the lactose to produce
lactic acid, carbon dioxide, acetic acid, diacetyl,
acetaldehyde and several other components that give
the product its characteristic fresh taste (Tamine and
Robinson, 2004). The increase in the per capita
annual consumption of yoghurt in the majority of the
countries has been attributed to both the ever-
increasing availability of fruit or flavored yoghurt,
and to the diversity of presentations of the product
(Tamime and Robinson, 2007).

Likewise, yogurt has been known for its
nutraceutical, therapeutic, and probiotic effects such
as digestion enhancement, immune system boosting,
anti-carcinogenic activity and reduction of serum
cholesterol (Penna et af, 2007). The yoghurt
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production is quite simple, and the rising
consumption of this product has led to the
development of automated and sophisticated

equipment for the industrial processing. Despite the
practicability, the current processing equipments must
provide proper quality and safety (Salinas, 1986).

Poor micobiological quality of milk, contamination
during production, unsuitable storage, lack of
personal hygiene and premises will affect the
microbiological quality of yoghurt and its shelf life.
Since, milk and milk products are good vehicles for
both beneficial and harmful microorganisms, some of
which may have health and subsequent financial
consequences to the consumer, it is important to
independently monitor quality. Although many
studies have been done by numerous researchers
throughout the world to  determine the
microbiological status of pasteurized milk yoghurt,
but there is paucity of information and there are no
sufficient works in Egypt about raw milk yoghurt.
Therefore, this work aimed to compare the
microbiological status of raw and pasteurized milk
yoghurt.

MATERIALS and METHODS

A total of 70 random yoghurt samples comprising (35
raw milk yoghurt samples produced by small dairies
in Assiut city and 35 pasteurized milk yoghurt
samples produced by modern dairies) were collected



from small dairies and supermarkets in Assiut city.
The samples were collected in clean plastic bags as
marketed to the consumers and transported, as soon
as, possible to the laboratory were subjected the
following microbiological examination:-

Total coliform, faecal coliform and E. coli counts
(MPN) according to FAO (1992).

Enterococci count according to Deibel and Hartman
(1982).

Staphylococcus aureus count according to A.O.A.C.
(2000).
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Yeasts and molds counts according to Harrigan and
MeCance (1976).

Detection of anaerobes by Stormy fermentation test
according to Cruickshank et al. (1969).
Statistical analysis:

The resulting data were analyzed using SPSS (2007)
for Windows (SPSS, version 16, Inc., Chicago, IL).
Chi-square test and t-test analysis were performed,
differences were considered significant at values of
p <0.05.

RESULTS

Table 1: Statistical analytical results of microbiological examination of raw and pasteurized milk yoghurt

samples.

Results of raw milk yoghurt counts (cfu/g)

Results of pasteurized milk yoghurt counts (cfu/g)

Microbial Positive Positive
Examination Samples Samples
. P Min. Max. Average P Min. Max. Average
No/35 % No./35 %

Enterococci 14 40  1.00X10* 5.50X10° 9.26X10% 8 229 1.00X10° 5.70X10* 1.71X10%
Staph. 0 0 0 0 0 0 0 0 0 0
aureus

Anaerobes 0 0 0 0 0 0 0 0 0 0
Yeasts & 29 829 1.00X10*° 1.16X10° 1.60X10"" 27  77.1 2.00X10* 3.40X10° 6.37X10%"

Molds

* means no significance difference (F = 0.282 and P > 0.05).
** means high significance difference (F=25.440 and P <0

.01).

Table 2: Incidence of coliforms, faecal coliforms and E. col/i recovered from yoghurt samples using MPN/g

technique.
Positive samples recovered Positive samples recovered Positive samples
Types of yoghurt coliforms faecal coliforms recovered E. coli
samples
No./35 % No./35 % No./35 %
Raw milk yoghurt 22 62.9" 20 571 19 54.3
Pasteurized milk 1 29" ] 2.9 1 29
yoghurt

** means high significance difference () = 28.53 and P < 0.01).
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Table 3: Frequency dlstrlbutlon of positive yoghurt samples based on cohforms faecal coliforms and E. coli

counts using MPN/g technique.

Raw milk yoghurt samples (No./35).

Pasteurized milk yoghurt samples (No./35).

Faecal

Range Coliforms coliforms

E. coli Coliforms

Faecal

coliforms E. coli

No. % No. %  No.

% No. % No. % No. %

<3 13 371 15 429 16

45.7 34 97.1 34 97.1 34 97.1

3-<10 9 25.7 7 20 6

17.1 0 0 0 0 0 0

10 - < 102 2 5.7 4 114 4

11.4 1 2.9 1 29 1 29

10%-<10° 5 14.3 3 8.6 3 8.6 0 0 0 0 0 0
>10° 6 17.1 6 17.1 6 17.1 0 0 0 0 0 0
100 35 100 35 100 35 100

Total 35 100 35 100 35

< 3* means negative MPN tubes

Table 4: Summarized results of microbiological examination of raw and pasteurized milk yoghurt samples sold

in Assiut city compared with the Egyptian Standards (E.0.S.Q.C., 2005).

Raw milk yoghurt samples Pasteurized milk yoghurt samples
Organisms Standards Unacceptable Acceptable Unacceptable Acceptable

No./35 % No./35 % No./35 % No./35 %
Enterococci Free 14 ' 40 21 60 8 229 27 77.1
Staph. aureus Free 0 0 35 100 0 0 35 100
Coliforms Free 22 62.9 13 37.1 1 29 34 97.1
E. coli ' Free 19 54.3 16 45.7 1 29 34 97.1
Yeasts& - Notmore = 55 gyg 1w 8 229

Molds than 10/gm

DISCUSSION

The illustrated results in Table 1 revealed that, 4%
of the examined raw milk yoghurt samples were
contaminated with Enterococci with a count/g ranged
from 1.00 X 10% to 5.50 X 10* with an average count
of 9.26 X 10° /g. Lower result (28%) was detected by
Sayed (2012), while, higher results (75, 68 and 58%)

were reported by Ahmed and El-Bassiony (1978), El-
Bessery (2001) and El-Malt et al (2013),
respectively. The incidence of Enterococci in
pasteurized milk yoghurt sam 2ples was 22.9% with
count/g ranged from 1.00 X 10% to 5.70 X 10* and the
average count was 1.71 X 10*/g (Table 1). Lower
result (8%) was estimated by Sireli and Ozdemir
(1998).
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The using of statistical analysis between the results of
Enterococci count/g in raw and pasteurized milk
yoghurt by using SPSS program, the t-test showed
that, there was no significance difference between the
counts/g in both types of yoghurt (F = 0.282 and P >
0.05). Furthermore, the relatively higher average of
Enterococci count in pasteurized milk yoghurt than in
raw milk yoghurt may be due to the lower acidity of
pasteurized milk yoghurt which favored Enterococci
growth than raw milk yoghurt acidity which hamper
of some Enterococci growth.

The high incidence of Enterococci in this study may
be due to the fact that Enterococci are comparatively
heat resistant, salt tolerant, grow at wide range of
temperatures, low pH and more resistant to drying,
detergents and disinfectants (ICMSF, 1982).
Additionally, some of them may help in assessment
of the hygienic standard in dairy farms and factories
of fermented milks as they are sometimes causing
food poisoning (Sinigaglia et al.,, 1997 and Roushdy
et al., 1998). Likewise, they considered a useful
indicators of possible presence of enteric pathogens
(Rao et ai.,, 1986).

According to the limits proposed by the E.0.5.Q.C.
(2003), 40 and 22.9% of the examined raw and
pasteurized milk yoghurt samples, respectively, failed
to comply with the limits (Table 4) due to the
presence of Enterococci. This result indicated the
negligible  sanitary control measures during
production and handling of the products.

The results listed in Table 1 revealed that, yeasts and
molds were found in 82.9% of the examined raw milk
yoghurt samples with count/g ranged from 1.00 X 102
to 1.16 X 10° with an average count of 1.60 X 10%g.
Higher result 94% was estimated by E}-Malt et al
(2013). Concerning pasteurized milk yoghurt, 77.1%
of the samples were contaminated by yeasts and
molds with count/g ranged from 2.00 X 10° to 3.40 X
10° and an average count of 6.37 X 10%g (Table 1).
Lower incidences (50 and 40%) were obtained by El-
Diasty and El-Kaseh (2007) and El-Malt et al. (2013),
respectively. While, higher count (1.4 X 10%/g) was
mentioned by Isam et al. (2011). High significance
difference in yeasts and molds counts/g between raw
and pasteurized milk yoghurt in this study by using
t-test was found (F = 25.440 and P < 0.01). It worth to
mention that, the relatively higher average of yeasts
and molds count in raw milk yoghurt than in
pasteurized milk yoghurt may be due to the higher
acidity of raw milk yoghurt than in pasteurized milk

yoghurt which favoured the yeasts and molds growth -

and flourishing.

The presence of yeasts and molds in a relatively high
counts in examined yoghurt samples may indicate
inefficient pre-heating process during manufacturing,
using unsatisfactory sterilized plastic cups in packing
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or inefficient chilling on storage (Saudi et al., 1989).
Moreover, yoghurt by nature is a high acidic product,
therefore, it may be considered as a highly selective
environment favouring the growth of yeasts and
molds as spoilage microorganisms and utilize some of
the acid and produce a corresponding decrease in the
acidity, which may favour the growth of putrefactive
bacteria, as well as, their presence in yoghurt is being
indicative of poor sanitary practices (Oyeleke, 2009
and El-Malt er al, 2013). From Table 4, one can
easily concluded that, 82.9 and 77.1% of raw and
pasteurized milk yoghurt samples, respectively, failed
to comply with the limits of the Egyptian Standards
due to the presence of yeasts and molds which
indicated the poorer sanitary practices during yoghurt
production.

Concerning Staphylococcus aureus, the organism
could not be detected in this study in raw and
pasteurized milk yoghurt samples (Tables 1). Similar
results were obtained by Rodriguez et al. (1990); El-
Bessery (2001); Isam et al. (2011); Sasidharan ef al.
(2011) and Rahimi (2013) as the authors failed to
detect Staph. aureus in yoghurt samples. From Table
4, it is worth to mention that, 100% of the examined
raw and pasteurized milk yoghurt samples were
comply with the limits of Egyptian Standards for the
absence of Staph. auwreus in yoghurt samples. The
failure of Staph. aureus detection in this study may be
due to pH of yoghurt, lactic acid and inhibitory
substances produced by yoghurt culture which reduce
or inhibit Staph. aureus growth in yoghurt (Pazakova
et al, 1997). Moreover, such organisms were
inhibited after few days during storage of fermented
product (Estrada et al., 1999).

The results tabulated in Table 2 revealed that, 62.9%
of raw milk yoghurt samples recovered coliforms.
The highest frequency distribution of coliforms was
(25.7%) and 1aid in the range of 3 - < 10 cfu/g (Table
3). Lower result (22%) was estimated by Sayed
(2012). While, higher results (70, 70 and 82%) were
reported by Ahmed and El-Bassiony (1978), El-
Bessery (2001) and Al-Hawary (2005), respectively.
Concerning pasteurized milk yoghurt, 2.9% of
samples were positive for coliforms (Table 2) and
with frequency distribution of 2.9% and laid in the
range of 10 - < 10 cfu/g (Table 3). Higher results (10
and 40%) were estimated by El-Diasty and El-Kaseh
(2007) and Yasen er al (2011), respectively.
Furthermore, high significance difference between
the results of coliforms in raw milk yoghurt and
pasteurized milk yoghurt by using Chi-square was
found in this study (x*= 28.55 and P <0.01).

According to the limits proposed by Egyptian
Standards based on presence of coliforms, 62.9 and
2.9% of raw milk yoghurt and pasteurized milk
yoghurt samples, respectively, failed to comply with
the standards (Table 4). Furthermore, presence of
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coliforms in raw milk yoghurt revealed that, bad
hygienic measures during production, use of poor
quality raw milk and insufficient preheating process.
Whereas, presence of coliforms in pasteurized milk
samples indicated that, post pasteurization
contamination during yoghurt production. Moreover,
the rate of contamination in raw milk yoghurt
processing with coliforms was higher than in
pasteurized milk yoghurt processing because of the
differences in the practices between different
manufacturers (Dardashti et al., 2001). Coliforms are
routinely used as indicator to the quality of the milk
and milk products and 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.

Yoghurt should be free from faecal coliforms, but the
result in Table 2 showed that, 57.1% of raw milk
yoghurt samples had faecal coliforms with highest
frequency distribution of 20% and laid in the range of
3 - < 10 cfwg (Table 3). Lower result 2% was
reported by Sayed (2012), while, higher result was
reported by El-Malt ef al. (2013) as the authors
recorded that (35 samples out of 50 samples) were
contaminated by faecal coliforms. Concerning
pasteurized milk yoghurt, 2.9% of samples reveled
faccal coliforms (Table 2) and the highest frequency
distribution was 2.9% and laid in the range of
10 - < 10% cfiv/g (Table 3). Higher result was reported
by El-Malt er al. (2013) as the workers recorded that
17 samples out of 50 samples were contaminated by
faecal coliforms. Presence of faecal coliforms in the
examined samples considered a definite index of
faecal contamination (ICMSF, 1982) and reflect the
bad hygienic measures during the products
production.

Recorded results in Table 2 revealed that, 54.3% of
raw milk yoghurt samples recovered E. coli with
highest frequency distribution of 17.1% and laid
within the range of 3 - < 10 cfu/g and alse within the
range of > 10° cfi/g (Table 3). Lower results (19.04,
47.6, 22 and 40%) were recorded by Ahmed and
El-Bassiony (1978); Aboul-Khier er al (1985);
El-Bessery (2001) and Al-Hawary et al (2005),
respectively. However, higher result was revealed by
El-Malt ef al. (2013) where the authors recorded that
30 samples out of 50 samples had £. coli. Concerning
pasteurized milk yoghurt samples, E. coli was
recovered in percent of 2.9% (Table 2) and with
frequency distribution of 2.9% and laid in the range
of 10 - < 10? cfu/g (Table 3). Higher result (12%) was
recorded by El-Malt e7 al. (2013). It worth to reveal
that, 54.3 and 2.9% of raw and pasteurized milk
yoghurt samples, respectively, failed to statutory with
the Egyptian Standards limits due to presence of E.
coli (Table 4). The high counts of coliforms, faecal
coliforms and E. coli in the examined samples may be
due to heavy contamination of these products from
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different sources. Moreover, the prevailing climatic
condition in Upper Egypt in summer months, as weil
as, lack other facilities which encourage the growth
and multiplication of  existing organisms.
Furthermore, E. coli frequently contaminate food and
it is a good indicator of faecal pollution and its
presence in milk products indicates presence of other
Enteropathogenic microorganisms which constitute a
public health hazard.

Anaerobes could not be detected in this study either
in raw milk yoghurt or pasteurized milk yoghurt
samples (Table 1). This result coincided with El-
Bessery (2001); Ali er al. (2004); Abdel-Aal (2008)
and Sayed (2012). The failure in anaerobes detection
in this study could be attributed to low pH and
presence of lactic acids which may hamper anaerobes
growth or due to other factors which need further
investigations.

CONCLUSION

This study declared that, there are higher incidences
of Enterococci, yeasts and molds, coliforms, faecal
coliforms and E. coli in raw milk yoghurt than
pasteurized milk yoghurt and there are high
significance differences in yeasts & molds counts
between raw and pasteurized milk yoghurt and higher
significance differences in coliforms presence
between the two types of yoghurt. This study showed
the availability of E. coli in the yoghurt which can be
of health concern to consumers. The high level of
coliforms, Enterococci, yeast and molds indicated
neglected sanitary measures applied during
production, handling, storage and distribution of
yoghurt. Therefore, application of good hygienic
measures during production, storage and distribution
of such products are essential to improve yoghurt
quality, consequently prevent the risk of human
hazard. Likewise, rapid development of lactic acid by
good starter culture and use of clean milk are
essential for making the product unfavorable for
growth and survival of these organisms.
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