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SUMMARY

Seventy random samples of dairy desserts were colected from different
dairy shops and some restaurants in Assiut City. The samplcs included
mchallabeia (15 samples), rice with milk (25 samples) and ice cream (30
samples). The obtained results showed that the average counts of
Aerobic plate count were 2.1%10%, 3.1 X 107 and 2.4% 10% g or ml of the
examined samples, respectively. It was found that most of mehallebeia
samples (53.3%) and rice with milk samples (48%0) contained numbers
ranged  from 107 - 10*/g, while the majority of icc cream samples
(73.3%) lies within the range of 10" - 10°/ml. Coliforms existed in 40, 36
and 100% of the examined desserts respectively. Most of the examined
samples of mehallabeia (20%) had counts <10/g. Also, most of rice with
milk samples (16%) had the same counts of coliforms/g. The majority of
ice cream samples  (46.7%) had counts ranged from 10° -10°
coliforms/mi. liecal coliforms existed in 26.7. 28 and 66.7% of the
examined samples, respectively, in numbers of less than 10/g for all
positive samples of mehallabeia and 10-10? for most of positive samples
(16%) of rice with milk. The majority of ice cream samples (33.3 %) had
counts < 10 fecal coliforms/ml. Concerning £. coli, the organism was
detected in 20, 24 and 40% of the examined samples, respectively in
numbers below 10 organisms/g for all positive samples of mehaflabeia
and 10-10%g in 16% of rice with milk, while most ol ice cream samples
(16.7%) had counts of less than 10 E coli /ml. The entrococci
contaminated 53.3. 48 and 86.6 % of the examined dairy desserts
samples, respectively in average counts of <100 /g of mehallabeia and
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rice. with milk. and 8.1% 10%m] as an average count for ice cream. Most
ol ice cream samples (60%) had numbers of enterococei within the range
of 10°-10* organisms/ml. Total yeast and molds were detected in 80, 96
and 100 of the examined samples, respectively. The average counts werc
respectively 2.6%10% 5.3 x10% and 1.2% 10%g or ml. All of the positive
samples of mehallabeia (80%) and rice with milk (64%) had counts
ranged from 10%-10°, while most of ice cream samples (56.7%)
contained the organisms in numbers between 10%-10% mi. The public
health hazards and preventive measures were discussed.

Key words: Microbiology, dairy, desserts.
INTRODUCTION

Dairy desserts are popular dairy foods usually prepared and
served after meals at homes or restaurants or may be served alonc. These
desserts are prepared from ingredients that milk is the base constituent,
Of these desserts mehallabeia. rice with milk, custard and ice cream are
almostly the popular dairy desserts in Egypt and are usually consumed
cooled or frozen (ice cream) by a wide range of peoplc of all ages. The
products mehallabeia and rice with milk are prepared by adding corn
starch (in a litdle of cooled milk or water) or rice to the sweetcned milk
(by sugar) during boiling with continous mixing till complete cooking
and taking the desired consistency. Falvoring material, (mainly vanilla)
and nuts are added to the product after preparation. These products are
distributed in containers and scrved cooled, so they are kept in
refrigerator till use.

No provability is needed to state that dairy desserts are platable,
nutritive, healthful and relatively inexpensive dairy food. Concerning the
desserts mehallabeia and  rice with milk, the data dealt with their
microbial quality arc sketchy or totally absent. However. ice cream as a
worldwide popular product has reccived extensive research works that
explored its microbial quality, so far (Abo-Zeid, 1990; Spolaor et al.,
1990; Ahmed and Sallam, 1991; El-Bagoury, 1992; Mahmoud, 1993 and
Abdel-Haleem, 1995).

Because icc cream is consumed sometimes without any
preparation that might reduce its microbial load (small scale producers
and street vendors types), it is necessary 10 maintain a high level of
microbial quality. For this purpose. many countries have adopted
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mandatory manufacturing practices and standards to ensure an adequate
and wholesome supply of such product. However, numerous epidemics
and food poisoning outhreaks have been traced to consumption of
contaminated ice cream (Anuszs, 1980; Bryan, 1981; Galbraith et al.,
1982 and Kramer and Gilbert, 1989).

This work was performed to securc the quality of some popular
dairy desserts which are served after meals at some restaurants or sold
by dairy shops.

MATERIAL and METHODS

Colleetion of samples:

Seventy (70) random  samples ol dairy desserts comprising,
mehallabeia (15 samples) rice with milk (25 samples) and ice cream (30
samples), were coflected from different restaurants and dairy shops in
Assiut City. Each sample was obtained in its container as it is served or
sold to the public. The samples were dispatched directly to the laboratory
wilh a minimum of delay, where they were prepared and examined.
Preparation of samples:

Mehallabeia and rice with milk samples were mixed thoroughly,
and then 10 gram were weighed in sterile stainless steel cups. lee cream
samples were left to melt in a thermostatically controlled water bath at
44°C for not more than 15 min (A.P.H.A, 1978).

Preparation of serial dilution:

10 grams of prepared mehallabeia or rice with milk were mixed
with 90 ml ol sterile one tenth percent peptone water and thoroughly
mixed to give a dilution 1/10. Also 10 ml of well mixed and melted icc
cream samples were transferred into flask containing 90 ml of sterile one
tenth percent peptone waler to obtain a dilution 1/10. Decimal dilutions
were prepared using a sterile buffering pepton water as recommended by
APILA (1978).

Microbiological examination:

Each sample was examined for:

1- Aerobic plate count as described by A.P.H.A. (1978).

2- Presumplive test for coliforms group (MPN fg or ml) and the
confirmed test for coliforms group as recommended by A.O.A.C.
(1975).

3- Confirmed test for fecal coliforms (M.P.N/ g or ml) as described by
AO.A.C(1975).

4- Test for 5. coli as recommended by A.O.A.C. (1975)
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3- Enterococei count as described by Deibel and Hartman (1976).
6- Total yeast and mold count as described by Harrigan and Margaret
(1976).
RESULTS

All the results obtained are recorded in Tables from -9

DISCUSSION

Looking into the results of acrobic plate count presented in
Tables 1 and 2, reveales that the total numbers of bacteria in the

examined samples of méhallabeia varicd from 10%-2.8 x10° with an
average of 2.1x 10%g. Most of the examined samples (53.3%) had
counts between 102-103/g, while 40% of the samplcs had numbers varied
from 10%-10%g. The examined samples of rice with milk were
contaminated by bacteria in numbers ranged from 10” as a minimum and
1.9%10% as a maximum with an average count of 3.1x 10°/g. The hi ghest
frequency distribution (48%) lies within the range of 10°-10°, while 40%
of samples were contaminated by bacteria varied from 10%10%g,
Examination of ice cream samples for total counts (Tables 1 & 2)
veriflys that 4.3x% 10° and 8 x 10* were the minimum and maximum

counts of bacteria / ml, respectively with 2.4 x10%ml asan average

count. Most of the examined ice cream samples (73.3%) had counts
within the range of 10*-10% ml. Higher counts were obtained by Yang et
al. (1991) who found that 11% of ice cream samples had counts
exceeded 10%ml while Abdel-Haleem (1995) recorded the same
numbers of bacteria (10*-10%ml) for the highest frequency distribution,
however he counted higher numbers of bacteria in the rest of the ice
cream samples.

Regarding  the results of aerobic plate count (Table | & 2)and in
the absence of Egyptian standard for lotal bacterial count in ice cream, it
obovious that 26.7% of ice cream samples comply with the standard of
International Dairy Federation (1969) and meet the requirment of Dutch
Food TLaw (Tamminga ¢t al.. 1980). Also, they achieve the permissible
limits allowed in forcign countries that total counts should not exceed
10%ml (Bakki, 1976 and Luck and Latcgan, 1976).
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However, most of the examined ice cream samples were on
border line and had counts between 10"-10%ml. From the previously
discussed data (Table 1 & 2), it is precisely evident that all of the
cxamined samples of ice cream could be judged satisfactory as the
maximum counts of our samples did not exceed 2.4x 10* /ml.

Consequently all of the examined samples of mehallabeia and rice with
milk could be judged of good quality except onc sample (had counts =
10°/g).

The summarized results in Tables 3&4 pinpoint that 40% of the
examined mehallabeia samples were contaminated by coliforms. The
majority of the examined samples (20%) had counts <10 coliforms/g,
while 13.3% of the samples were contaminated by the organisms in
numbers ranged [rom 10°-1 04/g. Also, the results showed that 36% of the
examined rice with milk samples were contaminated by coliforms. Most
of the samples examined (16%) had counts below 10/g. All of ice cream
samples examined, proved to contain coliforms. The highest [requency
distribution (46.7%) lies within the range of 10*-10%ml.

Concerning fecal coliforms (Table 4), low pereentages of
mehallabeia  and rice with milk samples (26.7 and 28%) werc
contaminated by such organism in numbers less than 10/g of mehallabeia
and less than 10%g of rice with milk. Tee cream samples proved to have
fecal coliforms in a percentage of 66.7% of the samples. Most of the
examined samples (33.3%) had fecal coliforms counts below 10/g.
Nearly similar incidence of coliforms and higher existence of fecal
coliforms were recorded in ice cream examined by Abdel-Ilaleem
(1995). Higher incidence and counts ol coliforms and fecal coliforms
were obtained by Abo-Zeid (1990) and El-Essawy and Riad (1990).
while no fecal coliforms could be detected in ice cream examined by
Balacescu (1974).

Comparing the obtained results (Tables 3&4) with the
international standards for coliforms in ice cream, it is evident that
46.7% of the examined ice cream samples did not comply with the
standard of International Dairy Iederation (1969) and did not meet with
the requirment of WHO standard (1981) that coliforms must not exceed
10%ml. However, the rest of ice cream samples examined comply with
these standards. Consequently, all of the examined samples of
mehallabeia and rice with milk comply with all standards recommended
for ice cream and could be judged satisfactory.
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Ecoli could be isolated from 20 and 24% of the examined
mehallabeia and rice with milk samples (Table 5). These samples had
F.coli in numbers of less than 10%/g for rice with milk, while all of the
examined mehallabeia samples had counts of less than 10/g. Also, £ coii
could be deteeted in 40% of ice cream samples, the highest frequency
distribution (16.7%) had counts of less 10/ml. Lower incidence and
higher counts of E.coli were recorded by Abdel-Haleem ( 1995), however
nearly similar numbers (<10/g) of E.coli were counted in most of the
positive samples. Lower findings were conducted by El-Essawy and
Riad (1990), Abo-Ziad (1991); El-Bagoury (1992) and El-Leboudy et al.
(1992).

It is worthwhile to statc that coliform organisms including fecal
coliforms and E.coli contaminating icc cream samples could be
attributed to poor quality ingredients, ineffective sanitizing practices,
prolonged storage of the mix and careless during handling and
distribution. Furthermore, contamination of icc cream by coliforms
beyond certain level should be considered a public health hazard as they
may causc dreadful diarrhca disease (Robert et al. 1977). Also,
occurrence of fecal coliforms in such products is a real indication of°
feeal pollution and possible existence of other enteric pathogens, hesides
the public fcalth hazards of E.coli which have been emphasized by
several investigators (Marier et al., 1973 and Mossel, 1975).

Results of enterococei (Tables 6 & 7) prove that 53.3% of the
examined mehallabeia samples were contaminated by these organisms in
numbers less than 100/g. Also, enlerococci were detected in 48% of the
examined samples of rice with milk in counts below 100/g. However. ice
cream samples proved to be highly contaminated by such bacteria

{(86.6%) in numbers varied from 10 to 6.4x 10" with an average count of

§.1% 10%ml. Most of ice cream samples (60%) contained the organisms

in numbers ranged from 10°-10%/ml. Lower incidence and high counts of
enterococci were found in ice cream examined by Abdel-Haleem (1995).
however similar counts (10°-10%ml) were obtained in the highest
frequency distribution. Lower incidence and counts were recorded by Ll
Bagoury (1992). No acceptable level of these bacteria can be stated,
beeause enterococei could vary with the product, handling condition, the
time of storage and other factors. The presence of these bacteria in the
products mehallabeia and rice with milk (<100/g) could be attributed to
post  preparation  contamination during distribution or [rom careless
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handling of product. Also, the heat resistance character of the organism
may give another reason. The public health hazard of enterococel can not
be denied as they have been implicated in several food poisoning
outbreaks when exist in tremendous numbers in the product (ICMSF,
1978).

The data of Tables § and 9 reveal that 80, 96 and 100 % of the
cxamined dairy desserts respectively were contaminated by yeast and
mold in counts averaged 2.6x10%, 5.3x10% and l.ZXIO"."g or ml. All of

positive mehallabeia samples examined had counts between 10°-10°
organism/g, while 64% of the rice with milk samples had numbers
& 3 . . . 5
yanged from 10°-10°/g. Majority of ice cream samples subjected for total
yeast and mold count (56.7%) had numbers within the range of 10
10%ml. Lower incidences and counts of total yeast and mold were
detected in ice cream examined by Abdel-llaleem (1995) and Ahmed
(1980). The high incidence and numbers of total yeast and mold in ice
cream could be attributed to contamination of ingredients and absence of
pastcurization during preparation of such product. However, their
existence in the other two products is mainly duc to contamination after
preparation, during distribution in containers or during holding till
Serving.

It is oboviously evident from the aforementioned data that the
two dairy desserts, mehallabeia and rice with milk were satisfactory from
the quality point of view. However, special care should be taken to avoid
contamination of the product after preparation. Small scale producers of
ice cream should equipped by the facilities of pasteurization and morc
efforts should be done to limit or prevent the possibility of post
manufacluring contamination.
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‘Table I. Statistical analytical results of acrobic plate count in the
examined dairy desserts samplcs.

Samples No. of samples | Positive samples Count'g or ml
Examined Fxamined No. Yo Min Max Average
Mehallabeia 15 15 100 1x10* | 2.8%10° | 2.1x10"
Rice with milk 25 25 100 1x10° | 1.9x10* | 3.1x10°
Ice cream 30 30 100 43x10° | 8x10* 24x10*
Total 70 70 [ 100 | 1x107 | 8<10* | 1.6x10°

Table 2. Incidence and frequency distribution of dairy desserts
samples based on their acrobic plate count.

[ Countsig Mehallabeia Rice with milk lee cream
Orml No./15 % | No.25 % No./30 %
10-10° E 0.0 - 0.0 0.0
10°-10° 8 53.30 12 48 2 6.7
1010 6 40 10 40 6 20
10°-10° > 0.0 3 2 22 73.3
=10 1 6.7 - 0.0 - 0.0
Total 15 100 25 100 30 100

Table 3. Incidence and frequency distribution of dairy desserts
samples based on their coliforms count.

( Counts/g Mehallabeia Rice with milk Ice cream
Orml No.f15 % No.i25 % No./30 Y
3-10 3 20 4 16 2 6.6
10-10° 1 6.7 2 8 8 26.7

107 10" - 0.0 1 4 (4] 20
10°-10° 2 133 2 8 14 46.7
=107 - 0.0 - 0.0 - 0.0
Total 6 40.0 9 36 30 100
Table 4. Incidence and frequency distribution of dairy desserts
samples based on their fecal coliforms count.
Countsg Mehallabeia Rice with milk Ice cream
Orml No./15 % | No25s [ % No.:30 %
3-10 4 26.7 3 12 1o 333
10-10° - 0.0 a 16 6 20
107 -10° E 0.0 - 0.0 1 33
10°-10° - 0.0 - 0.0 10
=107 - 0.0 - 0.0 - 0.0
Total 4 26.7 J | 28 20 66.7 |
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Table 5. Incidence and frequency distribution of dairy desserts
samples based on their E.coli count.

Counts’g Mehallabeia Rice with milk Ice cream
Orml No./15 % No./25 % No./30 %
3-10 3 20 2 8 5 16.7
10-10° - 0.0 4 16 3 10

10°-10° - 0.0 - 0.0 1 33

10°-10° : 0.0 - 0.0 3 10
=10 - 0.0 - 0.0 - 0.0
Total 3 20 6 24 12 40

Table 6. Statistical analytical results of Enterococci in the examined
dairy desserts samples.

Samples No. of samples | Positive samples Count/g or ml
Examined examined No. Yo Min Max Average
Mehallabeia 15 8 53:3 *<100 =100 =100
Rice with milk 25 12 48 *<100 =100 =100
Tce cream 30 26 86.6 10 6.4x10" | 8.1x10°
Total 70 46 65.7 10 | 6.4x10% [ 5.3x10°

o No colonies could be detected on the plate, however the samples proved to be
positive after enrichment process.

Table 7. Incidence and requency distribution of dairy desserts samples
based on their Enferococci count.

Counts/g Mehallabeia Rice with milk Iee eream
or mi No./15 %o No./25 % No./30 %
=100 8 53.3 12 48 3 10
105107 5 0.0 g 0.0 1 13.3
i0°-10° - 0.0 - 0.0 18 60
>10° - 0.0 - 0.0 ] 3.3
Total 8 533 12 48 26 86.6
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Table 8. Statistical analytical results of total veast & molds count of the

o examined dairy desserts
Samples No. of samples | Positive samples Count/g or m|
Examined Examined No. | Y% Min Max Average
Mehallabeia 15 12 80 0P | 9x107 | 2.6%10°
| Rice with milk 25 24 96 0| wa0® | szt |
=
fee cream 30 30 100 *10° | 3.9x10% 1.2x10°%
Total 70 66 | 94.28 10 [30x10° saxi0’ |

Table 9. Incidence and frequency distribution of dairy desserts samples
bascd on their total yeast and molds count.

Countsfg Mcehallabeia Rice with milk Ice cream
orml No./15 % No./25 | % | No./30 %
=100 - 0.0 6 24 - 0.0

10%-1¢° 12 80 16 64 3 10
L 10°-107 . 0.0 2 8 10 333
L1010 - 0.0 - 0.0 17 56.7

#10° - 0.0 - 0.0 - 0.0
| Total 12 80 24 96 30 100
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