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Abstract

The evaluation of quality and keeping quality of zabady
produced at Assiut city by small artisans was the aim of the
research.

Zabady samples were collected from six small dairies in Assiut
city and stored at 5£2°C in their containers representing the first
group of samples.

As soon as samples of the first group arrived to the laboratory,
one cup from each sample was used as a starter for manufacturing
experimental zabady (the second group of samples) in
reconstituted skim milk (NIDO, 11%W/V) in distilled water.

All samples were analysed daily for: total bacterial count, count
of lactic acid bacteria, coliform and yeast & mold. As well, all
samples were chemically examined for: pH, acidity, total solids, fat,
total nitrogen, total protein and soluble nitrogen content. Regarding
samples of the group I the surface layer of one cup was
asceptically removed, then the surface portion and the bottom
portion were microbiologically analysed separately. On the other
hand samples of the group II were analysed as one portion.

The obtained results showed that at the beginning of
incubation period their was minor difference between the 2
portions of the group I and group II of samples concerning the
total bacterial count. However at the end of the incubation period
some times the surface layer contained higher bacterial counts as
compared with the bottom layer or with group II samples.

On the other hand, the total lactic acid bacteria (L.A.B) counts
showed that the difference between different samples was not
great.

Regarding yeast and mould, the minimum count reached in
group I after 5 days and group II after 7 days and the maximum
count reached in group I after 5 days.

Only 2 samples both from the I and II group were positive for
coliforms overall the storage period.

Concerning chemical determinations, the pH of all samples of
the group I were lower compared to samples of the group II, on
the other hand the acidity was higher.
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Only one sample from group I contained highest T.S. when
compared to all other samples, in the mean time, all samples of
group II always contained higher T.S.

Concerning fat content, there were great differences, between
fresh samples of group I with minimum value of 2.5% and a
maximum value of 4.7%. Also, percentage of total protein showed
the same trend with a minimum value of 2.676% and 3.662% as a
maximum.

The obtained results showed great differences concerning the
S.N content between samples of group I either at the beginning
and at the end of storage period.

The organoleptic properties examination indicated that their
was big difference between the different samples of the first group,
which may be due to the difference in the raw milk used by each
dairies, on the other side approximately their was no big difference
between the samples of the second group, as no big difference
between the raw material used for manufacturing , also the
samples of the second group always had higher score in
comparison with the samples of the first group, normally this can
be explained by the quality of the raw material used and the
manufacturing process.

INTRODUCTION

Yoghurt is one of the most popular fermented dairy products widely
consumed all over the world. It is obtained by lactic acid fermentation of milk by the
action of a starter culture containing Streptococcus thermophilus and Lactobacillus
delbrueckii ssp. bulgaricus. The role of these two genera in yoghurt manufacture can
be summarized as milk acidification and synthesis of aromatic compounds (Serra, et.
al, 2009 and Sahan, et. al, 2008).

Yoghurt is more nutritious than many other fermented milk products because
it contains a high level of milk solids in addition to nutriments developed during the
fermentation process. Different forms of yoghurt are now available in the market like
stirred, set, frozen and liquid yoghurt.

To preserve its inherent quality during storage and, in particular, its
physicochemical and sensory characteristics, packaging is essential (Saint-Eve, et. al,
2008).

Yoghurt can be stored for up to two weeks. During this period, the product
undergoes changes of physico-chemical and rheological properties that may affect its
organoleptic quality.

Zabady is very popular dairy product in Egypt. It is highly nutritious food as it
prevents the intestinal putrefaction resulting from the anaerobic decomposition
(Robinson, 1991).

It is considered to be more digestible than raw milk due to the limited

proteolysis by starter culture and formation of free amino acids (Groux, 1973).
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Yoghurt has a low pH and contains good quality protein, so it considered an
excellent medium for growth of many species of fungi (Marth and Steale, 2001).

Preparing Zabady which is free from defects in body, consistency and flavor
continues to be a problem in at small produceres.

So the present work was undertaken to follow the changes in the
microbiological and chemical qualities of Zabady produced by small artisans in

comparison with that produced at the laboratory.
MATERIALS AND METHODS

A-Collection of samples:

A total of 24 samples were collected from 6 small dairies in Assiut city 4 times
from each dairy, 15 cups each time representing the first group (group I) of samples
(A, B, C, D, EandF).

As soon as it was arrived in the laboratory it was used for manufacturing the
second group (group II- samples a, b, ¢, d, e and f) of sample in reconstituted skim
milk (NIDO, 11% W/V).

B-Preparation of samples:-

Samples were prepared following the procedures described by the American
Public Health Association (A.P.H.A, 1992). Milk was inoculated by 1 % of starters after
shaking the milk gently; it was powered in 120 cc covered plastic cups. Incubation
had been carried out at 37°C for 2 hr. Then cups were transferred to refrigerator at
5+ 20C up to the end of storage period.

C-Examination of samples:-

Each sample was subjected to the following examinations:-
1) Determination of titratable acidity percentage as described by A.O0.A.C (1975).
2) Coliform count (most probable number MPN):- determination of coliform was

carried out according to the international standard (IDF 1971).

3) Yeast and mould counts:- was carried out according to the international
standard (IDF1971).
4) Total protein was determined according to the international standard (IDF

1962).

5) Total solids were determined according to the international standard

(IDF1987).

6) Lactic acid bacteria was determined according to the international standard

(IDF1988).
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7) Panelitest had been carried out according to EL-Hofi et.al., (1991) as in the

following system:-

Points
Flavor 50
Body and texture 40
General appearances 10

100

The test had been carried out by 10 person from the stuff member of the dairy

science department faculty of Agriculture, Assiut University
RESULTS AND DISCUSSION

The results recorded in Table (1) show that the total solids percentage of the
examined group I yoghurt samples obtained from small dairies ranged from 9.77 to
12.68% in the first day of validity, it reached 9.94 and 12.91% at the fourth day of
validity.

The changes in the T.S content can be explained by the increasing the
percentage of acidity as presented in Table (1) which showed that the acidity
percentage of the group I samples ranged from 0.79-1.50 % the first day of validity,
and it reached 1.13-1.59 % after 4 days of incubation respectively. The corresponding
values for the second group of samples were 0.80-1.50% and 0.93-1.59% at the first
and fourth day of incubation , the increases in the acidity causes shrinkage of the
curd and separation of small amount of whey on the surface of the yoghurt leading to
the increase in the T.S content, similar results were recorded by Abdel-Hakeim (1986)
and EL-Bessery (2001).

From the data presented in Table (1) the fat percentage in the group I
samples varied from 2.5 to 4.7%, which indicates that small dairies used different
kinds of milk, i.e. cows milk, cows milk mixed with buffalo milk.

The same trends can be seen in Table (1) regarding total protein content in
different samples where the percentage of T.P in group I samples varied in the first
day of validity from 2.676 to 3.662% with an average 3.169%.

The corresponding values for the second group of samples ranged from
2.501 to 3.394% with an average of 2.947%.
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Table 1. Changes in T.S, Fat, T.P, S.N, Acidity and pH in Fermented Milk (Zabady) Through the Shelf -Life Time in Refrigerator.
deter TS % Fat % T.P % S.N % Acidity % pH
Storage period /davs
samples

1 2 3 4 5 11|2|3/4]5] 1 |2 4| 5 1 [2/3|4| 5 112 (3|4 |5|1|2]3]|]4]5
A 10. [ 10. [ 10.110. [ 11. | 2 |-|-|-{2 | 2.6 |~ -135]01|-{-{-]02]1 |11 (1. |31./1. ]3.]13. 13 ]3. 13
a 11, | 11.(10. [ 11, | 11. | 3 |-|-|-]13 |33 |- -/35/]00|-f-]-101/0.,08[0./0.10.]14 14 (4. 14 |4
B 11, 1 12.110. |12, | 12. | 3 |-|-|-14|3.5]|- -133]01|-f-|-101/1. 121 |1. ]1.]3 ]3.]3.1]3.1]3.
b 11, | 11, (11, [ 11, {11, | 3 |-|-|-|3 |25 |- -133{01]-|-]-101]0.1091. 1. ]1.]14. [14.14. |4 |3
C 9.7197110.199(95|3 |-|-[-]13126]- -129|00|-{-{-]00] 1. |15 |31.[1. ]3.]3. 13 ]3.]3.
c 11. [ 11./10.]10. | 10. [ 3 |-|-]|-{3]29 |- -/30/00|-{-{-]00] 1. |13 |1 |31.[1. ]3.]3. 13 ]3. 13
D 12. |12, (12,112, {12, |3 |-|-|-{4 ]33 |- -134100|-{-{-]00]1. ]12 (1. |1.[1. ]3.]13.]3.]3.]3.
d 11, | 11, (14, [ 11, |12, | 3 |-|-|-]13 |3.2 |- -133]01|-f-|-101/1. /151 1. ]1.]3. ]3.]3.1]3.1]3.
E 11, 1 11. (9.7 | 11. 197 |4 |-|-|-14 |35 |- -136/00|-f-]|-101/1. /101 1. ]1.]3. ]3.]3.1]3.1]3.
e 11, | 11. (12, [ 11, [ 12. | 3 |-|-|-|3 |3.2 |- -132|00{-|-|-101/141. /111, |1. ]1.]4 [3.]3.]3.]3.
F 12. |12, (14, 1 12. | 13. |4 |-|-|-]|5 3.6 |- -/39]00|-{-{-]00]0.]10 1. }1.1. ]3.]3. 13 ]3.1]3.
f 114. [ 11./10.110. {11. [ 3 [-|-{-{4]13.1 |- -135]100{-{-{-]100]0.1]09]10.10.[0.]3.13.13.13.13.

-A, B, C, D, E and F representing samples manufactured by small dairies in Assiut cit

-a,b,c,d, e andf representing samples manufactured in reconstituted skim milk (11%wy/v) in distilled water
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The data presented in Tables (2) and (3) show that higher total bacterial

count and LAB count were detected in the surface portion in group I samples as

compared with the bottom portion, ranges being 12.5x10° - 78.5x10° cell/g for the

surface portion, and 2.5x10% - 34.5x10° cell/g for the bottom portion at the first day

of validity. The corresponding range for the second group samples was 17x10° -

85x10° cell/g respectively.

Table 2. Changes in total bacterial count in Fermented Milk (Zabady) through the shelf

life time in refrigerator.

Storage period/days

Samples 1 5 3 4 5 2

A S 64.5x10? 49.0x10° 35.0x10° 85.0x10° 32.0x10° -

B 85.0x10* 65.0x10* 45.0x10* 90.0x10* 55.0x10* -
a 59.5x10* 59.5x10° 68.5x10° 87.5x10° - 60.5x10°

B S 78.5x10° 76.0x10° 46.0x10° 56.0x10° 13.8x10’ -

B 34.5x10° 13.0x10° 19.5x10° 49.0x10° 89.5x10° -
b 22.0x10° 59.0x10° 86.0x10° 16.8x10° - 17.0x10°

S 45.0x10? 53.0x10? 9.5x10? 24.5x10? 99.5x10? -

‘ B 2.5x10? 4.0x10? 14.0x10? 8.0x10? 18.5x10? -
c 26.5x10° 93.5x10? 28.0x10° 62.5x10? - 60.6x10?

S 26.0x10? 14.3x10? 25.5x10? 1.0x10? 54.5x10? -

> B 29.5x10? 1.0x10? 53.0x10? 1.5x10? 21.5x10? -
d 17.0x10? 21.0x10* 10.0x10? 3.0x10° - 16.0x10*

S 26.5x10° 15.6x10° 52.2x10° 47.5x10° 35.5x10° -

- B 43.5x10? 17.4x10? 12.8x10? 39.0x10? 77.0x10? -
e 85.0x10° 90.0x10* 11.0x10° 57.0x10° - 63.5x10°

S 12.5x10? 50.0x10° 46.5x10* 30.0x10° 40.5x10° -

" B 31.5x10? 15.0x10° 34.0x10* 50.0x10* 61.0x10* -
f 20.5x10° 24.0x10° 83.5x10° 69.5x10° - 77.0x10°

A, B,C D, EandF

a,b,cdeandf

representing samples manufactured by small dairies in Assiut city

representing samples manufactured in reconstituted skim milk

(NIDO 11 %W)/V).

representing surface portion of the cups.

representing bottom portion of the cups
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Table 3. Changes in Count of LA.B. in Fermented Milk (Zabady)
Through the shelf life time in refrigerator.
Storage period/days
Samples
1 2 3 4 5 7
S 77.5x10° 65.0x10° 52.5x10° 91.0x10° 48.0x10° -
g B 74.5x10* 68.0x10* 61.5x10* | 18.25x10° 10.4x10° -
a 68.5x10* 73.5x10* 71.5x10° 69.0x10° - 78.0x10°
S 121.0x10° 58.0x10° 57.5x10° 51.0x10° 10.75x107 -
° B 80.5x10* 15.65x10° | 26.0x10° | 19.85x10° | 11.65x10° -
b 24.5x10° 47.0x10° 84.5x10° | 13.35x10° - 25.5x10°
S 14.0x10? 38.5x10? 10.0x10° 50.0x10° 95.0x10° -
c B 25.0x10? 40.0x10° 8.5x10" 2.0x10* 42.5x10° -
C 27.5x10? 116.0x10% | 48.0x10? 44,0x10? - 33.5x10?
S 25.0x10° 98.5x10° 20.0x10° 38.5x10° 71.0x10* -
° B 97.5x10° 45.0x10° 114x10° | 32.5x10° 38.5x10* -
d 11.5x10° 82.5x10* 62.0x10° 13.4x10° - 42.5x10°
S 25.0x10° 85.0x10* 18.0x10* 65.0x10* 85.0x10° -
i B 64.0x10? 73.0x10° | 37.0x10° | 30.0x10° 18.0x10° -
e 24.5x10° 72.0x10° | 22.5x10° | 42.5x10? - 35.5x10°
S 7.0x10? 33.5x10° 55.5x10* 28.0x10° 35.0x10° -
" B 32.0x10? 17.0x10° 37.5x10* 37.5x10* 98.0x10* -
f 17.75x10° 37.5x10° | 86.0x10° | 69.0x10° - 97.0x10°

Coliforms still continue to be considered as indicator organisms of choice in

examining milk and milk products for pin pointing the unhygienic conditions during

milking, handling and distribution.

Realizing the results recorded in Table (4) indicate that only one third of

group I yoghurt samples was found to be positive for coliform. The same result was

found in the samples of the second group manufactured by using the respective

contaminated samples as a starter. Similar results were detected by Abdel-Hakeim
(1986) and EL-Bessery (2001), it is noteworthy from their study that the drastic

reduction in number of coliforms in yoghurt throughout the shelf life time may be due

to the increase in acidity. Also, it is worthy to state that the combination
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Table 4. Changes in Count of Coliform in Fermented Milk (Zabady) through The shelf

life time in refrigerator.

Storage period/days
Samples

1 2 3 4 5 7

S 00.00 00.00 00.00 00.00 00.00 -

g B 00.00 00.00 00.00 00.00 00.00 -
a 00.00 00.00 00.00 00.00 - 00.00

S 110.0 15.00 2.50 2.50 2.50 -

° B 110.0 4.50 9.50 45.00 2.50 -
b 110.0 45.00 25.00 45.00 - 4.50

S 00.00 00.00 00.00 00.00 00.00 -

c B 00.00 00.00 00.00 00.00 00.00 -
C 00.00 00.00 00.00 00.00 - 00.00

S 00.00 00.00 00.00 00.00 00.00 -

> B 00.00 00.00 00.00 00.00 00.00 -
d 00.00 00.00 00.00 00.00 - 00.00

S 00.00 00.00 00.00 00.00 00.00 -

i B 00.00 00.00 00.00 00.00 00.00 -
e 00.00 00.00 00.00 00.00 - 00.00

S 15.00 7.50 1.50 45.00 15.00 -

] B 45.00 15.00 4.50 2.50 2.50 -
f 25.00 15.00 45.00 45.00 - 25.00

of lactobacillus delbrueckii ssp bulgaricus and streptococcus thermaphilus present in
yoghurt have strong contrary effect against the growth and survival of the coliforms.

Yeast and moulds may grow over an extremely wide range of temperature;
therefore, they can be present practically on all food at almost any temperature under
which food is held. Various species of fungi play an important role in spoilage and
discoloration of food. Also, they are considered undesirable organisms because they
affect the flavor, producing musty odour and bitter taste. It is commonly accepted
that the presence of yeasts and mould in yoghurt is also indicative of poor sanitary
practices in manufacturing and packaging.

The results pointed that only one third of group I samples were free of yeast
and mould in the first day of validity.

The average count of yeasts and moulds increased in the second day

reached a range of 11.5x10 to 42.5x10° cfu/g in the surface layer of the first group

while the corresponding ranges for the bottom layer of the group I
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Table 5. Changes in Count of Yeast and Mould in Fermented Milk (Zabady) Through
the shelf life time in refrigerator.

Samples Storage period/days
1 2 3 4 5 7
A 37.5x10° 42.5x10° 47.5x10° 110.5x10° 150.0x10° -
24.4x10* 40.2x10* 56x10* 95.5x10* 40.0x10* -
a 42.0x10° 62.5x10* 53.5x10° 59.5x10° - 79.5x10°
B 26.6x10° 19.0x10° 31.9x10° 11.9x10° 22.95x10° -
67.5x10* 80.5x10* 10.45x10° 26.8x10° 14.75x10° -
b 14.25x10° 79.5x10* 21.3x10* 77.5x10* - 94.0x10*
C 00.00 00.00 2.0x10? 13.5x10? 47.5x10? -
00.00 00.00 00.00 00.00 3.5x10? -
o 00.00 2.0x10? 15.5%10? 00.00 - 00.00
D 00.00 11.5x10 00.00 40.0x10 00.00 -
00.00 14.0x10 00.00 00.00 00.000 -
d 19.0x10 22.0x10% 55.0x10 00.00 - 35.5x10%
E 19.8x10° 10.0x10* 12.7x10* 63.0x10* 75.5x10* -
34.0x10? 15.4x10° 19.0x10° 82.5x10° 22.0x10° -
e 73.0x10 23.0x10% 14.45x10° 35.5x10% - 34.5x10°
F 15.5x10 25.0x10° 13.0x10* 11.1x10* 89.5x10° -
18.0x10? 12.,5x10° 19.85x10* 15.1x10* 98.0x10° -
f 30.0x10° 62.0x10° 16.8x10* 99.0x10° - 33.5x10°

samples and the second group samples were 14x10 - 80.5x10% cfu/g and

2x10% - 79.5x10* cfu/g respectively.

The results obtained by Abdel-Hakein (1986) are in agreement with the
obtained results, while Arnott et al., (1974) recorded better results. The latter found
that only one quarter of the samples analyzed was unsatisfactory owing to yeast
contamination and almost one fifth was unsatisfactory owing to mould contamination
in yoghurt commercially produced in Canada.

As the storage period prolonged the count of yeast and mould increased up
to the fifth day, then it completely covered the surface of the group I samples, the
obtained results are in agreement with the results obtained by Ali et al., (2004).

Concerning yoghurt quality produced by small dairies in Assiut as measured
by microbiological evaluation indicate the need for emphasis on total quality control
within processing plants against air pollution after milk heat treatment, i.e. during
packaging, incubation and cold storage.
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Table (6) presented the results obtained from the organoleptic properties
examination, it can be seen that their was big difference between the different
samples of the first group, which may be due to the difference in the raw milk used
by each dairies, on the other side approximceteily their was no big difference between
the samples of the second group, as no big difference between the raw material
used for manufacturing , also the samples of the second group always had higher

score in comparison with the samples

of the first group, normally this can be

explained by the quality of the raw material used and the manufacturing process.

Table 6. Organoleptic properties of fermented milk (Zabady) after 5 day ’s of Storage

at 5% 20C.

Samples Flavor Body and texture Appearance Total
(50) (40) (10) (100)

A 40.67 33.50 8.00 82.17
a 43.40 34.00 8.20 84.70
B 41.40 34.20 8.20 83.80
b 42.77 35.54 8.47 86.78
C 38.10 30.80 7.40 76.30
C 41.40 33.20 8.00 82.60
D 44.70 35.07 8.30 88.07
d 43.80 35.30 8.40 84.50
E 42.70 31.80 8.43 82.93
e 43.40 33.40 8.54 85.34
F 43.20 36.12 8.60 87.92
f 43.00 35.80 8.40 87.20

A, B, C,D,Eand F

a,b,c,d eandf

representing samples manufactured by small dairies in

Assiut city

representing samples manufactured in reconstituted
skim milk (NIDO 11 %W/V).
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