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Abstract

Laban rayeb manufactured under a good sanitation and hygiene conditions
from lactic acid bacteria isolated, from Laban Rayeb Produced by small dairy
plant in Assuit city, Cow’s milk heat treated at 73 °C and cooled to 37 °C were
inoculated by either isolated Lactobacillus sp or Streptococci sp culture or mix-
ture of them at 1: 1 by weight, to produce a Laban Rayeb in sterile laboratory
conditions. The produced Laban Rayeb analyzed as fresh and during period
stored for 15 days at 5 = 2 ° C. The mean acidity, total solids, total nitrogen and
soluble nitrogen content in control Laban Rayeb were of 0.7, 11.36 ,0.44, and
0.112 % on the first day of storage which increased to 0.76, 11.52 ,0.49 and
0.169 % after 15 days of storage respectively .While the mean acidity, total sol-
ids, total nitrogen, and soluble nitrogen in the samples of Laban Rayeb made by
Streptococci sp were of 0.74, 11.33, 0.44 and 0.114 % on the first day of storage
which increased with storage to 0.95, 12.22, 0.61 and 0.160 % after 15 days.
While these Acidity, Total solid, total nitrogen and soluble nitrogen values of
Laban Rayeb inoculated by Lactobacillus sp were 0.76, 11.16, 0.45 and 0.103 %,
at first day of storage, which increased to 0.96, 11.75, 0.59, and 146% after 15
days of storage respectively. The Laban Rayeb produced using Lactobacillus sp
and Streptococci sp gave the following values 0.84, 11.36, 0.42 and 0.123% re-
spectively and by increasing the storage period these values acidity, total solids,
total nitrogen and soluble nitrogen values were increased to reach 1.2, 11.9, 0.55
and 0.192% after 15 days of storage respectively. The total bacterial count values
in control Laban Rayeb, Laban Rayeb made by single Streptococci sp, by single
Lactobacilli sp and by mixed Lactobacillus sp and Streptococci sp respectively
were of 5.12, 6.21, 6.27, 6.29 log (cfu/ml) on the first day of storage and in-
creased to 8.87, 9.13, 9.20 , 8.64 log (cfu/ml) after 15 days of storage. While The
mean Logarithm of lactic acid bacteria of Lactobacilli sp. count values in control
Laban Rayeb, Laban Rayeb produced by Streptococci sp, Lactobacilli sp and
Lactobacillus sp and Streptococci sp were of 5.22, 5.46, 7.14, 7.15 log (cfu/ml)
on the first day of storage and increased to 7.73, 8.13, 9.22, 9.46 log (cfu/ml) af-
ter 15 days of storage , The mean Logarithm of Streptococci sp. values in control
Laban Rayeb, Laban Rayeb produced by Streptococci sp, Lactobacilli sp and
Lactobacillus sp mixed with Streptococci sp were of 4.86, 6.93, 4.12, 7.15 log
(cfu/ml) on the first day of storage and increased to 7.42, 9.98, 8.17, 8.76 log
(cfu/ml) after 15 days of storage, The mean Logarithm count of lactic acid bacte-
ria of proteolytic bacteria values in control Laban Rayeb, Laban Rayeb made by
Streptococci sp, Lactobacilli sp and mixed of Lactobacillus sp and Streptococci
sp were 1.61, 3.54, 3.18, 3.32 log (cfu/ml) on the first day of storage which in-
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creased to 5.34, 6.45, 6.56, 6.75 log (cfu/ml) after 15 days of storage . Molds and
yeasts and coliform bacteria were not detected.

Keywords: Manufactured Laban Rayeb, Chemical and Microbiological Quality.

Introduction

The fermented of dairy foods
presents one of the oldest methods of
long-term food preservation, tradi-
tional Egyptian fermented milk prod-
ucts Laban Rayeb and Laban Khad,
the traditional of fermenting milk was
spread throughout the east Europe
and Russia by the tartars, Huns and
Mongols during their conquests (Va-
silyevich and Shah, 2008).

Utilization of fermented milk is
also claimed to improve the digest-
ability of milk constituents, useful in
lactose intolerance, as well as being
greatly beneficial in controlling all
types of intestinal disorders. As well
as, during fermentation, the lactic
acid cultures produce intermediate
metabolites such as antibiotics, anti-
carcinogenic ~ compounds,  anti-
cholesteric compounds and enzymes
with the result that the fermented
products may not only enhance nutri-
tional quality, but also therapeutic
values (Varnam and Sutherland,
1994).

The manufacturing process of
the Egyptian fermented dairy prod-
ucts was goes back to the pharaonic
period (Abou-Donia, 2008). Laban
Rayeb (skimmed sour milk) consid-
ered as dairy by-products is a type of
fermented milk manufactured in
Egyptian villages. After milking,
earthenware shallow pot (mattered)
filled with milk, is kept in dark room
for 12-24 h, in hot seasons, and about
24-72 days in cold seasons. This pe-
riod is sufficient to coagulate the milk
and to form the cream layer on the
surface. When the weather is too cold
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the mattered is warmed to enhance
milk curdling. Laban Rayeb is used
raw or for manufacture of karish
cheese or to consume directly as a
fermented milk (EI-Gendy, 1983).
Laban rayeb is one of the fermented
dairy milk which widely consumed in
Egypt. It is made through natural lac-
tic acid fermentation of buffalo's and
/or cow's milk (Abd-El Hamid ef al.,
2008). This study was conducted to
determine the chemical and microbi-
ological properties of manufactured
Laban Rayeb under a highly sanita-
tion and hygiene condition.
Material and Methods

36 samples of Laban Rayeb
were collected from different 12
small plants in Assiut city; all sam-
ples were immediately kept under
aseptic conditions to Isolate lactic
acid bacteria groups using M17 and
MRS agar media and the plates were
incubated at 370 C for 48 h under an-
aerobic conditions according to Belitz
et al., (2004) and Guesses and Kihal,
(2004). Twenty-five Colonies were
randomly selected and streak plating
was then used to purify the strains
according to Mathara et al., (2004).
All 1solates were initially tested for
Gram stain, catalase test, according to
(Harrigan and McCance, 1976). Re-
action in litmus milk medium by
LAB, the development of the color of
curd (white, pink, blue, and purple)
after incubation at 37[/C_Manufac-
tured Rayeb milk at controlled condi-
tions. The lactic acid bacteria which
isolated from the collected Laban
Rayeb produced in the small plant in
the city of Assiut were used to manu-
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facture Laban Rayeb at controlled
conditions. The rod shape isolates,
cocci shape isolates and mixture of
them at 1: 1 by weight were used as
starter culture to make the fermenta-
tion of a controlled cow's milk which
expose to a heat treatment at 73°C for
15 seconds and cold down to 37 °C.
The cold milk was divided into four
sections:

Section I: used as control with-
out adding bacterial culture

Section 2: Cocci shape isolate
used as starter culture bacteria.

Section 3: Rod shape isolate
used as starter culture bacteria.

Section 4: Mixture of cocci
shape and rod shape isolates at (1: 1)
by weight was used as starter culture.

All previous sections left at
room temperature for 24 hours the
first day of industrialization is called
"Zero Time" The fertilized milk was
cured on the first day of manufacture
and stored for 15 days. Laban Rayeb
under the conditions of sterile labora-
tory and the final fermented product
was analyzed chemically.

Chemical Analysis: Determina-
tion of titratable acidity, total solids,
moisture, fat content and (total nitro-
gen, total protein and soluble nitrogen
contents using kjeldahl method) were
done according to the methods de-
scribed by A.O.A.O. (2000).

Microbial Analysis: Total Plate
Count (T.P.C.) was determined by
using the method described by (Mar-
shall, 2004). Lactic Acid Bacteria
count counted by using MRS and
Ml17agar medium according to the
methods described in the Interna-
tional Standard FIL/IDF 117A
(1988).Coliform bacteria was detec-
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tion broth according to Bradley et al.
(1992).

Yeasts & Moulds Counts ac-
cording to the methods described in
IDF(1985). Proteolytic bacteria count
was determined as described by
(Tomas, 1975). Results were evalu-
ated statistically using the software
program of the SAS system (SAS,
1999). Differences between means
were determined by Duncan’s multi-
ple range test at a level of 0.05 prob-
ability (Steel & Torrie, 1980).
Statistical analysis

Results were evaluated statisti-
cally using the software program of
the SAS system (SAS, 1999). Differ-
ences between means were deter-
mined by Duncan’s multiple range
test at a level of 0.05 probability
(Steel & Torrie, 1980).

Results and Discussion

Titratable acidity: The percent-
age values titratable acidity of Laban
Rayeb manufactured using different
type of lactic acid bacteria cultures
isolated from local Laban Rayeb col-
lected from small Dairies are pre-
sented in Table(l) It was observed
that the titratable acidity percentages
of fresh Laban Rayeb were 0.70 +
0.01, 0.74 £ 0.01, 0.76 = 0.015 and
0.84 = 0.01 for control, Streptococcus
culture, Lactobacillus culture and
mixture of both, respectively.lt was
also noticed that by increasing the
storage periods of Laban Rayeb, the
percentages of acidity were increased.
The rate of increasing acidity in case
of using the mixture culture of both
(Streptococcus & Lactobacillus) was
higher than that of control samples,
which reached to 1.2 £ 0.2 after 15
days of storage at 5 £ 2°C, while the
acidity percentages of both Laban
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Rayeb with Streptococcus culture and
Lactobacillus culture were between
them. The acidity increased with the
progress in storage periods, due to the
action of microorganisms in metabo-
lizing milk components, particularly
lactose and citrate into organic acids.
Similar results were reported by El-
Batawy et al.(1987). The develop-

ment of acidity percentages in control
Laban Rayeb samples may be due to
the fermentation activity of ther-
moduric bacteria remain in milk after
the heat treatment as Enterococcus
spp. as well as some Lactobacillus
spp. (Gomah, 1999). These results are
in agreement with those of Zedan et
al. (2003).

Table 1. Changes in acidity percentages of manufactured Laban Rayeb using iso-
lated starter cultures during the storage period at 5 & 2°C up to 15 days.

Storage periods (days)

Treatments Fresh 3 10 15 Mean
*Control 0.70 £0.01 0.74+0.03 | 0.83+0.01 0.86 +0.01 0.79¢
Streptococcus Culture | 0.74 +0.01 0.86 £0.02 0.88 £0.00 0.95 £0.01 0.86"°
Lactobacillus Culture | 0.76 +0.015 | 0.82+0.025 | 0.91 £0.010 | 0.96+0.015 | 0.89°
Mixture of both 0.84 £0.01 0.88+0.01 | 0.93+0.015 | 1.2+0.200 0.96"
Mean 0.78° 0.83° 0.88" 0.99°

*Control (without starter culture addition)

Total solids contents: The 0.01 for Cocci culture, Rod culture

changes in total solids contents of
manufactured Laban Rayeb using iso-
lated starter cultures during the stor-
age periods at 5 £ 2°C up to 15 days
are presented in Table 2 From these
data it was observed that the total
solid content of control sample re-
corded 11.36 = 0.02 when fresh time,
and with prolongation the storage pe-
riods, the total solids contents signifi-
cantly (p< 0.05) increased, which
reached to 11.52 £ 0.06 at 15 days of
storage at 5 £ 2°C. On the other hand,
the total solids content of fresh Laban
Rayeb samples were; 11.33 = 0.02,
11.16 = 0.02 and 11.6 + 0.06 for that
of Cocci culture, Rod culture and the
mixture of both, respectively. With
increasing the storage periods it was
noticed that, the total solids contents
were increased, which reached to
12.22 £ 0.3, 11.75 £ 0.14 and 11.9 +
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and the mixture of both at 15 days of
storage, respectively. Gradual in-
creases in total solids were observed
during storage owing to the gradual
loss of moisture. The obtained results
are in good agreement with those of
Youssef et al., (1998) and El-Senaity
(1999). Abd El-Hamide et al. (2008)
also found that, the total solids in La-
ban Rayeb samples were; 9.52-10.50
and 10.15 - 11.07% during winter and
summer seasons, respectively. They
explained the differences in the total
solids contents between summer and
winter products by the animal feed-
ing. On the other hand, the obtained
results of Zedan ef al. (2003), who
found that the total solids contents in
Laban Rayeb at 1 and 15 days of
storage to be from; 11.65-12.19 and
from 11.80-12.36%, respectively
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Table 2. Changes in total solids contents of manufactured Laban Rayeb using iso-
lated starter cultures during the storage period at 5 & 2°C up to 15 days.

Storage periods (days)

Treatments Fresh 3 10 15 Mean
Control 11.36 £ 0.02 [11.37+0.02| 11.45+0.07 | 11.52 + 0.06 11.4°
Streptococcus 11.33+0.02 |11.34+0.01| 11.89 +£0.02 | 12.22 +0.30 11.7°
Lactobacillus 11.16 £0.02 |11.26 +£0.08| 11.39+0.05 | 11.75+0.14 11.4°
Cocci & Rod mixture | 1.6 +0.06 [11.82+0.14| 11.84+0.07 | 11.9+0.01 11.8°
Mean 11.45° 11.36° 11.64° 11.85°

Moisture contents: The data be observed that with prolongation

shown in Table 3 represents the
changes in moisture contents of
manufactured Laban Rayeb using dif-
ferent isolated starter cultures during
the storage periods at 5 + 2°C as af-
fected by the addition of starter cul-
ture and the storage periods. It was
observed that, the moisture contents
were; 88.63 = 0.02, 88.67 = 0.02,
88.83 £ 0.02 and 88.39 + 0.06 for;
control, Cocci culture, Rod culture
and mixture of Cocci & Rod with ra-
tio: 1:1, respectively. Also, it could

the storage periods, the moisture con-
tents of all treatments were signifi-
cantly (p< 0.05) decreased until re-
corded the lowest values at the end
of storage periods, which reached to;
88.48 £ 0.06, 87.77 £ 0.3, 88.24 +
0.14 and 88.1 = 0.01 for; control,
Cocci culture, Rod culture and mix-
ture of Cocci & Rod culture (1:1), re-
spectively. These results are in a good
agreement with those of Hamad ef al.
(2013).

Table 3. Changes in moisture contents of manufactured Laban Rayeb using iso-
lated starter cultures during the storage periods at S + 2°C up to 15 days.

Storage periods (days)
Treatments Fresh 3 10 15 Mean
Control 88.63 £0.02 | 88.62 £0.02 | 88.55+0.07 | 88.48 £ 0.06 | 88.6"
Streptococcus 88.67 +0.02 | 88.65+0.01 | 88.1+£0.02 | 87.77+0.30 | 88.3"
Lactobacillus 88.83 £0.02 | 88.64 = 0.08 | 88.60 £ 0.05 | 88.24 £0.14 | 88.6"
Cocci & Rod mixture | 88.39 £ 0.06 | 88.17 £ 0.14 | 88.15+0.07 | 88.1 £0.01 | 88.2°
Mean 88.54" 88.63" 88.35° 88.15¢

The total nitrogen: The total ni-
trogen of Laban Rayeb manufactured
using isolated culture with different
types are showed in Table 4. It was
found that, the percentages of total
nitrogen in the fresh Laban Rayeb
samples were; 0.44 = 0.01, 0.44 =
0.0, 0.45 £ 0.0 and 0.42 £ 0.01 for;
control, Cocci culture, Rod culture
and mixture of both Cocci & Rod cul-
ture (1:1), respectively. Also, it was
noticed that by increasing the storage
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periods of Laban Rayeb, the total ni-
trogen percentages was significantly
(p< 0.05) increased. The increasing of
total nitrogen in case of using the
Cocci culture and Rod culture as in-
dividual culture were higher than that
of the control samples and Cocci &
Rod mixture, which reached to; 0.52
+ (0.0 and 0.52 + 0.03, respectively at
the end of storage period. These re-
sults are in agreement with those of
Hamad et al. (2013).
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Table 4. Changes in total nitrogen contents of manufactured Laban Rayeb using
isolated starter cultures during the storage periods at 5 £ 2°C up to 15 days.

Storage periods (days)

Treatments Fresh 3 10 15 Mean
Control 0.44+£0.01 | 0.45+0.00 | 0.48£0.01 | 0.49+0.00 | 0.47°
Streptococcus 0.44+0.00 | 0.47+0.00 | 0.48+0.01 | 0.52+0.00 | 0.48"
Lactobacillus 0.45+0.00 | 0.47+0.00 | 0.48+0.00 | 0.52+0.03 | 0.48"
Cocci & rod mixture | 0.42+0.01 | 0.45+0.00 | 0.48 +0.02 | 0.51 +0.01 | 0.46°
Mean 0.44° 0.46° 0.48" 0.51°

The total protein: The changes
in total protein contents of manufac-
tured Laban Rayeb using isolated
starter cultures during the storage pe-
riods at 5 £ 2°C up to 15 days are pre-
sented in Table 5. From these data, it
could be observed that the total pro-
tein content of control samples re-
corded 2.8 = 0.11 at fresh samples,
and with increasing the storage peri-
ods, the total protein contents in-
creased which reached to 3.1 + 0.03
at the end of storage at 5 = 2°C. On
the other hand the total protein con-
tent in the fresh Laban Rayeb were;
2.8 £ 0.05, 2.9 + 0.03 and 2.7 + 0.06
for Cocci culture, Rod culture and the
mixture of both, respectively. Also, it
could be noticed that with increasing
the storage periods, the total protein
contents were increased, which
reached to 3.3 = 0.03, 3.3 £ 0.2 and
3.3 £ 0.07 for Cocci culture, Rod cul-

ture and the mixture of both at the
end of storage, respectively. Statisti-
cal analysis revealed that, the differ-
ences between the averages were sig-
nificant at (p< 0.05). These results are
in agreement with those of Mohran
and Said (1988), who found that the
average of protein contents were 3.29
and 3.32% for commercial and
household Algerian fermented milk,
respectively. A higher average was
reported by Olasupo and Azeez
(1992), who found that the average of
protein content in Nigerian cultured
milk (Nono) was 4.7%. This value
was found by Abd Alla (2004), who
revealed that it ranged from 4.10 to
4.98% with an average of 4.57 +
0.24%. Similar findings were re-
ported all protein contents of the ex-
amined samples by Zedan et al
(2003) and Abou-Dobara et al
(2016).

Table 5. Changes in total protein contents of manufactured Laban Rayeb using
isolated starter cultures during the storage periods at 5 £ 2°C up to 15 days.

Storage period (days)
Treatments 0 3 10 15 Mean
Control 2.8+0.11 2.9+0.03 3.0+0.06 3.1+0.03 2.99°
Streptococcus 2.8+0.05 2.94+0.04 3.0+0.09 3.2+0.03 | 3.06"
Lactobacillus 2.9+0.03 2.9+0.03 3.0+0.03 3.3£0.2 3.06°
Cocci & Rod mixture | 2.7£0.06 | 2.8+0.04 | 3.1+0.13 | 3.2+0.07 | 2.93"
Mean 2.8¢ 2.9° 3.06° 3.2°
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The soluble nitrogen: Data tabu-
lated in Table 6 shows the changes
occurred in soluble nitrogen contents
of manufactured Laban Rayeb using
isolated starter cultures during the
storage period at 5 + 2°C up to 15
days. From these data, it could be ob-
served that the soluble nitrogen per-
centages were recorded; 0.112 £ 0
.01, 0.114 = 0.00, 0.103 + 0.00 and
0.123 + 0.01% of fresh samples for;
control, Streptococcus, Lactobacillus
and the mixture of both, respectively.
Also, it could be observed that with
increasing the storage periods, the
soluble nitrogen contents were in-

creased significant at (p< 0.05),
which reached to 0.169 + 0.00, 0.160
+ 0.00, 0.164 + 0.03 and 0.192 = 0.01
for; control, Streptococcus, Lactoba-
cillus and the mixture of both at the
end of storage periods, respectively.
The increasing of soluble nitrogen
value of control samples may be at-
tributed to the proteolytic activity of
thermoduric bacteria of used heated
milk. The obtained results are in
agreement with those of Abd El-
Hamid et al. (2008), who found the
soluble nitrogen contents in Rayeb
milk to be in the range from 0.112 to
0.152%.

Table 6. Changes in soluble nitrogen contents of manufactured Laban Rayeb using
isolated starter cultures during the storage periods at 5 £ 2°C up to 15 days.

Storage periods (days)

Treatments Fresh 3 10 15 Mean
Control 0.112+01 [0.143+0.00 | 0.167 £0.01 | 0.169 + 0.00 |0.148"
Streptococcus 0.114 £0.00 | 0.143 £0.00 | 0.157 £0.01 | 0.160 £ 0.00 |0.143°¢
Lactobacillus 0.103 £0.00 | 0.124 £0.00 | 0.157 £0.00 | 0.164 = 0.03 |0.137¢
Cocci & Rod mixture | 0.123 £0.01 | 0.166 £ 0.00 | 0.177 £0.02 | 0.192 £ 0.01 |0.165"
Mean 0.113¢ 0.144° 0.156" 0.171°

Fat contents: The changes in fat
contents of manufactured Laban
Rayeb using isolated starter cultures
during the storage period at 5 + 2°C
up to 15 days are presented in Table
7. The statistical analysis of these

data revealed that, there is no signifi-
cant different between all treatments.
On the other hand, the obtained re-
sults are lower than the results ob-
tained by Zedan et al. (2003).

Table 7. Changes in fat contents of manufactured Laban Rayeb using isolated
starter cultures during the storage period at 5 &+ 2°C up to 15 days.

Storage periods (days)
Treatments Fresh 3 Eep 10 y 15 Mean
Control 3.6+128 | 3.6+1.28 | 3.6+1.28 3.6+1.28 | 3.6
Streptococcus 36+1.28 | 3.6+1.28 | 3.6+1.28 3.6+1.28 | 3.6"
Lactobacillus 3.6+1.28 | 3.6+ 1.28 3.6+ 1.28 3.6+ 1.28 3.6
Cocci & rod mixture | 3.6 +1.28 | 3.6 +1.28 3.6+ 1.28 3.6+ 1.28 3.6
Mean 3.6 3.6 3.6 3.6
Microbiological qualities  of microbiological  characteristics of

manufacturing Laban Rayeb: The

44

manufacturing Laban Rayeb samples
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are estimated as logarithms (log
cfu/ml). Total bacterial counts Fig 1
exhibit the changes in total bacterial
counts of manufactured Laban Rayeb
using isolated starter cultures during
the storage periods at 5 = 2°C up to
15 days. From these data, it could be
observed that the total bacterial count
of control samples recorded 5.12 of
fresh samples, and with increasing
the storage periods, the total bacterial
count was increased which reached to
8.87 after 15 days of storage at 5 +
2°C. On the other hand, the total bac-
terial counts of Laban Rayeb were
6.21, 6.27 and 6.29 log cfu/ml for that
made using Streptococcus, Lactoba-
cillus and the mixture of both, respec-

tively. With increasing the storage
periods the total bacterial counts were
increased, which reached to 9.13,
9.20 and 8.64 log cfu/ml for Laban
Rayeb made using culture of Strepto-
coccus, Lactobacillus and the mixture
of both at the end of storage period of
15 days, respectively. The statistical
analysis of these data showed that,
the total bacterial count of Laban
Rayeb produced using Lactobacillus
culture and that by used mixture of
Lactobacillus and Streptococcus cul-
tures, was increased significantly
(P0 0.05) with increasing the storage
periods. The results are in harmony
with those of Abd El-Moneim et al.
(2004).

10 —$—control
~4-cocci shape

9 A-rod shape
E —>é=cocci and rod mixture
-
= 8
=]
=11]
=
= 7
=
S
S
— 6
g
=

5

4 |

0 3

10
Storage periods (days)

15

Fig. 1: Total bacterial count of manufactured Laban Rayeb using isolated starter cultures during

the storage periods at 5 + 2°C up to 15 days.

Proteolytic  bacteria  counts:
From the data presented in Fig 2, it
could be revealed that the proteolytic
bacteria count of control samples
gave the lowest counts of 1.61 (log
cfu/ml) in fresh samples, and with
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increasing the storage periods, the
proteolytic bacteria counts increased,
which reached to 5.34 (log cfu/ml) at
the end of storage periods. While the
proteolytic bacteria count of Laban
Rayeb produced by isolated cultures
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were; 3.54, 3.18 and 3.32 (log cfu/ml)
for that obtained by Streptococcus,
Lactobacillus and the mixture of both
cultures, respectively. With increas-
ing the storage periods, it was noticed
that the proteolytic bacteria counts
were increased and reached to 6.45,
6.56 and 6.75 (log cfu/ml) for Laban
Rayeb made by using Streptococcus,

Lactobacillus and the mixture of both
culture at the end of storage periods
of 15 days, respectively. Statistically
this increasing was non-significant
(P0 0.05). The forgoing results are in
agreement with that obtained by Abd
El-Salam et al. (1990) and Abd El-
Moneim et al. (2004).

8

—&—control
-7 ~4i- cocci shape
£ 6 #—rod shape
;-; =& cocci and rod mixture
- 5
=11]
=
=1 4
£
o 3
-]
2 2
Z
S 1
g
-9 0
0 3

10
Storage periods (days)

15

Fig. 2: Proteolytic bacteria count of manufactured Laban Rayeb using isolated starter cultures
during the storage periods at 5 + 2°C up to 15 days.

Lactobacillus counts: Changes
of the Lactobacillus counts are
showed in Fig 3. The results revealed
that, the control samples had the low-
est count at fresh with 5.21 (log
cfu/ml), while the highest count was
found in Laban Rayeb produced by
using the mixture cultures of Strepto-
coccus and Lactobacillus with 7.15
(log cfu/ml). Moreover, with increas-
ing the storage periods, the Lactoba-
cillus spp. counts were increased in
all treatments. Which reached after
the end of storage periods to 8.13,
9.22 and 9.64 log cfu/ml for Laban
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Rayeb produced using Streptococcus,
Lactobacillus and mixture of both
culture,  respectively.  Statistical
analysis revealed that there is no sig-
nificant different between the Lacto-
bacillus counts of Laban Rayeb from
both of Lactobacillus and the mixture
of Lactobacillus and Streptococcus
culture in fresh samples. While after
storage periods a significant differ-
ences were found between samples
except for fresh and samples stored at
3 days (p< 0.05).These results are in
agreement with those reported by
Abou-Dobara et al. (2016).
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Fig 3: Lactobacillus spp. count of manufactured Laban Rayeb using isolated starter cultures
during the storage periods at 5 + 2°C up to 15 days.

Streptococcus counts: The re-
sults which presented in Fig 4 repre-
sents the average of Streptococcus
counts (log cfu/ml) of manufactured
Laban Rayeb using isolated starter
cultures during storage periods at 5 +
2°C up to 15 days. The results
showed that fresh samples had the
lowest counts at control samples
(4.86 log cfu/ml), while the highest
count was recorded in the case of us-
ing Streptococcus starter (6.93 log
cfu/ml). With increasing the storage
periods, it was noticed that, the Strep-
tococcus counts were increase. After
storage periods, it reached to 9.89,
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8.17 and 8.76 for Laban Rayeb manu-
factured using Streptococcus, Lacto-
bacillus and the mixture of both after
15 days of storage, respectively.
From statistical analysis of these data
it could be observed that there is no
significant different between Strepto-
coccus, Lactobacillus and mixture of
both. While in case of storage periods
a significant differences were found
between samples except for samples
stored for 3 and 10 days (p< 0.05).
These results are in agreement with
those reported by Abou-Dobara et al.
(2016).
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Fig 4: Streptococcus count of manufactured Laban Rayeb using isolated starter cultures during

the storage periods at 5 + 2°C up to 15 days.

Molds and yeast counts: Re-
garding to the counts of molds and
yeasts, the obtained data from micro-
biological analysis of the samples
showed that, the molds and yeasts
had not been detected in all investi-
gated samples. The same finding also
was reported by Abou-Dobara et al.
(2016), they not found molds and
yeast growth over the storage periods.

The incidence of coliform bac-
teria: Concerning to the incidence of
coliform bacteria, the obtained data
from microbiological analyses of the
samples showed that, the coliform
bacteria had not been detected in all
investigated samples. The same find-
ing also was reported by Abou-
Dobara et al. (2016).
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