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ABSTRACT

Moringa leaves powder was added during the manufacture of probiotic yoghurt at level
(0.5%) before pasteurization. Three probiotic yoghurt treatments were prepared as follows:
yoghurt without moringa served as control (T;), yoghurt + moringa (T,) and yoghurt +
moringa + 10% mango pulp (T3). Yoghurt were inoculated with 2% lactic acid bacteria
(LAB) and 2% L. acidophilus and incubated at 42°C until complete coagulation (pH 4.8),
then stored at 5°C up to 14 days. Chemical, microbiological and sensory properties of the
produced yoghurt were carried out. The level of 0.5% moringa was found to be the best ratio.
The results showed that pH values and moisture content (%) decreased during storage period
for all treatments, while the values of titratable acidity, total solids (%), protein content (%),
fat content (%), antioxidant activity and total phenolic content were increased and the
treatments (T, and T3) had values greater than control yoghurt (T;). Microbiological analysis
indicated that the addition of 0.5% moringa leaves powder and 0.5% moringa leaves powder
+10% mango pulp stimulate the growth of LAB and probiotic culture (L. acidophilus). On the
other hand Yeasts and moulds, Coliform and Sporeforming bacteria were not detected in all
treatments up to the end of storage period. Moreover the addition of 0.5% moringa leaves
powder + 10% mango pulp increased the acceptability of product more than the addition of
moringa alone up to the 14® day of storage at 5°C.
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INTRODUCTION

Yoghurt is a coagulated dairy product
obtained by the lactic acid fermentation of
milk by bacteria ie  Streptococcus
thermopiles (ST), Lactobacillus delbrueckii
ssp. bulgaricus (LB) (Fadela et al., 2009).
Addition of these two cultures resulted in
acidification of milk and produce of
aromatic compounds (Sahan et al., 2008).
Although these microflora have been found
to be valuable for human as they help in
maintaining health and nutrition. Also
efforts have been placed on developing
yoghurt containing probiotic cultures like
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Lactobacillus acidophilus (LA) and B.
bifidus (BB) (Vinderola and Reinheimer,
2000). Probiotic cultures are live microbial
food ingredients that are beneficial for
human health (Salminen ef al, 1999),
which includes improvement of intestinal
microbial balance which results in the
inhibition of bacterial pathogens, reducing
the risk of colon cancer, in the inhibition of
bacterial pathogens, reducing the risk of
colon cancer, improving the immune
system, lowering serum cholesterol levels
(Saarela et al., 2002), alleviation of lactose
intolerance and nutritional enhancement
(Alizadeh and Ehsani, 2008).
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Mango (Mangifera indica L.) is a
seasonal fruit grows in tropical regions and
is regarded as one of the most important
fruits of Asia.

The nutritional importance of mango is
mainly due to its high amounts of b-
carotene, a carotenoid which provides
various health benefits, including pro-
vitamin A and antioxidant activity
(Harnkarnsujarit and Charoenrein,
2011). Mango contains a variety of
phytochemicals and nutrients. The fruit
pulp is high in prebiotic dietary fiber,
vitamin C, diverse polyphenols and
provitamin a carotenoids (Ajila and Prasada
Rao, 2008).

Moringa oleifera is referred to as a
"Miracle tree" or "Wonder tree" (Kasolo et
al., 2010) of significant socio economic
importance because of its several nutritional,
pharmacological (Caceres et al., 1991) and
industrial  application (Makkar and
Becker, 1996).

The leaves of this plant contain high
amount of vitamin B complex, calcium,
potassium, iron and protein. Also, they
contain all of the essential amino acids in
good proportion (Mishra et al., 2012).

Moringa oleifera leaves are active
against the growth of bacteria such as: E.
coli, S. arous, P. aeruginosa and B. cereus
as these organisms range from pathogenic
and oxygenic organism liable to cause food
borne illnesses and food spoilage. It can be
used as evaluable drug in the treatment of
infections caused by E. coli and P.
aeruginosa (Abalaka et al., 2012).

MATERIALS AND METHODS

Materials

Fresh cow's milk was obtained from the
herd of Badwy farm of El-Arish, Egypt.
Average chemical composition of milk (3%
fat, 3.35% protein, 12.6% T.S) were
determined according to AOAC (2011).

Skim milk powder (96% TS, product of
Dairy America TM) USA, was obtained
from the local market.

Direct Vat Starter (DVS) yoghurt culture
was obtained from CHR-Hansen's laboratorie,
Denmark, under commercial name type
(FD-DVS-YC-X11) containing Streptococcus
thermophiles and Lactobacillus delbrueckii
ssp. Bulgaricus.

Probiotic bacteria strain Lactobacillus
acidophilus (DSM20384) was obtained from
Egyptian Microbial Culture Collection
(EMCC) at Cairo Microbiological Resources
Center (Cairo MIRCEN), Faculty of
Agriculture, Ain Shams University.

Mango (Mangifera indica) fruit and
sugar were obtained from local market of
El-Arish, Egypt.

Moringa oleifera leaves was obtained
from Cautia farm of North Sinai, Egypt.

Methods
Preparation of Additions
Preparation of mango pulp

Mango pulp (0.27% fat, 0.51% protein,
81.3% T.S) was obtained manually after
thorough washing and peeling of the skin
and blended to get smooth and then
pasteurized at 90°C for 10 min according to
the procedure mentioned by Vijayalakshmi et
al. (2009).

Preparation of moringa leaves powder

The collected leaves were spread on a
clean curtain cloth and kept at room temp.

The selected room for shade drying was
well ventilated by natural current of air.
The leaves took about six to seven days to
dry completely and became crispy and
brittle to touch then blended in a blender to
get powder according to the procedure
mentioned by Delong (2003).

Preparation of probiotic culture

Strain Lactobacillus acidophilus (DSM
20384) was activated in MRS broth
according to De Man et al. (1960).
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Manufacture of Yoghurt

Yoghurt was made from standardized
cow's milk according to Tamime and
Robinson (1999) as shown in diagram (A).

Diagram (A) — Manufacure of yoghurt

Fresh cow milk (3% fat, 3.35% protein,
12.6% TS).

Methods of Analysis

Yoghurt samples were analyzed chmically,
microbiologicaly and organoleptically when
fresh and after 7 and 14 days of storage at
5°C.

Chemical Analysis

pH values were measured using Jenway
pH meter with Jenway spear electrode No:
29010 (Jenway limited Gransmore Green,
Felsted, Dunmow, England).

Titratable acidity, total solids, total
protein and fat were determined according
to the method described by AOAC (2011)
.Moisture content was calculated using the
regular equation as follows:

Moisture (%) = 100 — Total solids

Measurement of antioxidant activity
using 1,1-diphenyl-2-picrylhydrazyl radical
(DPPH) inhibition assay was carried out
according to methods described by Li et al.
(2009). Total phenolic content (TPC) of the
previously prepared yoghurt samples were
determined using the Folin- Ciocalteau by
method described by Li et al. (2009).

Microbiological analysis

Preparation of all samples for
microbiological examination was carried
out as described by Frazier and Foster
(1961).

Lactobacillus acidophilus and Lactobacillus
delbrueckii ssp. Bulgaricus were determined
using MRS agar medium as described by
De Man et al. (1960).

Streptococcus thermophiles was determined
by using MI17 selective medium as

described by Krusch et al. (1987). Plates
were incubated at 37°C for 48hr.

Moulds and Yeasts Count

Were determined on oxytetracycline
glucose yeast extract agar medium as
suggested by Harrigan and Mcconce,
(1966). Plates were incubated at 25°C for 3
days.

Coliform group

Were determined according to the
American Public Health Association
(1978). Appropriate dilutions of samples
were plated on Mac Conk's agar medium
and incubated at 37°C for 48hr.

Organoleptic properties

Organoleptic properties of yoghurt
samples were evaluated according to
Tamime and Robinson (1999).

RESULTS AND DISCUSSION

Chemical Analysis of Yoghurt

Based on the results presented in Table 1.
Generally, pH of all yoghurt samples
decreased during storage up to 14 days.
This phenomena was due to the growth of
lactic acid bacteria and the production of
lactic acid, which was due to the especial
synergistic effect between Lac. spp and
Strep. spp. (Yousef et al., 2013).

Also, there were slightly differences in
pH values between control yoghurt and
treated yoghurts during the storage period.
These results were in agreement with those
obtained by Vijayalakshmi ez al. (2009).

It was clear from Table 1 that acidity
values of all treatments increased during the
progress of storage period.

Moreover, there were slightly differences
in acidity values between control yoghurt
and treated yoghurts during the storage
period (Lamoureux et al, 2002) the
increase in acidity attributed to the decrease
in lactose content and post acidification
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T1 T2 T3
Addition of skim milk Addition of skim milk Addition of skim
Powder (3%) powder (3%) milk powder (3%)

Pasteurization Addition of moringa leaves Addition of
(95°C/5min) powder (0.5%) sugar (6%)
v l

Cooling (42°C) Pasteurization Addition of moringa

v

Inoculation with 2% yoghurt
Culture + 2% L. acidophilus

Filled into plastic
containers

Incubation at 42°C until

complete coagulation

l

Storage in refrigerator
at 5°C for 14 days

Cooling (42°C)

Inoculation with 2% yoghurt
culture+2% L. acidophilus

Fi}ed into plastic

Storage in refrigerator

(95°C/5min) leaves powder (0.5%)

l l

Pasteurization 95°C/5min

l l

Cooling (42°C)

Addition of mango
containers pulp (10%)

|

Incubation at 42°C until Inoculation (2% yoghurt
complete coagulation

culture + 2% L. acidophilus)

Filled into plastic

at 5°C for 14 days containers

Incubation at 42°C until
Complete coagulation

Storage in refrigerator
At 5°C for 14 days
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Table (1): pH and Acidity values of yoghurt fortified with moringa during storage up to

14 days at 5°C
Parameter Storage (day) Treatment
T, T, T;
Fresh 4.60 4.50 4.50
pH 7 4.18 4.13 4.13
14 4.14 4.07 4.06
Fresh 0.6 0.7 0.8
Acidity (%) 7 0.8 0.9 0.9
14 0.9 0.9 1.0

T): control (milk) T,: milk + moringa. Ts;: milk + moringa + mango + sugar.

especially by L. delbreuckii ssp. bulgaricus
during the storage period. It was clear from
Table 2 that the T.S of probiotic yoghurt
slightly increased in all treatments during
storage and the control treatment was lower
than the others allover the storage period.

These results are similar to the values
obtained by Hashim (2007). Moreover, the
increase in total solids content during
storage period attributed to the loss of
moisture (Tamime, 1978). Also the protein
content of all treatments gradually
increased during storage and the control
treatment was lower than the others allover
the storage period. These results were in
agreement with those obtained by Salem et
al. (2013).

It was clear from Table 2 that the fat
content of all treatments were slightly
increased gradually during the progress of
storage and the control treatment was lower
than the others as storage period proceeded.

Increasing fat content in all treatments
during storage may be due to the loss of
moisture. These results are in agreement
with those obtained by Ismail ez al. (2006).

It is clear from this Table 2 that the
moisture content of all treatments decreased
gradually during the progress of storage.
The values of control treatment was higher

than the other treatments during storage
period.

The decrease in moisture contents of all
treatments allover the storage period was
probably due to the increase in total solid
values.

Evaluation of Antioxidant activity (%)
and Total phenolic content (TPC)

It is clear from Table 3 that the
antioxidant activity in fresh yoghurt made
with moringa (T,) exhibited higher significant
scavenging activity followed by yoghurt
made with moringa + mango (Ts) while the
plain yoghurt was found to have a lower
scavenging effect. High potential of
antioxidant activity of treatments may be
due to that they are rich in photochemical
contents, which possessed high antioxidant.

On the other hand, DPPH radical
scavenging activity of all treatments
dropped at the 7" and the 14 days of
storage period. Data presented in Table 3
show that the total phenolic content (TPC)
of yoghurt fortified with moringa and
moringa + mango were significant higher
than plain yoghurt. Moreover, at the 7™ day
of storage period the TPC of all samples
decreased significantly and also at the 14"
day of storage this may be due to the
decreased in pH values throughout storage
period.
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Table (2): Chemical analysis of yoghurt fortified with moringa during storage up to 14

days at 5°C
Chemical analysis (%)  Storage (day) Treatment

T, T, T;
Fresh 13.2 14.6 18.4

Total solids 7 14.3 15.7 19.1
14 15.9 16.8 20.5

Fresh 3.5 3.9 4.0

Protein 7 3.6 4.2 4.3
14 3.8 4.5 4.8

Fresh 3.2 33 34

Fat 7 3.3 3.5 3.6
14 34 3.6 3.7

Fresh 86.8 85.4 81.6

Moisture 7 85.7 84.3 80.9
14 84.1 83.2 79.5

T;: control (milk) T,: milk + moringa . Tj;: milk + moringa + mango + sugar.

Table (3): Antioxidant activity (%) and Total phenolic content (TPC) of yoghurt
fortified with moringa during storage up to 14 days at 5°C

Parameter Storage (day) Treatment
T, T, T;

Fresh 67.34 93.46 87.83
Antioxidant activity (%) 7 43.85 84.63 75.39
14 37.64 77.56 63.84
Fresh 9.86 15.89 14.71
TPC (mg Gallic acid/100 gm.sample) 7 8.73 15.04 14.13
14 7.93 13.85 12.96

T: control (milk) T,: milk + moringa . Tj;: milk + moringa + mango + sugar.
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Microbiological Analysis

Results cleared that there were an
obvious differences between treatments of
bio-yoghurt in the viable numbers of S.
thermopiles and L. bulgaricus when fresh
and during storage period. The counts were
increased up to the 7" day then decreased
during the progress of storage. The highest
count obtained was of yoghurt made with
moringa (T;) followed by yoghurt made
with moringa + mango (T;) while the
lowest count was in control. Moringa alone
stimulate the growth of both (Lactobacillus
acidophilus and Lactobacillus bulgaricus)
more than moringa + mango. The decline in
bacterial counts may be due to the
decreasing in the pH value of yoghurt
(Yannawa et al., 2014).

These results are in agreement with
those obtained by Vijayalakshmi et al
(2009), Sharareh et al. (2015), Salem et
al. (2013) moreover Van Tienen et al
(2011) suggested that the growth of the
probiotics in M. oleifera-supplemented
yoghurt was found to have a growth-
enhancing effect.

It was clear from this Table 4 that the
count of S.thermophilus increased gradually
up to the 7™ day of storage then decreased
during the progress of storage. The highest
count obtained was in yoghurt made with
moringa (T,) while the lowest count
obtained was in control (T;). These results
are in agreement with those obtained by
Vijayalakshmi ez al. (2009), VanTienen et
al. (2011), Salem et al. (2013) and
Sharareh et al. (2015).

It was clear from the same Table that
yeast and mould and coliform group were
not detected in all treatments allover the
storage period.

Organoleptic properties

Data in Table 5 shows that the total
scores of sensory evaluation of all
treatments were gradually decreased during
storage. This may be due to the increase in
the acidity which affect the rheological
properties. In general, the values of total
sensory evaluation were in the following
desending order Ts > T> T,. These results
are in agreement with those obtained by
Madhu et al. (2012) and Sharareh ez al.
(2015).

Table (4): Microbiological analysis of yoghurt fortified with moringa during storage up

to 14 days at 5°C

Type of culture Storage (day) Treatments (log (cfu/ml)
T, T, T;
Fresh 8.32 8.45 8.44
L. acidophilus, L. bulgaricus count 7 942 10.30 10.13
14 9.30 9.93 9.03
Fresh 8.10 8.12 8.11
S. thermophilus count 7 8.93 10.15 10.04
14 7.90 9.01 8.93
Fresh ND ND ND
Yeast & Mould and Coliform count 7 ND ND ND
14 ND ND ND

T;: control (milk ) T,: milk + moringa . T;: milk + moringa + mango + sugar.
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Table (5): Organoleptic properties of yoghurt fortified with moringa during storage up

to 14 days at 5°C

Sensory parameter Storage (day) Treatment
T, T, T;
Fresh 4.95 4.87 4.80
Appearance (5 marks) 7 4.95 4.87 4.80
14 4.90 4.85 4.75
Fresh 4.93 4.90 4.85
Body & Texture (5 marks) 7 4.93 4.90 4.85
14 4.90 4.85 4.80
Fresh 8.85 8.0 9.5
Flavor (10 marks) 7 8.85 8.0 9.5
14 8.80 7.5 9.3
Fresh 18.7 17.77 19.15
Total acceptance (20 marks) 7 18.7 17.77 19.15
14 18.6 17.20 18.85

T): control (milk) T,: milk + moringa. Tj;: milk + moringa + mango + sugar.

Conclusion

Finally it was concluded, from the
previous data that, the addition of 0.5%
moringa leaves powder and 0.5% moringa
leaves powder +10% mango pulp in the
manufacture of pro-bioticyoghurt stimulate
the growth of LAB and probiotic culture (L.
acidophilus) so increased the nutritional
value of yoghurt. Also all treatments had a
high positive effect on total phenolic
contents and its antioxidant properties.
Moreover the addition of 0.5% moringa
leaves powder +10% mango pulp in the
manufacture of yoghurt increased the
acceptability of product more than the
addition of moringa alone up to the 14™ day
of storage at 5°C.

REFERENCES

Abalaka, ML.E.; Daniyan, S.Y.; Oyeleke,
S.B. and Adeyemo, S.O. (2012). The
antibacterial evaluation of Moringa

oleifera leaf extracts on selected bacterial
pathogens. J. Microbiol. Res., 2: 1-4.

Salem, A.S.; Salama, W.M.; Hassanein,
AM. and El-Ghandour, H.M.A.
(2013). Enhancement of nutritional and
biological values of labneh by adding
dry leaves of Moringa oleifera as
innovative dairy.

Salem, A.S.; Salama, W.M.; Hassanein,
AM. and El-Ghandour, H.M.A.
(2013). Enhancement of nutritional and
biological values of labneh by adding
dry leaves of Moringa oleifera as
innovative dairy of nutritional and
biological values of labneh by adding
dry leaves of Moringa oleifera as
innovative dairy products. World Appl.
Sci. J., 22 (11): 1594-1602.

Ajila, CM. and Prasada, R.U.J. (2008).
Protection against hydrogen peroxide
induced oxidative damage in rat



SINAI Journal of Applied Sciences (ISSN: 2314-6079) Vol. (5) Is. (2), Aug. 2016 205

erythrocytes by Mangifera indica L. peel
extract. Food Chem. Toxicol., 46: 303-
309.

Alizadeh, A. and Ehsani, M.R. (2008).
Probiotic survival in yogurt made from
ultrafiltered skim milk during refrigeration
storage. Res. J. Biol. Sci., 3: 1163-1165.

American Public Health Association
(1978). Standard Method for the
Examination of Dairy Products. 14™ Ed.
Washington, USA.

AOAC (2011). Association of official
Analytical Chemists. Official Methods
of Analysis. 17" Ed., Gaitherburg, MD,
USA.

Caceres, A.; Cabrera, O.; Morales, O.;
Mollinedo, P. and Mendia, P. (1991).
Pharmacological properties of Moringa
oleifera. 1: Preliminary screening for
antimicrobial activity. J. Ethnopharmacol.,
33:213-216.

Delong, D. (2003). How to Dry Foods. H.P
books.

De Man, J.C.; Rogosa, M. and Sharp,
M.E. (1960). A medium for the
cultivation of lactobacilli. J. Appl.
Bacteriol., 23:130-136.

Fadela, C.; Abderrahim, C. and Ahmed,
B. (2009). Physicochemical and
rheological  properties of  yoghurt
manufactured with ewe’s milk and skim
milk. Afr. J. Biotec., 8: 1938-1942.

Frazier, W.C. and Foster, E.M. (1961).
Laboratory Manual for Dairy
Microbiology. Burgoss publishing Co.
USA.

Harnkarnsujarit, N. and Charoenrein, S.
(2011). Effect of water activity on sugar
crystallization and beta-carotene stability
of freeze-dried mango powder. J. Food
Eng., 105: 592-598.

Harrigan, W.F. and Mecconce, M.E.
(1966).  Laboratory = Methods in

Microbiology. Academic press London
and New York.

Hashim, I.B. (2007). Effect of cooling
temperature and defrosting time on date

quality during cold storage. The seventh
annual U.A.E. Univ. Res. Conf,, 1-10.

Ismail, A.M.; Harby, S. and Salem, A.S.
(2006). Production of flavored labneh
with extended shelf life. Egypt. J. Dairy
Sci., 34:59-68.

Kasolo, J.N.; Bimenya, G.S.; Ojok, L.;
Ochieng, J. and Ogwal-Okeng, J.W.
(2010). Phytochemicals and uses of
Moringa oleifera leaves in Ugandan

rural communities. J. Med. Plants Res.,
4:753-757.

Krusch, U.; Neve, H.; Luschei, B. and
Teuber, M. (1987). Characterization
of virulent bactreophages of Streptococcus
thermophilus by host specificity and

electron microscopy. Kieler
Milschwirtschaftl.  Forsch. Ber., 39:
155-167.

Lamoureux, L.; Roy, D. and Gauthier,
S.F. (2002). Production of oligosaccharides
in yoghurt containing Bifidobacteria and
yoghurt cultures. J. Dairy Sci., 85:1058.

Li, W.; Hosseinian, F.S.; Tsopmo, A.;
Friel, J.K. and Beta, T. (2009).
Evaluation of antioxidant capacity and
aroma quality of breast milk. Nutr., 25:
105-114.

Madhu, S.; Prakash, M.; Anita, K.H. and
Neetu (2012). An investigation of
sensory evaluation of flavoured yoghurts
made with different starter culture during
storage. Int. J. Food and Nutr. Sci., 1 : 1.

Makkar, H.P.S. and Becker, K. (1996).
Nutritive  value and  antinutritive
components of whole and ethanol
extracted Moringa oleifera leaves.
Animal Feed Sci. and Tech., 63 (1 -4):
211 -218.



206 El-Sayed, et al.

Mishra, S.P.; Singh, P. and Singh, S.
(2012). Processing of Moringa oleifera
leaves for human consumption. Bull.
Environ. Pharmacol. Life Sci., 2: 28-31.

Saarela, M.; Lahteenmaki, L.; Crittenden,
R.; Salminen, S. and Mattila-Sandholm,
T. (2002). Gut bacteria and health foods-
-the European perspective. Int. J. Food
Microbiol., 78: 99-117.

Sahan, N.; Yasar, K. and Hayaloglu, AA.
(2008). Physical, chemical and flavour
quality of non-fat yoghurt as affected by
a P-glucan hydrocolloidal composite
during storage. Food Hydrocolloid, 22:
1291-1297.

Salminen, S.; Ouwehand, A.; Benno, Y.
and Lee, Y.K. (1999). Probiotics: how
should they be defined? Trends Food
Sci. Tech., 10: 107-110.

Sharareh, H.; Kathryn, M.; Mohammad
S. and Robert, G. (2015). Sensory
evaluation of locally-grown fruit purees
and inulin fibre on probiotic yoghurt in
Mwanza, Tanzania and the microbial
analysis of probiotic yoghurt fortified
with Moringa oleifera. J. Health Popul
Nutr., 33 (1): 60-67.

Tamime, A.Y. (1978). The production of
yoghurt and concentrated yoghurt from
hydrolysed milk. Cult. Dairy. Prod. J.,
13 (3): 16.

Tamime, A.Y. and Robinson, R.K. (1999).
Yogurt. Science and Technology.
London, UK: Wood head Publishing.

Van Tienen, A.; Hullegie, Y.; Hummelen,
R.; Changalucha, J. and Reid, G.
(2011). Development of a locally
sustainable functional food for people
living with HIV in Sub-Saharan Africa:
laboratory testing and sensory evaluation.
Published Online: October 10, 2011,
DOLI:http://dx.doi.org/10.3920/BM 2011.
0024, 2 (3): 193 — 198.

Vijayalakshmi, R.; Nareshkumar, C. and
Dhanalakshmi, B. (2009). Storage
studies of cereal based low fat fruit
yoghurt. Egypt. J. Dairy Sci., 38: 53-61.

Vinderola, C.G. and Reinheimer, J.A.
(2000). Enumeration of Lactobacilii
casei in the presence of L. acidophilus,
bifidobacteria and lactic starter bacteria

in fermented dairy products. Int. Dairy J.
10: 271 275.

Yannawa, S. and Bangkok (2014). Effect
of thai fruits on sensory properties of
fruit yoghurt and survival of yoghurt
starter culture added with probiotic
strains in fruit yoghurt. Res. .
Pharmaceutical, Biol. and Chem. Sci., 5:
283-290.

Yousef, M.; Nateghi, L. and Azadi, E.
(2013). Effect of different concentration
of fruit additives on some physicochemical
properties of yoghurt during storage.
Ann. Biol. Res., 4 (4): 244-249.



SINAI Journal of Applied Sciences (ISSN: 2314-6079) Vol. (5) Is. (2), Aug. 2016 207

ol padlal)

i’ iy s ) (e i ) gl (31590 (3 gl A i)

uJJMdL«Su.QMCJ.\M u.\.\.wd\ saallae el ¢ Jaghll daae e sdaa ‘mu\ L) A58 e

¢ goal ) Bl s de) 305 ) 55 el 0 gl S pe AR W L ol 5IK5 sy dgma o) Ea gy o)
e o pall Aaala diall Ao )3 o slall A0S UV 5 408 W) a5l 535 5 o sle ol Y

‘_AJ‘Y\AJAM\ @Y\SM&&A(A;)Ads‘ujw;\}\Mm‘;\w(ﬂ&)ﬂuﬂe\mbﬁébj ‘u
(\ \)%Y wmﬁd\daulu)&c_@le ¢y oJ\);AA)ﬂcJ.\).ue.\e.ad.\\ﬂawqu 0“0&; \u.\;.uue.\
= %Y s Lactobacillus delbrueckii ssp. bulgaricus and Streptococcus thermophzles e O (e
Ga. Aalaall 025 cluladll ol (Jin 298X 3l pa A 3 o sl & Lactobacillus acidophilus & 58
‘;h} o).\....ul\d.ﬂu.\ﬂb_uﬂ\ d‘JJ\ ujala.qu.e%~,0 43\.;4\?.14_\.11_&\ «d.eb..d\ ‘;} u"_a').qul\dﬁd}).uﬁ\
é;&\&@\@%u\#\@h;b)ﬂb@sﬂ\d.\sja).u.ul\J:uu.\ﬂja.a\.d\dw%\~Mb.a\jaM\
u\JL\.\;|LlAQ‘:.I£_L\;uJJA.J‘L}Ae)J\iVJﬁ_’ eooé{:u.u;.ﬂ\;LU\JASJJJ‘X\e)J\‘;&LJH@LJ\&JDJ\
tob LS ) s Sy s el den 5 A sl g )Se 5 AlaaS

O O alaall 8L e Ao Aty Je ) J g il Alalaall ¢l 5 < bl Hd\ﬁs&uau;_a\ln;}
Lg.)\_u)c\_\ﬂ_d\d.e\.a..d\ S g il 3y oW A gaall :g_ub)\}u.a \bﬁw\ieﬂ“;\}‘jd‘jy\e}ﬂ‘
a).\éu.ee}a\i‘;\;Jd}\ﬂe}d\u,e\.@é\d))_uSH:\JAzA}\u&@&h&d\@hw&\()mu\}m)}dh
el i) gall 5 sailally es:A.d\ el S u.a);.x.\\ 5 yid o\ u)m\.sml\c_m;lé\_ﬂd\ b.JLAMe.\SQ-}J‘JJ‘LASuJ)&.\M
uuj).d\t-\.u.uuébjju.ua.d\aﬁ@\.@.ﬁ@;;d;‘}ﬂe}d\w@\d;ﬂ\&@\uﬁ@uh@\@bw
MLQ)AL&.A\ ‘;Llua‘_;.c\ FM‘JIAJJ)AHJ (a.cé.d\ L;JL’)M UISJ u.’);.\“ b_).ﬁ Pyii] u).a\.a.anbmaj\.\;.’)&.\
u)‘JJ|‘5u.|J;.J\ bJ.ﬁ ;‘-L@_\.I\ g_f‘;jdj‘l“ eﬂ‘w‘;&\.@iﬁ‘ deuSl\daL’.d\ &-\J\SLA.\.U\AJJJAM(:QAAM LSJLI)S\
By JYA OOlladl) @bwdﬂ\ Jo €l dlaleall il oAl 3y ol GO kel Lgima caall A
LE‘WL;‘AC\d}).\JSj‘dA\MMQ-U\SJ&)&JMD)JS&LU\Q-\)\AM‘&\A&}L\MJMM )l\g_xmsa_ﬂ}u.\);_d\
d}‘)f\e}\l\uﬁ\cmm}bj\dw@\.@s\ )MLA\}\AJJ}A\J AA\LEJLU}\ O Laiy Oaleal) 8L (e 4 gha )l
mueJoJuSMALAA\LM\UAm)A L;s\;_u}dher_.uﬂdah}\g)n\usu;);ﬂ\a)ﬁml.@_a‘;\;}
L;}X Asj 32O JM\LM\#@&_’)&M\ da\ dj).uﬂ\ Alaleall u.a\SJ )&Ld\jb;)}db (a.cd.d\ L;JL.UI\
3 yid w\i poll SAa (Rl e paiul Mg cp AN e asld) 4 gall A BanSOU dliaal) Ll 4l 4 alés)
ul;udﬂ\wd\‘_gm\h,lus dj‘)uﬂ\uawéc\laqjﬂbesdd\gdhﬂ;ﬁ!)mﬂéﬁ\Ls}\;.d\ju.u;.d\
Lh\u&m)uw\)@)}db M\L;JDJS\FBJJJAL’(J:M\ddh}\@uyw‘;ﬁ\d)mﬂeﬁéc\
e@u‘}{}.\.\sﬂéﬁ\ ng.\;.al\e.\ﬂha\s;_a\ t_m;u.u;_d\ c).\su.e&u\e}d\ JA\A\ sd}).uﬁ\da\.:mﬂw
‘;\ };JLJ\CA\AJJJAXU\A_\J}AMUAJSMLA\ ‘u.aJ;_\j\ c).\s u.e\i e}.\j\ ua\s;.a‘}” Jaa )A.\.m\}t_l);:\a..d\
Wi sl S &ua L bulgaricus, L. acidophilus and S. thermoplles Oe S gai juiad ) il ol 3l
c_al_ml\e}.d\@h)&_d\A\.\s:‘!e_\séch_ﬂ;.u.\s)‘}m\.d\c‘amjﬂlUA)_\S\LU_\S.JMJA}Aﬂ\)m\).u\_aum)s.u

o siaall Wla "LMwﬂ\aﬂww@\j\e)ﬂ\@b)ﬁ\d\mYwh&\uh@wﬂ\
LN dhan 5 o3 5 5 Al ia COlbaall paan (8 a ) sad SIS ey iy phadll J-'W‘w‘;'us-vd‘
el o 1 s 5 AT on ) sl DT ) S setadl b et e e e 3 sl
O e ol sl (85 el (8 aSaida o JB) o gailall 5 Lo salls as el 5ala ) dias Lai L) 5l
‘;duu_d\} \)sl\‘;e_&;_u_\\;)a‘;r.\écdjﬂﬁ\dab)ﬂdm L&A\c_\.«;}eﬁ;ﬂ\uhjauﬁu;);ﬂ\
\}sl\ FSM%)JJS‘&GFM‘}\AJJJA&L} 2l ol ) Jeas Lain cp il e é_a\.ud\ }J\}dj}ﬂe)ﬂ\
‘_AQFLAUB.UJAD(A:JA\&JD)I\MJ (,.\Sa.\l\c_ﬂ;*)dulau.u;.\l\wwe\j|eﬂ\‘;3cd~z&ﬂ|j
LLA;L&.\.\.IU.IJ;.\Mb).\ﬁw@‘.une).\“jdjy‘(:).\j‘@dj).uﬁ\&JL})}“\.\S’A(A‘\.@S.\“ (QJSA.I%JJLAL\
(,.\Sﬂ\g_auﬁg_deu.u;.d\aﬁww\s\)\e}d\‘_g,m.@s.\!\‘_g(us;.uu)ads\‘_;sm),dh acdall (ol I
d}‘)f\e}d\wd})\_\ﬂ\gabjﬂm d}xﬂ\u\;JJés:\L;r_FLA\}\AJJJA\J?;.\A\LEJLU}\MM
dbah@\gbu;ebd}ﬁuﬁda\écm)}dh acdall (a5 Juas Ly ¢ 5351 3 38 e a g VE Sy
\A.Uyqdbj\u);.ha %~,°)u%&d¢§dd\4)ﬂ@mu\djﬂ\u§m@sw\ hﬂ\wwju.a);.\l\aﬁ

pI'OblOth culture J) Leayl 5 (sl 31 L;J\.s_g.u).\s;.aé\ L;J\ (3;.1\.&;\3%\ . —i—\A.U}q d\,)}\ Osnde 04,0 —
LSJL‘,)” 3O Al Lw\} u‘ﬂ}\.\sﬂ ‘_Aﬁ\ L;M\‘;LJL;: L\J\A.}\ \J.UDLQJU\SJ(L aczdophllus)
djaﬂ\um‘_;\&d\(juu%\~—i—\;.U}d\dbj\u);.kn%no)ucgéb)l\(usmubdaésaj)\.::j CJ.J\
.eooaj\);u)dér_e}a\i‘;\;u.\);_d\c).\ﬁ;\_ﬂ\gdhjﬂew\
b sctﬁj (e sall ;%AL&J"M}’\ Cilalsl)

1) g———aSaal)
e iy al) daala il Lo 3 aslall A0S ANe Y La g1 9iSi g asle MLl a) ) pai jpan 2 -
e ¢ saall 3L daala e )3 AS A0 Y L 9SS 5 agle Sul 6A0) taaa B el a0 - Y



208 El-Sayed, et al.



