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ABSTRACT 
 

 Camel milk is nearly complete nutritive food. Moreover it contains curative 
agents against many bacterial and viral diseases. Therefore the current study was 
preformed to study the effect of using sodium alginate impact as an acid stabilizer at 
ratios of 0.5, 0.75 and 1.0% and/or blending buffalo's milk at levels of 1:3 and 1:1 
without or with adding the stabilizer on the quality of yoghurt made from camel milk. 
The chemical, physico- chemical, microbiological and sensory evaluations were 
performed during the cold storage at 5±2°C for 15 days. 
 Obtained data of the chemical evaluation showed a remarkable decrease in 
pH values and increase in acidity of the treatments during storage, while the control 
showed very slowly development in these estimates up to the tenth day of storage 
then a considerable increase was performed with increasing storage period.  

Blending buffalo's milk with camel milk revealed the apparent increase 
diacetyl and acetyl methyl carbinol during the tent days of storage, then, decreased 
with progress of up to 15 days. The addition of sodium alginate improved body and 
texture causing excessive increase in the consistency of the yoghurt imparting it an 
atypical jelly – like structure increased by  increasing the concentration of the 
stabilizer and less amount in whey synersis. On the other hand, blending the buffalo's 
milk increased the amount of separated whey. There was fairly decrease in the 
clotting time by increasing supplemented camel milk by buffalo's milk.  

Microbiological evaluation also showed fairly decrease in total microbial, 
lactic acid bacteria, yeasts and fungal growth in camel yoghurt samples with or 
without stabilizer. On the other hand, these microbial counts increased by increasing 
the added amount of buffalo's milk up to the ratio 1: 1 treatment. 

On the organolyptic judging; flavor, body and texture were really improved by 
adding buffalo's milk. The blended and stabilized samples gave the best score with 
the ratio 1% sodium alginate when blended at the level of 3: 1 and with the ratio 
0.75% sodium alginate at the level 1:1 of substituting with buffalo's milk. This trend 
was much more pronounced that adding stabilizer and/or buffalo's milk in making 
camel yoghurt improved its organoliptc and physic- chemical properties as a healthy, 
nutritive and curative product 

 

INTRODUCTION 
 

     Recently, there has been tremendous increase of yoghurt 
consumption as a popular, nutritive and curable product being one of the  
probiotic foods containing probiotic bacteria, Hattingh and Viljoen,  
(2001). During the last decades, there was a great interest in breading 
camels and consuming their milks by those whom suffering from hepatitis  
( Sharmanov et al.,1978) and some other suffering from gastrointestinal 
diseases being contain antibacterial and antiviral  activity of their milk 
protective proteins, such lysozyme (LZ), lactoferrim (LF)  lactoperoxidase 
(LP), immunoglulin G and secretory immunoglobulin A. 
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    The activity of these protective proteins was assayed against 
Lactococcus lactis var. cremoris, Escherichia coli, Staphycoccus aureus, 
Salmonella typhimurium and rotavirus (EL- Agamy et al., 1992). Peptides 
derived from whey proteins, such as β- lactotensin derived from β- lacto 
globulin, lactoferroxin from lactoferrin and albutesin A from serum albumin; 
these other bioactive peptides are used as antimicrobial ingredients in infant 
foods (Tomita,et al.,1991& Regester,et al., 1997).  

Camel milk has medicinal and health effects, it is used in the 
treatment of diabetes. Liver diseases, general fatigue in old people and as a 
feed supplement to milking mothers. The camel milk is also known for its 
antimicrobial activity, which is confirmed by its late acidification and good 
stability. The activity is more important in whey than in casein and is related 
to the high level of lactoferrin, lactoperoxidase and lysozymes which vary 
from 280 to 648 mg / liter vs. 13 mg/liter in cows milk (Mohamed Bengourni et 
al., 2005).& Konuspayeva et al.,(2005)  

Lactoferrin is an iron-containing protein with a molecular mass of 76 
– 80 KDa with 689 amino acids residues and 2 fe 3+ binding centers. 
Lactoferrin has antibacterial, antiviral, antifungal, anti carcinogenic, anti 
inflammatory, antioxidant and analgestic properties, lactoferrin also raises the 
immune response of the organism and is involved in Parkinson's and 
Alzheimer's disease in a comparative survey of lactorrin concentration in 
different milks showed that the biggest content is in camel milk which has 30 
– 100 times higher than that of bovine milk ( Konuspayeav et al., 
2005.Colostrums and milk samples from camel on 2,15 and 30 days post 
partum contained a concentration of lactoferrin 5.10 and 2.48 mg/ml of 
colostrum (2 days) and normal milk (15 – 30 days) postpartum and these 
concentrations were higher than in other colostrums and normal milk from 
other ruminants (Abd – El – Gawad et al., 1996). 

Colostrum of camel milk contained a much higher concentration of 
insulin than that in milk of the other mammals and the camel’s caused a 
temporary decline in blood sugar of the rats. Lactose was converted to 
glucose and then absorbed, raising blood glucose to normal. On the other 
hand, camel milk was unaffected by gastric acid allowing the insulin to be 
absorbed in the small intestine (Zagorsko et al., 1998), (Agrawal, et al. 2003 
and Breitling, 2002) found that dromedary milk has anti – diabetic activity 
effect than cow's milk. The incidence of insulin and anti – diabetic activity of 
camel milk and the curative action of Arabian milk camel on some cancer 
biomarkers in rat liver intoxicated with aflatoxin β1 was also studies by 
(Breitling & Magjeed, 2004).  

On the other hand, nutrients from camel milk represent considerable 
value comparing to those of cow's milk. Camel milk contains 15.9% and 
84.1% non protein nitrogen (NPN) and nitrogen protein (NP) of the whole 
nitrogen in camel milk proteins. The casein nitrogen (CN) and non casein 
nitrogen (NCN) were 64 and 36% of the total nitrogen (TN) respectively and 
the whey protein nitrogen (WPN) was 19.9% of nitrogen protein. In Saudi 
Arabian, (NPN) and (NP) were 10.2 and 89.8% of the TP ( total protein ), 
respectively the average values of (CN) and (NCN) were 63.3 % and 36.8% 
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of (TP) respectively, while this value of the whey nitrogen protein reached 
26.4% of (TNP). ( Mehaia and Al- Kanhal, 1989 & Mehaia et al., 1995 ). 

 Nawar et al.,( 2001) proved that camel's milk fat contains low levels 
of saturated fatty acids than that of goats and sheep; hence these fatty acids 
were 58.65, 71.25 and 74.81% and 41.35, 28.75 and 25.11% respectively for 
saturated and unsaturated fatty acids in the three mentioned animals. The 
short chain evaporated fatty acids (C4- C14) were low 14.44, 36.57 and ones 
(C16 – C20) were high (44.21, 34.68 and 37.27% respectively, it also contains 
high levels of polyunsaturated fatty acids (C18: 2 – C18: 3). The camel milk 
being contains antimicrobial growth factors in high concentrations of lyzosium 
comparing with cow's milk (Barbour et al., 1984); this aids to keep this milk 
fresh for longer time and prevent the growth of pathogenic bacteria.  

The growth of lactic acid bacteria were more active in cow's milk than 
in camel milk, while the ability of protein proteolysis were higher than those in 
cow's milk (Abu–Tarbush, 1996).Also the low content of casein protein (CP) 
gives very soft curd when making fermented milks or cheese (Mehaia, 1993a) 
and (Mehaia, 1993b ). Therefore, the objective of the present study was to 
improve the ability of producing healthy fermented curative set yoghurt with 
good properties from camel milk by using an acidic stabilizer and or 
supplementing camel milk partially by buffalo's milk.  

 

MATERIALS AND METHODS: 
 

1- The starter culture:  
Un activated pure starter culture containing Streptococcus salivarus 

sub thermophilus and lactobacillus delbruckii sub sp. bulgaricus (1:1) was 
obtained from the department of dairy science and technology, Faculty of 
Agriculture, Kafr El- Sheikh Univ. it was reactivated by transferring in an 
autoclaved fresh cow's skim milk for two succive transfers.  
2- Milks and Other Additives:  
 Camel milk was purchased from a camel heard in west desert.  
Buffaloe's milk (6% fat) was obtained from animal science department, faculty 
of agriculture, Kafr El-Sheikh university .Sodium alginate was obtained from 
El-Gomhouria Company.  
Yoghurt Manufacture:   
 Camel and buffalo's milks were pasteurized at 85°C/20 min.The 
starter culture was added at a ratio of 3%w/v) of the pasteurized milks. A 
control of cultured 100% camel milk was poured in plastic cups by 100 ml in 
each and the rest was used for the samples shown as follows:  
Control: 100%Camel milk.  
T1a: Camel milk + 0.50 % sodium alginate. 
T1b: Camel milk + 0.75% sodium alginate. 
T1c: Camel milk + 1.00% sodium alginate. 
T2a: Camel milk + Buffalo's milk (3: 1). 
T2b: Camel milk + Buffalo's milk (3: 1) + 0.50% sodium alginate. 
T2c: Camel milk + Buffalo's milk (3: 1) + 0.75% sodium alginate. 
T2d: Camel milk + Buffalo's milk (3: 1) + 1.00% sodium alginate. 
T3a: Camel milk + Buffalo's milk (1: 1). 
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T3b: Camel milk + Buffalo's milk (1: 1) + 0.50% sodium alginate. 
T3c: Camel milk + Buffalo's milk (1: 1) + 0.75% sodium alginate. 
T3d: Camel milk + Buffalo's milk (1: 1) + 1.00% sodium alginate  
Chemical and Physico- chemical analysis: 
 Camel and buffalo's milks were analyzed for total solids, moisture fat, 
protein, ash and lactose contents according to Ling, (1963). Acidity for the 
used milks and prepared fresh and storage samples were also estimated 
according to Ling, (1963). pH values for the control and treatments were 
measured using digital pH meter. Wheying off or curd synersis was 
determined according to (Harwalk and Kalab 1983).The test was performed 
at room temp. for 1hr. and the volume of whey was weighed according to 100 
gram of yoghurt. Diacetyl and acetone; were determined according to 
(Westerfeild, 1945). 
Microbial analysis: 
        Lactic acid bacterial count was tested according to Lee et al., 
(1973).Total bacterial count, moulds and yeasts were counted according to 
Diffco (1974) using trepton glucose-yeast extract agar and potato dextrose 
agar media respectively.  
Organoleptic Evaluation of Produced Yoghurt:  
 The sensory qualities of produced yoghurt were evaluated by eight 
panelists according to (El-Shibiny et al., 1979) with some modifications.(20 
points)for appearance,(50 points) for flavor and (30 points) for body &texture.    

 
RESULTS AND DISCUSSION 

 
 Table (1) illustrates the gross chemical composition of fresh camel 
and buffalo's milks as percent of total solids, moisture, total protein, fat ash 
and lactose. The same table also reveals the estimated and measured acidity 
and pH values, respectively. These results are in close agreement with those 
of Farag and Kebary (1992), (Soryal,1985, Wangoh et al.,1998) Who found 
that the composition of Somali and Turcana breads were 12- 45 and 13- 44% 
T-S, 4.20 and 4.81% fat; 3.08 and 3.31% protein, 4.18 and 4.28 % lactose 
and 0.79 and 0.93% ash respectively. 
 
Table (1) Chemical composition of fresh Camel and Buffaloe's milks 

Items % moisture 
%Total 
protein 

% Fat % Ash 
% 

Lactose 
% Total 
solids 

pH 

Camel milk 88.07 2.90 3.90 0.74 4.39 11.93 7.13 

Buffalo's milk 83.32 4.10 6.80 0.83 4.90 16.68 6.62 

      Table (2) demonstrates titratable acidity and pH values of yoghurt made 
from camel milk supplemented with sodium alginate and /or blended with 
buffalo's milk. Resultant data show that camel yoghurt (control) and stabilized 
yoghurt revealed the lowest acidity in fresh and after 5 days storage ( 5.55 to 
5.03 ) for pH values, and ( 0.69 to 0.58 % ) for acidity.  

Blending camel milk with buffalo's milk decreased pH values and 
increased acidity at remarkable levels in all blended samples that 
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accumulatively increased by increasing the replacement ratio. This developed 
acidity in the product during storage periods improved both flavor and body & 
texture. On the other hand, this concentration of lactic acid in 100% camel 
yoghurt was very slightly increase during the first period of refrigerated 
storage up to the tenth day, and then increased at a considerable rate. These 
findings may be related to the higher pH value of camel milk and containing 
anti microbial growth factors in higher concentration of lyzosium, lactoferrin 
and lactoperoxidase comparing with cow's and other milks that keep this 
milk,(El-Agamy et al.,1992), (Konuspayva et al.,2005),and (Mohamed 
Bengourni et al.,2005) fresh for long time (Barbour et al., 1984). Moreover, 
the higher protein proteolysis in camel milk inactivates the growth of lactic 
acid bacteria (Abu–Tarboush, 1996). 
 
Table (2): Titratable Acidity and pH Values of Camel Yoghurt 

Supplemented with Sodium Alginate and / or Blended with 
Buffalo's milk  

Ite-
mo 

Stora
ge in 
days 

Treatments 

Contr
ol 

T1a T1b T1c T2a T2b T2c T2d T3a T3b T3c T3d 

P
H

 

Fresh 5.55 5.45 5.33 5.27 4.66 4.60 4.63 4.68 4.53 4.43 4.37 4.33 

5 5.36 5.15 5.11 5.03 4.44 4.40 4.36 4.31 4.30 4.28 4.18 4.13 

10 4.83 4.76 4.70 4.59 4.26 4.10 4.00 3.96 3.88 3.69 4.49 3.36 

15 4.67 4.66 4.56 4.46 3..92 3..68 3.69 3.70 3.40 3..34 3..36 3.26 

A
c
id

it
y
 Fresh 0.58 0.60 0.63 0.65 0.72 0.73 0.75 0.76 0.77 0.79 0.81 0.82 

5 0.64 0.68 0.69 0.67 0.76 0.77 0.79 0.81 0.81 0.90 0.83 0.85 

10 0.69 0.71 0.73 0.72 0.4 0.88 0.92 1.05 1.08 1.06 1.13 1.20 

15 0.72 0.73 0.76 0.80 0.98 1.07 1.06 1.03 1.20 1.15 1.21 1.24 

 
Data in Table (3) demonstrates some physico – chemical properties 

of yoghurt made from camel milk supplemented with sodium alginate and / or 
blended with buffalo's milk. The rate of whey  synersis of stabilized samples of 
camel yoghurt was steadily decreased when measured at room temp. ( 25 - 
30°C) up to the final storage period, yoghurt made from camel milk blended 
with buffalo's at the ration 3 : 1 without stabilizer had the highest rate of whey 
synersis followed by the ratio 1 : 1 whither fresh or after 15 days of cold 
storage .  

The same table demonstrates the clotting time of the studied product 
which indicated that the cultured camel milk did not coagulate up to the 
maximum time needed to perform the coagulation. Time needed were 5.25, 
5.20 and 5.10 hr. for the treatments stabilized with 0.5, 0.75 and 1.00% S.A 
of all experimented treatment , this often related to the high content of 
antimicrobial factors, immunoglobulin G and protective proteins such as 
lysozium (1Z) , lactoferrins (LF) and lactoperoxidase ( Tomita Etal,., 1991 ) , ( 
Regester et al., 1997 ) and ( El-Agamy et al., 1992 ) .  

On the other hand the clotting time of blended camel yoghurt 
samples showed fairly shorter time compared to the stabilized control  
(4.50 and 4.00 hr.) for the blended samples with buffalo's milk at level 3: 1 
and 1: 1 respectively. This time of coagulation achieved another decrease 
with supplementing the blended samples with sodium alginate at ratio of 0.5, 
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0.75 and 1.00% which needed 4.40, 4.30, 4.20, 3.50, 3.30 and 3.20 hr 
respectively (not tabulated). These results were in accordance with (Mehia, 
1993a) who found that the low content of casein proteins (CP) and (CN) in 
camel milk gives very soft curd when making fermented milks or cheeses.  

These results of clotting time may be explained by its poorness of 
casein 6 (the bigger size of micelles , the lower dry matter content, the 
smaller size of fat globules and low content of colloidal calcium (35% vs. 
65%) compared to cow’s milk as found by (Mohammed –Bengoumi, 2005). 
He also discovered that the spontaneous acidification and clotting of raw milk 
at 35°C is longer in camel milk with a latent phase ranging from 4-
8°hr.compared to cow milk (2-3hr.) enzymatic coagulation of camel 
adjunction 50 to 100 times than that used in other ruminant milk.  
 
Table (3) Some Physico – Chemical Properties of Yoghurt Made from 

Camel Milk Supplemented by Sodium Alginate or / and Blended 
with Buffalo's Milk. 

Itemo 
Storage 
in days 

Treatments 

Control T1a T1b T1c T2a T2b T2c T2 d T3a T3b T3c T3d 

Clotting time(hr.)  - 5.25 5.20 5.10 4.50 4.40 4.30 4.20 4.00 3.50 3.30 3.20 

S
y
n

e
rs

is
%

 

a
t 

2
5
--

3
0
°C

 

Fresh - 29.93 27.60 25.45 22.92 20.37 18.26 15.33 20.95 18.15 13.40 1.43 

5 - 28.70 27.53 25.02 22.80 20.75 18.28 14.67 20.87 17.13 13.65 11.33 

10 - 27.60 27.33 24.55 24.76 20.85 18.26 14.33 21.09 18.38 13.60 10.73 

15 - 25.00 24.89 24.33 25.72 21.90 19.67 13.33 23.39 19.06 13.87 11.67 

S
y
n

e
rs

is
%

 

a
t 

5
°C

 Fresh - 15.03 14.36 1.56 13.62 12.96 11.08 10.33 10.36 9.63 9.06 9.00 

5 - 14.63 14.16 11.37 13.29 12.76 10.79 10.00 10.99 9.46 8.89 8.33 

10 - 14.00 14.00 10.69 13.36 11.83 10.13 9.76 12.43 9.27 8.56 7.00 

15 - 13.33 13.46 10.63 14.43 12.43 10.89 9.66 15.56 9.92 8.76 7.67 

D
y
a
c

e
ly

l 

a
c
e

te
y
l 

m
e
th

y
l 

c
a
rb

io
l 

m
g

/1
0
0

g
r Fresh 7.50 8.00 8.50 9.00 11.50 12.50 13.50 15.00 17.50 20.00 21.00 21.50 

5 8.00 8.60 9.30 10.70 12.70 13.60 14.30 16.60 18.70 21.30 22.50 22.70 

10 9.00 9.30 9.70 11.30 13.00 13.30 14.60 16.70 19.90 22.00 22.90 23.00 

15 10.50 10.30 10.70 11.60 12.60 11.0 12.60 14.00 17.00 20.00 21.00 21.00 

Clotting time( hr. ) -

0

1

2

3

4

5

6

T1a T1b T1c T2a T2b T2c T2 d T3a T3b T3c T3d

T1a T1b T1c T2a T2b T2c

T2 d T3a T3b T3c T3d

 
Figure ( 1 ) : Clotting Time ( hr. ) 
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Control T1a T1b T1c T2a T2b T2c T2 d T3a T3b T3c T3d

Treatments

Dyacelyl aceteyl methyl carbiol mg/100gr Fresh

Dyacelyl aceteyl methyl carbiol mg/100gr 5

Dyacelyl aceteyl methyl carbiol mg/100gr 10

Dyacelyl aceteyl methyl carbiol mg/100gr 15

 
Figure (2):Relationship between storage time and  

the amount of DA and AMC 
 

Resultant data in table (4) reveals the effect of the applied sodium 
alginate and buffalo's milk supplemented to camel milk on total viable count, 
lactic acid bacterial count , spore-forming bacteria , yeasts and fungi .results 
appeared that preferring bacteria, yeasts and fungi. Results appeared that 
there was a great inhibition for the spore – forming bacteria and yeasts & 
fungi in the control and stabilized camel sample whither fresh or stored up to 
the tenth day.  
 

Table (4) Microbial Evaluation of Camel Yoghurt Supplemented by 
Stabilizer and / or Buffalo's Milk as cfu / ml 

Items 
Stora-
ge in 
days 

Treatments 

CCont-
rol 

T1a T1b T1c T2a T2b T2c T2d T3a T3b T3c T3d 

Total 
viable as 
count X10 

3/ml 

Fresh 0.15 0.19 0.18 0.19 1.56 1.765 1.780 1.680 4.150 4.280 4.565 4.365 

5 1.65 2.12 2.19 2.26 4.65 4.27 4.425 4.560 9.480 9.696 9.761 9.963 

10 3.18 3.79 3.825 3.94 7.98 8.28 7.685 7.542 13.690 13.927 
14.192

1 
13.998 

15 4.64 5.35 4.995 5.245 5.445 5.930 5.375 5.090 9.000 9.260 8.939 8.730 

L
a

c
ti

c
 

a
c
id

 

b
a

c
te

ri
a
 

a
s
 c

o
u

n
t 

x
1
0

 3
 Fresh 0.10 0.16 0.16 0.16 1.2 1.3 1.32 1.33 3.5 3.7 4.0 4.10 

5 1.6 2.0 2.10 2.12 3.5 3.5 3.6 3.7 8.9 8.9 9.0 9.2 

10 2.9 3.3 3.8 3.9 6.7 6.9 6.5 6.5 12.9 13.0 13.2 13.0 

15 4.6 4.9 4.95 5.15 6.12 5.0 4.30 4.20 8.2 8.3 8.10 8000 

S
p

o
re

 
fo

rm
in

g
 

b
a

c
te

ri
a
 

c
fu

\ 
m

l Fresh - - - - - - - - 20.0 20.0 20.0 20.0 

5 - - - - 5 5 5 5 10.0 10.0 10.0 - 

10 - - - - - - - - - - - - 

15 - - - - - - - - - - - - 

Y
e
a
s

ts
 &

 f
u

n
g

i 
a
s

 

c
fu

 /
m

l 

Y
e
a
s

ts
 Fresh - - - - 100 100 100 100 220 210 200 235 

5 - - - - 150 150 200 200 260 276 240 260 

10 10 10 10 10 180 180 185 182 320 397 450 480 

15 10 10 10 10 240 230 240 230 380 450 430 410 

F
u

n
g

i Fresh - - - - 120 200 250 230 310 320 323 360 

5 - - - - 490 520 525 550 480 490 491 493 

10 18 18 20 20 940 900 900 850 520 510 530 512 

15 20 25 25 25 640 680 620 610 413 410 409 308 



El-gammal, Om- el saad I. and M.A.M. Moussa 

 

 6438 

These results are in line with those of Barbour et al., (1984), who 
stated that camel milk inhibit pathogenic bacteria. In a comparative study, 
Konuspayeva et al., (2005) found that lactoferrin concentration in camel milk 
has 30-100 times higher than in bovinn milk, and after heat treatment at 
850C, camel milk still contains 37% of lactoferrin.The same samples 
appeared slightly increase in yeasts and fungi then considerable increase 
after the tenth day of cold storage up to the final storage periods.  
On the other hand blended samples with buffalo's milk recorded higher 
increase in lactic acid up to the tenth day, and then decreased at 
considerable numbers up to the end of storage periods. This increase in 
microbial numbers was mainly as results of substituting camel milk partially 
by buffalo's milk that removed the inhibition related to the inhibitory factors in 
camel milk. Table (5) demonstrates sensory evaluation of yoghurt samples 
fortified with 
 sodium alginate and or blended with buffalo's milk by 3: 1 or 1: 1. these 
results showed that the control samples did not coagulate up to the tenth day 
of cold storage, while adding sodium alginate at ratios of 0.5, 0.75 and 1.0% 
caused excessive increase in the consistency imparting an atypical jellylike 
structure in the non coagulated samples of 100% camel milk . On the other 
hand, the sodium alginate improved the very weak body and texture of all 
samples up to the concentration of 1.0% and reducing whey separation 
whether at room temp or at refrigerator. The very soft curd obtained after ten 
days cold storage of 100% camel milk yoghurt may in accordance with the 
low content of protein  (CP) (Mehaia, 1993a) and the higher content of 
antimicrobial growth factors and higher protein proteolysis (Barbour et al., 
1984) and ( Abu–Tarboush,1996) and Lucey and Singh (1998).  
 Camel yoghurt sample with 1.00% stabilizer achieved the highest 
total score for the appearance, body & texture and flavor for fresh, and stored 
samples up to final storage periods (77.00, 87.00, 83.00 and 72.54 %)  
respectively.  

Blending camel milk with buffalo's whole milk improved the 
organolyptic properties at remarkable degree by increasing the blending 
ratios up to 1: 1. Moreover, adding sodium alginate improved both flavor and 
body & texture at magnitude levels as shown in table (5). The best results 
achieved by the ratio 1.0 % stabilizer when camel milk blended with buffalo's 
at the level 3 : 1, meanwhile these  results showed by the ration of 0.75% 
stabilizer at the level(1:1) replacement of buffalo's milk. It is observed from 
illustrated degrees that there was acceptable flavor in stored camel yoghurt 
100% up to the tenth day of cold storage and palatable flavor in both blended 
milks (3:1 and 1:1) this may be related to the development of acidity 
increasing of the diacetyl and acetyl methyl carbinol that increase with higher 
replacement of camel milk by buffalo's milk and the curd firmness was also 
increased with higher replacement which increase casein and T.S. content.  
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Table (5) Sensory Evaluation of Yoghurt Manufactured from Camel milk 
Fortified with Sodium Alginate and/ or Blended with Buffalo's 
Milk.  
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Items 

Stor-
age 
in 
days 

Treatments 

Control T1a T1b T1c T2a T2b T2c T2D T3a T3b T3c T3D 
A

p
p

e
a
ra

n
-

c
e

 

2
0
  

d
e

g
re

e
 

Fresh 9.00 13.33 17.67 17.67 17.33 17.67 17.63 17.63 18.16 18.33 18.67 18.33 

5 12.33 15.33 18.00 18.33 17.00 18.00 18.33 17.33 17.23 18.33 18.67 17.33 

10 12.33 15.33 18.00 18.33 17.00 18.00 18.33 17.33 17.23 18.33 18.67 17.33 

15 14.00 15.00 15.33 15.66 13.33 14.00 14.33 14.67 13.67 14.67 15.00 15.00 

F
la

v
o

u
r 

5
0
 

d
e

g
re

e
 Fresh 24.00 33.67 34.33 35.00 43.33 43.67 44.67 45.00 46.33 46.67 47.33 46.00 

5 30.00 33.39 38.67 39.67 44.67 45.00 46.33 46.70 47.00 47.33 48.00 46.33 

10 35.33 40.33 42.00 43.00 42.00 46.33 46.67 46.00 46.67 47.67 47.67 44.00 

15 36.00 81.00 30.00 37.33 35.33 34.33 35.00 36.00 35.67 36.00 36.33 35.00 

B
o

d
y
 &

 
te

x
tu

re
 

3
0

d
e

g
re

e
 Fresh 14.00 21.33 22.67 24.33 23.33 24.00 25.33 26.70 27.67 27.33 27.67 25.33 

5 16.00 23.43 23.33 25.33 24.67 24.67 25.67 27.00 27.00 28.67 28.38 24.67 

10 20.33 23.67 24.00 25.67 25.67 25.00 26.00 25.33 26.33 25.67 27.33 23.33 

15 23.00 20.00 22.00 22.60 21.00 21.70 22.00 21.33 22.33 23.00 23.33 22.00 

T
o

ta
l 

1
0

0
 

d
e

g
re

e
 Fresh 47.00 68.33 74.67 77.00 83.99 85.31 87.93 89.33 92.16 92.33 94.67 89.33 

5 58.33 72.03 79.93 83.00 87.01 87.60 90.13 91.70 92.18 94.67 95.29 89.33 

10 67.99 79.33 84.00 87.00 84.67 89.33 91.00 88.6 90.23 91.67 89.67 84.66 

15 73.00 66.00 67.33 72.54 69.66 70.03 71.33 72.00 71.67 73.67 73.66 72.00 
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                                          تحسين جـودة الزبـادى المصنع من لـبن الابـل
   **             رفة محمد موسى      محمد ع  و    *                       أم السعد اسماعيل الجمال

           امعة الأزهر ج  –                    لية الاقتصاد المنزلى  ك    -                           قسم علوم وتكنولوجيا الأغذية  *
             زارة الزراعة و  -                        عهد بحوث الانتاج الحيوانى م  -                 قسم كيمياء الألبان  **

                   
           مةا يتتويةه ل                                                                                نظرآ لما أثبتته الدراسات السابقة من كون لبن الجمال ذات قيمة غذائية وعلاجيةة كبيةر    

     ينةةات                         لنمةةل لدراسةةة أثرادةةا ة ألج ا                                                            وامةةل مدةةاد  لنمةةو النديةةد مةةن البكتيريةةا وال يروسةةات  لةةذا كةةان  ةةذا     مةةن ع
  .  %    0,55   , و  50     5,0                                                                                الصوديوم كماد  مغلظة للقوام تناسب طبينة اللبن التامدية , وذلة  بمسةتويات اسةتمدام  

          مثبةت وذلة                     ام أوعدم استمدام ال        مع استمد   0 :   0 و   0 :   3                                                  وكذل  ملط لبن الابل مع اللبن الجاموسى بنسب استبدال 
    5                                    على ص ات الزبادى المصنع من لبن الابل 

       ز )الأس                                                                                  تةم دراسةةة بنةةو المةوام الكيماويةةة وال يزوكيميائيةةة والميكروبيولوجيةة والتسةةية كدرجةةة تركيةة                
   جةة  لا                                                                           (، تطور التمودة  ى المنتج الطازج وكذل  ملال  ترات التمزين على درجة ترار  الثpH          الأيدروجينى

                              وكذل  موام رشح المثر  للشرش.  5    يوم     00 ،    05 ،   0     لمد  
     يةاد                                                                                 أودتت نتائج دراسةة المةوام الكيماويةة انم ةاو وادةح  ةى قةيم الاس الأيةدروجينى  ةى مقابةل ز                

   اء                                                                                         ملتوظةةة  ةةى تمودةةة المنةةاير  مةةلال  تةةرات التمةةزين وكانةةت  ةةذى التغيةةرات ط ي ةةة  ةةى عينةةة الكنتةةرول أثنةة
                         ادتة بزيةاد   تةر  التمةزين                            يوم ثم زادت التمودة زياد  و   5 0- 0                                    التتدين وملال  ترات التمزين الأولى من 

          بن الجمةال                          ترتب على اسةتبدال جةزء مةن لة   5                                                              تتى نهايته بالنسبة لنينة الكنترول والنينات المداف لها مثبت  قط
        ال واتةةى                                                                                        بةةاللبن الجاموسةةى زيةةاد  كبيةةر   ةةى  ةةذى التقةةديرات علةةى مسةةتوى جميةةع المنةةاملات بزيةةاد  نسةةبة الاسةةتبد

     تايل                                                      ين وزيةاد   ةى تركيةز مةاد  النكهةة مةن الةداى آسةيتايل والأسةي                                   أودتت أيدا انم او كبير  ى وقةت التتدة
    5                                                                             ميثايل كربينول تتى اليوم النشر من التمزين ثم انم او آمر تتى نهاية مد  التمزين

       ن قةوام                                                                                 وعلى الجانب الآمر  قةد أودةتت النتةائج أيدة  أن ادةا ة ألجينةات الصةوديوم قةد تسةن كثيةرآ مة                
  ى         سةتبدال  ة                                                                    لناتج وقلل ان صال الشرش الذى ازداد زياد  وادتة وكبير  بزياد  نسةبة الا                    وصلابة مثر  الزبادى ا

  5                               المناملات التى لم يداف لها مثبت 
     درجةةة  ب                                                                                 أودةتت نتةةائج ال تةةم الميكربيولةةوجى أن الأعةةداد الكليةةة وأعةةداد ميكروبةةات البةةادئىء انم دةةت               

         لةى مسةتوى                                          لزياد  بند اليوم المامس من التمةزين وذلة  ع                                              وادتة ملال ال تر  الأولى من التمزين ثم بدأت  ى ا
          دح  ةى نمةو                      كما كان  نا  تثبيط وا   5                                                                عينة الكنترول والمناملات الأمرى التى لم يداف اليها اللبن الجاموسى 

    كمةةا  5 ت                                                                                        ال طريةةات والممةةائر واننةةد م وجةةود البكتريةةا المكونةةة للجةةراثيم  ةةى عينةةات الكنتةةرول ومنةةاملات المثبةة
           يكروبةى  ةةى                                                                            ج أن الاسةةتبدال الجزئةى بةةاللبن الجاموسةى قةد قلةةل مةن  ةةذا التةلثير المثةبط للنشةةاط الم            أودةتت النتةائ

                                                        المنتج أثناء التتدين والتمزين على مستوى جميع المناملات .
     مثبةت                                                                                  أودتت أيد  نتائج التتكيم التسى تتسن وادح  ةى الطنةم ومةوام التركيةب والقةوام بادةا ة ال                

   .  0 : 0                                بدال باللبن الجاموسى تتى النسبة                  وبزياد  نسبة الاست
       


