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Abstract: Camel milk has an important role in human nutrition in the hot regions and arid countries. The general 
composition of camel milk varies in various part of the world with range of 3.07-5.50% fat, 3.5-4.5% protein, 0.7-
0.95% ash and 3.4-5.6 % lactose, 12.1-15% total solid. Camel milk is different from other ruminant milk, having low 
cholesterol, low sugar, high minerals (sodium, potassium, iron, copper, zinc and magnesium), high vitamin C. Camel 
milk contains more proteins and whey protein than cow milk. Camel milk is remedy for viruses causing diarrhea as 
Rota Virus considering it could be important from public health point of view to anticipate the vital hazard in camel 
raw milk and its produces. In this study, we used rat model of rotavirus infection which causing diarrhea. This 
investigation was designed to prepare fermented Camel milk with low fat (1.5%) and using it in formulas for feeding 
diarrhea rats (25%, 50% and 75%) to perform the role of the macro elements (sodium, potassium, phosphorous and 
calcium) as well as detection of Staphylococcus aureus of the three prepared formulas for diarrhea rats. Results 
indicated that the fermented camel milk had higher content in sodium and potassium than the row camel milk and 
there was stopping diarrhea on formula  (3), this is due to the formula  (3) can be considered antimicrobial and  a 
strong vital inhibitor to human Rota Virus which represents the main diarrhea-causing agent in infants. It can be 
concluded that fermented camel milk can be considered as a good food of high nutritive and therapeutic applications. 
Meanwhile, the high content of antimicrobial agents in camel milk may explain its potential as an activity especially 
against diarrhea. 
[Abeer A. Khayal and Ragia O.M. Biochemical and Microbiological Evaluation of Fermented Camel Milk. N Y 
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Introduction  

Camel’s milk in particular is a good source of 
various vitamins and minerals and is characterized 
for its low cholesterol and high concentration of 
insulin Agrawal et al., 2005) & (Badriah., 2012). 
Camel, which is also known as ship of desert, is used 
for transportation and a source of milk, meat and woo 
( Meiloud et al., 2011). It has medicinal properties 
and antibacterial and antiviral activity (El-Agamy et 
al., 1992). which may be due to higher concentration 
of lactoferrin in camel’s milk (Yagil, 1994) . Camel 
milk is used therapeutically against hepatitis, dropsy, 
problems of spleen, asthma, (Mal et al., 2000. Camel 
milk is also having low cholesterol, low sugar, high 
minerals (sodium, potassium, iron, copper, zinc and 
magnesium), high vitamin C, low protein and large 
concentration of insulin (Agrawal et al., 2004) & ( 
Arrowal.,2005) . There are no allergens, and it can be 
consumed by lactase deficient persons and those with 
weak immune systems. The milk is considered as 
having medicinal properties. In Sahara, fresh butter is 
not eaten, but is often used as base for medicines. The 
products developed also include cosmetics or 
pharmaceuticals. It claimed that the value of camel 
milk is to be found in  the high concentrations of 
volatile acids especially, linoleic acid and 
polyunsaturated acids, which are essential for human 

nutrition (Agrawal et al., 2004) . A series of 
metabolic and autoimmune diseases are successfully 
being treated with camel milk. In India, camel milk is 
used therapeutically against dropsy, jaundice, 
problems of spleen, asthma, anemia, piles and 
diabetes role of raw camel milk in chronic pulmonary 
tuberculosis patients has been observed (Mal et al., 
2000 & Agrawal et al., 2004) . 

Milk plays a significant role in human’s 
nutrition for conducted to test the effect of camel’s 
milk in comparison the wonderful reason that they 
are excellent source of to cow’s milk on blood 
glucose level, triglycerides, various nutrients. Milk 
diet has been suggested in the cholesterol and ALT 
and AST levels in healthy albino management of 
various diseases (Badriah., 2012) . 

In several parts of world, camel milk is used as a 
remedy for some diseases as tuberculosis, juvenile 
diabetes (Beg et al., 1985) , liver cirrhosis, rickets, 
constipation, asthma (Yagil, 1987) .Camel milk was 
not only contains more nutrients compared to cow 
milk, but also it has therapeutic and antimicrobial 
agents (Barbour et al, 1984 & El-Agamy et al., 1992) . 
The antiviral activity in camel milk was also found (El-
Agamy et al., 1992). Camel milk is remedy for viruses 
causing diarrhea as Rota Virus considering it could be 
important from public health point of view to anticipate 
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the vital hazard in camel raw milk and its produces. 
Therefore, Camel milk can be considered a strong vital 
inhibitor to human Rota Virus which represents the 
main diarrhea-causing agent in infants (El-Mougi, 
1999). 

In the present study, we prepared fermented 
camel milk with low fat (1.5%) in formulas for feeding 
diarrhea rats and perform the role of the macro 
elements (sodium, potassium, phosphorous and 
calcium) as well as detection of Staphylococcus aureus 
of the three prepared formulas for diarrhea rats.  

 
Material & Methods 
I- Materials: 

(A). Camel milk used in the current study 
obtained from local market at GIZA, Egypt freeze 
dried direct vet set (FD-DVS) MYE 96 yoghurt culture 
was obtained from Rodia Food France. The culture was 
intended for direct inoculation to the process milk at 
0.1%. 

(B). Animals: Twenty four Sraye-Dawley White 
Albino rats, of an average weight 90 + 0.2 gm were 
used in this study. The rats were obtained from 
experimental animal house in Food Technology –
Research Institute, Agriculture Research Centre, Giza -
Egypt. 

Animal inoculation: Rats were inoculated by 
oral gavage with 0.5 ml phosphate-buffered saline 
(PBS), 6.75 x 108 PFU of RRV, or 1.45 x 108 PFU 
of HAL1166 rotavirus. Control animals were always 
handled prior to virus-inoculated animals. To 
determine the serum 50% antigenemia dose (AD50) 
and the 50% diarrhea dose (DD50) of RRV, rats were 
inoculated with 0.5 ml of serial 10-fold dilutions of 
RRV. For a subset of experiments, the rats were 
examined daily for evidence of rotavirus-induced 
diarrhea by gentle abdominal palpation. Diarrhea was 
noted and scored from 0 to 4 based on stool color, 
amount, and consistency. A score of 2 or greater was 
considered diarrhea ( Ciarlet, 2002). 

 
II-Methods: 
Biochemical analysis  

Milk sample were analyzed for Moisture, pH, 
titratable acidity, specific gravity, total solids, and fat 
according to Ling (1963). 

 
Determination of minerals: 

Calcium, Sodium, Phosphorus, Potassium, Iron, 
Zinc concentration were determined by atomic 
absorption (Thermo-Tarrell, Ash, Smith-Hieftje (1ooo) 
in their digested solutions according to A.O.A.C 
(2000). 

 
Protein determination:Protein concentration was 
measured spectrophotometrically according to AOAC 
(1980). 
 
Prepared fermented Camel milk  

Fermented Camel milk was prepared with low fat 
(1.5%). Camel milk was heated after decreased fat to 
1.5% at 90ºC for 10 min, immediately cooled to 42ºC 
and inoculated with 0.1% DVS yoghurt culture. The 
inoculated milk was dispensed into plastic cups, fitted 
with press on lids. Cups were incubated at 42ºC until 
titratable acidity of 0.8% was reached. Control diet 
(Casein-based diet) was composed of 11.6% case in 
(equal 10% protein), 5% corn oil, 4% mineral mixture, 
1%vitamin mixture, 5% cellulose and corn starch up to 
100%. 
Microbiological analysis 

Fermented camel milk samples (11 ml) were 
homogenized for one minute in 99 ml (1/10) of a sterile 
solution of 0.1% (w/v) peptone water (Oxoid CM9) 
using a Stomacher Lab blender (Model400,Seward 
Laboratory, London). From these samples serial 
decimal dilutions were prepared in sterile 0.1% 
peptone water. The microorganism's counts were 
carried out by the pour-plate method with duplicate 
plating on selective agar media (Parrow, 1978). The 
coliforms were estimated in duplicate pour plates of 
Violet Red Bile Agar (VRBA, Oxoid CM107) medium 
and the plates were overlaid after solidification with 3 
to 4 ml of additional Violet Red Bile Agar. The plates 
were incubated in an inverted position at 30oC ± 2 for 
18 – 24 h (Mehlman, 1984). The yeasts and molds 
were counted on acidified Potato Dextrose Agar, 
(Oxoid CM139) which was acidified by the addition of 
the proper amount of sterile 10% tartaric acid (Fluka-
AG-Buchs.SG), then the plates were incubated at 25oC 
± 1 for 3 - 7 days (Koburger and Marth, 1984). The 
lactic acid bacteria were enumerated in pour plates of 
de Man, Rogosa and Sharp (MRS) medium (Oxoid 
CM359). The plates were incubated at 37°C for 48 h 
under microaerobic conditions using Gas Pak 
(H2+CO2) (BBL, Microbiology Systems, Div. Becton 
Dickinson and Co., Cockeysville. Med.) anaerobic 
systems (Gilliland et al., 1984) . The detection of 
Staphylococcus aureus, was applied according to the 
methods described in the FDA (1998) . 
 
Experimental diets: 

The composition of experimental diets used in 
this work for feeding diarrhea rats is shown in table 
(1): 
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Table (1): The experimental rat groups and their diets 
Items Basel diet % addional 

25%                     50%                          75% 
Group 1 (control) 100 - - - 

Group 2 75 25 - - 
Group 3 50 - 50 - 
Group 4 25 - - 75 

 
Biological experiments 

Twenty four rats were fed the control diet for 7 
consecutive days, rats were infected by rotavirus to 
induce diarrhea. After that, the rats were divided into 
four groups; each of it consists of six rats. The first 
group was the control one that fed on Casein-based 
diet. The rats of other groups (groups 2, 3, and 4) were 
fed on fermented camel milk. The total feeding period 
was 28 days. The rats were weighted after the 7 and 14 
days at the beginning of the experiment and once a 
week. The gain weight was calculated by differences 
between the final body weight (gm) and the initial 
body weight (gm). The protein efficiency ratio (PER) 
was calculated according to A.O.A.C (2000) as follow: 

 
PER= Gain in body weight (gm) 
           Protein consumed (gm) 
The corrected PER was calculated according to 

Jansen et al., 1978 as follow: 
 

Correct PER = PER   ×   2.5  
                        PER for stander casein 

 
Blood Sampling: 

In all previously mentioned animal groups, blood 
samples were collected after 12 hours fasting at the 
start of the experiment and after 2 and 4 weeks, from 
orbital venous by means of micro capillary glass tubes. 
The blood of the six rats of each group were placed in a 
dry clean centrifuge tubes and left to clot in a water 
bath (37ºC) for half an hour . The blood was 
centrifuged for 10 minutes at 4000 r.p.m to separate the 

serum. Serum was carefully aspirated and transferred 
into clean curvet quartz tubes and kept frozen at -20ºC 
till analysis. 
 
Statistical analysis 

Statistical analysis was performed using the SPSS 
software package for Windows [SPSS (UK) Ltd., 
Surrey, United Kingdom]. ANOVA was used to 
determine the difference between the means of the 
groups. Further analysis was carried out using a t-test 
for comparing two variables. P value considered 
significant when it was < 0.05 

 
RESULTS AND DISCUSSION 

Camel milk used in this study has Total Solids 
(T.S), Fat, Total Nitrogen (T.N) and Titratable Acidity 
(T.A), with contents of 11.92%, 3.1%, 0.49% and 
0.18% respectively. This data is similar with 
Badran.,2004, While fermented camel milk was 
analysis T.S , Fat , P.N , N.P.N and acidity were 12.3% 
, 1.5% , 0.432%, 0.054 and 0.88% respectively. In this 
study we used separation fat partly from camel milk to 
(1.5%) before manufacture of fermented camel milk. 
we prepared quantity different formulas from it (25%, 
50% and 75%) as shown as in table (1). Three prepared 
formulas from fermented camel milk used for 
therapeutics diarrhea. 

The macro elements (sodium, potassium, 
phosphorous and calcium) as well as micro elements 
(iron and zinc) of the three prepared formulas for 
diarrhea rats were determined and the results were 
presented in table (2):  

 
Table (2): Minerals content of formulas for diarrhea rats (mg/100gm) 

micro elements 
Fe                     Zn 

macro elements 
Na                  K                 P                Ca 

Formulas 

0.50 0.02 135 113 180 70 Formula 1 
0.70 0.10 140 115 185 75 Formula 2 
1.20 0.15 145 120 195.5 80 Formula 3 

 
Minerals content noticed in fermented camel milk 

were distinguished by the higher content of the sodium 
and potassium with the values 70.0 and 180.0 mg/100g 
than the row camel milk which recorded 52.0 and 
145.0 mg/100g for sodium and potassium, respectively. 
These obtained results were agree with these obtained 
by (Watt and Merrill, 1963), (Abu-Lehia, 1989)], 

(Aderson, 1991), (El-Agamy et al., 1998) and 
(Shamsia, 2009). 

The data indicated that formula (3) characterized by 
the highest levels of Na, K, P and Ca, they were 80.0 
and 195.5, 120, and 145 mg/100g, respectively. While 
formula 1 was the least in its content of these elements, 
with values of 70.0, 180.0, 113, and 135 mg/100g 
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respectively. Also, the values of microelements (Iron 
and Zinc) in formula 3 were 0.15 and 1.2 mg/100gm 
respectively compared to formula 1, 2. In general, it 
was clearly noticed that most formulas have nearly the 
same content of the studied minerals. 

Sodium deficiency was seen when severe diarrhea 
or vomiting occur. Partially, all the body sodium was 
found in the extra-cellular fluid which bathes the 
tissues. It does not cross the cell membrane to any 
great extent. Sodium functions are important in the 
regulation of acid-base equilibrium maintenance of 
osmotic pressure and of water balance. Potassium 
deficiency occur when there was prolonged failure 
treat and in pathologic conditions such as severe 
diarrhea (Robinson and Lowler, 1989). 

The results of protein efficiency (PER), protein, 
sodium and potassium contents in serum of diarrhea 
rats are showed in table (3) and fig (1): 
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Fig (1): Means of protein efficiency ratio (PER)  of diarrhea 
rats fed on control and expermintal diets

7 d 14 d 21 d

 

 
Table (3): Means of protein efficiency (PER), value of protein, sodium and potassium contents in serum of diarrhea 

rats fed on control and experimental diets  
Serum parameters after periods in days Groups 

Potassium(m mol/l) 
0             7           21 

Sodium (m mol/l) 
0             7           21 

Protein (mg/l) 
0             7          21 

PER 
7                 14        21 

5.6 5.7 5.6 151.5 151.9 150.0 7.2 6.9 6.5 3.0 2.9 2.8 Control 
5.6 5.5 5.5 151.2 151.3 150.2 7.2 7.0 6.8 2.5 2.5 2.4 Group 1 
5.6 5.6 5.5 151.4 151.5 150.7 7.2 7.1 6.9 2.7 2.7 2.6 Group 2 
5.6 5.7 5.7 151.6 151.8 151.0 7.4 7.2 7.0 3.0 2.9 2.8 Group 3 
0.9 0.8 0.6 0.8 0.7 0.6 0.9 0.8 0.5 0.1 0.3 0.2 L.S.D 

L.S.D: (Less Significance Difference at = 0.05) 
 

From table (3), we noticed that all prepared diets 
were of good PER with ranged between (2.4 to 3.0). 
The highest PER was detected for rats fed on the diet 
prepared from formula 3; it was the same with rats fed 
on the control casein diet. Also, this table shows the 
means of total protein, sodium and potassium contents 
in the serum of diarrhea rats. These parameters were 
significantly equal for all rats at all the detected 
periods. Serum protein levels of rats fed control and 
tested diets were higher than the normal range this is in 
agreement with (El-Agamy et al., 1998) who found 
higher fat , protein (especially casein) and ash contents 
but lower whey protein and lactose contents in camel 
milk, Also with (Shamsia., 2009)  who revealed that  
camel milk proteins contained satisfactory balance of 
essential amino acids. So, camel milk can be 
considered as good source of protein and can meet part 
of the daily needs of humans from these nutrients. 

Fermented milk products are known for their taste, 
nutritive value and therapeutic properties. According to 
the International Dairy Federation (1969), fermented 
milks are “products prepared from milk” whole or fully 
skimmed, concentrated or milk substituted from 
partially or full skimmed milk, either homogenized or 

un-homogenized, pasteurized or sterilized and 
fermented by mean of specific microorganisms. Milk 
from camel has been used to make traditional 
fermented milk products throughout the world. The 
people who had domesticated these milk animal usual 
accepted fermented milk by necessity (Kroger et al., 
1989), and (Abdel Moneim et al., 2009). 

As shown in table (4), the infectious of rats 
produced by a Rotavirus to induce diarrhea caused a 
great loss in the initial body weight of all rats. When 
the diarrhea rats were fed on formula 3, diarrhea was 
stopped at the second day compared to formula 1, 2 
and control casein diet. Formula (2) was followed by 
formula 3 in stopping diarrhea after three days which 
contained 50% fermented camel milk, 50% control 
diet, while formula (1) was stopping diarrhea after four 
days, its similar with the control casein diet which 
contained 25% fermented camel milk. These 
observations could be considered that formula (3) was 
the adequate one for stopping diarrhea compared to 
other prepared formula and the control, followed by 
formula (2) and formula (1) as showen in fig (2). 
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Table (4): Means of body weigh (B.W), gain weight (G.W) and diarrhea stopping day  of diarrhea rats fed on control 
and experimental diets   

Diarrhea stopping day B.W and G.W (g) after periods in days Initial body 
weigh (g) 

Groups 
 4  days             7  days              14  days                21 days 
 B.W. G.W. B.W. G.W. B.W. G.W. B.W. W. loss 

4 46.8 127.0 30.3 110.5 12.3 92.5 10.0 80.2 90.2 Group1 (control) 
4 60.7 130.7 30.0 100.0 18.0 88.0 15.0 70.0 85.0 Group 2 
3 60.0 135.0 30.0 105.0 14.4 89.4 13.2 75.0 88.2 Group 3 
2 56.0 136.0 30.0 11.0 11.4 91.4 10.1 80.0 90.1 Group 4 
- 1.0 0.6 0.9 0.4 0.5 1.0 0.4 0.8 0.9 L.S.D 

After infectious of rats which produced by a Rotavirus to induce diarrhea * 
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Fig (2):Diarrhea stopping day in the 
three formulas

control Formula 1
Formula 2 Formula 3

 
Results were agreement with previously reported 

(Abu-Lehia, 1987, Aderson, 1991 and El-Agamy et al., 
1998). 

The results of this work showed that final 
products of fermented camel milk prepared in the lab 
by using cultures had no Staphylococcus aureus in 
formula(3). 

The stopping diarrhea at the second day on 
feeding formulas (3) may be attributed to its higher 
content of fermented camel milk (75%), besides this 
formula contained the highest level of protein, Na and 
K,. The stopping diarrhea may be due to the interaction 
effect between all these factors in formula (3) causing 
diarrhea. 

The concentrations of macro elements (Na, K, P, 
and Ca) were higher in formula 3 than in formula 1 and 
2. Therefore, it considered that the formula 3 as a good 
source of these minerals. Also, formula 3 contained 
higher values of microelements (Fe and Zn).  

Besides, the fermented camel milk can stopping 
diarrhea because it contained specific antibodies to 
Rota virus which cause diarrhea and in addition, the 
fermented camel had antivirus activity against human 
Rotavirus, so, it used as a remedy for virus (Shamsia, 
2009)].  
         It can be concluded that fermented camel milk 
can be considered as a good food of high nutritive and 
therapeutic applications. Meanwhile, the high content 
of antimicrobial agents in camel milk may explain its 
potential as an activity especially against diarrhea. 
 
 

Corresponding Author: 
Dr. Abeer A.Khayal  
Department of Chemistry 
Al Jouf  University  
 Kingdom of Saudi Arabia  
E-mail: abeerkhaial@yahoo.com 
 

References: 
1. Abdel Moneim E. Sulieman, Hamid, A.Dirar, Elamin 

A. Elkhalifa and Ali O.Ali.(2009): “Effect of 
fermentation on some chemical components of the 
Sudanese fermented butter milk” J. Sc. Tech 
Vol.10(1): 1-10 

2. Abu-Lehia, (1987): “Composition of camel milk”. 
Milchwissenchaft, 42:368-371 

3. Abou-Lehia J., Al-Mohizea, L.S. and Behiry M. 
(1989): “Studies on the production of ice-cream 
from camel milk products”. Australian G. Dairy. 
Tech. Vol (44): 32-34 

 4. Aderson R.R. (1991):  Comparison of minerals in 
milk of four species. Comparative biochemistry & 
Physiology. A Comparative physiology, 100 (4): 
1045-1048  

5. Agrawal, R.P., R. Beniwal, D.K. Kochar, F.C. Tuteja, 
S.K. Ghorui, M.S. Sahani and S. Sharma, 2005. 
Came lMilk as an Adjunct to Insulin Therapy 
Improves Long-Term Glycaemia Control and 
Reduction in Doses of Insulin in Patients with 
Type-1 Diabetes A 1 Year Randomized Controlled 
Trial. Diabetes Research and Clinical Practice, 68: 
176-177. 

6. Agrawal R.P., Kochar D.K., Sahani M.S., Tuteja F.C. 
and Ghrui S.K. (2004): “Hypoglycaemic activity 
of camel milk in streptozotocin induced diabetic 
rats" Int. J. Diab. Dev. Countries Vol. 24:47-49. 

7. AOAC, (1980): International Official Methods of 
Analysis, 13th Ed. Association of official 
Analytical Chemists, Washington DC.  

8. AOAC, (1998): Official Methods of Analysis, 15th 
Ed. Association of official agricultural chemists, 
Washington, DC. 

 9. AOAC, (2000): Association of official Analytical 
chemists. Official Methods of Analysis, 17th Ed 
A0AC, Washington, DC. 

10. Arrowal, R.P., Beniwal, R. Kochar, D.K., Tuteja, 
F.C., Ghorui, S.K., Sahaui, M.S., Sharma, S. 
(2005): Camel milk as an adjunct to insulin 



New York Science Journal 2013;6(9)                                                    http://www.sciencepub.net/newyork  

 

79 
 

therapy improves long-term glycaemia control and 
reduction in doses of insulin in patients with type-
1 diabetes A 1 year randomized controlled trial. – 
Diabetes Res. Clin. Pract. 68:17 

11. Badran M.S., Sherein A.L., Abou Dawood and El-
Assar M.A. (2004): Evaluation of fermented camel 
milk prepared using yoghurt starter. Proc.9 th 
Egyptian Conf. for Dairy Sci & Tech. 

12. Badriah A.(2012): Effect of Camel Milk on Blood 
Glucose, Cholesterol, Triglyceride and 
Liver Enzymes Activities in Female Albino Rats 
World Applied Sciences Journal 17 (11): 1394-
1397.  

13. Barbour, E.K., Nabbut, N.H., Ferisch, W.M., Ai-
Nakhli, H.M. (1984): Inhibition of pathogenic 
bacteria by camel’s milk: relation to whey 
lysozyme and stage of lactation. J. Food Protec. 
47: 838-840.25. 

14. Beg, O.U, H. Von Bahr-Lind Strom, Z.H. Zaidi, H. 
Tornvall. (1986): A camel milk protein rich in half 
cystine, primary structure assessment of variations, 
internal repeat patterns and relationship with 
nurophysin and other active polypeptides. Eur. 
J.Biochem, Aug., 15(1): 195-201. 

15. Beg O.U., von-Bahr-Lind strom H, Zaidi Z.H., 
Jornvall H. (1985):“Characterisation of camel milk 
protein rich praline identifies a new beta casein 
fragment. Regul Pept vol. 15: 55-62. 

16. Ciarlet, M., M. E. Conner, M. J. Finegold, and M. K. 
Estes. (2002). Group A rotavirus infection and 
age-dependent diarrheal disease in rats: a new 
animal model to study the pathophysiology of 
rotavirus infection. J. Virol. 76:41-57.[  

17. El-Agamy, E.I., Abou-shloue Z.I, Abdel-kader Y.I 
(1998): Gel electrophoresis of proteins, 
physicochemical characterization and vitamin C 
content of milk of different species. Alexandria J. 
Agric. Res. 43(2): 57-70 

18. El-Agamy, E.I., Ruppanner, R., Ismail, A., 
Champagene, C.P., Assaf, R. (1992): 
Antimicrobial and antiviral activity of camel milk 
protective proteins. – J. Dairy Res. 59: 169-175. 

19. El-Mougi M.T. (1999): Basic pediatrics. Faculty of 
Medicine, Al- Azher Univ., Cairo, Egypt: 194-
213. 

20.  FDA (1998). Bacteriological Analytical Manual. 
8th ed. Revision A, Chapter. 4, 5, 10, 12 and 14. 
US. Food and Drug Administration Center for 
Food Safety and Applied Nutrition. Gaithersburg: 
AOAC.International. 

21.  Gilliland SE, Sadine WE, Vendamuthu ER (1984). 
Acid-producing microorganisms. In. Speck ML 
(ed.), Compendium of Methods for 
the Microbiological Examination of Foods. 
American Public Heath Association. Washington, 
D.C. pp.184-194 

22. Hanna J. (2001): Over the hump. In: Jack Hanna’s 
Animal Adventures. TV series (USA). 

23. International Dairy Federation (IDF) (1969): 
Composition and standards for fermented milks. 
FIL-IDF, (47-52).  

24. Koburger JA, Marth EH (1984). Yeasts and Molds. 
In: Speck ML (Ed), Compendium of Methods for 
the Microbiological Examination of Foods. 
American Public Health Association, Washington. 
pp. 197- 201. 

25. Kroger, M., Kurman, J. A. & Rasic, L. (1989): 
Fermented milks- past, present and future. Food 
Technology, 43(1):92-99 

 26. Ling E.R (1963): A text book of Dairy Chemistry. 
V0l.2, 3 rd ED. Chapman & Hall, London  

27. Mal G., Suchitra Sena D., Jain V.K., Singhvi N.M., 
Sahani M.S., (2000).: Therapeutic utility of camel 
milk as an adjuvant nutritional supplement against 
multiple drug resistant patient. Proc. Int. Camelid 
Conf., Almaty, Kazakhstan, p.99 

28. Mehlman IJ (1984). Coliforms, fecal coliforms, 
Escherichia coli and enteropathogenic E.coli. In: 
Speck ML(ed), Compendium of Methods for the 
Microbiological Examination of Foods. American 
Public Health Association Washington, D.C. P. 
265-285. 

29. Meiloud, G.M., I.N. Ould Bouraya, A. Samb and A. 
Houmeida, 2011. Composition of Mauritanian 
Camel Milk: Results of First Study. International 
Journal of Agriculture Biology, 13: 145-147. 

30.  Parrow T (1978). Manual of Recommended 
Laboratory Methods for Sampling and 
Microbiological Testing of Single Service Food 
Packages and their Components. Syracuse, NY: 
Syracuse University Res. Corp. 

 31. Robinson C.H. and Lowler (1989): “Normal and 
therapeutic nutrition 15th ED. Published by 
Macmillan publishing Company, INC. New York 
pp.127-128 

32. Shamsia S.M. (2009): “Nutritional and therapeutic 
properties of camel and human milk” International 
J. of Genetics and molecular Biology vol.1 (2), 
pp.052-058 

 33. Watt B.K and Merril A.L. (1963): Composition of 
foods No. 8 consumer and food economics. 
Research Division. Agric. Research. Services. 
United State Department of Agric. Washington, 
D.C. 

34.  Yagil R. (1982): Camels and camel milk. Italy: 
FAO (Food and agricultureal Organization of the 
UN). 

35. Yagil R (1987): Camel milk –A review. Int. J. 
Anim. Sci. Vol (2): 81-89. 

 
8/2/2013 


