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Abstract 

         Fifteen camel milk samples were collected from Babylon and Karbala cities during the period from September to December / 2012. These samples were inoculated by two lactic acid bacterial species : Lactobacillus delbrukii subsp. Bulgaricus and S.thermophilus  either individually or by mixed culture. The chemical properties of camel milk were tested .Then the antibacterial activity against three pathogenic bacteria :pseudomonas aeruginosa , Escherichia coli and staphylococcus aureus were evaluated .The results exhibited high activity of the fermented milk towards these bacteria. The species L.bulgaricus was the more active when give growth inhibition zone diameter 30.1 mm compared with 27.2 mm of S.thermophilus against P.aeruginosa  .But this potential was increased with mixed culture to achieve 32.4mm .In addition to increasing of proteolytic activity due to optical density measurement at 340 nm .
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الخلاصة 

      تم جمع 15 عينة حليب ابل من منطقتي بابل وكربلاء للفترة من ايلول وحتى كانون الاول/ 2012. تم تلقيح هذه العينات بنوعين من بكتريا حامض اللاكتيك هما Lactobacillul   Streptococcus thermophilus  و delbrucki subsp. bulgaricus اما بصورة مفردة او بشكل خليط . درست الصفات الكيميائية لعينات الحليب ، ثم اختبرت فعاليته المضادة لنمو ثلاث انواع بكتيرية ممرضة هي : Pseudomonas aeruginosa ،Staphylococcus aureus ، Escherichia coli، وقد تبين وجود فعالية عالية لعينات الحليب المتخمر ضد هذه الانواع الممرضة. وقد كان النوع L.bulgrius اكثر فعالية اذ اعطى قطر منطقة انعدام النمو بلغت 30.1 ملم ضد P.aeruginosa مقارنة مع 27.2ملم لبكتريا S.thermophilus . الا انها ازدادت باستعمال الخليط البكتيري لتصل الى 32.4 ملم.بالاضافة الى زيادة التحلل البروتيني بفعل البكتيريا بدلالة الكثافة الضوئية على طول موجي 340 نانوميتر.

الكلمات الدالة: : حليب الإبل، العقدية الحرية، الملبنة delbrueckii subsp.bulgaricus
Introduction :-
          Camel milk composition is very different from that of ruminants , in addition to their physiology (Yagil, 2000 ; Rose et al., 2005) camel milk contains little fat (2%) which consists of polyunsaturated fatty acids that are completely homogenized and gives the milk a smooth white appearance. The disaccharide lactose is present in approximately concentration 4.8% which easily metabolized by persons suffering from lactose intolerance (Hanna, 2001). Camel milk lack to beta- lactoglobulin , so that prevent it from food allergies (Mertin et al., 2001), in addition to it free of different beta- casein (Beg, 2012),The two component in cow milk that are responsible for allergies.On the other hands, camel milk contains a number of immunoglubulin that is compatible with human ones.It is also having low cholesterols, low sugar, high minerals (sodium , potassium , iron ,copper , zinc and magnesium). High vitamin C,low protein and large concentration of insulin (Arrowel,2005).So it can consumed by lactase deficient persons and those with weak immune systems (Magdi, etal., 2010).

       The fermented camel milk is the main traditionally fermented diary food for desert nomads .However , recently there is an increasing trend for the consuming of the fermented milk treatment and curing of Leshmaniasis and protozoa disease (Arrawel,2005).

       The yogurt bacteria such as Lactobacillus delebrukii subsp. Bulgaricus and Streptococcns thermophilus are highly proteolytic compared with such probiotic L.acidophilus and Bifidobacteria sp. The yogurt release higher amounts of free amino acids and have greater aminopeptidase and dipeptidyl amino-peptidase activity than the probiotic bacteria. So, the yogurt bacteria grow faster in milk , while the probiotic bacteria grow slowly according to low proteolytic activity (Shihata and Sah 2000).
      The nitrogenous compounds in yogurt , compared with milk, changes due to the proteolytic activity of the using yogurt bacteria during fermentation and cold   strong of the products .This change induces an increase in the level of soluble nitrogenous compounds which includes the release of amino acids and the peptides from the milk proteins (Bonczar et al., 2002)

         Traditionally , camel milk is consumed either as fresh raw milk or fermented sour milk by nomadic tribes. So, the common method for preparing fermented camel milk consist of heating it to the boiling point , then cooling it to body temperature, and a small amount of previously fermented milk is added as a starter .The milk is well stired and kept it in warm place for 12h (Kambe et al.,2012).

The aim of the present study was to evaluate the chemical composition of camel milk, and determination of proteolytic activity using two bacterial starters . 
Materials and Methods:-

Camel Milk Samples Collection:-

      Camel milk samples obtained from Camelus dromedaries .These samples were immediately kept at 4 C during transporing to the laboratory . Each fermentation batch(500 ml) were equilibrated for 1 h at the fermentation temperature (40C) in a water path before inoculation with the starter bacterial cultures for this purpose ; Streptococcus  thermophilus and Lactobacillus delbrueckii subsp. bulgaricus either individually or mixed culture at ratio 1:1.These bacterial strains prepared from College of Agriculture in Baghdad.
Preparation of fermented milk :   
        Skim milk samples (10 %) was inoculated with the starter culture containing L.delbreueckii subsp. bulgaricus and Streptococcus thermophilus ,either or at mixed cultures  of the two species .These fermented samples were incubated at 37 C for 72 h  The viable cell of lactic acid bacteria in the fermented milk was counted using modified Rogosa sharpe agar (MRS agar) (Difco) .The whey fraction was obtained by adjusted the pH of fermented milk to 4.6 with (1 N HCl) or(1 N)NaOH.Then it was centrifuged at 10,000 xg for 20 min .The supernatant was adjusted to pH 8.3 with (1N NaOH) .Then centrifuged again at 10,000 xg for 10 min .The final supernatant was used as the whey fraction (Shua etal., 2008) . 
Measurement of Peptide Content :-
       Peptide content in whey fraction was quantified using modified method of Anders etal., 2002. A reagent solution was prepared by mixing 25ml of 0.1 mo L-1 borax , 2.5 ml of 20% (w/v) sodium dodecylsulfate , 270 ml of thiolactic acid , and 1.25 ml of O-phthaldiadehyde  (EL –Zahar et al., 2003).
Bioassay for amtimicrobial activity:-

       Skim milk fermented by L.bulgaricus and S. thermophilus individually and in mixed culture was tested for antibacterial activity by agar diffusion technique,using Staphylococcus aureus,Escherichia coli and Pseudomonas aruginosa as test organisms. Sterile nutrient agar was inoculated with 1% of an 18 -42 hr old broth culture of the test organism .Ten milliters of the seeded agar were poured into sterile Petri dishes and allowed to solidify. Plates were used immediately after the agar solidified or stored at 4C for a few hours .A sterile uniform filter paper disc of 12.7  mm in diameter was emmersed into the extract / fraction .These discs were placed on the seeded agar surface and the plates were left at room temperature for 1 hour in order to allow the test compounds to diffuse into the agar , then it incubated at 25 ± 2C for 24 hr. The diameter of growth inhibition zone of the test organisms around the discs were measured (Church et al .,2002). 
Column chromatography purification 

        Fermented milk was centrifuged at 10,000 xg for 30 min .The supernatant was subjected to gel filteration (cephadex G25 at 1.5 cm diameter  X 80 cm length) .The antibacterial activity of the fraction were evaluated . The fractions (100 droops)  were collected manually.The samples were concentrated by evaporation and it's absorbance were evaluated at (340nm). One milliliter fractions were collected and evaporated to dryness before measuring of its antibacterial activity against test organisms mentioned  previously.
Evaluation of proteolysis 

        Proteolysis of incubated milk and determination of amino acids concentration according to the method described by church et al.( 1983). Ten milliliter of 12% TCA and 1 ml of distilled water were added to 5 ml of milk sample .The samples were filtered using whatman No. 1 filter paper (Whatman Crop. Clifton , NJ). Then incubated it for 10 min at room temperature (25C) .

The O- phthaldialdehyde (OPA) method was used to determine the concentration of free amino groups (FAG) in (OPA) filtrate sample. Mix 50 ml of filtrate with 1 ml of OPA indictor (Freshly prepared) . Leave it for 2 min , then absorbance at 340 nm was measured.
Standard curve of trypton :

       Six concentration of trypton solution from 0.25 -1.5 mg/ ml was prepared from stock solution which previously prepared by dissolving 150 mg (0.15 g) of Trypton in 100 ml of distilled water 50ml was drawn from each concentration of trypton in dry clean tube .Then add 1 ml of OPA indicator (freshly prepared) to each tube, after leave it to 2 min then optical density at 340 nm was measured during 10-60 min . Calibration was made by using 0.25- 1.50 mg/ ml of trypton as standard .
Results and Discussion:-

         Compared with cow's milk, the consistence of fermented camel milk is thin in addition to that it after fermentation a precipitate in the form of flous was formed rather than a coagulum. In a primary experiment an attempt was made to improve the consistency by addition camel yoghurt .However , this had to be omitted in the final experiments , as sensory evaluation and conversion with consumers of camel milk.Results of chemical and sensory analysis , The valu of total solid and fat content are shown in table -1- .
        Whey of fermented camel milk was fractioned on Sephadex G-25 colom (1.5 cm diameter X80cm length ). Peak fractions were pooled and lyophilized .The fraction with antibacterial activity against E.coli , S.aureus  and P.aeruginosa were subjected to another chromatographic on sephadex G-10 column at a flow rate of 0.5 ml/min,then eluted with deionizd eater .The chromatographic profile was measured at 215nm, that indicate the peptide bounds .
      Inhibition zone diameter toward S.aureus , E. coli  and P. aeruginosa according to antibacterial substances produced by L.bulgaricus  and S.thermophilus separately, and in mixed culture of both lactic acid bacteria , were tested (Table -2)

Table (1) chemical tests of camel milk samples :-

	Chemical test 
	Value Range

	PH 
	6.22-6.70

	Lactic acid% 
	0.16-0.19%

	Fat %
	3.57-4.03 %

	Protein %
	2.92-3.48 %

	Lactose % 
	4.06 -5.32%

	Ash% 
	0.77 -0.82%

	Total solid substances %  
	11.95 -13.93%

	Density 
	1.030 -1.032

	Freezing degree 
	(- o.627 ) to (0.65)


Table -2- Antibacterial activity of starters against pathogenic bacteria
	Test Organism
	Inhibition Zone diameter *(mm)                 

	
	L.bulgaricus
	S.thermophilus  
	   mixed culture

	P.aeruginosa
	30.1
	27.2
	32.4

	E.coli
	29.8
	25.4
	30.2

	S.aureus
	23.5
	22.1
	25.5


Each measurement represent the average of three plates .
The initial increase of the free amino groups is due to the growing proteolytic activities of the starters .The maximum level of amino group observed after 4 to 6 hr of fermentation resulting from their increased consumption by the growing microorganisms. The deerease was observed in all samples prepared from the milk samples pretreated with starter bacterial strains indicating that it is a general phenomenon caused by the microorganisms themselves (Ritcher and Vadami , 2001). The proteolytic activity of two bacterial strains L.bulgaricus and S.thermophilus cultures were measured during 24 hr of incubation at 28c in camel milk.As shown in figure (1) the prooteolytic activity in mixed culture was higher than individual strain of bacteria when grown in the camel milk due to optical density at 340 nm measurment  (Fig.2) . While the PH values of single strain of L.bulgaricus decreased to 4.1 at the end of incubation period .On the other hand it decreased to reach 3.9 when used mixed culture of both bacterial strains. Our results differed from data obtained by Rajagopal and Sandine (2009) who showed that the single streptococcal strain had, in general , higher pH than the laxtobacillus strains. But it accepted with study of Song etal., (2012) who reported that the mixed culture have high activity of proteolytic more than the single strain . 
        The growth curve of mixed culture show increased in bacterial counts during the six hours to 7.7 X109, then it began to decreased to be 7.0 X109 at the end of incubation time .This observation was reported with single strain when it reach to 8.0 X109 after 6 hours then it decreased to 6.2X 109at the final incubation time.This result agreed with Shuang et al., 2008 who indicated increasing of viable cell count (log CFU/ ml ) of these bacterial species during the first six hours of growth followed by decreasing of bacterial growth. 


[image: image1.emf]0

1

2

3

4

5

6

7

8

0 2 4 6 24

mixed culture

L. baulgaricus



[image: image2.emf]0

1

2

3

4

5

6

7

8

0 2 4 6 24

mixed culture

L. baulgaricus




[image: image3.emf]0

1

2

3

4

5

6

7

8

0 2 4 6 24

mixed culture

L. baulgaricus


References :-

Arrowel S.H. 2005 OPA method modified by use of N,N–dimethyl-2–mercaptoethylammonium chloride as thiol  component.Am. Jclin. Nutr 52: 682- 690.

Beg, R.B. Zhang and D. Fang . 2012Antioxidant and antiproferative activities of heated sterilized pepsin hydrolysate. Mar .Drugs 9 :1142- 1156.

Bonczar, G , Wszolek , M. and Site , A 2002.The effects of certain factors on the properties of yougurt made from ewe's milk. Food chem. .79: 85-91.

Church,F.C.H.E.Sawisaged D., H. Porter and G. L. Catignant 2002. Spectrophotometric assay using O-phth- aldialdehyde for determination of proteolysis in milk and isolated milk proteins .J. Dairy sci. 66: 1219 – 1227.
EL- Zahar, K. , J., Marc., C. Michel, Mahmood , S. and T. Haertle. 2003 Proteolysis of Ewe's caseins and whey proteins during fermentation of yoghurt and storage . Effect of the starters used. J. Diary Res. 50: 45 -55.

Hanna,B.C.,white ,M.N.and Murty,P.S. 2001.Viability of youghurt and probiotic bacteria in yogurt made from commercial starter cultures.Intern.Diary J.7:31-41.

Kambe, S. R. Wei , Y. Hong and D. Wang. 2012.Isolation and characterization of an antibacterial peptide fraction from the pepsin hydrolysate .Molecules .(7:2980- 2992).

Magdi, A. Osman, Ibraheem , Dand Hamdi ,A. 2010.Biochemical changes occurring during fermentation of camel milk by selected bacterial starter cultures Afri.J Biotechnol .9 (43) : 7331 -7339. 

Mertin p., pochart , P., Flourie, B. , Pellier P. , Santos , L ., Desieg, M. 2001 . Effects of chronic ingestion of fermented diary product containing Lactobacillus acidophilus and Bifido- bacterium bifidum on metabolic activates of colonic flora in humans . Am.J. Clin Nutr. 52 :685- 688.

Ritcher M. and Vadami L. 2001.Cardiovascular effects of fermented milk containing angiotensin – converting enzyme inhibition evaluatedin permenanty catheterized spontanuously hypepertensive rats. Appl. Environ .Microbiol . 68: 33566- 3569.

Ritcher, M. David ,R. Meisel , N., and Pochart, Z. 2001. Survival of Lactobacillus acidophilus cells during frozen and subsequent refrigerated storage as influenced by the growth phase.J.Diary Sci, 8:236- 241.

Rose , R. Bello , M. Salh , H. G. Toss: A. and Zanetti M. 2005 Effect of lactic acid producing bacteria on the human intestinal microflora during , ampicillin treatment . Intern .J. Food .Microbiol .27: 253 -261. 

Shihata , A. and Sah, N. P. 2000.Proteolytic profiles of yogurt and probiotic bacteria Intern. Diary .J. 10 : 401-408.

Shua, M. Black, Z. Wszolski , M. and Situ, A. 2008 Rapid enzymatic methoel for biotyping and control of lactic acid bacteria used in the production of yoghurt and some chesses. Intern. Food Microbiol .29: 253-261.

Shung , Q., H.Tusda and T.Miyamot . 2008 Angiotensin l-converting enzyme in hibitory peptides in milk fermented with Lactobucillus helveticus from camel milk in Inner Mongolia , China . J. Sci. Food & Agriculture  88: 2688- 2692.  
Song, R., R. B. Wei , Hong , Y and Dong, W. 2012 . Isolation and characterization of an antibacterial peptide fraction from the pepsin hydrolysate of half –fin An chovy. Molecules 17: 298 -307.

Yagil , F. Robenson , MJack, F. , Muir, D. and Tamim , A. 2000 .Acid production by Bifidobacterium and yoghurt bacteria during fermentation and storage of milk .Food microbial . 13:275- 280.

PH





Time (hr)





Fig.(1): pH value of  lactica and  bacteria during incubation period 
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Fig.(2): proteolytic activity of L.bulgaricay  and mixed culture grown on camel milk at inoculum (5%) amount





Fig.(3): Viable count (CFU/ml) of lactic acid bacteria during incubation period 
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