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 The microbiological and biochemical changes occurred during the fermentation of camel 
milk inoculated by three selected bacterial starter, were investigated as well as the sensory 
evaluation of the product. Milk samples were collected from camel herds of southeastern of 
Iran. Chr. Hansen ABT-10 starter including Lactobacillus acidophillus, Biphidobacterum 
biphidum and Sterptococcus thermophilus in ratio of 0.50 g per 100 mL of camel milk was added. 
This fermented product was examined at the 0, 3rd, 6th and 9th days for microbiological, 
biochemical and sensory evaluations. The results showed the number of starter bacteria was 
maintained at least 106 CFU mL-1 during nine test days. It was shown that it could be used as 
fermented-probiotic drink. The product did not show any microbial contamination. The acidity 
and protein amount of produced drink showed a significant (p < 0.05) increase in different test 
days. Fat, solids-not-fat and ash amount of the product showed significant differences at the 
ninths’ test day compared to the zero test day (p < 0.05). Organoleptic properties of product 
including flavor, color, odor, consistency, mouth feel and overall acceptance were significantly 
improved (p < 0.05). Therefore, the produced fermented–probiotic drink, in addition to keep 
maintenance and increased nutritional quantity value, was accepted by consumers in terms of 
organoleptic properties and it could be used as a healthy and functional drink.  
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 پروبیوتیکی حاصل از شیر شتر -تخمیری نوشیدنی ،خصوصیات میکروبی، بیوشیمیایی و حسی

 چکیده 

نمونه های شیر از گله های شتر واقع در  سی گردیده است.رول برمحص و ارزیابی حسیتغییرات میکرویی و بیوشیمیایی رخ داده در طی روند تخمیر شیر شتر تلقیح شده با استارتر باکتریایی منتخب 

می  ترموفیلوساسترپتوکوکوس و  بیفدوم باکتریوم بیفیدو، اسیدوفیلوس الکتوباسیلوسرآورده تخمیری، از استارتر هنسن که شامل باکتری های فبرای تهیه این جمع آوری گردید.  ایرانجنوب شرق 

رار گرفت. قرد بررسی میلی لیتر شیر استفاده گردید.خصوصیات بیوشیمیایی، میکروبی و حسی این فرآورده تخمیری در روزهای صفر، سه، شش و نه بعد از تهیه آن مو 055گرم در 05/5باشد به نسبت 

ورده آورده می باشد. فرآتر نشد که این نشان دهنده حفظ خاصیت پروبیوتیکی این فرکمباکتری کلونی بر میلی لیتر  605 حداقل تعداد باکتری های استارتر مورد استفاده بعد از نه روز از انجام مطالعه از

و  بدون چربی چربی، ماده خشک. میزان افزایش یافت ( p< 50/5)فاقد هر گونه آلودگی میکروبی بود. میزان اسیدیته و پروتئین فرآورده در روزهای مختلف به طور معنی داری  ،تخمیری حاصل

کلی فرآورده بطور معنی مزه دهانی و میزان پذیرشبو، قوام ، ارگانولپتیکی محصول همچون طعم، رنگ،  ویژگیهای . ( p< 50/5)روزهای صفر و نه مطالعه تفاوت معنی داری داشت  در بینخاکستر 

حفظ خاصیت پروبیوتیکی و افزایش کیفیت تغذیه ای، از نظر خواص ارگانولپتیکی نیز دارای پروبیوتیکی تولید شده در این مطالعه عالوه بر  -بنابراین نوشیدنی تخمیری. ( p< 50/5)داری بهبود یافت 

 درصد پذیرش باالیی است و این فرآورده می تواند به عنوان یک نوشیدنی بسیار سالم و فراسودمند مورد مصرف قرار گیرد.

 اسیدوفیلوس الکتوباسیلوس شیر شتر،  ،خصوصیات بیوشیمیایی بیفیدوم، باکتریوم بیفیدو، استرپتوکوکوس ترموفیلوس:  واژه های کلیدی:
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Introduction 
 

Camels (Camelus dromedaries) belong to the family 
Camelidae and the sub-order tylopoda. There are nearly 
150,000 dromedary camels living in the desert areas 
(South and Central) of Iran. This constitutes 0.56% of the 
world camel population and 3.80% of the Asian camel 
population.1 The majority of the camels are dromedary 
and scattered across the country in 14 provinces. The 
average daily milk yield of camels in Iran has found to be 
1,880 kg annually.2 

Camel milk is extremely popular and widely 
consumed in some area of Iran. In comparison to cow’s 
milk, camel milk has a high amount of humidity, protein, 
potassium, iron and vitamin C and lower amount of 
lactose.3 Different pharmaceutical properties are 
attributed to the camel milk and its products. The 
nutritional and therapeutic importance of fermented 
dairy products had been attributed to the use of lactic 
acid cultures in their manufacturing process and to 
numerous metabolites and enzymes produced that 
possess some therapeutic benefits.4 

In Asian and African countries, different starters with 
different names are used. For example it is called Gariss in 
Sudan. It is prepared by fermenting the camel milk in large 
skin bags which contains a large quantity of a previously 
soured product.5 Another kind in East Africa, Kenya and 
Somalia is known as Suusac. It is prepared by fermenting 
fresh camel milk in a pre-smoked gourd naturally at 
ambient temperature (26 - 29 ˚C) for 1 to 2 days.6 Similarly 
in Kazakhstan is called Shubat and Chal in Turkey. 

Other researchers reported that cheese made from 
100% camel milk has lower yield and lower component 
recovery than cheese made from cow milk.7 They 
observed that camel milk failed to form gel like 
structure after 18 hr incubation with lactic acid culture 
and this was attributed to the presence of antibacterial 
factors such as lysozymes, lactoferrin immunoglobulin 
in camel milk. The consistency of fermented milk, under 
lab conditions, was thin because of the problem 
associated with milk coagulation. Thus, producing 
fermented camel milk products with high consistency 
due to this problem is difficult.8 

Considering that Kerman is located on the edge of the 
desert and in terms of the number of camels stands on the 
second place of Iran, the fermented drinks from camel 
milk as a commercial product in this region should be 
noted. High milk camel breeds, can be replaced by other 
breeds in this region. Fermented camel milk in tropical 
area is considered as a desirable drink. The replacement of 
this useful drink in these regions or Iran needs more 
researches on this topic. Therefore, the present study was 
conducted to investigate the microbiological, biochemical, 
organoleptic changes in fermented camel milk by selected 
bacterial starter. 

 

 Materials and Methods 
 

Preparation of fermented milk. The milk samples 
were collected from camel herds in southeastern of Iran 
during May to October 2014. Samples were transported to 
the laboratory adjacent to ice. Milk was immediately 
cooled and kept at 5 ± 1 ˚C during transportation to the 
laboratory. The milk sample was heated at 95 ˚C for 15 
minutes and then cooled to the inoculation temperature 
(43 ˚C).8 The Chr. Hansen ABT-10 starter (Chr. Hansen, 
Hørsholm, Denmark) in ratio of 0.50 g per 100 mL of 
camel milk was used. After that the samples were 
incubated at 43 ˚C for 5 hr to reach to the proper acidity 
(11 g L-1). Samples were cooled in the refrigerator for 12 
to 18 hr to get better taste. This produced fermented 
sample was homogenized. Then all tests were done on 
the zero, third, sixth and ninth days of the study. Samples 
(50 mL) were taken in sterile bags aseptically for 
microbiological, biochemical and organoleptic tests. The 
experiment was repeated three times. 

Microbiological analysis. Fermented camel milk 
samples (11 mL) were homogenized for one minute in 99 
mL (1/10) of a sterile solution of 0.10% (w/v) peptone 
water (Oxoid, Cheshire, UK) using a Stomacher Lab 
blender (model 400; Seward Laboratory, London, UK). 
From these samples serial dilutions were prepared in 
sterile 0.10% peptone water. The microorganism counts 
were carried out by the pour plate method with duplicate 
plating on different selective agar media.9  

The coliforms were estimated in duplicate pour plates 
of violet red bile agar medium (Oxoid) and the plates 
were overlaid after solidification with 3 to 4 mL of 
additional violet red bile agar. All plates were incubated 
in an inverted position at 35 ± 1 ˚C for 18 to 24 hr.7  

The microbial count was performed for 
Staphylococcus by Baird Parker medium (Merck, 
Darmstadt, Germany) and surface culture method. The 
yeasts and molds were counted on acidified potato 
dextrose agar (Oxoid) which were acidified by addition of 
the proper amount of sterile 10% tartaric acid (Merck), 
then the plates were incubated at 22 ± 1 ˚C for three to 
seven days.7,8 The Lactobacillus acidophillus count was 
performed aerobically by De Man, Rogosa and Sharpe 
(MRS) agar medium (Merck) and bile hydroclorid 
(Merck).8 The Biphidobacterum biphidum count was 
performed anaerobically by MRS agar medium 
hydroclorid cystein and mupyrocine (Merck).8 

Measurement of titratable acidity. The titratable 
acidity (expressed as lactic acid %) was determined 
 by titrating 10 mL of homogenized fermented camel 
milk with 0.10 N NaOH (Merck) to the phenolphthalein 
end point. 

Organoleptic evaluation. Organoleptic test was 
performed by nine points’ Hedonic and questionnaire 
method.10,11 At first 20 mL of sample was poured into  
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disposable containers and was presented to 20 students. 
Student’s opinions about flavor, color, odor, consistency, 
mouth feel and overall acceptance of the samples were 
collected. Individual’s selection was including very 
excellent, excellent, good, fairly good, medium, fairly 
bad, bad and very bad questionnaire marking.  

Statistical analysis. To analyze the chemical data, 
Bonferoni test and for organoleptic data Friedman test 
were used. A p value less than 0.05 was considered 
statistically significant. 
 
Results 
 

The number of L. acidophilus bacteria colonies in the 
product did not show any significant decrease at the 
third, sixth and ninth days in comparison with the zero 
day (p < 0.05). The logarithm average of the colonies 
number at zero and ninth days were 3.11× 107 and 
1.65×107, respectively, but, in all these samples the 
number of L. acidophilus was not less than 106 CFU mL-1. 

The number of Bifidobacterium bacteria colonies in 
the product showed a significant decrease at the 3rd, 6th 
and 9th days in comparison with the zero day (p < 0.05).  

Totally, according to statistics, the number of 
Bifidobacterium compared to L. acidophilus and the 
other lactic acid producing probiotic and its growth are 
lower in the product. Microbial count of staphylococcus, 
Coliforms, molds and yeast were negative during the 
different days. Probiotic bacteria maintenance results 
are shown in Table 1. 

Chemical test results of camel milk and fermented-
probiotic product are shown in Table 2. A significant 
difference between acidity, protein and fat amount of 
camel milk and product was observed on different test 
days (p < 0.05). Solids-not-fat amount of the product 
showed significant increase on the 9th test day 
compared to the zero test day (p < 0.05) and did not 
show significant difference compared to the camel milk 
on the zero ,third, sixth and ninth test days. 

Ash amount of product showed significant increase 
on the zero, third, sixth and ninth days compared to the 
camel milk (p < 0.05) and did not show significant 
difference on the different days. 

Organoleptic results are shown in Table 3. The 
product color score was not the same on different days. 
Odor, texture and thickness of product were the same 
on different days. Mouth feel and overall acceptance of 
product showed significant differences on different 
days (p < 0.05). The percentage of overall acceptance by 
consumers was 95% that was a good score.  

 

  
 
 
 
 
 
 
 

 
Discussion 
 

Milk and dairy products play an important role in the 
food chain and their production are increasing.12 Probiotic 
term means “for life” in Greek language. Probiotic products 
contain beneficial bacteria that are resident in human gut 
and have beneficial effects on human health. In 2001, FAO 
and WHO reached at a common definition for probiotics. 
They are live micro-organisms with beneficial effects on 
the host health when used in enough amount.13 

To develop production of probiotic products, it should 
be considered to choose strains based on functional 
criteria and basal environment. Sometimes selection of 
undesirable strain leads to inappropriate products.14 

In the present study, fermented-probiotic product was 
produced by camel milk and three bacterial starters. 
Changes in maintenance probiotic bacteria, microbial 
contamination counts, chemical and organoleptic 
properties of the product were evaluated for nine days 
with three days interval.  

The number of L. acidophilus bacteria colonies in the 
product did not show any significant decrease at the 3rd, 6th 
and 9th days in comparison with the zero day (p < 0.05). 
The logarithm average of the colonies number at zero and 
ninth days were 3.11 × 107 and 1.65 × 107, respectively, 
however, in all these samples the number of L. acidophilus 
was not less than 106 CFU mL-1. 

Abdel Moneim et al. in a study on Garis showed that 
the dominant bacteria was lactic acid bacteria and the 
main genus (74.00%) was Lactobacillus.15 Lore et al. 
showed that lactic acid bacteria logarithm was 6.80 per 
mL and the main genus was Lactobacillus.6 Based on the 
previous finding decreased number of Lactobacillus is 
due to acid damage.14 Some studies showed that 
Lactobacillus in fermented ultra-high temperature 
processing (UHT) at the refrigerator temperature (4 ˚C) 
is remained stable and active and sometimes has a 
growing trend.14,16 The number of Bifidobacterium 
bacteria colonies in the product showed a significant 
decrease at the 3rd , 6th and 9th days in comparison with 
the zero day (p < 0.05). Totally, according to statistics, 
 

 
 
 
 
 

 
 
 
 
 
 

Table 1. Number of Lactobacillus acidophilus, Biphidobacterium biphidum colonies per mL of fermented-probiotic product at different test 
days. Data are presented as mean ± SE. 

Bacteria 0 day 3rd day 6th day 9th day 

Lactobacillus acidophilus 3.11 × 107 ± 6.70 2.66 × 107 ± 6.70 2.70 × 107 ± 6.90 1.65 × 107 ± 6.80 
Biphidobacterium biphidum 3.25 × 108 ± 5.30 2.45 × 108 ± 3.52 1.07 × 108 ± 6.90 3.53 × 107 ± 1.05 

 

Table 2. Chemical test results of camel milk and fermented-
probiotic product at different test days. 

Chemical properties Camel milk 0 day 3rd day 6th day 9th day 

Acidity (g L-1) 4.60 9.09 9.29 9.70 10.3 
Protein (%) 2.55 3.98 4.15 4.50 4.70 
Fat (%) 3.63 3.80 3.80 3.81 3.11 
Dry matter (%) 8.77 9.06 9.42 9.54 9.94 
Solids-not-fat (%) 5.14 5.26 5.62 5.72 6.15 
Ash (%) 0.33 0.59 0.58 0.73 0.75 
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the number of Bifidobacterium compared to L. acidophilus 
and the other acid producing probiotic and its growth are 
lower in the product. 

In general, many factors affect probiotic bacteria life in 
fermented milk. The factors such as pH reducion, incubation 
temperature and oxygen presence has been known.15 For 
example, Bifidobacterium is more sensitive to oxygen, high 
acidity and low pH.17 

Based on the results of the present study, changes of the 
product acidity had an increasing trend on different days 
compared to camel milk (p < 0.05). The increasing acidity in 
camel milk and probiotic-fermented product on the zero, 
third, sixth and ninth days were 4.60, 9.10, 9.30, 9.71 and 
10.31 g L-1, respectively. This could be due to acid 
production by L. acidophillus probiotic bacteria.  

In present study, the protein content of the product had 
an increasing amount on different test days and was 
significant more than camel milk (p < 0.05) and that was 
probably due to the protein production related to bacteria 
cells (single-cell protein). 

The fat content of product did not show significant 
difference on different days and in comparison with the 
camel milk. The solid content of product showed a 
significant difference on ninth day in compared to the zero 
day and camel milk (p < 0.05). The solid content of product 
on the ninth, zero days and milk was 9.94, 9.07 and 8.77%, 
respectively; that was probably due to increased protein 
and partial reduction of water during the product storage. 
However, solid content of camel milk did not show 
significant difference compared to the product on the zero, 
third, sixth days and product solid content did not show 
significant difference on different days with each other.  

Ash content of product on the zero, third, sixth days was 
more than camel milk and showed a significant increase  
(p < 0.05), however, did not show a significant increase in 
different test days. 

Chemical compound of camel milk and Chall was 
compared by Grigoryants in 2012. The results showed that 
Chall and milk fat content was equal and was 4.30% that 
showed the lower amount of lactose, ash and ascorbic acid 
in milk rather than Chall.16 

Evaluation of organoleptic changes in the product 
showed that its flavor (p < 0.05), color, feeling and overall 
acceptance were better by the time passing (p < 0.05) but 
smell score, texture and thickness did not show a significant 
 

 

  
 
 
 
 
 
 
 
 

 
difference on different test days. 

Abdel Moneim et al. in a study on fermented milk using 
yogurt bacteria showed that the smell, thickness and 
overall acceptance of product had significant score in 
comparison with other starters.15 The thickness of all 
fermented camel milk products had aqueous, fragile and 
heterogeneous state16,18 that was similar to the present 
study results. 

In conclusion, this fermented–probiotic drink, in 
addition to keeping maintenance and increasing 
nutritional quantity value, was accepted by consumers in 
terms of organoleptic properties and it could be used as a 
healthy and functional drink. Kerman is located next to the 
desert area and in terms of the number of camels, is the 
second place of Iran. Therefore, the fermented drinks from 
camel milk as a desirable product in this region should be 
considered commercially.  
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