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Abstract: Forty samples of raw camel’s milk were collected from different zones of Al-Ahsa area and analyzed
to evaluate their microbiological quality and to identify predominating lactic acid bacteria (LAB) and the data
were confirmed by the PCR based methods. Furthermore, the pathogens such as Staphylococcus aureus,
Salmonella, Bacillus cereus, E. coli 0157:H7 and Listeria monocytogenus were detected. The following mean
average of LAB and total viable counts (TC) were 4.9 and 1.3×10  cfu/ml, respectively. While yeasts and moulds7

count were relatively lower (4.5 x10  cfu/ml). Coliform numbers were 7 ×10  cfu/ml. Staphylococcus aureus was3 2

found in 30 % of samples while 0.4% of samples were Salmonella positive. Bacillus cereus, was located in 20%
of the samples and the mean average count was 3.4 log cfu/ml. All samples tested were negative for E.coli
0157:H7 and Listeria monocytogenus. Results indicate the potential health risk of consuming raw camel milk
under the present production conditions. Twenty-two LAB strains were isolated and identified as Lactobacillus
plantarum, Streptococcus thermophilus, Lactobacillus rhamnosus, Lactococcus lactis and Enterococcus
faecium. Lactoperoxidase enzymes system (LPS) and essential oils (EOs) were used for improving the keeping
quality of camel milk. The result revealed a highly significant effect of lactoperoxidase (LPS) as milk
preservative. Use of (LPS) at final concentration 15ppm extend the shelf life of camel milk up to 15 days in
compared to the control samples and the effect was increased when the samples were stored at low temperature
(4°C). Total viable count was significantly decreased by activation of the (LPS) in raw camel milk. Cold treated
camel milk samples at (4°C) with (LPS) were found to show an increase in the shelf life of 15 to 21, compared to
3 to 7 days for control samples. Data showed that 0.2ppm of Marjoram or Sage as (EOs) could be recommended
for increasing the shelf life of camel milk up to 21days, but with lesser extent than the use of (LPS). Sage oil was
more acceptable and has stronger feect than Marjoram oil which was nearly similar to the control. The influence
of oils as preservative was increased with use of cooling. However, it could be recommend that by using natural
plant oils as a way to save the food especially with availability of plants in the areas of milk production as well
as improving their healthy value. It could be concluded that the LPS and EOs have a positive effect on the
keeping quality of camel milk by expanding its shelf life.
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INTRODUCTION from veterinary care and, hence, mastitis diseases are

Camel milk is important to the human diet in many is consumed in the raw state without any heat treatments
parts of the world. The applications of camel milk are and kept at high ambient temperature coupled with lack of
limited because of many constraints such as, lack of refrigeration facilities during milking and transporting [2].
quality assurance affairs during the production process Other inappropriate practices include mixing of evening
and trading. Camel’s milk is produced in a traditional way and morning milk, pooling of milk from different suppliers
and is usually collected, handled and transported in poor and exposure during marketing [3]. Camel milk has
sanitary conditions. Moreover, camel herds rarely benefit properties that it can be kept for long periods than cow’s

common among lactating females [1]. Most of camel milk
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milk when refrigerated and even with the desert heat, it and two essential oils, Marjoram (Majorana hortensis)
does not spoil very soon [4].So that, the milk produced is and Sage (Salvia officinalis); at different concentrations.
likely to cause food-borne diseases and the natural Therefore, the aims of the present study were (1) to
antimicrobial factors can only provide a limited protection assess the microbial quality of raw camel milk in Saudi
against specific pathogens and for a short period. Such Arabia (Eastern region) by using several microbial quality
risk is higher when the milk is consumed in its raw state as attributes including aerobic total plate count, LAB count,
is commonly practiced by the local producers. There is a total coliforms bacterial count  and  moulds  and  yeasts
limited data on the microbial assessment of raw camel milk (2) to improve the  keeping quality of raw camel milk by
[5, 6]. The microbial quality of camel’s raw milk in Riyadh using LPS and EOs.
City was investigated by Al-Mohizea [7] who found the
aerobic plate count exceeded 10  cfu/ml in 13 samples and MATERIALS AND METHODS5

averaged 2.2x10 cfu/ml. All samples tested were found to5

contain coliform bacteria in excess of 10/ml with an Milk Samples: Forty samples of raw camel milk were
average of 5.1x10  cfu/ml. Farah [8] reviewed the ability of collected from different locations of the Eastern Saudi5

camel milk to inhibit growth of pathogenic bacteria and its regions. The milk was collected in sterile bottles,
relations to whey lysozyme. The lysozyme content of the transported to the laboratory in a cool box and stored at
twenty  samples  showing  growth  inhibition  was  648 4-6 °C before analysis. The milk samples were analyzed
µg/100ml which was significantly higher than the average within 12 h of collection. The milk samples were divided
in the 38 samples (62.8 µg/100ml) with no inhibitory effect into two equal portions treated and control. Both acidity
[9]. and clot on boiling test were determined daily to assess

The natural antimicrobial system present in milk, the the shelf life of milk.
lactoperoxidase system, has been used to preserve raw
milk quality in areas where it is not possible to use Microbiological Analysis: Milk samples (20 ml) were
mechanical refrigeration for technical and/or economic diluted in buffered Ringer Solutions and mixed for 2
reasons [10]. Lactoperoxidase (LP) is a glycoprotein that minutes. The 10  dilution was made by milk sample with
occurs naturally in colostrum, milk and many other human Ringer solution. Further tenfold serial dilution, ranging
and animal secretions [2]. The use of lactoperoxidase LP from 10 to 10  were prepared. The samples were
system in temporary preservation of raw milk has been analyzed for total aerobic plate count, (TC) lactic acid
found useful particularly in places where refrigeration is bacterial count (LAB), total coliforms, Staphylococcus
not feasible. LP system can be activated in milk after heat aureus and yeasts and moulds. Also, samples were
treatment, thus contributing to extend the shelf-life of analyzed for the detection of Bacillus cereus, Salmonella
pasteurized milk in locations with inefficient cold storage spp, Listeria monocytogenes and E.coli 0157:H7. All the
conditions [12]. Lactoperoxidase (LP) has a bacteriostatic microbiological analysis was carried according to FAO
effect against the Gram positive strains and bactericidal [19]. For total count, plate count agar was used; plates
effect against Gram negative bacteria are found in the were incubated for 48 hrs at 37°C. For yeasts and moulds:
camel’s milk [2]. The use of the lactoperoxidase method potato dextrose agar (PDA) was used, plates were
was approved at the 19th session of the Codex incubated at 25°C for 5 days.  Counts of LAB were
Alimentarius Commission but appropriate stipulated determined using MRS agar incubated at 37°C for 3 days.
guidelines need to be followed [13]. Coliform numbers were determined using violet red bile

It has long been recognized that some essential oils glucose agar plates were incubated at 37°C for 24 h.
(EOs) have antimicrobial properties [14]; EOs could be Staphylococcus   aureus   was   detecting  by  using
used as food flavoring agents or preservatives and as Baird-Parker medium Oxoid, UK plates were incubated at
medicine materials [15]. The effect of using different 37°C for 24h. Salmonella spp. was detected as described
concentrations of EOs on different microorganisms, in by FAO [19]. Pre-enrichment medium (Buffer peptone
food, was varied from partial to complete inhibition water at 37°C for 24h). Bacillus cereus agar (Oxoid CM
[16].The inhibitory effect of essential oils had been 617) and Polymaxin B (50.000 units) was added to the
attributed to the presence of aromatic nucleus containing Bacillus cereus selective supplementary then 50 ml of
a polar functional group which includes phenols and sterile Egg Yolk emulsion was added Incubated at 30°C for
polypeptides [17,18].In this work we improved the keeping 2 hr. Gram stains were made and APl 50 CHB system was
quality of camel milk by using the lactoperoxidase system used  for  identification.  Gram  stained  smears  were made

1
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Table 1: PCR primers used for LAB identification.
Primer Sequence (5'-3') Reference

DG74 AGGAGGTGATCCAACCGC [21]
16SF TGGAGAGTTTGATCCTGGCTC
La1 GATCGCATGATCAGCTTAT [22]
La2 AGTCTCTCAACTCGGCTA
Lp1 GGAATTGATGAAGCCCTAGCAG [22]
Lp2 GAATCCCACGACCGTTATCA
Ld1 ACATGAATCGCATGATTCAAG [22]
Ld2 AACTCGGCTACGCATCATTGC
Lr1 GTGCTTGCATCTTGATTTTA [22]
Lc2 TGCGGTTCTTGGATCTATCCG
St1 TTATTTAGGGGCAATTGC T [23]
St2 GTGAACTTTCCACTCTCACAC
Efm1 TGCAGCAATTGAGAAAATAC This study
Efm2 CTTCTTTTATTTCTCCTGTA
LLF GCAATTGCATCACTCAAAGA [22]
LLR ACAGAGAACTTATAGCTCCC

and examined microscopically. Bacillus cereus will appear
as large gram positive bacilli in short to long chains
spores are ellipsoidal and central to sub-terminal. Listeria
monocytogenes was detected by using, Listeria rapid test,
FT0401A (Oxoid, UK). Presence of E.coli 0157:H7 was
detected by using Diagnostic specific kits, DR0620M,
Oxoid, UK. 

Identification of the Isolated Lactic AcidBacteria Strains
at the Genus Level: Identification of LAB at the genus
level was accomplished by a PCR-based method using
group- and species- specific primers derived from 16S-23S
rRNA intergenic spacer region and its flaking 23S rRNA
as described by Dubernet et al. [20]. 

Activity of the LP System: The activity of the milk LPS
was carried out by addition of 40 mg L  of sodium1

thiocyanata as a source of thiocyanate (SCN). After 1 min
of thoroughly mixing; 30 mg/l of sodium percarbonate was
added as source of hydrogen peroxide and incubated at
37 °C according to Kamau et al. [24].The activity was
carried out by determining the OD using (UV-VIS APEL,
Co. Japan) spectrophotometer. One unit of activity is
defined as the amount of enzyme that catalyzes the
oxidation of 1 µmol of pyrogallol per min at room
temperature. The samples were then drowning to
determine the total bacterial count (TC) and effect of LPS
at room temperature (25°C) and refrigeration temperatures
(4°C). The LPS was applied at final concentration 15ppm.
The experiments were repeated three times. Essential oils
(EOs) Sage and Marjoram were obtained from the
(Mebaco Arabic CO). They were added according to the
concentration of Sage and Marjoram (0.2 ppm) using the
method as described by Mutlag and Hassan [25].

Statistical Analysis: Descriptive and correlation analysis
between the different microbial parameters were performed
using SAS, Statistical Analysis System software, release
9.3.1. SAS Institute Inc. Cary, NC 27513, USA.

RESULTS AND DISCUSSION

Microbial  Content  of  Raw  Camel  Milk    Samples:
Table 2 shows the average and standard errors (SE) of
some microorganisms, isolated from the raw camel milk
samples obtained from different zones of Al-Ahsa area.
Total count (TC) values ranged from 1.3 x 10  to 1.3 x103 6

cfu /ml of raw camel milk, consequently high initial TC
values in milk e.g.>10 cfu /ml  are evidence of the bad5

hygiene  condition  during  milk  production. However,
Al-Mohizea [7] reported that, the total count of camel’s
milk in Riyadh markets were 2.2 x 10  cfu/ml. The count5

varied from 3.1 x 10  to 1.9 xl0  cfu/ml with an average of3 7

4.8 x10  cfu/ml. Table 2 also indicated the average and the7

SE of total coliforms in camel milk. It varied between 0 to
2 x10  cfu/ml with a mean value of 7 x l0 . This was3 2

considered low in comparison to that found by Al-
Mohizea, [7] for Saudi Arabia camel milk (5.1x10  cfu/ml)5

and this generally provides an index of the sanitation
used during collection. Concerning the yeasts and
moulds, count varied from 34 to 8.1x10 cfu/ml. Yeasts was3

isolated from 7 raw milk samples. Omer and Eltinay [26]
found that the rate of isolation of yeasts from all samples
was 14.9%. These species were Candida ciferri and
Candida guilliermondii.

Pathogenic Bacteria in Raw Camel Milk Samples:
Pathogenic bacteria may present in raw milk as a direct
consequence of udder disease. Table 3 shows some
pathogenic bacteria isolated from raw camel milk. Samples
were tested, for the presence of Salmonella spp, Bacillus
cereus, Staphylococcus aureus, Listeria monocytogens
and E. coli 0157:H7. One sample was found positive of
Salmonella spp. Eight samples represent 20 % of the
samples were found positive for Bacillus cereus. 30% of
the tested samples were found positive for Staph. aureus.
The Staph aureus count was ranged from 2.1x10  to2

7.2x10  cfu/ml with a mean value of 1.2x103 cfu /ml.3

However all samples tested were negative for Listeria
monocytogens and E. coli 0157:H7. It is important to note
that among the pathogenic organisms commonly
producing mastitis are Staphylococcus aureus and E. coli
[27]. Contamination of raw milk by pathogenic bacteria
from   external  source   to   the   udder   was  possible.
The   presence     o f  S.   aureus   which   indicated   the
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Table 2: Enumeration of different microbiological parameters detected in
raw camel's milk (n=40)

Range(cfu/ml)
--------------------------------

Microbial counts Minimum Maximum Average± SE (cfu/ml)a

TC 1.4x103 2.3x107 13 x 10 ±1.2×106 6

LAB 3.1x10 6.2x10 4.8 x 10 ±2.0×103 7 7 7

Total coliforms ND 2.0x10 7 x 10 ±1.2×10b 3 2 2

Molds and yeasts 34 8.1x10 6.5 x 10 ±5.5×103 3 2

a: Average and stander errors (SE)
b: Not decocted

Table 3: Percentage of detected pathogenic bacteria in raw camel's milk
Bacterial No of Positive
Strains samples samples %

of positive samples
Sallmonella spp. 40 1 0.4
Bacillus cereus 40 8 20
Staph.aureus 40 12 30
Listeria monocytogens 40 ND 0
E.coli 0157:H7 40 ND 0a

a: Not decocted

contamination  from  the  animal,  or  the  nose of the food
handler [19]. Our results were comparable to that found by
Al-Mohizea [7]; the only difference is that found S.aureus
in all samples were tested. The level in this study was low
compared to the level of S. aureus found in bovine milk
(42%) as reported by Elnazier [28].The negative results
against the occurrence of most pathogenic bacteria, may
be due to the activity of protective proteins (Lysozyme,
lactoferrin, lactoperoxldase, immunoglobulm G and A) of
camel's milk, as reported by Barbour, et al. [29]. Ahmed
[30] isolated the same types of bacteria from cow milk and
he found that the average rate of isolation was 51.1%
Staphylococcus, 29.6% Streptococcus, 6.6%
Micrococcus, 13.16% gram-positive rods and 2.27% gram-
negative rods. In conclusion, it is strongly recommended
to apply appropriate hygiene measures and sanitation of
the utensils used in the collection, storage and
transportation as required for any other milk destined to
human consumption.

Molecular  Identification   of  LAB  Isolated  Strains:
Table 1 shows the primary and confirmatory tests used for
the identification of total isolated LAB strains. Fifty
strains were isolated from raw camel milk collected from
Al-Ahsa area. All isolates were identified by classical
physiological methods and by using molecular
techniques. The  genotyping  results  are  presented in
Fig 1. The universal primers pier (16SF/DG74) was able to
amplify approximately 1500 bp-fragments of the 16S/23
SRNA and  16SRNA  respectively.  Twenty-two  strains

Fig. 1:  PCR-amplification products of 22 LAB isolates by
using primer (UP 68/UP69) as universal primer for
LAB. n=1-22

Fig. 2: Specific PCR amplification with a triplet of primers
using genus specific primers for each strain. M:
DNA marker, Line 1: PCR product amplified by
St.thermophilus; Line 2: PCR product amplified by
Lb. plantarum; Line 3: PCR product amplified by
L.lactis and Line 4: PCR product amplified by Ent
faecium. DNA marker size:
100,200,300,400,500,600,700,800,900,100 and1500
bp.

were found to belonging to LAB group fifteen LAB
strains out of Twenty-two were harbor plasmid DNA.
Species-specific  PCR,  for  LAB  strains  was  examined
by  using   specific  primers  (Table  1).  LAB was
identified   by   using   a   multiplex   PCR   assays  for
each group to identify LAB at the species level. From
forty  isolated  strains  twenty-  two  were  identified  as
LAB  (Fig  1).  The  PCR amplification was performed
using plasmid DNA from all twenty-two strains as a
template, as well as one controls of DNA from B. breve.
The primer set 16SF/DG74 gave well-defined bands
corresponding  to  1500  bp  length (Fig 1). There was no
amplification in the case of the controls used. Surprisingly
in the case of the other primers set 920 bp for St.
thermophilus and 560 bp for Lactobacillus plantarum,
specific bands were not present in all the isolates. Other
bands, especially of about 350 bp and 375 bp were present
in Lacctococcus lactis and Enterococcus faecium,
respectively.
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In general, the GS-PCR with the specific primers was et al. [10]. Hence, it might be helpful in marketing camel
found to be specific for LAB. Among LAB grouped by milk into towns, especially due to its health benefits and
multiplex PCR seven Lactobacillus plantarum strains nutritional values [32]. El Zubeir et al. [33] reported that
were successfully identified at the species level by using treated samples with LP system that kept at room
multiplex PCR. Five Streptococcus thermophilus isolated temperature showed higher shelf  life  than  non-
strains and three Lacctococcus lactis were identified. treatedcamel milk samples. Similar results were observed
Four isolates were identified as Lacctococcus lactis and when two types of Eos were added to the raw camel
other three as Enterococcus faecium (Fig 2). The presence (Table 4). Data showed that 0.2 ppm of Marjoram or Sage
of Lactobacillus plantarum, Streptococcus thermophilus as (EOs) could be recommended for increasing the shelf
and Lacctococcus lactis were also reported for many life of camel milk up to 21days, but with lesser extent than
dairy products. Sulieman et al. [31] isolated few strains of the use of LP system (Table 4). Sage oil was more
Lactobacillus plantarum from the Sudanese sour milk. acceptable and has stronger effect than marjoram oil
Generally, The PCR analysis partitioned the four strains which was nearly similar to the control. The influence of
taking into account the degree of similarity of the oils as preservative was increased with use of cooling at
obtained patterns and probably corresponding to the (4°C). Coliforms and spore-forming bacteria were not
Lactobacillus plantarum, Streptococcus thermophilus, detected in any of the raw camel milk treated by addition
Lacctococcus lactis and Enterococcus faecium which can of the perspective essential oils. This may not be
be typically found in fermented milk. surprising, as Sara Burt [14] reported that essential oils

Effect of LP System and Essential Oils Eos on Shelf Life responsible for their antimicrobial properties. Schelz et al.
of Raw Camel Milk During Storage at Different [34] also reported that both Sage and Thyme essential oils
Conditions: The present data showed that the addition of had an inhibitory effect against E.coli. Moreover, Barnes
LP system to raw camel milk has improved its keeping et al. [35] reported that thujone and camphor present in
quality as was detected by total bacterial count, which the volatile oil of sage were inhibitory factors against
was relatively constant during the storage period Bacillus species. These results are in agreement with
compared to the control samples that showed higher total those reported by Schelz et al.  [34], who reported that
bacterial count (Table 4). In addition, data showed that essential oil from Thyme had antifungal and antimicrobial
use of refrigeration (4°C) for storage of raw camel milk activities. Generally, data showed that, the use of
increased the shelf life of milk. Moreover, the keeping essential oils resulted in prolonged milk shelf life
quality of the treated milk stored at room temperature compared to control samples. Moreover, the use of Sage
(25°C) was decreased compared to the non-treated milk, oil was the best than the use of Marjoram oil in terms of
stored at refrigerator temperature. This suggested that the prolonged shelf life of raw milk. Finally, the data showed
LP system could be used as an efficient procedure for that the use of oils in keeping raw milk led to prolonged
keeping the camel milk in farms and areas where the keeping  milk  but to a lesser extent than that of LP
cooling facilities are absent. This was in accord  to   Seifu system.

contain phenolic compounds that are primarily

Table 4: The effect of lactoperoxidase enzyme system and essential oils at different storage conditions on the keeping quality of the camel milk, percentage
of undefeated samples. (n=40)

Room temperature ( 25°C) Cooling (4 °C)
Time (days) Time (days)
--------------------------------------------------------------------- ------------------------------------------------------------------------------------

Treatments 3 7 15 21 3 7 15 21
Control 30.33 12.67 00.00 00.00 38.33 19.00 00.00 00.00d d d d a d d d

LP system 40.00 40.00 34.00 29.00 40.00 40.00 40.00 38.67a a a a a a a a

EOs 36.67 35.00 17.00 14.67 40.00 37.67 34.67 20.671
d d c d a d d d

EOs 34.33 31.00 28.00 11.67 40.00 35.67 31.67 18.002
c c d c a c c c

LSD 0.05 1.63 1.96 2.11 2.24 -- 1.54 0.77 1.54
Overall mean + SE 35.33+1.08 29.67+3.12 19.75+3.91 13.83+3.13 39.58+0.34 33.08+2.50 26.58+4.72 19.33+4.14
Average and the standard errors (SE) on basis of total bacterial count during storage (n=40)
LSD: least significant differences
(a ,b, c and d): items in the same column with the same latter means no significant differences
EOs : Marjoram oils EOs : Sage oils1 2
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(A) (B)
Fig. 3: A and B: Changes of average of total viable count (cfu/ ml) of treated camel milk during storage at room

temperature (A) and cold condition (B) for 21 days.

Control: untreated camel milk T1: treated camel by LP-system
T2: treated camel by Eos1 (Marjoram oils) T3: treated camel by Eos2 (Sage oils)

Effect of Lp System and Essential Oils Eos on Total Furthermore, the effect of EOs as neutral preservative
Bacterial Counts in Raw Camel Milk During Storage at depends on the type of oil used. Sage was stronger than
Different Conditions (25°C and 4°C): The total bacterial Marjoram in terms of the stability on TC during storage.
counts (TC) for the control treatments increased (p<0.05) The lag in lactic acid production in LP system activated
throughout the incubation period for all samples whether raw camel milk was similar to that obtained by Kamau and
stored at room temperature (25°C) (Fig 3a) or under Kroger [37]. There was a significant decrease in lactic acid
cooling conditions (4°C) (Fig 3b). However the rate of development in LP system activated raw cow milk during
increase of (TVC) was more when the control samples storage at 10°C. However, Thakar and Dave [38] reported
were stored at cold conditions (4°C) .Total bacterial no significance difference between lag in lactic acid
counts in the activated samples continued to decrease production of 8.5 ppm NaSCN and H2O2LP-system
until the end of the 72h incubation period (Fig 3a). During activated and the control cow milk samples during storage
storage, the total bacterial counts in the activated samples at 32°C. Barnes et al. [36] reported that, increasing levels
decreased (p<0.05) in the first 17 hrs (Fig 3b). Total of NaSCN: H O  up to 30:30 ppm during activation of the
bacterial count in the activated samples with LP system LP-system was able to give the highest extension of shelf
did not increase in the first 15 days of storage at room or life of camel milk. 
cold conditions (4°C). However, the rate of growth started
to increase after 15 days of storage at room temperature. CONCLUSION
However, the TC remains constant stabile for the samples
that stored at cold condition (4°C). The obtained results Generally, the present study showed that the LP-
suggest that the bacterial populations were inhibited by system has preservative effect by improving the keeping
using low concentrations of the different essential oils quality and the shelf life of raw camel milk without adverse
EOs. However, increases in the oil concentrations lead to effect on the chemical constituents. The LP-system is
decreases the total bacterial counts (data not activated by addition of 15 ppm of both SCN- and H O .
shown).However, negative effect on the sensory The preservative effect can also be enhanced by storage
properties on the treated camel milk was observed. The at cold condition. Practically application would be
results obtained showed a significant decrease  (p<0.05) achieved by using commercial LP-system kits after
in total bacterial counts in raw camel milk treated with EOs pooling camel milk at collection centers and combined
but the effect was less than that of LP system. with  cooling facilities where possible for further extension

2 2

2 2
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of keeping quality. In addition, data showed that the use 8. Farah, Z., 1993. A review article. Composition and
of some EOs in keeping raw milk led to prolonged keeping characteristics   of  camel  milk.  J.  Dairy  Research.
milk but in lesser extent than of LP- system. However, we 60: 603-626.
recommended using EOs to improve the keeping quality 9. Duhaiman, A.S., 1988. Purification of camel’s milk
of camel milk especially with the low cost of oils and lysozyme and its lytic effect on E. coli and
availability in the places of camel presence, as well as to Micrococcus lysodeikticus. Comp. Biochem.
its influence as medical and health useful. The outcome of Physiol., 91b: 793-796.
the present results found out that raw camel milk samples 10. Seifu,  Eyassu  Buys,  M.  Elna,  and  E.F.  Donkin,
were produced and under poor hygienic conditions with 2005. Significance of the lactoperoxidase system in
high health risk to the consumers. Based on these the dairy industry and its potential applications: a
findings, it is strongly recommended that large-scale review.  Trends  in  Food  Science and  Technology,
research studies regarding the quality of raw camel milk, 16: 137- 154.
milking protocols and sanitizing programs should be 11. Tayefi, H., M. Nasrabadi, A. Hosseinpour-Feizi and
conducted. M. Mohasseli, 2011. Thermodynamic Analysis of
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