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ABSTRACT

The variations in chemical composition of dromedary camel
(Camelus dromedarius) reared in Marsa Matroh governorate during
lactation were investigated. Colostrum and milk samples from 10 she
camels in their first season of lactation were collected periodically from
parturition until 90 day postpartum (PP). Samples were analysed for
somatic cell count (SCC), fat, protein, casein, lactose, IgGl and
minerals.

Large variations occurred in biochemical properties throughout
the study period. Within whole period, the concentration of casein
decreased by 60%, 1gG1 by 94%, and lactose increased by 34%. The
average contents of gross composition were 14.23% protein, 4.44% lactose,
0.27% fat, 0,77% ash, and 20.16% total solids in colostrum at 12 hour PP,
and the respective mean values were 3.55, 4.24, 5.65, 0.87, and 14.31% for
regutar milk on 90" day. A 10-fold increase was shown in fat content
during the first 24 h, whereas a sharp decrease was shown during the first
24 h of lactation in protein, ash, and total solids contents. Variation in
lactose content was small (4.24 to 4.71%) throughout the study period.
Total N, non-protein N, casein, and whey protein were found to be 2.23,
0.06, 0.86, and 1.31 g/100 mL for the colostrum at 12 hour PP; and 0.56,
0.04, 0.45, and 0.07 g/100 mL for the milk at 90 day PP. Percentages of
caseins increased steadily, whereas whey proteins declined gradually until
3 month of lactation.

The levels of Ca, P, Na, K, and Cl were 222.58, 153.74, 65.0,
136.5, and 141.1 mg/100 g, respectively, at 12 hour PP; the values of the
minerals were 154.57, 116.82, 72.0, 191.0, and 152.0 mg/100 g, respectively,
for the regular milk on 90 day.

Sodium dodecyl sulfate-PAGE and densitometry results
demonstrated that dromedary camel (Camelus dromedarius) colostrum is
rich in immunoglobulins, serum albumin, and 2 unknown fractions, which
are reduced in amount (%) within 2 days of lactation. It seems that there is



46 B.G.A. etal,

lack of lactoglobulin in dromedary camel (Camelus dromedarius) milk,
whereas casein and lacto-albumin start at a low level and increase
gradually until they reach their regular levels in the milk.

The somatic cell count (SCC) of camel's milk was determined by
the Fossomatic method and compared with biochemical compositions of
the milk, The somatic cell count (SCC) ranged from 28.20 x 10° to
120.60 x 10° cells/ml with mean 68.87 x 10’ cells/ml in the whole
period. The leve!l of somatic cell count (SCC) rang‘ed from 28.20 x 10° to
65.78 x 10° cells/ml with mean was 42.21 x 10° cells/ml in colostrum
milk. The colostrum milk samples (24 hours} had significantly (p <
0.01) lower than mean values for total SCC and negative correlation
with total nitrogen (TN), whey protein nitrogen (WPN) and positively
with NPN and casein levels. The level of somatic cell count (SCC) of
regular ranged from 76.11 x 10° to 120.60 x 10* cells/ml with mean was
97.53 x 107 cells/ml in regular milk from 5 to 90 days. The regular milk
samples (90 days) had significantly (p < 0.01) higher than mean values
for total SCC. There was a strong significant positive correlated with
total nitrogen (TN), whey protein nitrogen (WPN) and casein and
negatively correlated with NPN.

(Key words: dromedary camel (Camelus dromedarius), colostrum,
milk, chemical composition, NFCM = non-fat camel milk, PP =
postpartum, TN = total nitrogen, WPN = whey protein nitrogen and SSC
=somatic cell count, ImmunoG = immunoglobulin, LactoF=
lactoferrin, LG =lactglobulin, MW = molecular weight, casein a-
LA=lacto albumin).

INTRODUCTION

There are different species
of camels belonging to the genus
Camelus; the one-humped drome-
dary camel (Camelus dromedary-
ius) and the two-humped bactrian
camel (Camelus bactrianus) (Sa-
waoya e al, 1984). The total
population of camels in the world is
about 18 million, of which 16
million are dromedarcs (Wasfi et al,
1999). The dromedaries are found

particularly in arid and semiarid
zones of North and East Africa, the
Indian suboontinent, and Saudi Arabxa
(Mehaia et al, 1995). Dromedaries
are mainly used for meat and milk
production. .

Came! milk is mainly used for
feeding. Camel milk is an impo-
rtant nutrition source for inhabitants
in arid and semiarid areas (Farah,
1996). Unlike other milk producing
animals, camels can thrive under
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extreme hostile conditions of
temperature, drought, and lack of
pasture, and still produce milk
(Yagil and Etzion, 1980).

The female comes into heat for the
first time at the age of 4 to 5 yr old,
and the breeding season lasts from
Pregnancy lasts 395 to 405 day and
lactation takes place during August
-February. Dromedary camels (Camelus
dromedarius) can produce 0.25 to 1.5
kg of milk daily in addition to the
amount taken by the calf. The milk
yield in the first 3 month of
lactation is higher than during the
rest of lactation. Camel milk is one
of the important sources of food for
local people. It can be used for
making various dairy products such
as butter, yogurt, cheese, and milk
tea (Alhadrami et al., 2003).

The general composition of camel
milk varies in various parts of the
world with a range of 3.5 10 4.5%
protein, 3.4 to 5.6% lactose, 3.07 to
5.50% fat, 0.7 to 0.95% ash, and
12.1 to 15% TS (Gnan and Sheriha,
1986). This wide vanation in the
constituénts of milkk may be
attributed to several factors such as
breed, age, the number of calvings,
nutrition, management, the stage of
lactation, and the  sampling
technique used (Abu-Lehia, 1987
and Alshaikh and Salah, 1994).
Some counting methods, such as
direct microscopic SCC and

Coulter counter, have been
modified to adapt to camel milk
(Fthenakis et al., 1991), which
has a higher fat content than cow
milk. The Fossomatic SCC
method, which was used in the
present study, automatically pro-
cesses milk samples so that they
need no  prior adaptation
However, optimal conditions for

this method have not been
specified for camel milk.
Indirect tests, such as the

measurement of SCC or other
testes, provide information about
the status of the quarter (Matfila,
1985). The reduction of SCC
associated with evidence of impro-
ved milk hygienic (Katsoulos et
al., 2009). The peak SCC value
was in morning milk and decrease
in the proportion of prolonged
milking interval PMN (Lakic et
al,, 2009).

An inverse relationship between
SCC and milk yield has been
demonstrated (Blood and Radostiss,
1989). More milk and fat-corrected
milk with a lower somatic cell
count (Sobhanirad et al., 2009).
The increase in SCC was
associated with the reduction in
daily mik yekl (Bardowska et
al,2009). A positive correlation
between CMT scores and bacteri-
alogical classes and between CMT
scores and SCC was recorded (Abdel
Gadir Afif et ol 2006). The SCC was
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unaffected by milking omissions
and in both stages of lactation
(Castillo et al., 2009). With the
increasing  interest in  the
production of camel’ milk, a need
has arisen for a means of
monitoring SCC (Zadnik et al,
1993). Previous studies have confirmed
that bacteriological examination of
milk and milk SCC are reliable
methods for detecting subclinical
mastitis (Neave, 1975). Somatic cell
count of camel’ milk has not been
studied extensively; consequently
an accepted “normal” value has
not been established (Fthenalis et
al, 1991). The physical and
chemical changes in milk during
early lactation, and how these
changes were affected by in the
first lactation, with the purpose of
discriminating between colostrum
and normal milk (Gonzalo et al,
2002).

The information about camel milk
chemistry is very limited in Egypt.
The objective of this work was to
study the 1. Determinations of
chemical composition and protein
fractions of camel milk from
Dromedary camels (Camelus drom-
edarius). 2. The relationships
between somatic cell counts (SCC)
and the chemical compositions of
milk. 3. Establish a threshold value
or at least mean value, which
could be regarded as the upper
limit for normal SCC of camel’s

milk.

MATERIALS & METHODS

1. Animals:

Ten 5 years old female Dromedry
camels (Camelus dromedarius)
close to giving birth for the first
time was reared in camel
production unit, Animal Product-
ion Institute. These camels were
belonged to Marsa Matroh
governorate. They were kept under
management before giving birth
and after parturition. All camels in
the study were fed the same diet
(50% cornstalk + 50% dry clover)
supplemented with 1,5 kg of grain
concentrate (70% cormn + 30%
soybean cake after oil extraction)
and 30 g of table salt for each
animal daily.

2. Collection of Milk Samples:
Samples were collected immediately
following parturition at 12, 24, 36,
48, and 72 hour, and 5, 7, 15, 30,
and 90 day postpartum. All the
collected samples were measured
immediately for SSC and other
stored at -40°C until analysis. The
samples which were taken at the
same stage of lactation were thawed,
pooled, and portions were taken for
analyses,

3. Analyses of TS, Fat, Ash, and
Lactose:

Total solids were determined
gravimetrically after drying in a
forced-draft oven at 105°C until a
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steady weight was achieved. Fat
percentage was determined accor-
ding to the method of Rose-Got-
tlieb, and ash content was measured
gravimetrically (Aggarawala and
Sharma, 1961). Lactose content was
determined by the difference of TS
minus other solid components.

4.Determination of Protein Fractions:
Nitrogen content was determined
by the Kjeldahl method. A nitrogen
conversion factor of 6.38 was used
for calculation of protein contents of
milk samples and various fractions.
The concentrations of total nitrogen
(TN), whey protein nitrogen (WPN),
casein N, and NPN were analyzed
according to the procedure of Guo
et al., (2001). Freeze-dried nonfat
camel milkks (NFCM) were pre-
pared from the milk samples
collected during the study period 12
h to 90 d postpartum (PP)]. Protein
profiles in each sample were
examined by SDS-PAGE under
reducing conditions according to
Laemmli, (1970). The experiment
was performed using a Mini-
Protean II Cell {BioRad Laborat-
ories, Hercules, CA) with a 4%
acrylamide stacking gel and a 12%
separating gel. Bovine milk protein
standards including lactoferrin,
BSA, a,-CN, if-CN, K-CN, 3-LG,
and a-LA were brusher from Sigma
Chemical Co. (St. Louis, MO) were
used for comparison, a Bench-Mark
protein ladder (Invitrogen Corpo-

ration, Carlsbad, CA), consisting of
proteins ranging in molecular
weight from 10 to 220 kDa, was
used as a molecular weight
standard.  Electrophoresis  was
carried out under constant voltage
(200V) until the dye front was
within 3 mm of the bottom edge of
the gel. Gels were stained with
0.1% Coomassie Brilliant Blue R-
250 in 10:40:50 acetic acid:
methanol: water and destained in
the same solvent system without
dye.

5. Densitometry:

Quantitative analyses of electrop-
horetic separations of camel milk
proteins were performed using the
Gel-Pro  Analyzer 3.1 software
from Media Cybernetics (Silver
Spring, MD). Images of wet gels
were acquired and converted from
color to gray images. One dimens-
ional gel image analyses (recogn-
ition of lanes and bands, calcu-
lation of molecular weight and
amount of each band) were perfo-
mmed automatically by the software.

6. Mineral Analysis:

Levels of Ca, K, Na, and Cl in the
milk samples were determined with
an atomic absorption spectrophot-
ometer (Hitachi U-2000, Tokyo, Japan)
according to standard methods
(AOAC, 1980). Phosphorus content
was determined spectrophotome-
trically using the procedure of
Watanabe and Olsen (1965).
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7. Somatic Cell Counts:

The milk samples collected for the
biochemical analysis were also
used for the SCC. The samples
were heated to 40°C in a water
bath and held at this temperature
for 15 min. The samples were then
double processed in a Fossomatic
360 (A/S N. Foss Electric,
Hillerod, Denmark). Basically, the
Fossomatic counter is a fluor-
escence microscope. The ethidium
bromide dye penetrates the cell
and forms a fluorescent complex
with the nuclear DNA. Each cell
produces an electrical pulse, which
is amplified and recorded. The
reagents were prepared following
the manufacturer’s instructions, which
coincide with the method recommended
by Inmemational Dairy Federation
(1984).

8. Statistical Analyses:

Data were analyzed by a procedure
of the Fisher's protected-least-
significant-difference test using
SAS software (SAS Institute Inc.,
Cary, NC). This test combines
ANOVA with comparison of
differences between the means of
the treatments at the significance
level of P < 0.05. Correlation
between values for SCC in milk
samples was measured with Pearson’s
comrelation coefficients; absolute values
and inter-quarter ratios for SCC
were used in the calculations. For
the calculations, data were grouped

according to day diagnosis.
Snedecor and Cochran (1980) and
Farver, (1989).

RESULTS & DISCUSSION:

Gross Composition

Changes in gross composition (protein,
lactose, fat, ash, and TS) of
dromedary camel (Camelus drom-
edarius} colostrum and milk during
the 3 months lactation period are
shown in table 1. Colostrum is
produced for the first week, after
which the secretion is considered
regular milk (Gorban and Izzeldin,
1997).

There was a sharp decline in
protein content from 1[4.23 to
9.63% within the first 24 houres. It
continued decreasing gradually to
reach 7.17% on 2 day of lactation,
stabilized between d 2 to 7, and
further decreased to 5.32, 4.87, and
355% at d 15, 30, and 90,
respectively. A similar trend was
observed in Najdi camel colostrum
(Abu-Lehia et al, 1989 and Gaili
et al, 2000) and Bactrian camel
(Zhang et al., 2005), where the
protein content decreased from
13.00 to 5.12% within the first 24
hours and further decreased to
4.02% on 10" day of Iactation. Ohri
and Joshi (1961) reported protein
content decreased from 14.49% at
the first milking day to 3.95% on d 6
of lactation in Indian camel
colostrum. In contrast, Kazakhstan
camel colostrum exhibited higher
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protein  content (19.4%) at
parturition, and then decreased
quickly to 3.6% within 2 day
(Bestuzheva, 1958). Moreover, the
mean protein contents in pooled
colostrum (1 to 7 day Post P) and
regular mitk (10 to 240 day Post
Parturient PP} of dromedary camels
in Saudi Arabia were 5.82 and
3.27%, respectively (Gorban and
Izzeldin, 1997), which were lower
than those of dromedary camel
{Camelus dromedarius) in Egypt.
The lactose content remained
relatively stable during the study
period from parturition up to 3
month PP. The wvalues of the
lactose content of dromedary camel
(Camelus  dromedarius) milk
ranged from 4.24 to 4.44%,
whereas for dromedary camel
milk, the values ranged from 2.56
t0 5.80% (Mehaia et al., 1995 and
Gorban and Izzeldin, 1997). It is
well known that bovine colostrum
is also rich in most of its
components such as protein, fat,
serum proteins, and ash. The only
component that is low in bovine
colostrum in the first days after
parturition and increases
subsequently is lactose (Merin et
al., 2001b). The same was reported
for camel milk (Yagil and Etzion,
1980; Abu-Lehia, 1991 and
Zhang et al, 2005), bt was not
confirmed in the present study or
the work by Merin et al. (2001b),

possibly due to the determination
of lactose by difference.

At 12 h after parturition, the ash
comtent of Dromedary camels
(Camelus dromedarius) colostrum
was 1.22%. This was higher than
that of Jordanian (0.57%) and Najdi
(0.99%) camels and lower than that
of Indian (2.6%) and Kazakhstan
(3.8%) came] colostrum as reported
by (Yagil and Etzion 1980 and Abu-
Lehia et al. 1989), respectively.

The ash content decreased
significantly to 0.99% in the first 24
hours, and then fluctuated slightly
thereafter with percentages ranging
from 0.82 to 0.98%. In contrast, a
steady decrease in ash content of
colostrum was reported for the
Najdi came! (Abu-Lehia et al.,
1989). Ash content ranged from 0.6
to 1.0% for dromedary camels
(Guliye et al., 2000), suggesting
that camel milk may provide a
satisfactory level of minerals for
consumers (El-Amin and Wilcox,
1992).

The TS content of colostrum sho-
wed a rapid decrease from 20.16 to .
17.73% during the first 24 h, likely
attributed to the sharp decrease in
the protein content over the same
period. The TS content remained
relatively stable (17.39 to 18.22%)
from 24 hours to 30 days PP, and
then decreased to 14.31% on 90
days of lactation. Abu-Lehia et al.
(1989) also reported a sharp
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decrease in TS content in
colostrum during the first days of
lactation for Kazakhstan and Najdi
camels. According to Mehaia et
al,(1995), the TS content ranged from
10.0 to 14.4% in dromedary camel
mitk.

The contents of protein, lactose,
fat, ash, and TS of Dromedary
camels (Camelus dromedarivs) milk at
90 d PP were 3.55, 4.24, 5.65,0.87,
and 14.31, respectively, which
were comparable to the data (3.80,
5.10, 5.39, 0.69, and 14.98) reported
by Kheraskov (1961) for the
bactrian camel in Kazakhstan. The
largest variations during lactation
were in TS and fat contents (Gaili
et al., 2000). Guliye et al. (2002)
showed that the stage of lactation
did not significantly affect the
constituents in regular camel milk.
Qur data was coincided with
Albadrami, (2003), the compo-
sition of camel milk is similar to
bovine milk, and the average
values of protein, lactose, fat, ash,
and TS con-tents of camel milk
were 3.4, 3.7, 4.1, 0.7, and 13.1%,
~ respectively.

NITROGEN DISTRIBUTION:

within the first day. This decrease
was attributed mainly to the
decrease in WPN. No further major
decrease in TN was observed
between 1 and 7 days. The TN
content began to decrease again,
reaching 0.56 g/100 mL on 90
day. This decrease was likely
attributed to the decrease in both
casein N and WPN contents over
the same period. Relatively higher
content of TN was observed in
Dromedary camels (Camelus
dromedarius) milk compared with
the published data (0.42 to 0.53
g/100 mL) (Mehaia et al., 1995).

Non-protein N contents were
found to vary considerably (from
0.03 to 0.08 g/100 mL.) throughout
the period of this study. However,
the concentrations of NPN as
percentage of TN showed a trend
of increase over the 90 d and the
values were 7.89 and 7.14% on 30
and 90 day, respectively (Table 2).
These results fall within the range
of the published data (4.6 to 15.9%)
for dromedary camel (Farah, 1993
and Mehaia et al., 1995). Non-
protein N content in bovine milk
has been reported in the range
0.025 to 0.035 g/100 g of milk

Acute phase proteins (APPs), as alterné¥Vedshianetrbss KBhsRtisulisagh

Changes in nitrogen distribution of
Dromedary camels (Camelus
dromedarius) milk during the first
90 days of lactation are shown in
Table 2. Total N decreased quickly

this study show that the average
values of the NPN content in
regular milk of Dromedary camels
(Camelus dromedarius) are higher
than those of bovine milk, which is
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in agreement with other reports
{Abu-Lehia, 1987 and Mehaia et
al,, 1995). According to Mehaia et
al. (1995), the NPN fraction has
biological importance due to the
content of free amino acids (such
as taurine), B vitamins, and
nucleotides and their precursors
such as orotic acid (Zhang et al,
2005).

Casein is the major protein comp-
onent of milk and certain dairy
products such as cheesc. The
content of casein N remained
relatively stable (ranging from 0.80
to 0.90 g/100 mL® iuring the first
week of lactation (Table 2). After
that, ~ . N began to decrease
and wwached 0.45 g/100 mL on d 90.
The casein number of Dromedary
camels (Camelus dromedarius) milk
was found to increase steadily from
38.57% at parturition wp to 79,52%
at 15 d PP; and stabilizing around
80% thereafter. The casein number
of Dromedary camels' milk was
higher than that of dromedary
camel milk in Saudi Arabia (Farah,
1993 and Mehaia et al., 1995), but
very closc to the reported data
(79.2%) for bovine milk (Abu-
Lehia, 1987).

Highest concentration (0.86 + 0.0l
g2/100 mL) of WPN was observed
in Dromedary camels (Camelus
dromedarius) colostrum at
parturition (Table 2). The WPN
content decreased by about 50%

within the first 24 hour and
continued to decline steadily
thereafter reaching 0.07 g/100 mL
on 90 day, whereas the levels of
WPN as percentage of TN in camel
milk decreased gradually from
58.74% at parturition to 12.5% at 90
day. According to Elagamy (2000),
the biological value of whey
protein is the highest among the

milk proteins due to its
antimicrobial factors such as
lysozyme, lactoferrin, and
immunoglobulins. Because

Dromedary camels {(Camelus drom-
edarius) colostrum contains more
WPN, it is of higher biological
value than regular milk, suggesting
the importance of colostrum in
providing the newborn with
immunity. On the other hand, the
WPN content and the ratio of WPN
to casein No of and Bactrian camel
milkk (Zhang et al, 2005) were
lower compared with dromedary
camel milk (Farah, 1993 and
Mehzia et al, 1995).

MINERALS:

Table 4 shows the changes of 4
major minerals (Ca, P, Na, and K)
and Cl contents in Dromedary
camels (Camelus dromedarius)
colostrum and regular milk during
lactation. The content of Ca®* sho-
wed a sharp decrease during the first
day of lactation, after which it
increased slightly up to day 7, and
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then decreased gradually to the
lowest value of 154.57 mg/100 g on
90 day. The P content showed a
similar trend to Ca during the 90 day

lactation period, but was lower than

the Ca content throughout lactation.
The contents of Na and K varied
considerably during the lactation
period but, in general, Na content
was higher and K content was
lower in colostrum than in regular
milk. A large variation was found in
Cl content throughout the lactation
period with a concentration of 152.0
mg/100 g on 90 day. This value was
slightly lower than the Cl content
(167.3 mg/100 mL) reported by
Guliye et al., (2000 and 2002) for
Bedouin  camel milk, but
considerably higher than that (43
mg/100 g) reported for Libyan
camei milk (Gnan and Sheriha,
1986).

The major mineral contents (Ca, P,
Na, and K) of Dromedary camels
(Camelus dromedarius) milk were
comparable to some of the data (30
to 197, 45 to 138, 23 to 69, and 60
to 214 mg/100 g, respectively)
reported for dromedary camel,
which showed a large variation
among different studies (Farah,
1993; Mechaia et al, 1995 and
Gorban and Izzeldin, 1997). The
variations in the major mineral
contents of camel milk could be
due to breed, feeding, stage of
lactation, drought conditions, or

analytical procedures (Farah, 1993
and Mechaia et al., 1995). When
compared with bovine milk,
contents of Ca, P, Na, and K in
camel milk at 90 d PP were
substantially higher than those in
bovine milk (124, 96.2, 57.5, and
126.0 mg/100 mL, respectively) as
reported by Mehaia et al. (1995).
Qur results were not agree with
results of Chen et al., (2010) that
milk components (fat, protein,
lactose, casein, and total solids)
among the 3 groups were similar
between milk of goat milk with
mean SCC levels of 410,000
(low), 770,000 (medium), and
1,250,000 (high) cells/mL. The
results also pointed to a significant
increase in proteolysis related to
SCC levels, showing that intact
casein, alpha 1 and beta-casein,
decreased as the SCC of milk
increased, and that the proteolytic
fragments, mainly alpha 1,
increased with SCC levels (Revilla
et al,2007; Castro-Alonso et al, 2009
and Revilla et al,2009).
SDS-PAGE and Densitometr'y

Gel electrophoretic patterns of
freeze-dried NFCM prepared from
raw camel milk samples obtained
during the 3-mo lactation period are
shown in table 3. Quantitative
determinations of the milk proteins
were carried out by densitometry
analysis on the gels using the Gel-
Pro Analyzer software and the data
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(expressed as percentage of total
protein} were presented in Table 2.
It is shown that Dromedary camels
(Camelus dromedarius) colostrum
contained considerably high level of
serum proteins in the first days of
lactation (table 3), which decreased
quickly thereafter. Caseins showed
an opposite trend to serum proteins,
increasing significantly, to a maxi-
mum level in about 1 wk (Table 3).
The SDS-PAGE results agreed well
with those for WPN and casein N
based on nitrogen distribution anal-
ysis reported in this study. it is
possible to observe protein bands
with apparent molecular weights of
11.9,26.0, 31.2,70.3, and 80.0 kDa,
respectively, which were compa-
rable to bovine a-LA (11.2 kDa), 3-
CN (26.0 kDa), a;-CN (31.0 kDa),
BSA (65.4 kDa), and lactoferrin
(76.9 kDa). In addition, bands of 42,
55 kDa (designated as MW42 and
MWSS5, respectively), and a band at
about 210 kDa (more intense in
colostrum) were also observed.
Merin et al. (2001a) observed a
similar band of 42 kDa in drome-
dary camel milk. With respect to the
band of 210 kDa, it is presumed to
be immunoglobulins (mainly IgG)
and 44 Da in Bactrian camel
(Zhang et al., 2005) . A mole-
cular weight of about 160 kDa
from chromatography for IgG in
dromedary camel milk has been
reported (Merin et al., 2001a). On

the other hand, Dromedary camels
(Camelus dromedarius) colostrum
and milk showed the absence of
proteins  having electrophoretic
mobility comparable with bovine
f3-LG (16.1 kDa) (table 3). This
result is in agreement with pub-
lished data (Ochirkhuyag et al.,
1998; Elagamy, 2000; Merin et
al,, 2001a). The previous result is
associated with change in milk
proteins, Il-casein, I-casein,
lactalbumin and lactoglobulin with
increase in milk with SCC scores
(Rodrguez-Nogales et al., 2007).

The major whey protein bands in
Dromedary camels (Camelus drom-
edarius) colostrum belong to camel
serum albumin, Ig, a-LA, and
(Table 3). On the other hand, the
electrophoretic patterns of Drom-
edary camels (Camelus drome-
darius) colostrum and milk samples
showed 2 main protein bands
(designated as camel ns-CN and 3-
CN) in the area of caseins with
estimated molecular weights of 31
and 26 kDa, respectively, similar to
the published data for dromedary
camel milk (Larsson-
Raznikiewicz and Mohamed,
1986). Compared with bovine
casein, the bands of camel casein
have lower electro-phoretic motil-
ities, which is in agreement with the
results reported by Farah and
Farah-Riesen (1985). According to
Larsson-Ramikiewicz and Moha-
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med (1986), bovine caseins contain
strongly hydrophilic and hydrophobic
regions that may give under and‘or
overestimated values of molecular
weight lactoferrin, whereas in camel
milk, the bands of camel serum
albumin, a-LA, and lactoferrin were
found with high intensities (table
3). The 2 unknown f{ractions
(MW42 and MWS55) also showed
high inten-sities in Alxa Bactrian
camel (Zhang et al, 2005) camel
colostrum, However, the nature of
the 2 protein fractions has yet to be
determined. According to Abu-
Lehia et al. (1989), the colostrum
consists mainly of Ig and other
serum proteins, which provide the
new-born calves with nutrients and
passive immunity and sup-port the
growth of symbiotic intestinal
flora. It is clear that, in camel colo-
strum, the percentage level of Ig,
MW42, and MW55 declined quickly,
whereas casein and a-LA started at
a low level and increased gradually
until they reach their normal
concentrations in the milk determ-
inations from SDS-PAGE. The
same could be assumed for camel
caseins

SOMATIC CELL COUNT (8CC):

The SCC is to be used to classify
an udder health status, detection of
mastitis in camels, (Obied et al.,
1996 and Bekele and Molla,
2001) as positive or negative for

mastitis (Jorgensen, 1986 and
Younan et al., 2001). The SCC
gave a better indication of the
presence of pathogenic micro-
rganisms in milk samples, the
somatic cell count (SCC) ranged
from 1.01 x 10° to 11.78 x 10°
cells/sml in quarter camel mitk
samples that contained bacteria
(Guliye et al., 2002). The ability
of the SSC tests to predict a
positive  bacteriology increased
slightly when 2 or 3 tests were
combined (Barbour et al., 1985).
Also, previous studies have conf-
irmed that milk SCC is reliable
methods for detecting subclinical
mastitis (Neave, 1975). With the
increasing interest in the prod-
uction of camel’ milk, a need has
arisen for a means of monitoring
subclinical mastitis (Zadnik et al.,
1993). Little attentions for detec-
tions of SSC in colostrum and first
three months were observed in
healthy non infected udder.

The somatic cell count (SCC)
ranged from 28.20 x 10° to 120,60
x 10° cells/ml with than 68.87 x
10° cells/ml in the whole period.
The mean level of somatic cell
count (SCC) ranged from 28.20 x
10° to 65.78 x 10° cells/m! with
was 42210 x 10° cells/ml in
colostrum milk.

The colostrum milk samples (24
hours) had significantly lower (p <
0.01) than mean values for total
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SCC. There was a weak negative
correlation coefficient between the
SCC and total nitrogen (TN}, and a
high significant negative correl-
ation with whey protein nitrogen
(WPN) and low positive corre-
lations with NPN and medium
positive comelation coefficient (betw-
een the SCC and casein. The resuit
indicated that the presence and
elevations of somatic cell count
may connected with protein meta-
bolism mainly especially in first
days of lactations, statues of
udder, feeding, nutrient supply of
dam rather (Madsen et al., 2004)
than any health or environmental
conditions (ElAmin and Wilcox,1992).
The camel was milking once day,
this is way increase protein
parameters (increased fat and pro-
tein content; decreased lactose and
whey protein) (Zeng et al., 2009)
that a single prolonged milking
interval (PMI) is associated with a
short-lasting increase in milk
somatic cell count (SCC) (Lakic et
al., 2009). An increased SCC level
was connected with raise in total
crude protein content (Barlowska
et al., 2009).Increase of amyloid A
(MAA) and -haptoglobin (MHp)
concentrations increases with increase of
SCC: scores, (Heringstad et al., 2008
and Safi et al., 2009). '

The-threshold level-of somatic cell
count {SCC) of regular ranged
from 76.11 %°10” to 120.60 x 10°

cells/ml with mean was 97.530 x
10° cells/ml in regular milk from 5
to 90 days. The regular milk
samples (90 days) had signify-
cantly (p < 0.01) higher than mean
values for total SCC. There was a
strong significant positive correl-
ation coefficient between the SCC
and total nitrogen (TN), whey pro-
tein nitrogen (WPN). Medium
significant negative was correlated
with NPN and low positive corr-
elation coefficient between the
SCC and casein. The SSC sample
determinations were 64.5% had
SCC less than 50 x 10° cells/ml,
81.9% had SCC less than 150
xO0110% and 92.4% had less than
250 xO0110° cells/ml. the result
approved the previous
observations but reverse to that an
inverse relati-onship between SCC
and milk vield has been
demonstrated by Blood and
Radostits, (1989). Our result in
agreement with the value for SCC
was significantly influenced by the stage
of lactation (Abdurahman, 1996). The'

somatic cell count (SCC) increased

from 1.01 x 10° to 11.78 x 10°
celis/ml with Quarter milk samples
that contained bacteria (Guliye et
al., 2002).

Somatic cell score (SCS) depends
on the genetic, permanent enviro-
nmental, and residual variances

_(Caccamo et al, 2008). Somatic
cell count of camel’ milk has not
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been studied extensively; cones-
quently an accepted “normal”
value has not been established
(Fthenakis et al., 1991).Some coun-
ting methods, such as direct
microscopic SCC and Coulter
counter, have been modified to
adapt to camel milk, which has a
higher fat content than cow milk.
Indirect tests, such as the
measurement of SCC or other
testes, provide information about
the inflammatory status of the
quarter (Mattila, 1985 and Middleton
et al, (2002 and 2004). The average
SCC in milk samples from camel's
udder halves was 89 x(110°
cells/ml, which is comparable to
SCC in uninfected udder quarters
of cows (Dohoo and Donald.
1988). In our investigation, the
SCC in the udder halves of camel
was comp-arable to those in
quarters of cows (Pengov, 1995
and 2001). The cutoff points for
SCC had to be relatively higher
than observed and observed with
others (Pyo'ra” la” and Kaartinen.
1990). A critical issue is where to
set the cutoff point for SSC

(Pyo'ra” la”, 1995 and Pyo'ra” la .
and Pyo'ra” la™, 1997). The.
accuracy and evaluations of SSC~

and its
important.

efficacyis
Under

were very
actual herd

conditions, use of SCC determines.
usually

udder  statues  are
sufficient, and examin-ations can

“in . milk

subsequently be made on quarters.
SSC is practical and accurate
enough to estimate SCC at the
herd level! were recently reviewed
(Schuideen and Deluyker, 1995;
Watanabe et al., 2008 and Bouwstra et
al,2008), showing that sufficient
knowledge about desi-gns and
statistical methods exist; however,
consensus about "the definition
means level". Duplicate sampling
would be the method of choice,
milk SCC, perhaps using the
threshold values presented here.
Moreover, the importance of SSC
as a limiting factor in milk yield is
not at ali well documented in dairy
camei, and, although a negative
rehationship between SCC and milk
yield has been shown in dairy
ewes and cattle (Fuertes et al.,
1998). Neither significant corre-
lation between the SSC content of
milk and lactalbumin nor signi-
ficant variation in SSC contents
during different stages of lactation
was detected. Abdurahman,(1995) and
Abdvurahman et al (2002) mentioned
that serum albumin concentrations
released from dam-aged epithelial
cells as well as other somatic cells
and resulting the
concentrations of serum albumin,
resulting from increased vascular
permeability, serum  albumin
content in milk was not affected
by infection status of the quarter,
there were, however, large
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variations in serum albumin levels
.Our result is conceded with, Eibl
et al.,, (1992) who found that the
cell counts were to depend on the
lactation period following
parturition the cell count. This
number decreased towards the
24th week of lactation. At the end
of lactation this value increased
again. Somatic cell counts (more
than 2,500,000 cells ml-1 high
SCC) had lower values of dry
extract and fat and high values of
pH and fat acidity and were
described (Revilla et al., 2009 and
Castro-Alonso et al, 2009).
Somatic cell count seemed to
affect mammary epithelial
permeability. The differences in
SCC ocount due to enzymatic
(proteolytic) activity due to lead
one to suppose that the quality of
the protein fraction (Ogola et al.,
2007; Zeng et al., 2007 and Abeni
et al, 2008). QOur result is
coincided with result on SCC in
ewe's Mik where there was
correlations between urea nitrogen
(MUN)  (-0.0096),
percentages of milk comp-onents
(milk fat (~0.3125), protein (-
0.8910}, and lactose (-0.8012). and
associations between them and
SCC (Park et al., 2007).

CONCLUSIONS:
The present data revealed the
following conclusions: 1. there were

and the

higher protein, lower casein N, and
markedly higher WPN contents in
Dromedary camels (Camelus dro-
medarius) colostrum than those in
milk. 2. Both colostrum and regular
milk had considerable level of
lactose. 3. The colostrum is rich in
immunoglobulins and serum albumin,
whereas levels of casein and a-LA
were relatively low and increased
gradually until the average values
reached the levels of regular milk.
4. 1t is shown that there is lack of
3-1.G in the Dromedary camels
(Camelus dromedarius) milk. 5.
There were gross differences
between SSC in colostrum and the
regular milk. 6. The somatic cell
count (SCC) ranged from 28.20 x
10° to 120.60 x 10° cells/ml with
main 68.87 x 10° cells/ml in the
whole period. The mean level of
somatic cell count (SCC) ranged
from 28.20 x 10’ to 65.78 x 10°
celis/ml with was 42.210 x 10°
cells/ml in colostrum milk. 7. The
level of somatic cell count (SCC)
of reguiar milk ranged from 76.11
x 10° to 120.60 x 10° cells/ml with
mean was 97.53 x 10° cells/ml in
regular milk from 5 to 90 days. 8.
The SSC of colostrum milk were
correlated positively with total
nitrogen (TN), NPN and casein
levels and negatively with whey
protein nitrogen (WPN). This SSC
profile was in regular milk
correlated positively with total
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nitrogen (TN), whey protein nitro-
gen (WPN) and casein level and
negatively correlations with NPN
level. 9. the overall conclusion
based on the results in this study
is, that the measurement of the
SCC in camels’ milk can be an
effective tool for monitoring udder
statues. 10. The mean value should

be less than 150 x 107 cells/ml. As
information about camel milk
chemistry is limited, especially in
Egypt, more systematic studies are
needed in this area.

Table 1: Total solid, Protein, lactose, fat alid ash content % in
colostrum and milk of Dromedary camels (Camelus
dromedarius) during the lactation period.

Time Total solid Protein Lactose Fat Ash
12 bours 20,16 0,43 14230.21* 3.2420.11* 4.65¢ 008" 1.2240.09°
24 hoars 17.73 £0.22° 13.06+0.16" 3842 0.09" 5012 0.09" 0.99:0.01¢
36 hours 17.39 £0.17* 13.7420.11° 2441 0.05° 5.15:0.10° 0.820.05°
48 hours 16,98 £0.33° 13.0420.18" 394+ 0.15° | 415£001' 0.72 +0.027
72 hours 1439 £0.237 9.6310.03" 4.01£0.19" 59520.12' 0.89+0.03
5™ day 13.89 0.4 4.0240.07% 484 071" 498x0,19% 0.85 £0.01
7* day 1446 £0.31" 5.12:008" 4441052 4.15£021" 0.98£0.0¢
15* day 10.00 £0.41% 532000 377:0.81° 505z 0.08 0.831 0.01°
30™ day 18.22 +0.42" 487+0.08% 4,082 041" 535:001* | 087:002"
90" day 14.31 £0.38° 3.5510.08™ 424x001* | 565z00" 098+ 0.01°

a,b,c,d, e f, g, b, r, k The same letters.in a column denote means that
are not significantly different (P > 0.05) based on Fisher's protected
least significant difference test for multiple comparisons. 'Data are

means of triplicate determinations.
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Table 2: Nitrogen distribution (g/100 mL; % of N given in

parentheses) in colostrum and milk of Dromedary camels

(Camelus dromedarius) during the lactation period.

z . z

Time | TotalN NPN Casein N § 2 £ ﬁ
Y

12hours| 2321001* | 0.06£001*| 086£001" | 08600/ |46:54
2hours|  1.26:001°) 0.03£0.06"| 082:000" | 0.41£0.01%33:67
36 hours 1.2940.00° | 0.08+0.01° 0.82+ 0.00° 0,39+ 0.01*|32:68
48hours|  1.1240.02° | 0.07£0.01° 081x0.015% 0.24:0.01723:77
TZhours| 1.14£0.03%| 0062003 082£001"| 027£0.007[25:73
5* day 11520017} 0.07+001°| 086£0.01°| 02i£0.01*|20:80
7™ day 1.16:001"| 008£0.02° | 090+0.02*| 0.18:001"[17:83
15%day | 083x001%| 0.05£001™| 0.66£0.01*] 0.12+0.01"/1585
3 day | 076002 0.06£0.02%| 061+001'} 009 0.01"|13:87
9™ day | 056:001%| 0.04:001"| 0455001 0.07£0.0"| 1486

a, b,c,d, e, £, g, h, 1, k The same letters in a column denote means that
are not significantly different (P > 0.05) based on Fisher's protected
least significant difference test for multiple comparisons. 'Data-are

means of triplicate determinations.
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Table 3: Changes of protein components (% of total protein) in non
fat camel milk (NFCM) prepared from Dromedary camels
(Camelus dromedariuos) colostrum and milk samples obtained
during the lactation period) Protein component” (%).

Time | ImmunoG] LactoF 1G MW3S MWa2z | Casein | &LA
H
m:jrs 2.0520.16° OB 953,201 11.5021.56°] 14500184 328634120 8945117
h::r . | 1882013 4012083Y 9.5521.77 9.40£1.21 134923661 SBOIRZAST  gog 00
h::“ 2.28£0.37"1 4.8230.81% 9.37+2.16 8.32£0.98] 129932967 34.9422.601 10.6010.71"*
h:S 0921006 471:0.86" 996x233 49820.40° | saee207] Y739 | (sgrai1e”
urs 1.87
72 J o ot r 46,71 -
ot | 0632005 37950.74] 9842080 a2520.08%| 5212046 The | 14032231
L
Sday | 1a2s0sied 1020061 g o0 urgs00sH 3020090 ssaserar] 12438074
F*day | 0.90+0.3° 337&”'0& 9.16:0.06 30720.35" | 230£0.58%| 57.97:6.831 13.56x1.64"
th
},:y 0.65£0.07) 235:0.461 9425124 2.7040.19] 20320334 589323141 15712227
th
3¢ 0.9350.47%] 25120829 9892199  2.7420.33] 1.8940.14°| 559725441 16532259
day
ik
::y 1.60:0.42%] 7.28+2.04%  6.71x1.23 52120567 2.46:0.49"| 52.2430.197  15.00:0.42%

a, b, ¢, d, e, f The same letters in a column denote treatments that are not
significantly different (P > 0:05) based on Fisher's protected least
significant difference multiple comparisons.
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Table 4: Major minerals and cl contents (mg/100 g)in camel milk

from Dromedary camels (Camelus dromedarius) colostrum
and milk samples obtained during the lactation period.

Inorganic

Time Ca phosphorus Na K Cl
12hours | 222.58:0.1%8 15374+ 0.53" 65.00x 2.41 136,50+ 1.20° 141.12 297
24 hours | 280.17+0.17° 153.69% 0.58" 67.15¢2.93 | 121.59+1.56" 144.50% 1.84™
5% day | 220452 0.14" 144.01+ 0.84" 58.10+ 3.77 119.40x 1,27° | 113.49x 3.66°
7= duy | 212.50+037° 145,82+ 0.86" 59.10+ 2.16 10832+ 0.95° | 142.99+2.96
15" day | 178.1520.16° 143.71% 0.89" 58,15+ 2.33 104.89z 0.40° | 108.16x2.17
30%day | 176.10x 025" 138.79+ 0.78" 57.25% 2.80 94.25+0.28>' 155.21+ 0.46°
90%day | 1548720514 116.822 0.66" 72800+ 1.99 91.00x 9.45% | 15200+ 1.39°

a, b, ¢, d, e, { The same letters in a column denote treatments that are not
significantly different (P > 0:05) based on Fisher's protected least
significant difference multiple comparisons.

Table 5: Somatic cell count (SSC) and Correlations (Pearson
Correlation) and its Sig. (2-tailed is in colostrum and milk of
Dromedary camels (Camelus dromedarius) doring the

lactation period.
{Pearson Correlation) and its
Sixg
Time 88C
'Whey protein N
Total N NPN Casein TWEN)
12 hours| 36.07 + 4.8b" -0.444 (0.199) 0.034(0.925) |0.839(0.002)** | -0.835(0.003)**
24 hours| 28.20 2 4.2c* 0378 (0.128) - 0.023 {0.928) | 0.600 (0.016)™*| -0.822 (0.001)*
36 hours| 300z 2.7 -0.444 (0.199) -0.132 (0.715) -0.724 (0.018)™ 0.656 (0,039)*
45 hours| 51.0+9.4° 0378 (0.128) -8.070 {0.785) -0.511 {0.040)*| 0.467 (0.050)*
72 hours] 65.78 = 003" 0.034 (0.925) -0.132 (0.715)| 0.183 (0.613) | -0.246 (9.493)
S day | 66.11£0.01% 0.023 (0.928) -0.070 (0.785)| 9.070 (0.785) | -0.023 (9.928)
Tday | 87812001 0.839 (0.002)** 10.724 (0.013) ¢.183 (0.613) {-0.822 (0.003)**
15%day | 90.65£0.01° 0.600 (0.016)" L0.511 (0.040)"] 0.070 (0.785) |-0.600 (0.016)**
30™ day | 120.60 x 0.02Y 0.822 (0.001)* -0.467 (0.060}| 9.023 (0.928) | 0.600 (0.016)**
[96% day | 1125 2 0.01° 0.835 (0.003)" -0.656 (0.03%) 0.246 (0.493) | 0.822 (0.003)™

a,b,c,d, e, f, g h,r, k The same letters in a column denote means that are
not significantly different (P > 0.05) based on Fisher's protected least

significant difference test for multiple comparisons.
** Correlation is significant at the 0.01 level (2-tailed).
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* Correlation is significant at the .05 level (2-tailed).
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