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CAMEL'S MILK AND SHUBAT FROM THE ARAL REGION
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Proteins of camel's milk and shubat were studied by electrophoresis.  Their microelement compositions were
determined.  Electrophoresis showed two bands in camel's milk and several in shubat.  It was found that Fe
and Zn occur in greater quantities in both camel's milk and shubat than in cow's milk.
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Camel's milk and shubat prepared from it have been used in folk medicine and in several clinics in Kazakhstan to treat
various diseases (for example, GI-tract ulcers, chronic hepatitis, etc.).  However, the chemical properties of these products and
their biological characteristics were insufficiently studied.  Data on the microelement content in camel's, cow's, horse's, and other
milk have been reported [1-5].

Therefore, the protein fractions of camel's milk and shubat were studied by electrophoresis in order to standardize them
and to determine the most important microelements found in them.

We previously studied the content of free amino acids and the total amino-acid and carbohydrate compositions of
camel's milk and shubat [6, 7] and found differences in these compositions.

The present article reports data from separation by electrophoresis of proteins of native camel's milk and shubat.  The
electrophoresis was performed in PAAG (13%) with SDS (0.1%).  The protein content of camel's milk significantly exceeds
that in cow's and horse's (3.6, 3.3, and 1.8%, respectively) [8, 9].

The electrophoregrams show that proteins of camel's milk separate into two clearly resolved bands; 3-day shubat, into
four bands; 10-day shubat, into yet another band in trace quantities (Fig. 1).

We assume by analyzing the electrophoregrams that the new protein bands in samples 2 and 3 are due to degradation
of native proteins during fermentation of camel's milk.  Camel's milk and shubat are known to be rich in albumin-type proteins.
Our results indicate that protein fragments of lower molecular weight are formed during fermentation into shubat.  These are
readily assimilated in the GI tract.

We also investigated the microelement composition of camel's milk and shubat.  Microelements play an important role
in the formation of milk structural proteins and affect the quality and food value of milk products.  Thus, microelements found
in milk (especially Cu, Fe, Zn, and Ni) can act as catalysts of certain chemical reactions.  Deficiencies of them lead to various
pathological changes in the organism.

Scientists have recently explained the role of zinc in sugar diabetes.  It is known to play an important role in the
etiology of this disease [10].  Zinc deficiencies represent an important problem for practical medicine.  Furthermore, β-cells of
the pancreas contain Zn ions, which are necessary for normal functioning.

Camel's milk and shubat have the same content of Co, Se, Br, Hg, Sb, and Cd whereas the Fe content is 2.3 times
greater in shubat than in native camel's milk (Table 1).  Therefore, shubat is recommended for feeding anemic patients.  The
Zn content in camel's milk, on the other hand, is greater than in shubat, making it preferable for feeding sugar-diabetes patients.
A comparison of the content of these two microelements in camel's and cow's milk found that camel's milk has 53 times more
Fe and 20 times more Zn; shubat, 128 and 11 times more, respectively.
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TABLE 1.  Microelement Composition of Camel's Milk and Shubat, µg/g

Microelement Camel's

milk shubat

Cl 0.0095 0.0087
Na 0.0055 0.0048
Br 30 26
Fe 32 77
Zn 59 33
Co 0.01 0.01
Se 0.1 0.1
Cr 0.1 0.1
Hg 0.01 0.01
Sb 0.01 0.01
Cd 0.1 0.1

        67 kDa

        12.3 kDa

          1        2           3         4

Fig. 1.  Electrophoretic distribution of protein fractions
of native camel's milk (1) and shubat (2, 3) in PAAG-
SDS (13%) (dyed with coomassie blue);  native camel's
milk (1), 3-day camel's shubat (2), 10-day camel's
shubat (3), marker proteins: bovine serum albumin, 67
kDa; cytochrome C, 12.3 kDa (4).

The Fe content in cow's milk [2] is 0.60 µg/g; Zn, 3.00.  In camel's milk, the values are 32 and 59; in shubat, 77 and
33, respectively.

Thus, such important microelements as Fe and Zn occur in native camel's milk and shubat much more than in cow's
milk.  These products are recommended for treating patients with diabetes and iron-deficient anemia.

EXPERIMENTAL

We used fresh native camel's milk and 3-day and 10-day shubat prepared from camel's milk.  The microelement
composition was determined by neutron activation at the Institute of Nuclear Physics of the Academy of Sciences of the Republic
of Uzbekistan.  Electrophoresis of protein fractions was carried out by the Laemmli method [11] in PAAG (13%) with SDS
(0.1%).  The marker proteins were BSA (67 kDa) and cytochrome C (12.3 kDa).
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