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QUALITATIVE AND QUANTITATIVE EVALUATION OF CASEIN FRACTIONS

FROM EGYPTIAN BUFFALOE’S AND FRIESIAN COW'S BY ELECTROPHORETIC TECHNIQUE
(with 3 Tables & One Figure)

By
F.A. ABOUL-KHIER, and R.S. EL-HALAWANY®
(Recelved at 18/10/1981)

SUMMARY

The electrophoretic pattern of casein complex of milk from Egyptian buffaloe's and
Friesian cow's were determined in 36 individual and composite samples using paper ele-
ctrophoretic technique. Three distinct fractions were obtained named as alpha, beta-,
and gamma fractions. Variations in the concentration of casein fractions is distlnctly
present in both cow's and buffaloe's milk. Insignificant differences could be detected
between the concentration of the different fractions in the individual and composite
milk samples, while significant differences detected between cow's and buffaloe's milk
in the concentration of alpha and beta casein fractions only. The obtalned results add
nen informations about milk proteins from Egyptian buffaloe's and Friesian cow's which
has a great significance from the nutritonal and technological point of view.

INTRODUCTION AND LITERATURE

Knowledge about the colloidal state of milk is of great importance from the nutritional and technological
point of view. Casein from cow's milk has been thoroughly investigated (ROSE 1970, McKENZIE 1971, DILL et al.,
1972, DAVIES and LO%, 1977). Data concerning the fractionation of milk proteins from buffaloe's are relativiely
scanty In current literature. Only few reports were avaliable (MAJUMDER and GANGULI 1972, NAGASAWA et al. 1973,
ABO-EL-SALAM 1975, ADDOE et al., 1977). It has been reported by ASLANYAN (1965) that alpha-casein fraction
slightly decrease and beta-casein increased while gamma casein remained constant in pbuffaloe's milk towards the
end of lactation period.

It was found that diets affect the percentage of different fractions in casein complex (DAVIDOV 1969).
fach casein fraction characterized by its own physical and chemical character. The amino acid content of each
fraction differs also (DIADCHINKO 1959, KAZANSKI et al., 1960, NOSEIR et al., 1976).

happa casein fraction Is noted for its abllity to stabilize alpha-casein (THOMPSOM et al., 1962, JOSHI and
CANGULI 1970). The technical properties of cheese depend mainly on the concentration of casein fraction in milk
from which was made. Alpha-casein contain 1 per cent phosphor and 0.72 per cent sulphar, while beta-casein con-
tain 0.55 and 0.86 per cent, respectively. Both fractions well be coagulated completly by rennit. Gamma-casein
contain 0.1l per cent phosphor and 1 per cent sulpher, rennit has no effect on the coagulation of gamma casein
fraction (UNIXOV 1970).

RANDOLPH et al., (1974) reported that mastatic milk contained relatively higher concentrations of bovine
serum albumun, proteose peptone, immuneglobulin, alpha and Kappa-casein and lower concentrations of beta-lacto-
globulin, beta-casein, there was no changes in the distribution of alpha-lactalbumin.

DAVIES and LOW (1977) found that of the total caseln in cow's milk the alpha-casein seamed to be less
influenced by stage of lactation, with an average of about 48.9 per-cent being found for the early, mid and
late lactation. Beta-casein was low during early (38.3 per cent) and late lactation (32.8 per cent) as compared
with mid lactation (37 per-cent). While BERMATONS et al., (1973) reported that the casein fractions were affec-
ted by parturition rather than the stages of lactation, while the reverse is true for serum proteins.

It has been reported by SAFIMAS EL-SHIBINY (1978) that alpha-casein was found to represent about 40 per-

cent of the whole casein fractions of goats milk.

% Dept. of Animal production, Faculty.of Agriculture, Kafr-El1-5hiekh, Tanta University. Head of tﬁe Dept. Prof.
Br. M.Y. Darwish.
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There are a number of reports testifying the possibility of utlizing electrophoretic technique for detec-
tion of adulteration of milk. MAJUMDER and CANGULI (1972) studied the possibility of detection of adulteratfon
of cow's milk with buffalo milk by starch gel electrophoresis. The author's mentioned that adulteration of
cow's milk with buffaloe's milk to the extent of 5 per cent, can easily by detected.

As buffaloe's milk is an important sources of protein in Egypt, moreover, casein fraction is one of the
main factor's which affect the technical behaviour and utilization of milk, in addition casein fraction has an
important function in modern clinical laboratory diagnosis. Therefore investlgation of the electrophoretic
pattern of casein from Egyptian buffaloe's and Friesian cow's was aimed to fullfil such lacking information.

MATERIAL and METHODS

A total of 36 individual and composite milk samples from Friesian cow's and Egyptian buffaloe's were used
in this experiment. All milk samples from individual cow's and buffaloe's were taken three times monithly (9
trials in each) during the fourth, fivth and six month of lactation with 10 days interval. Composite milk samp-
les were collected from three selected animals from the two species (According to the date of last delivery).
The dairy animals belong to Karade-Mehalet Moussa experimental dairy farms, animal production research instit-
ute, Kafr El-Shiekh Governorate, Ministry of Agriculture.

Both experimental animals were clinically healthy throughout the period of the experiment. Milk samples
were conveyed immediatley to the laboratory where heated at 40°C then deffattened by centrifugation. Casein was
precipitated from 100 ml skin milk by 20 per cent acetic acid till PH 4.6. The obtained precipitate was washed
three times with dist. water then dissolved in 25 ml veronal buffer to which 40 per cent urea was add. The
solution was filtered, then 0.05 ml from the filterate was applied on Whattman filter paper strips (Ho. 1)
3 x 40 cm. Cdsein proteins have been partitioned in veronal buffer (PH 8.6) contain &40 per cent urea to facil-
itate the breaking of the hydrogen bonds which prevent aggregation and complex formation.

The protein zones were finally stained with amido black dyes. The quantitative measurement of each frac-
tion was done according to the method described by KYGENOV and BARABANCHIK (1973). Statistical analysis of the
data was conducted according to SNEDICOR (1955) using "t" test.

RESULTS

Obtained results are peresented in tables 1 & 2 and Fig. 1.

DISCUSSION

The mean values, and standerd errors for the concentrations of casein fractions from cow's and buffaloe’s
milk are given in table 1 and 2,together with the values obtained from analysis of the individual and composite
samples from the two animal species. The date expressed in percentage to the total casein fractions. Electroph-
erogram (Fig. 1) reveals three casein fractions, alpha, Beta-and gamma from cow and buffalo milk. Similar find-
ings were obtained by VLADOVETS (1959), SAMULESON, (1962), ASLANYAN (1965), and ADDOE et al., (1977).

Casein may be divided into several fractions. The number of the fractions that may be found depend on the
method of analysis wused which in turn may be governed by the particular purposcé for which the determination
was made. The paper electrophoretic technique ls fairly satisfactory for seperating milk proteins (KYGEMOV and
BAPABANCHIK 1973).

Assdut Vet.Med.J.Vol. 10, No. 20, 1983.
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Table (1): Distribution of casein fractions from cow's milk

Individual Samples Mixed Samples N=9

Casein 0 U

fractions Min.-Max. H1 SE Min. -Max. Ml SE Hl-Ml

Alpha 52.2-60.0 56.44 139 54.6-60.0 75.87 0.89 -1.43

Beta 35.2-38.2 37.38 0.47 34.6-39.4 37.27 0.56 +0.11

GCamma 3.4-10.4 6.18 0.97 2.2- 7.4 4.87 0.60 +1.31

Table (2): Distrlbution of casein fractions from buffaloe's milk
Caspkn Individual Samples Mixed Samples N=9
1 1

fractions Min.-Max. Mz SE Min. -Max. H2 SE Mz-N2 HI'HE
Alpha 34.8-41.8 37.84 0.77 35.2-41.2 38.24 0.72 -0.41 -18.6"
Beta 53.0-58.2 55.49 0.57 52.4-58.6 56.53 0.78 -1.04 +lB.ll*
Gamma 4.6~ 8.6 6.87 0.66 2.2- 8.4 5.22 0.76 +1.45 + 0.49

* Significant at 0.0l level
Data repesent average values for 9 trials for each.

The data presented revealed that the average concentrations of alpha, beta-casein from cow's milk constit-
ute 56.44 and 37.38 per cent, respectively, while the concentration of this fractions in buffaloe's milk cons-
titutes 37.84 per cent. It was noted that beta casein fractlions from buffalo milk constitue; the majer compon-
ant of the total casein fractions, while alpha-casein from cow's milk constitue the majority of the total
casein fractions. The high concentration of beta-caseln fraction in buffaloe's milk if compared with cow's milk
may be attributed to species differences and physical condition of the animals.

It was also noted that gamma-casein fractlon is relatively high in buffalo milk(6.67%)than cow milk(6.18),
however statistical analysis revealed insignificant differences.

In view of the obtained results, it could be concluded that the varlations between cow and baffalo milk
were confined mainly in the value of alpha and beta-casein fractions, since statistical analysis showed high
significant differences (P = 0.01). Furthermore, there are slight variations in the concentration of different
casein fractions in the individual and mixed milk samples from the two animal species. Therefore, mixing of the
sample dose not affect the concentration of the casein fractions.

Table(3) contdin the results of fractionation of caseln obtained by several author's. The obtained results
showed that casein from cow and buffalo milk either in individual or mixed samples was composed of the same
fractions.

It was clear from the data of the different author's that the value of casein fractions differs from one
to anther. The figure obtained in the present study was slightlydifferent form those obtained by other author's
this may be due to difference In the method of electrophoresis, and breed differences at which the experiment
was made.

Concerning casein fractions from cow's milk. The obtalned results may agree with those reported by DILL
et al., (1972). Regarding the fractions from buffalo milk the present results were favourable with the finding
of ADDEO et al., (1977) although the author's analysed casein fractions from milk of different animal breeds.

Asscut Vet.Med.J.Vof. 10, No. 20, 1983,
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Table (3)

Concentrations of casein fractions obtained by several author's

Casein fractions in per-cent

Animal to the total casein fractions
species Author
Alpha Beta Gamma
Cow 38.00 53.00 9.00 DAVIDOV (1969)
60.47 35.85 3.76 DILL et al., (1972)
49.57 45,08 5.76 RANDOLPH (1974)
47.00 38.00 15.00 ADDEO et al., (1977)
36.6 56.9 6.5 VLADOVETS and ZHDANOVA (1954)
52.6 40.2 72 KYGENOV and BARABANCHIK (1973)
Buffaloe 20.2 75.5 4.3 ASLANYAN (1965)
34.0 51.0 15.0 ADDED et al., (1977)
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