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INTRODUCTION:

The varidus limitations of the paper electrophoresis technique in the fractionation of
serum proteins have been studied 1,2, 3. Usually not more than four to five bands could
be apparent, whereas these conventional bands have been separated into twentytwo zones
by starch gel electrophoresis 4. As the paper technique is much simpler, it is of interest
to see how this works in the case of other biological materials. The study reported in this
paper relates to fractionation of milk proteins. Instead of attempting at this stage to iso-
late each fraction for quantitative estimation, orly a gross picture as examined so far will
be presented. ‘

EXPERIMENTAL

Electrophoresis was carried out according to the hanging strip techﬁique as standar-
dized in this laboratory. The period of run was 17 hours under 100 to 110 volts. Five
centimetre wide strips of Whatman filter paper No. 1 were used and the quantity of fluid
milk, either whole or separated, delivered to a strip was 0-008 ml, to 0-016 ml. The method
of taining was the same as followed in the case of serum and the dye used was bromophenol
blue.

RESULTS

Electrophoretic patterns of milk using veronal and veronal plus Tris as buffers are
presented in Figs. 1 and 2 respectively. The phosphate buffer (PH 7-8) proved relatively
much less satisfactory and hence was discarded, :
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(0-05M) buffer.

Cow’s milk
(0°025)
buffer.

Buffalo milk
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Fig. 1. Electrophoretic patterns of milk using veronal buffer.
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Fig. 2. Electrophoretic patterns and the corresponding densitometric curves for
milk using 0°05M veronal plus 0-05M Tris.

L. Using Veronal (0-025 M—0-075M, pH 8-6)

Buffalo milk—Generally three bands are very apparent. Insome cases, a fourth one
faster than the rest appears on staining as a very small and faint spot. The major portion
of the proteins is in the first one. :

Cow’s milk—In most cases, separation into bands is not apparent, rather it represents
a continuous picture. However, two bands are visible in some cases, one being broad and
elongated and the other small but showing higher mobility. As in buffalo milk, the first band
contains major portion of the proteins. R e,

Mized milk—For examination, four different compositions were-obtained by mixing
buffalo milk with cow’s milk in the following proportions—9 : 1, 3311, 1: 1, and 1 : 3.
Two bands are generally apparent, the faster one appears to correspond with the fourth
one in buffalo milk. The slower one, which is the major zone, is efongated and broad. This
represents presumably an overlapping of several proteins. In other words, a continuous
band in the case of any milk sample may mean an overlapping cither due to trailing or that
each fraction moves very close to the other in front of it leaving no distinct gap.
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2. Using a mized buffer (0-05 M veronal and 0-05 M Tris-trishydrozymethyl amincmethane)

Buffalo milk—Four distinct zones are apparent with no faint spot, corresponding to
the fastest one, as perceived earlier using veronal buffer only. The :gaps. appear to be
not absolutely free from staining. If these gaps are then presumed to represent some proteins
there would in all be seven zones.- -+~ - . -

Cow’s milk—Two distinct zones are apparent with more or less a clear but small gap
between them. The slower band is an elongated one as usual.

Goat’s milk—The band is continuous without any separation into zones, but an intense
spot slightly apart from theline of application is obvious. This picture is apparently different
from what has been obtained in the case of either cow or buffalo milk.

. DIBCUSSION . s o |

The addition of Tris helps more rapid migration of the proteinswith less lateral = diffu-.
sion and the separation into zones becomes more distinct. The limited observationg'made so
far point to an apparent species difference in milk proteir patterns. There are indications
that cow-milk proteins have -been separated into seven zones by paper electrophoresis
using barbital buffer of pH 7-9 ® and into eight fractions by moving boundary methcd ¢
which are a—casein (45-63 per cent, relative mobility—6-7), B—case in (19-28 per-cent, .
relative mobility—3:1),y—casein (3—7 per cent, relative mobility—2-0), B—lacteglobu-
lin (7--12 per cent, relative mobility—5-1), a—Ilactalbumin (25 per cent, relative mobili.
ty—4-2), “blood” serum albumin (0-7—1-3 per cent, relative mobility-—=6-7), euglobulin
(0-8—1-7 per cent, relative mobility—1-8)and psendoglobulin (0’614 percent, relative
mobility—2-0 to —2-2). However, in these studies the procedures of treating the samples
before electrophoresis were different and elaborate. The continuous band observed after
using fluid milk in the present work represents therefore incomplete fractionation. Though
the limitations of the technique as followed here are evident, subsequent study to improve
its resolution power for the purpose of identification, together with the quantitative assay
of the various fractions may reveal more interesting features. ‘
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