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Electrophoresis-Polyacrylamide  or
starch gel has been used increasingly as
the method of choice to study casein
breakdown and the type of proteolysis
in cheese during ripening. In our work,
proteolytic changes as affected by the
type of milk coagulants and the tem-
peratures of ripening were studied on
starch gel electrophoresis.

Fresh and 180 days old (ripened at
5-6° C and 12-13° Cn) buffalo milk ched-
dar cheese, made with different coagy.
lants, namely, calf (C), meito (M)
rennilase (R), calftrmeito, 50:50 (GM)’
calf+rennilase, 50150 (CR) meito: l'enni:
lase, 50:50 (MR) were investigated,
The cheese samples were prepared ac-
cording to the procedure of Weckx ang
Vanderpoorten (1973), whereas prepa-
ration of gel bed, application of sample,
electrophoretic run and staining of gel
were performcd by the method of Gan-
guli and Majumdar (1967). Electro-
phoretic run was given on “SYSTRON-
ICS” make horizontal electrophoresis
apparatus.

Fig. 1:

Fresh Buffalo Milk Cheddar Cheese
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The electropherograms of cheese
proteins run on the starch gel are de-
picted in figures 1, 2 and 3 for fresh
and cheese ripened for 180 days at
560 Cand 12-13 *C respectively.

From the Fig. 1 it is observed that
all the rennets in fresh buffalo milk
Cheddar cheese acted almost identically
on the three major components of milk
proteins, namely, alphas,” beta and kappa
caseins, except in case of MR rennet.
The action of different rennets was ob-
served to have almost no effect on
alphas~ and beta fractions. However, all
coagulants changed the kappa fraction
to parakappa casein, resulting in its
migration to cathode. Further the MR
rennet hydrolysed the kappa fraction
to atleast four additional subfractions
as can be seen from distinct bands ap-
pearing at cathode in Fig. 1. This could
be ascribed to greater combined activity
of the two rennets on buffalo kappa-
casein. '
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Figures 2 and 3 show that ripening
of cheese at 5-6°C and 12-13°C for
180 days, resulted in production of cer-
tain additional components as compared
to fresh cheese with all rennets, higher
temperature (12-13°C) resulted in
appearance of additional components in
greater number compared to lower
temperature (5-6° C) of ripening. This
revealed that at higher temperature
of ripening, relatively more degradation
of cheese protein had occurred. This
observation is supported by the face
that irrespective of the type of rennet
used, cheeses ripened at higher tempe-
rature had higher values for maturity
index, tyrosine content, formol ripen-
ing index and shilovich index (Upa-
dhyay, 1981).

With regard to degradation of
alphas™ and beta-caseins by different
coagulants at two different temperatures
of ripening it is observed;that at higher

2: Buffalo Cheddar Cheese Ripened at 5.6°C for 180

temperature (12-13"1C) calf rennet  (C)
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days.




degraded alphas” -casein much rapidly
than the beta casein and this break-
down of alphas -fraction by G rennet
was relatively more than other coagu-
lants under study. Such preferential
hydrolysis of alphas —casein by C ren-
net, observed In the present investi-
gation, (Fig. 3), is supported by the
observations of Edward (1970), Van-
derpoorten and Weckx (1972), Phe-
lan (1973), Visser (1977, 1981) and
Koning ef al. (1981). Fungal rennets
on the other hand degraded beta casein
faster than calf rennet as is evident from
the additional bands appearing between
beta casein and point of application
(Fig. 3)- This is in agreement with the
observations of Edward and Kosikow-
ski (1969).

(Received on 20th March, 1982)

) REFERENCES
Edwards, J. L. Jr and Kosikowski, F. V.
(1969). Electrophoretic proteolytic  pat-

Fig: 3: Buffalo Milk Cheddar Cheese Ripene

Ty wmES. J- M3
s | e e &

=

4 at 12-13°C for 180 days.
______...—-———"_‘".'—_—'__

terns in cheddar cheese by rennet and
fungal rennets- Their significance to inter-
national classification of cheese varieties.
. Dairy Sci. 25, 1675.

Edwards, J. L. Jr. (1970). Bitterness and
proteolysis in cheddar cheese made with
animal, microbial or vegetable rennet
enzymes. Cited in Dairy Sci. Abstr. 33,
1622. '

Ganguli, N. C. and Majumdar, G- C. (1967).
A simple petri-dish device for resolving
milk proteins by starch-gel electrophore-
sis. Ind. 7. Biochem. 4, 232.

Koning, P. J. de, Boer, R. de, Both, P. and
Nooy, P. F. C. (1981). Comparison of
proteolysis in a low-fat semi-hard type of
cheese manufactured by standard and by
ultrafiltration  techniques. Neth. Milk
Dairy J. 35, 35,




AY ET AL.: ¥
UPADHY AL.: ELTROPHORETI PATTERN OF BUFFALO MILK 85

Phelan, J. A. (1973). Laboralory and field
tests on new milk coagul
38, 418.

crobial milk clotting enzymes. Neth. Milk
ants, Dai{y Ind., Dairy 7. 26, 47.

Upadhyay, K. G. (1981). Evaluation of selec- Vmc:; .S' (1904); PH?:EOIY“: .C:'z};\m‘:" 'and

| ; ins: W,

ted fungal milk coagulants for manufac- ,\E,r ;:;1 T ¥ 359"2: o

ture of buffalo milk cheddar cheese. Ph.D. Pl ik Dy 2+ B S

Thesis submitted to Gujarat Agricultural

Weckx, M. and Vanderpoorten, R. (1973),
University, Dantiwada.

Protein breakdown during the ripening
of Herve cheese investigated by polyacry-
lamide gel electrophoresis.  Milcfuyis-
senschaft. 28, 332.

Vanderpoorten, R. and Weckx, M. (1972).
Rreakdown of casein by rennet and mi-




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

