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Studies on Immobilized Chymosin Part VI

The degradation of casein during cheese ripening
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and Shunrokuro ARIMA

(Institute of Dairy Science, Faculty of Agriculture,
Hokkaido University, Kita-ku, Sapporo 060)
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Fig. 1-1.

Cheese patterns after electrophoresis
in 3.75-30.00% linear gradient gel.

Electrophoresis was carried out in Tris-glycine
buffer (pH 8.6) for 7 hr at 100 V and 5°C. Migra-
tion was from cathode to anode. Samples 1-3:
10 ud of the cheese extracts. Samples 5-7: 5 uf
Tracks: (1, 7) conven-
tionally made cheese, (2, 6) cheese prepared by
direct acidified method, (3. 5) cheese prepared
with immobilized chymosin, (4) whole casein.

of the cheese extracts.
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Fig. 1-2. Cheese patterns after electrophoresis
in 10-30% linear gradient gel.

Electrophoresis was carried out in Tris-glycine
buffer (pH 8.6) for 7 hr at 100 V and 5C. Migra-
tion was from cathode to anode. Tracks:

(1) conventionally made cheese, (2) cheese pre-
pared by direct acidified method, (3) cheese
prepared with immobilized chymosin, {(4) whole
casein.

Fig. 1-3.

Cheese patterns after electrophoresis

in 10-30%
Electrophoresis was carried out in Tris-glycine
buffer (pH 8.6) for 11 hr at 100V and 5C. Mig-
ration was from cathode to anode. Tracks:

(1) cheese prepared with immobilized chymosin,
(2) cheese prepared by direct acidified method,
(3) conventionally

linear gradient gel.

made cheese, (4) whole casein.
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Fig. 2-1. Gel filtration of 2% TCA soluble
nitrogen compounds from the con-
ventionally made cheeses on a Se-
phadex G-50.

The symbols used were O——0 for O.D. at

280 nm and @ —® for O. D. at 570 nm after

reaction with ninhydrin. A flow rate was 20

m# per hour.
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Fig. 2-2. Gel filtration of 2% TCA soluble
nitrogen compounds from the che-
eses prepared with immobilized
chymosin on a Sephadex G-50.

The symbols used were 0——0O for O.D. at

280 nm and @——@ for O.D. at 570 nm after

reaction with ninhydrin. A flow rate was 20

mé per hour.
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Fig. 2-3. Gel filtration of 2% TCA soluble
nitrogen compounds from the che-
eses prepared by direct acidified
method on a Sephadex G-50.

The symbols used were O——0 for O.D. at

280 nm and @ ® for O.D. at 570 nm after

reaction with ninhydrin. A flow rate was 20

m{ per hour.
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Fig. 3. Changes in total free amino acids dur-
ing ripening of conventional, immobi-
lized chymosin and direct acidified
method cheeses

The symbols used were O——0 for conven-
tionally made cheese, ® ® for cheese pre-
pared with immobilized chymosin and &a——a
for cheese prepared by direct acidified method.
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Summary

This study was undertaken to investigate the
application of immobilized chymosin to cheese
manufacture. Immobilized chymosin was prepared
with Parathin Wax.
compared among the cheese prepared with the
immobilized chymosin (CIC), the conventionally
made Gouda-type cheese (Control) and the cheese
prepared by the direct acidified method (CDAM).

Electrophoresis in linear gradient slab gel was
used to investigate the mode of degradation of
casein during ripening. as-casein was degraded

nearly completely in every cheese for 120 days,

Proteolytic patterns were

while §-casein was resistant to proteolysis.

In order to investigate the formation of low

molecular nitrogen compounds (2% TCA soluble
fraction) in cheese of various ripening periods, gel
filtration by Sephadex G-50 and ninhydrin reac-
tion were applied. No differences were observed
in the gel ffltration patterns between the control
and the CIC. On the other hand, the amount of
low molecular nitrogen compounds in the CDAM
was less than those in the control and the CIC.

The concentration of free amino acids were
measured to certain the extent of proteolysis.
Amounts of total free amino acids were almost
same between the control and the CIC, but in the
CDAM it was only about 60% of the amounts of
the other two cheeses.

This is concluded that immobilized chymosin
with Parafin Wax would be useful for cheese
manufacturing if a suitable manufacturing method
would be applied.



