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The influence of protein components in raw material rice

on various enzyme activities in sake-koji.
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It was examined whether the protein components of raw material rice influence enzyme produc-

tion by the Koji fungus. The ratio of the protein components varied greatly among the varieties of raw

material rice. A negative high correlation was recognized between prolamin and glutelin, and a positive

high correlation was recognized between prolamin and globulin. Furthermore, a negative high correla-

tion was recognized between glutelin

and globulin. High levels of activity for a-amylase and

glucoamylase were caused by raw material rice which contained low levels of prolamin and globulin

and high levels of glutelin. Acid protease activity was intense in the raw material which had high levels

of globulin and low levels of glutelin. Interestingly, acid carboxypeptidase was not at all influenced by

the protein components of the raw material rice.
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Table 1 Properties of various rice strains.

Yamadanishiki ~ Misatonishiki ~ Shunyou Miyamanishiki

1,000 g weight(g) 27.2 26.3 27.2 27.0

Raw rice Normal grain ratio(%) 93.8 93.1 90.6 93.9
Water content(%) 16.0 16.9 13.5 15.7

Protein content(%) 7.7 6.8 7.8 7.9

Water content(%) 13.6 13.4 13.2 13.3

Protein content(%) 4.8 4.0 4.9 4.5
Potassium(ppm) 358.0 436.0 338.0 389.0

Amylose(%) 19.8 18.6 21.4 18.8

20 min water absorption rate(%) 30.5 29.5 25.0 29.2

70 % polished 120 min water absorption rate(%) 31.5 31.2 32.3 30.9
rice Steamed rice water absorption rate(%) 36.3 36.1 37.6 34.8
Brix sugar(%) 9.3 9.6 7.8 9.8

Amino acid(ml) 0.3 0.4 0.3 0.5

Glucose(%) 4.4 5.1 4.9 4.8

Amount of saccharification liquid(ml) 43.7 42.5 40.5 42.3
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Fig.1 SDS-PAGE of the protein composition of the raw material rice.
M | Molecular weight maker proteins (phosphrylase, 97 kD : bovine serum alubumin, 66 kD ; ovalbumin,
45 kD ; carbonic anhydrase, 30 kD ; trypsin inhibitor, 20.1 kD ; a-lactoalubumin,14.4 kD).

Lane 1,2,3: Yamadanishiki.
Miyamanishiki.
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Lane 4,5,6 : Misatonishiki.

Lane 7,8,9; Shunyou. Lane 10,11,12;
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Table 2 The protein composition ratio of the raw material rice (%)

Digest well protein

Digest poorly protein

Varieties polishing 76KD-  STKD  37T39KD  26kD  22:28kD _  16kD 18kD
of rice rate(%) precursor precursor glutelina globulin  glutelin b prolamin prolamin
Yamadanishiki  69.8 5.2 5.4 27.6 8.4 23.3 69.9 10.6 19.5 30.1
Misatonishiki 68.3 7.4 5.3 29.8 10.0 24.3 76.9 10.3 12.7 23.1
Shunyou 70.0 6.2 3.7 12.7 15.2 10.4 48.1 12.7 39.2 51.9
Miyamanishiki 70.0 9.8 6.1 29.9 5.4 23.3 74 .4 8.2 17 .4 25.6
Table 3 Correlations for the protein composition of the raw material rice
13 kD 16 kD 22-23kD 26 kD 37-39kD 57 kD 76 kD~

13kD prolamin 1 0.5816* —0.9659** 0.6585*  —0.9147** —0.5928* —0.3773

16 kD prolamin 1 —0.5986* 0.3721 —0.5681 —0.6698* —0.5050

22-23kD glutelin b 1 —{.7036* 0.9109** 0.5072 0.2887

26 kD globulin 1 —0.8483** —0.3044 —0.3390

37-39 kD glutelin a 1 0.4397 0.2662

57 kD precursor 1 0.5466

76 kD~ precursor
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Table 4 The enzyme activities of the koji produced with various raw material rice strains.
Yamadanishiki ~ Misatonishiki — Shunyou — Mivamanishiki
Koji 1 568 752 485 679
a-amylase koji 2 701 634 459 842
koji-3 574 682 418 720
koji-1 154 171 120 163
Glucoamylase koji 2 136 153 81 142
koji-3 141 163 114 161
koji-1 1,781 2,254 2,775 2,024
Acid protease koji-2 1,442 1,902 2,169 1,818
koji 3 1,995 2,069 2,656 1,848
Acid koji-1 3,723 4,554 5,481 3,874
! . koji-2 2,249 2,967 3,289 2,759
carboxypeptidase  yji. 3 3.531 4,308 5.010 3,829
Activity units/g-koji

Table 5 Correlations of the raw material rice protein composition and enzyme production (Correlation

coefficient)

Raw material ric

e protein composition

13 kD 16 kD 22 23kD 26 kD 37-39kD 57 kD 76 kD-
prolamin  prolamin  glutelin b globulin glutelin
a precursor precursor
a Amylase -0.8216**  —(.8584** (.8119** 0.8207** 0.8505** 0.8581** ().6338*
Glucoamylase —0.8876** -—0.7345** (.8659**  —0.7263** 0.8770** (.8009** 0).4416
Acid proteae (.6664* 0.6101*  —0.7438** 0.7392**  —0.7255** —0.7451** - 0.1153
Acid carboxypeptidase 0.3183 0.3287 ~0.3728 .4087 —0.3638 0.3982 -0.0529
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