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The relation between the growth of aspergillus oryzae and metabolism products in sake koji

Kimio IwaNO, Nobushige Nakazawa, Toshihiko ITo
(Akita Prefectural University, Nakano Shimo - Shinjyo, Akita 010-0195)

We analyzed the relationship between the growth of aspergillus oryzae and metabolites of the sake

-koji.

significant difference was found in the growth of koji.

Despite using the same raw material rice and the same seed aspergillus oryzae strain, a

The various enzymes, glucose, amino acids, and

inorganic phosphoric acid, which are metabolites from aspergillus oryzae, were also produced at high

levels in proportion to the growth of aspergillus oryzae.

into two groups.
amylase, acid phosphatase, and phytase.

The enzyme activity per mycelia was divided

One group, in which the enzyme activity per mycelia was constant, includes a-
The another group, in which the enzyme activity per mycelia

had a negative correlation to the amount of mycelia, contains glucoamylase, acid protease, and acid

carboxypeptidase.

It was presumed that the inorganic phosphoric acid which was eluted to moromi-

water from koji was more than that from brewing-water.

Key words : BfdR, BERAE, BLEY

#

HRESHETEY AT 2 REED I EEREE
BOWTEHELKEZH-TE0, (1) ZBKOKE - 5
tx o9 X ELBFEHOWY - BAO#HE, (2) K&
FORMIC X TR O - BEOMEE, 3) B
WAEYIC & 2 WE OERRY), HBRERO 3 >0’
HYDBEFLEN TS, BEOMBEICIE 7 VI —F
ORFW, 73 BREOEHRR, BIUAV VL, <
T AN EHY) VEEL EOEBEAYBLETH
5, BEVEINCAET BV —R, T I/ BAU
Y R, WRHIARRIC LA T L BERBESE
DB EBDCFIMEnB EFHZHNDH, ThHD
BHRIZOWTEHOIMRRE > BERONEDAT
Hb,

EAFRAYOFEHERO—FE LT ADELE
ENTRICHEEE > THL S, ZOBEME - /MA

FEITk 125

RERE2TV, MORRBCKIZTEEC OV THALE
BEORBEESE Y EMHRL TV, B3 UKEX, HEH
W, BB, NAERESEATHBM LK b
3+, HRER, BEEN, Svo— 2R, 8Bl CBE,
7 /BBRIIKEREOSRD S, BEOESET
DEEETES LBbhsh, MEOMIEE L REE
ENEOMEERFHANLEEET—FEHEZONIZDT
M 21T o 120

el I

1. %
B, 40 AOFEESENZFAT0% Elgs (ki

Ay, TEEEEICH, SRTo 1, TR IR S
Yy (BA) #H#EAL, FEERICHLT0.1% O
WA Lz, ARG RY 7oy vy voi—
(W120xL170xD55mm) % | A U 72, % # 1% 40

865



A - N Gl D RIS B 5 R O CUHAEYIR & OBIR

ADFEDFEBIAT o o WELBEN 05 LT
X 3 fHIREESEE (Nksystem #4! BIOTRON LPH
-200,W50XH 95XD45cm) % 2 5w T, 2N
DARDOWCY v =k T Fh- [ CILT T LH%E
fi%-Hic & DIRE - BERY—E AR5 X5 LTl
AT 7z, FKIIE, &% Y v =D/ AN,
AMTREATF NS v N—0FEL LT, HEIC,
1IE 90% T 20 T - 7o FANE, VIRE S v 3
—RWENCL T CEE R A THE Y, ¥y N —DFE TR
W, BE38°C, W 85% T2 KHMJFANTH
BT, NS OWIBID 7 — 5 13RS LTz
it = 7o,

2. BEEMEONE

a-7IT7—¥, InavIs—¥, BEESeT7
—¥, A LVREF LRI F S — PR ERTIE
SMEIICEDHE LTz, BBUEKRA 7 7 ¥ — ¥ KUY
4 F —E B R WHlE Lz,

3. YLaA-ZRUEHRY) LB (P) OER

M 2gw 20mM FERREEMT YR (pH 3.5) 8ml 20z,
WRE TR IR LU o0 2RI L, HEAMK
No.5A TH#EL THItHK & L7ze 73— R IEF0%
MEBEIOINVI—XBFARE2HOWTERL L,

) VEBROER GTTRNKEE? TfTYy, Pi (ug/lg
-koji) £ LT&EL,

4. T IIENW

NSEET S Bt L-8800 218 L4k 7 3
Z BT (SraiRefl 2 KA 30 43) TIT o do, HEt
OFBIIFTERY EEUCFETITo 7, B 1gy
20 Omg & LTELE,

5. BMoEGE

Fya—voHBOBERRES Y M EMEH L TH
#L, BiEEE VoY s &’ (mg/g-koji) &L T
Kbiz,

KB R

1. WEROEFREUKBEEY

10 M OMOME R, RERERNEME, Sra—X,
7 I /BRUER) VEREFAN, BEEROSMFIT
Fig. 12, #lgM -V oBEEERUVSEHER %
Tablel iz, BHR Img 4 OBEEUHRVSH
# & Table 2 WR L7z, ERIEK, TEHE, K%
BRUBMBEZENE —~ b ohb o THERR
Fig. 1 olh Rl ok KEREZEENIBD SN,
RO ETOMBC KT THERTIROWTIRER

?_g,
&
oo
E
.8
©
18]
>
= A Number 40
30 [yl Average 5.30
Maximum 6.94
25 ! Minimum 1.81
SD 117
20 1 CV(%) 22.1
1.5
1.0
0 2 4 6 8 10 12

Frequency

Fig.1 Frequency distribution of mycelia density in sake koji
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Table 1 Differences in the metabolism products per 1g of sake koji

Average Maximum  Minimum  SD CV (%)
a Amylase 641 1042 121 191.0 29.8
Glucoamylase 146 205 51 30.5 20.9
Acid protease 2563 2966 1528 312.5 12.2
Acid carboxypeptidase 4851 6014 2462 725.1 14.9
Acid phosphatase 43 66 13 10.9 25.2
Phytase 11 18 3 3.3 29.7
Glucose 34.8 46.5 18.6 7.60 21.9
Amino acid 2.06 3.50 (.83 (.66 32.1
Inorganic phosphate 58.9 79.6 30.4 11.45 19.4
Enzyme activity ; units/g koji, Glucose ; mg/g-koji, Ammo acid ; mg/g-koji,

Inorganic phosphate © ug/g-koji

Table 2 Differences in the metabolism products per 1 mg of mycelia

Average Maximum Minimum SD CV (%)
a Amylase 120 169 41 24.12 20.0
Glucoamylase 28 53 19 5.31 19.0
Acid protease 510 1143 345 148.17 29.0
Acid carboxypeptidase 954 2095 686 245.17 25.7
Acid phosphatase 8.2 12.8 5.7 1.25 15.2
Phytase 2.1 3.4 1.2 (.43 21.0
Glucose 6.7 11.2 4.1 1.44 21.4
Amino acid 0.39 (.61 0.17 0.096 24.6
Inorganic phosphate 11.4 19.2 8.0 2.13 18.7

Enzyme activity ;

units/mg myecelia, Glucose ;

mg/mg mycelia,

Amino acid ; mg/mg mycelia, Inorganic phosphate ; gg/mg mycelia
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Table 3 Correlation between the metabolism products per 1g of sake-koji

Mycreila AAase GAase APase ACPase APHase PHYase Glucose Amino acid Pi
Mycreila 1.000
AAase 0.803 1.000
GAase 0.788 (.870 1.000
APase 0.511 0.626 (.745 1.000
ACPase 0.710 0.713 0.806 0.786 1.000
APHase 0.850 0.838 0.864 0.555 0.780 1.000
PHYase 0.705 0.708 (.737 0.508 (.643 0.772 1.000
Glucose 0.689 (.746 0.637 0.453 0.581 0.716 0.559 1.000
Amino acid  0.709 0.610 0.588 0.479 0.664 0.680 0.558 0.683 1.000
Pi 0.823 0.753 0.724 0.501 0.765 0.855 0.624 0.681 0.736 1.000

AAase ; « Amylase, GAase ; Glucoamylase, APase ; Acid protease, ACPase ; Acid carboxypeptidase
APHaae ; Acid phosphatase, PHYase ; Phytase, Pi ; Inorganic phosphate
|| >r(38,0.001) —0.4740, |r]|>1r(38,0.01) =0.3665, |r|>r(38,0.05) =0.2638

Table 4 Correlation between the metabolism products per 1 mg of mycelia

Mycreila AAase GAase APase ACPase APHase PHYase Glucose Amino acid Pi
Mycreila 1.000
AAase 0.073  1.000
GAase —0.482 0.524 1.000
APase —0.848 0.259 (.745 1.000
ACPase —0.750  0.303 0.769 (.951 1.000
APHase —0.133 0.540 0.730 0.401 0.517 1.000
PHYase 0.018 0.252 0.110  —0.030 —0.015 0.238 1.000
Glucose —0.558 0.412 0.505 0.671 0.660 0.413 —0.001 1.000
Amino acid —0.113  0.254 (.245 0.335 0.403 0.332 0.098 0.501 1.000
Pi —0.639 0.299 0.530 0.782 0.828 0.451 —0.034 0.642 (.456 1.000

AAase ; « Amylase, GAase ; Glucoamylase, APase : Acid protease, ACPase ; Acid carboxypeptidase

APHaae ; Acid phosphatase, PHYase ; Phytase, Pi | Inorganic phosphate
[r] >r(38,0.001) =0.4740, |r|>r(38,0.01) =0.3665, |r|>r(38,0.05) =0.2638
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