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Conditions for the Production of Amylase and Protease
in Making Wheat Flour Nuluk by Aspergillus oryzae L2
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Abstract

A Nuluk, a Korean traditional Koji for brewing, was made with wheat flour and Aspergillus oryzae L2

which had a good aroma and strong abilities in producing saccharogenic and dextrogenic enzymes. The

cultural conditions for the production of saccharogenic and proteolytic enzymes were tested. The pro-

ductivity of dextrogenic enzyme was improved when Nuluk was made with unsteamed wheat flour as

compared with steamed one, but that of proteolytic enzyme was reduced. The addition of water contain-

ing 0.5% hydrochloric acid was unfavorable for the production of those two enzymes. The optimum ratio

of water added to wheat flour for the production of those two enzymes was 28% on the basis of wheat

flour. The productivity of saccharogenic enzyme was enhanced when the Nuluk was molded after 20

hours of precultivation, but that of proteolytic enzyme was reduced as compared with no molding. The

optimum temperatures for the production of saccharogenic enzyme and proteolytic enzyme were 36C and

287, respectively.
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Fig. 1. Flow diagram for the preparation of
Nuluk.
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Table 1. Properties of rice kojies made by different mold strains
Saccharogenic  Dextrogenic Proteolytic ~ Acidity % §
Mold strains used activity activity activity (citrate g g oy
" Q o “
pH35 pH50 pH35 pH50 pH30 pH7.0 %) & < &
Asp. awamori var, Kawachii Al 632 624 79.5 80.6 25.0 0 2.19 - - -
Asp. awamori var. Kawachii F1 628 628  84.0 80.6 23.8 0 1.90 - - -
Asp. awamori var, Kqwachii H1 860 824  89.8 88.7 30.7 0 3.42 - - -
Asp. oryzae J2 1305 2128 1333 1400 37.0 12.3 0.15 + + -
Asp. oryzae 1.2 1635 2336 1678 2400  30.1 12.6 0.14 + + -
Asp. oryzae M2 1545 2240 1563 2120 37.9 21.3 013 ++ + -
Asp. oryzae N2 1200 1936 1320 1538 32.7 14.1 0.13 - + -
Asp. oryzae P4 1620 2368 1578 1786  27.3 11.2 0.13 - + -
Asp. oryzae S2 1110 1872 1323 1471 29.3 15.1 013 ++ + -
Asp. usamii mut. shirousamii Q1 1290 1376 294 375 611 11.7 1.16 - - +
Asp. usamii mut. shirousamii R1 1320 1360 265 384 56.9 11.2 1.37 - +
Asp. usamii mut. shirousamii S1 2805 2848 265 357  57.2 11.5 2.70 -~ - +

—~ I negative, + : weak positive, -+-+ : strong positive
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Table 2. Influence of heat or acid treatment of wheat flour on enzyme production of Nuluk by Asper-
gillus oryzae L2
Treatment of Cultural Saccharogenic Proteolytic activity
wheat flour* time(hr.) activity{pH 5.0) pH 3.0 pH 7.0
HYA™ 48 5680 42.2 13.1
HtA™ 72 6320 46.6 14.1
H A" 48 8080 35.5 17.0
H- A~ 72 8560 40.3 19.4
H-A* 48 3360 33.0 13.6
H- A" 72 3600 29.1 12.6
*H*A™ : heat treatment and acid no treatment, H™A™ : heat no treatment and acid no treatment,
H~™A™ : heat no treatment and acid treatment.
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Table 3. Influence of the quantity of water added to wheat flour on enzyme production of Nuluk by

Aspergillus oryzae L2

Water added (%) Cultural time (hr.)

Saccharogenic Proteolytic activity

acitivity (pH 5.0) (pH 3.0)
20 48 7500 32.3
20 72 7760 35.4
24 43 8000 33.9
24 72 8240 38.8
28 48 8080 34.5
28 72 8560 40.3
32 48 7800 33.0
32 72 8000 37.6
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Table 4. Influence of cultural time before or after molding on enzyme production of Nuluk by Asper-

gillus oryzae 1.2

Cultural time (hr.)

Saccharogenic activity Proteolytic activity

Before molding After molding (pH 5.0) (pH 3.0)
0 50 8160 36.7
10 40 8320 43.2
20 30 8480 41.0
30 20 8470 38.4
40 10 8350 36.3
50 o* 8240 46.2

* Cultural time of zero hour after molding means practically no molding.
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Table 5. Influnce of cultural temperature on enzyme production of Nuluk by Aspergillus oryzae L2

Cultural Cultural time(hr.) Sgcc?harogemc f’rgteolytic
temperature(C) activity(pH 5.0) activity(pH 3.0)
24 30 7240 23.1
28 30 8040 36.3
32 30 8480 34.0
36 30 8600 31.0
40 30 8260 18.9
44 30 6400 6.0

v} Rhizopus japonicusE AHES  AFoWdTut
Candida muscorum& AHE3F vb 599459l
golstet.
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Table 6. Influence of cultural time on enzyme
production of Nuluk by Adspergillus
oryzae L2 at 36C

Cultural SaCCha“r“)geniC PrOt?O}ytic

time (hr.) activity activity
(pH 5.0) (pH 3.0)

12 7000 14.9

24 8100 2.5

36 8500 32,5

48 8640 38.4

60 8635 40.5

2 8600 42.7

Gelgao] ik 4847k s vehy & o
olFolz fvtatA adRon wEiajgae
Ao 484 7F o) Zo . &utsl ZylE KR} olg
g+ A= Aspergillus usamii mut. shirousamiiZ AHg-
3+ & SNV ALR, Aspergillus awamori var. kawachii
et 2| WAT W Aspergillus nigers A8 v}
oI A A b= ARSI, Rhizopus japonicusE

89 ol drdnshs Ax)ahA) e,

; ot mj

Falg il EHsla el YibsEo] B ¥ F
2 Aspergillus oryzae 129} A7V 22 FES A ZT

2

gr

ol Fat gt gl Raia o] g A Wi

;%—@5&%4.@#%% SCEE RN TS

47 WAL RS E7he

& BEHU, Wi 0

58 gre Holt BRE
] #x

AA e FAE At
o] 28%d w7t P 2

/‘333% sk ZlE T 20/1RF

RS
A =53 22728 (1950)
7&?*‘2‘& BAE B FRARY, S

R b,

D EeRTR AR QoA a4 2 19
S=ul A ESER], 5(2), 43

1), A AR ¢ 249 A ﬂ#ﬂ@

ook AEd 4EE olgd 5



Vol 6. No. 2 (1993)

10.

1L

12.

13.

A7, oA MAE ] Az B A, o

. o179

FAZ, FAY7IedTAR, A28, 19(1969)

.5 Fae] ANgel] B (AR, NFF

2ol Az 9 1%,
(1970)

= Foetal =], 2 88

A

FoFol ENGA Stel o2, AEH
L ApAAsh=E 3, 12, 44(1968)

D Ao B EaA ) A A (Al
H), A5 T AT 2y O 4, i
o] AE3H8] ], 5(2), 51(1967)

L ARE : GRQEe] B P HEE @ 58

AT, =z alsts] =], 10, 69(1968)
24719, fA o nyeldEdE 4EE o8
FRAR, =0 AE53] %], 9, 103(1971)
FAA7IEATL - FARVIEITE FREAT
3, FAHEY A7433, p.12~24(1979)
Horwitz, w. ;| Method of Analysis of the A.O.A.
C., 12th ed., Association of Official Analyti-
cal Chemists, Washington, p.189(1975)
54, 3, AFE, 4g  AEBTHE, A2
A, g7, p.474~479(1977)

14.

15.

17.

18.

19.

Aspergillus oryzae L2 9 231 W77 +2 A 2] Amylase9} Protease] A4tz 95

ol/d¥, AW, Adsw, YA A A=
8 9% aaAle] AgAT(ALL), Borsg 2
duagel tiste, mAAZEATER, A2
%, 62(1969)

SEE urgE oA 1 Asp. usanui shirousamii
Uzae) sajujekol) o8t #7143t ¢ Zalade] g
Aol #et A7, F=AFnatslx], 6(3), 127

. A8 Aspergillus kawachii kitahara®l €13 &

FEYF ARA F71400 Wl Yy,
)=}
w

D EFare] 1FHolell st A,
S FHeks) 7], 14(1), 72(1982)

ZAwrAl : Rhizopus japonicus S-627} YAsle= &
WP o] @ A, = Fes], 9
), 31(1977)

b, i, S

amylaseo] @&t o, 2 FEE)A], 7(1),
243(1975)

: Candida muscorum®]

(199341 54 69 <¢&])



