KOR. JOUR. MICROBIOL. Vol. 6, No. 3, p. 81~86 81

Aspergillus oryzae QF Asp. oryzae var. fulvus 9] amylase
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Studies on the amylase activity of Asp. oryzae and Asp.
oryzae var. fulvus in various carbon-source media.
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Abstract

1. Amylolytic enzyme activities of Asp. oryzae and Asp. oryzae var. fulvus using the glucose
as the carbon sources increased remarkably according to the decrease of the residual sugars.

2. The amylase productions of Asp. oryzae and Asp. oryzae var. fulvus were increased and
enhanced when the organisms lave belen cultured in modified Koji media containing maltose as
adaptive substrate. However, being devoid of maltose the level of amylase activities were lower
and the begining of the production was prolonged.

3. The effects of C-sources on the amylase production of them were observed. The level of
amylase activity varied with C-sources and their concentrations. Marked increase of amylase
production was afforded by starch and maltose. The effects of citric acid and tartaric acid were
little or nothing.

4. Using the sucrose and lactose as the adaptive substrates both sirains show the maximum

amylolytic enzyme activities at the 3% concentrations of those sugars.
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Table | : Concentration of various C-sources in

Czapeck’s solution for wheat bran medium

C\ Sz;ur\cns (—f,(.’ff?flfr\atloni Percent (gm/100ml)

Glucose 1.0 3.0 5.0
Glycerine 1.0 3.0 5.0
Soluble Starch 0.05 0.1 0.5
Maltose 0.05 0.1 0.5
Fructose 1.0 3.0 5.0
Xylose 1.0 3.0 5.0
Sucrose 1.0 3.0 5.0
Lactose 1.0 3.0 5.0
Citric acid 0.1 0.5 1.0
Tartaric acid 0.1 0.5 1.0
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bran contaning soluble starch and maltose as
C-sources.

H# = solube starch, maltose, organic acid 7}
5] MR 1E7EES amylase activity 7} @2 K
#iEe] et W@ = amylase activity &= {ETF
Aot g glone FEE REFES YRR
#yEasto] BB e, B soluble starch off 4 Bt
B AR Asp. oryzae 7} 0.05%¢] 4 880, 0.1
%ol A 790, 0.5%¢1 4 690 ) el = Asp. oryzae
var. fulvus 3= 0,05%¢1 4 890, 0.1%¢1 4 860, 0.5

KOR. JOUR. MICROBIOL.

[Vol. 6, No. 3

%ol A 7809 Mo WALBERARAE-S Asp.
oryzae 7} 0.05%, 0.1%-¢°l 4 2,560, 0.5%¢°] A 1280
oz @pEy #@indd weh amylase £REE-S {ET
=gk, Asp. oryzae var. fultus = 0.05%¢9 A 1280
0.1%9°1 4 2560, 0.5%¢°]A 128022 0.1%¢]A
Amylase =82S #|inE ngord REFo =24
2] maltose ol A FELBEH ZpifBo]l Asp. oryzae 7}
0.05%¢] A 1020, 0.1%¢°14 920, 0.5%¢°]4 7109
el ™  Asp. oryzae var. fulvus & 0.05%¢] 4]
1040, 0.1%9]4 1060, 0.5%¢] A 980 & Mo e
WwALEER 4 pEE-S Asp. oryzae, Asp. oryzae var.
fulvus 7 Btk =5 BB Bl 5,1200=
FEEMEE VERR A AT RERED 7H amylase
Bkl ekt

4. BEFIEY] MFPEo =4 organic acid (citric
acid, tartaric acid)& #rBistglS A% citric acid
9 trataric acid 9 amylase =5kl FlA = BE
2 Fig 4o BRT A 2t

s, me g W enit)
Spcehpro Je’”c Amy/ose :fcf;w?/
o
p120 x 8
£504 5
g0l zbbopE, 32 IS
D ]
830d 'y o
Srapo Fe
9101'.\{‘:%’ PR : . wa
oo . N I
X ¥ g R N &) R
wid o RTINS
N ) Kl a
[ ‘ﬁé e NI
3 a0 . " N P
720 R 3 azvlw \ \ Q
I AY
200i¥ R \ o N jed?
N — '
im} ;B' \‘ o.43f
&‘3&.‘35 ' "
¥ * 10217
v 80 .
& . — adas
PR R ] 915
\ v.0725
i PR Y Y229
0.1% °©57, 0% 2.(7’, e«vty. 4.‘.%
“Eprie acid Tartaric deid

Fig. 4. The amylase activity in fermented wheat
bran. containing citric acid and tartaric
acid as C-sources,

84



Sept. 196%] i

citric acid of 4 BHLEEE AKEES Asp. oryzae 7}
0.1%<14 720, 0.5%°14 750, 1.0%¢l4 720]
Rigiol = Asp. oryzaé var. fulvus = 0.1%¢9] 4 800,
0.5%¢°l 4 750, 1.0%¢lA4 720 4] Bz HILEE
F HERAES Asp. oryzae 7t 0.1%¢] 4 2560, 0.5%
o] A 1280, 1.0%¢] 4 640 o] ¥ tartaric acid off A &=
BLEER EEgEC] Asp. oryzae 7b 0.1%9 A 720,
0.5%¢°l 4 710, 1.0%°14 5909 BEifel™ Asp.
oryzae var fulvus ¥ 0.1%°) A 790, 0.5%¢°] A 750,
1.0%¢°l 4 620 o] ¥ M{LEERAERBE-S Asp. oryyae,
Asp. oryzae var. fulvus 5 E¥gE =%} 0.1%, 0.5
%ol 4 640, 1.0%9]A 320 &% EF= g} o4
# 7o] citric acid &} tartaric acid o] A Asp. oryzae,
Asp. oryzae var. fulvus F ¥R 20 REES
Mol Bwindel wek MLEEE Lmaet BILESR
AkpEe A ETA REEE Rmst=]
A= wlstA e

5, MR REWo2A fructose 2 xylose
& B85t 8 B2 : fructose o} xylose & amylase
Atk PlAE BE#e Fig 5o ERGE A5 %
T},

ok o,
L=

S;ccéar.ﬂoewﬂ- lar///ase
: . /h—.t;uré)r
e < f}
8ro oW
iy}
gbo| .h\ e
- o
f0 ‘.\\: w &
8oo| N o g
® T %O
2?0 < \g
,\v,zsbo N
?‘“5'*\:2;“ §-
-~ 5\ L
6Fl>§ 13 .3
< *;.'2
L“"“g 3 1229 2 g
8204x & yag -~
£ &
D
o K128y w0.235
130
"g ro.2i25
(&) o148
.o.b]l.g
th 3% 5% 1% 3% 5%
fructose Xylese

Fig. 5. The amylase activity in fermented wheat
bran contaning fructose and xylose as C-
sources.

fructose ofl 4] JH{LEBEFE A pREE-S Asp. oryzae 7}

85

Park and Yun.: Carbon source effect on amylase 85

D

1.0%9l 4 745, 3%<14 770, 5%14 820 9 H
5 .1°]lv‘<1“ Asp. oryzae var. fulvus = 1%0] A 820,
3%l A4 850, 5%l 870 0.2 T EHm 5 fg
e Mgt windol wel amylase £mEEE o
Al @y A uwgon WILEE LR
Asp. oryzae, Asp. oryzae var. fulvus 5 B =5
7 1% A4 2560, 3%l 4 1920, 5%el4 1280 .
2 ORFERS #gst #mdel w8k Amylase 4%
BE-2 T3k, =3 xylose of 4= Asp. oryzae
7H 1% A 770, 3%, 5%°l4 6209 Kol ™
Asp. oryzae var. fulvusis 1%o] 4 800, 3%o) 4]
650, 5%l 4 640 o= = Etk vizbo] RBEY M
BE7F BimEel weh amylase £ RpE-S (EF 0
HOBALEER RS T Bifkgol 1%, 3%¢°l 4
2560, 5%c<lA 1280 o= Rr-l iy o) w2k
amylase AfEE-e BT g o},

6. MR RFEFEA sucroset lactose &
1R U B B sucrose & lactose < amylase 4:
gkl # A= B%-e Fig 6o HRS A5 2o,

(Somofaw'/ unrt)
S'WCC/’QI'Oi‘w}Q ,frzy/ﬂs"

f’f—f-yt'
RGN N
90 (12 ) Laahdd it
oo IR 7 iy
01 3 N\ S
R R AN
880 X / e/ : S
' o A A
850 %n‘:’“ . ’oA\ ¥ b\
~ ’,& I’ N k“
.2 ?i ;\ ,/ Y R
8¢°i§ % * r” g : E
78518 ¥ ¢ N
§ X -
780K o N
v a
DR
3 [N s.usf
+»
o x o278
A e Mo v bo.sks
/\ phc
% % SR /% 2% ‘4

SHeroge dgetos

Fig. 6. The amylase activity in fermented wheat
bran contaning sucrose and lactose as
C-sources.

Sucrose off A BE{LEER HFBee Asp. oryzae 7}



86 KOR JOUR. MICROBIOL. [Vol' 6 No. 3

1.0%¢l 4 800, 3%<14 910, 5%ql4 83| FM( 2560, 3%, 5%IA 3830 o2 1@*@4 g M
ol 3L Asp. oryzae var. fulvus & 1%°| A 850, 3% g}, Fig. 2,3,4,5,6-& Asp. oryzae 8} Asp. oryzae
o A4 990, 5% A 905 2 F Bk 3% A mai;imum var. fulvus & AT &8 ﬁ?iﬁv} amylase 4= %
- o] B} WE{LEBEN AIREES Asp. oryzae 7F 1%9) o MAE BEE ERT A= HAY HS
A 3830, 3%elA 5120 5%e]A 3830°|® Asp. I HERM —FIA gomz BMET LBE
orysae var. fubws® RRES WEel MRSl X oM ok AR WERE HE Aoz 47w
5120 &2 geEdtglew lactose = ME{LEE® 4B ¢t =% Fig 2,3,4,5,6 0] &Kol 4ed REES
ggo] Asp. oryzae 7} 1%el4 780, 3%, 5%°lA a7 sgroup o.® 1}3o] mskrel, soluble starch &
800 ol ® Asp. oryzae var fulvusE 1% 4 790 3% maltose 7} & 3 st @A 8HA amylase
A 850 5%cl4 840°lgE WALEEME AEEe 9 EHS BAl1 & amylase Hrl amylase 4:
Asp. oryzae 7} REFES BE BRG] 2560 22 Bel Atz BHE 2+ A REFA BEZ B
gesestg o Asp. oryzae var. fultusE 1%l A #& ¥ AE Aoz BrE

] =

1. Asp. oryzae 9 Asp. oryzae var. fulvuso] 3£ RFEEo 2 A2 glucose &= residual sugar 7} ol
o] =} amylase 2:piAES WA BinE .

2. Asp. oryzae 8 Asp. oryzae var. fulvus ] amylase K2 [RIEW o 2 A2 maltose B Z3E Hiigel
AE 23 2 BHS EEsad oA EFHA g Afdr da =g oald

3. BBl =% amylase:iRel HAAL RRES HES WE-T = BEE Foh H starch g
maltose = amylase & K& A A BN s=1wk glucose glycerine—?_— k7t @in=E®  citric %
glicerine ¢ <¥7F #n= ™ citric acid 8} tartaric acid & A9 B BEYL + dd+

4. Sucrose, lactose o] 4 BE{LEEF ZRiE, WALEER ARiEe] F Wbk =F 3%ol4 maximum & o] ¥
=

References

(1) Wortmann: J. Z., 1882. Physiol. Chem, 6,787 REEABYE WE (L8).

(2) Funke: G.L., 1923. Zbl. Bakt.ll 59,162 (11) Prescott, S.C. and Junn, C.G., 1959. Indus-

(3) Scott, D. and Hedrick, L.R., 1952. J. Bact., trial Microbiology (Third eddition) 515-532 Mc-
63 795 Graw Hill Book Co. Inc.

(4) Fukumoto: 1952. Symposium, 7.3 (12) Maxwell, M.E., 1950. Australian. Jour.

(5) Goodmann: J.J. 1950. Science, 112,176 Appl. Sci. 1,348

(6) Nokostrom R, and Hultin: E., 1948 1949  (13) Inoue, N., Ayano, Y., and Y,A,B.B: 1959.
Svensk, Ken, Tid, 60283, C.A. 433050, Jap. J. Fer. Tech., 37 49

(7) Han, Y.S., and Park, 1957, B.D: Industrial (14) Matsushima, K.I. 1958, Jap. J. Agr. Chem.
Research Zns. 7.51-55 32,3 215-218

(8) Lee B.H. and Mheen, T.I, 1957, EBEKXE# (15) KHEE#, #=A; 1956 #e] FIAIEGEr
KBS BEL BARL. HiRRIE) 162-163

(9) Tanabe. O, Tonomura: K., 1954, J. of Agr. (16) Ohlsson; E., Dhyoiol. Z., Chem, 189,17.
Chem., Jap. 28,227. (17) Wohllgemuth, J., 1908. Biochem. Z. 91

(10) Lee, B.H., and Kim, S. J., 1966, 4 & K2 (18) Somogyii M., 1945. J., Chem. 160.61

86



