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activities of Aspergillus oryzae
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Abstract

Effects of gibberellin on alphaand beta-amylase activities of Aspergilius orygae war.
microsporus have been studied.

Results obtained are as follows:

1. The growth of mycelium and dry weight of surface ped was accelerated by ¢, 0001%
gibberellin solution, spores of Aspergillus oryzae var. microsporus. were preveously soaked for
three days,

2. Adding to culture media with 0,0015% gibberellin, alpha-amylase was increased 50%
much as beta-Amylase was as much as 50%
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1. Gibberellin: #HHMBBTEEAR) BEHEDK

#: 3.1(%)% 25p.p.m, 50p.p.m, 75p.p.m, 100
p.p.m, 150 p.p.m o2 Wt HAY

2. Bi¥k: Aspegrillus oryzae var. fumens, micro-
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Pl 4 gibberellin % p.p.m. ¥kl 1 HFY, 2 B/,
SHME, ABM, 5AM, 68N, 7HH BHAA
HRAYReH HEkd L oz BEAA AL
control 2 A .

3. mif: pH=4.5, Bllg. 10°q #Wit+-& HiEdl
K mESH wBEmE gmEYes AR Ml
agar, Fisher Scientific Co. 1,2%% 7inste &E
AA B gAY

LE) MBAHE
1. HEAER BE

Petri-dish 42 & HMBEAA & #IT EE
gt 10cc B Bt 7)) % gibberellin p.p.m,
waelA 1B BE 7MY BiEA7 KES spore
B EHENe s —HAEHY R HEAA 28°C
Incubator P4oll 4 5 I HedAl 7= HELS ol
Az 3 MY BEel RS BEse HEd
Eohe] BAMS 1Y 24 ERRe Hbke di
ameter & BIEY oH HBKl 2 fRkor B
HAA HEAM %Y AL control 2 @AY
2. R BE

250ml, =# flask 42 (§8 HHARES &F §
oMt 100mlE da o7 &F gibberellin
ppmAKoAA 1H mE 7THH BEAZ #9
spore & EEMeoz —ASHEHEMGAI # 28°C
Incubator ol 4 6 HRT B #5##E L] ol - 2o
= Eee 999 A #EAA =64 flask o b
gl ERE MEE MEKl S8 A 90°~100°C
o A {HERZR ERAA BeES fE
3. a-amylase & Ji{H #E

a) BRI #H

B aEol WIEM H-2 g, —ife control
o EBige —Ege -4, gibberellin InE
1= gibberellin & p.p.m. ¥ S B ste] BEA,
BET % B WEmo = control st gi-
bberellin I EE ZEmKel] 28°C Incubator pof 4
3 HE BET #B @ spore &, EBEELE &
gibberellin 75, 100, 150, p.p.m. ¥l 3 A

L.

Chung & Yu: Gibberellin infect on amylase.

69

28°C. Incubator ol A BT HtR @S] spore &
st 28°Coll 4 3 RR MMl M 1godl
19%-—f 7K 10ml & tndte] 37°C water-bath fol

S A 2K BRE WA o BT MER®S

= dhq+h, BeEFEe N/10—NaOH & Mifustd
pH, 7.0 = ExAA 55°C 15 7MW RHEE HH
3teiN/50—HCl 2 EeFwe] pH 2 BRAA 5
amylase 8} maltase & 52235 FEKo2 wlE 0]
fi3 BREo 3t

b) Bk

29 soluble starch solution 50cc o] N/10-acetic
buffer solution(pH=5.0) 25¢cc 2 B¥EFHEo 2 #
#o MatEeRw 5ml & 1000 ml massflask of Ex 3
of #Z@Kk= 100mle] fillup A|A tolune 1ml &
tisle] 50°C water-bath o] #ESS 5 4vtet 40
2z 5mle FREHE-S Bt willatitter and
Scheudel methodo] &3] N/10 L solution 3} N/10

- —~NaOH %"ﬂﬂﬁ}ﬂ 12~15 5[5 #E % Conc.-H,S0,

69

= Eitez #m:, N/10—NaS0s 2 #qe g

sz sle] Ip-solution & ¥ ml =2 FRY .

4. p-amylase o] J1fE W&

a) B WM

a-amylase HERS] BrRIFEHC] N/10-HCl &
st pH=3.52 A1 A 50°C water bath ¢l
A 154 EEe % N/10-NaOH = R pH 2 &
5tA#A a-amylase 9 maltase & T2 THHEL2
o] HMEREmo R gt

b) RERE

29% soluble starch solution 50 ml of N/10 acetic-
buffer solution (pH=5.0) osml ¥ BMEERSZ
B Ht3k B 5ml E 100 ml-messflask o] B
doj %@k 100mlel fillup A# toluene 1 ml
& mated 545 40874 5ml e REBE W
8o Willstatter and Schudel methode] &3 Hidd
s} 7+o] Iy-solution 8 ml g2 ZF =



70

KOR. JOUR. MICROBIOL.

KRR 3 ER

KWAERE Table 1,2,3,4 8 72t
Table 1. Growth of Mycelium in Koji-agar media, which have been soaked in gibberellin already.

[Vol. 6, No.2

¢:9)] (F=Full)
T __days N
Conc. of gibberallin 1 2 8 4 R 5
(mm) (mm) (mm) (mm) (mm)
Control 9x8 24 % 20 37x34 48x 46 52 x 50
25 p.p.m 9x8 22x19 39 %38 48% 45 53 x 50
50 p.p.m 10x9 25x 23 39 % 38 55X 52 65 % 64
75 p.p.m 12x7 2926 42X 40 60 % 54 68X 65
100 p.p.m 12x11 29x 28 4845 70%68 F
150 p.p.m 10%x10 28 %27 45x 43 69 % 68 f F
# Fungal spores are soaked for one day.
B
T days | . “’1;: A 3" YT 4 R *“5" -
Cone. of gibb, 17 1 | [
r (mm) (mm) (mm) (mm) (mm)
Control | 10x11 18x20 37x35 40x 40 47 % 43
25 p.p.m 12x11 23% 22 39x37 40x38 | 52 % 47
50 p.p.m 11x10 26X 24 39x34 44 x 40 58 x 45
75 p.p.m 12x12 28 % 26 46 36 46 x 38 70 % 62
100 p.p.m 12x10 28 x 27 48 % 48 69 % 62 F
150 p.p.m | 10x10 2523 43x 43 66X61 | F
% Fungal spores are seaked for two days. B -
©
e ‘ days T e - - e T
Conc. of gibb. ! 2 s | e ] >
(mm) (mm) (mm)' (mm) " (mm
Control 12x11 27 %26 39% 27 58 x 54 68 % 66
25 p.p.m 12x11 3028 48 %48 68 % 66 F
50 p.p.m 13%12 34x32 51x48 | 68x§7 F
75 p.p.m 13x12 36 x 33 48 x 45 ; 68 X 66 F
100 p.p.m 13x12 35 x 31 48x46 | TOx72 F
150 p.p.m 12x11 35% 31 47x44 | 68x62 F
% Spores are soaked for three days. o - B - )
D)
—_ days T T T
Conc. of gibb, T { J 1 2 i 3 i 4 5
: (mm)! (mm)! (mm)! (mm) (mm)
Control f 1x10  © 20x19 | 40%x38 ' 48X46 66 X 63 -
25 p.p.m 12x11  25%23 40x39 49%x 47 67 x 64
50 p.p.m 11x10 25%x22 | 36x34 56 % 52 69 %67
75 p.p.m 13x11 | 27x27 | 42x40 68 % 60 F
100 p.p.m 12x12 f 26x24 | 45x44 |  BTIX65 F
150 p.p.m | 18x12 | 27x25 46 x 39 62 X 60 F

% Spores are soaked for four days.
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(B
— days |
Conc. of gibb. ! 1 ] 2 8 4 >
. (mm)J (mm) (mm) - (mm) (mm)
Control: 8x7 .  28x25 46x 43 66X 63 77%71
- 25 p.p.m 8% 8 28 X 26 38%x 36 54 x 53 68 X 66
50 p.p.m 9x8 i 20 % 28 48% 48 69% 68 F
75 p.p.m 9%x9 52x29 49x 48 68 x 67 F
100 p.p.m 10x9 29x 28 50 % 49 TLx70 F
150 p.p.m 9x8 | 27x26 44x 43 60 % 59 76X 68
% Spores are soaked for five days; o - 7
F
Commr— o days | 1 3 4 5
Conc. of gibb, |
[ (mm) (mm) (mm) (mm) (mm)
Control 8x7 21x18 34x31 47 X 39 68 x 64
25 p.p.m " 8x6 16x15 21x19 33x27 58 X 54
50 p.p.m | 9x8 17x19 30x 28 48 x 48 68 x 57
75 p.p.m ’ 10x9 26 X 24 46 x 43 67 X 65 F
100 p.p.m ‘ 11x10 26 % 26 46 % 46 62 % 60 F
150 p.p.m } ax7 25x%23 35x%x31 45 x41 66 X 65
Spores are soaked for six days.
(G
= -
Conc. of gibb, T~ 1 8 4 5 B
[ (mm) (mm) (mm) (mm) (mm)
Control ‘ 8x7 21x20 28% 26 46% 38 56 x 54
25 p.p.m 8x6 19%19 28 X 22 30x 28 46 % 35
50 p.p.m 9x8 22%19 34 % 29 49 x 38 56 X 48
75 p.p.m 10x9 24 x 28 37 %35 58 X 50 T8 X 68
100 p.p.m ~ 10x 10 27% 26 40% 38 46% 45 67 % 58
150 p.p.m 8x7 26x25 40x 38 48 x 45 56 X 52
¥ Spores are soaked for seven days.

Table 2. Dry weight of Mycelium cultured in Koji-media containing gibberellin.
“\‘\:\ - 7d'a—yis - ! T T e T
Conc. of gibb. ~—~—| 1 | 2 ‘ I [ P { 6 , ’

(mg) (mg) (mg) (mg) (mg) (mg) (mg)
Control 851.0 903.1 1196.0 1102.2 931.0 798.0 748.5
25 p.p.m 853.0 1002. 6 1147.0 1124.0 1049.0 781.7 774.5
50 p.p.m 921.0 968.1 1193.0 1231.5 993.0 756.8 794, 0
75 p.p.m 957.0 1018.7 1326.0 1346.6 1047.0 858.3 794.3
100 p.p.-m 938.0 947.2 1344.0 1356.5 1101.0 881.8 893.3
150 p.p.m 928.0 955, 5 1332.0 1275.5 942.0 889.2 799. 6
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Table 3. a-Amylase activities of Asp. oryzae as influenced by gibberellin.
(A)
i:ii::’z'ri - VC . " Time 5 N l il [ SU— i .
L ) N : 10 | 15 20 | 25 30 35 40
_Treatment oo o {mimwtes| B ] 2 LI R
| (mhj (@), (D (mb (ml) (ml) (mb[  (mD)
Control | 0 2.2 | 23 24 | 25 2.7 2.8 © 2.8 2.8
Soaking before | 75PPm | 22 | 23 | 24 | 26| 31 32| 32| 32
100 p.p.m 2.2 2.4 2.6 3.0 3.2 3.4 3.4 3.4
culture. y5p ppm | 25 27 29 | 31 3.3 | 85| 35 | a5
Addition of gibb, | T P®m 26 | 27 | 30 | 34| 38| 41 r 4.1 | 41
. . 100 p.p.m [ 2.8 2.8 l 3.3 | 3.8 4.4 4.7 4.7 4.7
into media 150 p.p.m J 2.6 31 | 36 | 4.0 y 4.6 | 5.4 5.4 5.4
% Gibb.=Gibberellin T
% Activity was estimated by the amount of consuming iodine.
B
== TActivity . ) o ':| T
\\Ni pH ' Activity | Percent(%)
Treatment .. \ ]
: (ml) )
Control — 5.6 2.8 —
Soaking before 75 p-p.m 5.7 3.2 + 14%
100 p.p.-m 5.8 3.4 + 219
culture. 150 p.p.m 5.8 3.5 + 25%
75 p.p.m 6.2 | 4.1 + 46%
Addition of gibb. | 100 p.p.m 6.2 4.7 + 67%
150 p.p.m 6.2 5.4 + 929%

AR &R #ddmel sl A
Mol MEDNRE Eile EHY EHR 92

< 28% BAAZE it
et HEHEE

control [&
150 p.p.m BHEE
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HT 28% LH3HH
2w 25%9] L
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Table 4. p-Amylase activities of Asp. oryzae as influenced by gibberellin.

(A)

— _ Titme . | Ty f“’_"“ .
Treat;;x\t‘\ggx‘\‘:. minutes | 1 E 15 2 \ 2 - i 40
. Tl (mb, oD Gl (ml)l (m1)| I
Control — 2.1 | 2.2 ‘ 2.4 2.6 | 2.8 1 3.0 3.0
Soaking before | 75 P-Pm 2.5 27 1 2.8 | 3.0 } 3.1 3.2 b 32 | 3.2

100 p.p.m 26 | 27 | 29| 30 31 33| 83 3.2

culture. 15 ppm | 2.5 | 28 80 | %1 33 35| 85| 85
Addition of gibb, | 73 P-Pm | 2.6 | 2.7 29| 32| a4 87 37| 3.7
' . ' 100 p.p.m 2.8 | 29 ! 30 | 32 | 86 40 40 0
into media. 455 ppm | 2.9 | 3.0 ; 3.3 | 36 41 | 45 45 | 45

B
e Y — . e — — =
Tee_Cone T | pH i activity percent -
Treatment .. T _ ) N A
Control — l 5.6 3.0 ‘ —
: i .
Soaking before | 75 p.p.m l 5.7 i 3.2 + 6%
{ 100 p.p.m 5.8 ! 3.3 + 10%
culture { 150 p.p.m | 5.8 3.4 + 13%
Addition of gibb. | 75 p.p.m 6.2 3.7 + 23%
) . 1 100 p.p.m 6.2 4.0 + 339%
into media. ‘ 150 p.p.m | 6.2 | 4.5 + 50%

o 50%9 L-F#e vo Foivh my @S ¥ $ Aspergillus Oryzae var. microsporus 9] spore &
w-e ok 20% LH el W d aamylase = 92%, 3 B 100p.pme] BHEY @l A HFHo
p-amylase = 50% Aol wlsof gibberellin EEY wyk o4 MEHY 2 100p.pm 7
BEwe) Bt 9% Ayden F& ¢ Kl SHM BT @ol Y mEel U+ .ol
oFel. AEERel fol4 S| iEfEe control i zlo.® meol gibberellin o] o %2 spore o] EEE
wv} gibberellin g Ms 7k Jireieh. gibberellin & B 3 AP 100p.p.mol Bl b RiF3eh
B Bmart BELENG A4 Emeer =¥ gibberellim o] #z:42] BERIGH PIA &

o] BFEE okvh. Aake BN A4 gibberellin o WA 150
= E ppm A EimgoezH, a-amylasee] SlolA
" 92%, p-amylaseo] gojAE 50% LHEE =k

Aspergillus oryzae var. microsporus o] 3 gibbe- o}, a2 gibberellin & #A:#9 HE ¥ LHE
rellin &8 = 4% BEY ke AT 9% wal o]} EERGIEH: o4 WA
& oy $lel jhe] fhES LHES WTETH

L] =

1. Aspergillus oryzae var. micrasporus & sporc & 100p.p.m o] gibberellin Aol 3 AR Biige] MERY
of ol shg BEF3teh
9. WEY LHE A4 MEES 2 KR 100p.pm £4o] 3 HM Bl HE RFHEH
3. EsAe gibberellin @i s 150p.p.m HA HEMHERE a-amylase £ 92%, p-amylase = 509% -
s¢¢ wg-=lh
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