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Effects of gibberellin on alpha-and beta-amylase

activities of Aspergillus oryzae
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(Dept. of Agri. Chem., College of Agriculture, Kyung Pook National University)

Abstract

Effects of gibberellin on alpha and beta-amylase activities of Aspergillus . orygae wvar.

microsporus have been studied.

Results obtained are as follows:

1. The growth of mycelium and dry werght of surface ped was accelerated by 0,0001%
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: ﬁmﬁi#]:%(ﬁ?ﬁ) ,ﬂfﬁn’:’ﬁfblﬁ“_

& 8.1(%)% 25p.p.m, 50 p.p.m, 75p.p.m, 100
p-p.m, 150 p.p.m & & FEYste] fHFAY o},

2. BE¥k: Aspegrillus oryzae var. fumens, micro-
sporus o] spore & E{3}e] HiARTe] 28°C Incubator
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Table 1. Growth of Mycelium in Koji-agar media, which have been soaked in gibberellin already.

RERR U EER

(Vol. 6, No.2

(A) (F=Full)
T ————_____days 1 9 3 4 5
Conc. of gibberallin ™ I
(mm) (mm) (mm)| (mm)) (mm)
Control 9x8 24 X 20 37x34 48 % 46 52 x 50
25 p.p.m 9x8 22x19 39x 38 48x45 53 x 50
50 p.p.m 10x9 25 % 23 39 % 38 55X 52 65X 64
75 p.p.m 12x7 29 % 26 42X 40 60x54 | 68% 65
100 p.p.m 12x11 29% 28 48% 45 70%68 | F
150 p.p.m 10%10 28%27 45x 43 69X 68 F
3% Fungal spores are soaked for one day.
®
— - e
Conc. of gibb. . | 1 2 | 3 | 4 t 5
(mm) (mm) (mm) (mm) (mm)
Control 10x11 18 %20 37% 35 40x 40 47 %43
25 p.p.m 12x11 23X 22 39 % 37 40 38 52 x 47
50 p.p.m 11x10 26 % 24 39%34 44X 40 58 x 45
75 p.p.m 12x12 28 % 26 46 % 36 46 % 38 70X 62
100 p.p.m 12x10 28 % 27 48 48 69 % 62 F
150 p.p.m 10x 10 25% 23 43x43 66 % 61 F
3% Fungal spores are seaked for two days.
©
—_— o dayS e i i B - s ,] e e e
Conc. of gibb., I 1 i 2 L 3 4 j 5
(mm)| (mm) (mm)! (mm) (mm)
Control 12x11 27 % 26 39 % 27 E 58 x 54 68 x 66
25 p.p.m 12x11 3028 48x48 . 68x66 F
50 p.p.m 13x12 34 % 32 51 %48 ! 68 % 67 F
75 p.p.m 13%x 12 36 % 33 48 x 45 i 68 X 66 F
100 p.p.m 13x12 35x 31 48x46 | TOXT72 F
150 p.p.m 12x11 35x 31 4Tx44 | 68x62 F
% Spores are soaked for three days. ‘
(€0)]
T — — days 1 2 o i 3 i 4 5
Conc. of gibb, "~ i i )
(mm)’ (mm)| (mm)! (mm) (mm)
Control 11x 10 20x19 | 40x38 48 % 46 66 % 63
25 p.p.m 12x11 25%23 i 40x39 49 %47 67 x 64
50 p.p.m 11x10 25X 92 36 % 34 56 % 52 69 x 67
75 p.p.m 13x11 27x27 42x40 | 68x60 F
100 p.p.m 12x12  26x24  45x44 | 6765 g
150 p.p.m 13x12 2125 | 46x39 |  62X60 F

3% Spores are soaked for four days.
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(E)
Conc. ofgibh\daysl 1 l 2 3 4 5
(mm) (mm) (mm) (mm) (mm)
Control 8x7 28% 25 46 %43 66 % 63 77%x71
25 p.p.m 8x8 28 % 26 38% 36 54 %53 68X 66
50 p.p.m 9x8 - 29x28 48 % 48 69 X 68 F
75 p.p.m 9x9 52X 29 49x 48 68 % 67 F
100 p.p.m 10x9 29%28 50X 49 71%x70 F
150 p.p.m 9%x8 27 % 26 44 %43 60X 59  76%68

% Spores are soaked for five days.

D)
Come. of g ——X| 1 2 3 1 5
f (mm) (mm) (mm) (mm) (mm)
Control 8x7 21x18 34x31 47 %X 39 68 X 64
25 p.p.m 8%X6 16 x15 21x19 33x27 58 x 54
50 p.p.m ‘ 9%x8 17x19 30x28 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 X 26 46 %X 46 62 X 60 F
150 p.p.m 9x7 25x23 35% 31 45x41 66 X 65

Spores are soaked for six days.

(&)
S -
Conc. of Eigbi\\@i‘ 1 2 3 4 5
[ (mm) (mm) (mm) (mm) (mm)
Control | 8x7 2120 28 % 26 46 % 38 56 X 54
25 p.p.m | 8%X6 19x19 28 x 22 30x28 46 X 35
50 p.p.m 9x8 22x19 34x29 49x 38 56 X 48
75 p.p.m ( 10x9 24 X 28 37%X35 58 X 50 78 %68
100 p.p.m I 10x10 27 %26 40% 38 46 X 45 67 X 58
150 p.p.m 1 8x7 26x25 4038 4845 56 X 52
% Spores are soaked for seven days.
Table 2. Dry weight of Mycelium cultured in Koji-media containing gibberellin.
Coneofgib | 1 |2 |2 |4 | s |6 | 7
(mg) (mg)| (mg) (mg) (mg) (mg) (mg)
Control 851.0 903.1 l 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 y 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

BiAkMe) heEe 2w 1B BEEd A i & veby ek B @il Control [ 2 v} Giberellin
el 4 75p.p.m[E 100p.p.m EE Control E  BEE L& HETE de A = L&
f ppmERc FEHILLE vPot 5 HM HEY % Control Ex.vt Giberellin BEEL: A<+ 4%
€ B 100 2 150p.p.mo) BEI Bol A FH o EETS YAk oldl HHL Gibberellin o]
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EE Y A Al BAS 2 e pRE
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Table 3. a-Amylase activities of Asp. oryzee as influenced by gibberellin.
(A)
:—ngfi,f.i:_,;i"iaf . Time 4' ' 5 ] B | ‘ h | O o
~. Cone. ™ i 10 1 15 20 0 25 1 30 35 40
_Treatment . . |minutes| 7T g
i | (mD), mh (@D @D D @D @b (mD)
Control | 0 | 22 23 24 25| 27| 28 28 2.8
; | T ] ) ! T
Sosking before | 75 P-Pm | 22 | 23 24 26 31 32| 32| a2
{100 ppm . 2.2 | 2.4 26 0 30 1 32 3.4 | 34 | 34
culture. | PN 5 ? :
- 150 p.p.m j 2.5 2.7 ‘ 2.9 3.1 3.3 ¢+ 3.5 3.5 3.5
f . " A A R -
Addition of gibb, | 75 PP 2.6 | 2.7 I 3.0 | 3.4 C 38 | 41l 41 4
. , 100 p.p-m { 28 | 2.8 | 33 : 38 44 47 47T 47
into media 150 p.pm | 2.6 | 8.1 | 3.6 4.0 46 | 54 54 | 5.4
" 3% Gibb.=Gibberellin -
% Activity was estimated by the amount of consuming iodine
(6:))
T~ ; pH Activity ! Percent(%)
‘Treatment . |
i (mh
Control ] — 5.6 2.8 —
Soaking before | 7 P-P-m ! 5.7 3.2 " 14%
: 100 p.p.m ! 5.8 3.4 + 219%
culture. ‘i 150 p.pm | 5.8 .5 : - 25%
| 75 ppm | 6.2 41 1 + 46%
Addition of gibb. | 100 p.p.m t 6.2 [ 4.7 ! + 67%
(10 ppm | 6.2 5.4 | - 929%

REBR AR el el A Gibberellin 2 3
hesel HMEYEES Jehie HEY Bys °5M
o 28% AAIAE ¢otr. a-amylase o jEH:-E
2t HBEEE H3 28% LHIH
150 p.p.m B2 2rd 25%9 L&

control [

control [

72

- wo] 3¢l 01} gibberellin FRNE = BRI
_@."4— oF 70%%= LREE ey 8
amylase o 4] Ze BEHe EHd
vhEbo e
Bl gibberellin 150 p.p.m RN control [ 1.

e O
2 vy

a-amylase <



June. 1968] Chung & Yu: Gibberellin infect on amylase. 73

Table 4.  g-Amylase activities of Asp. oryzae as influenced by gibberellin.

A
<1«M7.-C _ Time - 5 . _l B T Ere S 0 =
onc. ‘ i 10 15 20 25 30 35 4
TreatmeN ' kﬁmutes } » | )
! Caly G} (mb G @D mD T G@D (D)
Control — o} 21 22 24| 26| 28| 30| 307 30

J

Bepm 25 | 27 | 28 30| 31| 32| 32| 32
00ppm | 26 | 27 2.9 | 3.0 | 31| 33 | 33 382
| 150 p-p.m 2.5 2.8 1 30 | 381 3.3 3.5 35| 385

Soaking before

culture.

Addition of gibb, 75 P-Pm o6 | 27 29| 82| 54| a4 3.7 | 8.7

100 ppm = 2.8 29 | 3.0 3.2 3.6 4.0 4.0 4.0

into media. 150 pom | 2.9 | 3.0 | 33 | 3.6 | 41| 45 1 ds | as
-(B)
SL——— Activity -
T~ Con¢, : pH activity percent
Treatment ™. \\* I e
Control — 5. 6 [ 3.0 : —
Soaking before 75 p.p-m - 5.7 | 3.2 . + 6%
100 p.p:m 5.8 | 3.3 + 10%
culture 150 p.p.m 5.8 | 3.4 + 18%
Addition of gibb. 75 p.p.m 6.2 i 3.7 : + 23%
) . 100 p.p.m 6.2 4.0 : + 33%
into media. 150 p.p.m 6.2 ; 4.5 ; + 50%

o 50%S] LR&S vo F4oh. w3 WEY & F Aspergillus Oryzae var. microsporus @] spore &
YR F 2% LFY] v 8 a-amylase = 92%, 3 HfE 100p.p.mo] B3 #o] 714 BIF3 o+
B-amylase = 50% A5 gel w|So] gibberellin o] WEY wyk 94 MEEDG 22 100ppm #
BEYS] BKiE 9%e AHder £ ¢ Kl 3HM BEY #ol 3 mEO BT o
vk AEERl Slel A BERS] WS control [ zlez weol gibberellin o o 8.2 spore o] mEY
A= glbberellm BEE 7L BRiFstet. gibberellin g B 3 HM 100p.p.mol BiEgol 714 Rigsich,
BT BEER S Bi#Eme Ay Finels i =3 gibberellim o] #4:49) BEgimhio] ® A=
kel BiFed-g kst PR BEINC] A gibberellin & st 150
= % ppm A Ringo 24, a-amylased] §lo]HE
: 92%, p-amylase o] o] A& 50% LFEE wst
Aspergillus oryzae var. microsporus o] = gibbe- ot 32 gibberellin & #AEHS E U wLyg
rellin 98 5 A&7 RS Ekel W 9% 2al obde EEREM 94 BAA 7
& 27 A8 EES MRk Ly WEd K
] =
1. Aspergillus oryzae var. microsporus & spore & 100p.p.m & gibberellin wswiel 3 O BRige) MR
o glelA sba BiFatel.
2. HES LR 94 MEEY 2L ERE 100p.pm £96 3 HE BiEgo] Sy BiFso
3. M| gibberellin @E7F 150 p.p.m A RinstE = a-amylase = 929%, B-amylase 3= 50¢) |
Feg ngvh
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