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Optimization of gibberellin production by Fusarium prolzfertum KGL0401 and its involvement in
waito-c rice growth. Soon-Ok Rim, Jin-Hyung Lee, n-]ung Lee', In-Koo Rhee’ and Jong-Guk Kim?*.
Department of Microbiology, 'Department of Agriculture, *Department of Agricultural Chemistry, Kyungpook
National University 1370 Sankyuk-dong Buk-gu Daegu 702-701 Korea. — Fusarium proliferatum KGLO0401
was previously isolated from Physalis alkekengi var. francheti plant roots and exhibited higher GA pro-
ductivity than wild type Gibberella fujikuroi. The aim of this work was to find out an optimal culture
condition for GA production. Various carbon(fructose, glucose, lactose, maltose, sucrose) and nitro-
gen(KNO;, urea, glycine, NaNO;, NH,Cl) sources were used for this study. GAs activities were ana-
lysed by gas chromatography and mass spectrometry(GC-MS). The highest yield of GA; was found
in the growth medium supplemented with sucrose as carbon source and NHyCl as nitrogen source.
The optimum carbon-nitrogen concentration for GA; production was found to be 0.5 M:0.17 M.
Supernatant was prepared from the culture fluid of F. proliferatum KGLO401 cultured for 7 days at 3
0T and the 10 ul supernatant was treated with 2 leaf-rice seedling.
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A ok, ASAE 2 FU B9HE 45302 208 482
c}6,7,11). 192613 YL }8+}Q] Kurosawa #HAL7E ¥ 7)ok
2w o] AJAFS Gibberella fujikuroiche ZFolo N & A
P&
crassa[9], Phaeosphaeria sp. L487[8}, Pseudomonas sp.[1]%©l
AW FAE AAste #o2 Bugol gt AMAYRL 4
B, FFolRT opyg} AFeME HAHT YT

AFHA 136F 79 AWdAo] #H8HL, GA, GA,,
GA; 183 GAsol B8 84E 74 o2 2 %
GAv7t B3 Ao 7 & o2 ¥4 U,
GAy, GA/7F E3ste] 43 Fzoll AMEH oA JITHI5]
o]g ¥ GAse d T 258°] 44rH0] 109 USDY| wf&-g
Z1&38t QUoH15]. 28y H Bl ofshd GARG
GAro] EvtE, 3, B7|dX A& &40] 24 vehde
Ao dA UcH810].

AW AY AAFS G fujikuroio) A AMAY A AN 2
7L 49 E CN ratio7} 36803 pH 504 Awjd o]
W ol AdHE AR W oHb, E b WP
AR Pseudomonas sp.9) A= CN ratio7} 100:17 mM ¢

A8 G 3, Spaceloma manihoticola[13)], Neurospora
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W 7 B AHA—o] AdHE Aoz dHA SUvHl]
HEAHY ANDD BAEA G fujikuroi opBTF BT}
o B 4o AWAAS BAste dF2 A Fusarium pro-
liferatum KGLO401[13]-& Physalis alkekengi var. francheti Y&
25 Eelste, e gadn 2299 FHY Hvt
0e AWl 4 F) Wse CON ratiod] ¥stel w2
Audd APH R HeE FHAPen, 1 WA
waito-c(dgo] Al A F AFU wlef APE 4%
S ZAFOEA, g &off EAste Awbo] HE A

Fo) %S 2= AXE gotstuzt £ 72 435
ME 9 g
AEME

Physalis alkekengi var. franchetie] 2|2 HE g
Fusarium proliferatum KGL0401& o] &8t B HH-& +3
SFATH13].

HHX] 3¢ HHFZEZ

718 8l x]= Czapek's (1% glucose, 1% Bacto-peptone,
0.1% KHPOs, 0.05% KCl, 0.05% MgSO; - 7HO, 0.001%
FeSO, - 7TH,O, pH 73202} A& o] &3l 30T ohA
180 rpme.2 79 F<t wjekal[4, 13], ehA 922N fruc-
tose, glucose, lactose, maltose, = sucroseS AM&-3}4 1,
A4 92024 KNO;, urea, glycine, NaNO;, =+ NH,Cl&
AH8-3H A 1.
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78 B MAEE wiYT F 9 SHS membrane filter
2 A7 F 6N HCIE o] &3t pHE 258 243tg2
o, YREFEAZE 20 ng9 [17.17Hy] GA;, GAs, GA,,
GA7 281 GAs & FZ37] A v ot Wi R
FEAZ AL WA o] FYE 49 ethyl acetateS
745t 32 Y F ethyl acetateE FAA]F]3L 60%
methanol2 343 ¥ 2N NH,OHZ pHE 8302 243}
Heh Alg e Cis column(90-130 pm, 60A pore size, Altech)
2 B3 ¥ 2L 528 BAHE Celite/SiO;
column(-§v) formic acid2 ¥ 3}¥ ethyl acetate : hexan =
95:5) 02 FRAZ 4L AeEatod dibeE&d(pH
8.0)ell =91 th& 2N NaOHZ pHE 8~92 zAdt1 4+
H4FE&Ag o] &dte 33 FETFH AYRIiEFEA)ol
PVPPE 7h3ho] 1417+ B¢t AFHRTH olakgr Jelel pH
& 6N HClE o] 83l 252 A ¢ § ethyl acetate® 33]
T8¢ § Z4EFAUD 55 ZALE methanolol] §-3)
A1A 02 pm membrane filter2 33 & HPLCE ZA1A]
22 Agsat

High-performance liquid chromatography (HPLC)
#4
HPLC column& p BondaPak Cis column(3.9 x 300 mm)
2 Ale3tgoer 2 GAE 1% acetic acidE® ¥ &3 28%
methanol®} 100% methanol €99 F=1u 2 E23tHc)
Lo Bet 15 ml2 $X3lgoen 15 miy & 508230
2 UFAth 7t GAY A sFE ABE 74 YT 4%
(15 ul)-& 3}y liquid scintillation counter& ©]-§-(Beckman,
1801)3to] *H-GA #8549 #7& &90ste] ATt

Gas Chromatography/Mass Spectrometer (GC-MS) ¥4
AxNZ 4o} GA 8 5L 100% methanoldl] &3)A]
o GAE T3 288 89 1 mle reaction vial
T 40CoAAM Fart2g AZAHY. GARY F 8
o] gHf-3F ¥-8 & NH, PreSep extraction cartridge
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. 4 GAy 2%3# ethereal diazomethane& A}£-34o]
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ol A 3023 WAl & AAVMAE AR AR F
4= dichloromethane 2.2 =91 & 1 ulZ 30 m x 025 mm
(i.d.), 0.25 um film thickness HP-1 capillary column (J &
W)o] ZHH GC-MSY] F¢statt.
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7} 239 GCMSE AMg-8t9.28 data® HP5970C chem-
station (Hewlett Packard)& AM&3te] Astgddt. HA =
AR S 98| hydrocarbon standard& o[ £3}e] KRI &t
2 75908, 7+ GAS} ['H:]GA internal standards (obtained
from Prof. Lewis N. Mander, Australian National University,
Canberra, Australia)®} 3702} 2 ion mass& ¥lwste] A
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Bioassay
F. proliferatum KGL0401& $Joll A AF & wjx]o] HZ g
F 30T)A 180 rpme.2 FFY3 A7 v g wFds

o3 F waito-c®] o] F7] Fo FEol wiFd 10 ulE A
AT ¥ FY0 FEY ALE AU

2dn 3 @

E dFe AR 7 44 73 F proliferatum KGL0O401
13]2 BH IS 93 M3 @499 T/FE A
ul7] 98, dAY L2 E fructose, glucose, lactose, mal-
tose, & sucroseZ AME35le] AEL P33R cH1]. 100 ml
Argetaa o 449 gA9E 1% HA ¥ 40 ml
Czapek's A v} A][4, 13]0ll F. proliferatum KGLO401& 4%
& 797 A 0 ol e AN 38
GC-MSZ ZHFAT3, 4, 13 AAHNCZ GAF GAy,
GAs GA;, GAgol Hlsl w4 vepon, 48502 714
FA4S 9+ Gibberellic acid(GA)[15]¢] BALZS sucroseE
SRS B 70 ng/mlZ 7P B4 vhebgth(Table 1). 717
U gade] F5d o2 APy F4FY wgee & &
o7} #AHA okt

| WE F proliferatum KGLO401 739
A Awdd BAgFs A7) Y8 KNO;, urea, glycine,
2 & AT gL deZE A

Table 1. Optimization of carbon source for the production of
Gibberellins by F. proliferatum KGLO0401

ngflml
¢ (?g“g;i; s Ty GAs Ghy G Ghg
Fructose 6.06 6.23 20.93 2.91 20.02
Glucose 6.30 6.56 21.30 11.45 18.77
Lactose 6.29 6.05 22.54 12.21 18.61
Maltose 5.62 6.06 21.81 ND 15.85
Sucrose 6.49 7.02 20.93 9.16 20.06
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g GAS A4 237F 7HE £ 2 sucroseE AMS-at o m,
Zrzre]l ALY (1%)E F71s 40 ml Czapek's 94w 2ol F,
proliferatum KGLO401S HE3 & 797 Agtn) ok vkl
£ MR wj g &oll AgE AW FEE GCMSz
2HHYOHB, 4, 13]. H29% HAAAZ BAHOD GA,
7} GA, GAs, GAy, GAgell W13 &4 vebon, 4883
o7 7}75} g4 _,] GA3—4 AgA}ok_o_ NH(Cl-& i47].§}l_g_
o 187.6 ng/m]i 7} =4 e, uread H7MRE 1
19.8 ng/ml2 7b4 27 vhebitth(Table 2). Wby Aag e
2 NHCE AL S3E o F. proliferatum KGLOA01 2.2 3

o] Xt AFAHE-9] Gibberellic acid(GA;) o] 2R HE 4%
& F ATk AW Bd 2:_“’ ojRpthAtE S AadE

=& o
AR El 2, A7 @ F oluAtE S fudits
Abdol BaiEo] SItHl, 14] A5 dade 2 NHC ARS-
& F. proliferatum KGL04019] AR NE Bo} we] $5312,
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Table 2, Optimization of nitrogen source for the production of
Gibberellins by F. proliferatum KGL0401

ngfiml
N 8%“;,35 oA GA; Cay CA, GAy
KNO; 34.05 125.11 41023 161.84 131.49
Urea 3.09 19.79 79.62 39.95 361
glycine 43.55 112.42 370,01 143.65 164.41
NaNO, 16.41 94.62 452,69 129.07 79.89
NH.C 129.36 187.63 316,23 116.44 156.84

GAE FANATE A & & ek

C:N ratio0fl 2 &3t
m A S A BAadd ALY ratior o|ATHAME A
2Hg 93 o)-$- F a8 q(l]. F proliferatum KGL0401¢] €A

23 ZL Y9 ratios ol 7] YA BAYCEME su-

Table 3. Optimization of C:N ratio for the production of Gibberellins by F. proliferatum KGL0401

ngflml
C:Nratio Gay GA; GAy GA, GAs GAyg
OM : OM 5.8 444 186 8.5 ND ND
OM : 0.07M 2.8 389 452 193 ND ND
OM :0.17M 2.5 381 281 208 ND ND
OM : 0.27M 29 385 229 1.5 ND ND
OM : 0.37M 2.1 34.4 188 11.4 ND ND
OM : 0.47M 3.0 326 16 .8 7.2 ND ND
0.25M : OM 6.0 340.1 74.5 385 ND ND
0.25M : 0.07M 154.0 403 138.6 336 ND ND
0.25M : 0.17M 46 8 49 9 0.4 68.4 ND ND
0.25M : 0.27M 455 553 128.2 261 ND ND
0.25M : 0.37M 301 192 108.0 308 ND ND
0.25M : 0.47M 47 0 437 137 479 ND ND
0.5M : OM 117 370 63 .4 384 ND ND
0.5M :0.07M 378 421 128.3 493 ND ND
0.5M :0.17M 1445 140.0 3544 146.3 201.9 189
0.5M : 0.27M 957 126.1 348.4 1258 161.2 206
0.5M : 0.37M 7835 1433 349.6 153.7 148.6 8.5
0.5M : 0.47M 545 116.9 345.8 147.4 187.7 224
IM : OM 2.1 351 69.4 4380 ND ND
1M : 0.07M 6.8 289 125.6 9.2 ND ND
1M :0.17M 731 127.8 2075 ND 145.7 113
1M :0.27M ND ND ND 6.4 0.8 313
IM :0.37M 344 745 1281 399 20.1 233
1M : 0.47M 240 222 1858 110.1 392 146
1.5M : OM 1.7 27 8 308 247 ND ND
1.5M : 0.07M 3.6 1.7 73.1 74.0 ND ND
1.5M :0.17M 58 538 340 117 2.1 144
1.5M:0.27M 118 67 .4 870 368 2.4 230
1.5M : 0.37M 442 430 192 6.4 0.2 152
1.5M : 0.47M 2.7 450 338 17.5 4.7 122

ND : Not determined
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Fig. 1. Bioassay of rice sprout with cultural fluids. The waito-c
rice was treated with 10 ul of culture broth prepared
from various condition with of F. prolifertum KGL0401,
grown at 30C for 7 days and the height measured us-
ing a scale.
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R A& 9tk 1 43 AR AY 9%
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