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Gibberella fujikuroi ATCC 1261622 FE| Ho{Xl Ho|F
Gibberella fujikuroi G-369] Gibberellic Acid2| HIFZEZ
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Culfural Conditions for the Improvement in Gibberellic Acid Productivity by a Mutant of Gibberella fusjikuroi
ATCC 12616-Gibberella fujikuroi G-36 . Oh, Young-Jun. Department of Food and Biotechnology, Dongshin
University, Naju 520-714, Korea — A mutant Gibberella fufikurol G-36 was selecled by metagenesis of Gibberella
JSugikuroi ATCC 12616 with mutagens such as N-methyl-WN’-nitro-N-nitrosoguanidine and hydroxylamine for
improving productivity of gibberellic acid. The mutant strain produced gibberellic acid (70 mg/l) more than that of
wilde type. A fermentation medinm containing glucose, NHiNO;, MgS0,. KH:PQ, and (race elements was devel-
oped for the maximal production of a gibberellic acid by the mutant. The (luctuating culiral temperature that was
varied from 30°C to 20°C resulted in higher GA yield than that of fixed cultural temiperature at 28°C.
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AEGA FAAL) 9FY AMAH (gibberellic acid)y
kel 7| SRR AR AAAE 2 ooldE i
Al Wolsh fulole] A4S ST Ak 2]
ARES FPrabd spd mhale] wmstelAlAlE AbedeHs,
13]. 81a o)} 2R fE] s AuERE 5%
of o]23 gl of FoflA] gibberellic acid(GAsl}F 713
da] 2olan glon] AR, 45 5 d A5l Gibberella
JjikuroiZ- o83 HEER] 2]sle] Ak 91v3,9,10].

Gibberellic acidd AAbsl= FHeldl G fujikwoi
(Fusarium moniliformney= B FEA Al7]d] o4 2582] L4
7} (macronidia, microcnidia)s- 343 48 BAEAR= wF
3 A eln Aeld e dEes oyl dAEe 27
633 pm-15 % 5 pme)wh, wfF) Y ER Y akgele R o
b FREAAL 16 (BE 3-57)8] AHwhe] gl =le
2032 um-57 % 5 pme | . B A 2} iof2]E o2} [5,12).

2 ATl M= Gibberella fifikuroi ATCC 12616%]
FAE N-metyhyl-N'-nitro-N-nitrosoguanidine(NTG Y} hydro-
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2 Agelld A48 1 G fiyilror ATCC 12616
19 @] T potato dextrose agar(PDA)IA 28°C=E
A7b ksl ¥ 4°Ce| A REFv AR AakE
H3t 5 A2 =42 Glucose 100 g/l, NH;NO; 4.8 g/l,
MgSOy- M0 1.0g/1, KHPO: 5081 2 trace elernent £4Y
2ml (CuSO; 5.0g1, MnSO; 1.0g/l NaMoO, 0.1 g)=
Fretar 2lem, pH 4.0 28 245l ARSIt Awd
He] Akl vl wekrae £ $lele] e, A
A9 pxEe] o2 FAE FHEskiGh

o3

wa

HolF= &2

EHe|F MBE G fiiikrol ATCC 126165 235
2 ] 200-ml AFF flaskel] 25 100 miE €93 0,
ml Tween 802} PDAW|A|elM =jed £} 3k WiFe]E
o |A]7F #leksl v)& Haemacytometer(Superior Co )&
Algsle] EARPE T8 o, N-methyl-N'-nitro-N-nitroso-
guanidine(NTG)®}  hydroxylanmnes  0.02-0.] mMEEZE
Adgella 308 AEEle] LDeE TELH o] FAledA]
EaFeke] "zl B4 5 =9k A7 2 colony
Azl zbelrb 9l HFE ADEI F o] WelFEE
Table 12[ul#]el] FHFate] 28°ColA] 7Lt wiokstel A|w
e Y e R R i o T el R L v e
Az AR wiekl 10 mlE 3,000 pmellA] 2082 QA
Hejsha AR wAE 01N HCL 9} SF52 A2 4]
=gk | Whatman filter paper No.2% <333k 3 2447}
T 80°CAlM AEAA FAE Sl
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Tabie 1. Comparison of gibberellic acid production between
parent strain and matant strain

GAz Producthon { ml)
Strams Culture period (days)
3 3 7
ijtkuroi 2
G. fujikuroi ATCC12616 60 (mgl) 8 (mg/l) 835 (me/l)

(paremnt strain )
G. fujikuroi G-36 (mutant) 66 106 110

Gibberelln®] ak2- wiokel-2- 3,000 rpmell Al 1557)F 94
TElE g ARgd AwER>e] 25 pgmlkR HES
methanol2 #1438 Aol 1ml2| methanolic H,S0,8-<8
= el 60°CellA 2087 WEEAIZ] F- 10% ethanolamine
2 mkE H718led 2413 o]l specophtometer (Shi-madzu,
UV-1601)E ARgate] 257nmelM 3355 sl
[7].
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Fulok: PDAMNA]S] Aldufielsl g g W8S
Table 19] Z olePlA] 50 mpel] HEslgdeh, aelw HE3
A7) flask rotary shaker(INFORS, RFI-125p)4 28°C,
120 rproel| 347F ZRMekalg et o] & RS T ufF
WA 120 miP} Bol 9y A flaskel] 3%)A] FHEEE
180 rpmell ] 7€z} wiokslelel, HE @S E ] ] A2
oefE R E8ak 2510 50-60%E FolohaR) R
A 5 "t Sk s%(viviE AEsle 271 pl
4.0, Mofe® 28°C, WHMSE 500 mpm, 718 [ ywm2E
747k wiekEs e
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B AP M G fujikwoi ATCC 126165 2H5E
Abgaled Agubel A 71e8 23 M NTGHZ gl 52
T8 WMo|FEE flaskell M wiekgl F Al AabAe] w&
TF FpbE AL o] WelFS HElsled hydroxyl-
amine A2 W& W 10059 WHolFFaA 7U ke
10 mg/E AR G fujikuroi G365 A8 31aoh

BO|F Gibberellic fujikuroi G-362| AME=M

Wk zhel] W WelE G-362] AzTAlg, pH W3}
3l AR A ] B BLE B o)gldle] Alvhijoks w1
19 7HH 82 2Algr A¥= Fig 19 Zth Cell mass
+ 3¢ 7] BAlAHeR Zolshd oo Felle AlEue
ATl ekt $1E Eoldh pHe 3 Fel v
2~ o2}l 7 Fofl= pH 35 fAEtgen] #wiR@e
79 Feof ) ikl sgeledch g Akl Awlst
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Fig, 1. Time course of gibberellic acid production by G
Sufikuroi G-36.
Symbols Il , gibberellic acid; & . pH; @, dry cell weight.

AAbge] =2 Helge TFFHEY} glucose 4%} pH
2] zart o] we] dedet= X ar) glsde10).

Etpl0| K|H|RE 4ol V|Rl= HEk

Az A N3t G figihwror G-363] FAekA
HE dokir] 419 glucoseZ B]EFF 7282 kgl 5
WjoFA]e] 12% FER A7iel AdEsE A3 Table 390
vlelst \bg) ZFo] glucose, fructose, sucroseol|A] oFF3)-
AulEE AAAS Bl ew glyceroll Ay Ak AR
HolAw] lactose, galactosed|AE AARPEL ER] kot
o} mpekA (B8, HE SRS EfE] B 9 glucose,
sucrose, fructose?} AFIH LR o] 88 7lgAde] =m| B A
BellMi= glicose® T8 ®lAMog AMslgdrl, GlucoseE:
B o R o]ddle] glucose el whE AWl A2
ik 7AESI) 5] QA wAe| glicose FES 4,
8, 12, 16, 20%%= WHEA[A B3l 747 wiokspaA] 2
F pHHssl AAEe] gatekg w)wet A= Fig 29}
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Fig. 2, Effect of concentration of glucose on the production of
gibberellic acid.
Symbols: @, gibberellic acid ; A , final pH,
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Table 2. Effect of various carbon sources on the production of
gibberellic acid (GA3z)

GA; Production (mg/1}

Carbon sources Culture period (days)
3 5 7

Glucose 56 (mg/1) 87 {mg/1} 110 (mg/1)
Fructose 70 82 105
Sucrose 71 110 121
Galactose 35 72 83
Lactose 15 27 36
Glycero 125 32 33
Soluble slarch 54 68 76

Ao EF0 ME KR 449 HE

A AN e G fiikwel G-362] FHAHAA
W& odel2r] S8 amwmonium chloride, ammonium sulfate,
ammomnium nifrate, ammonium tartarate, potassum nitrate,

Table 3. Effect of various inorganic nitrogen sources on the
production of Gibberellic Acid

(GA; Production (mg/l)
MNitrogen Sources Culture pertod, (days}
3 5 7
Ammonium chloride 47 (mg/1) 65 (mg/) 110 (mg/)
Ammonium sulfate 42 38 98
Ammonium nitrate 67 98 123
Ammanium tartarate 57 90 118
Sodium nitrate 63 72 105
Urca 62 73 103
Glycine 61 72 101
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Fig. 3. Effect of the concentratation of ammonium nitrate on

the production of gibberelic acid.
Symbols: @, gibberellic acid ; & , final pH.
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Fig. 4. Effect of temperature variation on the production of

gibberellic acid.

Symbols: @, 28°C;, & , 30—20°C.

urea, glycine wi#]ol] 40mM¥| A7)5led A8gH A3}, Table
32| Z3tg)l Zro| ammonium nitate, ammonium tartarate,
glycine5-2- 2713} WAl A AdH M o] F4hoh

Hjek20| [E Gibberellic acid A&+

weke o] WatellnbE gibberellic acidic acid A4kl
u)FE o FEE Br|9sled HA7A delal R ZA,
= sucrose 12%, ammonium chloride 0.4%, MgSO4-HO
0.1%, KH,PO, 0.5%. trace element 0.2%, pH 4.05 <]
Asle] 2e02] 251 fermentorellA] 72z} wieksls (]9
fermentorys ¥jeF 345 He| wjoke=S 30°CHA 20°CR
v 77} efekslodn). ohE 12 fermentors W%k &
71RE 2=E 28°CE A FAAFIEA 797 Sk
slgdet, A7 F fermentorel M B)93E wjekaie] wiekyda
o mE AuldF PAAE Fig 40 Vel nls} Zho| HY
kw2 WIG0Co20°CAHS W skl =T 130
mg/l E= AwElEe] AAEE o 4 lglc). o] AL
Ag2le] 5 Aellr] exv) v FAEA Bl
Az Arde] F3EE HoE AlEgoh

2 o

FHa}o] Gibberella figikurol ATCC126162 mutagen,
N-methyl-N'-nitro-N-nitrosoguanidine®} hydroxylamine® =
Azste AWdR Yl $50] A 2L HeF G
Sujituroi G-362 AEslEYh Wl G fyjtheor G-36%
EFFE G, fyjioi ATCC 126167 w]atste] B uf x)u)
Al Aatge] oF 32%3HE ZoR {AFAR. o
=2 Al A] AEAFH F w2 R sucroseE Al
St o) e BAAE ehigler Z7iA| pHe 2=
= zZxb pH 4.0, 28°C &Z1e] R &gl ki eE
30°CefA] 3 AfEF 20°CR W] 73 wickeh
130 mg/1e] 7P w2 AL o] APEE etk
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