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Abstract

and vitamins were added to investigate their effects on the growth of Fusarium fujikuroi and synthesis of gibberellin,and the optimum types of

According to the growth of Fusarium fujikuroi and its metabolic characteristics for gibberellin GA, biosynthesis, different surfactants

surfactants and vitamins were obtained.It was found that Tween-80,vitamin B, vitamin B,, and biotin were beneficial to the synthesis of GA,,
and their addition amounts were optimized. Further, a residual glucose feedback fed-batch fermentation process was established, and it was found
that the glucose concentration had a great effect on GA, biosynthesis, and the control of the residual glucose concentration to 30-40 g/L during
the fermentation process was most beneficial to the synthesis of GA;.Under this operating conditions, the initial sugar concentration was con-
trolled at 40 g/L,and the fed-batch fermentation was performed, the final fermentation yield of GA; reached 575.13 mg/L,which increased by

13.86% compared with the batch fermentation.
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1.1 Efh BEGCHKREE (Fusarium fujikuroi)3-6-1, 5 5 T.
M R2E G A P i i TR S50 & BT B Fusarium fujikuroi
CICC 2444 23k ARTP i35 %W F LR IRE R GA,,
1.2 EFE PDA RIS B 200 o/ L 44
20 ¢/L 3508 15 ¢/L,pH B4K, K AAF 121 °C 30 min, Fh¥
KR L A B 30 o/L B 5.5 ¢/L MgSO, - TH,0
0.2 ¢/L. KH,PO, 1.5 g/L. NaMoO, -2H,0 0.05 ¢/L f{iZ Tt &
VW 1 mL,pH FAR, K Z&F 121 °C 30 min, FERLBERE IR
e A R 60 o/ L REE 5.5 ¢/L MgSO, - 7TH,0 0.2 ¢/L,
KH,PO, 1.5 g/L NaMoO, - 2H,0 0.05 ¢/L fi it G X B K
1 mL,pH {4K, KESF 121 °C 30 min, % G & B8 55
FL. %0 80 o/ L FEBEE 5.5 ¢/L MgSO, - 7TH,0 0.2 ¢/L,
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KH,PO, 1.5 g/L.NaMoO, - 2H,0 0.05 g/L . {4 & 7C 2 Vi Wi
I mL,pH A4, KT8 45 1F 121 °C 30 min, ff & 0 R B W
H,BO, 300 mg/L. MnCl, - 4H,0 100 mg/L. ZuSO, - 7TH,0
100 mg/L .FeCl, -6H,0 200 mg/L .CuCl, -2H,0 500 mg/L.
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1.3.1 PDA RpEiREFR . 7E@ G i BCH g b gk ok
AR 200 L P E) PDA RHAE; 32 5 FE e IR 3248
28 C e 2-3 d, 0 EL K AR

132 Fpriige. #1317 B by iy s Aot HIJC K o
VR 224K Fefh TR 755 38 5L, T 28 °C 200 v/min 5T 55
i 36 h,

133 PRIARERE AR, PRI AP Rl 5 B SR fh T
PRI A IS S, W06 pH Ry 4.0, 4y 5%, T 28 °C |
200 r/min Z5fFFEEFR 10 d,

1.3.4  RWERERTES SR . R NBS 7.5 L K BEREHATHI A,
PRI K R AT AR T TR T A TR T S S A, )
f pH N 4.0, $EF48 0 5%, F 28 °C 200 t/min 50 FE5 5%
10 d, FMEHREERT 70 500 o/ L A5 HEA R

1.4 HHAE

141 PHURAEYSEINE . R TEE, B2 S RS
FLES IR, O R B KU 2 AR B T 244K 44060 °C
JIER Y RESUEN: T

142 HEES EIE o B—E B AR, 250 5 I ETE
100 pL EZZE 10 mL, F SBA-40C A= YL AR KT

143 JREER GA, 7 HGE , R EBORAREIEZ:, Tk
TR TIUAL I, K K LS TR Y A B 225 12 000 v/ min 2§
L5 min UG I, FIFHGEL 0.22 wm KR BR3¢
NWBAHHERE R b SHEATWAH 73870 €38 2% - DionexU3000 %Y
ERCBAE %1Y , Venusil MP C  FF ( Ageia Technologies , JERPRE
25 pm) , i S AR A H B+ K+ BER (AR HE Ry 68.00:32.00:
0.05) , i 0.8 mL/min, KM% A< 210 nm, FEFER 10 pl,
2 #ERESW
2.1 FREFEEFXNFRERARBIZM
21 VR I B e B b R
(SDS) FH=Eh0 -1 —-80 2R & — g | W) BE-80 M ARR 6 Fi A
[l ) SR TG 7 76 K BRI AR B, B LA 2% (o/v) BB IR0
ARSI AR 1 PR,

*1 FMARREEEFNEZELER

Table 1 Fermentation results of adding different surfactants

§ N GA }“‘ H H: e
KPR 2 s - At
GA, yield Biomass
Surfactant :
mg/L g/L
+ T BE SRR AR B SDS 483.98 17.74
FH=Z 0 Betaine 463.62 18.84
13 —80 Tween—80 496.78 18.44
I Z ¥ Polyethylene glycol 426.12 16.73
H|HE-80 Sban—80 443.04 17.62
T#IEHR Stearic acid 469.12 18.05
% H& Control 463.85 17.43

Sy 1 SEFEAT A IR 6 AN [ v R i i g 4
55 R He, A 9 o TG I S R AR A, 106 T 2 3 1 3 5
HECHRERAERBAEMEM . A SDS nt & -80 Al
BRERYINS GA, F= it A R HEAE Y, AL R N4l GA, 7 & A
—E R B, Wi IR - 80 B GA, TR R 8, ik
496.78 mg/L, 5%t FRAIMI LS T 7.10% . FFLL N — 244
FEHE—80 AT IEXT GA, A U2
2.1.2 iR - 80 BN EE X AR R A MU N, AR R R IR
B, 7R A e % 5L T s AR R L 43 5310 ok 0.1% ,0.5% ,1.0%
2.0% 5.0% A0k - 80, KRS 5, M E LW E S GA, =
L EERNE 1R, mIE L AT, S0 BRAR B, BE A I -
80 MM I, A= Wit 5 GA, F= i3 — e R 4 &
B 24135 - 80 MUK B 42 & 5.0% I}, AR W HE 5 GA, Prhr i
PR T R, 6 RH Y~ 80 Y B 3t v xof At i A= 4 HLA w2 A
o Xk i - 80 ¥k B R 1. 0% i, GA, 7= & % &, &
498.53 mg/L, 5% HEAH He g 5 T 7.87% DXL Af s ik il — 80
R N 1.0% .,
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Fig.1 Effect of adding different concentrations of Tween—80 on

GA, synthesis
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221 WIMAEAERFEE, SR B, R B,
HerE R B, JEWE AR C5 M E £ R BRI IR RS, 3
PL 0.2 mg/L ER Nt I A & Bk ek op 25 R gk 2 R,
1 2 AL, AN 5 PPN [R] 2 A= R e 4 5 0 BRAT AR L,
A A AN AR 4 o, U R RS I I R
WK, Y R A Y&, 15 24.16 ¢/L, J)
SR INAEE R B HEAE R By, JEM RN GA, PR R
YER A= 2 B, FigiAE R C MIXT GA, & i EAMEIVER,
FEa PR BIRIL, T — IR A& B, M E B, AW
RIUIIHEXT GA, A 520 o
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Table 2 Fermentation results of adding different vitamins

Herk &R GA, FiE AR/
Vitamin GA, yield/mg/L.  Biomass//g/L
4k % B, Vitamin B, 378.42 21.63
#:A= 2 B, Vitamin B, 546.12 21.46
#i/E % B, Vitamin B, 573.11 18.44
14122 Biotin 513.56 24.16
442 C Vitamin C 412.72 18.12

%} B& Control 465.12 17.74




162 B A

2022 &£

22.2 YA F By NI R R A NS, 2R EIT IR
I, 70 K I 15 77 36 P R 4 A= 3 B, i H 2k i 43 o
0.05.0.10.0.20.0.30 .0.50 mg/L , X} B K AT AT (¥ i . 7
REELSH G E A YRS GA, =it 45 R ANE 2 R, [l
2 A, S HRAH LG, BN AEA: 2 B, B AR A R AR
BORE DAL 2 B, AT MR R A K . MR R B, IR
JnEEA 0.20 mg/L i, A= Wyt d 5 , 34 21.55 g/L, 5% faAR LG
PER T 20.86%, TMiBEE 4EA: R B, WSINE RGN, GA; F=
I ETHE RS E4E4: % B, it 40.10 mg/L
W, GA, 7= & &5 5, ik 553.31 mg/L, 5 %t B M HE 4
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Fig.2 Effect of adding different concentrations of vitamin B, on

GA, synthesis

223 4R B, IS INE X AR R A WA, K IR
B, 76 % T 3 72 S v iR 4 4= R By, (L2 Oy 0.05,
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WA 22 B, W R AR K /N T4EAE 2 B, R i G
FHRE T GA, P EE AR BL SNy 0.10 mg/L 1,
GA, FP iR S, 35 572.17 mg/L, 5% AR L3R & T 24.34%,
MAEER B, IR 0.10 mg/L B, GA 7= HEAS T4 5
JMA R RS, BT 2L 0.10 mg/L 242 % B, R AN
i, AEAE R B GA G R B R W] e A i o
T GA, GG B L SE SCERG 1Y5 1, N2 AR R B, T LA$R
[T i GR

224 HEYREINERX R R G R, KBTI, 7E
RIEFEFRIE PO AE R Ak 0.05,0.10,0. 20,
0.30.0.50 mg/L, X RECH AU IATA0T 4 5T o 78 2 T 435 o I
EAYEE GA, o GORNIE 4 FR . B4 TR, S x
REAA L, R INAE R o, AR W] A i AE I R A 4 T
BIRAER . SAEYRIRIEA 0.20 mg/L B}, A=Y fie s, ik
24.65 g/L, 5 X BAH 4 5 1 38.25% ., 45t £ 5 I
S ST R B R R IR T GA,
L IEAE Y R INE S 0.50 mg/L B, GA, 7 & fiz 5, 35
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Fig.3 Effect of adding different concentrations of vitamin B,, on

GA,; synthesis
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Fig.4 Effect of adding different concentrations of biotin on GA,
synthesis
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K IR ) A A R EE 2 7 10~20 .30~ 40 o/ L IR
K, BT GA, KBRS

2.3.1 WIARAERE 90 o/ L Byt A e £E2.17 FI“2.27 Y
KlEE g R, R LI A BRI IR W 90 ¢/L,7E7.5 L
R EE P T oA B E A R Z AN TE S R . H IR
5 AT, AE 0~24 IR AA: i 575 77 50 AL Y A DREUR 2R
IBE 15.63 ¢/ L, ZJa AWy dk s e e EI R E . X
A e IR 5 T 5 IO S MM T, ) B3 1) 3 17 RE 0 50, v ik
R A W AT O e AR B TR AR . AT BRI AR i
LOkFE , HAMERTE AR 2 TR AR K S
T THEFF R AE KA N A, Al &R 18
0~72 h, FIFFCIE , GA, & GH FEBLE s 78 72~ 168 h, A IR FE
IR HEIA BEAE 20 ~ 50 o/ L, GA; Kb F PRI & B B 18
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Fig.5 Batch fermentation process of Fusarium fujikuroi
2.3.2 Bk 40 o/ L BbRREdAE 30~40 o/ L 1) AT, ERIER
AU E Dy 40 o/ L i e T 3k A v, 24 4 4 WK B2 AR T
30 g/ LR, A A bl LA i A A B v B2 7 30~40 /L, %
FerE Rt ani® 6 frs . & 6 ar, Ay i AR R ith 2k 5
Ot A AR L LT Pifr— 2, U A 4 R 3 30~ 40 /L
X AR AE R EL /N N GA, BIHERE , GA, 1
SRS e A B — 5 0008 3 AR B, H R
GA, HY & B i T o it % B8, GA, M & &
575.13 mg/L, 53t R BEAH LU 4R w5 1 13.86% . MiZ&5 R ]
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2.3.3 Bk 30 o/ L HAHFEdIAE 10~20 o/ L i) AT, TERIER
AP BE N 30 o/ L i) S e it v, 24 4 4 B AR T
20 g/ LR, A A bl LA i A A B v B2 AE 10~20 /L, %
B KN 7 Fzn o I8 7 T, AR AR R Ik
OIE R FELT— 2, 9 — RS A A ik B0 B R AR
RN, N GA, BIRIIEZRTE ,GA; B Rk s 7>
A —B HR A, YA BUE R AR T2t A B2, GA, 1t
Lty 394.44 mg/L, 53R AR FERRAR 1 21.98% ., %
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Fig.7 Fermentation process with initial glucose concentration at

30 g/L with residual glucose controlled at 10-20 g/L
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R TR LR = 1 13.86%
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