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Optimization of Fermentation Conditions for Succinoglucan Production by Agrobacterium tumefacien

ZHENG Su-ya,YI Yi, WANG Jin-xia, GAO Hong-liang " et al (School of Life Sciences,East China Normal University,Shanghai 200241 )

Abstract [ Objective | The aim was to optimize the fermentation conditions for succinoglucan production by Agrobacterium tumefacien. [ Method |
We optimized the fermentation conditions for succinoglucan production by Agrobacterium tumefacien through orthogonal experiment and single-fac-
tor test. [ Result] The optimal medium consisted of 70 g/L sucrose 6 g/L yeast extract,10 g/L CaCO,,1.5 g/L MgSO, and 0.025 ¢/1. KH, PO, ,
and the optimal fermentation conditions included the incubation time of 4 d,inoculum amount of 2.5% ,initial pH of 7.2, culture temperature of
30 °C and shaking speed of 250 r/min. Under these conditions,the yield of succinoglucan from Agrobacterium tumefacien was obviously improved
to 18.550 ¢/L,compared with the initial 8.010 g/L. [ Conclusion] The study can provide reliable basis for utilizing this Agrobacterium strain to

make a further research into succinoglucan and to potentially produce succinoglucan in an industrial scale.

Key words Agrobacterium tumefacien ; Succinoglucan ; Fermentation

ARIE A AT 5 (Agrobacterium tumefaciens ) J&=— FPHE 2% [ BH
PEHHETEE BT o — 28I B AU BB AT R, S —
Pt A7 6 0 R R T AR S D TR Y
AN AR 1999 AR 504 H 8 1d B ) AR IR AR AT T8 18
PRIGEIImE S o BRI D — 2 3UBE D - B
(1:7) ) \WEELZHITHN, & B - 1,3.8 - 1,4, - 1,6 Y
S KRR TR AN 2 L 2t AR R
B A ) BE FATSE 22 W8 BAT T R 8 15 s pHL B
BYYIVERT T B AR P AR I H BRI 2 A
AR R A AT R PR ARG 1 S e, AT DAV R A ) e 7] 3L
Al Ee i (B2 Alllodh " ARz IR

PaARE , BEEAME M r] LA AR R T | LA T 7 el
FEER B 50 1 T i 5 D 0 A T A, R R R
(Agrobacterium ) BRI e BAT Tl Ak 17 o kg
AFTFHA X L ST T AR g e 2 >0 B H AT E
TR AR AAT 3 2E 7~ SR At 2 F X 2 4 vh T 2 Wi 45
PR SR AR LR D T, T R R
A Stredansky 2570 23 5 HEAT T 8% 97 3 A0 Ak M6 R
T RAMAMERI T o ST, S AR AT B ATOL
R TR 7 SR A TSE 22 W () R e A5 AR EAT T Ak, DAAR i ™
i, N HE— 2 Tl A Az 77249 5 Bl
1 #R5FEZE
1.1 sl
1.1.1 FFp, WIS (Agrobacterium tumefaciens) ATO1,
AR AR R 2 A 2 e Gl ) 5 R S 2 AR

E&mHE
EEEN

B R\ ARAFEELHEHF7 A (31100109) ,
HEHL(1996—) , J, T L EA, AFA, L. A HE
Foo e, BB E NFRADFRALER
R,

KR EE 2017 -06 -30

1.1.2  F3EYULS, sigma 2 — 16KL B4 B LA Sartorius 2y
F] 7 i ; QUintix Y HL RS RS2 FE 0. 1 mg) i Sartorius 23
FPP i SZ — CR2IN #Y H 57 8.0 ML 4 HITACHI 23 8] 77 i
ZQZY — BF B4R IR 15 57 58 K Ay 11 AR A 2 A B ]
P

L3 BRI, RHHIE: WA 10 /L, A% 3 /L.,
EIMES o/L,NaCl 5 /L, FAM 1.5 g/L, BUlE 20 g/L, pH
7.0, FRrHIRAE HERE 20 o/ L, WERERY AB02 S ¢/L, HEF iR
5 ¢/L,pH 7.0, JERli WEds F5 56 HEHE 50 o/ L, BE Ry A902
5 g/L.,CaCO0, 10 g/L,pH 7.2,

1.2 7

L2.1 FhrEge, PRI BRRHERDFH2 AR A S50 mLAh 115
FEEEAY 250 mL HEIEH AR ,30 °C .2 50 v/ mindE AR SE 16 h,
1.2.2 A RE. LA 5% HERh b fh 1IR3 A A 50 mL
Bkt 250 mL ZEEIH A7 ,30 °C 250 o/ min $EKEESE 96 h,

1.2.3 EFE,
1.2.3.1 LEERATIALEE, FRELS mL &8, inA 20 mL

ZRIB/KARE, &3 12 000 r/min E5.05 20 min, 4325 _F 35 RCFRITIT
Ve

1.2.3.2  BEHAMESMEIIE . HAh 35 /Y & B s T
50 mL B0 A 2 A5 R 95% 2 B ULTE £ B,
9 000 r/minZ 0> 10 min, T 2 K, WUUE TEFHM L, £
80 CHLAR It ACHLT B, Ml 2 HE & i,

1.2.3.3 AWyl BEEAIE I 50 mL & EER 1T
¥E,MA 20 mL 1 mol/L AV W 9 HE, 12 000 t/min B0
10 min, fil A 20 mL ZEIR/K PR BARTTNE 2 0, BUTTIE A 4R
160 CiI e T, Fr e, MAEY &

1.2.4 HREERE,

1.2.4.1 JEMEMR B W20 0 . TRV Ol 10,3050,



16 G AR e

2017 &£

70.90 g/ L Y REHHAS IR RLAL K Wk SR b #5181 2. 27 07
R , K R R
1.2.4.2  A[RIFREEERERI BEITE 2B 8 A5, e
A802,A902 ,A408 .A803 [/ Az Sangon £ Fh #1448 5 /L
PR LS ISl A R SR rp R 1. 2. 27 Tk R )
R 22t
1.2.4.3  $EMEXNZBE - AR . R A WS SR AL )
HHEAN 1.0% 2. 5% 5. 0% 7. 5% FI1 10. 0% Fh 1, $& I8
“1.2. 27 J5 ik Al G 2l
1.2.4.4  JoHLERXSBEIAMELNE) ™ B0 RO MR o 7R LAl I B
FRHE AN A [ e 2 f) NaCl 2% KH, PO, 53 MgSO, -
TH,0 Ji R 2. 27 J5 iR e I , RG] 20 9 7 A AR AR
1.2.5 GEAZIRYG . 8 i oD R, e B AR R AR AT v
BREIFIE 20 W 52 WA 5 0 35 1) 4 A DR 0 0l by TR TR B
KH,PO, i1 MgSO, - 7H,0, ¥EHUi% 4 A~ K ZAE R 1E 2835 A
T UBGEEAM NS B8 3 AR (FR 1), #647 Ly (3Y)
1EAZIRS
®1 EXRBEARSKE
Table 1 The factors and levels of orthogonal design /L

K HERE(A)  BEREER(B)

Levels Sucrose  Yeast extract KH,PO,(€) MgS0, - 7H,0(D)
1 50 4 0.025 1.0
2 70 5 0.050 1.5
3 90 6 0.075 2.0

1.3 #HB\FEIT ARG 3 4T, FIH Excel F1 SPSS
AR RIG LS R T 0T o

2 HR5HH

2.1 BEAXRRBVSHELBESG

2. 1.1 MV BT BEEANE S R s, B L AT,
Rl TR VA B 3 I SR AR S AW = . R
FEH 50 o/ LI}, BRIIME 2 0E 7 52y 8. 01 o/ Ls M REMEVR I H
70 ¢/L B, BEHIBE 20 Sk i S E, 8 9. 60 ¢/L, Z J5 bl
R LI BRI 2 I O A T N . X AT RE SR
YREHR ED R 70 o/ L B, AR ST IE RS, 3 SO RO T T
AR B 2ok B, X R A R AR R T ARG N, BRI T TR
U L

2.1.2 OR[FEIFNEIERRR T SR FA I 2 0 S A 52 e fR R 2
AT, AN R P B Xk 5 B 22 7™ o A 52 I AR K, Bt
G A 2567 SR R AR S I R by 22 S AR K, e, fifi
A802 [ REY2H 43 (2877 135 14.97 g/ L, Sangon [ RERY 2H
G3TEAIR 15,16 g/ L, Z e i T AR S ZR AR n4i 4y v
BRIt . SRA TR MG TR R, 5 R
RSN ABO2, [E S ga I LA 5 ] ABO2,

2.1.3 AT IRIEIRE 2 MmN, B 3 AT B2
Fi i A 1. 0% (2. 5% F1 5. 0% I, B8 FAI: 22 7= i fe g , 2091
J915.11,15.79 Fil 14.26 o/L, 3R EBE, Z 58 KRl
i, BEHAME 20 B RO AT T T B, X e PR Ry i e 1

| g/L

RIS HETF

Yield of succinoglucan |

=]

10 30 50 70 90
JFEAERJE Sucrose concentration Il g/L

T A EARNF SRR AR AL BRRITE 0. 05 /K24 57k 3
Note : Different lowercase letters indicated that there were significant
differences among treatments at 0.05 level
1 EREREXNRRARSESEHXN
Fig.1 Effect of sucrose concentration on the yield of succinoglu-

can
T Z AR Rt P, SE T R A R o DR, R

PEREFRTE 1.0% ~5.0% ,iZiR IS i S Rl 2.5%
20

15

10

PRI HE - F

Yield of succinoglucan Il g/L

A802 A902 A408 A803
BT E Yeast types

Sangon

A PR FRER AL BNIAE 0. 05 7KP-25 57 b 3
Note: Different lowercase letters indicated that there were significant
differences among treatments at 0.05 level
B2 AEFEESHIIRAGSE~SHHE
Fig.2 Effect of several different yeast types on the yield of suc-
cinoglucan

20
15

10

RIBLE AR F

Yield of succinoglucan [l g/L

1.0 2.5 5.0 7.5 10.0

##+2 Inoculum amount [/ %

AR EAR TR A BRETE 0. 05 7KV 22 5 3
Note : Different lowercase letters indicated that there were significant
differences among treatments at 0. 05 level
B3 FEEMEINIRHE S T2

Fig.3 Effect of inoculum amount on the yield of succinoglucan
2.1.4  CHUERXTBEIAME LB ™ B AR . SCHRIGE — 280
HLERARL 20T B 3B 2 4 14 i R 0 , 4 KH, PO, \NaCl |
MgS0, %M
2.1.4.1 KH,PO, X BEIABEZHE " & 19520, & 4w,
IS R B2 1 KH, PO, X B FAME 2 W ) 7™ 5 A — RE 20
W% KH,PO, ¥R EERYHIN, 8™ B Wi i, 25 KH, PO, #



45 %26

FREARE ARG ARATE A T IRIABE S MK B SR 0AEAL 17

FEHN 0.050 o/L B}, Z 0= Bk #H ok, b 17.71 g/L, 4
KH, PO, ¥R T0.050 g/L B, Fifi 5 it Wk B 1 i 7 R 14
W R DAL, BEH 0. 050 ¢/1 KH, PO, #7525

L 20r 2.0

=

= =
Q\MEISI —— — 1.5 =
W2 g P
408D - - 4
w210} —E - g10 8
£ 8 &
g2 R : o
B 5F —e— 3EIBELZAEZ & Yield of succinoglucan 40,5 R

it — = — £F Biomss +

e 0

=0 0. 025 0. 050 0.100  0.150

KH,P0, /& KILPO, concentration I g/L

T AR EANIR TR RIS AR TR B 7E 0. 05 /KF 2853 3
Note : Different lowercase letters indicated that there were significant
differences among treatments at 0. 05 level
E 4 KH,PO, kEXIRHE S HE~ 28 %M
Fig.4 Effect of KH,PO, concentration on the yield of succino-
glucan

2.1.4.2  NaCl X BEIAMZHE = A0, f P S nl A, B
& NaCl W2 RYSE N, BEIAEZHE)™ 55 JOU I NaCl 5 I8
FHECEHIR A . FERZEY AT, Na™ 5 KT — B R4t
VERL SEFAATE, e B IR R RORRE , R NaCl ] jg
SATHANEA B 1B BV, AH T BRI A5
12.0

[ )
=3
1

—_
wn
—
w

4 4% Biomass Il g/L

—

T

~

T

g
o

-

w
T
=}
w

—e— FEIBLEHEFF Vield of succinoglucan T
— = — A% Biomss

PRIBLSHE T E
Yield of succinoglucan Il g/L
=

=]

o

0.3 10 T3 7
NaCl 3&/% NaCl concentration [l g/L
A PR T REFROR A ER R AE 0.05 /K F-22 57 B3
Note : Different lowercase letters indicated that there were significant

differences among treatments at 0.05 level

B 5 NaCl iREXIRIA/ S ¥~ 2 HI 00
Fig.5 Effect of NaCl concentration on the yield of succinoglucan

2.1.4.3  MgSO, XIBRIHmE 20l ™ & A2, i 151 6 I,
WA R MgSO, ¥R i 3 I mi 2 47 56 i, MgSO,
ASIRAE 1.5 o/ L R B e RAH, 9 16. 49 o/L, Bl BE 3T
LW R MeSO, W ARSI A T, BERIF 2 HE
T QTS 9 R Je 002, T LA R D i g 8 ol o S
P, BRI 1.5 g/ L MgSO, #EAT)A Zeid40
2.2 EXHREMESRABSENRMERZE LR
I IEACET R AR, XY ACHT 3™ B AL 2 Wl 52 B
FEHY 4 A ERE R KH, PO, 1 MgSO, , 2B K
X 4 DRI TIEAS IR

HEE 2 P AR 25 (R) 75 HH 2% PR3 X SR 3 5 22 1l 7™
RN RE/ BT A € A DB, Bl KH, PO, | JiE#E MgSO, |
BERERY 255 RN ) B IF I 2208 X 1 4 D ER Y

[ )
=
—
SN

—e— FEIABLSHEFF Vield of succinoglucan
— = — A& Biomss

— —
SN oo
—
o~

RIS HE &

Yield of succinoglucan [l g/L
4 4% Biomass [l g/L

—_
1)

—_
o
(=)

0.5 L0 L3 200

MgS0, 7&K E MgS0, concentration Il g/L

TE HE EANIF] - REFRIRAL BREITE 0. 05 /KT 25 5 i 2

Note : Different lowercase letters indicated that there were significant

differences among treatments at 0.05 level
6 MgSO, KEXIIRIAR: M~ 2RI
Fig. 6 Effect of MgSO, concentration on the yield of succinoglu-
can

G A, B C, D, , RIEEHE 70 o/ L, BEREF; 6 ¢/L,KH, PO,
0.025 g/L,MgSO, 1.5 ¢/ L, MR ARAFHEAT 3 KHIEX
5, 13 BB IAME 2 B R 10 (N 18550 g/, S AR Aitli B
FrdEre (8. 010 /L) (9 2. 32 4, L 3E 4R w5 T AR ARAT i
ATOL YBRFAME 2™ o
%2 ETHBER

Table 2 The orthogonal design scheme and results analysis
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