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Effect of surfactants on g-arbutin production
by Xanthomonas BT-112

WEI Yi, ZHANG Shurong, LIU Chunqiao, ZHANG Peng
(School of Life Science and Technology, Beijing University of Chemical
Technology » Beijing 100029 , China)

Abstract: The effect of different surfactants on o-arbutin bio-catalytic synthesis by Xanthomonas
maltophilia BT-112 was investigated. Tween80 was the best when compared with different kinds of
surfactants at different concentrations and times of surfactant addition. Experimental results showed that
the suitable conditions were as follows: adding 3 g + L™' Tween80 during the 12 hours from the start of
fermentation, fed-batch in three times, 1 g « ™! every time. Under the conditions mentioned above, the
product yield reached 96.2% against hydroquinone and increased by 3.53% and hydroquinone
concentration reached 60 mmol « L™ and increased by 25.0% as compared with the case without adding

surfactant. The fermentation period was 36 h, 25% less than the case without adding surfactant.
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L1 EEMBRNE

1.1.1 ®EH RBEFEHHAW ( Xanthomonas
maltophilia ) BT-112, HASSZE % 5k &t
L12 MHAME o BREIRMERR R B-AERA
PRUERL S Sigma 2y w] $2 4 At S 23 4l il )
HZQ-F 4tk B F 4, M/RIE T ZREK A FHR
TR A RS w8 A @, HARHE LG
10ATVP,

L13 &k REEHFRE BERS0g- L'
EHEM 10 g« L', JG/k MgSO, 0.5 g« L1,
K,HPO, « 3H,0 2 g+ L', CaCl, » 2H,0 0. 05
g+ L', ZnCl, 0.01 g+ L', FeCl, « 4H,0 0.1
g+ L', Na,MoO, « 2H,0 0.05 g » L7', 44 &
B0.02geL "', ERDB, 0.05¢g L', MK
0.001 g« L', Xf&FEKHFERM 0.002 g« L',
pH 7.0 RIMIIEFRE: KBEREFREM 156 g« L

BE .
1.1. 4 % @ & M A Tween20 . TweendO.
Tween60, Tween80 Tween85, Span20

Span40 , Span60, CTAB . Brij58 ., Dimethyl si-

loxane . Sophorose lipid . Polyester 330 . Triton
X-100. SDS #7 lecithin,

1.2 7%

1.2.1 R pE&#4 76100 ml P MA 15 ml

WlkE SR, T 0.1 MPa, 121 CKE 20 min, &
TR AR IR A P 7K T 8 T R VR 4 A T A T R
7E30C, 130 r» min "PERH 32 48 h, SRIGTER
PR A X R U A EE R, F 35CL 180 r -
min " REIR RN . FE & T I R U A () Rk
AN TR) e S5 1 2 T PR R0, DAAS U8 3 T i e 79 1) 4
SRR

Ve W

CsHs O, + C, Hy, Oy —> C, H i O; 4+ C Hy, O

PO L R )

M, — M,
X ==

A M AR A B 2K B i & . mmol -
Loty M, S SN & e W 0 4 60 R B 1 A
mmol « L™,

L2.2 @Rz FERATE 660 nm P K T4
6 BE TSI Y W O BE ODiggo 32718 o

X 100%

1.2.3 4o B 1 ml ABEW, 4200 r
min~ ' &0 20 min, EIFRALE 0. 22 pm B RLIE
RG-S S A= O E N AR L N R DRGNS 3 &
YWG2C18 A (416 mm X 25 em) , F:J& 25 C;
SANAK - B R 95 £ 5) , Ji# 1 ml -
min~ ' EAMGIEE . KD 280 nm,

2 HREAN

2.1 AN[E)ERTE i M 0K B X R B 2

FME PR B2 B AR . EAT—
77 T A A 0 S J G A . DD SR SR
AL Ty, IRy L iz i me s 5
— 7 WX A SRR AR . L, — R
K BEROH AR G A AE 0.1 ~10 g - LT Z
()10 o AR SR e 0 S ) e A A0S T vk B Y
RGP . 45K 1,

1 FTEHAEFNNEERE « ERERULENE N
Table 1 Effect of surfactant on a-arbutin conversion

efficiency by Xanthomonas BT-112/ %

Surfactant concentration/g « L~!

Surfactant
0.1 0.5 1 5 10
Tween20 82.3 89. 6 92.2 75.7 70.7
Tweend0 81.5 88. 6 89. 4 78.1 72.6
Tween60 80. 2 88.1 89. 6 74.3 70.9
Tween80 80. 5 90. 7 94.1 88.5 75.7
Tween85 88.1 91 92.3 80.9 74.6
Span20 86. 1 87.5 88. 2 78.3 71.7
Span40 81.5 88. 2 89. 3 79.4 71. 6
Span60 88. 4 89.9 93.1 82.6 78. 7
CTAB 76. 2 77.4 79.3 74.8 71
Brij58 82.5 87.2 89. 3 84. 2 80. 7
dimethyl siloxane  81.9 84. 6 85.8 83.4 79.6
sophorose lipid 82 83.8 85.9 82.8 80. 6
polyester 330 80.8 81.7 85. 4 83.4 80. 8
Triton X-100 78.9 81. 6 84. 4 77.6 75.1
SDS 71. 4 73.5 75.7 76.1 72.3
lecithin 87. 4 89. 3 90. 3 86.5 84.1
blank 92.8
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Fig. 1 Effect of different concentration of

Tween80 on fermentation

HE LA, X Tween80 IRMWKE R 3 g -
LB, MR @i, k8] 94.9% . GRS
MRkt JE, B3 g« L' Tween80 A7
MR R . WK1 kel LI R E S, Yk
KF5ge L "0, Tween80 X4 KAH —ER
MRIVE R, Ve BB R I A RO, IR R 1R
WHEZ TR, B, A EE 1 Tween80 X B 4
AR TP AR R A AR R R R . F KR )
HiF0.5g L1 g« L' Tween80 X} H 248
R AR M A R m AR, AREEEuE T
XL .

2.2 AREBEN Tween80 Xt 2 57 % ¢ 2 i1 &2 M

PRI Ay 2 T 37 P R0 EL A S 4 i 3 7 1 R AR TR
P AEHT s A [ B o A B ) B 2 52 el 7 4 1) A AR
o PRt e AN [ A S TV R 7R ) s ) A T
AR A L, R E 2 R,

MNEL 2 hoal DUE 2, 23R B B 6 b,
PRV B LU ARSI, S In Tween80 5% Wi 21 it 5 1)
IR S S R A5 G A I - DR
£ FERMIFMER 12 h LN Tween80 X 4% b %
AT —E AR AR T . e Ak 8 de i 10 S e R B 12
h it A Tween80, 5% 95.6% ., Hitk., HA Y44

2 AFEEE A Tween80 X % [ i 5%
Fig. 2 Effect of different time to add

Tween80 on fermentation
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VKW 3 WA, U Tween80 R 1 g+ L0
2.4 fn\ Tween80 X B A it 52 XF 2 — B B9 52 1

TR R Tl B R AR, B LY R B
X R T R — A, SRR SE . REL
AL RREL, B R B P U Tween80 175 [
I P4 Z A S i S R R T 2R 4
K 4,

I~
S

4 blank
B Tween80
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(=]

conversion efficiency/%
D
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0
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Fig. 4 Effect of Tween80 on hydroquinone concentration

Biky KB, fEA AR, YRR R IR
M ¥ i 8 5 48 mmol « L' i, 7820 W B AR SE T,
057 R A e A0 R T BRAEG . T DA BT AR X6 4 — 1 1 B KT
%A 48 mmol « L', MiAES LA Tween80 [y
TEOLT o B R 2R ) 19 d5 KT 52 224 60 mmol »
L', Jemt ek 96. 2%,

2.5 I\ Tween80 it & B fi (8] 49 8 1

JMA Tween80 fifi T {4 41 ffd 5 A 38 3 4 38 K,
H M BRI, KA T B o Rk, (15
JEPAT DA L KA AR N, I T i
6. 4% 1 O B[]

ME S mTH, A Tween80 J5 ik 3 &% & # 1k
FWIEFE] R & W 36 h, b EHRY 48 h /b 1 12 h,
PRI 4 B 7 R B . B R R RE RV AE, 1524
AR
100
95

90
85

80
75

4 blank

conversion efficiency/%

70 m Tween80
65
60 .
24 36 48 60 72

reaction time/h

K5 fmA Tween80 X 5z i b} [&] i) 52

Fig. 5 Effect of Tween80 on reaction time

I X TE B ML BT-112 L5 R o AE ST
SN RS N T E VE R OB ST . B T R AR ROV 5%
. IMA Tween80 X} o BESRAF AW & Wit A Fl
H GGG N 3 g« L1, dcidi U i 1a] oy & 1
WA, B Y T iR =k B 12 h Aedy, et
3, BRI 1 g o Lot BN XK
(4 8 KME 2 BE 29 60 mmol « L™, SR E] 36 h,
FERL AT s 96. 200 X 2R W Akl o RER AT,
PRI R S A ) 27.6% . H AR R4 E T
12 h,
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