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Fig. 1 Enzymatic glycosylation for synthesis of salidroside
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Fig. 2 Effect of ionic liquids on glycosylation
Note: 1- C,MIm - BF,; 2- C,MIm - BF,; 3- C,MIm
- PF,; 4- C,MIm - PF,
Reaction conditions: Buffer 50 pL, glucose 40 mg/
mL, tyrosol 60 mg/mL, B-Glucosidase 12 U/mL,
50 °C,pH 6.0, 200 rpm, 48 h
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Increasing kosmotropicity
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kosmotropes

Anions: PO (0.495) > CO,>(0.294) > SO,>7(0.206) > CH,COO- (0.246) > F~(0.107)
> CI-(-0.005) > N,"(-0.018), > CN*-(=0.024), > SCN-(=0.027) > OCN-(=0.032), > Br-(-0.033)
> NO,"(=0.043)> 1,-(-0.073)> BF -(~0.093)> PF,(-0.21)

Cations: (C,H,),N*(1.275) > (C,H,),N*(0.916) > (C,H,),N*(0.385), Mg2*(0.385) >
> Ca?*(0.284) > Ba?*(0.216)> Li*(0.146)> (CH,),N* (0.123) > Na*(0.085) > NH,*
(=0.008), K*(=0.009) > Rb*(-0.033), TI*(=0.036)> Cs*(-0.047)

chaotropes ————

¥ 3 F&TF kosmotropic/ chaotropic 4 Jii 1 BH 5 7 Fll PH 25 742

ssification of cations and anions in ionic liquids based on the characteristics of kosmotropic/chaotropic
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Fig. 4 Effect of organic solvents on glycosylation
Note: 1-TBA (log P=0.37, =3.316 mPa.s, 30 C) ; 2-
DMSO (log P=-1.3, =2.20 mPa. s, 20 C) ; 3-dioxane
(logP=-1.1, q=1.3 mPa. s, 20 °C) ; 4-DMF (log P =-
1.0, n=0.8 mPa.s, 25 °C); 5-THF (log P=0.49, m =
0.55 mPa.s, 20 C)

Reaction conditions; C,MIm - PF, 400 L, organic solvent
100 wL, buffer 50 pL, Glucose 40 mg/mL, tyrosol 60 mg/

mL, B-Glucosidase 12 U/mL, 50 °C, pH 6.0, 200 rpm,
48 h
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Fig. 5 Effect of 1,4-dioxane content on glycosylation
Reaction conditions; C, MIm - PF; 0 ~ 500 pL, or-
ganic solvent 0 ~500 pL, buffer 50 pL, Glucose 40
mg/mL, tyrosol 60 mg/mL, B-Glucosidase 12 U/
mL, 50 C, pH 6.0, 200 rpm, 48 h
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Fig. 6 Effect of buffer content on glycosylation

Reaction conditions; C,MIm « PF; 77 ~110 pL, 1,4-

dioxane 308 ~ 440 pL, buffer 0 ~ 165 pL, Glucose

100 mg/mL, tyrosol 220 mg/mL, B-Glucosidase 12
U/mL, 50 °C, pH 6.0, 200 rpm, 48 h
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Fig. 7 Effect of temperature on glycosylation
Reaction conditions; C,;MIm - PF; 93.5 pL, 1,4-di-
oxane 374 wL, buffer 82. 5 pL, Glucose 100 mg/

mL, tyrosol 220 mg/mL, B-Glucosidase 12 U/mlL,
pH 6.0, 200 rpm, 48 h
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Fig. 8 Effect of substrate concentration on glycosylation
Reaction condition: C,MIm - PF;93.5 pL, 1,4-di-
oxane 374 pL, buffer 82.5 pL, B-Glucosidase 12
U/mL, 50 C, pH 6.0, 200 rpm, 48 h. A: Glu-
cose 40 mg/mL; B: tyrosol 220 mg/mL
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Fig. 9 Effect of metallic ions on glycosylation
Reaction condition; C,MIm - PF; 93.5 L, 1,4-diox-
ane 374 pL, buffer 82.5 pL, Glucose 100 mg/mL,
tyrosol 220 mg/mL, metallic ions 5 mmol/L , B-Glu-
cosidase 12 U/mL, 50 °C, pH 6.0, 200 rpm, 48 h
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Fig. 10 Effect of rotation speed on glycosylation
Reaction condition; C,MIm - PF; 93.5 pL, 1,4-di-
oxane 374 pL, buffer 82.5 pL, Glucose 100 mg/mL,

tyrosol 220 mg/mL, Mg>* 5 mmol/L, B-Glucosidase
12 U/mL, 50 °C, pH 6.0, 48 h

M 10 7T LLE B, 78R % 3R A E] 275 1pm
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274 7 A (1

25 %

HAG 275 rpm B 14 97 % F1 85% , 3% ] B 55Kk BE 3k
B BTD) ) mT Rl S SO A 43O T A G
2.8 B EREU RS AFESHINE

H R LA B~ 20 8 1T B Ak & O FE 62K 2 K-
B-D- A WE I 1 R NI E A ML R ik AT, it —
T B TR I AR S AL R I s2 I, 4 )
XPE 15% s 1,4-— N EiR S E F
VAR S AY I3 T i SN 8l ) 2 S8 T T e, 45
RULE 11

2.8

O Kinetic parameters in 1,4—dioxane/buffer
O kinetic parameters in C; MImPF;/1,4-dioxane/buffer

21 | 1=0.2068x+0.6684
R*=0.9987

1/[v]

y=0.221x+0.4917

14 ¢ R?-0.9982

0‘7 1 1 1 1
2.0 4.0 6.0 8.0 10.0

1/[s]

K11 AR RO A b 8l 22 24
Fig. 11 Kinetic parameters in different reaction mediums
Reaction condition; Buffer 82.5 pL, Glucose 20-120
mg/mL, tyrosol 220 mg/mL, Mg’* 5 mmol/L, B-
Glucosidase 12 U/mL, 50 C, pH 6.0, 275 rpm, 16
h, A: 1,4-dioxane 467.5 ul; B: C,MIm - PF; 93.5
L, 1,4-dioxane 374 pL
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Fig. 12 Time course of glycosylation
Reaction condition; C,MIm - PF; 93.5 pL, 1,4-di-
oxane 374 pL, buffer 82.5 pL, Glucose 100 mg/mL,
tyrosol 220 mg/mL, Mg’* 5 mmol/L, B-Glucosidase
12 U/mL, 50 C, pH 6.0, 275 rpm
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Enzymatic Glycosylation for Synthesis of 4-Hydroxyl Phenylethyl

B-D-Glucoside in Medium Containing Ionic Liquids

YUE Lei', LIN Qiong-Mei', XU Ge', LIN Lei', SHI Xian-Ai'?*"
(1. College of Biological Science and Engineering, Fuzhou University, Fuzhou 350108, China;

2. Fujian Key Laboratory of Medical Instrument and Pharmaceutical Technology, Fuzhou 350002, China)

Abstract: The glycosylation catalyzed by B-glucosidase for synthesis of 4-hydroxyl phenylethyl B-D-glucoside (sali-

droside ) in mixed medium of ionic liquids/organic solvent/buffer solution was studied. The effects of some impor-

tant factors on the glycosylation such as the constitution of the medium, and the reaction conditions were investiga-

ted. The results showed that 1-butyl-3-methylimidazolium hexafluorophosphate ( C,MIm - PF,) /1,4-dioxane/citric

acid-phosphate buffer was the proper mixed medium for biosynthesis of salidroside. When the volume proportions of

these components were 17% , 68% and 15% respectively, the product concentration would reach 18.9 mg/mlL un-

der these conditions: D-( + ) -glucose 100 mg/mL, 4-hydroxyphenethyl alcohol (tyrosol) 220 mg/mL, B-glucosi-

dase 12 U/mL, pH 6.0, 50 °C and 275 rpm for 120 h.

Key words: B-Glucosidase; salidroside; ionic liquid; glycosylation



