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Fig. 1 Synthesis of salidroside from D-glucose and tyrosol
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Table 1 Classification of surfactants
Name Chemical structure lonic nature HLB
Cetyl trimethyl ammonium i
C,H; 7~ N —CH; Br C 15.8

bromide (CTAB)

Sodium dodecyl benzene

Caty = )—soT ni A 12.3
sulfonate (SDBS) 12 Sl

Sodium dodecyl sulfate

C,H,,~—0S0, Na A 40.0
(SDS) 12 25 3
HO,(C,H,0)  (OC,H,),0H
Polyoxyethy—Ilene (20)
Sorbaitan Monolaurate o) CH(OC,H,),0H N 16.7
I

(Tween20)

(x+y+z+w=20)

CH2(0C2H4)x0ﬁ(CH2),‘,CH3

(o]

N, nonionic; C, positively charged; A, negatively charged; HLB, hydrophilic-lipophilic balance.
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Fig. 2 Effect of surfactant on enzyme stability in the aqueous-organic biphasic system.

The enzyme activity of the group which without surfactant adding was taken as the standard.

B-Glycosidase was incubated in the mixture that contained 50 mmol/L phosphate buffer (pH 6.0) and n-hexane (1/1, V/V)
at 50 °C, 180 r/min. Each surfactant was added at 1 g/L. Tyrosol was added at 30 g/L(b).
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Table 2 Effect of HLB on enzyme activity

Surfactant/ Enzyme activity difference
HLB value value at 72 h/U
SDBS/12.3 -17.62
CTAB/15.8 -13.62
Tween 20/16.7 0.64
SDS/40 1.17
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Fig. 3 Effect of surfactant on the conversion of glucose
Conditions: 0.1 mmol glucose, 0.5 mmol tyrosol, 2.5
U almond seed meal, 1 mL n-hexane, 1 mL phosphate
buffer (pH 6. 0, 50 mmol/L), total volume 2 mlL,
50 °C, 180 r/min, reaction time 24 h. 0 mg, 1.5 mg,
2.5 mg, 3.5 mg and 5 mg of various surfactants were

added into the reaction system as shown above.
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Fig. 4 Effect of surfactant on the initial reaction rate
Conditions: b, 3.5 mg Tween 20, ¢, 1.5 mg SDS, d,
2.5 mg CTAB. 0.1 mmol glucose, 0.5 mmol tyrosol, 2.5
U almond seed meal, 1 mL n-hexane , 1 mL phosphate buff-
er (pH 6.0, 50 mmol/L) , total volume 2 mL, 50 °C,

180 r/min.
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Fig. 5 Effect of water content on the conversion of glucose
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Effect of Surfactants on the 8-Glycosidase Enzymatic Synthesis of

Salidroside in Aqueous-organic Biphasic Systems

WANG Meng-liang* , JIANG Biao-lin, CUI Jin-long, JIAO Hong-wei
(Institute of Applied Chemistry, Shanxi University, Taiyuan 030006, China)

Abstract ; B-Glycosidase form almond seed was used as catalyst for the synthesis of salidroside. Enzyme activity in

the presence of surfactants ( CTAB, SDS, SDBS and Tween 20) was studied by assaying for enzyme activity in

aqueous-organic biphase. SDS was found to be the most effective at maintaining enzyme activity in the aqueous-or-

ganic biphasic systems. The effect of surfactant on the substrate conversion in the aqueous-n-hexane biphasic sys-

tem was investigated, too. The conversion of glucose was enhanced to 11.6% by adding 0. 75 g/L SDS in the reac-
tion system. Glucose conversion of 11% was achieved by adding CTAB of 1.25 g/L and Tween 20 of 1.75 g/L,

respectively. For the SDS treatment, a substrate conversion rate of 22.3% was obtained under the condition of wa-

ter content of 10% in the biphasic systems.

Key words: bio-catalysis; B-glycosidase; reverse hydrolysis; surfactant



