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Enzymatic Synthesis of Polyphenol Glycosides by Amylosucrase
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The capability of synthesizing polyphenol glycosides was examined using recombinant amylosucrase
from the hyperthermophilic bacterium Deinococcus geothermalis. Based on the action mode of amylosu-
crase, sucrose and twenty-one polyphenols were used as a donor and acceptors respectively. The
transglycosylation reaction by amylosucrase produced one or two major polyphenol glycosides de-
pending on the type of polyphenols used. The synthesized polyphenol glycosides were detected by
thin-layer chromatography. The structures of the newly synthesized polyphenol glycosides were pre-
dicted based on the transglycosylation mechanism of the enzyme. According to the acceptability of
the polyphenols, the structural characteristics of polyphenol as an efficient acceptor were evaluated.
The results indicate that amylosucrase is an efficient catalyst for the enzymatic synthesis of poly-
phenol glycosides, which have high potentials in food, cosmetics, and pharmaceutical industries.
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Table 1. List of the natural polyphenols used in this study

£

S0 W& Holss FAlety] Asl, ToiA 9t FEA
H&$& 1:1 (mol/mol)& 3t T 7<ﬂi 25 mM sucrose
£ & aesculin, arbutin, Vamllm, 12]3l zingerones
25 mM 2 A7kt o] Whe-S GEHAT. WSl
0 mM Tris-HCl buffer (pH 8.0)5 /*}Q“O]'ﬁ_l_ 2E 9
mmﬂﬂmgwwa3mﬂﬁuﬂﬂ%J@ﬂ%%

&

N oo 12 rlo N o {0 BN
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< .%Zﬂoﬂ A 20 mM sucroseg]r 20 mM aescu-
TAA Y} FEAZ 7—}7} w-g ’5}»1@— 0,6 12,18 1811

T Aol AHee] gl £ TLCE o433t TLCE
Whatman K6F silica gel plates (Whatman, Maidstone, UK)
2 Algstd o, A7)-&ml & butanol/ethanol/waterE 5:3:2
(v/v/v)Z E3sted AHE-s Tk TLC plated] o] W3- 1
ne A Fol A2A)71, AAEA o &8 Azt e
AN 5, F7] FolA oAl 1E AT A" plates
254 nms} 366 nm A E2|FEo] Zhe ring 79| @
#E Fol Aol S FASAT £F AZH plateT 03%
(w/v) N(1-naphthyl)-ethylenediamine®} 5% (v/v) H;SOs&
3ot methanol &0 w2 A g & s Az o

110TAA 1027 79 do] w5 £438kh

1:1[0 H’.l

No. Scientific name Source

1 Aesculetin (6,7-dihydroxy-2-chromenone) horse chestnut

2 Aesculin (esculetin 6-3-D-glucoside) horse chestnut

3 Aloin aloe

4 Arbutin (arbutoside hydroquinone {-D-glucopyranoside) bearberry

5 Baicalein (5,6,7-trihydroxy-2-phenyl-chromen-4-one) Scutellaria baicalensis
6 Baicalin (baicalein 7-O-glucuronide) Scutellaria baicalensis
7 Cinnamic acid ((E)-3-phenylprop-2-enoic acid) shea butter

8 Coumalic acid (4-hydroxycinnamic acid) peanuts

9 Caffeic acid (3-(3,4-dihydroxyphenyl)-2-propenoic acid) cinnamon

10 Ferulic acid (3-methoxy-4-hydroxycinnamic acid) rice, coffee

11 Hesperidin citrus fruits

12 Linalool (3,7-dimethylocta-1,6-dien-3-ol) lime

13 Morin (2-(2,4-dihydroxyphenyl)-3,5,7-trihydroxy-4H-1-benzopyran-4-one) grape

14 Rutin (rutoside) buckwheat

15 Resveratrol (trans-3,5,4 -trihydroxystilbene) grape

16 Piceid (3,4'-5-trihydroxystilbene-3-f-D-glucopyranoside) Polygonum cuspidatum
17 Salicin (2-(hydroxymethyl)phenyl-B-D-glucopyranoside) willow bark

18 Silymarin thistle

19 Theophylline(1,3-dimethyl-7H-purine-2,6-dione) cocoa beans

20 Vanillin (4-hydroxy-3-methoxybenzaldehyde) vanilla bean

21 Zingerone (4-(4-hydroxy-3-methoxyphenyl)-2-butanone) ginger
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Fig. 1. TLC analysis of aesculin transglycosylation products as
a function of time. (A) The spots were visualized by rap-
idly soaking in 0.3% Af(1-naphtyl)-ethylenediamine and
5% (v/v) HxSOs in methanol. (B) The spots were vi-
sualized by UV detector at 366 nm. The molar ratio of
sucrose (donor) and aesculin (acceptor) in the reaction
was 1 : 1. The enzyme reaction was performed in 50 mM
Tris-HCl buffer (pH 8) at 30°C. The transfer products
were labeled by P1 and P2, respectively.
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Fig. 2. TLC analysis of the transglycosylation products of vari-
ous polyphenol compounds synthesized by recombinant
amylosucrase. The reaction was carried out at 30°C for
6 hrs.
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Fig. 3. The chemical structures of polyphenols used for trans-
glycosylation reaction by amylosucrase. Group of poly-
phenolic compounds which are not working on accept-
ors (A) and the group of polyphenolic compounds work-
ing on acceptors (B).
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