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Enzymatic Synthesis of Myristoyl Cyanidin-3-O-Glucoside in a Mixed

Solvent System

ZHANG Ping-ling, ZHAO Zhen-gang
(School of Food Science and Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: In order to improve the stability and lipophilicity of cyanidin-3-O-glucoside (C3G), immobilized lipase Lipozyme 435 was used
in this study to catalyze the acylation of C3G by methyl myristate. The acylation in a single organic solvent and a mixed organic solvent was
investigated. Then, the acylated derivative of C3G was separated and purified by semi-preparative liquid chromatography, and its structure was
characterized by HPLC-MS/MS and NMR techniques. The optimal synthesis conditions of myristoyl C3G were obtained in 20%
pyridine-tert-amyl alcohol by single factor experiments and orthogonal experiments. The results showed that the conversion rate in a mixed
solvent system (tert-amyl alcohol plus 20% V/V of pyridine petroleum ether, n-hexane or isooctane) was significantly improved (p<0.05)
compared to that in a single organic solvent. The 20% pyridine-tert-amyl alcohol combination was the best reaction medium and allowed the
increase of the conversion rate from 10.13% to 15.62%. The acylation most likely occurred on the 6”-OH of the glucose residue of C3G to yield
cyanidin-3-(6"-myristoyl)-glucoside. The highest conversion rate for myristoyl C3G was achieved (33.25%) under the optimal synthesis
conditions: 60 “C; reaction time, 22 h; molar ratio of C3G to methyl myristate, 1:250; enzyme concentration 20 mg/mL. This study provides a
useful reference for further research on the stability and biological activity of anthocyanins, and to expands the application of anthocyanins in
lipophilic matrices.
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Fig.9 Effect of reaction time on acylation efficiency
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33.25%, LGHRRZ SIS H I s L A 2 45 s
10.63%.

2 EXROFERKFERER
Table 2 Orthogonal experimental design and results

A5 ARE/C B E/h  CRERWERK/(mol/mol) D &7 EEAE /%,
1 50 14 1:150 1 12.58
2 50 18 1:200 2 15.09
3 50 22 1:250 3 22.49
4 55 14 1:200 3 19.27
5 55 18 1:250 1 20.41
6 55 22 1:150 2 14.32
7 60 14 1:250 2 22.62
8 60 18 1:150 3 14.84
9 60 22 1:200 1 18.62
K, 50.16 54.47 41.74 51.61

K, 54.00 50.34 52.98 52.03

Ks 56.08 55.43 65.52 56.60

ki 16.72 18.16 13.91 17.20

k, 18.00 16.78 17.66 17.34

ks 18.69 18.48 21.84 18.87

R 1.97 1.70 793 1.66

F R C>A>B

AL A;3B3Gy
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BEAE s R S A A RS AL A8 - 10.13% 32 15
F 15.62% . XBEHEAL =N SE A TRAE, KIS
b MARE AT E R AT C3G 1 6"-OH L. )5 LA 20%
MHEE -SSR ST o, 33t B R 2SI Al TR AS S0
AL sk, RIS RERE C3G MR & ok i
TR 60 ‘C. JMNIE 22 hy C3G/IA 2 ERR HFig EE /R
Et 1:250. BEMIZIIIREE 20 mg/mL, fEi%41F T LA
GER A OB AL AT C3G BHTERRL B RS
T 33.25%MERk AR . Jagkn] LLEiE HMBC S8R
—BHAIE NG RERE C3G 458, JFER7E B A+
BT C3G MITREALAE, (A3 EE 0 R S AR
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