FIRF=YINFSE 5TF & Nat Prod Res Dev 2015 ,27 :1280-1286

X E4RS :1001-6880(2015)7-1280-07

MK PO LIRS ETL

N

2R

HEAE",T M, AN
7R T TR T 56 IR 427000

B NS EHE R A R T AT, O PR B TS AR 3 B A R AT 2 R S R
M (4 7K B TR BRI SR Lo (3%) IESC IR 5 5% 1T AR pHL LI A Sk o it P ) G i 0L B S50 A TR 2K L
AVFRIRAT FON AR AR SR T 200 DRHACLE 1210, pH 4.5 BRI 4% , BRI 50 °C - HUN (] 2.0 h, f7

AR 0. 1750% o D001 BEfRAifL 262 - EREWE pH 2 2, LA 3 BV/h it B, L

1.5 mol/L &K1

T0% LBEBENL, Wi A 3 BV/h, W10 B e A m s i 15, 28% o WFSEAS R A Assi ol A A= = St 2%

KRR Z S A R0 BRI B F 3 3 B 5 7 i
MHERARINED : A

HE %S R284.2

DOI:10. 16333/j. 1001-6880. 2015. 07. 029

Study on Enzyme-assisted Extraction and Separation

of Lycorine from Lycoris aurea

TIAN Chun-lian*

, WANG Peng, LIU Xiao-pan

Key Laboratory of Forest Products and Chemical Industry Engineering , Jishou University , Zhangjiajie 427000 , China

Abstract: The conditions for complex enzymatic extraction of lycorine from Lycoris aurea were optimized by Ly (3*) or-

thogonal array design. Lycorine was further separated using cation exchange resin. Celluase and pectinase solution was

used as the extraction solvent. The effects of pH value of enzyme, amount of complex enzyme, dissociation time and enzy-

matic hydrolysis temperature on the extraction results were investigated. The optimal conditions were obtained as follows :

ratio of solid to liquid was 1: 10, pH value was 4.5 ,amount of complex enzymes was 4% , enzymatic hydrolysis tempera-

ture was 50 °C and reaction time was 2.0 h. Under these conditions, the extraction yield of lycorine was 0. 1750% . In

addition ,D-001 cation exchange resin was selected for the separation of lycorine. The separation conditions were obtained

as follows : adsorption flow rate was 3 BV/h with reagent of pH 2 and the desorption flow rate was 3 BV/h with 70% eth-

anol solution containing 1.5 mol/L ammonia. After separation, the content of lycorine was increased to 15.28% . The re-

sults can provide a reference for industrial production of lycorine.
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Table 1  Extraction results of lycorine with different enzymes
Enzyme Yield of lycorine( % )
LU R T
Cellulase 0. 1474
LT YL
Hemicellulase 0. 1447
%HQ% 0. 1480
Pectinase
L YER B P AE R B S 0.1530
Mixed cellulose and hemicellulase ’
SR R o 1575
Mixed cellulose and pectinase ’
LT Rl R
. . . 0. 1500
Mixed hemicellulase and pectinase
SRR M 5 AR BTN 4 .
Mixed cellulose , hemicellulose and pectinase ’
e 0 0902

No enzyme added
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Fig. 1

traction yield of lycorine
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Effects of pH (a) ,cellulose amount (b) ,enzymolysis time (c¢) ,enzymolysis temperature (d) ,liquid-solid ratio (e) on ex-
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Table 2 Orthogonal test design and corresponding range analysis results

e 1; W@ﬁ??‘?‘l:&f B i 1] C BEIA D ifi pH {a Ef?ﬁ)ﬁﬂ%i
No. ‘nzymolysis Enzymolysis Amount of Enzymolysis Yield of lycorine

temperature ( °C) time (h) cellulose (% ) pH value (x107%%)
1 35 1.0 2 4.0 136.7
2 35 1.5 3 4.5 144.1
3 35 2.0 4 5.0 148.6
4 50 1.0 3 5.0 156.0
5 50 1.5 4 4.0 154.8
6 50 2.0 2 4.5 151.8
7 65 1.0 4 4.5 131.2
8 65 1.5 2 5.0 110.1
9 65 2.0 3 4.0 123.7
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k, 143.133 141.300 132.867 138. 400
k, 154.200 136.333 141.267 142.367
ks 121. 667 141.367 144. 867 138.233
R 32.533 5.034 12.000 4.134
®3 BERBAFHAZESN
Table 3 Results of variance analysis
Ti 24 [E-S i I %75 FH PE
Source of variation Deviation square Degree of freedom Mean square F value P value
A 1641.707 2 820.8535 49.980 <0.05
B 50.007 2 25.0035 1.522 >0.1
C 227.520 2 113.76 6.927 >0.1
%32 (D) Error 32.847 2 16.4235 1.000
VAT Sum 1952. 081

H:Fy10(2,2) =9.005F; 5 (2,2) =19.00;F, o, (2,2) =99.00
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Table 4  Static adsorption-desorption properties of 6 cation exchange resin

IEEAES;
WELU_F 732(001 x7) HD-8 HZ-008 D155 D001 D152
Resin model
% [t % Adsorption rate (% ) 92.78 77.84 23.93 47.55 86.18 23.74
fi#1z 3% Desorption rate (% ) 91.26 92.42 66.67 33.09 98.26 74.84
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Fig. 2 Effect of pH value of loading solutions on adsorption

rate of lycorine
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Fig. 3  Effect of sample loading rate on adsorption rate of ly-
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