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Optimization of polysaccharide extraction
from Lethariella Cladonioides by compound enzymes method

YANG Rong-sheng, CHEN Lian-hong* ,TANG Jun-ni, CHEN Juan, TANG Yan-qiong

(College of Life Science & Technology , Southwest University for Nationalities , Chengdu 610041, China)

Abstract: To obtain the optimized process parameter of extracting the polysaccharide from Lethariella
Cladonioides,single factor experiment and orthogonal test were adopted.The effect of different solid-liquid ratio,
pH,temperature of enzymatic hydrolysi ( cellulase, Pectinase, papain) , extracting time and compound enzymes
mixture ratio on the extraction rate of polysaccharide from Lethariella Cladonioides were studied. The results
showed that compound enzyme best ratio was 2.0% cellulase,2.0% pectinase,0.5% papain.The impact factors
were as following: solid-liquid ratio > temperature > pH > time. The optimized process parameter was solid- liquid
ratio 1:40,pH4.5 ,temperature 40°C, time 80min.Under this condition the extraction rate of polysaccharide reached
to 8.91%.This method was suitable for polysaccharide extraction from Lethariella Cladonioides.
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Table 1  Factors and ratio levels of the complex enzyme
SES
KV A R B R KTl C AR H il
(%) (%) (%)
1 1.0 1.0 0.5
2 1.5 1.5 1.0
3 2.0 2.0 1.5
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Table 2 Factors and levels of the extraction condition
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Fig.1 The standard curve of Glucose
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Fig.2 Influence of the solid-liquid ratio

on the yield rate of crude polysaccharide
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Fig.3 Influence of the pH value
on the yield rate of crude polysaccharide

2.2.3 Pl ad )X LL S 2 2 MR BOR Y SE . W
BEl 4 ml g, 2SR 18] S 60min H, 224 14 32 B3R b
Ko EEfEAS ]2 60min B, Bl B (5] (4 385 0, 32 B3R
P I, T (A 3 60min J5 , Bl 35 B [A] iy SE 4,
PRIPCRPE I, I 5 TF22. itk Ut B, 2442
A 1E] Sy 60min 5, Al & 45 T S R IAVEFT . Ik, 24 i
fi Iy Ta] g 60min B, 2195 258 HHokH 2208 ) S O B R

351
<
S 55l
= 2
bicd r
= 1.5
w» o Lr
= 05
40 60 80 100 120

B 18] (min)
B4 i st )6 22 R B B 1) R i)

Fig4 Influence of enzymatic hydrolysis time

on the yield rate of crude polysaccharide
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K2, R, < Re,Re < Ry, Ui IA SR i A0 A TN ZE (1§ 76
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M A/ N R IE B2 S B 45 R, 25 A A M i R 2 A T B A
fighc btk i A B,C,, RN £F 4k Z g Sy 2.0% , 2B T Ry
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PR KA S 5 LR R A —3,
PEATIUE T8, FE IR AR B AC b S5 T aEAT, EE 3
WK, ZHEHEER S350 8.67% 8.91% .8.70% , W)F-15)
PHUCR K 8.76% .,
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Table 3 Results of orthogonal test on the complex enzyme

LS A B C D(=51) IR (%)
1 1 1 1 1 6.63
2 1 2 2 2 6.10
3 1 3 3 3 5.14
4 2 1 2 3 292
5 2 2 3 1 3.85
6 2 3 1 2 5.84
7 3 1 3 2 8.89
8 3 2 1 3 8.92
9 3 3 2 1 9.02
K, 17.87 18.44 21.39 19.5
K, 12.61 18.87 18.04 20.83
K, 26.83 20 17.88 16.98
k, 5.96 6.15 7.13 6.5
k, 42 6.29 6.01 6.94
ky 8.94 6.67 5.96 5.66
R 4.74 0.52 1.17 1.28
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2 ALB,C,D,, BV AR L g 1:40, pH 2y 4.5 1L &
Sk 40°C, WS B [A] > 80min
TEfRAE T A PF T BEAT $2 U2 Bl A9 56 30E 52 56
A3 U PRBCR ST N 8.86% 8.93% 8.95% , Y-
PR N 8.91%
4 RPURMFIIESC SIS

Table 4 Results of orthogonal test on the extraction condition

TS A B C D PR (%)
1 1 1 1 1 5.01
2 1 2 2 2 575
3 1 3 3 3 4.89
4 2 1 2 3 8.89
5 2 2 3 1 73
6 2 3 1 2 547
7 3 1 3 2 8.24
8 3 2 1 3 8.56
9 3 3 2 1 8.83
K, 1565 2214 1904 2114
K, 2166 2161 2347 1946
Ky, 2563 19.19 2043 2234
k, 522 738 6.35 7.04
k, 722 720 782 649
k, 854 639 68l 7.45
R 332 098 147 096
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