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Optimization of Multi-Enzymatic Extraction Process of
Polysaccharide from Ploygonatum sibiricum
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Abstract: Method of multi-enzyme was used to optimize the extraction process of polysaccharide
from Ploygonatum sibiricum ,phenol-sulfuric acid colorimetric method was applied to determine the
content of polysaccharide, defined the polysaccharide extraction rate as the index to choice the kind
and ratio of enzymes, the experimental factors were selected by single factor trials such as enzymatic
hydrolysis temperature,, pH, the rate of material to solvent,the amount of enzyme concentration, the
important ones of which would be chosen to optimize by orthogonal test. Results showed that
multi-enzyme extraction was better than extraction by single-enzyme or water. The rate of cellulose
to papain was 3 to 7. The optimum enzymolysis conditions were as following:pH value of 5.0,
temperature of 50 ‘C ,the rate of material to solvent was 1 to 20, the amount of enzyme concentration
was 1.5% ,which was 0.45% of cellulose and 1.05% of papain,2 hour-hot water extraction after 2
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hour-enzymatic hydrolysis. In this condition,the maximum polysaccharide rate was 21.55% , which

was 2.75 times as high as water, and had 12.6% higher than that of single factor trials.

Keywords: Ploygonatum sibiricum Red , polysaccharide , multi-enzymatic extraction, orthogonal test
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Table 1 Factors and levels of orthogonal test for

composite enzyme extraction process
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Fig. 2 Effects of the ratio on the compound enzyme

23 ECEBBRARRRABER

231 edge B3 AT, FEMBEEH 0.5 g/dL
HEmE] 1.5 o/dL b AR b, BORE 220 i 5 0 Bl 2 Y
o 5 T 0 ) R S 1 I Wl ROCR AT T
KRR S T R SR TE P 0 ] 1 A e Ak
SRR, DRI B B 0 7 N 1.5 o/d L, £F 4 25 il
AN FB§=37, RN £F 4 K B R 0.45 g/dL, R JRE H
fiti 4 1.05 g/dL.

251

201
151

HEEUR /%
=

W
T

OiS l..O 1i5 2:0 2..5
T it /%
3 AEMMEBENEBZERNENZIN
Fig. 3 Effects of different amounts of compound enzyme

on polysaccharide extraction yield

232 @M pH /L mIE 4 TR pH M K A T g
R A H R AR AR BN T RS
it fige IS) o A AN [R] B 52 e 45 2R . 7E pH R 5.0 BF 2
RPN E 20 19.61% , 1 78 HAb AR [ 8 pH 28
M 25 S ORI R [ A B ) RRAIR, PR M A )5 2
B P I pH oy 5.0 47 EATIFSE

233 mpfpE L S A, RN 50 CRE R
B TR 1% TS 2003 AR R LA T 2 0, I RS 22 0
B4R BCR O 19.92% , T it 45 it P2 4k 25 T iy, 25 5 3K
il T 1 1) 2 T A F R B AP T R

250
20¢
& |5t
@ 10f
5 L

0
45 5.0 55 6.0 6.5
pH

E4 AEpHNEBSERNENZIE
Fig. 4 Effects of pH on polysaccharide extraction yield

250
i /o/\’\o
st
@ 10
5 L
0 . . . . .
40 45 50 55 60
T/ C

BS5 ARBREENTEBSBRRENZN
Fig. 5 Effects of temperature on polysaccharide extraction
yield

234 Hikt w6 R Bl B L AR OB R
FE R BN , B0RS 22 W8 1 S IBOCR 2 BT T RE 2
HY 1R 2 VY 15 22 O A3 AT LA £ 4k 2% i AR I
A I i 2 A TR T L 23 i 20 O i
IR AE 1:20 Z 5 4R BOCRE Wi T 22, IR
Je Tl 5 W45 5 1k B 45 (A AR AT B i 288 03 1 W Ak
R REE BT I, D IHORE 1:20 A5 2 o K P AT
Je SER R WAk 2 1

25¢
8l f
& 15p
@ 10
5 -
0
1:5 1:10 1:15 1:20 60
BHB L/ (grmL)

6 AREFBHELEEESERIENZMN
Fig. 6 Effects of ratio of solid to liquid on polysaccharide

extraction yield
24 HEMEUGEXIBRRAESHER
O WAk 1 22 1 e Ty 22 o A R LR 2-3,

LRSSt £ 51k 2017 5% 365299 EEER




RESEARCH ARTICLE

YUAN Lu,et al: Optimization of Multi-Enzymatic Extraction Process

of Polysaccharide from Ploygonatum sibiricum

AT LLE Y 2% L3R X T 50K 22 W4 IO 14 5% e ML
H A>C>B, B pH {E>BHE Le > TR B2 5 e A4 i il 55 1
H ALB,Cs, B pH {E 4 5.0, i fif 5 5 R 50 °C, B
e 1:20, 1036 3 S5 R R F>FoFy, 52 R
R 3 BT 235 SR AR T 5 (HL 2 = AN TRV 0 A5 R 5 i 35
AN AT RE S R O A U R 22 KL A R
ANCRRAR T RIS ) R IS T BRI R
Mo BIILARYE DL 250 w2008 B Al il 1T 2 44
e R pH {H 5.0, BEfRIEE 50 °C, RBHE L 1:
20, Nl 1.5 o/dL, W% 2 h 5, Wk KR 42 2 he
*2 EAMMRETRRER

Table 2 Composite enzyme orthogonal experiment results
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