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Optimization of Enzymolysis—Ultrasonic Assisted Extraction of Water—soluble Polysaccharides from
Peel of Rhizoma dioscoreae
WU Jin-song, GENG Guang-wei, REN Cong, XU Jun, YANG Xin-ling, DING De-gang "
(Department of Science , Henan University of Animal Husbandry and Economy , Zhengzhou 450046,
Henan, China)

Abstract: This paper aims to optimize the extraction conditions of water—soluble polysaccharides from peel of
Rhizoma dioscoreae by single factor experiment and orthogonal experiment, followed by ultraviolet scanning and
infrared spectroscopy. To be specific, the extraction rate with the help of pectinase, cellulase,and neutral pro—
tease was respectively determined, and the results showed that the highest extraction rate was achieved by cellu—
lase. Thus, cellulase was used as auxiliary enzyme for the following optimization. According to the result of range
analysis and variance analysis, the optimal conditions are as below: cellulase added at 5.0% , ultrasonic power of
350 W, enzymolysis—sonication duration of 60 min,and material-to—liquid ratio of 1:50 (g/mL). Under these con—
ditions, the extraction rate was 10.98%. The ultraviolet spectrum show:d no characteristic absorption peak at
260 nm-280 nm. Therefore , the extracted crude polysaccharide contained no nucleic acid or protein. According
to the infrared spectrum (stretching vibration of functional groups), the extracted substance had the basic charac—
teristics of polysaccharide.

Key words: water—soluble polysaccharide from peel of Rhizoma dioscoreae ;ultrasound combined with enzymol-

ysis;optimization by orthogonal experiment ; ultraviolet absorption;infrared spectrum
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Fig.1 Extraction rate of crude polysaccharide from peel of

Rhizoma dioscoreae with different enzymes

I 1 AT, WS IINET A SR L1 25 KR SR 22
PEICRN 9.26% , WS INSE I 1) 111 24 K R ok 22 4
BURH 7.35%, WS IN AP 2R P 0 A9 110 2 B A R 22 4
PR 7.43% ., BT ILZ5 b SR R 2 AT 4
I el 2 24 25 AR Sy il B B B SBORH 22 M T, 4 R ]
75 TR AN v O, SOAS 6 R AT 4 2 il
VR Rl BB IR L 245 B AR 220
2.1.2 BRI HT L 2 M 22 R BRI 5 )

IR L X 1 24 B R 22 R OGRS DL 2.

P 2 AN, L2 R R 2 W BRI s 70 S i
B, SRR IR AL, R
FEIL K, 2RI TE 4, IR BCREAR , Bl & 7
HK AT BN R 22 R AR BT AR B T G O, 2R L
N 1:40 (g/mL) B HLZ WL T80 R JEEE ]
ik 10.30% , BRI, ToR) T HE BRI £



2022 4 4 H

s S0 ITS S
R A RRfRsSHEX o, 43 %55 8
Q3 —
125 98
120 F
11.5 261
S 110F S
SN M 94 r
= 105¢F =
I =
® 10.0 F 92 L
95
00k 9.0 f

1:10 1:20 1:30 1:40 1:50
B/ (g/mL)

B2 BHEL L2 R S MR R R 2
Fig.2 Effect of material-to-liquid ratio on extraction rate of

crude polysaccharide from peel of Rhizoma dioscoreae
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Fig.3 Effect of enzyme addition on the extraction rate of crude

polysaccharide from peel of Rhizoma dioscoreae
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Fig.4 Effect of ultrasonic power on the extraction rate of crude

polysaccharide from peel of Rhizoma dioscoreae
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Fig.5 Effect of enzymolysis—sonication duration on the extraction

rate of crude polysaccharide from peel of Rhizoma dioscoreae

FH 1] 5 1T, Bifi o A — 75 B ) A B 1 24 2
LIRS ETHESY, 60 min B HIZBHEBCR
1K 9.85% o I (BRI, Tt gt B 75 X it A FH s 1]
ad A DR IR R A, i st ) A S, B B 7T 0
ERREIR R BORZ W K, 75 50 min A1 60 min X
SRIBCRIG IG5 AR, A Dy Aa ], PR E A8 i g

VR A 8 75 B[R] 7K P-4 40,50 .60 min
2.1.6 M pH (X LU 24 KR Z2 WP O Y 5 )
Titi i pH (B0 1L 24 B2 R Z2 B EE Ry s e LA 6.



2022 4 4 H

SOInze 2 .
04 4 43 555 8 1) RafRSHX BLR#EA
10.5 ¢ TRV P o Tl R 7 ) I A 4 R AE L SR
ool Bifi = 3800 L LT 55 CCHY, BETE M s, PR
BURIR B I, AR SR N , Ws M SOmT R A1, 42 e
§ 951 FADWEAR . B IR 45 C ETHE 60 °CL 7 I
= ol FERTRIIa]  ARARTE 7 ML MR IOR IR A 51 9.7%
A A TR T i 7 U X 1L 24 B R 2 MR M 0N
8.5r PRI I A 5 2 AR TE A ISR I IR B B R 55 °C
N 22 TEASHIEE A 24
46 48 50 52 54 RSB EE R LR 2, T7 22 3 Lk 3.
pHIH
. I %2 EXRRARRBENN
El6 e pH (B3 I B R AR S AR R AU RN Table 2 Result of orthogonal experiment and range analysis
Fig.6 Effect of pH for enzymolysis on extraction rate of crude
polysaccharide from peel of Rhizoma dioscoreae R A B C PRI %
N I 4 4
i FE 6 T, 11125 HORL A IR pH (AR I ————
KIS KG WM E 7E pH B2 5.0 BFHEHCE 2 1 2 2 2 1021 10.19
KI5 10.05%. TE pH (ER/ NG, BRVELT 4 22 G 1 3 1 3 3 3 1075 10.68
%, R 2218, W pH (E R3S K, 24 pH {EM 5.0 I, 4 2 1 2 3 855 847
PR LT AE 2R S PR B IR K, 20 Tz sk, i & 5 2 2 3 ! 1018 10.22
FEVE IR R R ey, AR 224 K pH M, i 6 2 3 ! 2 1090 1094
TG 1T B 2 1L 24 B Z2 AR A S0 pH(ELER 5.0 ) ! ’ ! : : 103071028
s e N TSN 8 3 2 1 3 9.87 9.91
5.2 B, BRECRE D PR, [ 2 pH {EA 5.0 #E1T1EAS
o 9 3 3 2 1 10.19 10.17
w5,
R . . K, 58.99 54.76 58.82 57.92
217 WP IR L1261 R R R A S © w0 s s e
K7, k. 983 913 980 965
k, 9.88 10.10 9.63 10.48
10.2r k; 10.12 10.61 10.40 7.71
10.0 R 1.73 8.91 4.63 4.94
o 98T xR3I HENH
§ 06k Table 3 Variance analysis
= 0 BRI RETIRISS  AME R P BHM
. A 0.29 2 0.145 72.5 wE
o2r B 6.83 3415 15725
9.0 . . . . | c 1.97 2 0985 4925
35 40 45 50 55 60
. D 2.56 2 1.280 640 ok
it Ak 7 R R/ °C
e 0.02 9 0.002

7 Bef-EBEREX LA EESERINENZN
Fig.7 Effect of temperature for enzymolysis—ultrasonic on the
extraction rate of crude polysaccharide from peel of Rhizoma

dioscoreae
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Fig.9 Infrared spectrum of crude polysaccharide from peel of Rhizoma dioscoreae
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