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Polysaccharides from Rosa laevigata roots, their compound enzyme extraction
technique optimization and the antioxidant activity

JIANG De-qi'®,  JIANG Xia-rong',  XIA Jia-lang',  ZANG Qing-min'*
(1. College of Biology and Pharmacy, Yulin Normal University, Yulin 537000, China; 2. Guangxi Key Laboratory for Chemistry and Biotechnology of
Agricultural Resources, Yulin 537000, China)

ABSTRACT: AIM To optimize the compound enzyme extraction technique for polysaccharides from Rosa laevi-
gata Michx. roots and to evaluate the antioxidant activity. METHODS With enzyme addition, enzymolysis pH,
enzymolysis time and liquid-solid ratio as influencing factors, polysaccharides yield as an evaluation index,
response surface method was applied to optimizing the extraction on the basis of single factor experiment. Subse-
quently the scavenging effects of polysaccharides on DPPH, - OH, O, - free radicals were determined.
RESULTS The optimal conditions were determined to be 2. 1% for enzyme addition, 4. 4 for enzymolysis pH, 49
min for enzymolysis time, 16 : 1 for liquid-solid ratio, and 45 °C for enzymolysis temperature, the polysaccharides
yield was 141. 59 mg/g. The scavenging rates of polysaccharides (3.0 mg/mL) on DPPH, - OH, O, - free radi-
cals were 87.81% , 86.14% , 86.37% with the IC,, values of 0.935, 1.274, 1.521 mg/mL, respectively.
CONCLUSION  This simple and feasible method can be used for the compound enzyme extraction for polysaccha-
rides with strong antioxidant activity from R. laevigata roots.
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laevigata Michx.
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PRVATW, i “2.27 TRy ke SRR E 6
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2.3.3 RAEMERE & C2.17 TR kst
I, BIRTACE O, 4, 8, 12, 16, 20, 24 h
JEtE “2.27 TR RN E 20 R, AT
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2.3.4  mAEECRIRE  HEERRES A RO
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Tab.1 Factors and levels

K-
Hx -1 0 1
A TR N/ % 1.5 2.0 2.5
B T f# pH 4.0 4.5 5.0
C AT E])/min 30 50 70
D WL 15: 1 20: 1 25: 1

2.6 HAMAFHEE WEZHEX DPPH, O, -
FI b 2 0 T BRIk Ky o 517
320 nm; FHRAHI G UL, W@ 2 X - OH A
PRI BRAVE T A DI Ry 536 nm DL S8 34356
B2 CYE X IR, itk B34 4 i &R 0.2
0.6, 1.0, 1.4, 1.8, 2.2, 2.6, 3.0 mg/mL,

3 &R

3.1 2R ERXRE K1 ER, YHEENEN
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o K2 oK, AR pH v 4.5 i, ZHERRIK
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Fig. 1 Effects of enzyme addition on polysaccharides yield
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Fig.2 Effects of enzymolysis pH on polysaccharides yield
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Fig.3 Effects of liquid-solid ratio on polysaccharides yield
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Fig. 4 Effects of enzymolysis temperature
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Fig. 5 Effects of enzymolysis time on polysaccharides yield
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Tab.2 Design and results of tests

3.2 v RLE K

e A B C D Y/(mg-g™")
1 0 0 -1 1 133.02
2 1 -1 0 0 132.53
3 0 1 0 1 136. 64
4 -1 0 -1 0 115.76
5 0 1 0 -1 121. 65
6 0 0 1 -1 135. 12
7 -1 1 0 0 124. 16
8 0 -1 -1 0 128. 56
9 1 1 0 0 115.92
10 -1 -1 0 0 114.56
11 1 0 0 1 134.75
12 0 0 0 0 145. 72
13 0 -1 1 0 110. 28
14 0 1 -1 0 107. 92
15 1 0 0 -1 132.24
16 1 0 -1 0 128.56
17 0 0 -1 -1 133.24
18 0 0 0 0 140. 68
19 0 -1 0 1 124. 00
20 0 0 0 0 143. 48
21 -1 0 0 1 120. 84
22 0 -1 0 -1 136. 40
23 0 0 0 0 143. 69
24 -1 0 1 0 124. 88
25 0 1 1 0 132. 87
26 0 0 0 0 142.20
27 -1 0 0 -1 132.92
28 0 0 1 1 120. 40
29 1 0 1 0 121.76
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FFER Y =143.15 + 2.724 - 0.60B - 0.15C -
1.83D - 6.55AB - 3.98AC + 3. 654D + 10.81BC +
6.85BD -3.62CD - 10. 014 —11. 68B* —10. 82C” -
2.22D%, ML 3. RN, B P <
0.000 1, LW P >0.05, Mk ERHMR =
0.961 3, JH#JF R2, =0.922 5, FUIZHAL G55
BRI GREE R A, w2/, T, £KER
RO B N (A) > ke (D) >
fif pH (B) > Efita] (C), Hr B, C5Zm
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0.05), WiEBR D* A1 — [H 2 sl 5 7 [ 2 1) 19 58
AW A BEZm (P <0.05) WL i 73 5t
WK 6,

FHCAT A, e T2 0B i 2. 1%, Jigfig
pH 4.4 | [f#INtA] 48.99 min, Wikl 16.3:1, £
WEFR 3 144. 07 mg/g, Z BB FRERETfE, K
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49 min, WOBHE 16 1, AT 3 RERiEE, )
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Tab.3 Analysis of variance

KIE BN AmE ¥r Fia PH

s 2833.71 14 202.41  24.82  <0.000 1
A 88.78 1 88.78  10.88 0.005 3
B 4.28 1 4.28 0.53 0.480 6
C 0.26 1 0.26 0.031 0.862 1
D 40. 04 1 40. 04 4.91 0.043 8
AB 171. 74 1 171.74  21.06 0. 000 4
AC 63.36 1 63.36 7.77 0.014 5
AD 53.22 1 53.22 6.52 0.0229
BC 467.21 1 467.21  57.28  <0.000 1
BD 187.55 1 187.55  22.99 0.000 3
CD 52.56 1 52.56 6.44 0.023 6
A? 649. 67 1 649.67  79.65  <0.000 1
B? 885. 14 1 885.14 108.52  <0.000 1
c? 759. 61 1 759.61  93.13  <0.000 1
D? 31.83 1 31.83 3.90 0.068 3
B 114.19 14 8.16 — —
ALl 100. 18 10 10. 02 2.96 0.161 4
gl 14. 01 4 3.50 — —
syl 2 947.90 28 — — —

R*>=0.961 3 ,R*; =0.922 5

adj
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Fig. 6 Response surface plots for various factors
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N, ZWEFRE R 0.2 ~3.0 mg/mL I}, X - OH
B PR 0 3 4 B T4 K, 7E 3.0 mg/mlL B,
ik 86. 14% , 1C5, 7 1. 274 mg/mlL,

3.3.3  ZHEXF O, - AmEMTERIEN  BORR,
ZHERE R E N 0.2 ~3.0 mg/mL i, %} 0, -
B P 9 B B T 1 R, 7 3.0 mg/mL B R,
i586.37% , 1C5 24 1. 521 mg/mL,
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