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Ultrasonic—Microwave—Enzyme Synergistic Extraction of Polysaccharides from
Rosa multiflora Thunb and Antioxidant Activity
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Abstract:  Extract poiysaccharides from Rosa  multiflora  Thunb (RMTP) by
ultrasonic-microwave-enzyme synergistic extraction method. Based on single factor experiments,
response surface methology was combined to optimize the process,and test its in vitro antioxidant
activity in a chemical way,and compared with the antioxidant activity of VC. Results showed that
optimal process conditions to extract Rosa multiflora Thunb polysaccharides were :the amount of
enzyme added was 1.15% (enzyme activity was 40 U/mg),pH value was 5.72,extraction
temperature was 81.19 ‘C and the ratio to liquid was 12.56:1 (mL/g) ,at this conditions,actual yield
of Rosa multiflora Thunb polysaccharides was 10.48 mg/g,it conforms to prediction results of the
model (10.63 mg/g). The results of antioxidant activity showed that the polysaccharides from Rosa
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muliiflora Thunb had strong antioxidant capacity. The polysaccharides from Rosa multiflora Thunb

had weaker antioxidant activity than VC.The antioxidant activity and polysaccharide content in

certain concentration ranges were related.

Keywords: Rosa multiflora Thunb,polysaccharides, ultrasonic-microwave-enzymatic , antioxidant

activity
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Fig. 1 Effect of amount of enzyme added on RMTP yield
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Table 2 Program and results of RAS test

0 10.12
2 =l 1 0 0 7.90
3 -1 0 -1 0 6.51
4 0 0 0 0 10.23
5 0 0 1 =l 8.69
6 0 0 0 0 9.91
7 =il 0 0 =1 7.73
8 0 0 0 0 10.05
9 0 -1 1 0 8.78
10 0 =1 =1 0 6.14
11 =l =l 0 0 7.94
12 0 1 -1 0 6.37
13 0 0 =l =l 6.28
14 0 0 -1 1 6.46
15 1 —1 0 0 8.61
16 0 0 0 0 9.95
17 1 0 0 1 9.79
18 0 1 0 =1 8.52
19 0 =l 0 1 8.63
20 0 -1 0 =1l 8.35
21 0 1 0 1 8.74
22 0 1 1 0 9.62
23 0 0 0 0 9.89
24 =l 0 0 1 8.48
25 -1 0 1 0 8.13
26 1 0 0 —1 8.29
27 0 0 1 1 8.81
28 1 0 1 0 9.85
29 1 0 —1 0 6.67
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Table 3 Significance test for each regression coefficient of

developed regression equation

Ji % P {E

A 45.78 3.27 37.03 <0.000 1
A 1 3.67 3.67 41.60 <0.000 1 ~ ##*
B 1 0.66 0.66 7.50 0.016 0 &
c 1 19.89  19.89 22523 <0.000 1 ~ *%**
D 1 0.78 0.78 878 0.0103 &
AB 1 0.60 0.60 6.80  0.020 7 &
AC 1 0.61 0.61 6.89  0.020 0 &
AD 1 0.14 0.14 1.59 02276
BC 1 0.093  0.093 1.05 03222
BD 1 0.0009 0.0009 0.010 0.921 0
CD 1 0.0009 0.0009 0.010 0.921 0
A? 1 2.68 2.68 30.33 <0.000 1 ***
B? 1 3.00 3.00 33.97 <0.000 1  ***
c* 1 16.74  16.74 189.51 <0.000 1  *%**
D? 1 4.14 4.14 46.87 <0.000 1  ##*

hk 2 14 1.24 0.088
PEDL] 10 1.16 0.12 595  0.0502 AN
aliiR % 4 0.078  0.019
BEE 28 47.02
R=0.973 7,R%,;=0.947 4
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ik Pe0.001, A M i 2= M
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e S 3 5 I FLZAR A ) AU P >0.05, K i 3%, i
AR 1 3% 453 ; R?=0.976 4 R%,,=0.947 4, ¥ikAiZ%
B 55 52 B i 56 405 A, 1 728 g e {1 22 ) 4%
T F 3 g 52 25 /0 W] DL T B 35 AR 22 0k
TR A RIS T
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Fig. 5 Response Surface and Contour Plot Showing the interactive effect of amount of enzyme added and pH on RMTP
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Fig. 7 Response Surface and Contour Plot Showing the interactive effect of amount of enzyme added and extraction

temperature on RMTP yield
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Fig. 9 Response Surface and Contour Plot Showing the interactive effect of pH and extraction temperature on RMTP yield
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Fig. 10 Response Surface and Contour Plot Showing the interactive effect of atio of liquid to material and extraction

temperature on RMTP yield

H1 P 5—I1&1 10 ] 0, B 5 s 22 23 %50RT pH LA
L it V0 VOB LG A 52 LA T2 2 3 0 T AR
AR 52 B A AN S35 5 4% TR 3R B B2 i J 35 9, T 52
M 2 JBE ) /NI Ay < ROR B> 8 8 1 JBi 73 > 42
WO >pH , 5 38 B IR — U0 P AR /- a R —2
23 BE-WMEBERHEDRERNFEARSERET
ZHHUNWEREEKIE
231 JAERAEH T Design-Expert8.0.5 &

P8, 45 [l A RS 7Y (0 5507 20 17, P 35 iR 22 0 4 iR
et T2 SHCh BN 2 5 80 A=1.15% ,pH {8
B=5.72, Wk €=12.56:1 (ml/g), #EBUEE D=
81.19 °C., M T A1 T T 45 4l A 22 4 1 45 S5 Tl
{E°4 10.63 mg/g.

232 WREEAGKRIEXE N THRBFARE
SRR R LR AR SRR X AR

EHAT 3 YO0, SRR 00 7 3418 3

iRkl JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.36 No.11 2017



B B33 R, % FERAR S AR P HOLE DR 32 IR B RAE M

10.48 mg/g, 5 TMME 43T, HAHXF R 22290 1.41%,
PRIt >R FH e 1o g T 3 P A A5 380 A B T 20 S B
i T 5 2 SR A AN A

24 MEURBER

241 HEBREZBSHZAGAGFRAERD  H
P11 AT A T R 1 O R R R N B AR 2
FEFIVC X2 A B A THREE ), TEBR T & ik
(0.10~0.26 mg/mL) if B 3% £ KL 22 W 19 5 B g g K
T VC; YR EREH 0.26 mg/mL i B 3% 4R £
W5 VC X H R R R RR AR ) AR — 3, BY Ak
HRZBEF VC X A 3 bR R W 1Cs, {85 518
0.13 mg/mL #1 0.19 mg/mL,

80 —=—VC
—e— )

70 4

60 4

TR Y%

50 4

40

30

01 02 03 04 05 06 07
ZHE TR/ (mg/mL)
E11 SHENZEBHENBRER
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