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Abstract: Objective: To

optimize the microwave-assisted

extraction process of Rosa roxbunghii Tratt polysaccharide

(RRTP) from the Rosa roxbunghii Tratt (RRT) dried fruit and
evaluate the antitumor activities of RRTP extracted by the opti-

mum processing conditions. Methods: Taking the yield of poly-
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saccharides as the index, and based on the single factor test, the
extraction process parameters were optimized by the response
surface experiment to establish the model of Sig solid tumor to
study the antitumor activities of RRTP. Results: The optimum
extraction conditions for RRTP were as follows: microwave
power 240 W, liquid to solid 37 : 1 (ml/g), microwave time
24 min, 3 times of microwave extraction. The yield of RRTP was
(3.1940.05) % on average under the optimum processing condi-
tions. Besides, antitumor activity analysis showed that RRTP had
obvious antitumor activity and could significantly increase leuko-
cyte count, thymus index and spleen index in Sig solid tumor
mice. It was indicated that RRTP had a tumor inhibitory rate of
(52.134+1.84) % in Sig solid tumor mice, which was stronger
than ultrasound-assisted extraction of RRTP at the same gastric
irrigation dose at 100 mg/kg. Conclusion: The RRTP extracted
by optimum microwave-assisted processing conditions can
improve the immune ability and antitumor activity of Sig solid
tumor mice and could be used as a potential functional food sup-
plements.

Keywords: Rosa roxbunghii Tratt; polysaccharide; microwave-

assisted extraction; process optimization; antitumor
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Figure 1 The effects of microwave power on the
extraction yield of RRTP
3.251
a
ab .
ES i be T :
< 3.00 ./ be
m{- E <:/
mi -
=
B
N=
T 2.75¢F
>
2.50 . . . . . )
0:1 10:120:130:140:150:160:1
R
Liquid to solid(mlL/g)
B2 oAbt R 5 A R
Figure 2 The effects of liquid to solid on the

extraction yield of RRTP
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Figure 3 The effects of microwave time on the
extraction yield of RRTP
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Table 1 Factors and levels of response surface
methodology
AP ABGEINR/W BRI (mL/g)  C i A] /min
—1 160 301 18
0 240 40 ¢ 1 22
1 320 50 ¢+ 1 26
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F2 MEEFRKBETRER
Table 2 Box-Benhnken experiment design and results
e A B C LR/ %
1 0 0 0 3.19
2 0 0 0 3.25
3 0 0 0 3.21
4 0 1 —1 2.78
5 1 0 —1 2.92
6 0 0 0 3.20
7 —1 0 1 3.07
8 0 0 0 3.27
9 0 1 1 3.02
10 0 —1 —1 2.75
11 1 1 0 3.04
12 —1 —1 0 2.90
13 —1 0 —1 2.58
14 —1 1 0 2.81
15 0 —1 1 3.20
16 1 0 1 3.10
17 1 —1 0 3.10
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0.9 %6 . 32 B E AR AR BB 0 TN 99.2 %6 (4 i B4 22 Wi A5 28 114 2%
e BTG 25 AT 58 . BEI 7 2 0 B4 R . — Ik
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FEAS AR I B 3% (P<<0.0D) , R WA 45 R Wi [N 38 2 [] 17 15 W]
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Table 3 ANOVA for response surface quadratic model
P R A B ¥ 5 F i P {d I
H 8 0.65 9 0.07 96.57 <0.000 1 % % =
A 0.08 1 0.08 107.28 <20.000 1 * % %
0.01 1 0.01 15.09 0.006 0 * %
C 0.23 1 0.23 310.04 <20.000 1 * % %
AB 2.25E—004 1 2.25E—004 0.30 0.599 9
AC 0.02 1 0.02 32.22 0.006 3 * %
BC 0.01 1 0.01 14.78 0.000 3 * %
A? 0.08 1 0.08 111.86 <20.000 1 * % %
B? 0.06 1 0.06 82.33 <20.000 1 * % %
C? 0.12 1 0.12 155.12 <£0.000 1 * % %
k%  5.22E-003 7 T46E—o00d
X7 5.00E—004 3 1.67E—004 0.14 0.930 1
ali 1% 2% 4.72E—003 4 1.18E—003
Js¥F 0.65 16
T ox RREFBFP<0.05); x x RIREFEHERFP<0.0D); % *x » FIREF
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Figure 5 Effects of different variables and interaction on the extraction rate of RRTP
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Table 4 Effects of PPRT on tumor inhibition, peripheral blood leucocyte and viscera

index on S;g tumor-bearing mice

LRI i/ (mg « kg™ 1) MR/ % AEgRB <0 L i B 4 % IV 5 %
CT4 0 —= 16.8941.70 2.3040.35 7.1140.42
CTX 4 35 62.3241.09¢ 10.4041.3444 1.9740.304 5.5440.3244
H-MPS £ 400 43.754£1.43¢ 21.0740.764A88 2.4140.21% 6.594-0.42488
M-MPS 4 200 22.29+1.01¢ 16.6241.1280 3.1740.37AM8  7,4540,2788
L-MPS £ 100 52.52+0.96" 15.474£0.475 2.4540.188¢ 6.7240.40%"
H-UPS 41 400 42.6340.91¢ 17.1241.698" 3.234:0.234A88  7,1240,3988
M-UPS 41 200 46.3141.22¢ 21.84 1,44 4488 2.7740.358A88 6,800,498
L-UPS 41 100 47.7140.51°¢ 15.9041.2888 2.944-0.194A88  6.2640.60A488

t AFRE CTHIK,P<0.05;AA Fx5 CT 4 A, P<<0.01;B F/x 5 CTX 4 4 . P<<0.05;BB % x 5
CTX # H 4. P<<0.01,
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