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Comparison of Polysaccharide Content in Gentiana apiata Before and After
Flowering and Optimization of Extraction Process and Antioxidant Activities

XU Haiyan!, WANG Shan!, PENG Xiujuan', CHEN Yanbin?>, HOU Minna', LIU Yanhong',
WANG Qing!, LIU Feng!**

(1. Medical college, Shaanxi Institute of International Trade, Xianyang 712046, Shaanxi, China; 2. Shaanxi Buchang Pharmaceutical Co., Ltd., Xi’an 710075, China)

Abstract: In order to understand the changes of polysaccharide content in Gentiana apiata before and after
flowering, the extraction process of polysaccharides was optimized by response surface method, and the
antioxidant activities of polysaccharides were determined. The results showed that the content of polysaccharide
in G apiata after flowering was higher than that before flowering. The optimal extraction process were extraction
3 h, the solid-liquid ratio of 1 : 16, the alcohol precipitation ratio of 1 : 10, and the centrifugal speed at 1 537 xg.
Under optimal extraction conditions, the extraction rate of polysaccharide was 5.13%, close to the predicted value
of 5.42%. Polysaccharides had certain antioxidant capacity to DPPH and ABTS, which was higher than that of
Vitamin C and butylated hydroxytoluene. Therefore, it was suggested that G apiatacan also could be used as
antioxidant in food and health care products except for medicine.
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NZEWE TEH(Gentiana apiata) 14 . 43 7 BUZ= 04 T8
RHARFFAERTFAC 20 KB A4, T 60 CHURHIMT 5
Kt id 80 H i, HUE Sk oK B TR IRIRHE ,
NAHEREEAT AR AR EE S, F3CE B il e,
#H
SRR HURAR TR, KRl
B, BERAR G M TCK SEEA O B, i
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TEXTHE, LA Ve fl BHT U BH X R . DPPH
H ISR R (%) =[1- (4~ 4;)/A0] X 100%.

ABTSHERZERWE S Ha SO JTE,
FREL ABTS B il i 10 mmol/L FI¥W I 4 mmol/L
P BB A R AR A, BORE 10 h, 3R1S
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RE IR E (42), TorK CBENT AR, BA
Ve A1 BHT RSB HE . ABTS B BR23(%)=[1-
(41)/42] % 100%.
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Fig. 1 Standard curve of glucose
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Fig. 2 Effects of extraction time (A), solid-liquid ratio (B), alcohol precipitation ratio (C) and centrifugal speed (D) on extraction rate of polysaccharides

w1 HFEAKT

Table 1 Factor level

5SS YR K Level
Factor No. —1 0 1
JREURA] Extraction time (h) A 1 2 3
B EL Solid-liquid ratio (g/mL) B 1:10 1:15 1:20
EEYiLL Alcohol precipitation ratio (mL/mL) C 1:6 1:9 1:12
B EEHE Centrifugal speed (Xg) D 909 1309 1782
% 2 Box-Behnken il 7 E & 45 R
Table 2 Experimental design of response surface methodology
5 P Factor ZRHEIE /%
No. A B C D Extraction rate of polysaccharides
1 3 1:10 1:9 1309 441
2 3 1:15 1:6 1309 4.81
3 2 1:10 1:6 1309 1.60
4 2 1:10 1:9 909 0.83
5 1 1:15 1:6 1309 1.01
6 3 1:15 1:12 1309 4.82
7 3 1:20 1:9 1309 5.11
8 2 1:10 1:9 1782 2.20
9 1 1:15 1:9 909 0.81
10 3 1:15 1:9 909 4.14
11 2 1:20 1:9 909 2.61
12 3 1:15 1:9 1782 4.95
13 2 1:15 1:9 1309 3.13
14 2 1:15 1:9 1309 3.12
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43 (Continued)

s % Factor LRHRIE /%
No. A B C D Extraction rate of polysaccharides
15 2 1:15 1:12 909 1.21

16 1 1:15 1:12 1309 1.51

17 2 1:15 1:6 909 1.52

18 1 1:20 1:9 1309 1.41

19 2 1:15 1:12 1782 3.40

20 1 1:15 1:9 1782 1.32

21 2 1:15 1:6 1782 2.11

22 2 1:20 1:9 1782 242

23 2 1:15 1:9 1309 3.30

24 2 1:15 1:9 1309 3.09

25 2 1:15 1:9 1309 291

26 2 1:20 1:12 1309 2.42

27 1 1:10 1:9 1309 1.21

28 2 1:20 1: 1309 2.02

29 2 1:10 1:12 1309 2.12

HARCRERS FZA R R . At MR 3 AT, % AL (CD) 2 A R 52 . X R &N
RIZR I — R U I BAB S8 A R, DO, RS mRME R FIE R Mo R, — IR P Mt
). RBHE LG, BEUTEL . BORERT ZHEHREBCRISE &R SR IR, PRI ) (A)> B O
B, A2 HRERARR AT OFEBD). BT 3#(D)> R EL(B)> EEUTHL(C).

xR 3 FES
Table 3 Variance analysis
FKH Source “FJ7 1 Sum of square E % Degree of freedom ¥J77 Mean square F P

157 Model 49.350 14 3.520 58.670 <0.0001"*
A 37.450 1 37.450 623.370 <0.0001*
B 0.930 1 0.930 15.470 0.0015*
C 0.480 1 0.480 7.920 0.0138"
D 2.390 1 2.390 39.700 <0.0001*
AB 0.150 1 0.150 2.530 0.1339
AC 0.060 1 0.060 1.000 0.3345
AD 0.027 1 0.027 0.450 0.5118
BC 0.005 1 0.005 0.082 0.7794
BD 0.640 1 0.640 10.650 0.0057*
CD 0.660 1 0.660 10.920 0.0052*
A? 0.860 1 0.860 14.360 0.0020
B? 1.840 1 1.840 30.650 <0.0001
c? 1.430 1 1.430 23.760 0.0002
D? 2.410 1 2.410 40.050 <0.0001
B % Residual 0.840 14 0.060
JALI Lack of fit 0.760 10 0.076 4.000 0.0970
i#% Error 0.077 4 0.019
SR Total 50.190 26

R?=0.9832; R?,3;=0.966 5; CV'=9.47;"": P<0.000 1; *: P<0.05.

B3 NS R EREX RIS IR IEZM ZHERECE BHREE Y 10 14~1 1165 FAEREUTIHN 10 8~1 ¢
SR P e 7 T B AN S R ], T L 4 N PR R A 10; BB O A 1309~1 537xg, HE 3: E F
VO A AR, BRI (A9 2~3 hy et 0T, SEm AR, i R BEDY, B RN
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Fig. 3 Response surface and contour plot analysis diagram of factors
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Fig. 5 Scavenging rate of polysaccharide to ABTS*
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