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Optimization of the Extraction Technology of Polysaccharides from 7axus chinensis by Response Surface Anal-
ysis

KONG Fan-sheng, LI Ri-xu, CAI Huan-zhe, CHEN Ze-dan, HONG Rui-tao (College of Pharmaceutical Science,
Guangdong Pharmaceutical University, Guangzhou 510006, China)

ABSTRACT OBIJECTIVE: To optimize the extraction technology of polysaccharide from Taxus chinensis. METHODS: The ex-
traction technology of polysaccharide from 7. chinensis was optimized by single factor test and response surface analysis with the ex-
traction rate of polysaccharide as index using pH value, extraction time, extraction temperature and ratio of drug to liquid as fac-
tors. RESULTS: The optimal extraction conditions were pH value of 5, extraction for 20 min, at 60 “C, and ratio of drug to liquid
30:1(V/V). The extraction rate of polysaccharide was 0.68% under the condition. CONCLUSIONS: The optimized technology is

reasonable and feasible, and can be used for the extraction of polysaccharide from 7. chinensis.
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FEANE], B2 240W, 4% . 40 KHZ) s HH-4 5 5 K 1846 (T4
R AALES) ) s TDL80-2B A5 2B DL (R 2Rl 2 o
J7) 5 752 BUER AN AT WA G B T (RIS FE R 2= AR
FRAAE]) 3 S-3D pH (it B8 B 35 AU R AT IR AN DD o
1.2 #5ikH

R L EARNT SR A MR E R T, &) K2
2 g v 22 e I A VAR - S8 5 MRS 41 S AZ (Taxus chinensis
var. meirei) ; 1 i 1 T =W BE KB RELR \95% &
Ji5  d-JC/K RS R T B AT
2 HES5ER
2.1 SHERBEHNE
2.1.1 XSRS A PREL105 CF TR 2 E i
) d-JC/K 8285 10 mg, BT 100 ml &, K 5 i JE /i Fe
BZNPEPRE), WS AT RE S A T
2.1.2 (S ER RN PRI A IS TS B e
LI GAZRE 1.0 g, BUIGH S HR B, gL, BRI EE R AR
25, BUEIE 80 % BT, 850 (42 : 10 em, 3 : 4 000 1/
min) , 60 °C FEULEE , BT, FZEM RIS M Tk, 2 24T 100
ml S IR R B R 25, R
2.1.3  BRUEMZ I H g Ao ) O IR 7 T RS I 2.0,
3.0,4.0.5.0.6.0 ml, & 10 ml i, KK ER, AIBRE &
W HR 1.0 ml, BV, TR VKK T H RIS 1IN A 5 % 2R B T
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1.0 ml, #8257, M AR BRER W 5.0 ml, 15T, Wi /K % 10 min
JER R, LLL0 mlZ&IA A 1, [FEE4AE , 76 490 nm
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o HL2.0 ml s AT, T 2.3 T R IR IAE A, IR
KT ZHHRBOR : Z IR = 20 HE U i /21 G A2 R
TR x100% .
2.2 BHERZEXW
2.2.1  VCRHLXT ZHEEBCRMZ N BE FERT R 15 min,
R RN 280 W, IR N 30 ¢ ,ﬁm%@%ﬂi—%&‘%ﬁpm, Z
BN 80 % , 5 5SWEHLL (V7 V) 43 2R 101,15 11,20
1.25:1.,30: 1 P ZHHRETCR A L . 2558, ZHHEIOR Fiviort
OB IR, 2R R T 20 1V P) i 3N g7 ,
FEFHRIUNAR B SR B L b 5 A0 HE AR A i 1o 1 4
Mo 5 7K. TR 2B CR A 2R LA 1.

0.64

051 /

=044
o

-—

/.

2031
.24
0.4

0.0

01 B %61 2l 30
HERHL, VIV

Bl R & HER IR AR

Fig 1 Effects of ratio of drug to liquid on the extraction rate
of polysaccharide
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Fig 2 Effects of extracting temperature on the extraction
rate of polysaccharide
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Fig 3 Effects of extracting time on the extraction rate of
polysaccharide
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Fig 4 Effects of pH value on the extraction rate of polysac-
charide
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Tab 1 Factors and levels

K¥ ik

X X, min X, C X, Vv
-2 5 5 25 10:1
-1 60 10 35 15:1
0 7 15 45 20:1
| 8 20 55 2501
2 9 25 65 30:1

H1 2 2 3 AT, 145 R 30 M BOCR A RE M AN J ]
BRI R AR ICR M RAE (Y) R SAS9.2 42
T 2 TR AT Z2 0 1 A, A5 S ANF [0 05 7 -
¥=0.612 857—0.007 083X,+0.003 75X,+0.013 75X:+0.008 7X,—
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0.007 902X,"+0.001 875X.X,—0.010 625X.X,—0.001 875X.X, —
0.006 652.X;°+0.001 875X.X;+0.005 625X.X, — 0.001 652.X:" +
R2 MEESTTRSER

Tab 2 Scheme and results of response surface analysis

e X X X X SR, %
1 6 10 35 1501 0.58
2 6 10 35 2501 057
3 6 10 35 15:1 0.62
4 6 10 55 2501 0.65
5 6 20 35 15:1 059
6 6 20 35 2501 0.58
7 6 20 35 15:1 0.61
8 6 20 55 2501 0.66
9 8 10 35 1501 059

10 8 10 35 2501 0.56

11 § 10 35 15:1 0.57

12 § 10 55 2501 0.58

13 § 20 35 15:1 0.58

14 8 20 35 2501 057

15 8 20 35 15:1 0.57

16 § 20 55 2501 0.63

17 5 15 45 20:1 057

18 9 15 45 2001 059

19 1 5 45 20:1 0.58

20 1 25 45 20:1 059

21 1 15 25 20:1 059

2 7 15 65 2001 0.62

Al 1 15 4 10:1 057

24 1 15 45 30:1 0.63

25 7 15 45 2001 0.61

26 7 15 45 2001 0.62

Wi 7 15 45 2001 0.62

2 1 15 45 20:1 0.61

29 1 15 45 20:1 0.61

30 7 15 45 2001 0.60

31 7 15 45 2001 0.62

®3 RENAZESMEEZMHRBER

Tab 3 Analysis of variance and results of significance test

Tk A BRI tyy F P

X 1 0.001 204 0.001 204 5205532 0.036 5
X 1 0.000 338 0.000 338 1.458 990 02446
X 1 0.004 538 0.004 538 19.615 310 0.000 4
X 1 0.001 838 0.001 838 7.943 390 00124
X 1 0.001 785 0.001 785 1718 456 00134
XX 1 0.000 056 0.000 056 0.243 165 0.628 6
XX 1 0.001 806 0.001 806 7.808 298 00130
XX 1 0.000 056 0.000 056 0.243 165 0.628 6
X 1 0.001 265 0.001 265 5469 611 00327
XX 1 0.000 056 0.000 056 0.243 165 0.628 6
XX 1 0.000 506 0.000 506 2.188 485 0.158 5
X 1 0.000078 0.000078 0337277 0.569 5
XX 1 0.002 756 0.002 756 11.915 090 0.003 3
X 1 0.000 241 0.000 241 1.040 904 03228
il 14 0.015983 0.001 142 4935147 0.001 6
B 16 0.003 701 0.000 231
B 30 0.019 684

W Foos(1,1)=4.49;F,,,(1,1)=8.53

nOte:Fo.os( 1, 1) :4.49;F0.m(1 ,1 )=8.53
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(V/V)]: B.pH FISRIBCELEE X Z2 BB A 20 [$ U 8] 16 min, ORH
FE =20 1(V/V)]5 C.pH FIRURR U 0T 22 W41 B3 A 2 i) (B BT[] < 15
min, JEIGEEE : 45 °C) 5 DA IR 5] FBORE L XS 22 B4 B0 19 52 1
(pH: 7.0, 42 HGHLIE : 45 °C) s BF2IBUR I FIF2 PO SR BORAY 52
Wi [pH: 7.0, BCRHEG  20  1(W7V)]; FAREUR B FITRORE HO O 2 R BCE

[R5 (pH : 7.0, #2 IS H] : 15 min)
Fig5 three-dimensional response surface
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A.Effects of pH value and extraction time on the extraction rate of poly-
saccharide [temperature: 45 °C, ratio of drug to liquid: 20: 1(¥/V)];B.
Effects of pH value and extraction temperature on the extraction rate of
polysaccharide [time: 15 min, ratio of drug to liquid 20: 1 (¥/V)]; C. Ef-
fects of pH value and ratio of drug to liquid on the extraction rate of poly-
saccharide (time: 15 min, temperature: 45 °C ) ; D.Effects of extraction
time and ratio of drug to liquid on the extraction rate of polysaccharide
(pH: 7.0, temperature: 45 °C) ; E.Effects of extraction time and extrac-
tion temperature on the extraction rate of polysaccharide [pH: 7.0, ratio
of drug to liquid: 20: 1(¥/¥)]; F.Effects of extraction temperature and ra-
tio of drug to liquid on the extraction rate of polysaccharide (pH: 7.0,
time: 15 min)
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Fig6 Two-dimensional contour map

A Effects of pH value and extraction time on the extraction rate of poly-
saccharide [temperature: 45 °C, ratio of drug to liquid: 20: 1 (V/V)]; B.
Effects of pH value and extraction temperature on the extraction rate of
polysaccharide [time: 15 min,ratio of drug to liquid:20: 1(¥/})]; C. Ef-
fects of pH value and ratio of drug to liquid on the extraction rate of poly-
saccharide (time: 15 min, temperature: 45 °C ) ; D.Effects of extraction
time and ratio of drug to liquid on the extraction rate of polysaccharide
(pH: 7.0, temperature: 45 °C ) ; E. Effects of extraction time and extrac-
tion temperature on the extraction rate of polysaccharide [pH: 7.0, ratio
of drug to liquid: 20 : 1 (V/V)]; F. Effects of extraction temperature and
ratio of drug to liquid on the extraction rate of polysaccharide (pH: 7.0,
time: 15 min)
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