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WE: R A KB = F IR % # (Polysaccharides from
roots of Radix Tetrastigma , RTP),vA % 45 3% B AF F A viy
FAR . E LR A RB AR L. B m @M kL=
TR S 3R A T2 0h RIEE 96 C LA 34 ¢
1 (mL/g) AR F 2 h. % &0 T Z ot iRk S BRBFEA
(21.23£0.77) %, il L Sevage ik I & & , 54k k 2 DEAE-
52 B F X ¥ 42 . Sepharose CL-4B # Ig 42 5 B 4640 , 13 3] 40 4~
RTP-3-1. & 2k 4085 & &% 5 4 RTP-3-1 4 & % &
S, L0 TFEH 1 244.2 kDa, 1§ 2 vt 40 9 3k 5 47 2 7
RTP-3-1 2B % #. B ot Lk &3 £ = RTP-3-1 4 o &
% ¥,

KPR : = vt FAR: S48 RGP L & M4

Abstract: The polysaccharide from from roots of Radix Tetrastigma
were extracted by water bath, and the yield of polysaccharide was de-
termined by response surface methodology. Based on the single factor
test, The optimum conditions were as followed: temperature 96 C,
ratio of water to liquid 34 : 1 (mL/g), extraction time 2 h. Under
the conditions, the yield of polysaccharide was (21.23 +0.77)%.
After deprotein with sevage method, fractionated and purified by
DEAE-Cellulose 52 anion exchange column and Sepharose CL-4B gel
fltration column, successively . The purifed polysaccharide was des-
ignated as RTP-3-1 and its components, molecular weight, primary
structure and domains were identified by high performance gel per-
meation chromatography (HPGPC) , fourier transform infrared spec-
troscopy and hydrogen nuclear magnetic resonance spectroscopy

(HNMR). The results showed that RTP-3-1 was high purity poly-
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saccharides with a molecular weight of 1 244.2 kDa,and had the char-
acteristic absorption peak of acidic polysaccharide. ' HNMR showed
RTP-3-1 was an a-type polysaccharide.

Keywords: roots of Radix Tetrastigma ; polysaccharide; waterbath

extraction; purifcation; structure
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AR S WO BE A N A 22 T A AR A 2R B o il 4R
HF:A=4.147 T2 +0.045 5[ = 5 %5 5 5 &= W (mg/mL) ,
A RSB T R =0.997 6, ¥4 BT 43 = i 75 KL 2 B 2218 K
ViR, B2 100 mL AR WEC0.1 mL F 10 mL s
R ZE KRN Z 1.0 mL, I 5 D5 Uk (R A o R0 AR . i
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(1) DEAE-52 [l & F Rt 2. = HF R 24
Sevaged:" Bk % 11 )5 » JH 2 18 K it i 20 mg/mL FY ¥ W

m

Rl =HEREERERNMEEDXEEZKER
Table 1

Response surface design of the polysaccharides ex-

tract from roots of Radix Tetrastigma

FEAKT A FRBGEEE/C B BB (mL/g)  C $RHUR[E /b
—1 90 25 1.5
0 95 35 2.0
1 100 45 2.5
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70 °C MM YEME 30 min, 5.0 (5 000 r/min,5 min) L 2 E
W. Hcgit DEAE-52 BB 38 # A (1.6 cm X330 cm) i
e fb, YEAEE 5.0 mL, e 4 0.0,0.1,0.2,0.4,
0.8 mol/L NaCl A& » 7 2 mL/min, & & W4 4 min, 7K B
TR W AR o AR ROK BE Ao X5 1R B 43 04 45 2
W FRZE W AR BT 48 ho Ve Uk T 14 =M F R 20 RTP-X,

(2) Sepharose CL-4B ¥ i #: )2 #r - A 38 8 2 ¥ — 1k,
223k B B A M A 2 0T 43 G 43 B 1 20 WA R B A g —
alifl . K Ik 57 09 &8 S sepharose CL-4B M\ 4 °C pk 4 B i
G B PR T A B 0T A A W VA AT (1.6 em X
60 cm) , ZEAE K -5 Ve i ik 7% . ¥ b ik DEAE-52 43 B £
WEE ARy W8 T2 KH . T 5 000 r/min 8.0 10 min, fX
7 W E sepharose CL-4B %f & AL, A& 5 mL, DA
0.10 mol/L NaCl A ¥EBL I, #i# K 0.7 mL/min, 10 min/4,
- BRI B R PR U B IR S ZE KB AT 48 h S
BT 1

(3) =M F MR AT 2B % 8 N o3 1 7€ - oE A FR R
1 mg 4ifk )5 i =5 AR 28 RTP-X, % T 1 mL & 0.02% &
FUE I 2K T SR T R OB KGO T TR AT S M
G . A A% R 3 FH R ZE A 2% RID R [ 3h ok R
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Y=21.86+2.36A—0.099B+1.05C —1.12AB —0.24AC +
0.41BC—4.26A*—2.62B*—1.85C*, 2

M 3 A AL, B P=0.000 3<C0.001, & BH [=] 9 45 7Y
W R B (SRR 2O 5 A B 28 & (R IOR BE ORCE
Fo RIS [A]) 2Z A Y 2 PE 56 R 1 3 (R? = 0.988 3), Pa<C
0.001,Pc<C0.01,Py>>0.05, 15 W] £ Ik BE 1 45 I I (1) X 22 4%
PE ORI 52 AR 5B 3 L OB LG T 22 B B ORI R R
ZHAEM . Pas=0.013 5<C0.05, 15 B 42 B B 5 WORH LG Y
BEH G P Pac Mo Pre ¥ RT 0,05, 158 B 42 Bk BE 5 42 i
BsF [] VBB LG 5 SR ERET ] Z [ B 58 TR RPN 3. BT Y
PR R Ry —0.967 4, U B2 A8 B 40L& B2 B2 LU B AT
BRI R 25/ WS I T 2 e B B A B T m = AR
ZHEM SRR,
2.1.2  wE gl E g5 R A A Design-Expert 8.06 {4 %}
2 PR B BEAT 40 A 45 2 o 1 T LA 1
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Table 2 Response surface design and experimental results Table 3 Analysis of variance
55 A B C HBERY/% FEKE CEAEM o AamE By F {H P {4
1 0 1 1 18.58 BRI 152.760 9 16.970  47.11 0.000 3"
5 1 1 0 18.29 A 44.460 1 44.460  123.40 0.000 1+~
3 0 0 0 21.58 B 0.078 1 0.078 0.22 0.661 3
, . 0 . 1717 C 8.760 1 8.760  24.30 0.004 4%~
- 0 ) . 18,36 AB 5.020 1 5.020  13.93 0.013 5*
) . ) . 13,90 AC 0.220 1 0.220 0.61 0.469 1
BC 0.660 1 0.660 1.84 0.232 6
7 —1 0 -1 12.30 ‘
A? 67.120 1 67.120  186.29  <C0.000 1
8 ! ! 0 1669 B? 25.370 1 25.370  70.41 0.000 4
9 -1 0 ! 14.79 c? 12.650 1 12.650  35.12  0.002 0
10 1 0 1 18.72 Y T 1.800 5 0360
1 0 0 0 22.19 SfRE 1.610 3 0.540 566 0.153 8
12 0 0 0 21.81 4R 0.190 2 0.095
13 —1 —1 0 11.02 BA 154.560 14
H 0 -t 17.23 tOBURAG B E R A RS = 0.988 3 BURL G 48 0 R M RAg —
15 0 1 —1 15.38 0.967 43 * .25 B2 (P<C0.05) 5 » * .25 Sl 3 (P<C0.01),
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Figure 1 Response surface and contour plots for the interactive effects on the yield of RTP
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Cob T B BE 25 v M IR T ) - = 35 AR 20 09 5 R 1 78 b bl
OB EL B4 A8 A /N 42 SRR EE 9 28 Ak 6 B 3 T 5 v 32 42 BOR
JE 9 52 WA A 5 T 1 Ch) T AT B TR BB R4 LA (] 22 1] 38 1
PR B2 Gl H 8 20, BT b 32 38 B0 B2 19 5% ) 4%
K B 1 Co) AT 48 A () A0 0} b 22 ) 38 B R 22 il
103 RGN B R 2 SR B R A Rk, IR R
PRI BE X = - 2 iR U A 3 R, R 43 B O R
BRI (] FVBORELE . 552 3 5 R — B,

i i Design-Expert 8.06 A #4545 =0l R 20
AT 2 R BUE B 96.39 °CL R H 34,41 & 1
(mL/g) HEICHT ] 2,13 h, tb 4% 4 T 14 8] £ 0 i K15 %
}22.32% .

2.1.3 EIFESEE A TEFRE S LRRERIREZSH
BIE Jy  JR LR BEE 96 C i kL 34 1 1 (mL/g) 42 B i)
2 b, HEATER IO TE 92 0, 9290 P47 3 W T AT = 0 AR 2 0
PR N (21.23£0.77) Y. L5 01T Jy A2 B0 {1 A4 AR X R
22 4.88% . LW ] A B RY bb g A BR) S8 L BE A T 4k =k
T AR 2 B4R IS 0 T

22 ZMHERSERNL&L

2.2.1 DEAE-52 B F#MZEN E 2 =0 HRE
RTP 7 DEAE-52 B FAc ekt gy el ih 28 . i /& 2wl %0,
A3 B4E NaCl ¥k B vk BE 47 0.0,0.1,0.4 mol/L 432515 5] 3
AR, AT B 4~8 45 4 24 ~27 4 4 65~69
LBV VRS BT A8 h R T A5 B & 410 R R £
R A4 8 RTP-1,RTP-2 . RTP-3, 3 it 4 3¢ 3 1k i 56 46
JE. 459 R 3 RTP-1 fl RTP-2 413 6% £ 2% . A T H 454
FAE, A B A RTP-3 i —25 1) 4 B 4lifk .

0.5[RTP-1 o e 110 T

,,,,,,, vz pF *

0.4 NaCl ] 0.8 F

° RTP-3 =

= =
s £ 03 0.6 3
SEp =

< 0.1 02 F

E

0.0 0.0 £

0 20 40 60 80 100 ©

HE

Tuber number
B2 Z-#H4 %4 RTP £ DEAE52 & F 44k
W84 2k B £,
Figure 2 Elution curves of RTP in DEAE-52 ion

exchange column

2.2.2  Sepharose CL-4B B CH: EHT = HAR 28 K 3 2
RTP-3 1 Sepharose CL-4B @341 Ve Bt 2k . b &l 3 "I %0,
=MFHFAR LW 5 RTP-3 4233 Sepharose CL-4B #E Ik 6%
4l A0 A5 21 A 8 JBe R I il 28y B — X R U, ) 25 B RTP-3
R ) — 22 W WO W X T 1 TR TRV, ZE AR KB BT 48 b LA
BTG B8 = HF R 2840 RTP-3-1,

2.2.3 ZMEAMRZH RTP-3-1 W4 %5 Ry FENE X
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Figure 3

% B
Absorbance

Elution curve of RTP-3 on Sepharose
CL-4B column chromatography

JH TSK gel G5000PWXL % 54T » DL SR Bl & 51 (M = 4.32,
73.8,289,990,3 755 kDa) Jp A, 25 R W3 4, DAL B BT[]
(O I BE A AR AR UE R AE 5> T 2= AT 1g Mw AP AR, 4
il A X 3 F BT S A AR ok i 4R A5 B0 AR ME T & lg Mw =
—0.767 9:4+11.762,R*=0.986 2(WLI& 4), K 5 W%, =
M7 AR £ B RTP-3-1 76 7.380 min 44 3 B8 — % R 0, 136 9
RTP-3-1 Y — VB0, 20 B2 A0 v] AT 45 48 43 T 5 X B o
M2k, Al ok 15 = 95 AR £ B RTP-3-1 Wi 8 M0 7 &
71 244.2 kDa,
2.3 EEHRIE

6 =M ZHF RTP-3-1 /KW AE 190 ~400 nm f
HE R . b TR A4 T RTP-3-1 7E 220 nm Ab A
SR, 7E 260 nm TG g WO L ZR W] RTP-3-1 RN 3 %R
SRR, FIFEAE 280 nm JGHH S A9 W% i % L B RTP-
31 AT EAE S MEE A,

T4 BRENSFE Mw RIREBRE:
Table 4 The computed valued of glucose Mw and ¢

Fn i B/ kDa M-w/Da lg Mw t/min
4.32 4 320 3.635 10.697
73.80 73 800 4.868 8.874
289.00 289 000 5.461 7.975
990.00 990 000 5.996 7.524
3 755.00 3755 000 6.575 6.961
7.00
Lj 6.5r ° lg Mw=-0.767 9¢+11.762
= s 60 R’=0.9862
E N
Fé@i&
DIEH ¢ 50+
w £ =0
RE 45¢
g ao0p
3.5 s ‘
6 7 8 9 10 11

B2 i ]

Retention time/min
B4 BEERHRBEREDZ
Figure 4 The HPGPC calibration curve of

Dxtran standards
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Figure 5 The RID HPGPC of RTP-3-1
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Figure 6 UV spectrum of RTP-3-1
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Figure 7 Fourier transform infrared spectroscopy

of RTP-3-1
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Figure 8 'H-NMR spectrum of RTP-3-1
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