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[(FZE] Bl R b MRS 2R R & T 2. ik USSR M mBUaMATE TR 255 48 b, R
RSB A 1R e A 2 B B R AR BRI T S MR AW DU A6 5 LASE PG BR AR 2 MR B R ON SR 5 4 b , HEAT = S SRR B
H AT AL LA R EBRARMZ UK AN ER G 1808 , MIRNESSR R I s I (0 T2 8 R - el T 200 T 50 4K
90 “CTF R 3 UCERK 2 h fSIOROMR AR A TH:22 71 0. 12 g 2R 25 A 4 FEABRIN 90% L%, ¥ 24 hy B0 2 B3, UUDE
WRRTEAK Ll NS JCK LRESEV , K, TR INA =@ OIRELWRIE N 20% BRE M 5 T 50 °C,pH 3.0,3% 1
B¢ TR S0 min B, SR T 2w = HE AUV B HTRMATE P20 , 2RV 4. 03% (RSD 0.96% ) , W it 73 H0F-44 4

80.97% (RSD 1.5% ) , & 1R /SBT3 2. 02% (RSD 2.3% ), AMAIN 5 Pl CHy, F-3 4 0.079 ¢ - L™ (RSD 3.6% ), £
B ASLES R ) T AR N5 TR SR O i SRR, 18 A AR S B UAMATE P 2 B S
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Hoid BTG 25 | N A A 8 R G )il JBE S, 366
MR B B IEFEHE B0, 25 At g 2 ke
WHEBLEANE ERGREICT R RGMELL BRI |
AR A S P R POR R ELE AR H A I
PR B X R MAR 22 G aok B R AH DG 1 TG BRAE YR ¥
25¥) . ARF AR BA BUAMAYE T RIS )
SR ORATE 2 s L N E NN ANE L/ R A B i = 4
PRI N TAR Wy b TR K 80 R A
FIMAII T 70 BA 52 B [ Y A2 B O . iR
N =FAYER} Saururaceae HSRJE A Y EESK Houttuynia
cordata Thunb. [R5 4 Bl T H B>, BA T
P IR ) PR E IR D, i R B T il
% ENPIGER TR TR SR RETT . e
X R 25 HUAMACTE 1 1023 RO T 5 b 2 B, R RO
AR HUAMATE M, BICHUEE L RIFE T, JF X
SR B W) 00 S P A3 AN e PR R AR A B R B Bl R
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TALFE SR BRI SR A R Y £l 2R
A 20, B U LAAMARII I35 P 5 A Dt Ak 42 A
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AR X R L BB (v [ 24 A
FEBE , 5 100226-200404 ) ; =50 2 ( [ 25 4k 14k
2R R AL iE5 T20090720 ) 5 48 1l 3 H & H
(i SRR E R IR W] 5 100125) 5K
JEE g (L R A B A R A W], it
110617) ;25 B 52 G-250 (Fluka 7 i 3%, 4t
070325) ; iEHT4% ( Merck , /3 T-# B4 & 5 000 ~ 8 000,
3000 ~5000), HilR . &M ERER S A LA oK
CWE =R TR N o3 Mo, 1 Mo i B (25
%), KN =K, MIREZHIG A R A2
W IEBIZEARA A, 88 B R 5 B A 2572 2
W5 5 JHERI 252 %28 W HRRE H. cordata W T
i

L K- [ Mg 47 -4 01 24028 ( ) AR
] |3 TDL-4 BRI £ B DAL (L1 22 5= B AR
J7) ; Well scan MK3 #I[ifHR{Y ( Thermo Labsystems 2%
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H),2%2%2) s EYELA-OSB-2100 Ui/ 2% KA ( 75 50 B
fb EYELA /A 7] ) K5 ik /K IS E IR PR 5 25 ; 781 Martin
Christ RLPHR 1-2 LD 7% 7 15 4%, UV759S 484-
AL T (LIRS BRI A F]) .

2 Jrik

2.1 FEARARIOIIE  BUAMATE I < >R F 4
WYL I 50% ¥ I T 7 e /NG vk i B
CHyo WESEIE: EW-mmiE" . SO s
S S R AT SR SOk
[10] J775 ,450 nm "N 5 22 0 Vs T8 € i I A WO
B TR

2.2 RIRTZ BUOEROHN 2 g K% ARE , e
PREAFR] (A) R EE(B) IKE(C) EHE L (D) 1E%
BN R Ly (3Y) IERWIH R TR T 2%
it ZKFR LR 1, SEPBOR k% =005, -
THWE 4 R 90% DT 24 h, i 3%, DLTE MR
TR L R TCoK 2Tk VE U, 15 fa R M 2 0
DL IS S UAMATE P M 27 A 5 28 P Ao AN 45

®2 EPUESSIRE P R

Table 2 Factors and levels of the alcohol precipitate designing

experiments
A B C D
K PEHORRREE BRI B ] T
/g +mlL™! /% /h Z
1 0.08 70 8 2
2 0.10 80 12 3
3 0.12 90 24 4

T - PRI BB B A2 B Bt it

2.5 BETZE LURE (A) pH(B) W ]
(C) JEHERE (D) HHEEEFE, R L, (3%) IE
AEBCHRIEAT IR (0 T 2 B 26 R4, IR KR DL
3, UZHHIRARRMER KRR LSRR T
M ERCR

K3 IS IE AL P R K

Table 3 Factors and levels of the decolorating experiments

A B C D
(R3S X K T2 s K ik e pH WORRT SR
/C /min /%
e - 20 3.0 30 1
R IRKEIEARE R R KT 35 g 10 5
Table 1  Factors and levels of the extracting experiments 50 4.0 50 3
A B C D
7K P ) izl 3 WE oK & .
/h /C /15 3 é%%%é%l/t\,
2.0 80 1 30 3.1 RIRTZ KRTZEZLRREERIE4,I7
2.5 90 2 40 LTS,
3 3.0 100 3 50

2.3 WEULTL ME R BOM R W (g -
mL~", A) BEUCHE (B) (BEUCRS[E] (C) | n i 4
(B H, D) 1R 4210 4 IR, R Ly (39)
IESS R IEAT UL T 2 W S Ak, I & K
R 2, PFrAHDLREMUT JCK Sl (IR | Gk
SR MR R 2 . LA R A4
PRTE P 235 25 S5 45 bR R PR 2% I 2R KT X
DL Z W50

2.4 BREHTZE ZHHRWRAE 4 CTIMA—EHK
JEM =R CTRIEW, 72 4 C L E 2 h, H 10%
NaOH & AUG B £ DUTE, RIAT 5 8 H 89 20
Wo HHIZET 3% ,5% ,8% ,13% ,20% ,30%
M= IR, LUBEOR B R AL S BR ROV ZR B 48 b
KA R E FRCR .
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Table 4  Results of the orthogonal experiments on water extrac-
tion
No. ZWERE/ % CH5p/ g~ L7 LA IER

1 3.93 0.087 0.951

2 8.29 0.067 4.376

3 11.07 0.071 5.199

4 5.18 0.070 2.849

5 8.62 0.096 2.155

6 4.71 0.079 1.948

7 5.18 0. 060 3.662

8 4.29 0.048 4.270

9 5.68 0.078 2.405

Jr 2ot ion, D INER 2257 3% (P <0.05) 5 A
KAFLEL, ZRRAREENTZN A B;C,D;,
1M T A5 22 BEDUAMATS PE B R A T 250 A, B, C, Dy,
T A2 AR 5 1 1, AR 264 R AE AR
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Table 5 Variance analysis for water extraction

HE  AFEPFITRSS J72E MS F P
A 2.697 1.348 12.841 0.05~0.1
B 1.898 0.949 9.038  0.05~0.1
c 2.530 1.265 12.046  0.05~0.1
D 7.978 3.989 37.991  <0.05

HEf=2,F0(1,2) =99,F, s (1,2) =19,F, ,(1,2) =9(F 7,
10 7).

Z 5 TAE TR L R b (Ol 2 SR B
FUH R SEZE SR80 3) AT T 200, fRak i
B HARICT 200 A, B, C; Dy BRI 2 b, IR JEE 90 °C,
RIS 3 Ok, IKABECH 50,

3.2 BT Z IEACIERES R 6,77 220 A I
x7,

6 B Ly(3") IEACIR g Lh R

Table 6 Results of the orthogonal experiments on alcohol pre-

cipitation
No. ZHAFR % CHsp/ g« L™ N EEL
1 2.63 0.295 1.000
2 4.33 0.154 3.513
3 10.17 0.068 7.144
4 4.67 0.066 4.767
5 6.27 0.058 5.567
6 6.77 0.055 5.823
7 5.08 0.073 4.859
8 6.89 0.064 5.762
9 8.56 0.058 6.567

®T BHIUER TS 20

Table 7 Variance analysis for alcohol precipitation

KR AEEJr A SS J7 % MS F P
A 5.765 2.883 24.022 <0.05
B 13.237 6.618 55.154 <0.05
C 4.153 2.077 17.305  0.05~0.1
D 3.761 1.880 15.669  0.05~0.1

Tr2Eoi iR, A, B R 22 57 .3 (P <0.05) ; A
RKOTLIA N, ZHRRESNTZHN AB,C,D,, T
A AMATE YRR I T 20K A,ByC.Dy , h T
WL R GGV, 4508 Z Sh e 5 Pis " %
WS SR AMA IS Y25 B 48 b, B TL T 200
A;B,C, D, , BRI 48 AN S TR T 0. 12 ¢ 424,
JIA 4 A5 90% LB, #E 24 h,

3.3 BREATZE AR R =& L FRx i A
W E HIE RO LK 8,

8 RNIEIMR B = 5 LR i JiE B 20 b AR A R
RWOR

Table 8 Results of the deproteinizing experiments using differ-

ent concentration of trichloroacetic acid %
SR CTRIEE %o Z R B R B EBE
3 92.93 45.66
5 74.30 47.31
8 70.91 55.43
13 60.24 62.19
20 55.73 70. 68
30 54.45 71.78

IR, YA ORI EIRE 20% 5, EH
FBRRAZHER R AT, HILH & A b
RIkF) 70. 68% , AT I RELIRSE Ty 20% (1) —
ARG BR PR 2 I A .

3.4 WETZ IESCIREER LK 9, T 2o W
# 10,

RO IEHERIBLE Ly (3°) XL

Table 9 Results of the orthogonal experiments on decoloration

No. SRR R/ % ORERE/ % LERAER
1 17.18 40.99 0.59
2 32.49 57.59 0.60
3 2.56 59.73 3.62
4 24.29 70.55 2.52
5 6.13 40.08 1.56
6 21.53 55.75 1.48
7 4.37 57.39 3.25
8 6.13 68.00 4.01
9 20.50 41.98 0.37
F 10 {EPESOT7 220
Table 10 Variance analysis for decoloration
=SS ALl J5 F0 SS Ji 2% MS F p
A 1. 409 0.705 7.416
B 0.147 0.074 0.776
C 4.063 2.031 21.382 <0.05
D 9.958 4.979 52.412 <0.05
F:f=2,

i MR, C,D NER 2257 3% (P <0.05)
RSS2 LAV EE S S A R R
- 2073 -
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ZRA VM 0 JJR BTG e o € 3o R 4% PR R AR O R
e R KRR, PL AL B 8 T 25 8AB, C,D;
B 50 °C,pH 3.0, /1A 3% B35 P 5 2 B 50 min,

M FIEZ IR I T 414, D e v Fe i Ay

THAE, 25 BRIk 2] T 60. 12% |, [l Z2 45 2k
N 9.79% Ui A B8 T 20T 17,
3.5 RZRH S L BIEL  ARE DL - 25
JE f0 R BT AMATE P S 2§ T2 MR,
95% 3% W I W1, I 50 A 7K, 90 C Ri A 3
W2 h, BRI S ZH Y TRHZTL0.12 ¢
A2 A 4 ARG 90% 21, ¥ 24 h, B0
Z BWEW, DLTEHIR R JE/K 15 TR JG /K Z kDR
W LUK RO =4 LR E 20% (1R
S, F4 CF#E2h,10% NaOH 8 pH £ 7,5
O R . BT B3 0.1 mol - L' A £R R
pH % 3.0, 7 50 CF, A 3% 075 P e W FfF 50
min, B0, BRI, W 4E &N, R T R T
TR 3 Wk I gs R LA 11 EIZ T2 %0E .

®11 B2HEH & T 28I
Table 11 Confirmatory tests of the preparation procedures of

crude polysaccharide preparation

AiphEE SHER SRR MR EaE CHy
/g /g /% /% /% /g L7
2.016 8 0.0803  3.98 79.33 2.04 0.076
2.0075 0.0817 4.07 81.56 1.96 0.079
1.9907 0.080 6 4.05 82.03 2.07 0.083
4 it

ARSI RGMFIT T AR B PRI BT R
B R e ss B & T2 i HLZE SR B 8 A
(O T ARG H 2 38 2ok 990 S 46 DA 22 i FH ik v
i 1 L1 BRA A f0 IR R R A SGE A Tl AR A 7 1
Ty i, T o 0E A2 B R R S L A Bt T2
AP & I, SCHR KB R 4 A B
4 POyl ) R B AR OO R L, £
W15 R 4> Bk 8.38% ,8.07% ,7.81% ,5.82% ;
CH,, 43514 0. 078 ,0. 098 ,0.075,0.066 g - L' {H
PR Bl R TR AR L B, ANE T Tl b
A7, HOR R B B2 BT pH 42 1 5 4 AT RE il I8
Z MRS, DR o SR FH K3 T 20423, Sevage 1% |
ZRHOTRY: ERRR AR R Il 4 Ay R R
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73k v Sevage YA 405 FIIE T BEA T
N, Ty 35 2 P AR A R R B AR ICER, 1 il
VRS, Fh v X o 8 B 2208 vh 2 AV BRI T
30% , 1M =5 LM% H 1 ZBRFE A 70% , HAR
SERHE R SR O MIERRE H . [FRE, e T
UK KALBRE D101 FITG AR 3 Al oy ikt
Xof IR R 22 W 104 € 28R, e B4R K MG 8 B AR
BRI 5 02 B4 A AL O P Y (0 R, I R i
2%, A T BB IR Z R 10 4548 s KALR AR D101 3 65
RORAR 22, HARAER S5 15 P e ot e 2 22478 1)
RINF) 60% LA I, HIFR 515 FRAE R S ks %
ke, O o TG M e I 2

A SR UK BUAMATR A A R bR 2 — ik

JR B MR KR PN BE DL T2 20 5644, LA g G e b il ik

() T BRARIIE T35 5 () 2 MR IR 5, U R T

il A 1 #0122 W LA R W R MARTS M, T LR

S PRAIE 7 i Jo £ B 7 R R E e

R FORAG G RIE R R T 2, )ORE R T

PRIERHE B 25 BRI By 2z —o RHIAR S

BT T 2 o Y R AT 220 M S B e PUAMA

TEVESR B 1 MBI ib, ATAE S —RIoR 1 R AR Bt

MR, S 8 B AR VR T AMA I B O AR OC E

KPR 7 T A ] 5 1 R B T ity %of £ JJi2 0 ¢

IR 785> A BA BB X
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Preparation procedures of anti-complementary polysaccharides
from Houttuynia cordata

ZHANG Juanjuan, LU Yan™ , CHEN Daofeng *
( Department of Pharmacognosy, School of Pharmacy, Fudan University, Shanghat 201203, China)

[ Abstract] Objective: To establish and optimize the preparation procedures of the anti-complementary polysaccharides from
Houttuynia cordata. Method: Based on the yield and anti-complementary activity in vitro, the conditions of extraction and alcohol pre-
cipitating process were optimized by orthogonal tests. The optimal condition of deproteinization was determined according to the results
of protein removed and polysaccharide maintained. The best decoloring method was also optimized by orthogonal experimental design.
Result: The optimized preparation procedures were given as follows: extract the coarse powder 3 times with 50 times volume of water at
90 °C for 2 hours every time, combine the extracts and concentrate appropriately, equivalent to 0. 12 g of H. cordata per milliliter.
Add 4 times volume of 90% ethanol to the extract, allow to stand for 24 hours to precipitate totally, filter and the precipitate was suc-
cessfully washed with anhydrous alcohol, acetone and anhydrous ether. Resolve the residue with water, add trichloroacetic acid(TCA)
to a concentration of 20% to remove protein. Decoloration was at a concentration of 3% with activated carbon at pH 3.0, 50 °C for 50
min. The above procedures above were tested 3 times, resulting in the average yield of polysaccharides at 4. 03% (RSD 0.96% ), the
average concentrations of polysaccharides and protein at 80.97% (RSD 1.5% ) and 2.02% (RSD 2.3% ), and average CH,, at
0.079 g - L™" (RSD 3.6% ). Conclusion: The established and optimized procedures are repeatable and reliable to prepare the anti-
complementary polysaccharides with high quality and activity from H. cordata.

[ Key words] Houttuynia cordata; polysaccharide; anti-complementary; extraction; ethanol precipitation; deproteinization; de-

coloration
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