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WE  LZEE P RBUR KIS 28, SRk s a3 8] — Rt 2 M4l 7 FCPS-A. R RREEIRE
BiE (I (HPGPC) TN E Hog 3 —PEZ i, P35 THEN 8.7 x 10°. IR, GC, #/MMKAR . °C NMR K
TAR I I B K LRI 2 G IEAT T 3R AR, 5L, X h ek B | BRI b K 2L b
WERRAA I, FLBEIR G 1:5.7:0.6: 1. 2. FCP5-A N2 43 X454, H12) Rha(1-54) GalA (144 F4E , 78 2=
WEA 4 DIAFAE AT 35 SCO8E B2 & A SO BT RLAD B AG , IAMIRFEAE3 ) Gal (1 KR uFREEN Ara(1-5
Gal(1= Z5R4/R, FCPS-A J— i (1 1L 2 B itk 4y 2 22 0.

XEIR WK, 28, Eaifh; SR

FESES 0629 XEAFRIRED A XEHE  0251-40790(2008)05-0936-05

SRR AT R, T 2200 10 4R AT & B ) Z AR LA BE R U5 R 4
Ay, T ELE BB | HURE | PUREE . S M R RS LR A E . A SRS
2RI E 2 Y, BOR AR 2 1 LA R RG22 05 b s Fis i, R M Iih
J7 IR IS B BB L ZE 85 ( Cornus officinalis Sieb. et Zuce. ) TR . 25
WWE TR AT L), BATRMEIHE, TR EB AT 148 Z0E R L2 83 1) 2035
PERGSY , B HUEAL B e T S5 A BIE L ) SAESR T B T AN V2 6TE. A 48
GBS Al K A BRI SCERIRGE T EE LR S . AN SO L ZE B P A B Al A —
PR ZBE FCPS-A , FEXT B T M S5 b AT T 5.

1 SEIGERSy

1.1 w8l RF 5ER

2R TP h 2 i g, 2% A LA B RHMEY) LLZE B ( Cornus officinalis Sieb. et Zuce. )
RSE. BN | EEE | BTRLEOE | AR T ERNE | AT AL b 2 A A R AR |
L FUEREIR | MR 1 A LA ( DMSO) 4 Sigma 775 s R B b Ak A /2 s 136
O3 2GR 238 ) e Ak — W e e pH R B iR £ (CMC) FIRACEN Z AL 80 ( NaBD, ) 7 Alfa Aesar
7oy DEAE-£F4EZ (DE-52) iy Whatman 77 i ; Bio-Gel P-60 & Bio-Rad 7= . Waters 2695 R = 5 i A
I, BOE 2414 R 2EPTERIIES 5 Shimadzu GC2010 BV ALY, %] FID #601#%; Shimadzu GC—
MS-QP2010 BN, RHIH &5 (ED) B ; Lambda 25 UV/VIS #!( Perkin Elmer 4277) 254}
SPIEEEETT; EQUINOX 55 &I ( Bruker 4277 ) f# HLIH-2T /MY ; Varian 600 MHz 24 IEHR{L.
1.2 FCP5-A WIS BS54

FEILZEBHET (50 C) , #fiF, FH30 CAKEEE2 IR, 45 16 h, $EBGEREHREINA 1 mol/L NaOH
P pH 2 5. BHHARBURE 0 (3000 +/min, 15 min) , 78 80 C/KHEELS h. A3 WAIRBUR, W
45, FOBERDL, N Sevage A BRI E A . BT, Wik, 15858 @12 20 FCP.

4 FCP i DEAE-Cellulose £ ( HCO; #Y) | AR ZEEIKFN 0.05, 0.1, 0.25, 0.5 mol/L NaHCO;

WS H 38 . 2007-08-20.
FEWH . BZRNNZ"H (HEHES . 2006AA027146 ) FIEE PG 24 B8 & R [ #EdES . 2007K16-06(3) ] %EH).
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VR, BRI Ays ORI -BRIRTE ) T Ao A IFH—IEAL, 155 FCPL, FCP2, FCP3, FCP4, FCP5 %5
MZWEA 7. FCPS 282 IR Bio-Gel P60 BERCAE (3, L 0. 1 mol/L NaCl PG, &, 1580404k
ZURINZE B 2 FCPS-A.

1.3 FCP5A H¥—MEHFENE

KRB 15 5 (6357 (HPGPC ) X FCPS-A #E4 7Y —VE Koy F o il . A3 45 . TSK-Gel
G3000SW {354 (7. 5 mm x300 mm) , JEBIAHABERRZE MR (0. 02 mol/L, pH =6) , Hih B {AF /341
$90.2% , $EFERE20 pL, Wi 0.5 mL/min, FEAF RS FIARIZS LR 24 30 °C.

S5 Dextran bRl 534y B /DRI IIR)T 5200, 11600, 25000, 48600, 80000 KIKHFFE , SR
XPRESIERE ) M R EA RS DL 1gM, X eo 2l bRuE M e, AR RS 07 BRI HRAE S R AR X 20
1.4 HBEEARSENNEREAR S

BB AR OB O R SR TS A BRI R ) SRR | MR K Bradford 15 IIE , 43
LA HE | UL A VR AR, ZfilbnifEih 4, THaRE S i & .

B2 mg KERL, IMA 2 mL2 mol/L TFA, %M, T 121 C/KA#2 h, WERT. $%8 Jacob Lehrfeld ™
() 7 V8 A SRR i [l A I PR RO R, (AR x50 #1:(30. 0 m x 0. 25 mm x 0. 25 wm). F2
FEFHIREA T 180 °C (2 min) , 6 °C/min; 210 °C, 0.3 °C/min; 215 °C, 6 °C/min; 240 °C (30 min).
1.5 EHERKAE

B 30 mg FCP5-A #£f5, A 10 mL 0. 1 mol/L TFA, 7E 100 C/Kf# 1 h, WJERT, &8 3 d. ¥iE
MraRIN K4, T CBEDTRE , T BRI, BUTRER I TOK, R UR T KB ieshbnkis
WORER . 2350 e BHTAS SN 5 BHTAS PIFE G 1) BRBEZE .

1.6 HEEREEIEREREBELS T

BHIETR 1A 5K FH Taylor A1 Conrad""”’ B, A 3 IR, IS Yan 4 FCPS-AR. %718 [ abh
H IR 3T FCPS-A-R 1Y SUBHZH 1.

SRR R Needs 25 )7, HIIRALRERL 20K, IR, ZWefl, 14305 SLAL i B 2, Bt
BEATAEY), P17 GC 5 GC-MS 2081, GC-MS @it N rix-Sms #£(30. 0 m x0. 25 mm x0.25 pm) , FF
FHR AT 140 °C (2 min), 0.2 °C/min; 150 °C, 12 °C/min; 240 °C (10 min).

1.7 #ZREHEHRENE
FEaHEK S0 3 K, BRRACH G R TH4HT, T 30 °CH Unity Inova 600 MHz NMR {3l 5.

2 #HER5FR

2.1 HBEHL
W ZE 8 2 KA, BEHT . Sevage A 1 MBI L 2E SOHL B FCP, F550 0. 89% | HI Ml 4
g k. SREBUR IR YEIRSE (pH N 1 ~2), 3or FCP5
kb IR, S IAC T mol/L NaOH 25 Tam !
JH95 pH 2 5. FCP £ DEAE-ZF 4 AL 5455 5 220
ARSI 1), ot FCPS S T4y, 4 Bk <15
Ji A Y 84% . FCP5 2 Bio-Gel P60 tEiE— 2 4ifk 310
12N A~ 3 FCPSA Hl FCPSB (1 2). FCP5A °H 0.5 |-F
FHELSY, FUGT Bio-Gel P-60 HEASF 4k 111 % 0o b o FCPE T
HEWICR A, THEIRIUEAI 0. 19% F Mmbeotnbe

—1F = =NE
2.2 j’] l%'ﬁfj\?a ;}J /EJﬁ - Fig.1 Elution pattern of FCP on DEAE-cellulose

A VR, 35 TSK-Gel G3000SW  pepi—FCPS were obtained by eluting with H,0. 0.05. 0. 1.
*jf 4’%‘ /% ﬁu % EI:% 55%1:/]—:\‘ YE Fllzlgl ( 5200 5 11600 , 25000 s 0.1, 0.25 mol/L NaHCO; solution, respectively. Aygs was de—
48600 . 80000 ) éj\ j'::;IJ FH @% ﬁ?i % ‘(FF ﬁ ( 0. 02 mol/L , termined by sulfate-phenol method.
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pH =6) BB AR T ECR 0. 2% ISR, e R 14
RO ), 454 4 k075 38 e 0y b2
leM, = 6.21659 —0. 09709, , r =0.997. FCPS-A 7E ] (I)Z
HPLC LS) o ipie, RUTLAAS 4. 5 L
W5 FCPS-A 76 TSK-Gel G3000SW A |- 1 {5 5 i} S
Bl FEA I BRIP40 TR 8.7 x 10 "
2.3 EREARINESEAEREERKER 0.0

2 6 101418222630343842 4650

M HTEE R KT, FCPS-A H R 22hE Number of tube
BALREAFTRE | LB Bp ZUMRE R LA, BEZK LR 1: Fig.2 Elution curve of FCPS on Bio-Gel P-60 column
5.7:0.6: 1.2, HABeThifropE 5 S S 20 67. 1% eluted with 0. 1 mol/L NaCl solution
(WL 1), HAZME FCPS-A RYERES N 90. 5% , WERERR S0 26.0% , HAGMEN0.2%. &
HMEIEHTE 200 nm ZE AT A BRI, THI7E 280 nm ZRTEWN, RWIHOREE T, X5 ke 45 1
—FL LIAMIERE T, 3600 ~3200 em A BRI Y O—H fHZEIRSN; 1737, 1417 11245 em ' AbHYIR
Wl A R FEATAE 5 890 em ' ARy IS VA I LI % 2 221 B RUBEFFREAEAE. R FCPS-A y—Fh
BT TR YEZ8E. FCPS-A TP EOBEIEIRZOA RS , o4 FCPS-AR p BRZSHE . BT Hiqr i 2 2f
FUBEA AL, BE/RHCA 1:5.3: 1.7, FCPS-A-R A MiEmG, HHEFUBE& B4 T FCPS-A Hhp sl 5
FUBREIR & 2 R (R 1), BRI O L J5 o 4.

Table 1 Monosaccharide analysis of FCP5-A and FCP5-A-R

Polysaccharide mass fraction( % )

FCP5
Yield(% )  Total carbohydrate content Uronic acid content Rhamnose Arbinose  Galactose Galacturonic acid
FCP5-A 0.19 90.5 26.0 11.8 67.1 7.0 14.1
FCP5-AR 12.5 66.3 21.2 —

FCP5-A 8Bk I, 43 MINHETAE N AL S T S (i o . 25 R 0o . BT A
BT B R B | L M ZUREIERR , BEIREE R 10:0.3:0. 8, FHH RN | 2 Ub S 20k
RERR A L RS 2. BT IS i B . BT hAa W | EIUBE AR ZUR R A 1L, BEIR Ll
1:52.1: 1.6:0. 5. BUHAAMERIRAAAE TENTAEHN, IF HBNTARIME S 1 94% , U6 H FTHLAFHEAL B S 6k
2.4 FCP5-A #1 FCP5-AR R EL S

¥ FCP5-A 5 FCP5AR 43334k 3 Ik, 158158 2 EMb 2. 20K B Omtte, ARk
BB A3 B AL RO EIEE 2 R 2R 2, X HETT GC 5 GC-MS 20#r, SRS E 3 7. FCP5S-A 7E GC
o 8 NI, T FCPS-A-R A 10 M. RIS E AR PR B i) S HAE GC-MS W ERE i 251U, 2545
TERITEXT IR AT LAHERTR o H AL B BEE A 2R . AR 20 FH SR ALHE ZEAE GC vy g T AR 55 R 107 %) i 7
PRI B R R, 4R 2 s,

R DX A3 it DR AT ) R SO I R O T A AR N g M, SE R A NaBD, A8 NaBH,
VE i 57 A T HE R R 1A , HBit Table 2 Results of methylation analysis of FCP5-A and FCPS-A-R

%ﬁﬁﬁﬁ%ﬁig*ﬁ(iaﬂg ;};Eﬁ%, EH Peak *  Partical methylated suger Deduced linkage Relative molar fraction (% )
i o K TR 6 I S ] ’ FCP5-A FCP5-A-R
43 TTIL, b o IR T 3 5 e A Ara(1- 30.0 26.3
MBS I RA B SR, BRI 2 2 506, Am 3) Aray(1- 19.4 17.6
4 BR. RS ER A B Ty 3 23 MeaAn SHAm(i- 12138
o . a 3,4Me,Rha 2)Rha(1- — 2.9
+ 4 =7 2
m/z235, 161, 117, ZHHHERENBS 55 4 gne,cal Gal(1- Trace 1o
TUWEH m/z 175, 133, 115, 101. H 5 2,4-Me,Ara 3) Ara, (1- 6.0 4.7
;ﬁijglzl_l—j 2,3,6—tri—0—rnethyl—Gal 5”39%4» 6 3-Me-Rha 2,4)Rha(1- 6.0 5.2
- b 2,3,646,6D,) Me;-Gal 4)GalA(1- — 8.1
FAL, {2 2,3,6-Mes-Gal BIFRFIERER 5 2 4 e, Gal 3)Gal(1- 8.1 6.8
Bl m/z 233, 173, 131, 113 24 8  Ara 2.,3,5) Ara(1- 12.3 11.6

EET m/z 235 s 175 s 133 s 115 s H:JE # Number of the peaks are the same as in Fig. 3.
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Fig.3 Gas chromatogram of partially methylated alditol acetates of FCP5-A(A) and FCP5-A-R(B)
Peak 1. 2,3 ,5-Me;-Ara; peak 2. 2,5-Me,-Ara; peak 3. 2,3-Me,-Ara; peak 4. 2,3 ,4 6-Me,-Gal; peak 5. 2,4-Me,Ara; peak 6. 3—

Me-Rha; peak 7. 2,4,6-Me;-Gal; peak 8. Ara; peak a. 3,4-Me, Rha; peak b. 2,3,6-(6,6-D,) Me;-Gal.
KR 2 AR AL, HAERIE R 2,3,646,6-D,) MesGal , 2R FUREBOL JA-FFUERERR , HOREE(L
T Co fir. BEMEIRAIAIGS , 4 SUERYLL OB Frag i, B B0E b, HARMER: v B 78 0F 50A & s
i, ZIHEN2,3,4,6Me,-Gal.

100.0 4 CH:0Ac
279 TNt
H—C —OMe
___________ f__________l_lz
o 750f 235 101
< i ,  MeO—C—H o
5 161
= 175 == =--=-=--"d----------- -
g /l AcO—C—H
2 s00f 4
= 101 H5 2
H—C—O0Ac
B 2 R
250 &7 14 115 CD:.OMe 235
47 129 17
| 53 73 g 19 144 161 l 23
0.0 St 6ol 81.°1o1 98l [T || N I 1.58| 173 Lo 203 I 1
50.0 75.0 100.0 125.0 150.0 175.0 200.0 225.0
miz

Fig.4 Mass spectrum of 2,3 ,6-(6,6-D, ) -Me,-Gal

2 AT 0L, AR FCPS-A Ry BT hiim & AR &, o S 74% , 35 Wk e R AR 7 e =X
Ara A 5 R, EIKMGAra, 3)Ara,(1- 5)Ara(1- 3)Ara, (1-F12,3,5) Ara( 1, HEE/RIL N
5:4:3:1:2. WEEEIRIRJFORIG HH Ava A1 Gal # B, o7 BB 29% , Hir Ara Jhy 3% R I (o 2R bl 1)
90% ). WiEE LAATEIRZ 0. 2,3,5) Ara(155% 2 403, 5 EWER 12% 5 2,4) Rha( 1€ 2 (5l 4 {7
FETET S, 7S 5% . ARumhi & e 500 SOb & i RBOHRSE , SRIWTH AL RO 58 4.

BRI RS, WA B A & A s n, Hh 30 T H AR 5L, B 3,4-Me, Rha. X fiE
S B T2 FUBHE IR (A7 A i L BRI AR ) 58 2 W S SO i, e ZUBHIRE R B 18 JROM L ZLBE S, X gt
WRESE A R TG HL A B i . UL R 36 -Gal 23 ) Gal (19 FP % #5207 X AE7E, HBER 1L N
1:2. AKi-Gal M7/ R EFURR T BEN. T 285 . 2,3,66,6D,) Me;-Gal F 55T 3,4 Me, Rha
5 3-MeRha G2 A1, FRILZUERER 5 R 10 VA EER LUAAAE T 48 L.
2.5 FCP5AH "C NMR

FCP5-A Yy "C NMR [El3Efr, §90 ~ 112 HF LA XK, §101. 0 F1100. 0 ZbAYIESM 1K aRha,
a-GalA, B S5, §110.0, 109.5, 109.3, 108.9 52 108. 7 4 a-Ara, FIE5. §104.0 H3) Gal(1-HY
E5, RUPREFILBILL B AR " X S MO R SE RAR—EL BIIX 819, 0 J FAEKE
Co P EEMES. KIHIXH 8 176. 8 Fl 175. 9 M LRLBHEERR Co ARIEMITE S, HT4) GalA (143
52)Rha(1-F12,4) Rha( 155800774 2 M55

LIANRIOETHE . IEAEA U C NMR BB A045 - —2 it al RIHERT FCPS-A 455270301k, h2)
Rha(1-f14) GalA (124 1= 1 LU BIAS B 8 T2 8%, TERZEWENY 4 NiAFTEST 2. 3 S 24 S I FThiAA
Wi K3 ) Gal (144 B, 43 S AR B Ay BT R AP DBE F1p 2B,

L5 ERTIR ) FCPS-A A5 R — R ZE BRI 208, 70 TR0 8.7 x10°. & i RZEHE . FThi{A
Wi U R U R A B, HE P BT R4 & AR . FCPS-A 224y 4k, HBHBE LS F mT BE N/
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2) Rha(1-H14) GalA (1445 E5E, 7R 4 AR S, 203X 1250 SCRIBTHEAR RS & 3) Gal (144
. X THAE Y PR RIS RS T
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Isolation and Purification and Structural Characterization of Acidic
Polysaccharide FCP5-A from Fruit of Cornus officinalis

YANG Li-Yan', HUANG LinJuan', WANG ZhongFu'~, CAO Chun-Yang’, SUN WenJi'

(1. Key Laboratory of Resource Biology and Biotechnology in Western China, Ministry of Education, Shaanxi Provincial Key
Laboratory of Biotechnology, Life Science College, Northwest University, Xi'an 710069, China;
2. Shanghai Institute of Organic Chemisiry, Chinese Academy of Sciences, Shanghai 200032, China)

Abstract Fruit of Cornus officinalis has been used in Chinese traditional medicine for over two thousand of
years. Polysaccharides, as important components of Cornus officinalis, have attracted much attention. An
acidic polysaccharide FCP5-A was isolated from fruit of Cornus officinalis with water extraction and column
chromatography. HPGPC shows that it was homogeneous polysaccharide with an average molecular weigh of
8.7 x10". Monosaccharide analysis by GC shows that it was composed of thamnose, arabinose, galactose and
galacturonic acid with a molar ratio of 1: 5.7: 0.6: 1.2. By means of IR, GC, partial hydrolysis with acid,
uronic acid reduction, methylation, GC-MS and “C NMR analysis, the results indicate that FCPS-A was a
branched polysaccharide rich in arabinose. The backbone was composed of 1,2-dinked Rha and 1,4-inked
GalA, with side chains attached to O4 of the rhamnosyl residues. The side chains contained highly branched
arabinan and short linear 1 ,3dinked galactan. It was concluded that FCP5-A was a new acidic branched poly—
saccharide of Cornus officinalis.

Keywords Cornus officinalis ; Polysaccharide ; Isolation and purification; Structure characterization
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