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EREENSBSERTR
HTR RR F8%

REKRERBFRENABERFRL. RE, 430072)

W E

AR ARRERAERY, RELKRERY. HRARTT2MEETFIHR
A5 o Sephadex G— 100 £ E47. R eH i 8. 4 F¥12.5x10%
R h D- $48. D- HHBBR. L- MEaEAFL- A58 ER
A 7.7 :1.8 :0.4 :0.1. 2BEALR. FAALRE. HaRE 4. Smith
KA GC—MS. IR, 'H-NMR. BC-NMR o#. &Rk, $3#4
$aiuH TG L(1—> 3)D- FBEAMAK. FSFIARBEAC A
HEsk, FHERIFILBEL (1>6) &bk, AP p(1>3)5 (1> 6)
Repmramsoh 1.83 (1. o FoHianiionst Thenk %
BmAmm, FAHHBREEAMRS THRBL.

F@A B EBREHE. LEEN

FPEARNEERNER. BMEAKERE" Y, RTTRFLI% WERSH
(Lacquer polysaccharide) #BF% B MR HERMN K, BEEMBEBERNA
Oshima % JL#GE" Y. HFEWMAAEXME T ENEYEENNME, FXREE
B CAERA b, B ST U R AR S SRR Z RN X R, EARA
PR, BEREAERT, SBALERRAEYEENSRAS. ASCRALFERERE
HWEHGE A TE IR TERSENLEESH.

S
Lit#
WAL B 1990 4F t = AL 7.
2. (&R A

%50k A Shimadzu UV — 300 BI4Y, 056 NICOLET 170 SX ®#{L, K
# B #7 £ Shimadzu GC—-9A, &% W #§ € 3% & Shimadzu LC-6A, R EM K
Shimadzu RID-2AS %, GC—MS % Hewlett—packard 5988A ®I Bk i {X, 'H #
BC—NMR 3} Varian XL —200 #4{%.
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WHEZHE N P %1 pullulan 24 (BAKFB). Sephadex G- 100 (pharmacia,
Sweden). CMC B 1-cyclohexyl—3 —( 2—morpholinoethyl) — carbodiimide
metho — p — toluenesulforate (H AR TR ). BRI BRI A T Z5h KA R
%, FBKHIKERK BERFEEMRT45T.

Sap of Lacquer Trees 3.4ZFZ8 (LPS) B4
; | acetone . y EREMAEEBRE. EH HLO;
Insoluble part Soluble part ARV MY E KGRV ARy
(LPS etc) (Urushiol etc) e, RTEBNEAEY. BEAR
| + H0 . BUmAKE #, BREKAEY, B3
Soluble part Insoluble part THEROBORB. HILES R
{ 732 lon exchange resin B, #7732 (HY) B FRHMIER:
LlPS(Acid form) La lS 11 i 24T, UK. UVISM. i NaOH
orm e R BB AE pHT, FEMAEN —
g Phadex G100 ¢ X, BOUTRE LPS £M&. %k
| dialysis o g B K% M. 3E 1T Sephadex
Llplso hilisation G-100 EE#, 0. lmol/1 NaCl %
Lps B KW - WEGERW. BHE »
HTH BEHEKR LPS ¥ R

Fig.1 Separation and purification of the LPS

4. 455 FRIE

SRS E26EE, S5 Dietrich %9, 1 0.5% HASEABHIR (5.5%9.0cm),
el mAE (0.5u1 & 3ug). RAZMEWRG: Z K2 # (0.05mol /1, pHS.5);
C B (0.05mol/l, pH8.S5), EEHIE 160V, Bk 2 /Met, DL KB B
. LPS mBEtRK 30, 55—,

PP/ Sephadex G— 100 HEEH M E4E, B LPS ¥ & 15mg, % T&/|MER NaCl
W#H, L Sephadex G- 100 E#4 (25%3cm), i 0. lmol /1 NaCl %W BEH. #
# 0.2 ml/min, 2-FRBE, W77 %R

A HPGPC #i& 4> ¥ &, # 1% Shimadzu shim—pack DIOL - 300. ¥#¥t#4
M 0.2mol /1 BERREL 2 shl (pH6.0) #1 0. Imol/A Tris— HCl Eah# (pH8.0).
FEE 25ul, W Iml/min, REFHKM. 45428 pullulan P-800, P-—400,
P-200, P—100, P-50, P~20, P-10, P—5. ditrdEmiisttiiis FRRER
R RO BER AR E R, BBIER E 2k, SR/5 H@ L LPS i Mark — Houwink 7
BEBUR LPS 8 GPC #3524k, Miki§ LPS 4+ T&£.

- EL2EIKR

BJEHTEH LPS & 15mg, 4512 2mol/1 TFA 5Sml #% 100 C K& 12 /pif, %
BERRR K TFA, HAHTRENAZEEG ZBILHSHEN. KEREN
Whatman No.1 34 (40 x 4cm), BHARKETE BR K (4 11 :5). -4
EZRREABE. SHENEASG: BEFHOV-1 AEMHERY (28mX0.22mm);

A 1.
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R 200 C; H4b=E. RBMEEE 250 C; AAHE 40ml/min; BWK 30ml/min; 23
HX S0 :1; #eReR 1ul (F5ER).

6.LPS th iy B R R 5L

LPS #%3CR A7 RER B, LPS 20mg 3% T 6ml K, fmA CMC 200mg, A
0.05mol/1 HC1 B3 E #%l pH4.75. FERBiH 2 /paf, BH A 2mol/1 NaBH,
2.5ml, A 4mol/l HCl B shiE 4+ pH7.0, ERBEH 4 /ey, RNEBEN, BL
Sephadex G- 100 HE#. K#¥e. REFFRM. BHETR BHCEFEERSHE.
IR B:HE Bl R 524

7. RE{ RN

BUR RS LPS 10mg, #% 3 B £ Hakomori # '® 43 51| xf i [ &1 A1 i & /5 44
LPS #ATHEAR N, IRKUEELTLE, 9% FR Sml, T 100 CHEKE 6
/NE, 4 2mol/1 TFA 100 Tkf# 6 /N, i NaBH, i& R, DIREET — mbbE Z etk
ESHENM GC-MSBAM . i t&HE: aB X EL & FER 70V, #
B L 300A, BFRIEE 180 TC.

8. BB EL S 1L #n Smith pERE Y

®EEH LPS 15mg % T 15ml 0.01mol/1 NalO, %# +, ¥ pH4.5, &)X
BFST 4, EWBEASEEEEY, T 220nm 4R NalO, MiK#ER.

Smith f&f#: # ERKM, 120 /M EARNZELE, MZ 8 1ml, #i#, BREd
# NalO,. BS54, FH NaBH, 15mg £JE, AREB M ZE pHS. 5. BEWE. ¥
G B LR, 0 2mol/1 TFA 5ml, 7£ 100 CHENKE 12 /h8F, EFHE. BE
EF. BRBETYE LEEESHEETR. #ARAE. AERREYX RRE .

9.1IR 1 NMR #3|

IR 5t LPS ¥ % 2mg. KBr [Ef, 4000 — 200cm ™" 3344

NMR %/ D,O %7, =B FH#4E 'H-NMR M1 ”C-NMR # LPS ¥i%A.

g R 5 it #

1.LPS s Bma R —tk

WERMEBRARY S, BOUKRERS RSB LPS. @ ALir (NH,),S0,
ZRVIERE. MTEBRFEEREA (BME5HEERAS) FEXY. (NH,).S0, &
BEBEATRETS. XAREBRESHEREAEK, FEA 732(H") METFREMIE
BEEF. 2BHE4HMEEE 10— 2m/Ah, AIEUEBEHAEF (Ca?'. Mg,
Na*) REEERM LPS B, HUARESHE NTARMK LPS SRR S
(8g MLA PTG ¥4 6.25g). WE N 78.1%. A ¥H5dh A Sephadex G- 100 £ /24T
SBIRERL 3g¥MEMEAE 1.67g KR, WEN 55.6%. £ UV ¥, 260nm 7 280nm
TR XA DHEERERAARZABES. U EIRALLREE N
LPS BB A EERAIE. SR LRIB Y XA DEAE - Cellulose 27
%, LL0.1mol/l NaCl B dE. Ve B — B Xt BRiksr, EARRET 10%. X
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1op ATRER BT LPS 7 AL b 7™ A= 3258 i W Bt 1E i e
2

LPS & Sephadex G— 100 B H: 2 #1025
B g 2. ERAR LI B, TBEAXHR
£9. HIREEXkBAENE 6. FRiEH
0.5 LPS B¥—4i&, HEEKEK. EBETK KEE
FTHK. AT B BEAVEN. HABER
EEVRTFR. HRREN. HRRMHRM R A M

Absorbance at 490nm

¥E.
oot L N 2.5FR .
: 8 16 24 MRS ERESEA%E (HPGPC) M E
No. of tubes LPS 894 F&, AEIRE. BHRAERETLHK
Fig2 Chromatogram on Sephadex . 435 LI BeRAERA Tris — HCl B W N FR AR
G=100 of the LPS H 3h#8; F shin—pack DIOL - 300 EME. Al
Mw12.5%10% Ja#& My 12.1x 10°, HTEIGMELE 4% BUA.
3. {LRAR

LPS # IR $HER MR 3440, 2920. 1620, 1425. 1055. 894 #1 780cm™!, HKEH
R—FMESHE. WM - HRRRNFESR. BHIALPS A CHER.

LPS 252 28K KENARAEIME (Gal). FirfakE(Ara). BZH(Rham).
BREBLEERSER. ¥ LPS#HITAMRAR: —RHB2KE. BFE. ZBAMSHEN.
B & BPHASWE/R LY Gal : Ara : Rham=7.7 :0.4 :0.1; =& H CMCH
1- cyclohexyl—3— (2 —morpholimoethyl }-carbodiimide metho—p—tobuene—sulforate
1 NaBH, #7RERE, BEL2KHE. &F. ZBRAMSHENR. dibT#—-$%H
LPS £ D-Gal, D-GIc A, L—Ara fiL—Rham 4, FEE/RHH7.7 1.8 :0.4 :0.1.

4. HBAMEERHR

LPS #iE /a8 LPS 43 5l# B i) Hakomori ¥ #4k, 2R EAEH (IRAE
3440cm™' R EALBER W), EFRAN=FMREMKFE KRYEE. B LR
FR K Alditol acetate fESHBEHTF GC/MS 441, GRRBEK 1 Fin.

Tab.1 GC-MS Analysis of alditol acetates from the methylated LPS

Methylated sugars Molar ratio MS (m/z) mode of linkages
2,3,4,6—Glc 0.33 43, 45, 71, 87, 101, 117, 129, 145. 161, 205 1—
2,3,6—Gal 0.45 43, 45, 87, 101, 117, 129, 161 1—3
2,3,4—Gal 0.48 43, 87,99, 101, 117, 129, 161, 189 1—6
24— Gal 1.00 43,87, 117, 129, 189 1=+3.6

B LPS A 0. lmol /1 BBt BR S EAT /AL, RN E2EM UV i, F 220nm 4
W BRI R, 120 /DEYE. FBMINFER—REE, FHBEREE (LIEAE
Hit) 1H#E0.81mol /1 HBAR. kY LPS nlRER L B4 H. FE/EHRILT 2 LPS
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#47T Smith @R, RNIEHPRA pH M8 E pH E2L (4.27 > 3.26) fiL
HRE. FXRANTPRAER. BREYEZBHLEASHEBRTS . SRR E H A
FFHH.

MR, HREBRFHEALM Smith LR, sTALPSHFHEEEN 1~ 3Gal,
HPrELR 1> 6 EBAR. BMEE C AT BEW, NE2 KN Gl A

S.REBRNRBEBIT

LPS # IR i A 894cm ™' FFAE TR UL, 7 840cm ™' B u#%; R 'H— NMR i
B, RIWEHRKK O HPT 5.0ppm. FHEHIERR - &.

6. REH@MEAR L 47

LPS #°C— NMR i#EHRH " L3 BRMENH (ppm) Héc-,(106.6),
3.y (71.9), 3c_;(84.6), 60_s(75.3) b0_s(62.8). 4h 6 178.5 ppm ¥ Glc Arh Cs
Hb2E AR, H 6106.6 ppm X 684.6 ppm 1 562. 8 ppm 435Kk f— (1 = 3)—Gal
B~ (1—>6)—Gal $5%# C, kX C,#1 C, & C, b #hits. ReHERET p(1—>3)C,
5B(1—6)C, xR E. B8 1—>3)5 pU-6)REBEHR LAY N 1.83 1 1.

G ERR, LPSIL¥EMBAEN: HIEAKEMH F(1 >3)-D-Gal i, 8
BIE Cofii. AATS Cal PAB (1 —6) WiER, 5 FMEEh Ara. Rham 71 Glc A41L,
He Gle AWBSFHERNE. BHit, LPSR—MAGEENHE. SHWEHNBRER
¥, LrAEAE3.

ﬁ—?ch
1
p-GlcA  p-GkA -Gal B-GicA
[ { / /
! | ] 1
6 6 6 6
p-Gal p-An —(1-3)-Gal-(1-3) —Gal B-Ara
o A f
6 6

6. 6
~3)8 —Gal—(1 -'3)-ﬂ-6al-(1*3)ﬂ-G!1-(1*3)-ﬁ"021-'(1~3)-ﬂ-011-(1-'3)-ﬂ-Gal-(l-°3)—I’-Gzl-(l ~3)-5—-Gal—(1-
} } )
B~-GkA ~(1-3)8— Gasl Rham - (1 —~3)—GicA~- 8 ﬂ-—Ga61
1 1
/ /
=(1-3)8~ Gal B-GicA

Fig.3 Structural feature of the LPS
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STUDIES ON SAPARATION AND STRUCTURE
OF LACQUER POLYSACCHARIDE

DU Yumin, KONG Zhenwu, LI Haiping
(Institute of Resource Development and Applied Science; Wuhan University, Wuhan, 430072)

ABSTRACT

The lacquer polysaccharide ( LPS) was isolation from Sap of lacquer
tree (Rhus Vermnicifera), and purified by 732 cation—exchange resin and Sephadex
G—-100 column Chromatography. Its monosaccharide components were identified
by paper and gas chromatography as following: D-—galactose, D — glucuronic
acid, L— Arabinose and L — Rhamnose (7.7 : 1.8 :0.4 :0.1 by mol). The mole-
cular wieght (Mw) was obtained to be 1.25 x10° by HPGPC.

The LPS was subjected to reduction of carboxyl groups, mathylation,
periodate oxidation and Smith degradation, and then was analyzed by GC—-MS,
IR, 'H-NMR, “C-NMR. The results showed that LPS consists of a f(1—3)
D —galactose main chain with a number of side chains, which consist of
glucuronic acid Arabinose and Rhamnose. The side chains place on some of the
galactose residues at C, position with content ratio of f(1 - 3) to (1 —>6)
(1.83 :1).

Key words Urushi, Lacquer polysaccharide, Chemical structure





