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XEgim  f-DRE SER HEUEREE FEUE IROVE

o A6 ER I e ) 41 B % % ¥ (Polysiphonia urceolata Grev.) B ¥ KA
P, ATEREE TR 21.4%, THROKTATERR UK 6.2%, "C—NMR GIFEIEH B K
TREHEEEN 6- MBE - H OB ER HEEMARN TR SE(LHES,
1996) A 3CH B K WIS ZHEH B— FIK K, KW 4 it Sephadex A25 i
Bio—Gel P6 it #7408, X428 i AHFHL 77 A9 208 A 'H — NMR H1 °C—NMR 3%
RO E T HPRBREN NS SR,

1 XBHESHEE
1.1 ZEEZENHE

PR (1996) T 45 1 2 B B&( Polysiphonia urceolata) ¥ /K IR HE.
1.2 p— HBEHIH A&

BOK 78 AR SR M B ( Pseudomonas atlantica) % TR R (& X McGill K% Yaphe 1#
L) R, B, UFRRHMMNERESEBIERTRER=ZA. BEEBEER
BPTER(25C ) HE3F 30h, BIMESL, 2IEM, #5.0(5000r /min) 20min. B EIHE
IMABRE R EE L 70% W, ARyiE, WS 2h 580, #EEER. 3
EAMALE 0.0Imol /L Tris BB FEHER, HL, B LERBABENES,
0.0lmol /L Tris #WBOENT, 20 S0;. KW NM f— BEMH®E. H L-KI MR,
FELRE O SRR A B A V5 PETR

B FR TR A B I (Groleau et al., 1971; Morris et al., 1983): ¥ 12.5g NaCl, 0.05g
K,HPO, - 3H,0, 2.5¢ MgSO, - 7TH,0, 0.1g CaCl,, 0.5g KCl, 1.25g TEBZEKEKE,

* EREMFEECWHIRA, B0137 S, Fike, B, HAET 1964 10 5, BFRA.

ALATREN BIXIFH WA LA RENE, EEk.
PR DMELRF20H, E2AY: 19427510,
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0.5g BB K (Difco) A Tk, A 25ml 0.2mol /L Tris W, #EH 1L, (FRH
Ha). #(a)Fl 0.3%FeSO, - TH,0 (K b) FBKT 1kg /om? Z RSP IIHAK
H 15min. BHET(2)BEERFEA 3.3ml(b) BH.
1.3 SEER KRS R B

B 0.8g £, 1 160ml /K, MAFEEFILLWE, BE 40T WA 3mlH S K
fii, T 40 C KB HMIR 20h, FMA 2mlEME. U L-KIKARXBERAG, £
AREFS . DIAEDE Smin, @ IEAEIRE XTERIBAKEN . ERRAY M 36
B95% LB, fEHMERE, 8O, EERSEREE, WY CEWRER.
1.4 FEREWE

¢« LR AR TEA DEAE —Sephadex A25 f54E( 2.5 x 20cm) ', ZifM Imol /L
NaCl A BHATH VRN, TR RS R Ve R, A B — B AR (Dubois et
al., 1956) AT MEEPHEHE, BA-IMA-IIFAMEE. BA-TMA-TTH
BB A, B Bio—Gel P6 fi%H(4.5%90cm), BA0.1mol /L NaCl #
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Figl 'H—NMR spectra of oligomers A—1I (a) and A~II (b) from cold water

extract of Polysiphonia urceolata



54 RIS A B - SRCEERT NMR SRSt 2 E L R SRS b 507

B, BESHRBRANRES, 6. 98 Sephadex G25 BB B, W
RERAYE, A3, BUERSE, KT, "
1.5 'H—NMR Fl°C—NMR JtHE4MT

BORTRIRERA-T WA -1, 25MAiml DO, BBEHT, MHESE4 K. &
JG&MA 0.6ml D,O, EMEHEAH-NMR %(0.5x18cm’) #, % &, f JEOL
INM~-GX 400 BREIEHRANAE 399.65MHz #6355 F ZHRIE H-NMR %K. RS T
100.40MHz #3% F 2 E A -1 FBH °C—NMR A&,
2 #R5itie

W “ LB 45 LA DEAE — Sephadex A25 Ml Bio—Gel P6 ik 4y 8, BEI%4H
A A—TR A-T1. ZBith. BT 54518 K 0.005g F1 0.02g,
2.1 'H-NMR HiEatras 5

A-THA-TI FZEEHER H-NMR ERWME 1, FmEHEM. MR Adr fib2fi
% 4.66ppm il Adnr 1] 4.47ppm( IR RO F AR S LA 4) KR EHERAE DP
Ui et al., 1990), 785 A—YF1 A—TI BREMR SB35 21 3, WEHTE 3.41ppm
M 3.52ppm HHFEMMES, SHFR L- FIWHRA C2 B D— EJ B H8A Co b
AHBEFEY, KK Génr 1 4.18ppm BIE S D—- LA HBN C6 LESBERB
#,
2.2 BC-NMR G Hras

A -1 FHER "C—NMROEEE(E 2) ., S8 A0S BB F AL S AL % (ppm)
ME1FR., A-TEENC—NMR EE 5 A -1 H#EK0, LAFER.

£l ZERSKTESEOEE A -1 5 °C-NMR LS8 (pom)( R, T TMS)

Tab. 1 BC-NMR chemical shifts of A—II oligomer from cold water extract

of P. urceolata, relative to TMS at room temperature

ERALD C1 2 3 Cc4 Cs C6
Gnr C10T1 70.37 82.32 6R.74 73.24 67.84
G 102.83 70.37 82.48 68.74 7.31 67.96
Gg 97.05 71.76 83.01 69.22 75.58 61.75
Gu 93.10 68.33 79.80 69.91 70.98 61.94
Anr 98.62 70.01 81.28 70.37 .72 69.42
A 98.87 70.01 80.41 78.19 75.92 69.72
Ar 98.87 70.01 80.41 78.05 75.92 69.72
CH, 59.30

D ARSI 4,
2.3 it
- ABRZERBRFEESHEWRR TR, L8165 (1996) i "C—NMR L%k iE
TREFZFEHPKERNZETER 6— MBE- B BEe AR, B 1K

1) Lahaye, M., 1986, Agar from Gracilaria spp., PhD. thesis, McGill University, Canada, p. 211
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R MY AT 2B A — 11 SEHRY C — NMR il
BC_NMR spectrum of A—II oligomer from cold water extract of P. urceolata

3.52ppm M 3.41ppm Bi{E ST, HEXSESFHELRE —ER2-0- FEM

6—-0~- REKEETRRER _FER B4 L(E 3),

B gEmE R 45 6

HH RN

B, i %(1990) RESE, RILESWOT RN+ REGARRE, mhi
EREPEAATE, Hi, RAESERR, ARE— T HEERE R L by
ERERRGARS. ARTH, SERSENRREHSRILESEEAF.

W3 BB ER AL

Fig.3 Disaccharide repeating units of agaroses

R, R,=H, BT, (1> 3)—p-D— %@t (1> 4)-3,6— Bk —a-L~- %I, R,=CH, R,=H,
60— BH - B8 R,=CH, R,=H, 2-0— P& — B8, R=50;, 6- BiME — T H,

p— BB L EE R S BN R R R R AT A RREN D-

AR
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B p— W@ b, XA D- KRR GE AN EARARRE, HURSES
Y, Z A-II 1 °C-NMR EE(E 2) fiE | FIn&mEFLE0% 67.84, 73.24
#1 68.74ppm 4351k Génr, G5nr Al Ganr K55, FH D— EIMHBAH C6 LAMBR
. 5 MR TLE A B A B T B 11— 4 (IEBA N & F LR BRBR R BT B VU ) AT B I
FALZEGIAE(T1 et al., 1990)#B2KL, AP, 59.30ppm BHESRAF EMAFE. HHH
78.82ppm {55 HI R IE M AVE .

R, WA 1A 2 AR RN, mEBESBEN A-IFEBE(REER2)
MA-NEB(RSER)SHRE, 22— =-0- HHE -6 - MERE - FEMLHEM 6,
Y- T —0- BE-6, 6~ “HRE- HHAE(E4aME WD), TR, SEES
WEEHE 4 RSN, WRIESHHEERETEY. Usov 3F(1987) X
P45 8 Polysiphonia morrowii) %5 f— BRRCHE KR, M EKMR(ERA I EE
B WET "C~-NMR &, #EKEBRPEAESR 6,6’ — “BMRE — FI AR,

a
0 opg CH:080; OH;CO CH,OCHs

HO HO, HOA—O
CH; O cH. OH
¢° HO © OH
A, Gas o

CH,080; o O CH;080; g H;CO CHzOCHs

m@@w@Mw

B4 ZEER KL WM SR S K
Fig4 Structure of enzymic hydrolyzed oligomers of polysaccharides from the
cold water extract of P. urceolata
a BAE =238, 6 2- =-0- HE-6¢HRE- FHLE, b EaK =3HNIH,
6, 22— —-0— BE_-6, 6 - “HRE - HFESH.

3 i

- BUCEE R KRB TR A%, 1 A TR A & R L0 B 9 RCRT Rl
DEAE—Sephadex A25 fl Bio—Gel P6 itEBIRIRAL, 28 2 AV0Eig, 403l 5
EHAETH: A-1FA-IL

B ZERE ) 'H — NMR A °C— NMR BB Son i 2 A i, A-1#M A-II
FRENRAE DB M3, HBERENERRIFINC, 2- Z-0- HE -6~
BRI — FHIUEM 6, 22— —-0- BH -6, 66— “HRE - HHE AWM., XERAH
BEEREPIRBRERN 2 AP BN TRESEST. '

1) Lahaye, M., 1986, Agar from Gracilaria spp., PhD. thesis, McGill University, Canada, p,292— 293,



510 ¥ OoH® 5 W B 21%

2 £ x KW

LS, 199%. WEHESHE, 20): 30— 335,

Dubeis, M. et al., 1956, Anal. Chem., 2& 350— 356.

Groleau, D. et al., 1971, Can. J. Microbiol., 23. 672— 679.

li Minghou et al., 1990, Chin. J. Oceanol. Limnol., 8(2): 135— 149.
Morris, L. M. et al.. 1983, Eur. J. Biochem., 133 673 — 684.
Usov, A. L et al., 1987, Bor. Mar., 3K5): 365— 370.

STUDIES ON THE STRUCTURE OF OLIGOMERS FROM
THE POLYSACCHARIDE OF POLYSIPHONIA URCEOLATA
(RHODOPHYTA) USING j—-AGARASE
AND NMR SPECTROSCOPY

Gao Hongfeng, Ji Minghou, Cao Wenda, Han Lijun
(Institute of Oceanology, Chinese Academy of Sciences, Qingdac 266071)

Abstract  The polysaccharide extracted by cold water from Polysiphonia urceolata col-
lected on March 1990, in Qingdao, was hydrolyzed using B—agarase from
Pseudomonas atlantica. The mixture after hydrolysis was precipitated by adding 95%
ethanol solution, then the upper clear solution was evaporated in vacuo. This ethanol
concentrate of enzymic hydrolyzate was chromatographed on DEAE—Sephadex A25
and then Bio-Gel P6 columns. Two charged agarooligomers A—1I and A —II were iso-
lated from the eluents. Their degrees of polymerization were estimated by 'H—NMR
spectra to be 2 and 3, respectively. Two oligomers gave clear resonance signals at
3.41ppm and 3.52ppm in 'H—-NMR, which showed the presence of methyl groups on
C2 of L—galactose and C6 of D —galactose, respectively. A strong signal at 4.18ppm
indicated that a sulfate group links with C6 of D —galactose. The structure of the
cligomers A—1 and A—II was deduced by the assignment of chemical shifts in 'H—
and "C—-NMR spectra to be 6', 22—di —nethyl —meoagarotetraose — 6’ —sulfate and
6', 2'—di —methyl —neoagarohexaose —6*, 6°—disulfate, respectively, which constitute
the unit component of the polysaccharide of Polysiphonia urceolata.

Key words B —agarase Polysiphonia  wrceolata Charged agarooligomer
Neoagarotetraose ~ Neoagarohexaose



