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RE T 1904 3 AR § - FERX S TR KBRS T2, MRLES DEAE -
Sephadex A25 il Bio —Gel P6 i/, B 2 HRFHIEA-TMA-II, £'H-
NMR #1°C —NMR }i¥Eotr, BESHRASHNE, 2- —-0-FE-6- RRE -
FHEIEME, 22— —-0- ¥ -6, 6~ “HME - FEAE, EHENARSEES
W5 IR H S,

X@E f-HURM FER THERKEE FELE FHRAE

T EICIRIE R 2L 3 £ B ¥ ( Polysiphonia urceolata Grev.) X Jg ¥ K v &
tE, TR T M 21.4%; THAKAT BN 6.2%. "C—NMR Hi¥ ki {7k
MBEZHIEM - MME-F_BEF _HEEMANERELSE(LHES,
1996) . AXHUE KB ZHA p— WM KM, KFWET Sephadex A25 I
Bio—Gel P6 iR #4748, X438 10 i+ o7 49 28§ 'H —NMR 1 "C—NMR 6
EEPRHHE T HPRREAPENE SN E.

1 XRHBSH®
1.1 ZERBENHE

P22 B 6R55( 1996) il £ B £ & B ( Polysiphonia urceolata) Y3 /KRB ZHE.
1.2 p- HIRRBEHH S

PR PG AR S B ( Pseudomonas atlantica) % TR E K McGill X% Yaphe 18
W) TR, BE, UTAREHMERBEEBIERERER =R, REBRBEEH
BPTFER(25 C )HE5F 30h, BITIESN, 2EM, 0(5000r /min) 20min. B EHH&
MABREREELS 70% WS, SRR, HmEEE 20 EEL, BELER. W
EHMALE 0.0Imol /L Tris BWMEHEM, BlL, BLEBRBABEHRI P, xt
0.0lmol /L Tris EBENT, £ SO;~. {RMNHE - HUKEER. A L-KUEHIRRE,
R BRI E R E.

B WM A H(Groleau et al., 1971; Morris et al., 1983): ¥ 12.5g NaCl, 0.05g
KHPO, - 3H,0, 2.5¢ MgSO, - 7H,0, 0.1g CaCl,, 0.5g KCl, 1.25g TR EKB#¥ A,

* BRARMEESEGTE, 80172, B, 5, $4T 163F 104, BHRR.

F ARSI BRNE WAL S AR E), EEBIL.
YR 1944E 123208, BZHM: 1964 2H 1A,
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0.5g BB ¥ K ( Difco) S F/K+, MA 25ml 0.2mol /L Tris W, WEF IL, (KH
Ha). #{a)F10.3%FeSO, - TH,O W (FN b) FEHHT kg /om? ZSE S hm# K
# 15min. BHET(2) BEBEBFEA 3.3mlb) FH.
1.3 ZEHRLKEBREHENER

BL0.8g Z%%, /N 160ml &K, MMHBHEHLE. B2 40T MA 3ml H - B
B, T 40C B/KBPRE 20h, FMA 2mlHER, MU L-KIRFRBREROA, £
AREFSEEH. MAEW Smin, S BKEEEXNFIBKEN . BHRNYEM 3 65
'’ 95% o8, MHMARE, 8O, FERSRRKSE, RN CERER.
1.4 FERHTH ,

e« ZBEUR 45 E A\ DEAE —Sephadex A25 fil#£( 2.5 x 20cm) P, FiRLL Imol /L
NaCl BHGHETB B YR, U WES PR ERRE, HEB — Hi#%k(Dubois et

, 1956) T B WEETFHERER, BA-ITMA-NIFEEE, BKA-ITFMA-TTK
%’”‘iﬁaﬂ%?&ﬁ%ﬂ‘*# & Eid Bio—Gel P6 f5i%H:(4.5x90cm), LA 0.1mol /L NaCl %
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Fig.] 'H-NMR spectra of oligomers A—1 (a) and A—II (b) from. cold water

extract of Polysiphor;ia urceolata
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WEED, WESEERRENKER, 4. BT Sephadex G25 faifiA: Bk,
EE5HEE, B, WEKRSE, &T.
1.5 'H-NMR il 5C—NMR X:i¥%5Hr

BUETRIBEGA-T AL, H3INA Iml DO, BEEHT, MEEZ4 K. R
& A 0.6ml DO, BM/EHEA'H-NMR &F(0.5x18cm® F, % . M JEOL
INM~-GX 400 BRI IR {UTE 399.65MHz #3% FEHEIE 'H-NMR R, AR T
© 100.40MHz B3 F EBEME A —1I FEHK "C—NMR £ HE,
2 #R5iht :

¥ B4 W LA DEAE —Sephadex A25 Fl Bio—Gel P6 @i k408, B34 H
ERE AT A-II, £, KTESJFRER 0.005g #1 0.02g.
2.1 'H-NMR Xt 8

A-THIA-TI FIZEHER '"H-NMR & @ mE 1, HEHRLEL. AWRF Adr 8946207
% 4.66ppm F1 Adnr 1 4.47ppm( EHE B R MERF S LE 4) HRESEREE DP
(i et al., 1990}, 850 A—1F1 A1l FEBNEAEN % 28 3, FMEMTE 3.41ppm
M 3.52ppm MR EMAGES, DHFER L- RIBEHA C2 LM D- F 38 A Co b
ARELAEY, & Génr 19 4.18ppm SRIFS I D R AN C6 LESHBRM
>,
2.2 “C—~NMR X%t R

A-TI ZRER) "C—~NMR MIEE(E 2) 5, £88 AA 0SB E T 846 2 A % (ppm)
mF1AR. A-1EEHC-NMR ZEES5 A-11 EFXM, AFER.

1 SEWHKTRSWMOIE A —11 89 °C —NMR {368 (ppm) ZiB, M T TMS)

Tab. 1 "“C-NMRK chemical shifts of A—-II oligomer from cold water extract
of P. urceolata, relative to TMS at room temperature

R Cl 2 C3 C4 Cs C6
Gar 102.71 7037 8232 68.74 73.24 67.84
G 102.83 70.37 82.48 68.74 7.31 67.96
Gp 97.05° 71.76 8o O 75.58 61.75
Ga 93.10 68.32 79.80 69.91 70.98 61.94
Anr 98.62 70.01 81.28 70.37 .72 6.42
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, : 50.30

D R RS RE 4,
2.3 g

AEZERBENMSEHEWRB TR, LUEZ(1996) A °C—NMR ¥ i B:iF
IHREFZEEAMKBEBNZE T El 6- MBE- FoBEERAMHR. BRI

1) Lahaye, M., 1986, Agar from Gracilaria spp., PhD. thesis, McGill University, Canada, p. 211.
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Fig2 BC-NMR spectrum of A—II oligomer from cold water extract of P. urceolata

3.52ppm A 3.41ppm FESHELE, WEXSES FHPRLGRHE —ER 2-0- FEM
6—0— FRBKEASHRER MES A4 F(E 3), WIERTRNSEHEPEME
Rost, M Ji%(1990) HiESH, RIEEHNHRGTERPRESARME, mibik
R AATE, R, HBEERE, AP TR RN A
FEEPMGARE. ARTH, SEESHENRRENSRILESEEARN.

CH,
R20

B3 BRERESE ey
Fig.3 Disaccharide repeating units of agaroses

R, R,=H, BTM, (1— 3)-p-D— %% (1> 4-3,6— }B —a—L- k3 R=CH, R,=H,
6-0- W B8 R,=CH, R=H, 2-0- HE_ 58 R =S0;, 6- HRME - H M.

B— BRI L1 SR BB RY 0 5 O R A ISR R R AR TE R A R R A D — LB LA
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M p— R L., XA D- ¥ABEFERHERMN AT ARBKRE, HARESS
H3Y, 24 A-IIA °C-NMR $E(E 2) i | IRSHRETHFENE 67.84, 73.24
) 68.74ppm 43 % G6or, GSnr #l Gnr FIf5S, F D— FIBHEAIK Co LA™
¥, SARILES B HAH BRI 11 -4 (IEBA& HRAGRRERB YR ) AR
FAEOIFR(Ti et al., 1990)HIML, Hsh, 59.30ppm FESRHPEMAFE. LM
78.82ppm 155 MR IR A F.

X, B L FE 2 ML FNB A, HEERIEEY A-IER(RAER2)
MA-NEBE(BEEERDTHNGE, 22— —-0- FH-6— HRRE - HHEEN 6,
- " -0- FE-6, 6/~ “HBE- FHAE(RaME4d), A, 2ERL
BEEME 4R ARSBN, WRIBSHEBEMEY. Usov %(1987) X
A% &8 ( Polysiphonia morrowii) %5 — HIREIAKM, S KBBR(ERHE S EE
¥)WMZT "C-NMR i£E, BEKBETHEER 6,6/ — ZHBAE — FHSEEE.
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Fig.4 Structure of enzymic hydrolyzed oligomers of polysaccharides from the
cold water extract of P. urceolata
a REE =208, 6, 2- —-O- PR _-CHME - FRUE, b RaE =3MEH
6, 2-—-0- HHE-6, 6 - _HMKRE- HHAE.

3 #5E

B B~ BB KRR EHITHE, BEABENCRIEEERIGEL .
DEAE—Sephadex A25 #1 Bio—Gel P6 ik 2B R4, 48 2 M, 250 R
HERTH: A-IRA-IL

B AR 'H—NMR #l 5C—NMR K& E B R FEBAN, A-1F A-II
HERNERED N2 M3, HHERENEHWRSHIN6, 22— —-0- FE -6~ H
BRE— FHNERMG, 22— —-0- FX -6, 6 “HMBRE - HEAHE, JBRiy
BEERPETBMERN 2 M B ENEEELSES .

1) Lahaye, M., 1986, Agar from Gracilaria spp., PhD. thesis, McGill University, Canada, p. 292 — 293,
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STUDIES ON THE STRUCTURE OF OLIGOMERS FROM
THE POLYSACCHARIDE OF POLYSIPHONIA URCEOLATA
(RHODOPHYTA) USING f—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 p-—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—1 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
oligomers A~I and A—II was deduced by the assignment of chemical shifts in 'H—
and "C—NMR spectra to be 6', 2°—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 p —agarase Polysiphonia  urceolata Charged agarooligomer
Neoagarotetraose ~ Neoagarohexaose



