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1. 1§

BB (E. cononii) SRE M B5E, M To

BEKBBSE (E. okamurai) S%E #5955, W To

Bk (E. gelatinae) SRE ¥R 53 E,HTo

2. F&E

BEAGRBURRIR: IR, 10.00 g, BUBHR R, %a, N 500 ml 7K, BEHKEH,
TIPS RERER 3 /N, 46 I8, FEINBIEH] Celite 545 FIUB4EINIR, IMIKBUA, Y
S A — 15°CIRIEYK EEh & U, BT 750 ml 95 % s LK K , T R 85 % TR 25,
Fifo

PRAL TR S IR R R HERARE R 10.00g, ERGHR R, A 32% NaOH 150 ml 43,
K BT, SR BN AR B, B Lo

R B, BREX bR BB S 0.625 g, fmk S0ml, in#vEil, FABER
I Celite 545 X 38, Wik BT, FREAKBREE, B, REA R, B HERERL
B T o |

BRI, R 0.2% KO BEmAEREHE 1.0% R B(TEKE
W, A MR L T P e B B S B 7E 30°C Mo

BWEARTNE: LR R (4] B ENE.

BRI 3, 6- Bk REERINISE: FSCEI41o

BC-NMR 43#7: “C-NMR 3 FH Jeol-FX-60 Q il Eo FMEAE REME T 15.00
MHz [ PC-NMR Jio FESLIKEE% 30—100 mg/2.5 ml D,0, B E % 10 mm NMR &1,

N~
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fn— & H;0, i DMSO fE N#%o. BEREER KBTI MAZELE, REBRAMSEH, 7 80°C
ME- ICFKLEMBWT: 5 5000 Hz; BRIFFEE 6 ps; [AIFE 0.3 s; RIN¥KREK 16000—
20000, fL22Rr S 6 8 (ppm) ¥ STMS = 5DMSO + 39.45 #u BRI P 2Rk by (TMS)

HIAFXS (Eo
TLERMT R

ke, B iBBE SERI I TR BUEE SE = 03 B T 0 B B KR ERDA R 28 Ab 25 £ A K
PREUFF SR B 3 B SRR L F H R B R L& Lo

#1 FHREHFESHILER

e %% ?;; ?ﬁfﬁ% ’%ﬂéf‘ SO, (%) | 3,6-AG (%)

B HEKEBR 74.6 57 39.3 14.7 22.4

‘ B BAE KR ER 43.7 346 48.9 11.4 29.5

o BB 49,4 22 34.1 22.8 ‘ 21.6
IRAL R KR B 29.6 521 32.1 13.2 33.6
HEAER 49,0 30 34.9 19.4 22.9

DHREBBR TR S A R TR 31.4 520 32.3 13.7 33.9

HEKERAOPERTLBEEGHEAKERNERS, FEEN-RESE, Ritd
KEFRBN, RRETMAEN, B ERMBRBBEN . BRMBIREESEN™
FRET KEERRFNENBRERERREK. £32%BAEG, BERERFEER
i EEBB SRR B 22 g/em® 215 F] 521 g/em?, BERBUE KA -RHIEH 30 g/om?
EEF] 520 g/em®; FARINIR B Do H/KE R IR E 2R A2 ZRIBUBE S hr B A SR AR
R BRI E, MERNR 2. BMAESEZFERNHRESER/D, i 3,6-pik-
BHME (3, 6-AG) HEEIN. BERNDIREB N ARBILES, LR mi s R
MR 3, 6-AG MIMMWIEEL B FERIEKR. HEKBRUFERRIRAHERE

S ELERMB BB, B—IRmBREN R,

B KR B Bk T U T P K AR B = B SR R O C-NMR 3 1 L I 2—
4o ATETLLES BT AWM I BRIITE 20

IR R AY® C-NMR i E I A B R B8RS, HiAKE R
MARER, HANGESKHRTE R 12 M550, 7E 101.9 ppm (3~ -4-D- 1L
BF BRI CL), 92.2 ppm (4-7E-3,6-NEE-a-D-IEHE 3 FLREHY C1) R 71.8 ppm (3-3E-p-
D-mt - F L8 BIC 4) = WAL AL B RAE — & o RAB AT ; 729446, 80.3F166.3 ppm
MHIERBESHLRE, XEESS Usov R HANRBERN - RBKEM Greer
LR f- R 4-#-3, 6-NEk-o-D-ILMREF IR C 1 I LEALF 94.6 ppm,
3-%E-p-D-HEME L FLBERY C 3 H(L2AAr7% 80.4 ppm A1 3-%E-g-D-ML s R F FEAY C4 HIfL
AL 66.3 ppm(Usov FHYLER ), 66.5 ppm (Greer FRIZR)—B, LI B #/K B BAI I
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B2 HACFHIREYC-NMR i
a. EEKREMN; b. SEBEEN. (B 3,4 HEHER)

KRPEAE Usov PR HNBHMBERN c-RBIB, ) Greer SR AMS-FHIEAE
FEo BN, TE 96.3,68.3 F165.6 ppm &b, Greer FFTIRHKN v-RAUKH=ZMEE, fi—
ANREE, B 58 7F 104.5 71 98.1 ppm &b, 75 Bellion 2538 Ay p-RRIEE L v-F
RBAOMBES. Eit, AKEZRBOERRRRE - A8, s~ REBEA AL
e, REATE v-FRHK. - RAEKRR v-REKRAEORESDLL f-FEKM s-Fhrl
A Eo

HRSWAAE G KRR, S RAr KRy *C-NMR JiEE % 94.6 A1 66.5 ppm &b
RESHRE, ZRRBMEEGHFSEFLL f-FhB S 28, BRGEE —% e- ik itk
S, 101.9,92.2 F171.8 ppm X = —FRIKHES, 104.5 71 98.1 ppm XFH A w-FHr
BeAn v-E R RIE 2 DL R 96.3, 68.3 F 65.6 ppm XZ=4 v-REKHEENE, XF
RENSBAEE RS ERER 10% LUTE, r-RAKEER -FRE, M
p-E RN e~ FhK. Hik, SBWEEGERNEBRRRY g-FHRXOE, s-F
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HBGR FEEIE 2 AL
KEER B H BB R ALY "C-NMR Jil BB c-RR A48k
B ES, EAX—FHRE s~ TR, MOEENE BB RRRRE 72.4 F1 71.4
ppm L HERMEERBEE S, KRB EFTTIRAER,
KEERBODHRBBEE R C-NMR R BR e~ RN 12 MES, 4
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x2 FHBEPEBREFHC-NMR (L34 (ppm)

-EBNRE A-EENRE
KRR KR X#k
Cl c2y c3] c4jcC5 | Cc6} Cc1|C2{C3 c4|C5 | C6

K-RHB 102.5 | 69.9 | 78.8 | 74.0 | 74.8 | 61.3 | 95.1 | 69.7 | 78.3 | 79.1 | 76.8 | 69.4 | [14]
a5 04d 102.2 | 69.3 ] 78.5 | 73.7 | 74.4 | 61.0 | 94.9 | 69.5 | 78.9 | 78.0 | 76.5 { 69.2 | [13]
R 102.3 { 70.0 { 78.8 { 72.0 | 74.8 | 61.3 | 92.1 | 75.4 | 77.9 | 79.1 | 76.8 | 69.5 | [14]
R 101.9 | 69.1 | 76.6 [ 71.9 | 74.5 | 61.0 | 91.9 | 74.7 | 77.6 | 78.0 | 76.8 | 69.5 | [13]
ﬁﬁ%ﬁm 102.5 | 70.2 | 80.4 | 66.3 | 75.3 | 61.3 | 94.6 | 69.9 | 78.1 | 79.3 | 76.8 | 69.5 | [14]
8-FhR 102.5 66.5 61.3 | 94.6 [93
r-RhHr 104.8 65.8° 96.3 68.3 | [9]

WRTE 80.3 170.3 ppm 4 HIULEAI B BEEBEN SRR, XS A, M
£ 72.4 71 71.4 ppm fb S E BB —#, £ MR ML BEBE S,

DL ERC-NMR A7 045 R R, R & A RRRFERE K. HBKRK
HIR R A FE B-» k- 1= 7=, p- TR v- KRR RE N FI— MR 05 B B BB
B & BRE, b 2 AR 7 R R BB PR & B B Ms- R RIRA R, X R B4
BRifo Peats"O M ATEVBUR -RHIE, HRBES BRIE AT WER S 2 HANE R, &1
Greer ZOWIWST, IEMABK R RR e S B-FBIB, MRS T B R R A B MR &
BRRERIE, Wk T — RIS ERERRNAE ASFAC-NMR TR
5, IERE FT L S4B X A ] o

e SEF R By PC-NMR 3 LA - KRR 12 AMEEALRS, IETX—
KRB E r-FRIE o Anderson SECTRETERF H E SO BB TR BUL RO R HIR, R EE
BHEEEN KRR, ASHYC-NMR 773 Fris a2 R0 1M —Ho

= 4k iE

—_ P |

JAUC-NMR 33 i MU SE T 34« B oS MBS SE AN BRIBUBE SR B K SR IR AR AL B SR ¥
RKBBUTE R R BAAREEo

EHEKRBAOB R ERE p-FRALK (O-p-D-HLMEKFLEE (1—~4)-0-3, 6- Nk
a~D-MERE R IRE (13)), £~ TR (O--D-NEME 4 LB -4-FEkEE (1-4)-0-3, 6-14
Bk-a-D-ILMG LI (13)), - REEK(O-B-D- LM 4 UM -4-FiBe 2 (1—4)-0-3, 6~
MBS -a-D- LI FLE-2- B & (13)) v~k (O-f-D-MLME ¥ 28 (1>4)-O-a-
D-t i LR -6 -k (13)), a-FHIEE (O-f-D-MEM4FURE-4-FlEE (1~>4)-
O-a-D- LW R L -6- B e J(1>3)) Fu »-Rirk (O-p-D-MEREN FLAE-4-5i M &
(1->4)-0-a-D-MEEKFLRE-2, 6- ZHiBeE (13)) HiRo PA #-FHEEA w-RALKH
Fo MLBEHTEB R 8- FREAE. ‘

HRBBENDHBEBEI R K EHRERNERMEEENLTE 2 H R i
JEE A Bo
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*C- NMR SPECTROSCOPIC ANALYSIS OF CARRAGEENANS
FROM CHINESE EUCHEUMA SPECIES*

Shi Shengyao, Liu Wanging and Li Zhien

(Instizute of Oceanology, Academia Sinica, Qingdao)

ABSTRACT

Carrageenans isolated from E. gelatinae, E. cowonii and E. okamurai were analysed using
®C-NMR spectroscopy. Each Eucheuma sample was extracted by two methods, one treated with
32% NaOH and then extracted with water, and the other without alkaline treatment extracted
directly with water.

Carrageenan extracted directly with water from E. gelazinae was composed of B-carrage-
enan (O-B-D-galactopyranosyl (1—4)-0-3,6-anhydro-o-D-galactopyranosyl (1—3)), k-carrage-
enan (O-B-D-galactopyranosyl-4-sulfate (1—4)-O-3,6-anhydro-a-D-galactopyranosyl (1—3)), I-
carrageenan  (O-B-D-galactopyranosyl-4-sulfate (1—4)-0-3,6-anhydro-a-D-galactopyranosyl-2-
sulfate (1—3)), <y-carrageenan (O-B-D-galactopyranosyl-(1—4)-O-a-D-galactopyranosyl-6-sul-
fate (1-3)), u-carrageenan (O-B-D-galactopyranosyl-4-sulfate (1—4)-O-g-D-galactopyranosyl
-6-sulfate (1—3)) and v-carrageenan (O-B-D-galactopyranosyl-4-sulfate- (1—4)-O-a-D-galacto-
pyranosyl-2,6-disulfate (1—3)), with B-carrageenan and K-carrageenan as the main components.
The carrageenan obtained from alkali treated E. gelatinae was composed predominantly of B~
carrageenan.

Carrageenans isolated from E. corronii and E. okamurai with and without alkaline treat-
ment were almost completely composed of k-carrageenan.

* Contribution No. 1308 from the Institute of Oceanology, Academia Sinica.



