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% % £ B (Glycosaminoglycans, GAG), TR B8 R KL B 8 (Acid/Acidic Mucopolysac-
charide), [ 2 EF AN . RECS SHOEHES . €IF L 2 Y¥ EREMRES
AEpREFEEERENREL. BILE. B AL WREE . CIERFBEHR
HEEEW. EHEE, BRAEESSFEESBUHRH Gk HRENEAK
B BREYURABEESEDY BERERSYD PR ELEMEEESE MRS
R EMMEYIEESEFEETRATRE SR T EANHEESEN HTR.
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RS KR T S L GIRER R DU T % R 5 R, BTk 1R A
BN AL —AMAHER, ERROCRE. RBHOHIARESFAEME, 233
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1. MM Bay scallop (Argopecten irradians) ™ , B R RKEXFAREGRE
fit, RABIFE 199343 A.

2. MRy HEELEE.EBIEN 1 3000, BEEH oHE 2. 0~2.5 REFHRE
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200,
SR RFEERILASEN R VRS EERBENA 1 ERBEEAE, A
SEEREAK TRARBEI PR RSE SEEHE

3. ERSWITES FPIBER (Hyaluronic acid) :N & B 4. 0%, W H HERERR 36. 4%,
AW NG 40. 0%, PEBEEE LAY 2 TR H &

5 — R 4K B & (Chondroitin 6 —sulphate) : 5 FEH 10,000 4 B @K EF P# &,
LR YA T R R A,

HF & (Heparin) . 4T & 6,000~ 20,000, %4 140IU/mg, S8 & 1. 3~2. 5%, Bk
TN ET R

4. B¥RES D—HE (D —Glucose) . D— R F (D —Galactose) . L — B $7 {4
(L— Arabinose ), [. — [R Z=# (1. — Rhamnose) , D — A (D — Xylose) . D— H B (D —
Mannose) : ¥ %5 A. R. ., _

D — % B («—~D~Fucose) , £E 82 & 2 8] & ¥ (D—Glucosamine Hydrochloride) , 2 %8
2 P 4 (D—Galactosamine Hydrochloride) .D— 3 8BS B2 (D — Galacturonic acid) ; ¥4
W8 SIGMA CHEMICAL COMPANY,USA, :

D—# &R (D— Glucuronic acid) ; Made in Switzerland, Fluka AG. Buchs SG,

5 REXEEM  BEWE (Agarose) UMK TN 52 B = H R b 8 (Cetyltrimethy-
lammonium bromide, CTAR) ., B I % (Barbitone/barbital ), M B (Carbazale ), Mt kg
(Pyridine) , FH B (Methylaleohol) | 75 B 2 2 1 % 4% (Hexamcthyldisilan, HMDS) , = HE &
EE$E (Chlortrimethylsilan, TMCS) . #125 AL R. , Bl /R 3 & (Alcian blue) : 8GX,CHROMA .
i 01433 ; B R (Toluidine blue) ; E. Merck .3 14335 .

(A

1. BESENER HESIUEMT AR, BB EER I IT, %%Hﬁ@ 1518
R P B R T, AL LK, AR AR EEYLIR, DA 0. 1% W/
VIEPERMEEE, T o0 C TSN, R EEEOBENBA RN TR, BmAtR
SCRRL1IAN3 ], BRMELRIE M RABE AR i RO R 1508 L. I ME R RRE T TR
B RIERAGFECRIS]. BORETE. G TR SEESERERFD.

2. RESWOALSHE KA ST RIEA A EER, FCR3IB& 30
e, RS ENE ERIGER RERT O E QR A EFEREER. BIEREARK
55,7 30 FEAEMEA P 10CTHEW 48 /I, WREBEHW, A 80% (V/V)ZBE~5% (W/
Vi Z B, [l L AT BRI Bl 20, /B & F2.

A S EAR Y 8 R ECR 12 CW/ VOSBRI 20%6.,40%,60% (V/
VOIERF LER T RE eS8, B (V/VOBNE S (F3—-3DBRE 1 % (W/
VOB A0 5% (W/VHCTAB . tHIUEARITIE . A 3 IKBUK IR ¥R CTAB )& . %
fa b4 0. 3.1. 0,2. Omol/L NaCl S #2855 . Hb 2. omol/L M E W Fiae LB, A b
EETIE G 28, S% T SRAHN F3—3—-3.

3 AEEFZE EECHNNE, A Rondle 377; CHEREER B W &, B Dische
B SHEBNE, HERR R R S E R ARG R, #£ 5 10mg,
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AN ES — FHREBE AT , R uE AR AT, L 1. 5ml HMDS : TMCS =2+ 1 &84k, I HP5890
1 RISAHEESONE. M E & & -HPS BHE &5 (25m X 0. 32mm) , ] 240°C (8
B s ill4HRE 280°C,

PEAGERE AL Bk, B B Carl U, @0 R G H B KB (0. 06mol/L,pHS. 6),3%

BHE 1%, 5084 5. 3X10. 5X0. 2em . BELYRAE 6pg/ul, SHE lpl. Bl y 0. 1% W/
VOYREREHZE : 2B Kk=0.1:5: 5EA. HikFMAE.DYY— I8 Bk,
80V (35mA),10°C,60min.

B A, 21 Karamanos!' 2 1 Engfeldt™™?, B HITACHI — 655 2 %0 % #0181
LM SE . MERGFET1 B1EH, 4mm X 250mm ; F4FH 0. 01mol/L,pH7. 0 BiEREE 4 nd
W FE R PR B Gpg/pl, HERE R 10pL, R LA —BREREL B2 10 ¥ 0. 01~ 1. 90mol/L 6 BE LAY,
i lml/min; M UV2150m,

Ak, 2 RTERESES, S5 H KBr JEH, L) 10DX—FTIR B4 M6
BT B 4800~400cm ™!,

# R 5 W #

HEEENAOHENEESERH G FI—3—38FR N 2. 12X107*GEXM THEN
). HAEQERERR, TRALK, B, 55T K. H Edward 30V X % BFM
REBRF. F3-3—3 HEEANTMRAMSHTERLE 1,

1 F3—3—35HFER D
Table 1 The result of analysis of F3—3—3(%)

f A RHOE R AWE EEN
n £INS
e HexNH; HexUA 5 N
Sample
Fi—3—3 22. 60 23. 20 6. 66 1.68
Heparin 23. 58 25. 86 13. 79 1.32

HECENOHEEBERISTHIHEERE, S ENRE e SE250HN
22. 60% A0 23. 20% A FHAEIE 1+ 1. BRIETFEIR LAGHERE. AEEREERNE
HEmERN 6 66%. BERBRTHAS, —ESSHEF THENEERREM KRS _£
EESTHPHER N-—ZBERHBEEE, F3—3—3 58BN 1. 68% . SHEML. B
BHRBERIFEN R HE SRR,

IRMEBEER F3—3—3 WS EaIEERE 1.

M RIRHEREA F3—3—3 WRAEIEE AN . F3—3—-3 848 D-#EE.D—ELR
W.D— A . D—EHE . L— BEESR g, R0 L— i g D—HEHE.

WG ISR NE 2 f3E 2,
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Fig.1 Gas chromatography of standard monosaccharides and fraction F3—3—3
The gas chromatograph was HP5890 I . The colum used was HPS ;25X 0. 32mm., with a constant temperature of
240C. The detector temperature was 280 C. A,Standard monosaccharides, 1, Arabinose; 2, Rhamnose: 3, Fucose; 4,
Xylose; 5 Mannose; 6, Galactose ; 7. Glucose. B, F3—3—3,1,Rhamnose; 2, Fucose 3, Kylose: 4, Galactose; 5, Glucose,
' F2 WIEWMBERBKER

Table2  The results of agarose gel electrophoresis

B
E Satnples F3—3—3 Hep. GSs HA
Ttems
R: 1. 50 1.50 a4l 1.29
Retep, 1. 00 1. 00 0. 95 0. 86

Hep. ,Heparin;CSGsChondmitin_ 6 —sulphate ; HA , Hyaluronic acid.

MERTH,F3—3-3 EFHERBERY. HEETL, S5FZ. EHEBH 6—H
B R F3—3—3 WAk ARTFHE RN TERCIFEN DSFE—XK,

FRBAR B AT AR LA 3. _

M EHOBA E T T LU L F3—3—3 W 3 557 Y 1% BT 2515 £ o 1] 88 3 MR TR ok )
BRI F3—3—3 TENFRHY R, H 93.04%, i 1 FIE 2 42 B 0 a1 B0 R
A 6 BRI RZE, RW F3—3—-3 FREE S BRET L8, B TEE 5 KR
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Fig. 2 Agarose gel electrophoresis of fraction F3 —3— 3 and GAG standard asmples of Hep. ,
C86 and HA

Agarose gel slide (5. 3 10. 3cm, €. 2em thick)was prepared with 1% agarose in 0. 96mol/L harbital buffcr. (pH
8. 6). Samples (lpl} containing 6ug of GAG were applied, The agarose slide was subjected to electrophoresis for §0min
at 80V in a chamber prepared with the same buffer at 10°T. The GAG were then stained. as described under ” Marerials
and Methods”,

1,F3—3—3;2. eparin; 3, Hyaluronic acid; 4,Chondraitin 6 —Sulphate.

WERKER ETRERN, XERBIREN R, REET LS. Kennedy™ 51, RE 4
BINERE R OREH, BN EHEES BT AT, SRRV ELS
PR B 2, B4, 5 T8 A0 53 Bove  BRBR 1L 72 B B0 R — B0 . IR M 0 R0 A0 4 L IR L
BB EHSE AL EFEEZENAEEN 2 LES MBS HI L1
Hegfd i .
- F3=3—3 LML AT IS HER LSRN R ARLE 4,

SRCERS] AT, F3—3—3 N AN E R SFL RIS, HEBGEE. R
R PE IR SRR, XSRS EARAAEE SRR aKEURREN
BB R .

B F3—3—3 LHMEIE T4, 4 F R ER & —OH(3434cm 1) . C—0~C(1034em ™)
Hh, i & B — NH (3434cm ™', 1655em ™', 1560em™ '), ~ COO™ (1655em™", 141dem™ 1),
0OS0; (1234cm ' .850cm ™' 820cm™ 1), LA AEE L HHELAT, :

LZE LAMTER F3-3— 3 A HBOK. CHER. MBRER 5 b, 1
B AGWE BERZ B Wk FIES A B S AF R — B LA R TR E . Bl WTRLB 45,
F3—3—3 IR RHEEENE. . '

HEZBELAR T AW BEFE.BVURR - HRKEE 6 —HBREKER
%, Cassaro!"™ PR E I, MA PR H S (Perna perna) 5 HHBE B ENGBZBITE. &
I (Mesodesma donacium) F Wy 1>8 (Anomalocardia brasitiense) £ B & K FF & , Ovodovh 3t
H 3L T E s 69 BREHEAT T IR N — P88 DL (Chiamys swiftd) P4y 8 HH A4
SRR, HRAEZSEMAE, ANEERIGIPEIGEH - FHEELE, 58ES
B EEAEMNLTR B ERM 6~ RBRR S X THREMNEN  ZEE VIR
HREELE. UPWEYEERBERT BENPESE, 4 TR — R RS
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Fig. 3 HPLC of fraction F3—3-~3, Heparin and mixture of HA, CS6 and Hep.

Chromatography was performed on a 4 X 250mm ECTEOLA —Cellulose (Whatman ET11) eolum in a HITACHI
HPLC system using a linear gradient from 0. 01mol/L to 1. 0mol/L. NaCl (pH 7. 0.0. Olmol/L phosphate buffer
system) over a 48— min period at a flow rate of 1. Oml/min at room temperature. Samples dissolved in 0, 01 mol/L
phosphate buffer (pH 7. 0) were in jected. Eluates were monitored by UV absorbance at 215nm. The elution position
are as follows, F3—3— 3,1,5. 47min, 0. 56%; 2, 7. 55min, 5. 50%3 3. 16. 3lmin, 93, 04%. Hep. , 16. 39min,
99. 91%. HA— CS6 —Hep. -1, Hyaluronic acid(HA},4, 5%min.21. 36 % 12 .Chondroitin §—sulphate (C56),8. 97min,
20, 09% ; 3, Heparin(Hep. },16. 44min, 58, 52 %.

.
i EESE B R TE R R RK R R SR AT A B 2 AR FE O AT T PR LB R
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Fig. 4 Infrared spectrometry of fraction F3—3—3 and Heparin
Samples were pelleted with potasstum bromide (KBr). Infrared spectrometries were performed in a 10DX ~FTIR

inirared spectrometer system scanning from 4800 to 400 wave number.

HENBE GBI MRS R RN DT ISR S PR B AR A, 3R
BT 2 MR PUSE M PR PRI BE DL R R VLA SRS BB B AT T 2R, miTF
RIZK = REA R HAE 8 5, 0 RS R 2 AR R 23R TR A
RXR(ER 5 /4 FHMERR, BN EAESHGHRAWRENTE. K ERK
ERNFE, ETABRERES R (REEBR, X YR AN ESAFRET &5
. '
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STUDIES ON GLYCOSAMINOGLYCANS
FROM LEFTOVER BITS OF BAY SCALLOP

Wang Changyun  Guan Huashi
(Fishery College of Ocean University of Qingdao, 2660032

ABSTRACT Glycosaminoglycans (GAG) from the leftover bits of Bay scallop (Argopecten

irradians) was studied. The semifinished product of GAG was isolated from leftover bits by

hydrolization of protein with pepsin and pancreas homogenate and pricipitation with alechol.

The final fraction of GAG was gained from the semifinished product through adsorption
with activated charcoal, dialysis with dialyzer, and separation with alcohol and CTAB
successively, The GAG of the final fraction contains hexosamine, hexosuronic acid and
sulphate, The results of agarose gel electrophoresis, high performance liquid chromato-

graphy and infrared sepectrometry of the fraction were similar to that of heparin. Tt

indicated that the GAG of the fraction is heparin—like.
KEYWORDS Bay scallop, Leftover bits of scallop , Glycosaminaglycans
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