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Purification and chemical properties of
glycosaminoglycan extractea from Pinctada martensis
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Abstract: A crude product of glycosaminoglycan (GAG) was prepared from whole viscera of Pinctada martensis
by the processes of enzymatic hydrolysis and enthanol precipitation and subsequently purified through active
carbon and diatomaceous earth adsorption and cetyltrimethylammonium bromide (CTAB) chelation. The actate
film electrophoresis of purified GAG displayed a single band. The chemical components of purified GAG showed
high content in hexosamine (71.3% ) in which galactosamine mainly accounts for 59% with less content of
hexuronic acid, galactose, fucose and sulphonic acid group. In addition, the elemental analysis indicated the
contents of carbon, hydrogen, nitrogen and sulfur being 37.7% , 5.8%, 5.8% and 3.0%, respectively. The
total content of amino acids in purified GAG was 11.3% showing that there was 84.2% of amino acids removed
from dried whole viscera (71.6% total amino acids) .
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I B2k B L ( Pinctada martensis ) 3 E P M Bk 8 UM IR0, 6T AR AR MR FRER K.
BRTERRIG , TR N 2R (FERERAE 1000~ 12000 RS, KEHEE R, 8 R
ZRBHRARE, BREESMM, EEHERE T AD KL N 28RBS FE R BERER &, 24
SPGB H A SR TS U1, AR SO R R b XOH R R HEAT T A, B RS R A 4 R
KB RE AR, O X AL PR AT T 247

1 MElSHFE
1.1 JFH

DRFKGN 2R W EMT RO AR RS, F R HREH.
1.2 WA S5k

LB LB R e B = B 7 ( Cetyltrimethylammonium bromide, f3] #% CTAB) K BiEE (2B . &
AL AL AL R R R AR TR LB BB = IR N AR
KPR R OE B KEER . LRI EIME, o tra, st IS b2,

BEHOAM BIEN 1:3000,WA L& MEFEPHEESE: B850 1:5 000, BHBEHAT ™5,

PRAE EhMR - D- ¥ IR D - F MR D - HEWRR D - A B8, MW Sigma P25 ;D - ¥
FLBE D - H B8 .D- AW, 0 BRI R RN 15010 -mg™ '), EIARA R =5 R
®E&E C,Sigma 7=,

He 75 TR BT K o

E T4 DM - 44: DM14 000MWCODALTONS ; 8 % £ 4 % WK . #4525 8cm x 12cm,

1.3 FEMUBERE

MK - C300N Hi A SUGHHL(H 44T ) ;JB - 90 - 2 1E BB 7 B+ 88 (L R EAUEET ) ZK - 82B
HE THRE(LEXK L)) ; Super Modulyo % ¥k T4 4L (3 B EDWARDS); YX5 - A & X & .04l
REEWAHRAF):; 721 WARAEH (EBWE =S4 EH) ); UV - 1601 UV - VISIBLE
Spectrophotometer SHIMADZU %4t — A] 3643 6 68X (RAFI L & H A7) ; DYY - VI8 RIB R i e
A% ; Hp1100 By M 38X (SR E BT 24 A ) ; ELCHNS - O JLR AT (X (P8 Vario 247)).

1.4 #|HN4{L

1.4.1 RS REEREEOER

B NRRERWERSE R(3.12]M %, 20KREKBN2BEH[ S >0CEBE>BEH
MAKB-MEFEPHESEKE -BI-RE A TR -EREEEH & (8 GAG).
1.4.2 HEBRBEREENAE

BB U R B R didb sk 25 SO 13]M F (B 1),

1.5 BKRE: DUBE IR R 43 17

ERAERHBEEX S5 X140k, RAT 2HAREMBGHETEIK: 0. 12mol' LB K
Z41(pH8.6),5V-cm ™ "B 3k 60min; 0.1mol L~ 'Z. B (pH 8.0),5V-cm™~ ' 3%k 150 min, LA 0.2% Pl F|
g,

R (GAG) B A BMBE . 2% XM U] HE, L 6- iRKBE(C-6-S)5HEMHp)H
PR ERE , B R T8 MR (C-6-S X Hp)'F GAG &8N 100% , UE S 1 GAG S B 55+
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* WM CGERERR. BEE L) . SEARER o 2.0
R 7.0) . BEWERE. BT (60% KL - Z88)

GAG1

l CTABUTIE ( S%CTABHR4r, 4.0mL KC1AE&, RFU0)

GAG2

R
l( 20% Z.8% - Z 89 *( 40% LKF - LD l( 60% 2,82 - ZFH)

GAG2-1 GAG2-2 GAG2-3

CTAB 4> 2R ( 5%CTAB4E &)

(0. 3mol. NaC: # B, B0 l (1. OmoL NaCl##®, REUD)

GAG2-3-1 GAG2-3-2

1 BEEREA R
Fig.1 Flow sheet for GAG purification

AfExT R,
PEECH 82438 S8 BENINE .25 X 15T,
O MBS AR 60 0 - SRR R i DO R BR L B e 5 - B UK (3 ]I T B o
BABRAEEMMIE AEHZ2 6N HCl /K #/5 F HP 1100 B R B AH @ U E o
JLE T R B ELCHNS - O SR AT (8 E Vario AR =& ).

2 HR5iTR

2.1 SR IR0 B LA

H GAG o WU B K % J5 BRUURT 18 /9 GAG #L &, 3 GAG & 1{X W 33.3% , S A& N 5.4% , K5
FEN12.5%, RUMSABRENEOR ENESFRE, Bt GAG #ITRERMBELHE, Xk
FITEYER R B B o ST, BUE W ImL A 20% =R 28, R ERHS, XHEARNEREY
&L FENSBUGENE ImL A 10% AgNO;,, T H &Y R I, EH T2, BREMIEH
GAG1,GAGI fl CTAB &4 — B 4%, 18 GAG2, i & CTAB L BB BEIGHME TS XM
FREEY , EHERTELEE,

BRI R GAG2 R TR ERMIES Y, Bk BRI X CTAB B4 &0 GAG2 #7445
B2 ARAKENZHBIERIANES . HF GAG2-3 WFEER . BLCIABESERR
5+ 8, £ 0.3moINaCl @ B MR 4+ 5 GAG2 -3 - 1, BH/h, £ 1.0molNaCl B B B % 54 GAG2 -3 -2,
HEBERS, 7

MFE 1o, Atk B EEL S M GAG S REZRER, RUEAR . ENAFRRER H#
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B, BIEAM EERS GAG2-3-2MEBE R 2.3x1073%,

F1 ShEPE GAG SR .EIKE BRILE
Tab.1 Comparison of GAG content, recovery rate, extraction rate in purified product

GAG &~ GAGZ &~ Of &

(%) (%) (%) "=

CPG 33.3 49.3 10.3x1073
GAG1 86.5 114 58.0 6.0x1073
GAG2 109.2 154 52.9 3.2x10°3
GAG2-3 112.7 161 93.1 2.9x1073
GAG2-3-2 118.2 170 78.2 2.3x10°3

W HLELC-6~S HIRMAMIT M GAG F&; + « LU Hp MirSh BB K GAG & &;RIFH M GAG S B X 100%, UG T 1
GAG & B 53 fExf B8, B A A & B,

2.2 BERRAHEERMEREEHEIK

GAG2 -3~ 2 7E 2 Fh /R [71 28 w70 ot 1 o vk P i { !
WE2,GAG2-3 -2 WHXKEEE R —HEG

B, S WU, B AE B AR SRS . R AR XTI 0 ¢ e ..
EWNER2 FOHZHEFREP,GAG HTH XK
SREREAMTFHABTFREASERX, SRERL Hp
HEBEIEEQ.0)B,C-6~-S HIBRDLBRE 12 3 4 1 2 3 4

(0.95),1M GAG2 -3 -2 11} 0.38, £/~ GAG2 - 3
-2 EE A (BB R B 1 B B T 5 B B0 %, O-12mol LB L % 81 (pHB'6) 0.1 mol-L™'Z M #l(pHB.0)
EZMABINRG T, M GAG T BUE G W2 ORI IRRARKRRORIEN
FHEBNETRAREERORERRAYG R, g &2 Acute fim cletrophoress of fraction GAG2 -3 -

HMHER, 2.HE, 3. -3, 4. -3-
R RN RS C—6-S WEBEET CAG2— LR, .AGE, 4.0A@-dn2
3-2HEHE(0.96)HE T Hp WEHE(1.0),

2 GAG2-3-2E kX THE
2.3 HEINEREENTELEES Tab.2 Relative migration rate of GAG2—3 -2
B SCER T B R , A4k 5 BT B 2R B DUBE Ha WKW pH Hp C-6-5 GAG2-3-2

BEEBFELS GAG2-3 -2 X B2 R4S 0-12mlL'BHZH 86 1.0 09 0.38

BingE 3, BECRBIFELN, RURL SRR —lrolL 2B 80 10 1A 0%
#®,

£33 CAG-3-2HIL¥EoaR
Tab.3 Main chemical compositions of GAG2 -3 -2

AHCHER(%) SEFIARSE(%) CHEERSE(%) AR R(%) ARERE(%)
GAG2-3-2 71.3 59.0 6.2 6.6 1.9

AHEEMEESTA-ORLCHSER, MOHBRS B, — & LAIRERK, BRI EH
G EAHEERE QEXCHPLUER L AN E RAE - REWNERLVAR L SREXA

A2 4 QR T B RS I R B B E B i R T S A R AL RS O, L AL SRR
Fio

2.4 HKREIVEREERRAELRST
GAG2 - 3 - 2 2 HCl /KR )5 1 HP1100 &5 30 A8 € 1840 M) 2 , 45 R 3% 4,
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GREFVRAEAEBRSERM,GAG2-3 -2 FERMREFTEAN11.3%, B (RSN 2P
AEBLSRITENT1.6%" T H 84.2% HEERFEIER.
%4 GAR-3I-2HEBEEMOWER

2.5 JCESW Tab.4 Amino acid contents of GAG2 -3 -2
ZAITESNE,GAG2-3 -2 X ETES HEMER  AR(%)  EERSK  SERG%)
B4 518 #(C) 37.7% ,5.(H) 5.8% ,8.(N)5.8%), REAEM(Asp) 0.076 B& & BR (Tyr) 0.134
A H® (Gh) 0.146 HER(Val) 0.278
#(S) 3.0%, 4 T (Ser) 1.99 BRI (Met) 0.133
RASBEH, 5 GAG2-3-2 PEREMER AR (His) - ARG (Pe)  0.058

_ HEM(Gly) 0.076 FREM(Le) 01
BRI L A RMRED B RERBRENS  samory s eEE(lmy 016

B A8, HEM(Ala) 1.738 B A B (Lys) -
FE M (A) - fA &% (Pro) 2.275
3 e /MM 11.3%

G B BETLE (CTAB &4 & kA 4 B 4l
AT BRI 228 P OB R R, AL EE RS GAG2 -3 -2 8K 2.3x107°, HREH,
CAG2-3-2 ZRMABEWEAIKE R NBE—XKH, h¥RISITRY GAG2-3-2 WEAECHE
BE(711.3%), CEBRSEK6.2%), ERACHPUEAELAE R F(59.0%) , ¥ AR5 BBHNE
EAK6.6%51.9%, REBEMMNEI GAG2-3-2H U2 MBAEBROCHER., LELN
#H.GAG2-3 -2 B A A MIBEDHNHN37.7%.5.8%.5.8%.3.0%
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