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B KRk EEHEETRA 80CIH WS E AT Dodgson-Price H: 7
RAAZWAZ 0.5h, BULAE KBS, MRERK, 4 E(Dodgson er al, 1962),
B FERE, BIsHmE. (2) S

PRARER  MERAFREL 100g $EBEET 500ml 528k %50 018 Fo bl 1.0mg/ml BRES AR, A

B, IR IERLRE | fE& 3 BE KA TR, M5
LUK B %i&%ﬂxi%ﬂzfﬂaﬁ K R E 2K =/ 4 ot
BERMERRKEETE, BRREN LTI,
EfR  MERRRREX 100g BE BT 500ml Bdk b,
DABRIK I 4%, WARIETE 40°C, RHELHL 10 2.0 A&
FEATIRE M IERLER 3K BEEFKMET WA
R I EEK AR, 16 85 CTF T RES. BEMEsELE,
AZRILBREBKBEE, 4sCHRELRE
10000r/min ¥ % 250> 10min, FETIHE. FH 10%E5ER
PR EiEW pH K 6.0 24, A ZfEEE 2B,
10000 r/min ¥ % &0 15min, 2 FN AR, ZERE
MK, BEAEHA, A R#ETEAREE
WRE, LR (R & B OTS it i R R AR A 1

UV-240 % 45MA7 L4y JE e BETHAE 190—330nm XN
AT AN EIEH

AL it MR £ Chs-A. Chs-C i dh
MBS 23 A KBr KA )5, A Nicolet Nexus
5DXC FT-IR 57 M£L4MEIEALTE 4000-500cm-1 X
BB TL AN

(3) EHBTEEE R

e RN KRR R R T AE
JKH (Smg/ml), B Iml BHMA 0.5m] BEFREESE v
M 0.2%K 8 =EF], IBSE# 15min, B HEMNE
Hafa 2 (b (3 304, 2006),

EEMERMT  ERHRR—CERBRKE
R, ZEMA 6mol/L HCI 8ml, EESHE, &

123 HRHE R T EE (110 £ 1)CKME 24h, YIFFKBERERKERT
(1) BRI 50ml A EMA, SIEERIER 1ml BT Sml K5,
KAARME  FETHRE. HERE R THR, A Iml pH 2.2 MELRRIEBIRMRESS,
EOFRSENE  Bradford BB, 1992). BB, B3R, KA Agilent1100 A
BEENE AR edonm 4 GO EE ELMMH AR R

50g/L % I e fE 124 HHEAX HEREAFRERE=-KREXY
FRMREESENE  HESBMOEEE B@/EKEHREREQ X 100%, UTEGNERARK

(F 3, 2000), BECERERK DS ')

CRBEREBEIE  HREEGKER, 1987). WA RBR=-FERNRTERRQ/ERH
CBERE A BIME  Elson-Morgan RAMGKMEAR,  HERE()x100%, LITHEITt,
®1 WERREXLRAR
Tab. 1 Result of orthogonal experiment for alkali extraction
W a5 A x HERERE (%)
A BHREL(VIW) B R{ERE(T) C B B (%)
1 1:1.0 30 2 27.32
2 1:1.0 40 4 27.78
3 1.0 50 6 30.60
4 1:1.5 30 4 27.20
5 1215 40 6 34.10
6 1215 50 2 29.06
7 1:20 30 6 30.62
8 1:20 40 2 29.15
9 1:20 50 4 31.39
K, 28.57 28.38 28.51
K> 30.12 30.34 28.79
K 30.39 30.35 31.77
R 1.82 1.97 3.26
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125 WRIZMHE - BHERROBEAMENTHR
REREKE RS RRRE, MRIGE R T m
ZREIGAANTREEIRARBL  BIERE . B#
BT BRI . B R LR R, REMETK,
B, SRS KA BUE, &S AT
, BB B SERE, BT LUR AR A BB AE oh
ki, HT-RRER, BRERILVFUARE, L8
PAT—RKIRAREIAT o B LTI, LABRRECE RERHER
AFER, BB TR REEE BKE-ER, &
T L3)IERSLRE, LRERNERL, HEMHE
R 2,
HIEARSERA RN, FRERY RO EREN
REWKE, HXEREBREMEIL, AlBRE
HTEEMN, RAETRATMKE 6% FIRIERE N 50°C
BHBH 1 2.0, SR RIBKEBE, HFE0" W
BB S BE, RN EFWE, BRABINE,
BT SRS AL R AR, T AR BRI &
BFE—Ho. HEBRE, ALRPHBIKEEEE
4%, FIMREELE, ZHRES AL, REFGEts
B, EESW M EAEE, BT, BRI BE
ACENGHE., HMAREEE, BINH TZEMF

AR E 4%, BRI 40°C, BN 11 2.0,
12,6 MEBREO LZHNFE EORERBRK
HEPWFERRZ—, FIUERRIT Y EBFiH
OB — PR REABTERTEARS FF
AL R, f H A BURE VS M 0 IR E R, M
T ) F A 208 40 S R (N4, 2004), L%
A MAE AL, EEARHSEYE, Bods

RAWT R, E RS RS N RS R A R
MRS, SHEERERTREABANKEYE AT
FHILES, 1999). #mBEE A BIEASRNHEER
FEEMMEE . pH, MEMEMEIE, ALRHPH
fRE I BBE pH 4 8.0 MIAMT, UBMBE . BM
RHE AR AR, HERETINEEREFHEA
EE, FERERLBRMEME, BTREAEE
RIESEW RINE 3, FESTNE 4.

HERER, BEOBHENEATHEARS
BB E . SEEMEOR A BHE, BHAELD,
EATUKBEARE, =R ZRITER, SR
T TR ECGNEE, 1990), FEidE, EARK
BEEAHES, MASEN -FRBKENED
B, BREEZER S SEEEY bR R R

R2 WERAESNE

Tab. 2 Statistics of variance analysis on alkali extraction

A CER HHE f HH MS FR% BEH

A 5.796 2 2.898 0.825

B 7.736 2 3.868 1.101

C 19.628 2 9.814 2.794 *

®E 7.030 2 3.515
T * RN E R i (P<0.05)
*3 MEREQAEXIHRX
Tab. 3 Result of orthogonal experiment for enzymolysis on protein removal
H %
THRE - ST : - - HEEE H(%)
A RIECTC) B B (h) C BE(%)

1 45 6 1.0 3.64
2 45 8 1.5 2.71
3 45 10 2.0 1.81
4 50 6 1.5 3.43
5 50 8 2.0 2.24
6 50 10 1.0 3.59
7 55 6 2.0 1.93
8 55 8 1.0 3.45
9 55 10 1.5 2.15
K, 2.72 3.00 3.56
K 3.09 2.80 2.73
K; 2.51 2.52 1.99
R 0.58 0.48 1.56
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Tab. 4 Statistics of variance analysis on enzymolysis

HE mEYF M HHEf 25 MS FRE BEH
A 0.511 2 0.256 6.724
B 0.354 2 0.177 4.658
C 3.682 2 1.841 48.447 *
RE 0.08 2 0.040

F:*RRE R B E(P<0.05)

HSBTHE, ULERER, RN L &GN B#
L S5C, BEE 2%, B§MEAT[E] 10h.

127 BEBRERNH#—-SSE  LdHREK#
EREAMKEETIN THZESEORMES 1
L2, MEIKBRPINESAEER . RE2/KMEH
SRR, ALRPRA-ZEZREREKERE,
BEKAESEEE, N 60% —HLBMELIRE 10%, 4CH
BE®, T 4CE&M4T E.0(10000r/min, 10min), F£
TV R ETH FHREFRERKEEA SN
H, BIMABERRGNIFEES pHTE 6.0 A, A ZHETL
EEee., AEREENK. ZBREREZBRIEN, 78
MBI HKETENEE, FUTIEANE . 8
TR, B RG TR .

128 WK ERWERER BiE Lk TZ,
PRl 47 S F BN ChS-Na, BT HAKHKET
JREL AT 3R 289 7= &, F=iRiS 31k 28.9%, T aHiE N
92.3%, HEFBIEOEHK, BHRK, R, AR
MK, B TKHATE SRR, AW TR,
W CBEFAEN, HFEERBEFERILE S,

K5 RIBEBRBREERERR

Tab. 5 Major quality indexes of chondroitin sulfate

b E| PRHETRAT MESER

R HEBRRE A K
Chs FEVITFEI) =90% 92.3%
CHE® =31% 33.37%
TR =30% 28.02%
BHRE 9.15%—9.6% 9.45%
ERHmER <3.5% 2.59%
KA&ER <10% 7.95%
B Assom <0.05 0.02
pH B (5% W) 55—7.5 6.5

2 OWER

2.1 &S

BN RE R, ARG EFMTE 196nm
FER I RRAE R b A B B A TR 0%, #E 260, 280nm
Ah TR e, BT A FE ARG FERNE

[, 78 210—220nm &b A 55 BRI ong, R AR
A RER A E SO RE AR U RN S S HHRE R,
STIRE, sh¥ok AR B S & (Chs) T E @ it 3t
mERSEOEAME, UEASHWERFE, ARR
HEFRER R EARMERE, BREADERERIE
SRR T SRR R BURBR B R K.

Chs-C FrfE § FIRE G UL K Chs-A BI4L 4085 R]
wmE 1 fE 2 s, SREREMS Sigma A R B
FRACE C BILI AP 3 2 A — 3, 3400cm™ i BLAY
— G A BE ) O—H Ml N—H (#4533, &
2920cm™ ZbH B CH, 8 CH; B9—CH {45 4% 3h,
1640cm™ 44 (C=0, FFFEHKHE), 1560cm™ & H
(C—N, FFFEZBEE JE), 1240cm™ J 860cm—1 &b (FE4E
MR E R kg . 5 4h, 930cm™ 4t R LRI B AR
REE A WRHERI, B 57 5555 B AR AE TR,
RYERPHFELSEB Chs-A,
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Fig. 1 Fourier transform infrared spectra of sample and Chs-C
standard
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Fig. 2 Fourier transform infrared spectra of Chs-A standard
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R RN A ERARINE 6 Bk, ZiTHE,
HEREMEE N 2.34%, 5 Bradford ¥ 5E By 45 B 4%
. ME 6 ATLEH, #HHEARPSELE 17
FERR, HP2amaasnns, BREFER,
PR EERA S EERORN 25.59%, 7ME T
ERENENEER . TERMBER.

*6 HELPHEERSN

Tab. 6 Composition of amino acids in the samples

BEEMBE  SEE/100y | EEBRBE HR/100
Asp 0.153 Cys-s 0.124
Glu 0.274 Val 0.063
Ser 0.321 Met 0.018
His 0.08 Phe 0.135
Gly 0.232 Ile 0.126
Thr 0.110 Leu 0.092
Ala 0.031 Lys 0.130
Arg 0.224 Pro 0.219
Tyr 0.002 Total 2.34
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WRRE RBRYLK S0, EHE AN PR
MEREAFE, ZHEESEOETET R E
OB, T H 20 R AR R E i KR (R
BRI A H e, MRSCERECE 4 R
B R IUR BTGB ILE RN, TLFUR
MR REA Rk, RS RESEamILNE
B RERFIERBE RO BB N, 1EE R AHRE
BAMESEHKEY TZHAR, THMRKERNE

AR .

ALERM AL HRERBRREENE " 1LZ
LM BT TR . IR R R R MR IS
RE KSR HN BRI EEREL
BAEEN S, KEENRRTZN: BIER R
B 120, SIKE 4%, WIZIRE 40°C, BEMEIRE 55
. Bk 2% . BHREE 10h, TERIESHREMT, 55
RBRREEIARHEK, RAEE 923%, KN
28.9%, FIFTEIRE 2 A nEE K.

AMNEE TR, RXERERRREELU
RRHER CHE, S4BRERERERERRE 3.
A H i 3h 8 50O 1 S 48 BUEK B K Sk U5 (Garnjana-
goonchorn et al, 2006), Z2AZEHCE B A HALHR &,
BRECEEOMRE, B—MEVEENKEREEN
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EXTRACTION, ANALYSIS, AND IDENTIFICATION OF CHONDROITIN
SULFATE IN STURGEON CARTILAGE

CHEN Xiao-E', FANG Xu-Bo', YU Hui', SHIJin-Yu' WU Chang-Wen’

(1. College of Food and Pharmacy, Zhejiang Ocean University, Zhoushan, 316004; 2. Marine Science College,
Zhejiang Ocean University, Zhoushan, 316004)

Abstract Preparation of chondroitin sulfate (Chs) from hybrid Sturgeon cartilage was introduced. The new procedures
include dilute alkali extraction, and deprotein by the combination of enzyme hydrolysis and trichloroacetic acid precipita-
tion. Upon the consideration of influential factors, technological parameters were optimized with orthogonal experiment
for determining the physical and chemical properties of the Chs. The optimal conditions were 4% alkali extraction at 40°C
in material/solvent ratio at 1 > 2.0, while those of enzymatic hydrolysis were 55°C, 10h duration, and 2% of enzyme

amount, under which white-powdered Chs was obtained at yield rate of 28.9%, purity of 92.3%, and protein content of
2.59%; the quality of the product well meets the quality standard. The procedures we used in this experiment are simpler
with higher and purer yield than other ones previously reported. Having been identified in spectroscopy, the product is
chondroitin sulfate-peptide, an excel Chs-C.

Key words Hybrid Sturgeon cartilage, Chondroitin sulfate (Chs), Extraction technology, Identification



