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Fig.2 Chromatograms of chondroitin sulfate A, B, C and heparin derivatized by PMP
a. Heparin, b CSA, ¢. CSB, d. CSC; * unknown impurity.
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Fig.3 'H NMR spectrum of OSCS Fig.4 Chromatogram of OSCS derivatized by PMP
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Fig.5 Chromatograms of contaminated heparins derivatized by PMP
a. Heparin standard; b. contaminated heparin 12%; ¢. contaminated heparin 30%; * unknown impurity.
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AR S T BORE AT AR R RO (3 vk BT R A RO & SR IS A5, 5 TR A
HE 1) o BRI S R B AN Rk AR L, B D) T SR AR A, ] T R
JFZ Hh OSCS S5 2 BT 40 A RGN , Ay JHF 3R A Jo 42 ol R PR A P 1 22 Mg it T R, 5 4h ) %
TR T CSA, CSC 5 CSB Y X 43 Fl % 1

B E R RS R 5 EE e A A b B 25 b & Y H] et T 3T E AT & A o 09 SRR AT AR M
AR P 4T 0 38T A Bh.

Z £ X #

] Fischer K. G.. Hemodial Int. [J], 2007, 11(2) ; 178—189

[2] ZhangZ., Weiwer M. , Li B. , et al.. J. Med. Chem.[J], 2008, 51(18); 5498—5501
] Kishimoto T. K., Viswanathan K. , Ganguly T. , et al.. N. Engl. J. Med. [J], 2008, 358(23) ; 2457—2467
] Guerrini M. , Beceati D. , Shriver Z. , et al.. Nat. Biotechnol. [J], 2008, 26(6) ; 669—675



No. 3 RS AT E P S ARBCR F R R AR A S AUR AR &3 A 483

[5] Somsen G. W., Tak Y. H., Torano J. S., et al.. J. Chromatogr. A[J], 2009, 1216(18) . 4107—4112

[6] WANG Jin-Xia( T4 8), ZHAO Xia(#W2), YU Guang-Li ( FJ Fl), et al.. Chin. J. Anal. Chem. (4#rft2%)[J], 2009,
37(5) . 648—652

[7] FuD., O'Neill R. A.. Anal. Biochem. [J], 1995, 227(2) . 377—384

[ 8] LIN Xue(#ZE), WANG Zhong-Fu( Ef#) , HUANG Lin-Juan( ##K4H) , et al.. Chem. J. Chinese Universities ( 755 %2 40 fh 22
R)[J], 2006, 27(8) : 1456—1458

[ 9] Karst N. A., Linhardt R. J.. Curr. Med. Chem. [J], 2003, 10(19) . 1993—2031

[10] ZHAO Xia(#l%) , FU Hai-Ning(f1#T°) , YU Guang-Li( T*J7#]), et al. . Chem. J. Chinese Universities( 5 2225 fb22224R) 1],
2008, 29(7) : 1344—1348

[11] FU Hai-Ning(fH7) , ZHAO Xia (#%), YU Guang-Li( FJ ), et al.. Chin. J. Mar. Drugs. ( FEMGEHEZH) (1], 2008,
27(4).30—34

[12] WANG Hao( Ef), YU Guang-Li( FJ F|), ZHAO Xia(#Wk), et al.. Chin. J. Anal. Chem. (43#rfb2%)[J], 2009, 37(8):
1147—1151

Analysis of Oversulfated Chondroitin Sulfate in Contaminated
Heparin by Precolumn Derivatization High
Performance Liquid Chromatography

ZHAO Xia" , LI Guang-Sheng, YU Guang-Li, WANG Jin-Xia, WANG Hao,
SUN Shu-Meng, ZHENG Chen
(Key Laboratory of Marine Drugs, Ministry of Education, School of Medicine and Pharmacy,
Ocean University of China, Qingdao 266003, China)

Abstract Based on the monosaccharide composition difference between heparin and Oversulfated chondroitin
sulfate (OSCS) , a simple and quantitative high performance liquid chromatography method has been estab-
lished to determine OSCS present in contaminated heparin in this paper. After degradation of contaminated
heparin by 3 mol/L trifluoroacetic acid( TFA) at 110 °C for 4 h, the monosaccharides were derivatized with 1-
phenyl-3-methyl-5-pyrazolone (PMP) , and separated on a C,; reversed phase column with a mobile phase of
0. 1 mol/L phosphate buffer-acetonitrile (82: 18, volume ratio) at a column temperature of 25 “C. The flow
rate was 1. 0 ml./min and the detection wavelength was 245 nm. There is a good separation between the peaks
of monosaccharide-PMP derivatives of heparin and OSCS under the chromatographic conditions, and the two
lots of contaminated heparin were found to contain 19. 6% and 28.3% OSCS, respectively. This method is
easy to apply and suitable for the determination of OSCS contaminant in heparin with high accuracy, reproduc-
ibility and sensitivity.

Keywords Heparin; Oversulfated chondroitin sulfate; High performance liquid chromatography ; 1-Phenyl-3-

methyl-5-pyrazolone
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