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Abstract : In order to determine sodium chondroitin sulfate in the mixture, chondroitina-
se ABC was used for enzymatic reaction. The procedure was rapid, simple, quantitative and
the HPLC analysis of ADi-6S(2-acetamido-2-deoxy-3-0-(f-D -gluco -4 -enepyranosyluronic
acid) -6-0-sulfo-D-galactose) in the sodium chondroitin sulfate was obtained. The absorbance
was measured at 230nm and detection limit was 1xg/m/. When we applied this method to
the drugs(capsule, opthalmic solution), it gave the mean contents of 100.01+1.58% and 99.

89+ 1.80% respectively.

Key words : Sodium chondroitin sulfate, chondroitinase ABC, HPLC, enzymatic reaction

LME

¥HE 8F 2AuE, AAE, AR, e )
S fA, G Foll F-83 2ol BAT=Rold
HEFE HEFEe dFE vEst] 4F Agas
ol FAAEelH, F 2] AA A YA Fxsla
at, 53 oF, Alg2Et §F, A8, 4 5 g
Fol olar] AAriEe] 2o Fo¥ J¥9E ¢

45

c}. B 428 mucopolysaccharide® sulfate”]7} 7]
¥ FHal disaccharide2] oj® ¢ 2ol AEslo] gl
voll w2} =24 chondroitin 4-sulfate(chondroitin

sulfate A), chondroitin 6-sulfate(chondroitin sulfa-

x

te C), dermatan sulfate(chondroitin sulfate B) %
H FFE TR Hel, M@= 1 e FAR= o)
HUEFL ojEe] 7 E¥E v AHE duA
e, A3ty 93¢ e Ee A BE AT



246 ARAE A EAE - 8T

% acriflavine 2.2 A} 7] A, columng % 3}3}ed
A 55 * 12§ & p-nitrobenzenediazonium fluoro-
borate 522 WMAA FREE 24sE o)
F2 Ae-Eich w3 Y8 AAe] Ry Aikg F
A Eol gk BAjubg 2t gol deA gl shx|
gt ekl A 52 AA e} 2L ERE FolA
BAEE Lo|HEES sl A #aA u|apiy
sto] AA 2 8¢ 5 e #$YR BAELE o3
A5 o] 3lA] Wt geta] B Aol EEE Sl
A SAEFERoldERY AdYaoz dhgde
chondroitinase ABCE A}-43}e] £4RFES A7) &
3o} &)= chondroitin disaccharide ADi-6S& #| A4
o2 AA 3, HPLCE °] 43t AT 2old
YEFE Yt uhiE FEsA S

2. 4H

2. 1 AleF 9 7)7]

2 Al A4-3F A]ef 2.2 chondroitinase ABC,
chondroitin disaccharide ADi-6S(2-acetamido-2-de-
oxy-3-0-(f-D-gluco-4-enepyranosyluronic acid)-6-0-
sulfo-D galactose) 2} Tris +3<) 2 2 2183t Trizma
+ Sigma4}#|, sodium chondroitin sulfatet= Danim-
exAA (54), KH2PO4E AldrichAH#) EFAeke 4}
438lgixm, HPLC &8jqez Al83 2E 4vie
HPLCE 9] MerckAHH & A1-4-315v).

2148} 7]7] 24 HP8452A diode array spectroop-
hotometer (Hewlett-Packard Co. LTD), 44 =zZE
o225 &= ShimadzuAle] LC-6A pump, SPD-6A
uv spectrophotometric detector, C-R6A chromato-
pac integrator, -2 TosohAH U¥)¢ TSK-Gel
NH2-60(4.6mm i. d.x25cm, 5zm)%& A}&3}d,
sonicator~ Elma+}®] Transsonic T460-8 A}-&3}¢]
o}

2.2, Hi5le| SRS

HAs| EaEALE) Fa7 9
chondroitinase ABCE Tatsuya Yamagata 52} 4}
e goste] e e o) 2 WEE Fof
A& AlF

2.2.1. 54%

FATERUUEF RFEF S0mge Eol 3o

(-]
23

100ml2. & ¥ 4048 35 0.IM Tris - HCl 2k3<y
(pH:8.0) 50.42} chondroitinase ABCE 0.5~100 ( x
107° unit /10,)742] W 3AIA R, 37T el A 3047+
Havbeg A7 & Adwfe) Wil o} & YAEEw
oJFUEFY AL EHWNS AEF Al

2.22.pH Y

Eael 71de] kg pHE F3lr 99
chondroitinase ABCE- 0.02 unit2 &A% F A7)
Agell A pHE 6.0~952 W2pA]|A Agstac}.

2.2.3. 2139 ¢

Chondroitinase ABCE 0.02 unit /104 2 5174 2] 7)
3 A7) 278l A AR E 2olehlE Feo ofg |~
100.g / 10047} 2] W 3}A| A Rgtc),

2.2.4. 9225, 4hBAE

B e 2o EFH chondroitinase ABCS <F
€ IAHAY F B L5EE 5~60C, A 7S 2~
1208-7H2] W 3bA] 7190 4] zhzbel] @) of BF8 2= A}a})
=

2. 3. HPLC &3 =

EHE FolA FAE=ZollEFS gy £
3lE HPLC HA z27¢ 73l7] s Ay Ax)
Tuble 13 2& 220& A& 5 AL £ =2 sl 4
HPLCE o} 85l A afsloict.

Thble 1. Analytical conditions of HPLC

Detection : UV 230nm
Column : TSK-Gel NHz-60(250mm x 4. 6mm, 5zm)
(at 407C)
Mobile phase : Methanol : 0.1M KH2PO4(pH:4.0) =
1:d(v/v)
Flow rate : 0.8m/ / min.
Injection volume : 10.4J
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Fig. 1. Effect of the amounts of chondroitinase ABC
on the enzymatic digestion.
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Fig. 2. Effect of pH on the enzymatic digestion.
(a)at amount of chondroitinase ABC :0.02unit / 10
{b)at amount of chondroitinase ABC:0.002unit /104
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Fig. 3. Effect of temperature on the enzymatic diges-
tion.
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Fig. 4. Effect of reaction time on enzymatic diges-
tion. (at 377C)

Tuble 2. Optimal conditions of enzymatic Digestion.

Concentration of enzyme : 0,002 unit / ¢/
pH of reaction : 8.0

Time of reaction : 30min.

Temperature of reaction : 37C
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5. UV-VIS spectrum of standard ADi-6S.
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Fig. 6. HPLC chromatograms of standard ADi-6S(A) and ADi-6S produced by chondroitinase ABC digestion

from sodium chondroitin sulfate(B).

Column : TSK Gel-NH2 60(4.6mm i. d.x25cm, TOSOH, Japan)

Flow rate : 0.8m// min.
Detection : 230nm
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Fig. 8. HPLC chromatograms of ADi-6S( #) in sample Capsule(A) and Ophthalmic solution(B) produced by

chondroitinase ABC digestion.

Column : TSK Gel-NH2 60(4.6mm i. d.x 25cm, TOSOH, Japan)

Flow rate : 0.8m//min.
Detection : 230nm
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