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3
, 60 15h 30 mL , 60 7h
, 24 h 24 h 100 mL
3, NMP 10 g( 68% ) (mp)195 1 197. 5 ( ):
C75 2, H5 40, N 12 47, ,C7m 0, HS536, N125 R (KBr): 3121 4(—C H);

3055 20 (—CH); 1722 1(—C=0); 1562 1 (ph—H); 1511 6 (ph—H); 1469 44 (C—H);
1390 7, 1363 8(C—H); 1027 3, 895 2, 858 6, 748 3 (ESIMS): m/z225 [M +H]"
233 30M L , 200U L NMP (0 O5mol/L) 20pL

, 70 30 min 500 L 1
H OH ‘

HO oH
‘ H OH ‘ ZO0H o N
&
0 HO i — ~c
NH,OH OH NH,0H noCH CHj

OsNoyg  —  H —OH o Ny ——= HO
- H — o) \ CH;
CHs HO n Hg th N—NH
OH
Reduci bohvdrat Mono- 1-naphthyl-3-methyl-5-
educing carbohydrates pyrazolone(NMP) derivative
Bis-NMP derivative

1
Fig 1 Scheme of carbohydrate derivatization
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C(mmol/L) C(mmol/L) C(mmol/L)
2 (a) (b) (c)
Fig 2 Effect of borate concentration on reslution(a) , theory plates(b) and migration time(c)
1 (galacose, Gal) - (glucuronic acid, GIdUA); 2 (rhannose, Rha) - (mannose, Man) ;
3 (xylose, Xyl) - (arabinos, Ara); 4 (Man) - (fucose, Fuc); 5 (Ara) -
(glucose, Glc) (conditions) : pH =9. 46, (temperature) 20 (voltage) 22 kv
: pH pH
, pH 3(ab o) pH ,
3 ,pH 9 46 , , , 3 ,
pH =9 46
|jj A y g - 3‘“: B S
1 - Sy 20-
104 ¢ 267 1 e ¥
X: E ) w: ] 184 \\\\ /
B e B £ T
61 * % 1ad S o6
4: 3} e — = I-X.‘ - \'\>
% o N 1.4j| 14] S~
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936 940 944 948 952 936 936 9.40 9.44 948 952 956 936 940 94 948 952 9.56
pH pH pH
3 pH (a) (b) (0
Fig 3 Effect of buffer pH on resolution(a) , theory plates(b) and migration time(c)
al (Gal) - (GIUA); a2 (Rha) - (Man); a3 (Xyl) - (Ara); a4
(Man) - (Fuc); a5 (Ara) - (Glc) b, c1 (Ara); b, c2 (GIdUA) ;
b, c3 (Man); b,c4 (Glc); b, ca (Fuc) (conditions) : 55 mmol/L ( borate) ,
(temperature) 20 (woltage) 22 kv
32
10 30 , )
, 20
, 22 kv, 9 18 min ,
33
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34
, 50 kPa , 10 s 55 mmol/L,pH =9 46, 20
2k/, 9 NM P ,
, 4 1
a N 120
100
2 g 9 2 80
= = 60
10
20
T T T T 1] T T 1 0 T T T T T T T T
10 1 12 13 14 15 16 17 18 10 11 12 13 14 15 16 17 18
r/min 7/min
4 9 (a) (b)
Fig 4 Chromatograns of nine derivatized carbohydrates(a) and Tangufican Nitratia sample (b) by
cepillary zne electrophoresis
1 (Xyh); 2 (Ara); 3 (Glc); 4 (Rha); 5 (Man); 6 (Fuc) ;
7 (Gal); 8 (GIdUA); 9. (GaluA)
1
Table 1 Separation parameters of carbohydrate derivatives
t(mim) N Rs a
Carbohydrates M igration tme Theory plates Rewlution Selectivity
Xyl 12 8 3 24 x10° 302 105
Ara 132 2 84 x10° 4,22 103
Glc 13 3 3 02 x10° 134 101
Rha 13 6 2 32 x10° 2 9 102
Man 14 5 2 75 x10° 7. 44 106
Fuc 14 7 1 69 x10° 179 102
Gal 15 2 2 76 x10° 413 104
GldUA 16 8 2 72 x10° 127 1 10
GaUA 17.9 2 57 x10° 8 94 107
( conditions) : 55 mmol/L (borate) , pH =9 46, (temperature) 20 (voltage) 22 kv, (iinjection) 10 s
(capillary length) 58 5 am, (interio diameter) 50U m, (effective length) 50 am, (wavelength) 254 rm
, 9 (Ara) (Gal)
(GaluA) 3 ; (Xyl) (Glc) (Rha) ; (Man)
(Fuc) (GlduA)
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Separation of Der ivatized Carbohydrates by
Capillary Zone Electrophoresis

Sheng Xiao®, Ding Chen-Xu', LiuLing-dur®, Suo You-Rui*, Sun Zhiwef, YouJinMao *?
' (Nortrwest Plateau Institute of B iology, Chinese Acadeny of Sciences X ining 810001)
2 (College of Chamistry Science Qufu Nomal U niversity, Qufu 273165)

Abstract A simple and rapid method was developed for the separation of derivatized carbohydrates using
1-ngphthyl-3-methyl-5pyrazmlone (NMP) as derivatization reagent by ceapillary zone electrophoresis The
detection was perfomed with diode array at 254 rm. A 58 5 an x50Um i d (50 an effective length)
untreated fused-silica cepillary was used To optimize the conditions, the background electolyte concentrar
tion, buffer pH, column temperature, woltage and other factorswere studied Itwas found that the buffer con-
centration and pH value have a greater mpact on the sgparation, but the influences of temperature, voltage
and additiveson resolution were not obvious On the basisof the optimization, the optimum conditions are as
follovs 55 mmol/L borate buffer (pH 9 46) , woltage 22 KV, column tamperature at 20  and detection at
254 fTm. The sampleswere amogpherically introduced with an injection tme of 10 s The reaults indicate that
9 NM P-derivatized carbohydrates achieve baseline reolution within 18 min under the proposed conditions The
Tangufican N itratia sanplewas al® analyzed under the optimum conditions

Keywords Carbohydrates, capillary zone electrophoresis, 1-ngphthyl-3-methyl-5-pyrazlone
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