19 4 Vol.19 No.4

2001 7 CHINESE JOURNAL OF CHROMATOGRAPHY July 2001
r ~
| |
i i
116023
48
0658 A 1000-8713 2001 04-0309-05
1
100 2
Fischer 2.1
2.1.1
pK.
11 pH > 11
30 195 nm
2- 2- 8- .13 6-
ANTS
1 2001

Science 291

Hong 7
2~4
Stefansson
8 3- 4- -
2- CBQCA
CE 20 80 2.1.2
CE
Honda 1989 CE
N-
0-
56
2001-01-03
29975030 20035010
1977-

E-mail belin@ ms. dicp. ac. cn



310 - 19
o~ Mechref 1220
7-
-1 3- ANDS
N- GAG
F GAG
PNGase F O-
40 C ~50 C
GAG
Kakehi 12 185 nm
O- 232 nm CE
0.8 pmol Hong 7
8- -1 3 6- APTS
Kakehi %!
pK., CE
pH N-
GAG
Hayase 2
MEKC
1 Grimshaw *
2.1.3
James
1 MEKC
=Y Yim 2.2
" pH 2.5
2 9
Che ' CE
100 mmol/L
1.8 mmol/L 1 4- pH 8.6
4
2.2.1
Lee * 6
- - i} 1-
CE
pK.
2 Ciringh 2%
Yoo 17 a- pH
- 6 min 6 mmol/L
Gmi Gpia Gon, G Ju pH 5.8



4 311 -
Bazzanella 3!
I 245 nm
I}
195 nm 20
CE 2.2.2
nmol Shen 7%
MEKC 376
mmol/L Trizma H pH 7.9 150 LIF
mmol/L SDS 6%
205 nm fmol
3 CE-LIF
pH
ANTS 12
1 2- pmol 28
CBQCA 3- -1- -2-
PMP 3- 4- -2-
2- AP 6- AQ
N-2- Uv 240 nm
2- AA-AC
29 5.
FOMC-Hydrazine 5-carboxytetramethylrhodamine succin-
FOMC-CI imidyl ester 32
263 nm PMP ANTS ¥ ANDS "  APTS '3
APTS  ANTS
305 nm Charlwood % ANTS
—2- AMAC
2-AMAC Plocek
30 N-4-
-L- ABG APTS
455 nm 488 nm
2. ANTS
360 nm - 325 nm
APTS-
amol 3 ANTS- nmol/L 5-
fmol 3- Krylov 33
-1- -2- - 10 fmol a-
- 100 fmol 2- 2.2.3
pmol ABG- pmol MS
3 - ESI-MS 77
/ - MALDI-



312 - 19
TOF-MS 3 / -
MALDI-MS ¥ 6 pmol/L  Tseng ¥ Chip CE
Che 3¢ - 8- MALDI-MS
Wang 4
8- -1 3 6- - CE
Robert %7 S5-9 Chip CE
7.
-1 3- AGA
] Chip CE
Bahr 40 - Chip CE
amol/L
2.2.4 4
PAD  Colon 100 mmol/L NaOH
25 pm i.d. Ag/AgCl
15
1 pmol/L ~ 1 mmol/L
Ag/AgCl 10 mol/L
10 pmol/L
~1 mmol/L # Voegel 4
1 WANG Ke-yi. Progress in Chemistry 1996 8 2 98-
108
. 1996 8 2 98-108
2 Reinhold V N Sheeley D M KueiJ etal. Anal Chem
1988 60 2719-2722
3 ZHANG Li-na ZHANG Ping-yi LI Xiang et al.
Chemical Journal of Chinese Universities 1998 19 9
1513-1517
3
1998 19 9 1513-1517
Chip CE 4 YE Jian-nong JIN Wei ZHAO Xue-wei et al. Chemi-
" cal Journal of Chinese Universities 1998 19 1 31-34
TAS Chip CE 1998 19 1 31-34
5 YIN Li-hui XUE Jun LIN Bing-cheng et al. Chinese
Journal of Analytical Chemistry 1996 24 12 1 464-
1468
1996 24
12 1464-1 468
6 YANG Yi ZHAO Guo-liang XUE Jun et al. Food and
44 Chip CE CE Fermentation Industries 1995 3 57-70
pL 1995
3 57-70
7 Hong M F Sudor J Stefansson M et al. Anal Chem
1998 70 568-573
Chip CE 8  Stefansson M Novotny M V. Anal Chem 1994 66
45 Chip CE 3466-3 471
16 9  Guttman A. J Chromatogr A 1997 763 271-277
Wang

Chip CE

10 Chen F A Evangelista R A. Electrophoresis 1998
19 2 639-2 644



313

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Ma S Nashabeh W. Anal Chem
5192

Kakehi K Susami A Taga A et al. J Chromatogr A
1994 680 209-215

1999 71 5185-

Rush RS Derby P L Strickland T W et al. Anal
Chem 1993 65 1834-1842
James D C Freedman R B Hoare M et al. Anal

Biochem 1994 222 315-322

Yim K Abrams J Hssu A. J Chromatogr A 1995
716 401-412

Che F'Y SongJF Shao X X etal. J Chromatogr A
1999 849 599-608

YooY S Kim Y S Jhon GJ etal. J Chromatogr A
1993 652 431-439

JuDD Lai C C Her G R. J Chromatogr A 1997
779 195-203

Mechref Y Ostrander G K Rassi Z E. J Chromatogr
A 1995 695 83-95

Mechref Y Ostrander G K Rassi Z E. Electrophore-
sis 1995 16 1499-1504

Kakehi K Kinoshita M Hayase S et al. Anal Chem
1999 71 1592-1596
Hayase S Oda Y Honda S
1997 768 2 295-305
Grimshaw J. Electrophoresis 1997 18 2408-2 414
Lee Y H Lin T I. J Chromatogr B 1996 681 87-97
Chen F A Evangelista R A. Anal Biochem 1995
230 273-280

Ciringh Y Lindsey S J. J Chromatogr A
251-259

Shen Z ] Warren C D Newburg D S. Anal Biochem
2000 279 37-45
LIN Bing-cheng.
Beijing Science Press 1996.198-199

et al. J Chromatogr A

1998 816

Guide of capillary electrophoresis.

1996.198-199

Charlwood J Birrell H Gribble A et al. Anal Chem
2000 72 1453-1461

Plocek ] Novotny M V. J Chromatogr A 1997 757
215-223

Bazzanella A Bachmann K. J Chromatogr A 1998
799 283-288

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

Zhao J Y Diedrich P Zhang Y N et al. J Chromatogr
B 1994 657 307-313

CHE Fa-yun LIU Zheng-yu
Acta Biochimica et Biophysica Sinica

495-499

et al.

WANG Ke-yi
1998 30 5

1998 30 5 495-499
DANG Fu-quan CHEN Yi GUO Qing et al. Chemi-
cal Journal of Chinese Universities 2000 21 2 206-
209

2000 21 2 206-209
Krylov S N Arriaga E A Chan Nora W C et al. Anal
Biochem 2000 283 133-135
Che F'Y Song J F Zeng R et al. J Chromatogr A
1999 858 229-238
Wolff M W Bazin H G Lindhardt R J. Biotechnol
Tech 1999 13 797-801
Suzuki H Muller O Guttman A et al. Anal Chem
1997 69 4 554-4 559
Okamoto M Takahashi K Doi T
1997 69 2919-2 926
Bahr U Pfenninger A Karas M
1997 69 4 530-4 535
Colon L A Dadoo R Zare R N. Anal Chem 1993
65 476-481
Oshea T J Lunte S M Lacourse W R. Anal Chem
1993 65 948-951
Voegel PD  Zhou W H Baldwin R P. Anal Chem
1997 69 951-953
JIN Ya LUO Guo-an WANG Ru-ji. Chinese Journal
of Chromatography 2000 18 4 313-317

2000 18 4 313-317
Dolnik V. Liu S R Jovanovich S. Electrophoresis
2000 21 41-54
Wang J Chatrathi M P Tian B M et al. Anal Chem
2000 72 2514-2518
Tseng K LiuJ Lebrilla CB et al. Proc SPIE-Int Soc
Opt Eng 1999 3606 137-148
Wang J Chatrathi M P Tian B M. Anal Chem
2001 73 1296-1 300

et al. Anal Chem

et al. Anal Chem

Capillary Electrophoresis and Chip Capillary
Electrophoresis of Carbohydrate

MAO Xiu-li LIN Bing-cheng

Dalian Institute of Chemical Physics

The Chinese Academy of Sciences

Dalian 116023 China

Abstract Carbohydrate has many important functions in various biologic processes. Capillary electrophoresis

CE is one of the key tools of carbohydrate analysis. Chip CE is a new but efficient technique in the study of

life science. Carbohydrate analysis with CE and Chip CE are reviewed. Separation strategies and detection of CE

for various carbohydrates

including monosaccharides polysaccharides and glycoconjugates are described. The

application and potential ability of Chip CE in carbohydrate research are reviewed as well.
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