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Abstract: : Capillary electrophoresis (CE) has wide applications in many fields because of its ex-

traordinary advantages, such as high efficiency of separation, high speed, and high throughput.
However, the detection sensitivity is relatively low due to short detection window and short optical
length. To improve the detection sensitivity, a number of on-line sample focusing and stacking
modes have been developed, such as field-amplified sample stacking, pH gradient preconcentra-
tion, micellar electrokinetic capillary chromatography (MEKC), isotachophoresis (ITP). These
orrline focusing techniques have been of intensive interest because of the ease of operation and
simultaneous focusing during capillary electrophoresis separation. Here, we review the principle,
advanced techniques and latest applications of on-line capillary electrophoresis focusing.
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(LLE) FASS . 0. 1 nmol/L,
. 400 -
) 0. 4~0. 5 nmol/L, 500
) , , B9 DNA 80 ng/mlL,
94.4 ., Yeh [ FASS
[21—24] , 0. 1 ng/mL,
: (field-ampli- Li ™Y
fied sample stacking, FASS) , pH 2~2. 5 ng/mL, Zheng M*
Ll (micellar elec- L5
trokinetic capillary chromatography, MEKC) ~20 ng/mlL, 220 , Weng ¥
(stacking) [28.2¢] (sweeping) (28,30.31] | 50
(isotachophoresis, 1TP) Lzl 0. 6 nmol/L., Xu M
\ FASS ,
o 0. 08~0. 14 ng/mL,
FASS ,
1 (large volume sample stac-
FASS o king, L.LVSS) . LVSS (
70 %5~ 80 %0
, ) ) . LVSS
5%, FASS ,
Hou % . Honegr M 8
) ( . ) 90 9 ~ 16 ng/ml, Bailon
(5- ) 0.2.0. 2, Pérez M LVSS B-
0. 06 ng/mL, 1003~1 380 10 pg/L.
FASS (SPME) ,LVSS
. Li
. He BV L - - LVSS
FASS 9 )
, 2. 4~34. 0 ng/g, Li " 0. 03~0. 14 pg/L, 2610~ 4 580
FASS . HerreraHerrera ]
, 0. 92 ng/mL, Yu "%  FASS , LVSS
MEKC , 11 ,
0. 2 ng/mL, 28~94 ng/L, L49]
62 ng/mlL,
,FASS (DNA 2 g/l 8 pg/L, 280
)N N N . Kitagawa % 50 mmol/L
, o .4
Zinellu B7 FASS DNA 80 %,
— DNA . DNA . 4
s O~ ., LVSS
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, 4 100 ~ N- Grignard
200, . . Zhu DU .Tween 20  Triton-X
LVSS , 100 .
26. 5~55. 8 ng/mlL, R
9~33 ., Zhang [ .
’ pH
, , . Mohan
1410 e .
0.18 0. 81 ng/mlL, )
2 pH ’
P 50~ 100 ,
N pH 1600 . Wang ©%
’ pH
. pH ’
’ pH 6 ’
. .pH . 0.2 pg/mL, Wei 7
pH N o D ° Liu
2.1 s8] ,
(isoelectric focusing, IEF) ,
X ) [59]
pH , . . Lin
(pD oo 5% Pharmalyte (pH 8
, pl , ~10.5) 1% Pharmalyte (pH 3~10)
, pl 0. 01 pH pH ,
. . Weiss U
’ N- ’ 2 % (W/V)
( N-acryloylaminopropanol) Ampholyte pH 3~10 0. 25 mg/mL ,
50 ~ 200 pL,
, 0. 5~2 cm, pH 3~10 ;
. . Egatz-Gomez % . N
. . ¢ 12 L
3 ’ ’ pH
N ’ pH
» Zhang ¥ , N ,
’ pI
/ - (MALDI-FTMS) \ s ,
, . Ramsay " 2.2 pH
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pH (pH mediated stacking) 0. 5 mol/L (pH 2. 15),
(acid stac- 50 mmol/L (pH 7. 5),
king) (base stacking) L3641 ) 0. 2~2. 0 nmol/L, Kazarian "V
) (PDADMAC) / (PSS)
pH
s , 790
Zhao Lunte nmol/L,
L63.64] . . Jaafar 7% pH
,OH" 3- -4~ -
. pH , 100~800
) pH 10. 5 > 15
, mmol/L . Zhang [
. pH . . 0. 02~0. 03 mg/L,
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, , mmol/L (pH 9. 0),
N o s pH
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) pH 8- -2~
0. 75 pmol/L. 0. 25 pumol/L, (8-OH-dG) . 2'- (dG)
26 . Gillogly % pH dD, 20~24 , Hasan ™
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, 1 mol/L (pH 2. 0,
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pH 4
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23.8~90.0 , 20 mmol/L -30
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0. 1 mg/L, Baidoo % pH 9 1D, 20% 10 mmol/L
- (pH 4. 0),
(FT-1ICR-MS) s 2.4
0. 1~2 pmol/L, (Moving reaction boundary,
2.3 pH MRB) Cao L7777 ,
pH \ pH , ;
pH R N pH pH s ,
pH ( pH HY OH" )
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Aebersold Morrison™** , Britz-McKibbin ., pl pH . ,
26,27] . pH \%4
Ye [ - (CE-ESE Ve, @, e,
MS) 4 - 0TV Ve (2)

Ala-1-Ala(pI=5. 57) ,L-LeuwD-Leu(pl=5. 52) .Gly-
D-Phe(pI=5. 52) .Gly-Gly-1-Leu(pI =5 52),
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. Cao ™ MRB :
(pK.=17.72) (pK,=5177) , N
100 mmol/L - (pH 4. 80), ., Cao [#
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mmol/L  Gly-NaOH(pH 11 52), , , ,
26, Ls2] . Wang 7
(pK,=7.45), (pK,=7.63). 0. 05~
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(TTAB) . 0. 13 mg/L, Losd 7
(OTAB) , 5~15 pg/g.
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0. 8~1 9 pmol/L; L1zs] . Quirino %"
13 . AFMC  PF-MEKC , ESI-MS
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(PVP) . (HEC) ), )
o 3 cm, ,2 min
) . . DNA

10 000 ,8 min
100 000 . Mamunooru

[148]
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200 fmol/L, Vyas " GEITP 10 000 , Bahga MV
, 120 180
nmol/L, R
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Busnel %% B .
nmol/L. 1000 ( Ac™ .ClI” \H,PO; \HPO:™
~10000 glycine™ ),
16 mer (~4. 8 kDa) .90 mer
ITP . DNA 7,8~ -9, 10-
. Bottenus [ (BPDE)-DNA (~
39 cm (PMMA) 156 kDa) , LIF
, 3. 3 cm, ., BPDE-DNA
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0. 3 nmol/L, . L169] Cl PVP
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, RNA . .
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DNA 0. 01~0. 1 ng/mL, Xia U8V
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72 bp DNA pmol/L, 40~230 , Gupta [1%
0. 09 ng/mlL, Liu M™ CGE
tITP PCR DNA , s
PCR Cl , )
HEPES , DNA
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