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Abstract ; The ionic liquid is one of the hot topics in the research field of chemistry and chemical engineering. Based on large re-
viewing of the domestic and foreign references, this paper introduced the research progress of ionic liquid in recent years and
summarized the applications of ionic liquids in extraction of natural products and chromatography analysis. The application fore-
ground and developing direction of ionic liquid has been prospected.

Key words: ionic liquid ;natural product;separation and analysis ; chromatography

BT WHR (Tonic Liquid, AR IL) , MFRE MBS AR, 3l 52 A8 AR T 100°C A HLER . o T oe
G B TN, B TR VEZ AN R TR A MLV 700 B R 5, e s A0 N3k IR I 5 PRS2 T
by AR RE SR PEBATE ARG TR AN A SRR V2 B T AT AR D 2 ) Ok
Mz B TAE B OGBS FIRAR RIS AR 1914 4R BL T, B A 25K BH0T P X 88 -0k B
50, FEAE PR RACT BRER B T WU, PR 2 X 7K R S A P 20 TR, ANl 5 T & kR & 1992
A, Wilkes 25 BRI HS 57K 2 AT R B (11— 23 -3— F LK DO JeURIN I 128 WA, 88 TR AR 11
WFFEA TR E R e o AT R P B9 B IR R B e Y e BB R SRR AT T AR,
TR E R BB AT LA R AR E R, B R T4 B T 4
SR T HGE AN WG 22 o 1138 XU AF A B 1 WAL KSR = W T 7 Uk b (9 10 T2 R HEAT T 2538

L (| {LNIDER

LG A DL R AL AR TR L, B TR R BAT — R AR R 5 1) JLP TR AR A
JR ANKRHE 52) 4 450G R M A VRS IR BE IX IR K, S RS TR BE G L1 53) Ve B A, WT T IA

Y5 H#9:2012-10-30

E€WAE T H7 EERHE % B (2012BAD23B0301 )

VEE BT Wk 1R (1981 - ) 3B LHEEHIA , By BATFSE 5 A, EAFAEY L4058 T.4F ; E-mail : yaoxi@ icbr. ac. cn
« BINES TRk, B0 A 0T, BF S S Al b2 PR 42 s E-mail : yueyd @ icbr. ac. en,



144 Mo e o 5Tk 3B &

BT ARAO 4 ) AR AR T R, TR SR 2 AR A B I HLAR A5 ) T TR
PRIEAT AW DR T S 7 e s RO MR , AT e 00 (9 10 A MU AR M fifp , HAT DR IR 2544 1Y
B PIHERA I RTT 5 0 o e TR SE R A 1R I, 23t 2 IR o o 24kl I Sk €O, 2
Ja BB — AR 2R R, DR A2 3 Ok B 22 O RMIT TARER 195G TE

2 BT RAREI N H]

2.1 BFRIKERAFWIRNS B A

1998 4E L3 , Huddleston %5 R FH & T4 [ Bmim ] [ PF, ] /K A& R KR IR 2R, LR IUAIF 5%
IR 2 fi T T B A B G A ML R HEA T AR B 9256

TP T 00 A= 035 P A0V A A= e B TR DS S VBB 2GR B R RS R T A
PN, AL 200 P B PR 2T 4 A ), B — o PR R PR I Bk A RO o R ) S L SR B, 2002
4T, Swatloski 251 A8 T I FE KLU B K e B TR I A O Ab BRET 45 | BS T IR IR R 2T 4 R ox —
FEPEA TR PR AL T — A A A B AR R L
2,11 R-RER BT B KRS PR B K B T IR R A% 5 K 1 S5 T 375 D
HIWIAE . BFSE 2B, B LSS TR A IR AL 25 RS BRI Cr ™ o xIR2E "™ W18 T [ Bmim ] BF, #

TR R AR B R E0Z pH A AH H KB 8 2R DL T 8 20K TR R 1)

M, [ Bmim ] BF, #5558 10 C, B IR E WA, B R 1.37 ¢/em’ (25 C) , 5K HEEE KT
0.1, 0] LAJ7 A HEAT AR 55, B R0 1.6 mS/em (25 °C) 1™ al LAAE Sy G o M R RL 7 Y 26 B
) H 2 A T A I s S DM 9 43 S K B DK RER 3 4, 68 [ Benimm | [ P ] ELAT 2 1T 396 1 00 B 1 5, T
DR R

Matsumoto 25> 5% F = 3 ik F L S0 AL S AR BBUK AR T 75 25 25, 76 pH K 6 I AYAE USSR 516481
BEER T FRAE pH (H 3 25040 F B2 HUSCRA Y I IE T H B R MAPUR AN B HE XA E 758 7 IRAEN
Cl™ A B A8 4 S

FKEE AL Cymim ] [ PFg JFI[ Comim ] [ PFg ] rf 254 24 050 115 15 25 56 v o] 25 7 0 ol P ) 26
WOPEREEATRTSY o SCEe s SRR, bR Al T YR0 A X r 245 4 v ] 80 i 1 LA 8 14 8 4 IR
e e T, Ho A I Res o at [m i, B IR Re g JE 2 .
2.1.2 &-BEFER TR Bionigs AR IS T B TR 5 £ . DMEA oct X 5 24
H 30 min J5 7 8 % B0 BRHR B T35 E) 0.79 o/ L, 5 1E O BE Y3 BUHCR AR 24 (0. 78 ¢/L) , H 30 min 5
T8 RIS AETCR T [, BDMEA bst i 75 BUHE R I T DMEA oct, (HAEHUS 75 & K W & H e
DMEA oct H1i5525 % , 1fif L5 8 R WA ZAERM . ZBUE 2t KM RZE 45 s 20805 7 95% L Ll
R, RGN 23 N2 ] DL SEEE S T AR O e

B 2 P RS T RS TR A B R AT AR B, R IR 1 - T L DR e B T A
[ Bmim | C1 2 {RAk 1T 56-3 B IEmRmkER B9 9 /4 [ Bmim | Br BBA% 4T (1% ff 4= i 72, 80 °C N [ Bmim |
Cl XoF £ B TR BRI VA AR L RE R B 0. 212 /g, T X A R FR A 77 o 0 B0 77 I TR 0 9 AR 35 1/ 1 0. 01 /g
AT 40 min YFEER, FUE LR 34 (A= R — SRR EM TR A 4 B R B 1 5 SRR A R JROR 1Y) 1/565 , A5 HL
SOR B AR TAE e LB BT v e 4 i
2.1.3  RUKABEIR SUKAHFEIERG AR AR e S e SF 1 412 BRORIVAL f A 1305 1 4 55 F) 0 78043 8 7
Z—  HABES MR TR /N BRAERT R 5 T RO SR A5, Bl A R 7 B HRUAE 3 14 1y ok T L
A WLERI B . Gutowski 25 & B[] 3 K TEHLER O A S5 7K P B TR, AT T8 i H S A 114
TR A, e — 0 LA BS T b 95 & A D i LR 5 — MDA EHLEE 0 £, S A OB T
TN

He 27V R [ Bmim ] CL/K, HPO, B T M SUK HH 43 85 S AL 2600 26 5 0 S, 75 2 050l 75 1) 20 T 2R
B, — KA R TT 1K 80 % ~90 % , T LA FLALIS . Soto 457 %242 T [ omim ] [ BF, ]/NaH,PO, 4B



553 3] Ik W, A B MR R AR o3 B AT R R ) 145

BT S PE AR 20 T 25 R 0 25 A, R A B PO AR R 220 PU AR 23 Fid R A2 pH (E Y52

B FERNAE 0 R K B IR S JOHLER [ Bmim ] [ BF, ] NaH,PO, % T RUKMIAE T % %, I
X UK AHZE BUOM G AT T 30 o 35 R B8 AR B3 TCAILER VR A ) T SUKARTE i, 2 e B8 - A4
B KA HE UK AR 3B il JCAIL R S /K P AT 1) T UK AR 8, 38 3K 56 UK A AR KA )
SR IE A AH I o
2.1.4 B TR ARMORER B B R FE IR AR TR (B R R o S R0 X AR it v R AR ) ) AR
AR, TR AR A AR TR WEREE T, AT LI SR Sl AR U ], o RS SRR IR R B
WA G T R S IS

FERA 2R 5T AR B B TR (Rl S R 3 AR B R R S W, I S R SR
T AT T X RS . G5 R, 1.0 mol/L Ak 1T JE-3 HIJEmkme kb B8 44 ([ Bmim ] C1) ¥
VAR PR B 150 1, R EE 80 °C 2K 10 min BYZRAF N, A2 m B . g SE R ORI =2 At B0 A 4 B 1) 2 B
153243520 2. 730 .,0. 857 F10.179 mg/ g, ZWIFE/NATE EL3 [ Bmim | Cl, [ Bmim | Br A1[ Bmim | [ BF, ] X
3 P ES IR T , EHE 2. 5 mol/L [ Bmim | Br, SR PGSO T M 7 ik, I I T R AL v 1 22 A B 4 I, — k42
BRI 92.8 %

AR/INGE SR FH B TR [ Brnim ] C A A 3 A B2k 5 MR 77 455 v 0 AT I S A e o A P A 1
SERRYT, PIA) T SR I i i iy, HLAR IR [R] R84

Wang % HUREBFSE T 10 Bl IS , 248 [ Comim ] Br 45 5 77 10y DA 408 5 51 oo 412 B0 37 A
BRFIZR RS, DL A9 284, 0. 8 mol/L[ Cymim ] Br J§ 12 mL, =31 2 h, [ELL 1: 12 (g mL) , i3
WA 385 W2 Y, B IR 8 min, $EGS TR AKLIN ] B bk & WA M ILE ik tase AR &
B,

Yang 25" 13 FHI [ Bmim | Br 5 A A 7% MR R P s D R BB 75 2, I o AL/ 25 AT A 4
P, 288 A AL B RE S /N T BT S S o 9, HL - OB T s A S O RE L 4T 4
R WREIN SENIIE  X WIS UE T H N & Y3 S B U R 4 .

2.2 BFkEEeIEHHNA

2.2.1 HakAMEH(HPLC)  7E HPLC A Arbkme BH 85— 5 A 200K 2 1 ) ek s A B4R, O Ho4y
BT AR P A 2 5 AR 3R T 14 ek P B AT AR A T, DA B T 36 4, e 2R B 8 40 B R0,
W TR A SR o B YR TT LA S 5 R A L 5 P Tk P R e A WA R, 4 6 3 00 ) A B BF 14
He 2 BF5E T 4E Cog BT A pH 3. 0 & B TIRA R PR 2085 4 Rtk 254 (R IRk B0 L JFR 2
BB ORJRR BB T SR B B0) (AT R RS R B, R IN S VAR R /N U BRI 2, MG A R R, HLrP L
[ Bmin | BF, BRCR b, JF H KL R S C iR R 1 .

B WAATE HPLC Y 53 b — AN S5 A 2, [ Comim ] [ BF, ] A9 R A0 1 o ek B 5k i A7 35 4R
FE L ST R ARSI R ARFR (0.5 %~1.5 % ) [ Cnmim ] [ BF, ]V Ry B ) SRV i 1)
i, B TR AR AEAR R IR, U0 = 2 i e = 6 — PP SR MV A4 B A SR P . B0

TESAH HPLC H, 1—% -3 — T BEBRmR 53R AT N— T e 84558 25 45 it sh A A 00 H 143 25 )L
R U T R B R

Tang 25" 1] P B FIRAK I VLV R T B MT, 4388 1 AR Bz WS 45 42 B v 1 LA e O LB
RHNWE R, SR AE R, JUR e A, [ Emim | [ BF, ] 5970 B RCR B, pH (B0 U8 B DR A0 52
W,

P I Bmin | BF, R SIAG NI 208515 2 b i) SRR 0, 4550 8K , 8 7 WA (L g
DA W3 B I AR A R T LS = e P A, e A= W s ) O B I A/, T [TV B, 3 K
R ERA
2.2.2 AMEE(GC) BRI EAINAEE LM AREE X206 WA I3 e S R
FIRR A | A5 25 W 1A AT LAVE Sy GC rb U RR A [ A



146 Mo e o 5Tk 3B &

B T WA SR 0 335 i o I S 15 85 5 B2 Armstrong BF5E/N4 . 1999 4F Armstrong 25 ]
ol R f) B9 73R [ Bmim ] [ PF, ] A0 [ Bmim | CLAE N GC (9 [F 2 AR, BFE T 85 T WK XS 4 Fh Ak & 9 i
FHEAVE RV AT o B F IR0 38 5 AT B ST M 3R 5 SR A T4 2 LR PEA L 50 , 85 T WA
EARAEAL S0, 7T LA B TR AR T VA 6 5 A 5 Un SR 0T 1 R AR AL 590 , B T WA B2 A
A, AT LU B WA A VE IR R B E 4. [ Bmim | C1 5 Bt PR RN 32 (b & 9 B R4 S i AR B
YER, [ Bmim ] [ PF, | 5 ARH 9 oA S0 BOAR AR T, 5 N B TT LU [ e B bt i ™
2.2.3 BEEE(TLC) BIFSI W T B T MTE W2 (038 rb Xk I 5 5 11 el ke 50 68 1oy 41 0 £
H, % BLLAL Emim ] BF, [ Bmim ] BF, F1[ Bmim ] PF, /ERIFHIG IR0, BEEHK R, (A9 28 (LA « St B
TR RGN, 2S5 5 — o e BE I, R, (AP B AL . 2841 st W), B 1
AR AN B e 3 B0 4 R B 42, 1T EL RE RS A i 2 B W R R, 1D, AR 28 X My 1y 4 85 Ak
2.2.4 £mEdik(CE) B T EA B 0 b S 4 S v i B0 I 700 F1 7 6 40 4 vl vk 1 4
BB TR B A A Rk R E

Yanes 257 S6J5 H0IE T DU 2 e DU SRR 25 T 1R B 1~ —3 — FFY LK W 85 0K AE Sy B A
HL UK () TR BV A U B R AT R B 2 B R A . T I B TR B R 2 B ok B, BIF 5T A
43 B LI R B TR BB T 5 Z W 2 M AR EAE o 8 TR/ B A0 R 2 W i v )2,
R B8 TR AR B B T SRR VR IR R TR e B AN P A IR TR B4 B B9 L

Qi 2 V¥ B AR Emim ] [ BF, 1 .[ Bmim ] [ BF, ] #F b B 4078 i ik v B0 Bk 3 FL A0 40 B vh s 25 00
Y 4 RDE IR . N R R A BT AR S B TR AR e P B T 2 ] A A T S K
AT B . KR M 0. 137~0. 642 mg/L, T4 48 B9 BN &5 L7 R 0. 762~1. 036 mg/L, 4tk
SRR 1.100~2. 656 mg/L, 5 T-HFAEE HL AR I 2. 188~5. 313 mg/L, 7 i B FHRE I A 1F T | 85 T- Wi
Hy AR F) DT A

3 i HRYE

IEJUAR, i T8 TR AT A — L8RP RE , © 2D B T RIR IR A D7 . AL
VL RO B R AL S RN R C MR T B2 AR R 2 B G RR R A N RS 5 5 TE
R S UK B, EE PR ISR B L SR, B TR R SR B 5 A 50
ANATHAURG DL S, ande = Pe R AT | 48 1 fag B0 AR PR FH L SR BE A I S5 1

B WAL R IR ™ ) 23 25 05 TS/ 1 R e PR e 2 OHCR SF AR DL 3, (E L B B TR AR M S 5
N HIEN Tl SUSRATS IR I 7 Z2 PR . B Rt BT [ 5, RS 3 BRI 250 250 o
PR BEVESFEAR AN 5835 o A, X B TR ZE O LB A A O A RO BIF TS AN IR o A B D52 1 18 8
RGETRN , BT WAL IR v ) L RS SE A0 i RO B

Sk

[1]WILKES J S,ZAWOROTKO M J. Air and water stable 1-methyl-3-ethylimidazolium based ionic liquids[ J]. Journal of the Chemical Society,
Chemical Communications,1992(13) :965-967.

[2]ANDERSON J L,DING J,WELTON T,et al. Characterizing ionic liquids on the basis of multiple solvation interactions[ J].J Am Chem Soc,
2002,124(47) :14247-12454.

[3]LANCASTER N L,SALTER P A,WELTON T,et al. Nucleophilicity in ionic liquids[ J].J Org Chem,2002,67(25) :8855-8861.

[4]VAN DER EYCKEN E, APPUKKUTTAN P,DE BORGGRAEVE W, et al. High-speed microwave-promoted hetero-Diels-Alder reactions of 2
(1H) -pyrazinones in ionic liquid doped solvents[ J].J Org Chem,2002,67(22) :7904-7907.

[5]ROCABOY C,HAMPEL F,GLADYSZ J A. Syntheses and reactivities of disubstituted and trisubstituted fluorous pyridines with high fluorous
phase affinities. Solid state, liquid crystal ,and ionic liquid-phase properties[ J].J Org Chem,2002,67(2) :6863-6870.

[6]ZERTH H M,LEONARD N M,MOHAN R S. Synthesis of homoallyl ethers via allylation of acetals in ionic liquids catalyzed by trimethylsilyl
trifluoromethanesulfonate[ J]. Org Lett,2003,5(1) ;55-57.

[7]NAUDIN E,ANH H H,BREAU L, et al. Electrochemical polymerization and characterization of poly (3-(4-fluorophenyl) thiophene) in pure



553 3] Ik W, A B MR R AR o3 B AT R R ) 147

ionic liquids[ J]. J Phys Chem B,2002,106(41) :10585-10593.
[8]CALO V,GIANNOCCARO P,NACCI A, et al. Pd-benzothiazole carbene catalysed carbonylation of aryl halides in ionic liquids[ J]. J Organomet
Chem,2002,645(2) :152-157.
[9] ZHAO D B,WU M,KOU Y. Ionic liquids. Applications in catalysis[ J]. Catalysis Today,2002,74(1/2) :157-189.
[10]WOLAN A ,ZAIDLEWICZ M. Synthesis of arylboronates by the palladium catalysed cross-coupling reaction in ionic liquids[ J]. J Organomet
Chem,2003,19(1) :3274-3276.
[11]ZHOU Z B,MATSUMOTO H, TATSUMI K. Low-melting, low-vision , hydrophobic ionic liquids. 1-Alkyl (alkylE ther ) -3-methylimidazolium
Perfluoroalkyltrifluoroborate[ J . Chemistry-A European Journal ,2004,10(24) :6581-6591.
[12]YE C,LIU W, CHEN Y, et al. Room-temperature ionic liquids. A novel versatile lubricant [ J]. Chemical Communications,2001 (21) .
2244-2245.
[13]YADAV J S,REDDY B V S,BASAK A K, et al. [ Bmim ] PFg and BF, ionic liquids as novel and recyclable reaction media for aromatic amina-
tion[ J]. Cheminform,2003 (44 ) :2217-2220.
[14]KORONAIOS P,KING D, OSTERYOUNG R A. Acidity of neutral buffered 1-ethyl-3-methylimidazolium chloride-AlCl; ambient-temperature
molten salts[ J]. Inorg Chem,1998 ,37(8) :2028-2032.
[15]HUDDLESTON J G, WILLAUER H D,SWATLOSKI R P, et al. Room temperature ionic liquids as novel media for ¢lean’liquid-liquid extrac-
tion[ J]. Chemical Communications,1998(16) :1765-1766.
[16 ] SWATLOSKI R P,SPEAR S K, HOLBREY J D, et al. Dissolution of cellose with ionic liquids[ J].J Am Chem Soc,2002,124 (18):
4974-4975.
[17]CULL S G,HOLBREY J D,MORE V, et al. Room-temperature ionic liquids as replacements for organic solvents in multiphase bioprocess
operations| J |. Biotechnol Bioeng,2000,69(2) :227-233.
[18JXUPSIF. B TR IAZEI A 8 R AR SEREBT 52 [ D). dbnt . shER A B A AL Be il 424 (7183, 2006.
(19T Je , s ek, A 5. 3 T B8 VA S ORCAE AL R A HLG U AR I [T ] A3 ,2003,15(3) :222-241.
[20 ] MATSUMOTO M,OHATANI T,KONDO K. Comparison of solvent extraction and supported liquid membrane permeation using an ionic liquid
for concentrating penicillin[ J]. G J Membrane Sci,2007,289 :92-96.
(21 15k B B 7 WA AL U4y B v B2 vh BT R BR A AERR AU AT [ D] B < B B RS 2703850, 2007
[22 ] BIONIQS LIMITED. Extraction of artemisinin using ionic liquids[ R]. Confidential Report,2006.
[23]GU Y L,SHI F,WANG H,et al. Leaching separation of taurine and sodium sulfate solid micture using ionic liquids[ J]. Sep Purif Technol,
2004,35(2) :153-159.
(24 JJBE e , A ie , XS A AN 2 IS T IR MR A3 13 A TR S B AR AT T AR A 1 [ T ] 424240 ,2004,62(5) 532-536.
[25]GUTOWSKI K E,ROGERS R D. Controlling the aqueous miscibility of ionic liquids aqueous biphasic systems of water miscible ionic liquids
[J].J Am Chem Soc,2003,125(22) :6632-6633.
[26 JHE C Y,LI S H,LIU H W et al. Extraction of testosterone and epitestosterone in human urine using aqueous two-phase systems of ionic liquid
and salt[ J].J Chromatogr A,2005,1082(2) :143-149.
[27]SOTO A,ARCE A,KHOSHKBARCHI M K. Partitioning of antibiotics in a two-liquid phase system formed by water and a room temperature
ionic liquid[J]. Sep Sci Technol,2006,41(2) :2849-2858.
(28 1 E &M, BBt , UL, A5 B IR BUKAR A G 25 R AP I R BB AL [ C 17/ TR B AL T R 4 S A TR 3080 T 2 AR 21
W ICEE. dbat: R Ak T ARk, 2005 :362-365.
(29 ) BLFERS AU WA A2 AF . B TR (1) RRAMEAEE[ ] A6 T.2402,2006,57 (9 ) :2145-2148.
[30] B IEM , UL, BT A, 45 B FIRMAARAT 9 (1) SOKAR B ARRLAE [ T ] . AL T %412 ,2006,57 (9) :2149-2151.
[31JAEH, 1 /R ZR S0P B IR RSO Al Bl A B 3 v AR B 72 [T ] 437 fk % ,2007 ,35 (1) : 1570-1574.
[32]DU F Y,XIAO X H,LI G X. Application of ionic liquids in the microwave-assisted extraction of trans-resveratrol from Rhizma Polygoni Cuspi-
dati[ J]. Journal of Chromatography A,2007,1140(2) :56-62.
(33 12R/INB. B IRAAAE IR A0 B B B0 T B 254 20804 v A 1 P KGR A 25 BRI SR L D ] )7 M - AR B 3 T R A4 B - 23353, 2010.
[34]WANG S Y,YANG L,ZU Y G,et al. Design and performance evaluation of ionic liquids-microwave based environmental-friendly extraction
technique for camptothecin and 10-hydroxycamptothecin from samara of Camptotheca acuminate [ J]. Ind Eng Chem Res, 2011, 50
(24) :13620-13627.
[35]YANG L,SUN X W,YANG F J, et al. Application of lonic Liquids in the Microwave-Assisted Extraction of Proanthocyanidins from Larix gme-
lini Bark[J]. Int J Mol Sci,2012,13(4) ,5163-5178.
[36 JRUIZ-ANGEL M J,CARDA-BROCH S,BERTHOD A. Tonic liquids versus triethylamine as mobile phase additives in the analysis of 8-block-
ers[ J].J Chromatogr A,2006,1119(1) ;202-208.
[37]HE L J,ZHANG W Z,ZHAO L, et al. Effect of 1-alkyl-3-methylimidazolium-based ionic loiquids as the eluent on the separation of ephedrines



148 Mo e o 5Tk 3B &

by liquid chromatography[ J]. Jouranl of Chromatography A ,2003,1007(2) :39-45.

[38 ] MARSZALL M P,BACZEK T,KALISZAN R. Reduction of silanophilic interactions in liquid chromatography with the use of ionic liquids[ J].
Anal Chim Acta,2005,547(2) :172-178.

[39 ]KALISZAN R,MARSZALLI M P,MARKUSZEWSKI M J, et al. Suppression of deleterious effects of free silanols in liquid chromatography by
imidazolium tetrafluoroborate ionic liquids[ J].J Chromatogr A,2004,1030(1) :263-271.

[40]ZHANG W Z,HE L J,GU Y L,et al. Effect of ionic liquids as mobile phase additive on retention of catecholamines in reversed-phase high-
performance liquid chromatography[ J]. Anal Lett ,2003,36(4) .827-838.

[41]TANG F L, LUO X B, DING L. Determination of octopamine, synephrine and tyramine in Citrus herbs by ionic liquid improved * green’
chromatography[ J]. J Chromatogr A,2006,1125(2) ;182-188.

(42 ]38, THiy , SRR, LUBS TR A = Z AR S AR VR I A0 43 B S e B A i [T . m it Tl K22 2440 HAARER, 2012,34 (1)
117-120.

[43]ARMSTRONG D W,HE L F,LIU Y S. Determination of cell viability in single or mixed samples using capillary electrophoresis laser-induced
fluorescence microfluidic systems[ J]. Anal Chem,2001,71(19) :4551-4557

[44]ANDERSON J L,DING J,WELTON T, et al. Characterizing ionic liquids on the basis of multiple solvation interactions[ J].J Am Chem Soc,
2002,124(47) :14247-12254

[(45] 855 AEA (. B IR PR 2 Ea 4 o) X RR 0 23 15 iy s [ T ] . A 27,2006 ,28(9) 1551552

[46 1227, THAS, SBI4A. B FIRARH T4 28 2 5 Kol SR B )2 (i 4 g5 [ 1] I BE 25 Tlk 243k, 2009 ,40 (7)) :526-528

[47]YANES E G,GRANTZ S R,STALCUP A M. Tetraethylammonium tetrafluoroborate. A novel electrolyte with a unique role in the capillary elec-
trophoretic separation[ J]. Analyst,2000,125(11) :1919-1923

[48]YANES E G,GRANTZ S R,BALDWIN M J, et al. Capillary electrophoretic application of 1-alkyl-3-methylimidazolium-based lonic liquids
[J]. Analytical Chemistry,2001,73(16) :3838-3844.

[49]QISD,LI'Y Q,DENG Y R,et al. Simultaneous determination of bioactive flavone derivatives in Chinese herb extraction by capillary electro-

phoresis used different electrolyte systems-borate and ionic liquids[ J].J Chromatorgra A,2006,1109(2) :300-306.

!M!AXCAXSAEAXCAXCAKCV

A TS B

R

5 —— é

: Certificate of Outstanding S&T Journals of China 2011

s

Vs

: HEREETL

550 G b Tl B B Rt St TR ek SRR IS R Ak et
P

s
¥

Lo B SAHM PR AR R F AT
: W, FHHIPEH 2011 FEF B S 20
IR e

¥
S

SD R R 8 ek B SR R S S SR AR PR B S DR )

S
s

v

2
Bo
»
= &
%)
&

LI

SR TR T S AR DR PR SRR R b bt

LR
N
A LA A A AN A A A4, A

=1

RERY
v

e
R R R A A





