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Determination of Salicylic Acid by High Performance Liquid Chromatography
with Tonic Liquids as Mobile Phase Additives
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Abstract: A reverse phase high performance liquid chromatographic method was established for the
determination of salicylic acid by using ionic liquids as mobile phase additives. The chromatographic
separation of salicylic acid was performed on a ZORBAX ODS column (250 mm X 4.6 mm i. d. ,
5 wm). The detection of salicylic acid was carried out by ultraviolet( UV) detection. The effects of
detection wavelength, pH value, concentration and alkyl chain length of ionic liquids on the separa-
tion and determination of salicylic acid were investigated. The optimum chromatographic conditions
were as follows: mobile phase: methanol —3. 0 mmol + L~" 1-butyl-3-methylimidazolium tetrafluorob-
orate aqueous solution( pH 3.0, adjusted with acetic acid) (60 : 40, by volume), UV detection
wavelength: 300 nm, flow rate; 1.0 mL - min~", column temperature; 30 “C. Under the optimal
conditions, the retention time of salicylic acid was about 4.4 min. The calibration curve showed a
good linearity over the range of 2 — 100 mg - L' for salicylic acid with a correlation coefficient of
0.999 9. The detection limit was 0. 059 mg/L. The average spiked recovery was 100% with relative
standard deviation of 0. 11% . The method was successfully applied in the determination of the con-
tent of salicylic acid in the pharmaceutical of Zujunging Tinctura.

Key words: ionic liquid; high performance liquid chromatography; salicylic acid; ultraviolet de-

tection; pharmaceutical

ETFHBAE (Tonic liquids, ILs), XMEBE FHMAE, ZRBFHE. BESFNHRE, HEREKRN
AHRE 7 (ankedtek . poimkmk, feiEntness) MIGHLIB 7 (W Br~ | PF, |, BF, %) BAVHAET
(W[ (CF,80,),N] ", (CF,CO,) %) #pk, AZHERBEERTERS, ILs BABRBRSEERRE
W, BRI, WERN®, BHMBTSYEAASRYE, EANKRERGHFESERER, ZN
TR, AHER. B, BA% FKERPAMSFUESHR Y, B4R, s EAIENS T
R Ha 2R RE Y, ENAGEOEHETAMAEEE M., 58 %o shA 7 in i f E &

Wi BEH: 2010 -10-04; #EEIRH: 2010 -11 -02
HEEWHE: BRTY AR ZESRIIME (B200909)
EiRESH: T B, Tel: 0451 — 88060570, E —mail;: yuhonghsd@ yahoo. com. cn

74



w3 ERENS: BT BRSO Il RS B e A m R 303

FHUA K B 41 Ik AR A IS, H B HR1E ILs 1E = ROBAE 2 0k Ui 3 AH S I 751 40 B8 2 i B 0 SR R
B LM, BRI BER™ . KRRV UREMERSHEY, B ILs fF
TR BV A L IR BN AR I 44 05 B TR R e R ARIE

KGRRAEA—F S BEHERR, MASEIEE Z, BEEFHER, ZARSZEDN, EALN
PR ZNA, ERKRERKGREE —EthENE, F2ERBKHRRE) AR AR,
HEEAr GB7916 - 1987 M HEFH A TS ERRESEN 0. 5% (LLERT) . Kk R HIE T2 k&4
JREMER, AT HE=RPKHRLRF &R, FEER., HESITKEREENTETFBE,
AT, SCRIERIKZBRI T EEA BRRAEIEED Y | BrHFais™ | 248k
PAR B Ttk & RSN T N ILs VB 808 A G W sh MEs U e KRR I 5k, ke ol
B, s BBRE. BFREREERKEUL pH HEEWARABMRARZRITTEE, i TR
A&t SHTENATAREEBRIAPKGRESENNE, GRHE.

1 SLIEERS

1.1 NF5RAF

Agilent 1200 ERRMHAEN(ZREEBEAR AR ), BH GI1311A NUTE., GI1329A rHER HE)
R, G1316A BiLHIEF . G1315B DAD Kyl #1442 Revision B. 04. 01 A% T4Eus; DOA-
P504-BN B G E &% (£ E IDEX A7) ; Simplicity 287K &4t (3 E Millipore /A &) ; PHSF-3F ! pH
W ( LERBERENBERAR); 0.22 um TIHE,

BT AR 1-4 F-3-F & Bk e 00 95 0 2R 2 ([ EMIm ] BF, ) 1-7T He-3-F7 B B M Y 58 4 iR 2
([BMIm]BF,) . 1-CH-3-FFREKMIUFEMERLE ([HMIn]BF,) (ZERMET 99% , LilEmiELFEER
AF); BREAEES (LEEVAENGRATE); KBR, 2R, SEMWHB AL, 2EERIA
mEAS, #SAEFTEAT [2006] 25063 5; FrAKNHEZE18.2 MQ « ecm MEB4IK; LEH
B R B ARV pH 1A
1.2 GE%SWEHG

@i ke, ZORBAX ODS (250 mm x4.6 mm i.d. , 5 um); ¥EHAH: FE -3.0 mmol/L pH 3.0
[ BMIm ] BF, ¥ (/AEREL 60 : 40) ; EAMEIFEK 300 nm; HEHE 1.0 mL/min; HEEAAFR 20 pL; HEE 30 «C,
1.3 BKBYECH

SRR AR . VERAREUKAZER 0.025 0 g, N 20% FREEVWSHR, B S0 mL RS, MAKEZR,
®4, BR0.5 o/L Kk RRis &, BKFEHRA.

SRR . BHEEITRAMEEE 1.0 mL, BT 25 ul AEMYT, WKkCEZZE, £, B
20 mg/L HI7K B BT IR Al ¥V

FEMEBH. REENFLEEBIN 1.0 mL, BT 100 L AEBEFIKER; ISHRBRERE
BN 1.0mL, ET25 oL FEMY, AKER, BY, £0.22 wm HAEELIE,

2 HREITE

2.1 BiESmEENMRL

2.1.1 #IKE KEHBRKE KRB KA ZE 200 nm, {EZERIE SN B FHITER, BTk
Bk, BEARE, Ed#E - PEZRRIA, KWEK 300 nm B AKBHBROBRKRBER R, HELR
5B, HEH 300 nm AR K,

2.1.2 HzhiE BEBHEEERERN30 C, WEN 1.0 mL/min, BEFEAEFA 20 pL, HETHEHE
#1440 : 60 FIFRE — K., B - 50 mmol/L ZER/KYEH (EE AW pH 3.0) MHEEE —0.5 mmol/L
[ BMIm ] BF, ¥ ( F§ ZBR1H pH 3.0) 3 FHmsiHM KGRI E &R 2N, SRNE 1, B 1 T4,
WA 0. 5 mmol/L B TR AV A7 B BRI BAL T WA #R IR B A 50 mmol/L K ZR %
B, BRTFEVKMSKERAOMELE R, SCER[9, 11]FARY, BT BAKRIERSIH RS 7T AR
F TR A 5N ERREREEAMHLERm AN AEERRILE, REHNTHE
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WIREE, Mo, RELWFRS)AE T [ BMIm] BF, FIE MR LE 210 nm Z245, T 7K H BR IR 4 S A I
B 300 nm, ARSI I 2= B Kt ] RS R IR BRI R B —ANRE , MR B R
&, BFHAE] BMIm]BF, /ERBNAHE N B KA B i 4R B B (K T e B R i sh A, B S sh A
MBS EN 40% , HXNRIK, —RBAET, EERFIASSENZEH AR, SRR RSZE
Widas, Hit, SEWEA B TR BMIm ] BF, fEAWRSIAHG AL,

20+ 204 204

A/mAU
A/mAU
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B1 AR T E KR GEE
Fig. 1 Chromatograms of salicylic acid using different mobile phases
A: methanol — water(40 : 60, by volume), B: methanol —50 mmol/L pH 3. 0 acetic acid solution(40 : 60),
C: methanol —0.5 mmol/L pH 3.0 [ BMIm]BF, solution(40 : 60); peak: 1. salicylic acid

2.1.3 HBEE 7[BMIm]BF, % (0.5 mmol/L, pH 3.0) ARFMALSKEMET, HET FEEHN
ARG HST T 9 40% | 50% | 60% F170% B XS AKB RIS R, SiRRE, FEEFREARS K
RGN, AKGERERENEEHER, XERTHEARSBMEX, BETRIIMEOREKRT, ¥
T RAAERGAKYE, AT T AR5 EeHNRS T, FRESEE 60% i M AaigE Ry, KA
I3k FEEINAAAR - $ ok 60% , LN B B2 5 [ BMIm ] BF, %9 (pH 3.0) KA L K 60 : 40, %44
T, KHREREREZ 4.6 min,

2.1.4 [BMIm]BF, S5/ MKE %% 7 [BMIm]BF, WKWK EL X 0.5, 1.0, 2.0, 3.0, 5.0
mmol/L I X KR SE &5 RIFH M, 455REKW, BEE[ BMIm]BF, WRKIWREZH B K, KHRIK R
BB RE K ESE, RN REERFA S, AR EERNREMXN IR, X F 2R FE Kk MpEEF
B SRR MR R H AR MM RER R, KR B T KM B T7E C B iR IH B B — A
FIXUBZ M R, MESHATTZERAEER, B THEUAEDERIEERIS, NintkE
THRMEFES , {524 BMIm | BF, Y% K19 B 1 2 3.0 mmol/L J& B4k 418 K, K47 BR KK I R % B
JUFTARMN, BHGABEREZ HAEE, FSE%kHAS RN BAERE N 3.0 mmol/L,

2.1.5 [BMIm]BF, i&#&# pH %7 [ BMIm]BF, ¥ H pH 454 2.5, 3.0 3. 5 [xHlsE
SGRNPM(NE2), HE2 T, EAREMEY, WAL pH EX 3 TWE Co it LRIT A EW
K, BE [ BMIm]BF, W pH HZE#ME K, KGREREN BZEHA 5, (524 BMIn]BF, ¥R
pH EIZ 3.5 0, KBHMRIEIZIERA BRI, HENRBEHRHERMEK, [BMIn]BF, AWK pH A
3.0 B, KRR AT R BB A e TE B lF , {RBI I A2 4. 4 min, FLSCE%EE [ BMIm] BF, ¥ K
Bt pH 4 3.0,

160 160 1 6()—‘
(
120 1 1204 | 1204
= || = { = ond 1
< 80 | = 804 | - 80
3 I S I 3
T4+ [ 40+ (1 40
il |1
( )\ 04 Y — 0+ - —
T T
o 1 32 3 4 3 o 1 2 3 i 3 o 1 2 3 4 5
t/min t/mi t/min

B2 AFEFEENAE pH N 2 KR I iR
Fig.2 Chromatograms of salicylic acid with mobile phases in different pH
pH: A. 2.5, B. 3.0, C. 3.5 ; peak 1: salicylic acid
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2.1.6 BTRENRESERE F827TEFBRAEKMIE L3 HARREEERENFBEREW, 41
R, FEES TR KB TR AR N ZEE B TR EME 2%, KSR K RS 6 =R
B LT, Bl R BEREKR, HPBFB4& BMIm]BF, ARBFHRMAR, K&
B2 B A R U B KT [ EMIm | BF, Al [ HMIm ] BF, 243 30 AH 7 0770 i R U R BORE , BRI b SE o0 e 4%
BT WAk BMIm ] BF, YERBIHHER N5
2.2 TEESHSBH
BEERNRMMERBER, MAKRBERRERES SR 2, 10, 20, 50, 100 mg/L KR4 X K
YR, TERAEGT, B ERBBEX RSB o BRI E 5 R, NRTERENE v PSR, X
BB T ERE x(mg/L) ABARERAELR, SRRE, KHRERERERN 2 ~100 mg/L &
BNEMHXRRIEF, BIHGTEN y=28.79x-18.51, HXEH r=0.999 9; DL 3 F{5M it E KR
AL HE R & 0. 059 mg/L; WEE AR B AH X AR UER 2 (RSD) 4 0. 06%
2.3 [ERERRXE
RBEER “1.37 HHEK1.0mL, BT 25 mL ZEMF, HN0.5 g - L /KBRS B W iE&

B, WKER, WA, £0.22 wm WMIALERELIEE, ETERERER, FTUE6 X, 4RI
x1,

2.4 SEPREEmAYIE
KAXTENZET EREFEUHGHH KGR EE, # “1.37 TEREERER, ERAEE
THAT O, LAMRELETBEAT I, RWERARL, HaRGEELES,

®1RAHEIF KGR & BN E KR

Table 1 Content and recovery of salicylic acid in Zujunging Tinctura

Anal Diluted Original RSD Added Found Recovery RSD
nalyte pp/(mg L7  po/(mg-171) 5./% pa/(mg LYY pr/(mg-L71) R/'% 5,./%
Salicylic acid (K#H#) 17.71 44.27 0.14 16. 00 33. 69 100 0.11
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Fig.3 Chromatograms of blank sample(A), contrast sample(B) and real sample(C)
peak 1. salicylic acid
3 & it

ASCESL T AR TR RAR W BB (i RS AR G, 7 BB £ 38 U S K A BR R 0 W T v
GRRY, EUESTFTERRROTRBAABEML, ZHTERBRAE, HREAEEAD(3.0
mmol/L) KB TR, LT RAK BRI E, WIBRE TRKHRKANRBE, MilT
HHUKAPTIE R iR, RN BN T aEEMNESRSE, TamEReE, ERE, &i
S E BN ER, BT ENHTHSLEREIATKGRE BN E, e RMEHR, T,
BE 3k
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