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B E: 27 Rl 3 MR R (R T IR, SRR AR T IR ) B m BOR A A -
HLBE 55 BB IR B (UPLC — MS/MS) 434 s, AR, AKF, BRSNS RRELRALH M il ik R EY
REREBELEIEERAKRE, ERRBAAIESSE, SRERW, SMrEER, 5 min AR SER 3 F
WY BT, 3 FIEEARRAL S WFE 0.001 ~0. 1 mg/L A & RIFM:, HAHXRFIKRT 0.999, &
BTN 0.08 mgkg, ZEME. T, &3 MMRAT TP E WSS 80.9% ~ 117. 0% , X IRAER 2 A
3.6%~9.7% .
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Simultaneous Determination of 3 Sulfonylureas in Cosmetics by Ultra Performance

Liquid Chromatography — Tandem Mass Spectrometry

ZHOU Li-li*, WANG Yan-li, YANG Ying, XUE Xia, YANG Hao, LIU Gui-liang, ZHENG Hong,
ZHANG Yan-xia, LU Lan-xiang
(National Center for Quality Supervision and Inspection of Processed Food( Shandong) , Shandong Supervision
and Inspection Institute for Product Quality, Jinan 250103, China)

Abstract; A comprehensive ulira performance liquid chromatography — tandem mass spectrometric
(UPLC — MS/MS) method was developed for the determination of 3 sulfonylureas ( carbutamide,
chlorpropamide and tolbutamide) in cosmetics. Various cosmetic samples, including cream, aqua
and ointment, were extracted with acidified methanol and then diluted with water. The extract was
separated with reversed-phase UPLC using a binary eluent under isocratic conditions, and determined
by MS/MS under the negative electrospray ionization mode with multiple reaction monitoring. The re-
sult indicated that a good separation of three compounds was obtained in 5 min. The calibration
curves for 3 sulfonylureas were linear in the range of 0. 001 —0. 1 mg/L with correlation coefficients
more than 0.999. The limits of quantitation(LOQs) for 3 sulfonylureas were all 0. 08 mg/kg. The
mean recoveries at three spiked levels ranged from 80.9% to 117.0% with relative standard devia-
tions(n =6) of 3.6% —9.7% . Under the optimal conditions, The method has good simplicity,
sensitivity and stability, and is suitable for the rapid determination of 3 sulfonylureas in cosmetics.

Key words; ultra-performance liquid chromatography — tandem mass spectrometry; cosmetics; car-

butamide; chlorpropamide; tolbutamide
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BRI RARE, HOBRRAGYIEEEAEL R, WHAERERK, AETRIEEZER
K, BREAYNERTIRIEE RN KBRS SR NE, mEESERELREZISE, S48
w2

HEHWTR, SEARMPERETRERE (kR DERMEYD | (ki BAEREYY | BREL
e % FE ( Council Directive 76/768/EEC) ™ | 2% B A 7 25 I B & 3 JR A0 A 1 44t & 1t ( Cosmetic
Handbook) ' il % BAAbM S0 sy BA A A B, AR Rl 4L, B RT>S F i
FRZEAL A YIRS AROE E B K AR 2 KI5, SRA I 5 b ok ekt 0 Rpik e
W - Fk T AR A R A AR R SE IR, AN TR AR R A 3 — o R
(UPLC -MS/MS) HAR, @B LM ETABE FEMEAIE - UL &4, BTk T R, SRR
FFREET IR 3 FBsn Ay et 5 e &E417E,

1 SLIGERS

1.1 {E5EH

Acquity UPLC - Quattro Premier XE™ il BXFH (X, B HBIZ B T X Masslynx 4. 1 FHELE RS
(%E Waters A7) ) ; Sigma 3 - 18K & &% & LML (1 E Sigma AF); BHF R (I L Sartorius 2
Al); SIR fERiE A4 (B E KA A7),

KT IR. KBERIR K 7R T BRATHES T Sigma — Aldrich A7), MNARHESLESHIE, CAS
T, ATRAMFTEEFERNR1; FREAGEL (KA Fisher A7) ; HAWUAY A LA (LRET
J7); KAABLEK(18.2 MQ - cm) ; 0.22 wm AHLIEH,

K1 3MBREMRNEGHREE, CAS S, 4T NG TE

Table 1 Chemical structure sketch maps, CAS No. , formulas and relative molecular mass of 3 sulfonylureas

Structure
0
(li |J
Compound L___\ ./l\\I : CAS No. Formula My
n‘/ | 2
0 2
R, R,
Carbutamide
—NH, (CH,),CH 339 -43 -5 C;1H;;N; 058 271.34
(RHTR) @ 3 2)30H; 11817 N3 03
Chlorpropamide @
—Cl (CH,),CH 94 -20-2 CioH3CIN, 0,8 276.73
(CRUETIR) 2)20H, 101113 GIN; O3
Tolbutamide
i —(CH, (CH,),CH 64 -77 -7 C,H N, 0,8 270. 35
(RRBTIR) @ 2 2)3LH; 12H13N2 03

1.2 #H&ETE

FREC1.0 g RFECRERAZE0.01 g), BT 25 mL lWEEF, MA 15 mL 1% FERFEERIER 1 min,
RIS min FRAEZER, H1% FRFERBRERZZE, HFBEHLE Y, UAET 3000 /
min B0 10 min, FHFEREIRME, TTHELOEBRANKHED O CUTAEKL h, BN EHER 1 0mL, WA
1.5 mLK, BEWHNFEMIALERTE, EHRE,
1.3 BESRIEFEH

%A Waters ACQUITY UPLC™ BEH C#£(50 mm x2.1 mm i. d., 1.7 pm); M3IAHNFE -
0.2% HER/KYE (40 : 60, HABH); WK 0.3 mL/min; IR 40 C; HFEES pL,

RBEE R TUR(ESD . EBTFHNA; BREHIE: 3.5 kV; RRAE: 3.0 V; BTFHEE: 110
C; BBEHSREE. 450 C; BEEFIKAMIE 600 L/h; #EFLRKSHIE S50 Lhy; MEEE S 3.0 x
10 ~° mbar; ZEFRNEM(MRM), F#YWRMRURESHRE 1, RHBFERER, STFFHER,
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FERER BB EAB YRR YR EER T EZR 0.5 min, FTiEM 0.5 min FERERIEZR 4.5 min, RN
NIB )R OB AR B B B R

2 ZHR5Whe

2.1 HmaTEEE

3MBRALEW(FBNR, FRETRANEETR) WAFHRE, BEE, FERESE,
IINERAL B EE TR S B IR R O MRS, WMEERESREEE, AN THALAFEERS
BEFR, R B EOR £ B R T MR AR R RS M B R D AR BB P R, WD ER
TREAR W R, PRy EIEEE,
2.1.1 RINBAERKENHE ER—FR(ZMWEARAEEHFERNR. PEBTRMNEETR3
YWR) FRMEBFNRERE, BEEHEASKZERT, UFRIESHNH 0. 0.5% . 1% .
2% . 4% WP RPFBEBEBRENRIK, ERTAARKERIBSEDHRRIEE, 4R ETR,
R RS AR U RO ER R L AL, Bl 1% FER FREE DR BUGAI R, 3 Fh AR 04 59 3R BX
HES- TN
2.1.2 SUEH FRBIMEMERERME RN, TREFAFTARENERN. KFHEFL
Mol - RBRE (M) . RIBRE2(CHM) . J|EK, BkK, PRABRERBEEIFERER, »
AN 1% FER B EERBGE ARG, % 2 # SPE /ME ( Oasis® HLB 35 7K 35 BE S 45 2 AH [E A8 3B
K. EPE T MAX RAHBE AR, @it E W sc % 82400 SPE MERIEL R, LB
GRERW, dHEGRKELHERS, ABEERAGEFRILELHERE, TEREFHAE,
Ak, FPRBESEGRAFEREREFREEWRERE, B ZERDNBEETKET O CUTA
H1h)E, URIAREFMTERR, B SRRARIAETR, HERIEE T KA A K
1h,
2.2 @wEiEXAHRK

BT 3 FENY MBS TR, 7 C itk MEBITAAE, Ak, FTEIEFE Waters BEH C o #
(CHiA£ 1.7 pm, 50 mm x2. 1 mm, i d )AGEESEHE, WERTHFEBE-/K(40 : 60), FEE -10 mmol/L
FEBRAELIST W (40 : 60) . FE —0.2% FER/KEW (40 : 60) MZE - 7K (30 : 70) . ZJE - 10 mmol/L B
PREVEW(30 : 70) . ZFE -0.2% R (30 : 70) 6 FRsIMEARKTEBR, KRR, 7 Cy
BEE M LSRR TRBEREN GV, EEPEE -0.2% FERK(40 : 60) KR AWM, IR
BEH ORI, RAFIET R R A,
2.3 & Hrmmit

HEBTFRUES T#IT—RREGES T, BARFUDNESFETFIE, NEHAFHE, E78
E. BFHERE, BAFSKESSHHATHRA, FREBRTRHRUDNE FURELSRE, REX
B TFETERTTFETES, BEARAFETER, MHERESSHEHITRE, BRI TETS
IR B FANBEFRER R RR, RALE 3 FEERAIY 0 SR E, — &R aEfL R
EM Rk IR E SR 2, Wb, K iusk hidnt (o347 2 B SREE, AT B KTR BB n st $2 BR
BTHEENE, MERFERBERNERNY, 3 FERASIYE MRM & EmE 1 Fis,

R2 3 FEERREY R KRS H
Table 2 UPLC — MS/MS detection data for 3 sulfonylureas

Retention time Parent ion Daughter ions Cone voltage Collision energy
Compound .
(min) (m/z) (m/z) (V) (eV)
Carbutamide 1.20 272.1 155.9, 74.2* 25 18, 12
Chlorpropamide 2. 66 2717.1 192.0, 174.9* 20 12, 20
Tolbutamide 3. 66 271.1 154.8, 74.3" 25 18, 12

* quantitation ion
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wHom BFFE: ERRORAH G - BRI R e 4ot o 9 3 FHEEAR K R 1089
A B [ ]
” 3.66 271.1> 1548 ~ 1004 2.66 277.1 > 192.0 o 2712.1>1359
= mtw 56 Pr = ' 1.07e5 #1100 l "2(‘ 5.73e5
B _ T v T =0 T T T 1 ~ o T T T T
25 30 % 4.0 45 20 25 3.0 35 4.0 0.5 1.0 &7 2.0
t/min t/min t/'min
; 1 7 272.1>74.2
e 10K 366, 271.1>74.3 = 100 2.66 277.1>174.9 - '-3“'
% | . 4.97¢5 < . 1.32e5 = mn] A
= 04 T T T 1 =" T T T 1 =~ 0 T T T T
25 3.0 35 4.0 45 20 25 3.0 35 4.0 0.5 1.0 1.5 2.0
1/ min t/min 1/ min

Bl ERICACINAR 3 PR BRI YT ) 25 B I W ok 6 o IR
Fig.1 MRM chromatograms of a blank sample spiked with 3 sulfonylureas
A. tolbutamide; B. chlorpropamide; C. carbutamide

2.4 EFRBFIHHR

AT BRRMRENBRERSNTIN, ALRRAXRLRECE, UZE 0GB PRIUEER
PEBR RS, oA BRI v B A R BB TR S, ATV SR B T3
2.5 FEHEMHEEREE TR

TEARTT BT E R AIER FHE & T, S—RFFEEIRER 3 FEIREFFUY R S AR B IZ R E M
RBIRHATHN, 3 MFUDREEEE, BATEEREXRRENERI, 4R ER, 3 HEUYE
0.001 ~0. 1 mg/L {4 2 RiF&tt, HMXREIYKRT 0.999, # 10 BEHRHHHEH 3 FaiREL
WAL R PR EE TRYIA 0. 08 mg/ke,

K3 3MHBREMFNEEEE, &R, HXRBELEETR

Table 3 Linear ranges, linear equations, correlation coefficients(r) and LOQs of 3 sulfonylureas

Linear range . . LOQ
Compound 1 Linear equation r !
p/(mg- L") w/(mg - kg™')
Carbutamide 0.001~0.1 Y =806. 6X - 80. 80 0.999 7 0.08
Chlorpropamide 0.001~0.1 Y =492.0X -34.75 0.999 8 0.08
Tolbutamide 0.001~0.1 Y =959.4X -473.7 0.999 6 0. 08

2.6 HWESHEERE

S RITER BB L(IEF) . B 2R . MBAK. FRZE TR T 4 MR K R I
&, . &3 KT 3 MBERASNR SRR, SANKTER6 NPATRE, AT E#ITRR
KBTI, THERNERRAE R, SRAE 4, 3 FBIREY R K2 E KR 7E 80. 9% ~
117. 0% 2. 1], MIRIARAEIRZELE 3. 6% ~9. 7% . 17), B4R W A7 v o b SR R M BESR

R4 A 3 PR K005 B R RAR X AR AE R ZE (n =6)

Table 4 Spiked recoveries and RSDs for 3 sulfonylureas in cosmetic samples(n =6)

Added Toner( i BRAK ) Shampoo( Yo R H ) Essence( fR 848 1) Serum ( fRIBFE 2)
Compound " Recovery RSD Recovery RSD Recovery RSD Recovery RSD
w/(mg - ke™") R/% 5/% R/% 5/% R/% 5/% R/% 5/%
Carbutamide 0.08 83.1~98.3 7.1 93.7~99.4 5.3 95.1~102.4 4.8 90.4~98.6 3.7
0.40 85.9~97.1 6.0 83.6~94.9 5.0 86.7~98.2 4.7 87.2~95.8 4.6
0.80 83.0~96.2 4.7 87.1~94.3 3.8 82.3~97.1 6.2 82.7~96.4 5.8
Chlorpropamide 0.08 89.1~96.3 5.0 91.4~97.2 4.7 93.3~98.1 3.6 88.0~94.3 5.3
0.40 90.2~95.1 4.3 88.3~94.8 4.5 91.7~99.4 4.2 89.5~93.7 5.0
0.80 89.9~94.6 4.0 82.4~104.3 9.7 86.8~98.3 3.9 84.1~103.2 8.2
Tolbutamide 0.08 84.6 ~100.2 7.8 100.1~117.0 8.6 90.6~97.3 6.1 87.2~92.1 4.4
0.40 80.9~96.4 6.5 87.1~97.8 5.0 86.9~95.7 7.3 82.3~103.2 9.5
0. 80 86.1~98.9 4.8 85.2~98.8 6.2 89.5~95.2 6.0 84.4~97.7 6.2

2.7 SRBREEmiNE
FEMAFHT, MARTENREER, PEEX, BWMAFARRENEEY, HEE, REHE.
A, WK, PER, BEABRBEEFCKRRERETRN, RGN LR 3 FERRY R,
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IEH, LETEREMRRES TR G H SR 0 B BT R E IR & SR T4
BH TR R, BRAESKE ERME T EMm P ERE G W BT+ AR RK R T2 AR,
SHE B =+ T SR 1 B A 4 LA R AR A o T R R 5 AR

TRINA, ZHRAREBEHTR LRAN L —ERER, BHEIIXIERPIR LS EARP EAEE,
WMBTEF AR B, JERBENB TR, ARZF MR MAER, HXTARROMNELK
RT (BHE) RE,

FERESHERE—REEPES. SULFHRILEEYR, REFSHRWE, LR, FE
T FRHEEBETRE T ZNNA, REXFFEAMBHERCEHIRKEE, BEARNELEY
AMERKIARFATDEE, MEREKPSMARROEARRZWE, ERE—IRIOREREET
TR e R SR EAT R RSB R . JE & SRR BIZ1 3R R BEAARL R R AR,

%, ZAMARATERARBEEESHT,

(FRRE: (FERFER))
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