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W OE: By xiTEE U hoRE R SRR RS L SRR L OBERR . DORIER . SRR AR TR
URER 7 FhAE AR T, 753E DL Atlantis dCjg (100 mmx2.1 mm, 2 um) K43 HHE, 0.1% FF RV -
WAy It SN AH BEA TR BRI S, R R ma BOROAR €% - AR 31 f B 55 L B (BSIHRIN 7 RS I Ar . SR 7 Fb
PRUEEIAE 10~600 ng He LIRS RAFLEMEC R (r=0.9990), MIARIECHRN 92.6%~95.2%, AR AR 2=
(relative standard deviations, RSDs) A 2.1%~4.1%, X 20 78 240 LAt it Ho oK i s /R 45 7 Fh s 424 TG,
SERFRE . 858 A B LA T oK IR S 7 R0 T BURAR R AT
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Determination of minoxidil and other 6 kinds of components in infant
cosmetics by ultra-high performance liquid chromatography-tandem
mass spectrometry

ZHAO Wei, PAN Xiao-Hong"

(Hunan Institute for Pharmaceutical Inspection, Changsha 410001, China)

ABSTRACT: Objective To investigate 7 kinds of banned ingredients (minoxidil, hydrocortisone, spironolactone,
estrone, canalidone, triamcinolone acetate, and progesterone) in infant cosmetics on the market. Methods Seven
kinds of banned ingredients were detected by ultra-high performance liquid chromatography-tandem mass
spectrometry electrospray ionization (ESI+), using a column of Atlantis dC;g (100 mmx2.1 mm, 2 pm), with the
mobile phase of 0.1% formic acid solution for gradient elution. Results The 7 standard solutions showed good
linear relationships (r=0.9990) in the concentration range of 10-600 ng. The recoveries of the spiked concentrations
were 92.6%-95.2% and relative standard deviations (RSDs) were 2.1%-4.1%. The 7 components in 20 batches of
cosmetics for infants and young children were not detected. Conclusion The market situation of minoxidil and
other 6 ingredients in infant cosmetics market in our province is relatively good.
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BEMK ECRAE N B IR B 5y sz 454, DA, 4 ) LAkt il 4 e
TS B IR, X ki R AR A — L
KA

PN 22 24 i M A B g I i 1 g ), T LA R B
ARG SHE T OB A, LA FERAR | NI
WM . PRV R, AR R B A A Y, R4
JLAA AT AE —5E MBS . KR o ST RO . BRI
Pt . ERE SRR SRR 2 A8 BRERARE (feth
GARFEARMIAL) 2015 WP HLE A YT . Kkt /R
HARBEMR TR ERIER, 80T 5%,
KM AR H/R 2 P BAE, D RS B ol 7K 22
ARG, AT A R TR I 2 % PR B SO R 1
—Fl, PUR | G D Ay A, ALY R,
IR Y7 15 10 7 2 A S R B AR U, i
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o KUY B R T AR, R IR LAY R
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AT LATH T 1 30 A 22 4 LA bt R PR BT XT 52, %
20 AT EAULd S PORE LRSS 7 RS BEA TG,
B EA LA A RV RS T R 9 2 e DL
LC RS

il

2 HNSHE

2.1 KM
2.1.1 R¥ERA

T F S 20 HEEE L LA b, P L RE R 3
. BRI ot ALMIS s, FUSL 44, BEEL 24,
212 B &

AB SCIENCE TPIPLE QUAD5500 ¥ BBk X (¥ ESI
MBS, 32 AB/SCIEX i /A F]); GX-274 ASPEC & H
S [ A E B3 [ 75 R FR A 1]); AUW220D HL T4 47 K
(AA S AD; Milli Q 47k A (38 F 4 B4 )

2.1.3 AR/ a BOK A

7 FlbRAE S AR JE AR FE L 1,

HIEE . O EEEER ), A= 24 1AT), AR5
B A K 1 Milli Q 4l KA & B 4K
22 LWHE
22.1 FHEOERAEELN

3% Atlantis dCpg (100 mmx2.1 mm, 2 pm); FEik:
40 °C; #i#: 0.25 mL/min; FHizhAH: 0.1%F BR(A)-H EE(B);
PR 3 Ll
222 JRiEEA

B FIH: (electrospray ionization, ESI+), B4 HL E:
3kV, HEFLHE: 30 V, ZEMUEFLHLE: 3V, REHIE: 0.1V,
R AEEE: 500 °C, 5/ 500 L/h, fffERER: 13~35V,
FHEHE (m/2): 200 da, W3E 2.

2.2.3 AR 6 B

IS BRI AR ESR 2 10 mg T 10 mL &3,
HR BRI R E L5, $5), BIFS 1000 pg/mL i #57%
W, AEHEEH 1 mL 1000 pg/mL % & A ZE 100 mL FHHH,
TN BRI E R B2, A, BRKEZ R 10 pg/mL
PR A A TR A T VR PR RS 25 X 0.1,0.2,0.4,0.6 mL
B 4 4 10 mL |IHA, I 20% LGB EREZE,

F1 KREHRETHRMRERER

Table 1 Standard information of 7 components such as minoxidil

F5 FrifE i s KU 4l iy Lb g
1 Kt H R 100238-199701 / 105°CT4 2 h
2 SAE T R 100152-200206 / /
o £ 24 R F 5
3 T2 P i 100193-201203 0.999 105 °CT 42 2h
4 i) 100849-200501 / /
5 YA TR MS140423-16 Stanford Chemicais / /
6 AR S 101128-201001 0.991 /
e L1 i 24 R T 5 e
7 AT 100118-200403 0.997 /
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R2 KEBEMWRETHRSHRIESH
Table 2 Optimization of mass spectrometric conditions for 7
components such as minodil

LHUE Rl aE

R AK BET FET

1Y eV
164.1 55 30

1 Kt bR 210.0
193.0 55 22
121.1 110 32

2 SALTTIIRS 363.1
327.0 110 23
107.1 82 32

3 2 P iR 341.1
90.8 82 65
‘ 2532 110 16

4 IR 271.2
132.8 110 34
107.1 66 39

5 A il 341.1
91.0 66 69
4572 55 14

6 EEERNEAETE 4771
4392 55 20
97.1 72 27

7 AR 315.2
109.0 72 34

FEA), P20 100 ng/mL AOTRAHRIER R HHORS %
B 0.5, 1.0, 2.5 mL & 34 5 mL &, Hn 20%2 855 B
IERZEZNE, BE), BRNRA PR BbR 2 R ik
EL 10, 20, 50, 100, 200, 400, 600 ng/mL.
224 H&HE

FREGAAE 1.000 (K5 2 0.001 g) T 10 mL HEE (4
B, A T mL AR RSN R, TR ETR A A I HE SR

30 s JEIMA NG, EARZEZIE, Wi 30 s, #8728 30 min,

P E 1 min, 4500 r/min &0 5 min, B EIEWZ 0.2 pm A AL
RIEWGL RIS, WA M IRE R & o

3 HEREHR

3.1 wEEHML

AR B A3 X AN Rl G5 A LA B — PR EER, AR
BT LRGSR 5 R, R B | RS
£2, P Atlantis dC g # IRIR WA EE T H LK H B/0.1%
HIRA X 2 A sl AExT B ARG 9 8 AL R B i s i,
SRS 0.1%F BRI SAE W] LAt B e e kAl
R, RSN R 746, R CaTERE I T
PEBE, FERTRCK, EULGE MR VEDL, AR TE 4r L R (A
FE A AR B 24 T, SRR IR S AHAR AP A 0~3.0 min,
20%B; 3.0~4.0 min, ZEMEHIINZE 45%B; 4.0~7.0 min, 2
fInZ 70%B; 7.0~12.0 min, 70%B; 12.0~12.5 min, Z&MkE/0
% 20%B; 12.5~15.0 min, 20%B.

3.2 BEVARERIE-BHKEUEFEMNIMK

R B8 AR ol R IO 2% 1 B o i A RO AR Y 45 2, K
WHBIRAE 7 Fh o B OR B, RS, |1 T
TR A R TR W J6 2 I £6 3% 1 (total ion current, TIC),
P 2~8 ARUCH K /R |« MERR | BOARER . PRI . SRR |
A AL AT B A 5 3k 2 S W DU Bl (multiple  reaction
monitoring, MRM) . it = FRAH 415 - 53 3K T 35 (ultra-high
performance liquid chromatography-tandem mass
spectrometry, UHPLC-MS/MS) [ H: K 17 p 1 3t i T4 BE

RO SAERE M 32 21732 S BT B R S O 5
PR BEAT A A AtF 2 U470 R TR A 1 2 [ 40 S A 4
ARSI, AN EERT 1S, Beb8nsE, /6
2R, s, K 6.

B XIC of+MRM(14 pairs): 210.00/164.100 Da ID: MLDE-...
6.10

Max. 7.4¢e6 cps

8.0¢6
g, 6.0¢6
i 4.0¢6
B 2.0e6

0.0

v

0 2 4 6 8 10 12 14
A} [B]/min

BT 7 AR AFRHER(100pg/L) LB ES T (i &l (TIC)
Fig.l1 Total ion current (TIC) chromatogram of 7 mixed standard
solutions (100 pg/L)

B XIC of+MRM(14 pairs): 210... Max. 6.6e6 cps
6.03
\
6.0e6
£ 40e6
=
= 2.0e6
0.0 +
0 5 10
5] /min

2 KR BT 22 S i K (MRM)
Fig.2 Mass spectrometric MRM of minodil

B X]C of+MRM(14 pairs): 271... Max. 7.4€5 cps
9.88
7.4¢5 !
& 5.0e5
2
il
i
1.07
H
0.0 y
0 5 10

i 8] /min

P30 A 3 22 S5 i (i Pl (MR M)
Fig.3 Mass spectrometric MRM of estrone
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B XIC oftMRM(14 pairs): 315... Max. 8.1€5 cps

11.92
8.1e5 Y

5.0e5

SR /cps

0.0

0 5 10
i /8] /min

4 BORER BT 22 50, W I 15T (MR M)
Fig.4 Mass spectrometric MRM of progesterone

B X]C of+tMRM(14 pairs): 341... Max. 2.1e6 cps

9‘%7
2.0e6
é oo 9.64~.
B 10e
bl
0.0 v
0 5 10
ff ] /min

Pl s YOI B 22 5O W I 1T (MR M)
Fig.5 Mass spectrometric MRM of potassium chloride

Bl XIC oftMRM(14 pairs): 341... Max. 1.9¢6 cps
9.98
1.9¢6 \
& 9.64,
® 1.0e6
G|
0.0 v
0 10

58] /min

K6 MRNERBURE 2 RN I P (MR M)

Fig.6 Mass spectrometric MRM of spironolactone

B XIC of tMRM(14 pairs): 363... Max. 1.2€6 cps
8.73
\
1.00e6
&
% 5.00e5
0.00
0 5 10
Fs} 1] /min

P 7 AT R TS 2 S0 I I (MR M)
Fig.7 Mass spectrometric MRM of hydrocortisone

B XIC of tMRM(14 pairs): 477... Max. 7.4€5 cps

10.45
7.4e5 N
é‘ 6.0e5
B 4.0e5
|
2.0e5
0.0 : .
0 5 10

I} 8] /min

P8 TR 4 A B 22 S iz i D) 11 (MRM)
Fig.8 Mass spectrometric MRM of Triamcinolone acetonide acetate

3.3 ZMERD
Kt bR SE 7 Fhsior R HES W AE VR 10~600 ng
RN R BT, KRR L 3.

R3 KIEHRE T HESNEESREREXRY

Table 3 Linear equations and coefficients of minodil and other

components
e ZFR Pt £ LEBS ¢
1 Kt R Y=1.42046¢°X+1.32389¢’ 0.9992
2 SALTTHORS  Y=3.40989¢*X+1.08769¢°  0.9995
3 U2 P iR Y=5.33553¢*X+1.39544¢° 0.9990
4 I il Y=2.23493¢"X+1.08143¢’ 0.9991
5 YA Y=5.58617¢*X+1.64391¢° 0.9993

6 B Ze 25l Y=3.95635e'X+5.74732¢° 0.9991

Y=1.18063¢°X+3.93775¢° 0.9994

34 [EEFBEZRE

FEBURSIERRE 1 g, 55 1~3 SRR B A MR
2974 200 ng/mL FIR-AAREA 1.00 mL, 2 4~9 SRk
IYINAMIEZ N 10 pg/mL AR SRR 0.20 mL,
55 10~12 SR B AR E 290 10 pg/mL (9IRS FrifE
WU 0.60 mL, TB51, A BIIA | mL 8RS NER, 5
(oL W T SN T =L S = N | G a9
92.6%~95.2%, HIXTH5R R 2 (relative standard deviations,
RSDs) N 2.1%~4.1%, Ry % BAG R 4700 HERG B ARG 2%
BE, BRas R 4.
35 KMUREREHRENITE

K FPRMEB IR AT IN R, DLoE BB 5 1 L (SIN)
KT 3 W E R A 1 BR (limit of detection, LOD), S/N KT
10 A E =R (limit of quantitative, LOQ)!™), 4% 53 W] 72 i
FERLT, B 4.
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R4 MEEWER, BEE. wHREEER@N=6)
Table 4 Recovery, precision, limit of detection and limit of
quantitation of spiked concentrations (n=6)

FE Kk T R R ERR
ECR% % /ng/g)  /(ng/g)
1 Kt /R 94.4 3.4 0.30 0.98
2 AfbArrs 95.2 4.1 4.98 16.60
3 WA R 93.1 2.9 9.74 44.49
4 T 92.7 4.0 5.93 19.76
5 A 92.6 3.9 9.62 32.08
6 e RE 93.5 3.6 1.00 3.33
7 B AT 93.4 2.1 1.38 4.60

3.6 EPRHEmOHR

MO 071, X 20 #EBR4 LI b ik
FERHIIREE 7 FIBLO PO E, A X R ay o i
P T B LY R SR S Y, SRk T S A
ARIEEB GRS . R LR . . BEHM
FE SR ASOmMAR B, bR ECE R 90.95%~96.85%, RSD
H1.1%~4.9%, LRI _FR a2 4L ks
f B A2

4 &

ABEFER I 20 ZEAILACAL M ORI LRSS 7 BhaL
ORIEAT T INRE, S5 RAWIT I B4l LI R A A UL
Sy AR, AEATS 2N i X R TR R A 22 4 LA ke
ooy ORI 2 MR, R SR (8 Al A2 B i ™ AR AN B
BN AZGCE . TEA TR, RTE S R PR,
IR, N2 TT . & B S NI, B4
T 48 A AR DL, §T MR, R 1
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