I -

Inspection and Test

¥ %

China Pharmaceuticals

202347 H 20 H 55 32 555 14 )
Vol. 32, No. 14, July 20,2023

HE 4% S RI17;R927 XEFRERD: A XEHS 1006 — 4931(2023)14 - 0087 — 05

d0i:10.3969 / j.issn.1006 — 4931.2023.14.019

RIS BB

Rtk FR RS Rk 63 MhilE
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(FARBMBRETHBREH, K MK 517025)
HE B #3aEE7 % FEERm 63 Mtk ainé# $B Mgk A% &iE4% Shim - pack XR - 0DS I C 4
(100 mm x 2. 1 mm,2 pm) , 74 A K - THy (B EED) iRk A 0.3 mL/ min, &£ % 45 C, 1&7}%27@ 3 Lo R A dek 5B F R A
% R m W m A X (MRM) 947 E5 R 63 i & s 2R E 5 3 4E 10 ~ 100 ng / mLGRAR ) F) LB H) 7)) A= 20 ~ 100 ng / mL(FLF
H ) FEE S ALK R BAF(r>0.990 0) ;48] FR (i ) ) g ) ) S R AL, T RD &A1 0,025 ~0. 030 wg/ g.0. 029 ~
0.031 pg/g.0.028~0.033 pg/ g, TFMAH A 0.078~0. 110 pg/ g.0. 080 ~0. 123 pg/ g.0. 083 ~0. 124 ng/ g; ¥ B & AR T
PRI e 25 R A RSD 39T 15% ;T 39 3 e M & G AR 1 7)) & 91.47% ~ 109. 27% ,RSD % 0. 60% ~ 4. 57% (n = 9) .40 $A4E & F
12 $ ) BF SR )4 i 3 Sk Ao e BB & P BRBS (H RN M KANBEBRBS , 4 4 0.002~4.56 mg / g EEiE oy sk RAE AR, &
ROEA, R G, AT, T A TR aF B A w3 & S 63 A a3k ki m
KR R4 EE SRR S KA SRR R AR

Simultaneous Detection of 63 Hormones in Disinfection Products by LC - MS/MS
WU Fanghua,JU Xiaoping ,WU Zhiguo,CHEN Tenghui
(Heyuan Institute of Food and Drug Control,Heyuan ,Guangdong ,China  517025)

Abstract: Objective
63 hormones illegally added in disinfection products. Methods

To establish a liquid chromatography — tandem mass spectrometry (LC — MS/MS) method for the detection of
The chromatographic column was Shim — pack XR — ODS 1T C
column (100 mm X 2.1 mm,2 pm),the mobile phase was water — acetonitrile (gradient elution) ,the flow rate was 0.3 mL/ min,
the column temperature was 45 “C,and the injection volume was 3 pL.The electrospray ionization and multiple reaction monitoring
(MRM) mode were adopted for analysis. Results The linear ranges of 63 hormones were 10 — 100 ng/ mL for liquid preparation
and gel preparation and 20 — 100 ng/ mL for cream preparation (r > 0.990 0). The limits of detection of liquid, gel and cream
preparations were in the range of 0.025 - 0.030 wg/g,0.029 - 0.031 pg/g,0.028 —0.033 pg/ g respectively, and the limits of
quantitation of the above preparations were in the range of 0.078 — 0.110 pg/ g,0.080 - 0.123 g/ g,0.083 — 0.124 pg/ g
respectively. The RSDs of precision, stability and repeatability tests were all lower than 15%. The average recovery rates of liquid
preparation were in the range of 91.47% — 109.27%,with RSDs in the range of 0.60% —4.57% (n=9). Among the 40 batches of
samples, clobetasol propionate, dexamethasone and dexamethasone acetate were detected simultaneously or separately in 12 batches,
with the content in the range of 0.002 - 4.56 mg/ g. Conclusion This method is simple, accurate, sensitive and repeatable, which
can be used for the rapid detection of 63 hormones illegally added in disinfection products simultaneously.

Key words:[.C — MS/ MS;content determination ;disinfection product;illegal addition;hormone ;substrate
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FIHT, A BRI (1 — B3 1B FH i A6 00 7 2
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— JH R LR PR EE  BH AR IE R M
ST a7 B s o3 B — ARSI 7 1 M DL R
R, BT BT, AT I DL DL Y 63 Fh R
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AR s DTC — 15F B I B A GBI AL 5l 23 18 ik
FHE A A R T) s MX — S B ZER B 7 18 g 1R 4 1L
(W AR A PR AR .

1.2 X%

TR B 0 A S VA TR A (32 P % B S TR AL At
SR S070721) , TR I 2 X BRI TR B (30 Fh i 22 % 1id
mni A L5 2 S070383) , ¥ [ i 5 < Kt > BHE
B B VR 2 100 g / mLs 8152 75 0 % B
(B i 2 R WP B, it R 100333 - 201102) ;
N — N5 i (PSA L it 52 M00220526106) , -+ /\
LA TR (C g, HE5 o M00220526110) , ¥ F E31
I A MR AT BRI 5 Took B R e (BThr T35 < b
> HIRA T, #E5 S M00220526110) 5 AL AR (L5
420201107) , WK FAL S W (HiE5 4 20161202) , 1
W T MR SRREE () AR LA TR
RBFFE L, 15 20170621) 5 FEEE | 205 24y 0,38
ali, K AR Al K SEIARE S 404, R [ T I AL R AT %)
PERIG
2 FESER
2.1 RIEKH

RG34 Shim — pack XR = ODS 11 Cg#F
(100 mm x 2. 1 mm,?2 Mm) ST K (A) = 21 (B),

=1

B Vi (0 ~ 4 min B 25%B, 4 ~ 8 min B 25%B —
33%B,8 ~ 10. 5 min It} 33%B — 38%B,10. 5 ~ 14. 5 min
it 38%B — 60%B, 14.5 ~ 15 min i 60%B — 95%B,
15~17.5 min B} 95%B, 17.5 ~ 17. 6 min I} 95%B —
25%B,17.6 ~22.5 min i} 25%B) ; i % : 0. 3 mL / min;
FE 45 °Cy #FERE: 3 plo

RS S B R (ESD; I F M £
R W AR G (MRM) |, 3 3000 5 X6 B AH 56 2 8505 5 L
e TOBR T R, AR BOH rh A AR 1 20 i 25 At
G3 BIAR O S50 Fob e = e M — BRI 4 B 1 MRM,
HAFRM RS> A IEE T MRM; "B TN ERE 7).
2.2 BREHE

TR A3 T Lt T < Bt 22V e XoF R £ 10. 0 mg,
KB FRAE , NG5 (P15 446 W % 40 kHz, W)
Ab 3 20 min, il BT IR A 100 g / mL A il 42 P
Xof HE A 5 T N 25 B BT B S N BRI T AL B I
ity 22 V4 g ) R P 4 45 1.0 mL, B 20 mL 25
RG2S AF TR YIS e/ mL A9IR A X B &
P45 W A SIS, 0 mL, B 25 mLA R, 2 i &
2, IS R BE R A 1 g / mL BRSNSV

PR R < 1) VR TR B I R R IS BRURE
(FRETIRA)) 29 0.2 g, K% PR , B 10 mL ¥R 2.0 48

HELEBS ENEFXHREXSH(E5)

Tab.1 Partial monitoring ion pairs of hormones and related parameters

A& A5 FBF(mlz) FEHEF(n/z) mFFEEN) A5 %4 FHHTF(n/lz) FTBHF(m/z) #EEEV)
LR 395. 30 357. 10" - 14 o 8K AN 3 R 521.30 301.20° - 18
225.15 -18 319. 15 -15
KA 359.25 341. 15" -12 35 KA B BR B 521. 10 503. 05 -13
147.15 -25 355.2 -15
ERGEN 361. 30 163. 20" -24 1ER AR AEEE 521,15 502. 90 -13
121. 1 -30 319.2 -17
KA 361. 30 343. 15" -11 F RN B B B 495. 30 121. 15 -39
147.15 -23 337.15 -17
PRI N 393. 30 373. 15" -9 ZREAREERE  495.30 317.20° - 14
355.2 -12 279. 15 -17
o E R 393. 30 373.15" -10 St & A A B 467.30 373.20° -12
355.2 -13 355.15 - 14
W 2 A1 435.20 415.20" - 10 &3 289. 05 97.10° -22
339.2 - 16 109. 1 -25
A& A K AN B 07 B 435.30 337.30" -24 Wk LR 303. 15 97.10° -26
309. 2 -30 109. 1 -26
Mo 3R AN BE IR B 435.20 415. 10" -10 W = B2 287.20 143.10° 53
397.1 -13 169. 1 53
B LAY 435.15 321.15° -15 W = B 271. 10 145. 30 43
397. 15 -12 237.2 40
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A ONE L R TENR T 30 s ZIRA,IMACIE R
VT2, M S P20 min, A 2 ER, HONEE R 1%
57,8 000 r/ min B0 10 min, 3853 CHAE 5 P ZE K
oA R s 5 B aed e T O WX A3 T IS, I i — 2P 3R
MRS, de e T T YRGS 10 50% CNE VIR R
BRI 2 0. 22 pom BEMEEE ST, EIA5 0 2) FLE 13125 . [ 2 B
FELE 1S mL DA A 2 mL A0 AT AL A T, 7S
AR TE GBI G 5. 0 mL, FRUR T4 e 8 75 kb 3
15 minJ5182], VK4 0 ~ 4 C¥ 3 1 h, 285 8 000 r / min
B0 15 min, B E I RCE 15 mLEALE (5 PSALC g %%
0.2 g, L/KBREREE 0. 5 ¢) F8 43 1 HE 3 min, [R] HIT V2 L . 25
O R TEWRCE 10 mL BT, IN25% 62 ~ 3 mL,
TN 109 R F ANV T S 20% L FREFR A4S 0. 2 mL,
TN 25% Z %%, [V, 8 000 r/ min 5.0 10 min,
HETEW L, 220,22 wm SRR, IR, BNF5
PV 0T HE S T U S 3R 9 B VS A = 1) YR A 74
JBE 701 288 o B o DU ARE i i o 2 A 7] 25 (AR 0. 2 g,
S0y RS BARE , B 10 mL BOAF |, 15 BT B
Y5 53 AT A5 KT T A VT o, 4 b3k T VR
D7 ¥R AL EL SR J5 T 50% 15 v WG i) B 5 2 vk B 43 31)
4 10,25,50,80, 100 ng / mL i) £ 5 AR HEIE . 2) FLF
il 7025 o [k BRURE | 45 BRI o B 0 95 98 20 S TR A
Xof Mt DB VT o, 43 ALK T T R 4 I A B T
AT MR EE 43591 R 20,40, 60, 80, 100 ng / mL Y & 51 b
HEVS I
2.3 HEFER

FIPERE A 25 0.2 o, KB FRE , 1 10 mL A ZE L @4,
TIRA X B8 SR 0. 10 mL, A5 A R InAR v I, g,
BSR4 2. 1300 350 S5 AR 2 i st ik 1]
S5 5 3 FINBRAE S VR S I R 7 S TR AN R
A ) B B 80 &b 357 1 B0 AH I €0 15 06 | 57 3 1 Ee I 7
FOVFRZEIE I, H M BOIC T 7R UL 1.

R RFHEL 2. 200 F 45 R VbR fE R GG &,
Fie 2. 1500 TR 50 A5 AR 2 | 1 SR AR, DRI A
S3 IR BE (X, ng / mL) R A A D TETRR (Y) S Gh AL bR
PEATERME I 25 BRI, 45 R B 43 o et vk B, VR A4
il 79 ¥ e 1 77 7E 10 ~ 100 ng / mL, FL 8 il 7 7 20 ~
100 ng / mL Bl P 5 I FRZRPE O R AP R L 2,

KRR 5 s HEBR A2 - B3 Fh2s (4% f:, 4 IS IR
B X RS, FH 50% SRS AE HUAR RS 426 2. 1000 F 156 2%
PEHEREIE | DUE 5 25150 Loy 370 10 I i 75 Ay
A 0] PR AR i PR o 35 R 63 iR I ki o0 A YRR T 71 5 M
il 0 LA 7 b A BR 53314 0. 025 ~ 0. 030 pg / g,
0.029 ~0.031 pug/ g,0.028 ~0.033 pg/ g, & HBR 7
7 0.078~0.110 pg/ g, 0.080~0. 123 pg/ g, 0. 083 ~
0.124 pg/ go

G 2% 00 g % W UR A % BRI 0. 5 mL,
B 10 mL &S, 0 50% N6 %S il T R
50 ng / mL TR A5 X6F BESH VA0 U o # 2. 1 0 R IR Sk R i
SEPEAEINAE 6 U, it SR AT AR L 25 L 63 Pl 2R i B
Xof ST W IS THT AR RSD M 0. 414% ~ 6. 622%(n = 6) , 3%

P, e N I | 2L v W 3
LB LS ORI R BRI LB I DR R AT
cps(x10°) cps(x10°) cps(x10°) cps(x10%)
1 1 1 1
74 1.75 1 71 7] 1
61 1.50 | 6 6
54 1.251 54 54
4 1.00 41 1 4
31 1 0.751 ] 3 3
2§ 0.50 | 24 24
1 f\‘ 0.251 J| 1 | 1
U} v < e SO [} o o o—— min Oty i A s i
14 15 16 17 ¢/ mn 14 15 16 17 tfmm 14 15 16 17 ¢fmn 14 15 16 17 ¢fn
A B C D
cps(x10°) cps(x10%) cps(x10°)
! ! 7
71 | 6
6] i
z
3] 41 3
| 31
24 > 2
1 1 !
0+ 0t 0
' 7t/ min ' "7t/ min t / min
14 15 16 17 14 15 16 17 14 15 16 17
E F G

AL RAIT B RER B - D. BRI R GRS 7 B A LA A A

A. Mixed reference solution B —D. Test solution (liquid,gel and cream preparations respectively)

1. fAEH % 7R B8R BY

E1 MRM &ifE

1. Clobetasol propionate

and cream preparations respectively)

Fig.1 MRM chromatograms

E - G. Pk s B8 5 7 i G AR A B A 710 5L 4

)

E - G. Negative reference solution (liquid,gel

89



< R BEAS -

Inspection and Test

¥ %

China Pharmaceuticals

202347 A 20 H 55 32 545 14 )
Vol. 32, No. 14, July 20,2023

R2 AHEFEERENEKREER

Tab.2 Results of the methodological investigation and extraction recovery test

i S r 1%3}@4%1‘»{3&(%) Balin S, ) #%Ef@diii%‘(%)
X RSD X RSD
hint, ¥, = 644,375, - 12072. 5 0.99581  97.93 143 | 78 ¥, = 66 437. 2.X, - 608 000 0.9155 9430 L7
s F,= 15702, 4, - 175 562 0.99495  96.93 107 | AXAEEAERE T,,=36.060.9.X, - 327 221 0.9135  105.63 223
HABE F,= 18471 7%, - 187173 0.99298 9873 0.87 |kiEZE T, =29.886.9.X, - 246 218 0.99608  104.47 0.9
SATHR F,= 147102, - 165218 0.99203 103,07 320 | hEARERE T, = 5.655.36.X, - 49.987.2 0.99140  109.27 3.3
T ¥,=9773. 02X, - 115769 0.99265 10160 157 | ARTHRREE T, = 2647, 64X, - 25 116.8 0.9140 10260  3.50
FAK R ¥,= 425928, - 49 073.0 0.99339 9890 193 | ZAEANERE T =4077. 10X, - 28 527.8 0.99023 10333 L17
LES 1Y) ¥,=23089. 2., - 182288 0.99054 9717 140 | ABmEEE ¥, = 6.063. 57X, - 49 123.2 0.99264 10290 210
BAR ¥, =4461. 23, + 16 506.2 0.99929 107.83 277 | AhukidREE ¥, = 6 882.48.X, - 41 398.5 0.99341 10197 127
AAR F,=6207.78X,-25334.3 0.99245  97.87  L70 |ABAR ¥, = 1945.87X, - 18 536.3 09011 10117 3.67
WEAR ¥, =4 981. 83X, - 23.806.7 0.9138 9147 223 |KRFE T, = 11150.9., - 85 333.8 0.99591  97.10 213
BEAD ¥, =12433.4X, - 50157.8 0.99470  99.50 130 | AKKE T,y = 62874.5.X, - 684781 0.99445 9813 L0
hEsk ¥, = 8 881.35.X, - 90 969. 7 0.99100 100.20 253 |%@AERE T, =4314.91Y, - 35.022. 5 09792  96.67 137
W B ¥, = 36 344. 41X, - 353 466 09067 943 L3 | HEREARE Y= 1029. 23X, +6977.24 0.99989 10143 150
X 2N ¥,,= 10005, 2., - 42520, 1 0.99478 96,63 103 | FAKARAR To= 1421.55K,-7195.93 0.99283  98.20 1.3
YEBENBRE Y= 7767, 33X, - 66 436.3 0.99356  9.97 197 |AkREARE V=21 LAL,+7.58720x10° 099128 1063 1.9
CEIN ¥,,=37954.0., - 226 101 0.99449 10103 0.93 | EaTHEH ¥, =27 545.5X, - 125288 0.99817 9.3 110
EEY N ¥, = 943. 668, - 4309, 93 0.99316 10253 0.9 | %4 ¥, =28 633.5X, - 250 267 0.99581  101.07 L7
KRB ¥, =9 204, 64X, - 23 505.8 099923 100.07 370 | EAMMERE ¥, = 6.006. 54X, - 35 840.5 0.99757  9%6.70  3.30
SRTHABRE ¥,y = 5 647. 44X, - 32.602.9 0.99155 9837 160 |AEFAAmRE ¥, =399, 91X, +8632. 69 0.99482 9.3 147
AR ¥,y =9.870.85.X, - 66 070.7 0.99207 100.77 250 | EaALEE T, = 12717.6X,+72620.4 0.99581 10143 2.03
AATHABRE ¥, =3920.40., - 19.005.8 0.99508 10130 160 |&&THEE Ty=29275.9.X, - 65 395.0 0.99560  97.67 110
KR BEE F,=8507.590X,-73790.6  0.99066 10540 .87 |fAARARE Y, = 8855. 10.X, +9453. 69 0.99641 9767 110
£ L=3272.086,-20300.4  0.99027 10017 180 | BAKARARE ¥, =4 149.49.X, + 14670.3 0.99759  106.27 110
THIERE ¥, = 17252, 54, - 236 411 09014 9547 137 | MATARERE ¥, =4 149. 49X, + 14670.3 0.99759  98.57 0.9
WA TH = T4150.7X,, - 749757 0.99104 9737 0.97 |ABBATHRE ¥, =4767.25X, - 14558.8 0.99009 10177 263
£5 = 1007204, - 1.276 3% 10°  0.99112 9.3 120 | LEi%EE ¥, =2560.65., + 15067.7 0.99852 103.97  2.57
PAKRAMEERE  F,=12087.9K,-62408.2  0.9404 10320 0.87 |FEAR T,y = 1063. 08., +39.905.2 0.9917 103.83 217
BRANBRE T,y = 724. 260, - 983588 0.99187 100.73 457 =@ T, = 56 829. 8., - 258 662 0.99660  9.87  0.63
WEANERE ¥,y =4295.05., - 30 054. 1 0.99385 10177 213 |#=E ¥, =23093.8X, - 153449 0.99890  98.37  0.60
BZHH ¥, = 66 403. 3.X, - 590 809 0.99354  105.00 190 | %8 1= 4483.45, - 6228.97 0.99989 103.13  L.70
A ¥, =8222.85., - 42833.9 0.99438 10457 337 | LhskE T,=7039. 01X, - 95 747. 1 0.9914  98.03 217
ST TRE F,=507056X,-25109.4 0,993 9910 1.33

Fe R < 3 b AN [) 66 o B PR A o it 0 )
TEIRTHE0,1,2,4,8,12,24 h 42 2. 130 F i3 4%
A BE AW, I SR e T AR L 45 R 1Y RSD M 0.52% ~
10.23%(n =7) , KW T LR PR S CE 24 h N
Rt R Aar.

MR - 43 00 U R i 56 30T (3 o VS T
5 6403, A3 I AR A X B SV T TR AT 4 2. 2 TR
Pl 5 R SR VA, 45 2. 1 300 R a6 A R R R E L 3]
ST DA TR R 5 SRS YRR A ) 70 79 B ek B o D T LI RSD Hy
3.82% ~ 13.51%, B il 570 19 2. 31% ~ 13. 22%, FL.

90

B R 5. 20% ~ 10. 02% (n = 6) , W] )7 vE T G M
RA4f,

PEICIATUC TR B R 3 A [i) i ol B 1k ot 453
TIAGE SR A X RS VAT TR, TR S L 4% 2. 2 T T 7 Ikl 4
M TR, #e 2. 1300 R A R E RN A, TH AR
[l i 6 85 S L 2 (PR WA B, A3 2 ARl 351D
2.4 HmEENE

HU A0 HLRE B4 18 5, 4% 2. 2 900 F Oy vk A R
VW, 4 2. 1 00 R I A5 R | DA AR AR R
VLRI Y & 5 45 9 12416 (30. 009 ) K Sk H Al vk
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TN I 2R B A3 o e mp 2 AL [ sk 4 o S K s B s FE KA
BERRTE , S5/ 30 0. 04 mg/ g.0. 06 mg/ g 5. 0. 59 mg/ g
0.83 mg/ g; 8 L WS I SAT b 2 T R R , & i 43 i N
0.58,0.82,0.06,0.10,1.25,4.56,3.12,3.60 mg / g;
2 ik [R) IS 4% i b SE K A | b SE K WA S R T L S A5 A R TN
MR, & 53 4 0. 007 mg/ g.3. 07 mg/ g.0. 004 mg/ g
}0.005mg/g.2.43mg/g.0.002 mg/ g,
3 itig
3.1 HSRENAERE

T R F 2 86 = R (i s 2L 2
S PO, CIE VAo, DR , R e
$5 G VB A 00 AR TR J ) 70 B ot 1 R BB ) it 2L
B S e T LR SN T ORI BT R et
Ji, gl B 2R PR IR RE SR B I R 2R gy (A A
A% DU IR A WA, B 2 SRl 9 s PR (H U
DIKS B o2 Bt i 3 QUEChERS $2 HUH: R -40 + W7 2k 4
BRI — LR BFUTTE BV AL AR i, I3 1 45 Ff L ]
TR T AU 3 R AT R, B 8 A W9 T Y
PRI, NSRRI 5 P RS = o TR B 3 2ot T
WM AR F AL — SR BFS T QUEChERS
RG0S S5 T | B 28 B Jo i 22k UL i T -
CTRBETW 6 2 R A VR B 0 5 REDTTE 7R i
IR, B VA TRBORE AN 32 52 0], RE S M o, A AU
PR SR T AE I ARG A SR IS AR SR Y 5
R B OATY TC 1 B doe 28 52 M) 2 i 25 SR 1Y )AL
3.2 HmERB

THBE” i A P %, S HEFLE RN, 50 )
— R P 2 A3 T T F S 5 B AR I T R
ol 55 K A5 5 L Sk T I 5 R0 X R 0 s 4 ) 1Y)
SO, AR 22 YR B, I o) SOk - 10T R e 5K 2 o W B A
PR (Pt i 22 4 R R A (2015 i) D, R FH A 3k
JOT A5 4 7 %+ DA R T s o Y VR IR ) 5 I 2 R o
FH 50 SRR [ B4 i Ak B8 D7 7545 20 9 R v, XA
2R IE RS0 45 SRR W %7 A U e 1Ak
B i R T T 5 0 T, R R B S AR 8 1 DU 43
R G0 £ A A P TR R, SRy X S B 4 2 AR R
FERT T PRI A SRR T R AR &
3.3 S&EHELER

A5 v R FH AT S R0 AN BB R B O ik, B RT
XoF % AN ) 36 SR i [ e 1A 7 63 i 28 i 43 14 1 A
S RS 5 ) B 3 2ok U S0 A R Y R R Ry
NG AHAREI B 53 T 1 1R] 53 S A R RE AL Ml 43 25, UL

X — FLXE DA 53 B 1) 1l ZE KA 5 A5 oK A A i 3 OR

PR A% G AR JOU B 9 Ak 2 RN 32 €805 v 800 A €2

TS B UE AT ARG M 2 TR A, T TR

DN 5] 5 ] Ff-, A A 000 4 o = 3 45 I 25 4 i 1 1 S i

TR B S 0 T

S 3Hk
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