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Abstract: An analytical method was established for the simultaneous screening and determination of
112 prohibited drugs, including quinolones, glucocorticoids, nitroimidazoles, tetracyclines, mac-
rolides, sulfonamides, cephems and androgens in cosmetics by high performance liquid chromatogra-
phy — tandem mass spectrometry ( HPLC — MS/MS). The sample was extracted with 0.2% formic
acid — acetonitrile, and then purified by QuEChERS method. The extracts were separated on an Agi-
lent ZorbaxEclipsePlus C (3.0 mm x 150 mm, 1.8 pm) column with 0.2% formic acid - acetoni-
trile solution containing 0.2% formic acid as mobile phase by gradient elution, and analyzed by
LC - MS/MS under dynamic multiple reaction monitoring( DMRM ) mode. Results showed that the
limits of quantitation( LOQ, S/N =10) for 112 target compounds in cosmetics were in the range of
2.0-10.0 wg/kg. The mean recoveries for 112 prohibited drugs were in the range of 82.0% -
108% with their RSDs of 2. 0% —7.9% . The method has the advantages of simplicity, rapidness
and high efficiency, and could be applied in the screening and confirmation on 112 prohibited drugs
in cosmetics in routine analysis.

Key words: rapid screening; cosmetics; prohibited drugs; high performance liquid chromatography —
tandem mass spectrometry ( HPLC — MS/MS)
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1 X

1.1 EE5iH

Agilent1290 — 6470 = H PUARAFHTIR A (L1 Agilent 237) ) 5 B5.08L (L ACE DU A
MR 5 IBEIRGHAL (TKA A7) 5 WAL (3£ Organomation 23 #)) 5 Jighk 28 &AL (Hifi 1 Buchi A7) 5
HL TR P (R - FERI 220 w]) .

112 FhZX H 25y ( UL3E 1) i 3408 H 5[ Dr. Ehrenstorfer A &) FIE RIBEHE AR A 8. H
BE. B, Wik (@ikai, Sigma — Aldrich 23 #]); NaCl(figkali, [EZ58ERb2 R FABR A ) ;
PSA| Ci(40 pm, Agela BHE2 W) 5 JosK MgSO, (43#rat, EZGERAFAAFGRAT]) o Ak sike i
Y F A A 1T
1.2 fRERRRIESH

SrIFREL 112 FibrifE i 10. 0 mg B 7 10 mL KA S, M BRI E A 1. 0 o/L i) Hbs
BRI . T4 AL 100 L HbRfE & T 100 mL ARSI, W RS R E AR 1. 0 mg/
L (IR S PRI
1.3 HmBBTAIE

FREUHESS 1 g 720 mL Eb @A, N 2 mL ABRIGAL BRI IERE 2], eI 10 mL 0. 2% HIfR
CHEEWE, WATEIRS) 2 min, @REHEH30 min, 5000 r/min .05 min, B EFERT S5 mL 208,
NE0.2 gPSA, 0.05 g C Sz 1.0 g Fo7K MgSO, FOWZEF, IeiE 1 min, E.O0EEE, £0.22 pm JER
AL
1.4 (UEB&H
1.4.1 FHHEBIESEHGF Q%K. Aglent ZORBAX EclipsePlus( RRHd) C 4% (3.0 mm x 150 mm, 1.8
pm); FREIAH: A H0.2% HIRIKEW, B A 0.2% HIRZ NG W PETENIEIT: 0~2 min, 98% A;
2~3.5 min, 98%~80% A; 3.5~6 min, 80%~75% A; 6~7 min, 75% ~70% A; 7 ~11 min, 70% ~65% A
11 ~16 min, 65%~0% A; 16~20 min, 0% A, Ji: 0.5 mL/min; BEFESR. 15 pL; FEk: 40 C,
1.4.2 FUEEHE FTFIE: AJS ESI; FEEAIRE: 250 C; FEAIHE: 13 L/min; Z4SETT:
241 kPa; $YSIREE: 400 °C; ¥SHE: 12 L/min; B HE: Positive(3 500 V), Negative (4 000
V)5 BEEHLE : Positive(300 V), Negative(1 500 V), ZhZ5% WG (MRM) 3K, % HErfb&900
RESHIWFE L,

#1112 Bk MRM BEBUE T 24

Table 1 ~ Optimized parameters for 112 compounds under MRM mode

Retention  Precursor . Fragment CE Cell Acc. .
No. Compound . R . Product ion Polarity
time ( min) ion (V) (V) (V) .
Alclometasone dipropionate ( 3 P§ FRBT ZUKAR ) 15. 69 521.2  301.0*, 279.0 130.0 10, 10 2 Positive

2 Amcinonide ( ZZ PG 43 {H) 15.75 503.2  338.9*, 321.0 110.0 10, 14 2 Positive
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(g 1)
Retention  Precursor . Fragment CE Cell Ace. .
No. Compound . . X Product ion Polarity
time ( min) ion (V) (V) (V)
3 Beclometasone dipropionate ( PJER{E KAL) 15. 67 521.2  503.0*, 319.0 120.0 4, 10 2 Positive
4 Beclomethasone ( {55 K1) 13.23 453.2  407.0*, 377.1 117.0 8, 12 4 Negative
5 Betamethasone ( {242 ) 12. 88 437.2  361.1*, 307.1 117.0 20, 36 4 Negative
6 Betamethasone acetate ( fZftKAABE R ) 14. 38 435.2  337.0%, 309.0 110.0 8, 8 2 Positive
7 Betamethasone sipropionate ( YRtk ) 15.91 505.2  318.9*, 278.9 110.0 10, 12 2 Positive
8 Betamethasone valerate ( [tk A% X ERE ) 15.44 477.3  354.9*  278.8 110.0 4, 14 2 Positive
9 Budesonide ( A #Z3{H) 14. 63 431.2  413.1*, 146.9 110.0 6, 30 2 Positive
10 Cefaclor( GEA T HEE) 4. 05 368. 1 174.07 , 118.0 92.0 20, 35 4 Positive
11 Cefamandole ( L5551 ) 8.58 463.1 347.0*, 158.0 97.0 4, 16 4 Positive
12 Cefapirin ( SLfEIPTAHK) 3.72 424.1 364.0%,291.9 132.0 8, 12 3 Positive
13 Cefazolin ( SLFmEIE) 6. 03 455.0 156.0*, 124.0 127.0 11, 27 4 Positive
14 Cefetametpivoxyl ( LAt 3557 K5 ) 13.75 512. 1 241.0%, 57.1 149.0 16, 48 4 Positive
15 Cefoperazone ( SLFIWRT ) 7.72 646.2  530.2%, 143.0 122.0 8, 45 4 Positive
16 Cefotaxime ( SLIBEN7) 5.11 456.1 395.9*, 324.0 132.0 4, 8 4 Positive
17 Ceftiofur ( SLfIgER ) 9.02 524.0  241.0%, 210.0 141.0 16, 20 4 Positive
18 Cephalexin ( Sk Z(F) 4.44 348.1 157.9*, 140.0 120.0 10, 25 4 Positive
19 Cephalonium ( & Mg 4H it ) 4.71 459.1 152.0*, 123.1 107.0 20, 8 4 Positive
20 Cephradine (L33 € ) 4.84 350. 1 175.9*, 157.9 102.0 17, 8 4 Positive
21 Chloramphenicol ( 7 2) 9.03 321.0  152.1*, 121.0 113.0 4, 36 4 Negative
22 Chlortetracycline ( £ F53%) 7.32 479.1  444.0% , 154.1 141.0 20, 36 4 Positive
23 Ciprofloxacin (RN VP £ ) 4.82 332.1  314.0%, 231.0 149.0 20, 48 4 Positive
24 Clobetasol propionate ( Z &t PNERES) 15.72 467.2 372.9*, 354.9 110.0 6, 8 2 Positive
25 Clobetasone butyrate ( T ERZ (AL ) 16.24 479.2  342.8*,278.9 150.0 12, 14 2 Positive
26 Cortisone ( BT FH24 ) 10.72 405.1 329.1*, 301.1 112.0 12, 20 4 Negative
27 Cortisone acetate ( FEEE 0] HI45 ) 14. 15 403.3 343.0", 162.8 160.0 16, 24 2 Positive
28 Danofloxacin (JKFRIP £ ) 5.13 358.2 340.1", 82.1 151.0 20, 48 4 Positive
29 Deflazacort ( #15 n] %) 14.05 442.2  141.9%, 123.9 180.0 36, 50 2 Positive
30 Dexamethasone ( HLFEKAL) 12.75 437.2  361.1*, 307.0 132.0 16, 36 4 Negative
31 Dexamethasone acetate ( R HLZE KAL) 14. 54 435.2  337.0%, 309.0 110.0 8, 8 2 Positive
32 Diflorasone diacetate ( B AR ) 15.06 495.2  316.8*, 278.8 120.0 8, 10 2 Positive
33 Difloxacin( 2 ) 6.28 400.1 356.2%,299.1 156.0 16, 32 4 Positive
34 Dimetridazole ( 1 ZE M} ) 4.16 142. 1 96.1", 81.1 100. 0 16, 28 4 Positive
35 Doxycycline (5 JIEZ) 7.99 445.2  427.9* | 154.0 132.0 16, 32 4 Positive
36 Enoxacin( BLEVDE ) 4.46 321.1  303.3*, 234.0 159.0 16, 24 4 Positive
37 Enrofloxacin ( Bi#7b 2 ) 5.36 360.2  342.2%, 316.2 156.0 20, 16 3 Positive
38 Erythromycin ( 4155 2%) 10. 65 734.5 576.1*, 158.0 174.0 16, 32 4 Positive
39 Fleroxacin (P V&) 4.72 370.1 326.0%, 268.9 150.0 20, 24 4 Positive
40 Fludrocortisone acetate ( BEEE RS 0 HIHL) 13.94 423.2  238.9*,120.9 160.0 22, 36 2 Positive
41 Flumequine ( 46 114 ) 12.74 262.1 244.1*,202.0 108.0 12, 32 4 Positive
42 Flumethasone ( JERHA ) 12.91 411.2  253.1*, 121.2 150.0 12, 28 4 Positive
43 Fluocinolone acetonide ( flIE A BEERAS ) 15. 00 453.3  337.0*, 120.8 120.0 12, 40 2 Positive
44 Fluocinonide ( FRFRPABEBRNS ) 15.20 495.2  337.0*, 120.8 120.0 12, 40 2 Positive
45 Fluorometholone ( EKIE) 13.90 377.2  320.9*, 278.9 110.0 8, 10 2 Positive
46 Fluorometholone acetate ( BEEZH AT ) 14.75 419.2  321.0*, 279.0 110.0 8, 10 2 Positive
47 Flurandrenolide ( S 451 13.74 437.2  180.9*, 120.8 160.0 30, 40 2 Positive
48 Fluticasone propionate ( P52 8244 ) 15.70 501.2  312.9%,292.9 110.0 8, 10 2 Positive
49 Halcinonide ( B PG 23 7) 15. 66 455.2  121.1*, 104.8 160.0 41, 61 2 Positive
50 HMMNI( 35 H 3L H ps ik ) 3.78 158. 1 140.0%, 55.2 98.0 8, 20 4 Positive
51 Hydrocortisone ( &AL BT HI#4) 10. 54 363.4  121.1%, 309.2 125.0 20, 20 4 Positive
52 Hydrocortisone acetate ( BEEZ S AL W] AL ) 13.91 405.2  309.1%, 120.8 144.0 12, 34 2 Positive
53 Hydrocortisone butyrate ( B2 &AL 0] HI#) 14. 67 433.2  345.0*, 120.8 140.0 8, 24 2 Positive
54 Hydrocortisone valerate ( E Ak B] A IR ) 15.18 447.3  345.2*  120.8 140.0 8, 30 2 Positive
55 Kitasamycin ( 5t FE %) 12.92 772.4  174.0%, 108.9 248.0 36, 48 4 Positive
56 Lomefloxacin (& £V &) 5.17 352.2  334.0%, 308.2 159.0 20, 16 4 Positive
57 Megestrol acetate ( i B b 2] ) 15.96 385.2  325.2%, 267.2 128.0 8, 12 4 Positive
58 Methylprednisolone ( Hi ki JE A ¥ ) 12.37 419.2  343.1%,309.2 122.0 12, 36 4 Negative
59 Methylprednisolone acetate ( B B % Jé 1) 14. 39 417.2  399.2*, 253.2 110.0 6, 18 2 Positive
60 Methyltestosterone ( F %52 FU i) 14. 82 303.2 109.1", 97.1 166.0 32, 32 4 Positive
61 Metronidazole ( FH i ) 3.69 172.1 128.0", 82.1 98.0 12, 24 4 Positive
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(g 1)
Retention  Precursor . Fragment CE Cell Acc. .
No. Compound . R . Product ion Polarity
time (' min ) ion (V) (V) (V)
62 Mometasone furoate ( FEESLKAL ) 16. 12 521.1  503.0*, 263.0 120.0 4, 24 2 Positive
63 Nalidixic acid ( ZZWg[R ) 12. 11 233.1 215.1%, 159.1 150. 0 20, 40 4 Positive
64 Norfloxacin ( #5502 ) 4. 64 320.1  302.1%, 231.1 150.0 25, 40 4 Positive
65 Ofloxacin ( RV A ) 4.70 362.2  318.2%, 261.1 149.0 20, 40 4 Positive
66 Oleandomycin ( TRk Z) 9. 66 688.3 544.3*  158.2 170.0 15, 25 4 Positive
67 Orbifloxacin ( BLEL VDA ) 5.68 396.2  352.1*,295.1 159.0 16, 28 4 Positive
68 Oxolinic acid ( B2 FIEE) 9.13 262.1 243.9*,159.9 114.0 20, 45 4 Positive
69 Oxytetracycline ( 1225 2%) 4.85 461.2  443.1*, 426.1 146.0 6, 14 4 Positive
70 Pefloxacin ( 355U 2 ) 4.77 334.2  290.1%, 233.1 174.0 16, 28 4 Positive
71 Prednicarbate (3% J&. 1 Hg) 15. 63 489.2  380.9", 114.8 120.0 6, 12 2 Positive
72 Prednisolone ( 3% JEAA ) 10. 30 405.2  329.17%, 294.9 127.0 12, 36 4 Negative
73 Prednisolone acetate ( B iz % JE A ) 13.77 403.2  384.9*, 146.8 110.0 6, 24 2 Positive
74 Prednisone (J% JE#2) 10. 36 403.2  327.1%, 299.1 107.0 12, 20 4 Negative
75 Prednisone acetate ( Bilizi% JEAS) 14. 00 401.2  295.0%, 146.8 120.0 8, 24 2 Positive
76 Ronidazole ( Z*fi§m ) 4.26 201. 1 140.1*, 55.2 80.0 8, 25 4 Positive
77 Sarafloxacin (VPRI 2 ) 6.11 386.1 368.1%, 342.1 150.0 20, 20 3 Positive
78 Sparfloxacin ( &) JIVE ) 6. 41 393.2  375.2%, 349.0 164.0 20, 20 4 Positive
79 Sulfabenzamide ( FIEZERE) 9.61 277.0  155.9*, 92.0  150.0 12, 36 4 Positive
80 Sulfacetamide ( TS E ) 4.09 215.0  155.9%, 108.0  80.0 4, 16 4 Positive
81 Sulfachloropyridazine ( i J& 528 kI ) 7.32 285.0 156.0*, 108.1 108. 0 12, 24 4 Positive
82 Sulfaclozine ( g 258 MR ) 9. 64 285.0 155.9*, 108.1 122.0 20, 24 4 Positive
83 Sulfadiazine ( B }IEMHEILE ) 4.36 251.1  108.1*, 92.1  100.0 20, 28 4 Positive
84 Sulfadimethoxine ( f kA6 ) 10. 01 3111 156.0*, 108.1 141.0 16, 28 4 Positive
85 Sulfadimidine ( i — B EIE ) 5.79 279.1 186.17, 156.0 116.0 12, 16 4 Positive
86 Sulfadoxine (f##% %) 8.02 311.1  156.0%, 92.1  126.0 16, 32 4 Positive
87 Sulfaguanidine ( EfEHN) 2. 40 215.1  156.0%, 108.0  85.0 12, 24 4 Positive
88 Sulfamerazine ( Tifi HI FERELE ) 5.11 265.1  156.0", 92.1  114.0 12, 28 4 Positive
89 Sulfameter ( B % H 405 0E ) 6.13 281.1 215.1*, 156.0 150.0 20, 20 3 Positive
90 Sulfamethizole ( fiff & H —.# ) 5.92 271.0 156.0%, 92.0 112.0 9,29 3 Positive
91 Sulfamethoxazole ( i & HH ER: ) 8. 06 254.1 156.0%, 92.1 108.0 12, 24 4 Positive
92 Sulfamethoxypyridazine ( i & B 48 IHE kI ) 5.93 281. 1 108.1%, 92.1 128.0 28, 32 4 Positive
93 Sulfamonomethoxine ( i % &) B 4 EIE ) 6. 86 281.0 156.0*, 126.0 120.0 10, 20 4 Positive
94 Sulfamoxole ( ff % — HH 14 ) 5.45 268. 1 155.9*, 112.5 150.0 20, 24 3 Positive
95 Sulfanitran (GRS ) 13. 06 336.0  293.9*, 156.0  150.0 8, 8 3 Positive
96 Sulfaphenazole ( BN ) 10. 28 315.1 158.1%, 92.0 150. 0 40, 40 3 Positive
97 Sulfapyridine ( M5 IE ) 4.74 250. 1 156.0*, 92.0 150.0 17, 29 3 Positive
98 Sulfaquinoxaline ( I NR K ) 10. 03 301. 1 156.0*, 92.0 118.0 16, 32 3 Positive
99 Sulfathiazole ( fif fiiugEm: ) 4.52 256.0  156.0*, 92.1  108.0 12, 28 4 Positive
100 Sulfisomidine ( i/l WEE ) 3.75 279.1 186.0*, 124.1 150.0 20, 20 3 Positive
101 Sulphisoxazole ( fi iz SFHEE ) 8. 67 268.1 156.0*, 92.0  150.0 10, 40 3 Positive
102 Testosterone ( Z2{ii ) 14. 41 289.2 109.0*, 97.0 146.0 32, 36 4 Positive
103 Tetracycline ( V3£ ) 5.32 445.2 410.1%, 98.1 115.0 17, 40 3 Positive
104 Tilmicosin ( Bk 5 ) 8.75 869.6 696.4%, 174.1 320.0 44, 48 4 Positive
105 Triamcinolone ( FRIRIRINFA L) 8.33 395.2  375.0*, 357.2 150.0 8, 12 4 Positive
106 Triamcinolone acetonide ( 22437 ) 13. 47 435.2  415.2%, 397.1 150.0 8, 16 4 Positive
107  Triamcinolone acetonide acetate( Fii i 224518 ) 15.10 477.2  338.9%,320.8 110.0 10, 12 2 Positive
108  Triamcinolone diacetate (122 P4 Jp X EETRTS ) 13. 68 479.2  440.9*, 321.0 140.0 4, 10 2 Positive
109 Trimethoprim ( B 4 F & BEIE ) 4.54 291.2  261.1%, 123.1 151.0 24, 24 4 Positive
110 Tylosin( R 5SRFHZ) 11.87 916.5 772.4*  174.1 280.0 30, 40 4 Positive
111 Tylvalosin( & T H 2%) 14.12 1042.6 173.9*, 109.1 125.0 45, 52 5 Positive
112 19-Nortestosterone ( 1% J¥,) 14. 02 275.2 109.0", 91.1 151.0 32, 56 4 Positive

* quantitation ion
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BTFEIGEE, RE R E R 12 Mgl i s QAR E(F 1) .
2.2 HmriFESHIE

bz 137 JFEACBETEN SR AH (05 - Bk A, Kt 200 5007 45 2R 5 25 T A o
PEFEATHOON o 2R it t R 0 (3 B8 I T) L 5 - B LU 39 S5 A B AT &, W % Bk B 1
A AR AR BH P B RH 1 , oA RS bR i ot P REA T B IIE AL G 50T

FIRZI R ey, A, KR, SRS T B e S T I 2, [ B R X A
a7 B NIRRT MIARIG A . 45280, ZJ7 oMbt il b & 2R AR IR E AR T E & TR
(LOQ) W IEHL T Bl G-k i (& TR W 2) .
2.3 mISEEHFMMRK
2.3.1 REGARFBNEE Tl mBE B E AR, MR H s g5 FIR TR 5, AT R
ARGV 20 Fhey (HITEME, FRERHLSERHIE . HUSEREME . OBV E . R E . JRPE. BV
B, BRE. MRYDE. £EFE WKHE, B E. PRPE. ZRPE. £8F. mAIEER.
M, JmE. Renk., Ren. S4nTan. wTibs. HEGRRM . HZERIA . AR A
PORMA . AEFKIA . W FE, ), SAlHETHEE. . CROHE. 0.2% HR LN 4 Fhigi
B AL & bR e R i g mm . 45 R EH, B T HEEF R QBRI 8ORE 2, AFTF
QuEChERS ¥ bR, FrUURIC R BART S, Wi — & 5 i R o] 52 i 15 0 P 1 29 AL R0 3R
L) 0. 2% HIR 2 A B SR 0~ 24 [l Wi 22 (82. 0% ~ 108% ) /& T 2 (75. 0% ~102% ), Pk, 7%
SEER e 0. 2% WIR CHEVE I BUE R
2.3.2 QuEChERS WEMiFIAIESE T QuECKhERS JEHATERAERIME, i, WA, HuifES
ANTHRAFEN 2 A R R IO G AN A TR, AR E R B A SR SR , I 55
WL AR SR B AT W LR BRI Cy . PSA. GCB 5%, C T LAMZER 594 PEY B, PSA wTWR A% MEAIRH
EFPR, GCB wJ LI —2e-F s, {H GCB Xt E b A Aa Sem eI, PIHADF 5T R %
HI GCB WZRfH50]. %48 7 PSA (50, 100, 200 mg) . CiJHE (50, 100 | 200 mg) Ll Kz MgSO, HI&
(100, 200, 500, 1 000 mg) Wb R A M, 45K FHH, 4 PSA| Ciy. MgSO, HyHIE 43714 200
50, 1000 mg i, FRCRS HAMEEGHm IR BB i e, MR 0 S RS iRk idkek
MR WETRTIZE 2, Sl ORI T RE
2.4 BIEZFGHMRL

#5257 ZORBAX EclipsePlus(RRHd) C (3.0 Dexamethasone
mm X 150 mm, 1.8 pum). ZORBAX Eclipse Plus
Ci(2.1 mm x50 mm, 1.8 wm), ZORBAX SB -
Ci(2.1 mm x100 mm, 1.8 pum) 3 Fhfaikixt{k g

Betamethasone
/

/
/
e

HEW5r BRI, 45 R R, Agilent ZORBAX 25

EclipsePlus( RRHd) G, FERY 5> 85 RORAL A, % H o

BRI 0 I T 20 B LR R (E “1.4.17 4

WERRE R, 2 i 9 A TS R 53 56 BE 4955 o il Tdo T ds e ds o
B, IR SR AR KA 7] 45 S s 6T L o

SRR SEEL) 1 HBZERAMF S A RAR BRI 43 5540 ) £0 3 =
2.5 g Ei §)’Z m Fig. 1  Chromatogram of two isomers of dexamethasone

and betamethasone

FE TR T B b A A AL PR AR RE H PR
RGO ST R I R 5 HArP i thmir= A, sona s M R ERRTE . AWFFON BRI
MO, BBl bR, $2 “1 37 JREAREE, DI —E BPRERR A REC N 10 ne/L 3%
BbRER AR IAT, [FIRPES 10 we/L BObRUEIR I B BERE /AT, TH P BTk e RO BER LU AR . 25
R, HARPrane RL5E R LA A 0. 82 ~ 1. 09, Z WA KRR/ HARY) S BUEE B il iz . At 7
ST R P RE BT AR, LN B8O B 50
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2.6 FAEFER

FEHU 1.0 mg/L i1y 112 Fh H bR iR & bR IS W Bl 0.1, 0.2, 0.5, 1.0, 2.0, 5.0, 10.0,
20.0, 50.0, 100.0, 200.0, 500.0 we/L HIbRIHEZRF BRI EEIERES AT, WG RO 0T B AT
Pk, FHRIAHR A LT FE A SC R %L 25 RARW), S HARE S B R R4 (r) o4 0.996 2 ~
1.000 0(#2), WHGTEmEE, WA, FER. JI%K 4 Fha A 28R T 1L0Q, 2L0Q, 3LOQ
3AHREEAKF- 6 YCPATHIIIBRIEDISES:, #5 EodJ7 ik EA Tl g, 320 iR 82. 0% ~ 108% , AR A
W ZE(RSD) 4 2. 0% ~7. 9% 5 58 10 f5{EMEEL (S/N =10) i+545 LOQ 24 2.0 ~10.0 pg/kg, 43R
2,

2 112 YRR R RIS, ER TR MR B bR 22

Table 2 Correlation coefficients, linear ranges, LOQs, recovery and relative standard deviations of 112 compounds

Linear range LOQ Recovery( RSD) /%
No. Compound r - -
(ng L) (pg-kg™)  110Q 2 L0Q 3 10Q
1 Alclometasone dipropionate 0.999 2 0.2 ~200 2.0 85.6(4.5) 88.7(5.2) 84.6(4.7)
2 Amcinonide 0.999 7 0.5~200 5.0 90.2(3.7) 90.3(2.8) 93.4(3.5)
3 Beclometasone dipropionate 0.999 2 0.2~200 2.0 88.5(5.4) 87.5(5.1) 88.9(4.9)
4 Beclomethasone 0.999 7 0.2 ~200 2.0 89.3(3.1) 93.7(3.4) 95.3(2.9)
5 Betamethasone 0.999 1 0.2~100 2.0 93.5(5.2) 95.8(4.8) 104(3.4)
6 Betamethasone acetate 0.999 4 0.2 ~200 2.0 82.4(4.5) 87.4(3.6) 92.5(5.1)
7 Betamethasone dipropionate 0.999 7 0.5~200 5.0 93.8(3.5) 97.8(2.9) 96.3(4.1)
8 Betamethasone valerate 0.999 2 0.2~200 2.0 94.7(4.0) 98.3(3.6) 97.3(2.0)
9 Budesonide 0.999 8 1.0~200 10.0 103(3.5) 105(2.9) 108(3.2)
10 Cefaclor 0.999 3 1.0~200 10.0 91.8(2.2) 93.7(2.9) 94.3(3.1)
11 Cefamandole 0.999 6 0.5~200 5.0 82.0(4.5) 83.7(5.1) 84.5(3.5)
12 Cefapirin 0.999 2 1.0~200 10.0 92.5(3.4) 95.9(5.3) 94.5(2.9)
13 Cefazolin 0.999 1 1.0~200 10.0 92.8(4.1) 93.3(3.8) 94.2(3.6)
14 Cefetametpivoxyl 0.999 3 0.5~200 5.0 97.7(2.4) 98.6(2.8) 102(2.1)
15 Cefoperazone 0.999 8 1.0~200 10.0 83.2(2.9) 87.3(3.1) 90.2(3.3)
16 Cefotaxime 0.999 9 0.5~200 5.0 97.8(3.2) 98.2(4.3) 105(2.7)
17 Ceftiofur 0.999 7 1.0~200 10.0 83.2(3.2) 85.3(4.1) 90.1(2.9)
18 Cephalexin 0.999 6 0.5~200 5.0 94.5(2.5) 95.0(3.4) 98.3(3.2)
19 Cephalonium 0.999 6 0.2~200 2.0 93.4(3.5) 96.2(3.7) 93.1(2.8)
20 Cephradine 0.999 3 1.0~200 10.0 84.5(3.4) 87.3(4.2) 90.5(2.7)
21 Chloramphenicol 0.999 7 0.5 ~500 5.0 92.4(2.4) 97.4(5.3) 93.5(3.3)
22 Chlortetracycline 0.999 9 1.0~200 10.0 83.0(6.9) 87.4(5.8) 88.3(6.1)
23 Ciprofloxacin 1.000 0 0.5~200 5.0 88.8(2.5) 85.4(3.5) 90.4(2.7)
24 Clobetasol propionate 0.999 4 0.2~200 2.0 93.2(3.5) 93.6(4.2) 97.8(3.8)
25 Clobetasone butyrate 0.999 7 1.0~200 10.0 91.9(4.3) 92.3(3.4) 98.3(3.8)
26 Cortisone 0.999 5 0.2 ~100 2.0 85.6(4.2) 83.2(4.9) 85.3(5.1)
27 Cortisone acetate 0.999 5 0.2~200 2.0 86.7(4.3) 90.8(3.9) 88.9(2.8)
28 Danofloxacin 0.999 4 0.5~200 5.0 102(4.8) 105(3.7) 99.7(2.9)
29 Deflazacort 0.999 3 1.0~200 10.0 98.2(3.9) 97.3(4.2) 95.8(3.5)
30 Dexamethasone 0.999 9 0.2~100 2.0 94.3(2.1) 98.3(2.9) 98.8(2.8)
31 Dexamethasone acetate 0.999 5 1.0~200 10.0 82.8(2.0) 88.8(3.6) 87.5(3.9)
32 Diflorasone diacetate 0.999 6 0.2~200 2.0 87.3(4.4) 88.3(4.5) 92.3(5.9)
33 Difloxacin 0.999 5 0.2~200 2.0 83.2(3.8) 87.8(4.5) 88.3(4.9)
34 Dimetridazole 0.999 6 0.2 ~100 2.0 94.3(5.2) 98.3(5.9) 97.3(4.1)
35 Doxycycline 0.999 3 1.0~200 10.0 88.9(4.1) 90.2(3.2) 90.5(4.5)
36 Enoxacin 0.999 9 1.0~200 10.0 96.3(3.4) 94.5(2.9) 98.4(4.3)
37 Enrofloxacin 0.999 9 0.2 ~200 2.0 97.4(5.1) 98.4(5.3) 97.4(3.5)
38 Erythromycin 0.999 7 0.2 ~200 2.0 88.8(5.3) 83.2(4.5) 87.5(3.2)
39 Fleroxacin 0.999 6 0.2~200 2.0 93.3(4.3) 93.2(4.6) 97.3(3.3)
40 Fludrocortisone acetate 0.999 9 0.2 ~200 2.0 89.3(3.2) 90.2(3.2) 93.2(2.9)
41 Flumequine 0.999 8 0.5~200 5.0 93.4(3.8) 95.5(4.2) 98.2(2.8)
42 Flumethasone 0.999 8 1.0 ~500 10.0 95.3(6.3) 108(5.6) 102(3.6)
43 Fluocinolone acetonide 0.999 5 1.0 ~200 10.0 86.5(6.2) 88.0(5.9) 93.5(4.3)
44 Fluocinonide 0.998 9 1.0~500 10.0 93.4(2.3) 98.3(3.4) 96.4(2.9)
45 Fluorometholone 0.999 7 0.5~200 5.0 83.4(6.6) 89.3(4.2) 94.3(4.6)
46 Fluorometholone acetate 0.999 7 0.5 ~200 5.0 89.0(5.3) 93.2(5.3) 95.4(3.8)
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47 Flurandrenolide 0.999 4 0.5~200 5.0 86.4(3.3) 88.6(5.4) 93.4(3.1)
48 Fluticasone propionate 0.999 5 0.5~200 5.0 93.2(3.9) 94.5(4.5) 94.3(2.8)
49 Halcinonide 0.999 1 1.0 ~200 10.0 98.3(2.3) 98.9(3.6) 104(2.8)
50 HMMNI 0.999 5 1.0 ~500 10.0 103(5.3) 106(3.8) 105(4.6)
51 Hydrocortisone 0.999 4 0.5~200 5.0 90.9(6. 4) 93.5(6.3) 96.4(5.3)
52 Hydrocortisone acetate 0.999 8 0.2~200 2.0 93.2(5.3) 95.4(4.3) 95.8(5.1)
53 Hydrocortisone butyrate 0.999 2 0.5~200 5.0 91.9(4.2) 93.8(3.7) 97.3(2.7)
54 Hydrocortisone valerate 0.999 4 0.5~200 5.0 90.2(4.7) 93.9(3.9) 94.0(4.2)
55 Kitasamycin 0.999 3 0.5 ~200 5.0 83.4(4.3) 88.4(5.3) 94.3(3.3)
56 Lomefloxacin 0.999 6 1.0~200 10.0 84.5(6.1) 87.4(5.3) 90.4(3.5)
57 Megestrol acetate 0.999 7 0.2 ~200 2.0 90.4(3.0) 94.3(4.1) 93.5(2.9)
58 Methylprednisolone 0.999 4 0.2 ~200 2.0 99.0(4.2) 102(3.5) 103(3.8)
59 Methylprednisolone acetate 0.998 9 1.0 ~500 10.0 88.9(3.9) 93.4(3.3) 94.5(2.9)
60 Methyltestosterone 0.999 3 1.0~200 10.0 91.4(4.2) 93.4(4.9) 93.3(3.8)
61 Metronidazole 0.999 9 0.2 ~200 2.0 93.5(4.2) 94.2(3.9) 97.8(3.6)
62 Mometasone furoate 0.999 5 0.2 ~200 2.0 93.4(4.5) 92.1(3.7) 96.3(2.9)
63 Nalidixic acid 0.999 5 1.0~200 10.0 84.3(5.1) 87.4(4.7) 90.3(3.9)
64 Norfloxacin 0.997 9 0.5~200 5.0 95.4(6.1) 103(4.7) 103(4.4)
65 Ofloxacin 0.998 9 0.2~100 2.0 84.3(7.9) 87.4(7.2) 94.3(6.3)
66 Oleandomycin 0.999 8 1.0~200 10.0 86.3(5.2) 88.3(6.1) 89.4(4.4)
67 Orbifloxacin 0.999 1 1.0~500 10.0 83.4(4.8) 84.6(4.2) 87.4(5.1)
68 Oxolinic acid 0.999 2 1.0~200 10.0 87.5(3.2) 90.3(4.3) 93.5(3.7)
69 Oxytetracycline 0.999 6 1.0~200 10.0 94.3(4.7) 102(3.6) 100(3.2)
70 Pefloxacin 0.999 9 0.5~500 5.0 90.2(3.8) 94.3(4.2) 93.4(2.7)
71 Prednicarbate 0.999 7 0.2 ~200 2.0 93.4(2.4) 95.8(2.5) 99.3(3.2)
72 Prednisolone 0.999 4 0.2 ~200 2.0 92.4(3.7) 93.5(3.8) 95.4(2.5)
73 Prednisolone acetate 0.999 7 1.0~200 10.0 94.3(4.2) 93.6(4.6) 95.3(3.5)
74 Prednisone 0.996 7 0.2~200 10.0 91.4(4.6) 92.9(3.7) 94.5(3.4)
75 Prednisone acetate 0.999 9 1.0~200 10.0 90.3(2.8) 92.0(3.4) 94.1(2.3)
76 Ronidazole 0.999 5 1.0~200 10.0 88.9(4.5) 87.4(5.3) 93.2(3.9)
77 Sarafloxacin 0.999 8 0.2~200 2.0 83.0(4.3) 85.2(5.3) 84.9(2.9)
78 Sparfloxacin 0.999 9 0.5~200 5.0 90.4(3.8) 89.3(4.6) 92.1(2.6)
79 Sulfabenzamide 0.998 9 1.0 ~500 10.0 85.3(3.5) 88.7(4.3) 89.3(2.5)
80 Sulfacetamide 0.999 7 0.2 ~200 2.0 84.3(4.3) 88.9(4.7) 92.1(3.6)
81 Sulfachloropyridazine 0.999 9 1.0~200 10.0 83.5(4.3) 84.3(4.5) 85.9(2.8)
82 Sulfaclozine 0.999 3 0.5~200 5.0 87.4(4.5) 89.7(5.2) 90.2(3.5)
83 Sulfadiazine 0.999 9 1.0~200 10.0 90.3(3.5) 90.0(3.7) 93.2(4.3)
84 Sulfadimethoxine 0.999 9 1.0~200 10.0 89.3(4.2) 91.3(4.7) 93.3(2.9)
85 Sulfadimidine 0.998 8 1.0 ~500 10.0 87.3(4.6) 90.3(3.5) 94.4(2.5)
86 Sulfadoxine 0.999 9 1.0 ~200 10.0 88.4(3.5) 90.3(4.2) 91.3(3.4)
87 Sulfaguanidine 0.999 9 1.0~200 10.0 90.4(5.6) 93.5(4.3) 95.7(3.8)
88 Sulfamerazine 0.999 7 0.2 ~200 2.0 88.4(4.8) 93.4(3.9) 96.4(3.7)
89 Sulfameter 0.999 2 1.0 ~200 10.0 90.2(6.3) 89.6(5.8) 92.5(5.3)
90 Sulfamethizole 0.999 4 0.5~200 5.0 87.4(5.4) 88.4(3.8) 93.2(4.7)
91 Sulfamethoxazole 0.999 3 1.0~200 10.0 93.4(2.4) 98.4(2.8) 97.4(3.5)
92 Sulfamethoxypyridazine 0.999 6 0.2 ~200 2.0 83.4(3.5) 87.8(3.9) 88.4(2.4)
93 Sulfamonomethoxine 0.999 2 1.0~200 10.0 90.5(4.2) 92.4(5.3) 94.3(2.6)
94 Sulfamoxole 0.999 4 1.0~200 10.0 92.4(3.5) 89.8(4.5) 92.3(3.4)
95 Sulfanitran 0.999 7 0.5~200 5.0 88.4(4.3) 91.3(5.3) 94.3(2.9)
9% Sulfaphenazole 0.999 5 1.0~200 10.0 92.4(4.3) 93.4(4.6) 95.6(3.0)
97 Sulfapyridine 0.999 9 1.0 ~200 10.0 88.5(3.4) 92.8(5.4) 94.3(3.5)
98 Sulfaquinoxaline 0.999 4 1.0 ~200 10.0 90.5(3.9) 93.2(4.5) 95.3(3.7)
99 Sulfathiazole 0.998 9 1.0~500 10.0 92.4(2.3) 95.5(2.6) 96.9(3.2)
100 Sulfisomidine 0.999 1 1.0~200 10.0 89.0(2.8) 93.2(3.6) 93.4(3.4)
101 Sulphisoxazole 0.999 6 0.2 ~200 2.0 90.3(3.4) 92.5(5.3) 95.3(4.5)
102 Testosterone 0.999 8 1.0~200 10.0 87.5(5.3) 89.3(6.5) 93.5(4.8)
103 Tetracycline 0.996 2 0.5~200 5.0 98.3(5.4) 94.5(4.9) 104(3.5)
104 Tilmicosin 0.999 3 1.0~200 10.0 89.4(4.6) 93.4(3.6) 95.3(3.2)
105 Triamcinolone 0.998 8 1.0 ~500 10.0 83.3(2.9) 83.5(3.5) 86.3(3.6)




5511 3 BRAESE . SBOAR G — T PR 0 2 fht i b 112 RS 1244 1309
(8£%2)
Linear range LOQ Recovery(RSD) /%
No. Compound r
(pg LY (pg-kg™) 1 LOQ 2 LOQ 3 LOQ
106 Triamcinolone acetonide 0.999 9 1.0~200 10.0 94.5(3.5) 97.5(4.3) 94.2(2.6)
107 Triamcinolone acetonide acetate 0.999 2 0.5~200 5.0 90.3(3.6) 93.4(3.9) 92.6(2.7)
108 Triamcinolone diacetate 0.999 0 1.0 ~500 10.0 91.3(3.4) 90.3(2.5) 92.3(3.9)
109 Trimethoprim 0.999 5 1.0~200 10.0 90.0(5.3) 93.4(4.3) 94.3(3.0)
110 Tylosin 0.999 3 0.5~200 5.0 94.3(4.3) 98.4(3.9) 105(3.8)
111 Tylvalosin 0.999 4 1.0~200 10.0 89.3(5.3) 90.3(3.5) 94.3(4.3)
112 19-Nortestosterone 0.999 9 1.0 ~200 10.0 82.9(3.8) 83.4(4.3) 88.7(2.9)
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Fig. 2 Total ion chromatogram of a positive sample
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Table 3  Comparision of the results by different analysis methods

Sample The proposed method The standard method
Skin mask 1 Dexamethasone (0. 67 mg/kg) , prednisone(20.45 mg/kg) Dexamethasone (0. 65 mg/kg) , prednisone(19. 87 mg/kg)
Skin mask 2 Clobetasol propionate(15.23 mg/kg) Clobetasol propionate( 14. 88 mg/kg)
Skin mask 3 Clobetasol propionate(0. 98 mg/kg) , Clobetasol propionate(0. 95 mg/kg) ,

methylprednisolone (2. 54 mg/kg)
Prednisone(12. 34 mg/kg) ,
chloramphenicol (1 121. 34 mg/kg)

Skin care cream

methylprednisolone (2. 39 mg/kg)
Prednisone( 12. 42 mg/kg) ,
chloramphenicol (1 130. 87 mg/keg)
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