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Establishment of Library for the Identification of Corticosteroids
in Various Known Sample Types

Meejung Park”, Hyojeong Hong* and Sangki Lee*
Eastern District office, National Forensic Service, Wonmju 220-805, Korea
*Division of Drug and Toxicology Section, National Forensic Service, Seoul 158-097, Korea

Abstract — Illegal addition of steroids into cosmetics, ointments or drugs have been increased and their careless usage
induced detrimental effect on health. We developed simultaneous analytical method using TLC, HPLC and LC/MS for the
identification of 40 corticosteroids. 34 corticosteroids were well separated in HPLC with isocratic mode and remaining 6
drugs were also separated with gradient mode. All of the 40 corticosteroids were detected in negative mode in LC/MS. Hal-
cinonide, prednisolone, triamcinolone acetonide and methylprednisolone hemisuccinate were detected in real samples.
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Ak F, Syl ket Feje] AlFo® fEEa Qs
ZHZO|ER 4055 AYste] oFE BEdel dist aEEdS
ZAISE F, o5 A At w5 8]48te] TLC, HPLC %
LC/MSel o3t LAIEA-S g9l on], LOMS &gt &
g AHAER O librarys T53ICE TEF AA E S
2 B9 TAEEC tslol A4S Arlsto] RS Bkl
CipA=

=l

Aok & THE

Aol AFgE AHEO|E ook 4052 EFHS Sigmart
oA FISEALE, JokES A AAkshHs AksAloA &
98% °©1’de] RFEAS Aol AHgsIgitt. HPLCE Wgke:
£ J. T Baker*} AlE-S AME31911 5575 Millipore Milli-Q
ST ARFAE AHE] SRE ES ARESIieH, 11 9
Aok SFAIkS ARESISITE

HEEY9| M=

B g Aele AHZo|=9] FRHE Table I3 2t 2
0] BEENL Tmgml 5] HEHE: g 0w xAsto]
W msiglon, EAA REENS g4 5te] 10 ugmis
HPLC @ LC/MS #24o] AR5t}

AlEx2|

e 2 B2 oF 100 mge F35ke] vlgke: 1miE 713 &
300 Bk 253 AEst & Yielste] Ads s TLCE Al
B2 AMSIQITE o2 wWigke2 10008] 2]438led HPLC ¢ LC/
MS% A2 ARSIt Al fda f-5-2 o]gste] w4
Sk ok A7) HoR FESGILH Al E8EIAY A
A7E Bg Ao F4% F 100 mge S5+ 2 miell HE

AR 5, oF 201 E9F 2avk A2E & didiesio] e

5miE 242t 33] FZalgltt. o5 diEeale] 1 ey
& ALEES & 2 e dRER g F 02um 2
2% e R ofuslo] BAg Alue A}gsiin)

TLC

TLC platet= silica gel 60 Fys & AM-3F 01, Zoli= 712
20 cm, AIE 10 cmo ]t} gl S22 XS AEkE9: 1)
S AR89 oM 254 nmellA WS ERRIslo] ZH7te] RfE &
A&ka 89331, BTZA 2K0.5% blue tetrazolium ™ E-2-8-o¥ .
12% SABPER /M-8 =13, A Z2A)S LA Aekoz
ARgEFATE.

HPLC

Agilent*}2] 1200 series HPLC systema ARE3I10H, AlA
HS Quatanary pump(G1311A), ALS G1329B autosampler,
DAD G1315B photodiode array detector= T % 3L, 240
nmel FFEE S451910n] ) dloje] #4lol= Chemstation™
softwares AH&-3F3ITh 2418 A 7> Agilent Eclipse XDB-
C14.6x150 mm, 5 um) S AHS ARG, 08 5=
30°C, o]l mlehe : T7(60 : 4005 1.0 m/min®] #5550
2 §ZA1731, A8 autosamplers ©]-&3}o] 20 W Fst
At Isocratic mode® 2] A 9= AE|ZO]=0] &QlS 9]
3}9] gradient modeZ ARSI O, 2712 5E7HA] wgkS 1 5
(60 : 40)=2 FEA7ITH} 5ol 3027k Heks: : S5
(90: 10) 0% o]5de] 2495 wisAIZiTh

LCMS

VarianAt2] LC/MS System(Varian ProStar, 1200L series)<
AR 01 | autosamplers= model 410, 48 AHL Varian
Polaris C;5(4.6x150 mm, 5 pum) 9 AE AREsIgier, LC/
MS-ESI'HH & AF£-319] positive?} negative mode®ll 4] mass
spectrums ZRIBISILE o]0 2 wwhe- | SH(60 1 405
AREEFE o) 42 0.8 mi/min, mass range= 200~800°] 1
o dwell time 0.6%, scan time< 0.5%, drying gasi=
350°CellA] 24 psiz #2498 A5}, Isocratic mode® 2]
A o= AEHRO|E0] RIS 91819 gradient modes AMES)
KoM, 7 271 HPLCOF FY3I3it). oy 4ol Star
Workstation™ softwareZ AH&-a}3It}.

Fig. 1 -TLC pattern of 40 steroids (the number is presented in
Table II).
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TLC

40F2) oF= TLC A} s el=2ithFg. 1. o] &
betamethasone-21-phosphate, betamethasone sodium phosphate,
dexamethasone disodium phosphate %! dexamethasone
sodium phosphateZ A 2]3t 367l 2kE-& TLC ZHoA EF
FBaPl RelHo] sielo] shsalglon, Be) et wo] 2
N B IR el Z2e] okEe]l thét Rf A= Table I
YERA I of2lst date & o, mAAR T AHECIE[FE
A dshs WO Z TLC/F A §she, 53] 254 nmel A2

A0 AE| OB

UV ¥ 1zt BTZAIF] ©)gh 74k
3 At

EAATE AL F e &

B o
%0,

HPLC

HPLCol 2J3%t ok&-2] #a]&= Table 13} 7t} =, isocratic
mode®l4]+= budenoside, dexamethasone propionate, fluocinolone
2 methylprednisolone hemisuccinate % 4712] o2 F 7)€]
935 vEiglen, 11 9] 3059 ok FEah weEEH S
25 < & 209l 78U, betamethasone 21-phosphate, beta-
methasone sod. phosphate, dexamethasone disod. phosphate,
phosphate %

dexamethasone sod. methylprednisolone

Table I - Retention time and spectrum of steroids in HPLC/DAD and LC/MS (Italic letters mean retention time at gradient mode. The first
ions in mass spectrum are most abundant ions and underlined ions are [M-H])

TLC HPLC LC/MS
No. Name
R, %) RT (min) RT (min)  Fragmented ion (negative mode)

1  beclomethasone 0.50 6.39 6.65 407, 341,443, 444

2 betamethasone 0.36 5.76 6.23 427, 361, 339

3  betamethasone 21-phosphate 0 1.35 1.90 471, 472, 493

4 betamethasone dipropionate 0.52 18.07 12.83 447, 483, 413, 493

5  betamethasone sod. phosphate 0 1.31 6.77 503, 527, 539, 549

6  budesonide 0.50 15.66, 16.64 15.56 357, 475, 465, 429

7  clobetasol 17-propionate 0.50 21.47 21.40 465, 501, 429

8  clobetasone 17-butyrate 0.89 17.33 18.02 421, 501, 477

9  desoxymethasone 0.46 7.86 8.54 355, 399, 421, 375
10  dexamethasone 0.34 5.68 6.45 361, 415, 393, 339
11  dexamethasone disod. phosphate 0 1.28 2.17 471, 493, 472, 515
12  dexamethasone propionate 0.67 25.64/15.96 14.31/21.04 447, 483/503,539
13 dexamethasone sod. phosphate 0 1.30 2.17 471, 472, 495, 493
14  diflorasone diacetate 0.56/0.77 11.61 8.46/13.43 451, 487/493, 529
15  diflucortolone valerate 0.45 20.45 8.47 373, 429, 439
16  fludrocortisone acetate 0.34 5.87 6.31 421, 457, 445, 513
17  fluocinolone acetonide 0.46 6.11 7.22 393, 431, 497, 451
18  fluocinolone 0.47 6.09/14.58 7.23/14.29 393, 431/355, 493
19  fluticasone propionate 0.83 24.77 24.07 413, 535, 545, 499
20  halcinonide 0.83 22.21 21.17 453, 455, 433, 489
21 hydrocortisone 0.33 413 5.00 329, 385, 363, 361
22 hydrocortisone butyrate propionate 0.62 18.07 878 511, 487, 399
23 hydrocortisone 17-butyrate 0.66/0.74 11.60 12.21 431, 455, 481, 329
24 hydrocortisone valerate 0.60/0.74 22.18 24.86 469, 445, 481, 329
25  methylprednisolone 0.30 6.05 6.71 341, 313, 374, 409
26  methylprednisolone aceponate 0.50 18.60 18.16 471, 397, 507
27  methylprednisolone acetate 0.28 9.18 6.71/10.12 341, 313, 374/415, 451
28  methylprednisolone hemisuccinate 0.21 1.34, 1.57 2.18 341, 375

29  norethisterone acetate 0.97 22.27 21.25 329, 421, 339
30  prednisolone 0.29 421 4.89 326, 361, 395, 405
31 prednisolone acetate 0.30 5.96 4.89/6.98 326, 395/437, 402
32  prednisolone stearoglycorate 0.30 4.03 4.22 326,383,395,361
33  prednisolone valerate 0.56, 0.66, 0.84 16.30, 17.11, 13.08 16.57 443, 467, 489
34  prednisolone valerate acetate 0.56, 0.66, 0.84  7.12, 13.09, 16.28 2.90/16.95 485, 509/443, 467, 489
35  prednisone 0.46 3.28 4.10 327, 324, 381
36  progesterone 0.97 24.24 23.70 337, 413
37  testosterone 0.77 10.23 11.91 311, 287, 413
38  triamcinolone 0.30 241 3.32 345, 325, 417, 393
39 triamcinolone acetonide 0.54 6.03 6.82 375, 413, 469
40  hydrocortisone acetate 0.36 6.00 5.00/7.15 329, 385/403, 427, 439
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hemisuccinate AEAI7r0] 1R, T2 243 23%90A B3l7] Y&to] gradient mode® -5 AlEsion, 1 4
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u grfe] dFFE Te e 2 el
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[e]

o =
HPLCREC Zi= 40 SHAIZ} Q& & &= ASlet. &8 o]y prednisolone valerate 2! prednisolone valerate acetate % 6
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Table II —Identification of steroids in illegally manufactured samples by LC/MS
Sample Result LC/MS
type (steroids) TIC and mass spectrum RT (min) Fagmented ion
U AL 1002 X Tons W63 0 T ered [0
2000:700.0>() - — 14
] PP —————. f
25 E E
| ] 'y e \lv ]
Ointment Halcinonide 150 | | \ ] 21.20 453, 455, 433, 489
o] ‘ LA | ]
|
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R
T T T T
5 10 15 2 e
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2000700.05() 1 ]
! P
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Y | 1
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prednisolone valerate ! prednisolone valerate acetatex= 212}
HPLCoA A= Fe)=X] ka1 UV AHEHE FUsle] HPLC

uog= 7 ﬁ.o ] o%:/qﬁ___ o} 2= 010401:11 ]‘— A= ‘:'Xl/]
T2 fARP) W Ao AR o] B 4059 2E|

o|lERFE AR UV AFEYS 7EX L Qlow, 7 240~
245 nmellA oS3 E el SISl HPLCO 2gt #-4
A3}, TLCAA A3 EelgA] ke 459 o= HPLC &
M HAEAIZIO] oF 1 AEol L, o5 52 FAS
HAEAZ UV AFEHS 7X|aL glormz Falof ofgffo]
AN} wEhA], 545 HEo] ofd AR o E B9, AANE,
SPE, AuA oA AEHZo| 5RO 2] W ER1S $EiA
T OE B4l B 2719 ERlo] 27Es o

LC/MS

2 HEES LOMSE w418 A3h= Table Ioll YFERISITT.
uﬂﬁﬁ_ﬂ,évé ol 71 A LERF o] 252> major abundance
& vEhd o]&Eeln, [M-H] 0] && WER UeR At
Beclomethasone &
oM A==

40°52] °FE-E5°] B negative ion mode
AL, OS] o= [M-H] of2o] HEESle
], o] Z beclomethasone, betamethasone 21-phosphate &
12F8] oF=2 [M-HJo] 74 o] 0% & o] Boli)s vt
Atk 224} betamethasone 5 1152 ¢FE-52 [M-HJ ¢]
A=EA sk, 2 e A ERS YeRi Itk LOMS
oA ARESt Ajle] AT} Zol7F HPLCS) fAlslgle == A
ZAIRto] HPLC A3}l wi- fARRS: & 5= 2Adth LO/MSell
A] isocratic mode=Z -2 ¥ A %= FE-S clobetasone 17-
butyrate 2 hydrocortisone butyrate propionate 5 2%°]%1°H,
o] gradient modeE ARE3lo] S = ST 4052 oF
=0| B 258 Uloll AEEe] Fejxdo] 98 & AN
TLCANA F 7 =5 Al 712 Jhgog ey AEH o
% HPLCHY LOMSOIAE 937} wej=i= e Holo
= fo] &2 oFaolA FElg AeE Blon T olf=

_a

o o
£ o] £ uEel 4_% APEH"*D}
ZEZO SRR thte] A A, S, BEAck 5

o 4o glomg o]e] QC’JE fletol= 92 o® TLCe 9
o] EQsb, 7 Ay IS HER "]E"ﬂ sl

% WdFZEHE 713 HPLC % LOMSeIA 9] gRlo] F a3ttt
AAZ F ATl AFEHYE AR F ATA, EFEACRE
o A, 3P, oreo] 5] AlgelA AEHEo|=S] Rl
MRS AAIERIaL, TLCoA ouAEd Y} ods vEbd Als
o gt LCMS 44 7= Table Tof] YeRAITE =, 9134
oA += halcinonide”} AZEE 1, EFZA T LoM=
prednisolone, A A+= triamcinolone acetonide”} HZEE2)
i, &5k sl 9 A oo A= methylprednisolone
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