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Abstract: A new method for the simultaneous determination of six glucocorticoids (betamethasone, dexamethasone,
prednisone, prednisolone, methylprednisolone, and flumethasone) in meats (bovine muscle, bovine liver) were
established. Samples were effectively extracted using C18 cartridge with ethylacetate. Chromatographic
separation was achieved using C18 column and negative electrospray ionization mass spectrometry was
performed in the Multiple Reaction Monitoring mode for the effective quantitation and qualification of
glucocorticoids. Acetonitrile and water (0.1% formic acid) were used as mobile phase and additive for effective

57

electrospray ionization, and gave good chromatographic separation and mass spectrometric sensitivity. The limit
of detection (LODs) and the limit of quantitation (LOQs) in spiked blank samples depending on types of matrix
and pharmaceuticals were ranged from 0.2 to 1.0 pg/kg and 0.8 to 3.4 ng/keg, respectively. And the recoveries
were between 89.5 to 119.6%. The established method showed good recoveries, accuracies, precisions and fast

sample preparation and it will be applied to assay of glucocorticoids residues in meat.
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A FF I FE] I O] =(synthetic glucocorticoids)=
FAFA FERTo I} AFEIIAZH 715 d
2] AREE AL Stk wEbA, AT EV)S BIET 7
Fo|M e LHIAESY S o] fsiA A
=& Aol FAEHO AAY, HAWTFEEA
(MRLYZ 47g3te] 74152 9eh Eael 34
FE3IFE|F o] =2l dexamethasone, betamethasone,
prednisolones-Z 7} AFSS 9k A SA =R &
wo] Jlow, ZEo] A= HIvh v &Y, Frt
5 Y FEES YR 5 7] w2l 9, 429
7r, 2554 T2l A7 A5 A st

FHIFEV)Y] Al 77 3 (MRLyS HHE
A betemethasone, dexamethasone, prednisolones 4~
oA 2 pgkeg, Z5NA 0.5 pgke, $FolA 03
keZ 7= o] 3T} Methylprednisolones 53}
oM 10 pgkgl 2 AR o] g}
webd, F2E 583 29 7, 2% ol vt
g, AW SO mEE ngkelE AFsE FFEIA
El3o|== 724 S471(-0H, C=0 %)7} EAI3}7]
ol 7l fFEAS S AAA F87E
HF3712 w5o] 3P e SFE2 THEojA
GCMSE A AR, FEA S} wh-go] F 834
B HEYE el HAslE o
Eady FF EAHLC-MSMS)S AHE-5he] 14
She WSl AukAel Fajelth el

B, BAgo] ol AFAAEG Gl T
o] ¢ty =114 Az o] A A A 21 dexametasone} betame-
thasoneS £2|317] flalM= WIS ZdPoly
HPLC-UVOllA AA| Fo #2415 T F GC-MS

A e W e ARSsaL Sl

B AFoME 652 FFIFE| IO E(betame-
thasone, dexamethasone, prednisone, prednisolone, methyl-
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Dexamethasone
CpHnFOs (MW 392.4)

Betamethasone
CpHoFOs (MW 392.5)

Prednisolone
CxnHs0s (MW 360.4)

Prednisone
C2H260s (MW 358.4)

H

Flumethasone
CooHosF20s (MW 410.4)

Methylprednisolone
CH30s (MW 374.4)

Fig. 1. Chemical structures of glucocorticoids.
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Ao A8 F=EZ 2 betamethasone, dexame-
thsone, prednisone, prednisolone, methylprednisolone,
flumethasone®} W ¥ 5522 fluorometholone
Sigma-AldrichA} (St Louis, MO, USA)] &%= A]<F
< g &3A1A ARSIt tho| 222 HEIQl,
Aol EI o] E, AQI, WEHE ofehE o} EL}o]
Ed 59 &= Burdick & JacksonA} (Muskegon, MI,
USA)®] HPLC 5+ AloFS AHE-331 3L, formic acid
+ Fluka”KSt Louis, MO, USA)2] I&% A]FS A}
43tk B-Glucuronidase/Arylsulfatase (Helix pomatia)
£ RocheAl (Mannheim, Germany)ollA] 913320,
ZHFE Milli-Q system F33t 33} S/F5E A
stk Ao ARSE BN EEI YF
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LC-MS/MS&
oM=L 32t FHTFE MF F fdxste] ARSI
polypropylene conical FX. FalconAk(Texas, USA)2]
AES AHEsHATh A Fe Al AR-E 717]=
3+ 3} 8FAK(Seoul, Korea)2] Supra 22KE A3} 3L
LA E2 FE(50 mL)= NalgeneAHNewYork, USA)2]
AES AHESIATE A1EE o33317] 93] Whatman
A} (Maidstone, UK)2] GF/B glass o #X] & A}-8-31%
37, reconstitutiondt A 59 AFE 9§ 045 ume]
13 mm 2 #AX] t]2=23 FEE Life SciencesAt (UK)2]
AFE AHEFAT

BEXEA F20) A3 144 FFEZ A= WaterAb
(Milford, Massachusetts, USA)2] Oasis HLB (Hydro-
philic-Lipophilic Balance) (500 mg, 6 cc), VarianA}2]
Bond elut plexa (500 mg, 6 cc)2} WatersAF2] Sep-Pak
Cl8(lg, 6co)S AHE3F L vacuum manifoldi=
SupelcoA} (Bellefonte, PA, USA)2| #|&S AFE-3}SI T
AR FFL 93 FAFZ7]E Caliper Lifescience
AH(Seattle, WA, USA)2| TurboVap LV FZ7]5 A&
319121, vortex mixer= Vision ScientificAH(Bucheon,
Korea)®] A|#-& AHE-313ATE.

23. BM7|7|

ARG S QA AR E T AT E 5] 25w Y
AR 7] (LC-ESIMSMS)= A& AH5F 7] (Agilent
1200 series Autosampler)”} 2% Agilent AK(Palo
Alto, CA, USA)9] Agilent 1200 series HPLCE A&
stk wElE 7 Ed o BAE 1S #l8) Triple
Quadrupole Tandem Mass spectrometer (Agilent 6410
Triple Quad., Palo Alto, CA, USA)Z A}-&39oH,
o] 23}H2]-2 ESI (electrospray ionization)Z4 ]2
HeoflA A48kt

2RI R 622 A0 Beld) sla) o
A AZvlE2H ) AME-E ZAFH-S AgilentAl (Palo
Alto, CA, USA)Q] Eclipse plus C;3 & & Zo]= 100
mm, WAL 2.1 mme|Z YA Z7]E 3.5 pm] AT}
o] FOEE 0.1% formic acid’} E3E F=&A (A
ol Erte] EL 0.1% formic acid 7F -8 718
W(B)7F AHEEIR e, 71&7] &l WS ARt
EAEAS B8tk 71E7] &l 212 #7118
uj(B) 25%, 10% &<t 30%, 8% B9 60%=S FX 3}
3 A4 M E sidle, o]l F52 03 mL/
min, A& FYF 5 uLol ATk

A 718 2218 F9ar] QlsiA 22k 14

%

Ao BFEAL Adtel ZUL BHaA
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Table 1. The operation parameters of the HPLC-ESI-MS/MS
for analysis of six glucocorticoids

Parameters Conditions

Column Eclipse plus Cyg, 2.1 x 100 mm, 3.5 um

A : water (0.1% Formic acid)

Mobile phase B : acetonitrile (0.1% Formic acid)

Gradient Time (min) 0 10 18
Solvent B (%) 25 30 60

Column flow rate 0.3 mL/min

Injection volume 5 pL

Column temperature 25 °C

Ionization mode Negative ion electrospray

Capillary voltage  3.50 kV

Gas temperature 350 °C

Gas flow 10 L/min (Np)
Nebulizer 35 psi (N,)

A4 Wyl A= 4712 EA43 'y AR &

i scan mode)oll A Z+ &3 9]
HEH S I3 &, 2) 72} 228 AT o] =
7H (precursor ion scan)S A3 HZH Q] FE oy
A (collision energy)E 419 3ale] A/ ©]-2(product ion)
< AT F, 3) 54 o2& A¥sed MRM
(multiple reaction monitoring) HH o =2 FEA 3% T}
A7) 7EFol23)e] ol R FFIAFE|Fo|=
£ BAs7] 913 HA e o235 dEtvEE v
# 2ok A& A9 5= 35000 3 10 L/
min®] 23 nebulizer pressure= 35 psi®] 3L capillary
voltage 3.5 kVoltl. FFIITE|Fo|E A5 ¢J3t

LC-ESI-MS/MS Z71-& Table 19 VERA AT}
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24. A2

A5 (20 253 1) Tl AFdhs vFe] FF
SE|FC| =S FE37] el AA-HA FEH
AV FERE o83t Wl M EYAE A7
2 st dAje] L ga A

A& 5 g2 Fstd 2A AE F UEREEEZ
ﬂuorometholonea} 3 M ofAHI | E 24589 (pH 4.6)
10 mLE H718ict, gdstA 3tk 84 7HEs
£ %1% Helix pomatia 2] B-Glucuronidase/Arylsul-
fatase 50 uLE H7Fsto] 1A17F &< 60 °Co] L2
A ZyEREAI T AP § 2ol §zbe A
B oA EYo|EY 15 mLE 2 F718le] 0 °Col
A1 3600 rppm $EE 1087 94 2 ETh A
Az AGe AL 8 mL DA 2 mL tho]

Fx{2| w

IR
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Meat 5 ¢

- 20 uL of ISTD (10 pg/mL)
- 10 mL of 3 M Acetate buffer (pH 4.6)
- 50 uL of B-Glucuronidase/Arylsulfatase (at 60°C for 1 hr)

A

Enzymatic hydrolysis

- 30 mL of Acetonitrile
- Centrifugation (3600 rpm, 0°C, 10 min)

v

Remove interferences

- 8 mL of hexane and 2 mL of dichloromethane to upper layer
- Centrifugation (3600 rpm, 10 min)
- Concentration of middle layer with nitrogen

-1 mL of ethanol, 10 mL of water

v
SPE Extration

- Loading sample (wash 5 mL of water and additional loading)
- Washing: 5 mL of acetone/water (2/8, v/v) — 5 mL of hexane
- Dryness: vacuum dry for 10 min

- Elution: 6 mL of ethylacetate

v
Concentration

- 200 uL of methanol after concentration with N,
- Filtering with 0.45 pym filter

A 4
v

LC/ESI-MS/MS (5 pL injection)

Fig. 2. Schematic diagram of sample preparation for the bovine muscle and liver.

ZERWEAS F7lsto] AR Wl 2dS AT mL 24 Hie|ddl] &4 LC-ESI-MSMS 2 4 3t
o 3UIE ARE NP $UF AL IW] (g D,

A T3l A ARE ZAE oekS 1 mLe}
79 10 mLE 35T} Sep-Pak Cis }EI’JX](I 25. FIEE|X] BF A S MY
g, 6 cc)E vacuum manifoldol 23k 3 H B 10 BAEZo] Za/ggEE JtEYA Y 279 &%
mLe} 7 10 mLE S Adske 22 Al o wE A 3ES vlaste] A9 JtEAE
HE CI8 SPE 7hEZA AAF & A1d FEHE T Adairy b 249 4 8ol AHHI e
7 5 mLE 3 W O Mol ¥ FrF AAdY. 7 B FRIAIE I E B4 A9 2 839 Tt

EAE oMHESFT(2/8, viv) 5 mLé n-FAIR] 5 EZA] 355 Adgste] 43S AAIsAT ol 7tE
mLE AHg & 213& o]&3te] 1087 7E-AE 2] A= WaterAF2] Oasis HLB (500 mg, 6 cc), VarianA}
Azxst) HE &5 Sl Ao o]E 6 mLE 9] Bond elut plexa (500 mg, 6 cc)9} WatersAHS] Sep-

rﬁ

23] FLARIT uﬂE}S’— Pak CI8(1 g, 6 co)& AHS-SHATE B3 5UT F5

=
200 pLE IAME Fo] 045 AAA 2 o FHF & of g 7kEA] &%) A Bgee Blaste] F
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LC-MS/MSE o] &3t 49 253 7+ 5

CERAEEERELT S

26. == 20 ME4

DA 22 A F2g0) B AY) HELS v
w3F7] A w3} ol Evto| EE S M| w3}
249 gu1% A,

27. 2 0 Yo ME

A FEA AL SYAS HATWIR F
I LS ol gufe] gl wE HdY e
Ao 24 HA o HE &uje] F& A9 3
ok wEA HE gl WE-Ee] &S 100 pLt 200
pLE 2dste] A o] gnf &S HdEsisirt

28. HEEH, dEsHet A™ Mo &F
2 AFeA AHEs AESAIlimit of detection,
LOD)$} 4 #F$HAl(limit of quantitation, LOQ)E &7

she WS o3 2o A& A w5
5 % &, A3 AESHA9] 1904 58] Aol
FTEE 7H A E0=7)E VYT v S E
EAELC] AEHA &2 &9 H 288 AFEs)
Atk S g ZEAK)E Atetr AFAA
348 2dste] 71€7(m) g S8 A&
A 3 s/m, AFIAE 10 s/me 2 A3t A&

] .
glucocorticoids 652 EFEE & &9& H7lsto
2 7+ A8 F9 B2 3, 45, 6, 10, 15 ugkegel =
T2 313, & 2% 59 %71 15,3, 45, 6, 10 pg/
kg7t H =5 &om WF-EFE 4 (fluorometholone)
< 10 pg/mL &< 20 uLE H7ist] YR EFEHS
2 ARFAE A
=}

3. &n & n#

p )

3.1. AZROIEOM A AHEH

Glucocorticoids 6% <] #2] & <93l LC-ESI-MS/MS
£ AHgete] EFEdY ARnEOfY A AHE
HE Rl 71€7] &8 2hd0A EAEZ
HE-E Al 7FE prednisolone 4.4%, prednisone 4.73%
82%, betamethasone 8.8,
dexamethasone 9.2, flumethasone-2 9.8%-o] 3 W&
#2722 fluorometholone> 143304 &&=t}
o] prednisolone} prednisone®] 73-¢- ¢Hd3] H-2|7}
O] F XA AUAITE A AHEF ] Hol3 A
ool t2m, AdA e HFEE A YER

methylprednisolone
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Prednisone (m/z403 — 327)

Methylprednisolone (m/z 419 —343)

J't Beta&Dexamethasone (m/z 437 — 361)

Flumethasone (m/z 455 —379)

ISTD (m/z 421 — 355)

@
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Fig. 3. Total ion chromatogram and Extracted ion chroma-
tograms of glucocorticoids.
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o] AR WFE A7E Elske v & ol
0] 1Ak YA o] AAQ] betamethasone¥} dexame-
thasone> &4} A2 vlE 28] 3 (RPLC) Al 2ol A =
zH B = Ah(Fig. 3).

Full scan modedl| 4] 92 HAFAHEHO ZRE F
A} 2} 0] 2 (pseudo-molecular ion)?! [M+CHCOO] <
Sl = ol= ©l%57d°] 0.1% formic acidE * %
Shal A7) wEolw, Fol(+) BE=d Hl&) =7t
F& Fol2(-) A7)RFol 3t REA EA 33T
FAFHE AL o] &(pseudo-molecular  ion)S Aol
(precursor ion)& 2 A3 & HH ] FF oA
(collision energy)E 1€} 3le] A4 ©]2(product ion)<
et Frlge] EHELS EHH R A&
I wjEE 2] whe] g5 FHAslEe 2 A3 o
&1 (signal to noise, SN)E 47] 93t 72+ &2
g o) FollA EAd o] (characteristic ion)S A& 3}
o] MRM(multiple reaction monitoring) W 02 4
stem, 7+ - & HFE A7 ATl
5401255 Table 201 YFERAATE.
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o aify

32 FIEE|X] Bf ¥ S MY

EAEZ] FHEHE FtEA Y TR/ &7l o
2 Al IFES glstr] A8 WaterAh] Oasis
HLB, VarianA}2] Bond elut plexa®} WatersAF2] Sep-
Pak C18& AHE-8te] A 34&-3 s HEok=d)
o] uf ARE-g FE8u= WEHEo| Tt

359 FIERAE vl AFs AHE Fig 490
BRI AT} WatersAFe] HLB 7FEZ| A& A& A A 2}
AelA EA=Ho] FIER A FHEHA] FiL £AH
o] 7P wr& A 3485 3=, flumethasone ©]
92%9] At 3F&= 7PF ko™ prednisolone
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Table 2. Retention time, precursor ion, and product ion of glucocorticoids

Pharmaceuticals R.T. Precursor ion Criteria ion Quantitiation ion  Collision Energy
(min) (m/z) (m/z) (m/z) (eV)
Prednisolone 44 405 405 329 5
Prednisone 4.7 403 357, 403 327 5
Methylprednisolone 8.2 419 373, 419 343 5
Betamethasone 8.8 437 437 361 10
Dexamethsone 9.2 437 307, 437 361 10
Flumethasone 9.8 455 307, 455 379 10
Fluorometholone (ISTD) 143 421 421 355 9
70 4 66

64 | W Sep-Pak C18 W Bond Elut Plexa WHLB |

60

50 o

40

30 4

recovery (%)

20 4

10 4

PREL PRED MPRE BETA DEXA FLUM

Glucocorticoids

Fig. 4. Comparison of the absolute recovery according to
cartridge type.

43.8%, prednisone 43.9%, methylprednisone 14.1%,
betamethasone 53.0%, dexamethasone 21.4%% o) | &
o7 ¥ve 3485 EAY. VarianAle] Bond elut
plexa 7FEE|X|= Water A2 HLB 7}EZ A HT}
dexamethasone} flumethasoneol| A= T4 =& 3|4
& BYo, Aol ZA ol F Tt WatersAHe]
Cis 7FE 2] A] = prednisolone 63.6%, prednisone 65.7%,
methylprednisolone  21.5%, betamethasone 49.4%,
dexamethasone 9.7%, flumethasone 16.5% = U&
ZFol vEl BEHoE ik B 3FES e
ong olg FRITE|TO| ] RAo AR
st A% BE sketelelel de 2@ 4 s
k.

33. F& 30 MH

/el € WatersAke] C18 7HER]A] ) tafA], LA
F= A 7P dubH o2 AR EM Hw A vSA &
ufQl meE 3} odoAH o] o] gt FEE&5 Bl
StAtHFig 5). WEEZ 823 A prednisolone
63.6%, prednisone 65.7%, methylprednisolone 21.5%=
deolM o] ERZ 883 75 prednisolone 74.6%,
prednisone 74.4%, methylprednisolone 23.5%%= |43

120 1 mEA W MeOH

100
80 -

60 -

recovery (%)

40 1

20 -

PREL PRED MPRE BETA DEXA FLUM
Glucocorticoids

Fig. 5. Comparison of the recovery according to the
extraction solvent.

Z}o] & Heolt}, 12U betamethasone, dexamethasone,
flumethasone®| 7-¢- Wlgh-2-2 &2 A] betamethasone
49.4%, dexamethasone 9.7%, flumethasone 16.5%°] %}
3, olgolAHIo]ER &2] A] betamethasone 97.4%,
dexamethasone 82.5%, flumethasone 75.6%% ZHAl+
2u o A gul7kA] Al 3] & 9] ZolE YER AT
w2, STt 7 F o|HolAE|o]EE o] &3
Zo] @&Fo|gal WdE o] FE8u|Z AT

BAEA FHadE 2] 5t gElde
Ah SR FFHIL TS Fole & ol

£ A 35eS AR 5 8uidl we-Ee]
&S 100 uLZE 3 739, prednisolone 48.5%, prednisone
43.6%, methylprednisolone 34.9%, betamethasone 63.9%,
dexamethasone 64.6%, flumethasone 55.1%2] At] 3]
F&S B2l ¥WhH, 200 uLe] 7§ prednisolone 91.0%,
prednisone 85.0%, methylprednisolone 40.3%, beta-
methasone 108.6%, dexamethasone 108.3%, flumethasone
101.4%% A2] 20 o] F A 3|5& Aol BT
5 AL o] B, AAFHTR 5 A AL
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W 100uL 200uL

100 - a1

120 4

109 108

101
85
80 A

60 A 55

40
o A

MPRE BETA DEXA
Glucocorticoids

recovery (%)

PREL PRED FLUM

Fig. 6. Comparison of the recovery according to the volume
of the reconstitution solvent.

chdbE o 7 B3}
od £3) Al7]A] E3te] @& Hy) 3|
FE&E BA gk HF S 2 200 L=
st th(Fig. 6).

il o] A

35, AXAN MAAF
AR 2N L

= =
7174%“’ FAEZ i 285 W7 o
_‘

7] S8l EEEAS BAEAC] AEHA ¥ A%
o & 2% 15,3, 45, 6, 10 ugkg’t H == spike
ANANIL, & e 3,45, 6, 10, 15 pgke’t H==
spike A|AA SHE EH20R EHEDS &3
o] LC-ESI-MS/MSZ 6359 A Ed Uit A4

o

o
e AsaTh AR A WrEFEY
Abgate] A st AR A A9

o
e
B
to
yY
Ho
:-L
o
ol

o] Z+573}1= glucocorticoids FA] &4 411

(Table 3). 2477+ oA A7 0.990]°3]
&AM YERITH

36. 3|8, A&, MEsH ¥ ML

gEE B faA AFE s A oF
o] AEHEA &e 29 287 b EFEES &
23 7H(spike) O EN FFEIFE| )T 6 £ vjst
HESHA, 7‘3 ‘%h?}ﬁl oL *o”ﬂ &S Atk

= = 0.2~0.5 pg/ke,
! h?}ﬁ](LOQ)% 0.8~1.8 p.g/kgoloi o AR E
(1.5, 3, 6 ugkg)olA el 342 924%9l A 119.6%

= FEH NS

tH(Tuble 4).

X2 7o Aee 2
o AFRAE
2.2~34 pgkegol A
AUEE 1.5-17.6%(RSD)E

2

4. &

A5 (4] 257 1hFl 2t
= LC-MS/MSE A& 0}04
Alfn Ay =t 7171
FoM = %

SHERlS|(RP) 20 il

t:t:\jx]

s = 33 A F

vepi on, 7}
Em=4)% 1.0~11.7% FHEZ

ol HlaiA th w2
vehl =, 242 0.6~1.0 pe/kgst
o} 3]5e2 89.5-116.8%°] 0™,

sl A
AAHRSD)E HERR

HEA

o5l Ble) i E

A LS YEPN ATH(Table 5).

O
21& Fsiild £ =
R
z,gi HPLCeJA] ©]

Table 3. Calibration curves and coeficient of correlation for the assay of glucocorticoids from bovine muscle and liver

Coefficient of correlation

Pharmaceuticals Bovine Linear equation (+2)
predrisol muscle y = 1.2271x — 0.0807 0.9958
rednisolone liver y = 1.9835x + 0.0853 0.9951
pred muscle y = 1.5195x — 0.2659 0.9969
rednisone liver y = 2.3622x + 0.9058 0.9958
Methviprednisol muscle y = 1.0139x + 0.0920 0.9922
cthylprednisolone liver y = 1.3640x + 0.8040 0.9907
Betameth muscle y = 1.9967x — 0.3281 0.9967
ctamethiasone liver y = 3.9964x + 2.3561 0.9922
Dexameth muscle y = 2.4807x — 0.7642 0.9984
examethsone liver y = 4.9433x + 2.4096 0.9921
Flumeth muscle y = 2.0054x — 0.0927 0.9910
umethasone liver y = 43134x + 3.1629 0.9912
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Table 4. Recovery, LOD, LOQ and precision for the assay of glucocorticoids from bovine muscle

Pharmaceuticals Concentration ~ Recovery (%) LOD LOQ RSD (%)

(ng/ke) (n=4) (ng/kg) (ng/ke) (n=4)

1.5 110.2 6.5

Prednisolone 3 105.2 0.5 1.8 42
6 95.7 7.6

1.5 103.4 35

Prednisone 3 107.4 0.5 1.6 6.9
6 96.4 11.7

1.5 119.6 3.6

Methylprednisolone 3 103.1 0.5 1.8 8.3
6 94.7 79

1.5 103.7 6.7

Betamethasone 3 102.2 0.5 1.6 6.4
6 94.7 6.1

1.5 99.4 8.4

Dexamethasone 3 101.6 0.2 0.8 4.3
6 96.3 3.8

1.5 113.8 3.0

Flumethasone 3 105.6 0.5 1.6 2.2
6 92.4 1.0

Table 5. Recovery, LOD, LOQ and precision for the assay of glucocorticoids from bovine liver

. Concentration Recovery (%) LOD LOQ RSD (%)
Pharmaceuticals
(ng/ke) (n=4) (ng/ke) (ng/kg) (n=4)

3 112.9 32

Prednisolone 6 91.7 0.8 2.5 14.6
15 100.1 4.1

3 110.8 3.1

Prednisone 6 93.3 0.6 2.2 17.6
15 101.3 18.1

3 116.8 85

Methylprednisolone 6 89.7 0.8 2.6 14.1
15 100.6 1.5

3 103.8 6.3

Betamethasone 6 90.0 0.8 2.5 8.4
15 100.3 11.6

3 108.1 5.1

Dexamethasone 6 89.5 0.6 2.2 16.8
15 100.6 9.3

3 111.6 4.8

Flumethasone 6 89.8 1.0 34 16.1
15 101.2 8.6

FAOl 228 F AT 5 Aok FHE B 74%% A(LOD)E 02~1.0 pgkg, B #F3A(LOQ)E
g RIS 98l 3, LOD, LOQ, A2 % 0.8 ug/kg oo 3|4E2 89.5~119.6%°] A TH.
55 SHse, HER X9} oFEe] TRl wEhA Xé%_‘ TE 1.0~17.6%CIHEA vl - wh5e 435 4
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