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2 o FER 25 ¥ 1hEdl Fsle 4 FFIIE|FO)|= 65 (betamethasone, dexamethasone,
prednisone, prednisolone, methylprednisolone, flumethasone)ol] t$t &A1 W& S8t 2441 7]
NEHE Sa ARE CI8 TAY THERNE AFgsle] ddelAElolE Sl AMgslel AR5}
Aok C18 A& AREat] ek & Sol& A7F A7 ] multiple reaction monitoring WH-&
Abgate] B 0 BA BAS Fasiith £33 2l HPLCMSMS $412 91514 0.1% 8
Ato] TEHE B3} olH B EL0] 054 Sl AL HT) HlEs) okl FRol welq AEH
A(LODYE 02-0.1 pgke, BIALOQ)E 0.8-34 pgkg ©1NLH, 3482 89.5-119.6%C19th. =
7S] S Ve 6Fe| FRATE|To|= ] FARY Wl 1ABH, FL JHE, JUE %
882 UEglon, 24 85 o) ARele FRamE T =5 BAGt AE & 98 Zolt,
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
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 pg/kg, 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 o] =(synthetic glucocorticoids)=
FAFA FEEutolgt JAEZARA TSl E
3L Qv wEb, FEHAHEUYS WIS 7

TN = 2HRES] AdE BEs] S g5
FEE Aol FAHol AAY, HWZFHEA
(MRL)S AAste] wFAetal k> tl 2l 34
FFIFE|F 0| =2l dexamethasone, betamethasone,
prednisolones& 715 AES 9%k X EA|ZRE &
o] glow, ZHFE o] QA A= vIRh, a8t =
%L% :o] HZLQ_O 1,}5}\5___,4 17] ;q]_,_.oﬂ _,_"C_IL, S0
7k 2552 F9lol ARS8 243t

FHAHEL)Y] A 77 38X (MRL)S AT E
W betemethasone, dexamethasone, prednisolone= 2=
Yol A 2 uglkg, 2ol 0.5 pgkg, $FelA 03
pg/kg= A = o] At} Methylprednisolones =<3}
Zroll A 10 pgkgl 2 AR = o] At

wEbA, FAHE 5] 49 7F 25 oy #elt
g, &AW Tl vFHE gkl AFdle FFIEA
E3ol== %Z*P FA471(-0H, C=0 )7} EA57]
it 71Ed = FEASE S AAN FAVE
HF37 = ”}‘:01 AP e SFERE THEOA
GCMSE EA AR, FEA 3} vh-go] H Q34
¥aL M E A HEx 51 2318 # e HA A=v)
Eady 2% —Ev‘ﬁ‘?i(LC-MS/MS)% ALg-ahe] 24
Shs W Eo] AWbAl FA o]t} s

SHA, fxjEro] ot AR ER oAM= i
o] ¢tE] =131 QIAlo] A A ¢l dexametasone} betame-
thasone s & 2|38t7] faM = ®zls) %}E* ojuh
HPLC-UVOA A 3o F=AZE WHE & GC-MS
2 B3 W e AR sk T

B AFoM e 659 FFIIE| o] =(betame-
thasone, dexamethasone, prednisone, prednisolone, methyl-
prednisolone, flumethasone)(Fig. 1)°l thalA 49 =
S 7l e AR AAE HH E 7] 718
S g A9 o) g f348 AEE A4

FesA 7] skl B4 EAMNS B3

st

Dexamethasone
CpHnFOs (MW 392.4)

Betamethasone
CpHoFOs (MW 392.5)

Prednisolone
CxnHs0s (MW 360.4)

Prednisone
C2H260s (MW 358.4)

H

Flumethasone
CnHxsF05s (MW 410.4)

Methylprednisolone
CoHxOs (MW 374.4)

Fig. 1. Chemical structures of glucocorticoids.

2. M= 3 gy

21. ZFE3 %

Aol A3 EFEZ Q! betamethasone, dexame-
thsone, prednisone, prednisolone, methylprednisolone,
flumethasone®} W EFEZ< fluorometholoneS
Sigma-AldrichA} (St Louis, MO, USA)2] == AleF
< el §siAlA ’\}*9“3}0313} E}O]aii‘ﬂ]‘;ﬂ A,

o eolAH ol E, A, WEHE, o EhE, ol ELte]
Ed 59| g+ Burdick & JacksonA} (Muskegon, MI,
USA)®] HPLC 57 Al%& AM8-3F% 3L, formic acid
+ Fluka’K(St Louis, MO, USA)2] A= A]FS A}
-3t} B-Glucuronidase/Arylsulfatase (Helix pomatia)
RocheAl (Mannheim, Germany)ol|l Al -9 3}12.H,
ZJFE Milli-Q systemS £33 33} 2HFE2 AR
sttt £ ARl AMEE BRI W ZFEE
HE&S o] 435+4 1000 pgmLe] EFEHo=
WHE & 20 °C WEs o BAEA L, S50 2
WEhE 2 F3IA AR

N rlr

i

rlo
o 1

&

22. 7|+

Aol AHE BE F 7lTE AHd, vEge,
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LC-MS/MSE ©]-&-8F 49| 283} 7} Fof

oM ER 32} FHTE M & Axste] ARSI
polypropylene conical X2.+= Falcon*}(Texas, USA)2]
AFS AHETh Al 5o Yalize]dl AREE 717]1=
3+ 3182k (Seoul, Korea)9] Supra 22KE AR8-3}51 3L
QAR FE(50 mL)E= NalgeneAH(NewYork, USA)<]
AEFS AHEEATH A EE AF3H7] 918 Whatman
A} (Maidstone, UK)2] GF/B glass ®1 A& A}-8-31%)
37, reconstitutiondt A F 9] AF}E 93t 045 pme
13 mm AAA] t]2== JE+= Life SciencesAt (UK)S]
AFE A3t

HAEA FE0 AR IAY FER A= WaterA}
(Milford, Massachusetts, USA)2] Oasis HLB (Hydro-
philic-Lipophilic Balance) (500 mg, 6 cc), VarianA}2]
Bond elut plexa (500 mg, 6cc)9} WatersAHe] Sep-Pak
Ci18(lg, 6¢cc)=> A3 vacuum manifold=
Supelcor}l (Bellefonte, PA, USA)2] | &2 AFE-3F31 T}
A 7o FFS fe AFE7]= Caliper Lifescience
AH(Seattle, WA, USA)2] TurboVap LV 53715 AH&-
312, vortex mixer= Vision ScientificAH(Bucheon,
Korea)®] A& AHE-311T).

23. BM7171

ARG E QA A Bt E T - 7] E o] 23R d
AR 7| (LC-ESI-MS/MS)Y= A& AR5+ 7] (Agilent
1200 series Autosampler)”} 732l Agilent Ak(Palo
Alto, CA, USA)2] Agilent 1200 series HPLCS A}
sttt ®ElE ZF £ B 1S 9130 Triple
Quadrupole Tandem Mass spectrometer (Agilent 6410
Triple Quad., Palo Alto, CA, USA)E Al&3l3oH,
o] £3}uk2] -2 ESI (electrospray ionization) 24 2-0]-&
wEo B4 s,

SFIAIAEINE 655 A EElstr] flaf o
A AZnpET Z AFEE AY -2 AgilentA} (Palo
Alto, CA, USA)9] Eclipse plus Cj3 &2 Zo]+= 100
mm, W72-E 2.1 mmo]Z YA Z7]E 3.5 umo] ATh.
ol 5o 2E 0.1% formic acid’} XgHE =8 (A)7}
oAl Evro] Eo) 0.1% formic acid 7} 8 718
i (B)7F AHEEIR e H, 71&7] &l BE S ARE-Eke
FAEAS Bt 71€7] & 212 f718
uj(B) 25%, 10 59t 30%, 8% 59 60%= 45}
3 A9 MSHE sklen, o5 45> 03 mL/

min, A& FYFS 5 uLol ATk

Ao 242 S-S AN A7) B4
B4 RFEAL Astel BUS SAaA G
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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 pm

. A : water (0.1% Formic acid)

Mobile phase B : acetonitrile (0.1% Formic acid)

. Time (min) 0 10 18
Gradient Solvent B (%) 25 30 60
Column flow rate 0.3 mL/min
Injection volume 5 pL

Column temperature 25 °C

Negative ion electrospray
3.50 kV

350 °C

10 L/min (N,)

35 psi (N,)

Tonization mode
Capillary voltage
Gas temperature
Gas flow
Nebulizer

r
p
B

o O
d

70 (precursor ion scan)S A1 & 3}
A (collision energy)E A& ake] AJA ©]-2(product ion)
S AT F, 3 54 oes

=
(multiple reaction monitoring) WH O Z2 EA LS T}
—L

£ A3 98 A9 o235k gEtvEE te
o 2t A2 1A 9] = 350019 S 10 L/
min®] 13 nebulizer pressurei= 35 psi®] 3l capillary
voltages= 3.5 kVolt}. EFIAFAE|Fo|= 45 $Jgh
LC-ESI-MS/MS %712 Table 19 “FERA ATt

24. N2 T2 WY

A& (%0 253 1) Foll AFchs viFe FF2
Z3t7] QA QA A FE2

FEHo|=E F
JIAG FEUS ol st Wel WERAE AA, F
g F5e dAe] gL vt 2k

A& 5 g5 Fdt] 2A A8 F WFREFEZ
fluorometholone} 3 M O}lAH|o]E 3-89 (pH 4.6)
10 mLE H7Hit). st E3tela aa 7hEe]
& %1 Helix pomatia 241 B-Glucuronidase/Arylsul-
fatase 50 pLE F7Fsted 1A1ZF &< 60 °C] 2.2l
A ZrEREA T A F g2l e A
24 o EYC|EY 15 mLE 2% 718k 0 °Cll
A 3600 rpm £ 1037 A4 Eelsith dEdS
MZE Al Fe #H3 8§ mL A3} 2 mL tho]

e
)
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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)
v

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.

FZ2dHQl

Hrkstel ARe) WeEES
03 AZe NFROE $7 F 4

A A 5 mL ZA wlo]do] &7 LC-ESI-MS/MS & #2413k
Z
o

o} ul7) (Fig. 2).

AA Tt s8] AxE ANE oehe 1 mLe}

5T 10 mLE 3ol Sep-Pak Ciy 7FEFA(1 25 JIEEX] 7 ¥ SE MY

g 6 cc)v‘if vacuum manifold®l] g2tk & Wl EE 10 TAEH] SR/ HE JIEYA Y TR &%

mL$]

1 T
4 10 mLE E2A EA43k8th 22 a A o) W A 348 uaetd] HHo] HELAS
g_‘é‘ C18 SPE 7]‘_‘;:—_1341]0]] Z:}ZH?:SJ— ;_)‘_ )\]7;54 %E% _%L_ ﬁ@ﬂ%’i‘:} q_% %ZE].Q]
5 mLe @9 8 AolE F 271 A4 7

ol wo] AH8H T

M

e

o ZRaEels A A3 DE $39 7

EE]X]E 0]—*4]£/§%—’F(2/8 v/v) 5 mL9} n-g A<l 5 EPXA 32L& AT 28T} oln JHE
mLE AlHs & AFS o]&3teo] 1087 FIEZAE 2] A= WaterA}2] Oasis HLB (500 mg, 6 cc), VarianA}
Az, 3 8F &l oA H0E 6 mLi 2] Bond elut plexa (500 mg, 6 cc)2} WatersAF2| Sep-
|83t daFH7) %‘r{ 8] FHbA| i) Wg Pak CI18 (1 g, 6 cc)S AH&-3FQATH L3 T3 =

200 pLZ FHALE =49 0 AR g & of i3t 7lERIA] &3] Ay 35E&S vlwsle] F
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LC-MS/MSE ©]-§3 48] &5 71
o] FtERAE ATt

26 x5 20f M

TA 32 A F2Ele] Be dr) 558 v
w3l7] flaiA Mkt opH Evto] EY S u]w st
H79] gohg MU,

=

27. 2E S0 Lo MY

3 %
[e]
=

F24 Qe gel9S A2FW)

2%
ol fujo] Fo wE A 35
ZAO BN HH o] HE &l g A9 5 3
o} kA HE Sl WEREe] 42 100 pLt 200
pL2 2dste] HH o] guj &S At

o o ok

28. A&, st A JMe| =X
2 AFA AR AESA(limit of detection,
LOD)2} 7 &34 (limit of quantitation, LOQ)S =74
W o 2k AESA0 AR F
8

T, T HAETA ] 10014 suf Abelo]

N
—
T

jud
_
oft

i AB@DE FoHT A BE
o] AHHA B 29 1% 283 A5
al

LS80 dE FFAA)E ALst AFAA

2l 30 e ool f1ook
oroex O 2 (oo e

< 23t 71€71(m) e S HES
3 s/m, AL 10 ymO 2 A3 A&

glucocorticoids 652 TFEE & £qL 7l
2 7P NFE 59 FE7)3, 45 6, 10, 15 pgkege] =
EE 3la, & 25 F9 % 15, 3, 45, 6, 10 pg/
kg7t HI =5 3o WH x5 (fluorometholone)
< 10 pg/mL &9 20 pLE FH71sle] YREFERS
2 ARFAE Al

3. &dx 3 o

3.1. ZZ0EJMn MY AHEH

Glucocorticoids 6%-2] 2] & 913 LC-ESI-MS/MS
£ AMEste] EFEde] AEnEafy) A7 A9E
AL IAEIAT. 7187 &8 204 B EAS
HEE A7+ prednisolone 4.4%-, prednisone 4.7%
8.2, 8.8%,
dexamethasone 9.2%, flumethasone2 9.8%-0] 3 W&
¥ #5291 fluorometholoneS 143304 &&= T}
o] prednisolone3} prednisone®] 74-$- 3] £ 7t
O] FAX|A] AUA T A AHERG ] Mol 4
golo] 2w, AEA U= MFE A7 YER

methylprednisolone betamethasone
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Prednisolone (m/z 405 329)

Prednisone (m/z403 — 327)

Methylprednisolone (m/z 419 —343)

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

j 7m0

1 4
|

|

Flumethasone (m/z 455 —379)

@
) ’
'
ol
[T e
| ‘

Fig. 3. Total ion chromatogram and Extracted ion chroma-
tograms of glucocorticoids.

ISTD (m/z 421 — 355)

o] BAHLR vF-F A ERlste de & ofd
0] gtk Yo Z ANl betamethasone} dexame-
thasone 94} 2 wlE 2 3 (RPLC) Al 22H oA =
2 e = TH(Fig. 3).

Full scan modedl| 4] 4 AFAHEHOZRE F
AHE-2}o] £ (pseudo-molecular ion)$] [M+CHCOO] &
15t =dl o= ©l5%de] 0.1% formic acidE X3
FaL 7] wjiEolH, dol(+) REd vl ZA=rt
T2 o2 (-) A7IEFol s REdA =43t
AR A} o] & (pseudo-molecular  ion)S Al o] &
(precursor ion)2.2 M8 & HA 9o FF oHX]
(collision energy)S A= 3}e] A4 o] (product ion)<
AT S EEE S aHHoR AES)
3 wjEE 2] we] &35 HAslete 2 Al o
21 (signal to noise, SINYE 47| ¢t 7+ &2 <]
o] L Fol|lA EAJ o] (characteristic ion)yS A& &}
©] MRM(multiple reaction monitoring) W &2 H4
ke, ZF Edd s wFE A7 Aol
EXJo| 255 Table 29 VFER AL

Ol

o aify

32 FIEEX] BF A ST uH

AR F2EE TtERA Y] TR &7l uf
2 A 35S Be1sty] sl WaterAhe] Oasis
HLB, VarianA}2] Bond elut plexa®} WatersAF2] Sep-
Pak C18& AR&-ste] A 3|&S s Hoked)
o] wj AR&3S FE 8l HEREo AT

3%9] JlERIAE v AEe ARE Fig 49 Y
ERN QAT WatersAte] HLB 7FEE A& A& AA
AeA A EHo] FtER Ao FHEA] FaL £
o] 7P v& Ay 3488 13+, flumethasone ©]
92%2] At IFE&=E 7HF ¥ 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 82 419 373, 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) 14.3 421 421 355 9
07 6 &6 | W Sep-Pak C18 M Bond Elut Plexa  MHLB | 120 9

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%% Tt &
o7 ve 34588 EAY. VarianAle] Bond elut
plexa 7FEZ] A= Water AFS] HLB 71E2|A] Hrt}
dexamethasone¥} flumethasone| A& T4 =& 3]
& 2oy, Adgdo] A HoH T WatersAt9]
Cis 7FEZ A= prednisolone 63.6%, prednisone 65.7%,
methylprednisolone  21.5%, 49.4%,
dexamethasone 9.7%, flumethasone 16.5% = TF&
FTHel vE) BHEHoE i FL 3FES e
oug o) gRmmE|ol s B Agelr)2
st Al&siA o2 S e tis 2488 AAE)

=2
Atk

betamethasone

33 F& 20 M

A WatersAHe] C18 FHE Aol thsl|A], 2407
FE A 7P dird o m AREHY BlaE vSA &
Q1 mekE 3 odoAH o] o] tigt FEE-5 Bl
StAtHFig. 5). WEEZ &3 S prednisolone
63.6%, prednisone 65.7%, methylprednisolone 21.5%=
oldolMElo|ER &8st 79 prednisolone 74.6%,
prednisone 74.4%, methylprednisolone 23.5%2% ©]Agk

100 4

80 -

60 -

recovery (%)

40 1

20 -

PREL

PRED MPRE BETA

Glucocorticoids

DEXA FLUM

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

z}o]E H eIt} 12|y betamethasone, dexamethasone,
flumethasone®] 73-$- WlEH&-= 8] Al betamethasone
49.4%, dexamethasone 9.7%, flumethasone 16.5%°] %1
deolAHo]ER &3] A] betamethasone 97.4%,
dexamethasone 82.5%, flumethasone 75.6%% Z}Al &
2u o A gul7HA] Al 3] & 9] ZpolE YERIAT
WA, FAETE G E o dolAHo| EE o] 83 F
Zo] ZgH o)t AtEo] &R A3t

gule) ol
w2 dr ﬁw% ARt HF 8ol wiekEe]
100 pL2 g+ 7%, prednisolone 48.5%, prednisone
43.6%, methylpredmsolone 34.9%, betamethasone 63.9%,
dexamethasone 64.6%, ﬂumethasone 55.1%9] Ao g
F&< 2ol vhd, 200 prLel 7
prednisone 85.0%, methylprednisolone 40.3%, beta-
methasone 108.6%, dexamethasone 108.3%, flumethasone
101.4%= A 2] 2uf o] Hf 358 2tol& HATh

EEHE ALY o] B, AaTWR T A A

- prednisolone 91.0%,

Analytical Science & Technology



LC-MS/MSE- ©]&-3 4&9]

120 - | W100uL ™ 200ul 109 108
101
100 - a1
85
= 80 A
£ 64 65
E oo 55
2 48
8 44 40
2 40 - 35
0 . T T . .
PREL PRED MPRE BETA DEXA FLUM

Glucocorticoids

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

AT L vA] ol g S ¥ F URE
71N Fe] EAEA dig 7He-S Hrtsith ol& 9
3 AA A& AR Fol FFshe BAEZDS 2438
7] Q8 BEEFS BAEH] AEHA Fe= A5
o & 28L& 15 3,45, 6, 10 ugkg’t A== spike
N, & 7+ 3, 45, 6, 10, 15 pgkg’t 9=
spike AlAAM FHE BAzAow BAEHS 535
o] LC-ESI-MS/MSZE 6%2] B2 E40| 3t AHF
A& Atk AAFAY dde WREFEHE
ARkl Akl A e A AFE AU

=53} 7+ Fol] 731 glucocorticoids FA] 4

411

(Table 3). LT NolM FAAF)7H 0.990) 4]
Fe AP BT

36. 38, H&EsH, M ¥ LU=

g9 Bl 848 AFS s g oF
ol AEHA B &9 25 ol EFEHEE £
3 7Hspike) O 2H FFIATE|Ho|= 6 Fol tih
Az, s 9 A 3582 7Tt

X 259 49 AEALOD)E 0.2~0.5 pgke,
AFIA(LOQ)E 0.8~1.8 pgkgolRow, A7A &
E(1.5, 3, 6 pgke)ol A9l 3]FE-2 924% 1A 119.6%
2 g3 35S Uiy on, 7 oAl A

-

=A% 1.0~11.7% ) EZAHRSD)E VRN
T(Table 4).
2 7] A= 250l visiA] oA e A&

o} AFIAE Jelid =, 42 0.6~1.0 pgkegot
22~3.4 pgkgol Atk 3|4E-2 89.5-116.8%°] 2™,
AUNEE 1.5-17.6%RSD)EA =50l &) ti4 E
71 AU =5 JEM A TH Table 5).
4. 82 E
2 & (&0 25 hFel MR FFIAIE ]
£ LC-MS/MSE Abgsle] FAlo] 24517 ¢35+
15 Az 717184208 g8tk & =
FAME H7H 9L o] 5 2UE AMEEtY AR
nE 23 (RP) Al 2H O 2 G380 Z HPLCOA ©]

E ¥ 842 T9W N R Feinayelss

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

Coefficient of correlation

Pharmaceuticals Bovine Linear equation (r?)
Prednisol muscle y = 1.2271x - 0.0807 0.9958
rednisofone liver y = 1.9835x + 0.0853 0.9951
predi muscle y = 1.5195x — 0.2659 0.9969
rednisone liver y = 2.3622x + 0.9058 0.9958
Methvlprednisol muscle y = 1.0139x + 0.0920 0.9922
ethylprecnisolone liver y = 1.3640x + 0.8040 0.9907
Betameth muscle y = 1.9967x — 0.3281 0.9967
ctamethasone liver y = 3.9964x + 2.3561 0.9922
b . 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 = 4.3134x + 3.1629 0.9912

Vol. 23, No. 4, 2010
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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/kg) (n=4) (ng/kg) (ng/kg) (n=4)

1.5 110.2 6.5

Prednisolone 3 105.2 0.5 1.8 4.2
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 8.6

Methylprednisolone 3 103.1 0.5 1.8 8.3
6 94.7 7.9

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 43
6 96.3 3.8

1.5 113.8 3.0

Flumethasone 3 105.6 0.5 1.6 2.2
6 924 1.0

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

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

3 1129 32

Prednisolone 6 91.7 0.8 2.5 14.6
15 100.1 4.1

110.8 3.1

Prednisone 93.3 0.6 2.2 17.6
15 101.3 18.1

116.8 8.5

Methylprednisolone 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

108.1 5.1

Dexamethasone 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
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