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Analysis of Medroxyprogesterone Acetate in Meats
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ABSTRACT - We aimed at the monitoring medroxyprogesterone acetate (MPA) residue amount in meats and
confirmed the safety of its residue in meats. Optimized condition for analytical and instrumental methods was
obtained by method validation. The limit of detection (LOD) and limit of quantification (LOQ) were validated at 1.5
and 5.0 ug/kg, respectively. The calibration curve showed good linearity (r* = 0.9968) within the concentration range
of 5.0~50.0 ug/kg. We selected progesterone-d9 for internal standard, The recoveries in fortified meat ranged from
67.5t0 109.56% at the 3 spiking levels. As the regulation of MPA analysis method used by LC-MS/MS on other prod-
ucts have established. We selected 3 species of farm stock products (cattle, pig, chicken) and purchased at the markets
of seven major cities. The total 196 of meat including 46 of domestic beef, 43 of import beef, 60 of domestic pork, 12
of import pork and 35 of domestic chicken. No residue of synthetic growth hormones were detected in cattle, pig and

chicken samples tested.
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HESAZZA ZHE AEH-2 High performance liquid
chromatography tandem mass spectrometer (HPLC-MS/MS)
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ShaL g5
HoHZ 5mLE 718l 919 FE344 2 23]
EHE FEZHS 45°CAAM AdALSt & IAFES
WERS | mLol o] 0.45 um WEEQ FEH=Z 7
S Aggdor 3T

HPLC-MS/MS& 4

HPLC-MS/MSE Applied biosystems AF2] API 32002
o]-§3}3{th. HPLC® 2] ZH S E = Phenomex Synergi
4um MAX-RP (50 x 2.00 mm, 4micron)S AR5}t o]&
4 A= 5 mM Ammonium formate’} 3-8 SF5(pH 4.3),
o] 54 BE 0.1%2] formic acid’} $H+8 oA EYUEZ S o]
E3lth o8] &2 80:2002 387 F4 F 20:80
o Hlgo] 11l EEE si3len 127 FAEHd. o]
w o] f4-E 0.5 ml/min 22 SHEUHOH 2HLEE 40°C,
FUFS S5ulR STt A4 7] 2712 ESl-positive®
Z® BYson, BAxAE Table 19 YRS

ZAUHESAZZRAAHZS M

MPAS] FFE& 9 A|RE A g A -8S HPLC-
MS/MSell F38ta dojxl AZrtEIYo 2 HE IS
A Blask, SRR e A2 m/z 387-327
ol2e] MAor AP At HA F MPA TS
T3FAL(Not use 1S), HHFEFEZH ] ol gk MPA
ol "AnE Feto] AFde skl AA F
MPA &&& T3 THUse 19).

A7 3 2%

FEI(LOD), FFRIA(LOQ) X! HF 9 ZPd/g &Rl

MPA HZE3Hl= AZ321] (Signal to noise ratio, S/
N)E 3, A== Aot FH (SIN)FE 9o 2 st=
AL Fgelstgon, AE3de AA " gt vwsiinh 2
A7 LODE= 1.5 ugkegol 2™, LOQE 5.0 ugkge 2 & &
AATHFig. 1). Tk, ZFEZ &9 50, 100, 200 &
50.0 ug/kgS HPLC-MS/MS #4$F A3} y=0.0198x +0.0151
o] HeFtadFt ©=0.99689] “dAAIF7T UEFE7]ol Codex
oM BARs= ABAIT 0955 B B A F A

£ 391 & 5 S tK(Table 2).
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Table 1. HPLC-MS/MS Analytical condition

HPLC

Agilent 1200

Column
Injection volumn
Oven Temp
Flow rate
solvent A
solvent B

Phenomex Synergi 4um MAX-RP (50 x 2.00 mm, 4micron)
Sul
40°C
0.5 ml / min
5 ml Ammonium foramate in water (pH 4.3)
0.1% formic acin in Acetonitrile

Mass spectrometer

Ionization mode

Electrospray positive mode

curtain gas 20 psi
API13200 Ionspray voltage 5000V
Capillary Temp 550°C
Collision gas 6
MRM detection
Med Q1 Mass (amu) Q3 Mass (amu) CXP Dwell (msec)
edroxyprogesteron 3873 3274 28 150
acetate (MPA)
387.3 285.4 4 150
™1 Blank ™ Blank
450 4504
] m/z 387/327 ] M/z 387/285
350 3504
5 300 g 3004
g 250 i 2503
E 200 2 2004
150 1504
100 1003
[k songae, BT azs BT ap s o o8| 1027 L a7
o7 2 4 6 & 10 12 14 16 o 2 4 6 8 10 12 14 16
Tims min Time. min
* MPA 5ppb ™ MPA 5ppb
“4 m/z 387/327 “*1 m/z 387/285
400 4004
350 g8 3504
B 300 8 300
§ 0 §  2s0]
5 5
E mo E 200
150
100
= 20 904, 51125
o 2 4 1] ] 10 12 14 16
Time. min
Fig. 1. Chromatography of Blank and MPA 5 ug/kg of by HPLC-MS/MS.
Table 2. LOD, LOQ and Linearity of MPA by HPLC-MS/MS
Metabolites LOD LOQ LOQ in food code Standard
MPA 1.5 ug/kg 5.0 ug/kg 5.0 ug/kg Not detected
Metabolites Linear range (ug/kg) Calibration r? Recommend 1 range of Codex
MPA 0-50 y=0.0198x + 0.0151 0.9968 = 0.95




Table 3. The survey of internal standard used in analysis of MPA
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Compound Medroxyprogesteron acetate 19-norprogesterone Progesterone-D9
. m/z 387-327 m/z 301-283 m/z 324-100
Analytic ion
m/z 387-285 m/z 301-241 m/z 324-113
Synthesis O O O
contamindatin in food @) @) X
= XIC of +MRM (5 pairs): 387.3/326.7 amu from Sample 5 (MPASOppb&IS50ppb) of 20081104.... Max. 2660.0 cps
s 826
2600
2400
Progesterone-D9 Medroxyprl;”ozggztﬁgc;r_;e Scotato
2200+ m/z 324/100
2000
1800
e Progesterone-D9
m/z 324/113
i 1400-
] Medroxyprogesterone acetate
§ 12001 m/z 387/285
1000+
am-
600
4004
200
RO PO 1 § V0.1 B - SO
i+ 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Time, min

Fig. 2. Chromatography of MPA standard with progesterone-D9 of by HPLC-MS/MS.
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Table 4. The Comparison of recovery between using or not using
internal standard for analysis of MPA in pork, chicken and beef
muscle

Fortification Recovery% (CV%)
Sample
(ug/kg) Not use IS Use IS
Pork 5.0 61.9 (1.7) 76.7 (3.5)
10.0 75.1 (0.9) 96.3 (0.8)
50.0 59.2 (4.2) 84.6 (6.0)
Chicken 5.0 54.6 (11) 67.5(1.4)
10.0 85.8 (1.1) 109.5 (1.5)
50.0 64.8 (0.8) 101.7 (1.7)
Beef 5.0 63.5(2.7) 92.2 (3.0)
10.0 66.9 (2.7) 107.5 (5.5)
50.0 54.2 (1.6) 86.5 (2.7)

22 ek g ZNot use 1S)2} HEFE2
(Use IS)Z o] A A3} &
54.2~85.8%°14 WH-ETEZ
2 REFEZ U AFgrr £
e & T USNTH(Table 4).

HHA © 2 HPLC-MS/MSQ] S0l o2 15ted, ThA| 7k
Qo] RS & 5 vk 548 7KK At sA
, ZAF ESA| Z2A 2H ] A A] AT wfe} o] 24
m/z 387-327¢] AZnlE1H T HEE A|7be] T2w] A7}

AT = dlolE SRIA HESH FolE QS (Fig. 3).
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3 A B BN 4438 A
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ek L A3 2A| EEA 22 A 2 2
1.5 ug/kg, A A= 5.0ugkg ©& VEton
o] & AMHA (P=0.9968)% Bl stk WHaFEZ
o] vl Az} 2%l 2dd 92171 {1 progesterone-D9S
2 AAs) ol Al A% 7.69%9] HEFE Al
THA ™, A #o] L m/z 324-100, A0S m/z 324-11
o2 Agsgt. WEEFEZ ek gZo 3ee 4
43 67.5~109.5%2 =0k 3F&S ek
T Ao

ole} S A=) ME5EA 2 o/l B A A
U 2327] 467, A 2327] 434, Ak X2
7] 6071, YA =R 12703 SUAE Harr] 35719
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b) Fortified Chicken

¢) Fortified Beef
MPA 50ug/kg

MPA 50ug/kg
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Progesterone - D3
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50ug/kg
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Fig. 3. Chromatography of MPA fortified pork, chicken and beef with progesterone-D9 of by HPLC-MS/MS).
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