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Determination of Five Estrogens in Chicken by Ultra
Performance Liquid Chromatography Tandem Mass
Spectrometry

HAN Di, ZHANG Yan, ZHOU Jian —yu, BAI Hua, ZHANG Min, WANG Qi
(School of Public Health, Kunming Medical University, Yunnan Kunming 650050, China)

[ Abstract] Objective To establish an ultra performance liquid chromatography—electrospray ionization
triple—quadruple tandem mass spectrometric ( UPLC-ESI MS/MS) method for determination of 5 estrogens,
including estradiol, estriol, estrone, 17 o —ethinylestradiol and diethylstilbestrol in chicken. Method Analytical
conditions including chromatography condition, extraction solvents and the type of solid phase extraction column
were optimized. Results The estrogens were extracted by ethyl acetate and methanol (6:1) and cleaned up on a
HLB solid phase extraction column, Separation of the estrogens was carried out by ACQUITY BEH C18 column on
the condition of acetonitrile and water as the mobile phases. Finally, the target compounds were confirmed and
quantified by MS/MS under multiple reaction monitoring (MRM) mode. On the optimized conditions, the methods
showed good linearity and the limits of detection (LOD) was 0.3- 0.5 wg/ke. At spiked concentration of 1-5 pg/ke ,
the average recovery and RSD were 80.0 ~102.9% and 6.9% —12.3% respectively. Conclusion The developed
method is fast, sensitive and simple and suitable for the determination of 5 selected estrogens in chicken.
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HPLC-MS/MS®4, GC-MSPO%L25 4 55 [ AH AL
VTR TR A TS A AT AR ST S AT AL BRI
R S AR5 B il . K= e BE AR
Ko P JIER- 045 - Hirh HPLC-MS/MS 3578 %8 1 FliE 1
FRABRES, FRRE TR LT
W ARSCLLUE IR (E2) . 8 =B (E3) .
Wl (E1) . 17 a— CHUETRE (EE2) . CRMERD
(DES) JAsiixtge, Hufb 1 HE 5 i Ab 2 5% 14 Fi e
TS, BT — P E A - RO
FR I SR ARG s, X 92 1R A R RS 2
VA FIAE. R i m AR, E TSR S
Tl 2% A AGHI.

1 ST
1.1 FE5IRH

ACQUITY UPLC TM Quattro Premier XE #3 5 4{
AR 3B (BT Waters /A7) 5 Milli=Q

4K AL ((Millipore) ;5 Stratos =7 3% ¥ 7k 25 .0 H1
(Thermo Fisher) ; Z&MAL (¥R 5 WHER
Hran (BWFPE) 5 KQ-600E 7 i AL (R
D) FEAHAERUL (Supeclo) 5 EAHAEEE Oasis ®
HLB (3mL/60mg)

PRUE S O MERD . BERR | B L ME TR
17— SHE . AR C A HER —d8 4l YA
&T 99%, W4T Dr. Ehrenstorfer N H]. 82
ik, HEE, M. IECkon ik
1.2 WREBRRRHIE

B it F P BR 4 15 R BETC 8 100 mg/L A bR
HERB BT —20°CPRAE. I FH AT FH P B 00
B FIRFRES YA 1.00 mg/L BTR-AHRMER .

1.3 UPLC-MS/MS ##r&

i 48 f83% 4 ACQUITY UPLC TM BEH C
18 #F (50 mm x 2.1 mm 1.7 pm) AE3 35°C; #EFE
w10 ul; Fisht: K (A Ml (B) BRELE
A, P 0.3 mL/min .

JE i £ B s s ESI+ BT HLE 2.80
kV, BFIEEE 120°C, HEFLRWRAR 50 Uh, B
FIIRIE 350 °C, BRI 700 L.

*1 BEXRER
Tab. 1 Program of gradient elution

f1AE] (min) KA A (%) ZhEB (%) TR AL iR 2R
0.00 65 35
4.00 50 50 6
450 100 6
5.00 100 6
5.50 65 35 1
6.00 65 35 1
%2 5= UPLC-ESI MS/MS By 8854
Tab. 2 UPLC-ESI MS/MS parameters of five estrogens
HEM RS Pl (min)  BFET (w/z) TET(/Z) HEFLHLE(Y) T AR (V)
145.1 40
W~ (E2) 1.94 271.1 62
183.1 36
145.1 36
= (E3) 0.72 287.1 64
171.1 34
. 145.0 40
HER  (E1) 2.59 269.1 56
159.1 33
145.0 44
17 a— B (EE2) 243 295.2 54
159.1 40
. 237.1 28
C Ry (DES) 3.17 267.1 44

251.1 28
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1.4 TFmMBIALIE

PR 5.0 g LCRFAESL ORSHf 22 0.01 g) T 50 mL
BLOE T, A 20 mL ZFRZBE - HEE (6:1), iR
WEPRE 30 s, #A 10 min, 8 000 t/min Z5.L> 5 min,
A G, B 20 mLL AR R E AR 4R
Bk, B FIEWRT 40 Cie k2T, A
1 mL B, 9mL K, 4k,

W RS AR E W 5 mL ZBR TR 5
mL FEEA 5 mL pH3.0 $hERIA TR IS IL A9 HLB [FAI#E
BokErp, M A S mL K - HEE (9:1) . SmL 1IFE
e/ M, T, 5 mL 2R Z BRI T 0
B, 40 COKBHEART, HH 1mL OJF - K
(20:80) ¥EMEFEIE, 10000 t/min B0, 1 022 pm
TR, Ik EHLAHT

2 &R

2.1 BIEFREEHIERE

I S AHE A ZH B S e A ) B 2 SR R R R
BFRIEER R, SLImHEE T HE - KR - K
PAFIRSIAEXT 5 FMER I SACR, 455 3R0, DL
FE — AKAEIRShAHIE, S Pt 28 00 g i I RN B
M,OMETRE . M SRR LLOE - KPE
TAIABROR Y. 25 35 LB K B e It
25, B B AR A T SAR ZE B S BRI A5, DL
= 1.

DA 1 pg/mL AOFRAES BGE o 1 5 SRR, 4300
B AR AN AR BB e i S T
XF, AR OCS S, Bg i, WK 2.0 5 A
MR EETORERE (TIC) F122 5 W i X,
(MRM) s A e 1 FfE 2 s, g
R A =B (E3) . B BE (E2) . 17 a— ZHuE
—FE (EE2) . HEMR (ED) . CHa#ER (DES) .

2.2 REUAFIMIERE

TR AR B A ORI DG, ARSI AR
HRER 5 Tai . CRCER. PiEE, &
G ORI PR eR, 450038, RNk
PREC, CRENT 70%, THTEZ R g imA—
FE LB B, AT DR S A RRCE. LR e
LR TR R B Fe FEE LU R 6:1, B [RDisc R m]
5 80%.

2.3 S ERERE

SCH LT Oasis ® HLB  (60mg /3mL)  #il
Cleanert Silica CM 2 V£ £ I8 & AH Z B AE (100
mg/6mL ) X} 5 Fh R M5 AECR.  Oasis ® HLB &
— i A B B A AR U, B SRR N-
LA e AR HEME 10— s TR P Rl S AR B
PR LB G A L), 2RI T SPE 5 %
B 2 7K ST A 7K AT IR v AR BSR4 SR
B, HLB /M A i i [ e S R 4 () = B
5 PP &R SRk F] 80% L) |, 1 Silica CM [#]
AL /N X 0 O = st AR 1% [ g e
. Rl EE] 82.3% . 89.5%F1 91.6%. {HX
SRMEBYFL 17 o — Z B — it DR, ST
65%. FTLASZESVEFH HLB /IMERTRE i F 144k
2.4 FRAEHEZHILH]

W BUR A AR R W 3 A B R 1.0, 5.0 L 10,
20, 30w/l MIAREIS W, HATERIERIE, 53]k
PERE, RMEAHOCREL r>0.992, LA S/N=3 fiXt)y
B B AR S e I I R RR 5 AR R Y
KRN 0.3 ~ 0.5 pe/kg, WFE 3.

2.5 FHEMBEZEE. ERERSKH R

FaEAXHFRIA 1, 2. 5 ngke IREM
HES T, R 6 A PATHRE, ST RICR A 2 B
Rgw. SERE, 5 PP HERCER IR TE 80.0 ~
102.9%z[a], RSD K 6.9% ~ 12.3%.

2.6 SEBREERBIRLI

FHENT W7 53 i 10 XS AR S EA T T

5 Fhp AR B ORI, ARAGI e R AR

1 5 7hiEHE TIC B (K/F 10 ng/ml)
Fig. 1 Total Ion Chromatograms of five estrogens
(10 ng/mL)
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Fig. 2 Multiple reaction monitoring Chromatograms of five estrogen and internal standard

R3S MEMRIIRERLZ

Tab. 3 The calibration curve of five estrogens

HEMRIAY FrifEh 42 r LMVl () KEHR (ugke)
g (E2) Y=2.134 31X + 0.060 0176 0.992 1 ~200 0.5
I = mE (E3) Y=1.179 9X + 0.005 353 73 0.995 1~200 0.5
R (E1) Y=0.951 644X + 0.003 491 48 0.993 1~200 0.5
17— CHUHE R (EE2) Y=0.754 726X + 0.044 604 9 0.995 1~200 0.5
CUA S (DES) ¥=0.901 988X + 0.007 992 05 0.991 1 ~200 0.3

W MR R P<0.05.

F4 STPEMEEBAR I NHFMAKETHEZEMEKLE (n=6)

Tab. 4 Recoveries and RSD of five estrogens spiked in chicken at three different levels (n=6)

HEM R A whne (neke) Found (pg/kg) Recovery (%) RSD (%)
W (E2) 1 0.81 81.0 9.5
2 1.70 85.2 9.2
5 4.63 92.5 8.6
I =W (E3) 1 0.86 86.0 9.2
2 1.79 89.6 9.5
5 5.09 101.8 7.3
HERR (E1) 1 0.87 87.0 8.6
2 1.80 90.1 9.1
5 5.12 102.3 10.8
17— CHHEZRE (EE2) 1 0.80 80.0 8.2
2 1.67 83.6 6.9
5 443 88.5 7.9
CUAHES (DES) 1 0.85 85.0 11.7
2 1.93 96.3 12.3
5 5.15 102.9 9.4
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