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Abstract: A method for determination of 11 hormones residues in milk by Ulirahigh — performance liquild
chromatography — tandem mass spectrometry was established. Samples were extracted with acetomitrile and then
dried through nitrogen. The residues were dissolved with 50 % acetonitrile water ( containing 0.1 % formic acid)
and then purified by Cleaner MAS - Q, filtered with membrane and determined by ultrahigh — performance liquild
chromatography mass spectrometer. In the concentration range of 0.5 ~ 100 ng/mL, the peak areas of 11 hormones

showed a good linear correlation with the concentration, and the correlation were all higher than 0. 998. The
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detection limit of the method was 1.0 pg/kg. The average recoveries of 11 hormones in milk samples were between

60.3 % ~119.6 % at the addition level of 1.0 ~10 wg/kg. The relative standard deviation (RSD) was between

0.2 % ~12.1 %. The method is sensitive, accurate and reproducible, which can meet the requirements of

residue detection.

Key words: milk; hormones; ultrahigh — performance liquid chromatography — tandem mass
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ler Toledo 24 7] ) ; CTISRT i # ¥ VR B0 AL ( H A
HITACHI A ] ) 5 A WAL ( 3% E Organomation As-
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(50 mm x2.1 mm,1.7 wm) ; fshAH A A8 C )G, B
HHA 0.1 % MKW Jid 4 0.3 mL/min; FE il
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Tab 1 Mobile phase and elution conditions

BflE]/ min A/ % B/ %
0 30 70
5 95 5
5.1 30 70
7 30 70

1.3.2 Jrigdm BT WS TR Sy
2o 0B T Ry 2. 2 RN s B AN
JE:1.0 kV; U 150 °C 5 BE IR 500 °C ;%%
LA 1000 L/hs HEFLARE .50 L/h, 11 FPi4
R e e e B X SO N Y L H T
fERER WK 2,

R2 11 MY BUE &M
Tab 2 MS parameters of 11 analytes

HEAL Tl 4%

: W I
459 T (m/2) H /v REE/ev

e 271.258 > 199.097,
3 26 18,16
fran e 271.285 > 253.185 " ’

s 275.353 > 82.972,
Wk ) 34 28,22
275.353 > 108.986

287.353 > 135.071
b Jp ; 22 10,18
BT 287.353 > 121.025* ’

289.369 > 108.993
i ’ 38 18,18
=W 289.369 > 97.025* ’

S 301.369 > 149.103, 3 10.22
Jige P 3
301.369 > 121.015 " ’

303.448 > 108.987
= ’ 36 20,20
AR 303.448 > 97.02" ’

315.448 > 97.017,
HRER ) 32 16,20
315.448 > 109.044

329.411 > 95.072
) e ’ 32 42 .44
R 329.411 > 81.025* ’

407.41 > 91.04
KRR ’ 30 20,26
AW 400 41 5 105027 ’

345.30 > 109
pEALT ’ 48 26,50
s 345.30 > 97.00" ’

331.30 > 257.2
TR 4 T ; 38 12,25
R 331.30 > 57.00" ’

T = "R T

1.4 277 %

4.1 HBFREB MERARBUR IS 14 U FE
(2+0.05) g, & T 50 mL BERIEL.DAE N, A TR
ZTiE 10 mL, HEWR HEHL 5 min, 10000 r/min & L
5 min, BUEHR T 15 mL HZED AT T 45 CR
SRELT, FREYH 2 ml0. 1 % F R N5 K%
(NG K =1:1) %fidt

1.4.2 Mg BEEW® 1.5 mL £ Cleanert
MAS - Q #b4E h, AHEPR Y 1 min, 10000 1/ min
B30 5 min , BV RS LIRS , BRI (1% -
AR B ASCI €

1.4.3  ARfEZiRegBR) BRIERE A EC 1« 500
KE B FRI 11 PRI IR 510 mg, 43 31 &
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F76 N H o FRIETAER « 53 501 1 6f W BBUb M 4 TR
Wi, B TR 10 mL 285t e, A A e
HVR IR A AR LR

1.4.4 Fefeva skl MERREUR A bR TAER
W, 2 R SR BOR BB 0.5.1..0.,2..0
5.0.,10.50,100 ng/mL Y FE T VT FCIR A Frife TAER
TR, DAV 32 300 o v B 2, B — Wk B R A 3 4, LU
FEIE B 0t (0 R TR B N AR | s v T TR A
AR AR E IR R

2 GRS5H

2.1 ZMXF EEEERME RS, i
P R S s R L 2% 2 R 30 0,51 .2.5.,10
50,100 ng/mL 1 RN A IRIE TAEW, FE4HES),
T SRFLUE ML,V Ry 35 5 DU B AR RV W AL 2 DA
FEIE B 0T 0 335 G E RO AR (y ), JE B DE i
BRUEVA AR BE AR AR AR (x) , il A 28, 145 [l
H5F, B 1 50.5~100 ng/ml 3L 5 UC Bl bR 15
WARIETZR 12, 11 Al i 3R 25 245 W 0 [l )3 7 72 B A
KRB r WK, MEIAUER, 11 F2YTE
0.5 ~100 ng/mL ¥ 2 3 Rl N A2 B0 R IR 4 M o
F,r BIKT0.998,
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Fig 1 Standard curve of matrix matching standard solution (0.5 ~100 ng/mL)

F3 1 MHRLAYLELIEFFERBXREY
Tab 3 Regression equations and correlation

coefficients of 11 hormones

25 LAtk [l ) 7 A AHIEZREL(r)
e y=1211.58x +141.228 0.9991
Wk y =2997. 16x +644. 249 0.9984
EIBiLy) A y =8728.02x +1570. 85 0.9987
ST y =5456.79x +785. 12 0.9991
I e i y =10397. 4x +2426. 12 0.9979
FH L 52 y =2151.24 +346.715 0.999%4
pigNl y =3178. 44x +27043.3 0.9986
) A L y =2836.97x +217.995 0.9997
KWL y=5176.2x +413. 124 0.9996
&AL y=4293.91x +211.894 0.9997
TN R i y =6338.19 —56.9304 0.9997

2.2 EER WHEE 100 ng/mL IRA PR ER K

T2 g A HTAR RS E AR A T AR

Xof (S L S/N > 10 (3% PP B0 158 &R
FKYNE R 1 ny/kgo

2.3 FERBEELGEABE TR AFYT NG
I BRI, W8 1,210 wg/kg AN TR
FER A S IRAE Bk A — ik BE A 5 P AT
g, A3 K AT RDSCRIR , gaE R LR 4,
M 4 ATLUE T, 25 AR s i 11 FifR 2524
Y EDSCR EI7E60.3 % ~119.6 % ;4L N AR
WERZEFE 1.7 % ~10.9 % 5 41k 8] A X B v A 2 78
0.2 % ~12.1 % , 56 2AFA T E 5T 24 5% B A
I HARMA M ER ™ | 1 ng/mL 25 F 4= 55 5
VEFCARMEA I 11 FCR R W R R B 7 i i
EEILE 2,

Fz4 1N FHBELEAYHNMRERRFIBZE(n=5)

Tab 4 Average recoveries and precisions of 11 hormones (n =5)

2 WIRE/ (pg - kg!) SER IR, % HNZERRE % e 5 R %
e 1,2,10 105.8,109.1,111.9 7.4,5.7,2.4 5.5,6.9,0.7
Wk 1,2,10 105.9,111.9,112.7 7.9,3.4,2.6, 5.6,2.1,1.0
ity 1,2,10 111.6,114.5,114.7 3.6,3.6,1.7 3.4,0.9,0.2
S 1,2,10 107.5,109.8,113.7 3.2,3.9,2.0 5.7,2.7,0.7
I TE T 1,2,10 111.9,112.6,113.8 3.7,4.0,2.6 1.8,2.2,1.1
FP 2 52 1,2,10 112.4,115.1,113.7 3.6,3.0,1.9 2.9,0.9,0.5
HRER 1,2,10 101.2,115.6,103.8 3.9,3.3,2.1 12.1,2.3,0.8
i SH IR 1,2,10 88.4,100.8,103.7 6.2,7.8,5.5 11.6,5.5,1.1
RINR e 1,2,10 64.3,68.5,67.4 5.4,9.4,9.8 5.4,4.32.3
TR i S ] 1,2,10 65.6,81.9,78.7 6.1,10.1,4.2 1.7,6.7,3.9
IR 1,2,10 72.2,82.2,78.8 7.7,.10.9,3.7 6.1,6.5,3.4
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std-1.0ng/ml
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- Time
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2 11 MPRRAYHIESFREAEIEE (1.0 ng/mL)

Fig 2 MRM chromatograms of 11 hormones (1.0 ng/mL)
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