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Determination of fourteen hormones in animal muscle tissues using
ultra—perform liquid chromatography tandem mass spectrometry
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Abstract: A credible method was developed for the simultaneous determination of fourteen hormones residues
in animal muscle tissues based on ultra —performance liquid chromatography tandem mass spectrometry
(UPLC-MS/MS). Samples were extracted with ethyl acetate, followed by clean up based on solid phase
extraction(SPE). After HSS T3 gradient elution separation using methanol and formic solution as mobile phase.
Eluents were qualitatively and quantitatively determined under multiple reaction monitoring (MRM) scan type
with Ultra—perform liquid chromatography tandem mass spectrometry with switching ESI+/ESI—. The result
showed that the limits of detection(LOD) of 14 hormones were 0.3~1.0ug/kg. Recoveries at 0.5~50pg/kg levels
and the relative standard deviations (RSD) were 72.48%~114.52% and 3.93%~11.17% , respectively. This
method was sensitive,accurate and specific,and was appropriate for the identification and quantification of
hormones in animal muscle tissues.

Key words : Ultra—perform liquid chromatography tandem mass spectrometry (UPLC-MS/MS) ;hormones;residues
determination
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AR SE[E Waters A 7 o
1.2 LWHIE
1.2.1  FESHERE  AEFIFREL (2+0.05) g B L A 4
ZHT-50m LR PU SR 2004 2508 1, in20mL 418 2.1 »
WEIH VR A PR 7% 2min, B A $EHL20min, 10000r/min 550>
10min, BE LR N5 )E . TR INA10mLATR £,
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6.0 0.400 40 60 1

1.2.4  Jridgeft  Hmiss 5 U, BAE R 3.2k
(ESI™ \2.5kV (ESI 5 HEFL L : 50V, 2§ T U5 il % -
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Table 2 MS parameters for the analysis of 14 hormones
S waEy EER LR FE ] (min) I 70 (m/z) HEFLHLE (D fll4 g 5 (e V)
1 X7 ESI* 2.15 227711"11/119097"1]* 54 ;g
2 Ry ESI* 2.27 228877'.11/ /112315' .12* 16 fg
3 1925 F 52 ESI* 2.39 227755' .11//12%99'.1; 24 ;g
4 I e ESI* 2.55 330011'.11//112419'.1]* 36 fg
sowm S z ’
o w R X zz
7 AR ESI* 3.71 331155'.11//110293'.21* 12 §8
8 wers ESI- 1.49 :)033_'11/322979.‘; 26 ig
9 wer ESI- 1.66 4:5%5"11//312897"; 14 fg
10 AT ESI- 1.67 ;t%sl '11//32289(?'22* 16 ? g
11 HhZE AR ESI- 1.98 f3377_‘11/336017_'22* 26 :13 g
12 th 22 v ), ESI- 1.99 ;‘33;']1/2)360;'21* 22 ?i
13 LR B ESI- 2.04 :1199..11//33;)39..22* 12 ﬁ
14 ith 22 7% 1 ESI- 2.07 ‘f799"11//333775"2; 34 ?2
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Q1/9, vIv) EERIT , T A 5 b 28 KA 11 1 349 [ %
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0.99, A3 % {5 M Lb 1 5 U7 VA4S H BR (LOD) 7£0.3~
1.0pg/kg 1]

242 J7IEINIPBCR SRR RS 7R D0 AEE TR s



5 15 15 Wl Asesiti]

Vol.34,No. 08,2013
98:121 SRt | 987 a 3.71
| 1 L
—2 YT e Ean. —2 TR R e
100 200 300 400 500 .00 200 3.00 4.00 5.00
I 18] (min) 5} 7] (min)

981 b A

R e e AR Raa TTrr T IR LR RS RER RN R -2 T T T T T T T T T T T
100 200 300 400 | 5.00 100 200 300 400  5.00
5§ 1) Cmin) IS 18] (min)
987 c 255 987 ¢ 256,
_2; yyyyyyyyyyyy . - _21 I .
100 200 | 300 400 | 500 TUL00 200 300 400 500
IS ] (min) IS [71) (min)
98:1 d 2.70}l 98; d 2.70A
_2 LRALE AL LAAAS RERLE LS RANEY RALEE BESLE RELEE | AR R TR I _2 | RAAAE RAJ T T T 1 T T T 1 1
100 200 300 400 | 5.00 100 200 300 400 500
I 8] (min) IF 18] (min)
98} e 227“ 987 e 2.28
B . N )

7100 200 3.00 400 500
I 1A (min)

983 f 2.41
% A A

-2 LA RE RERAE RERES IBERARRARAS RARRE RERRE AL LR IAARES REAREE LR =)
100 200 300 400 500 U100 200 300 400 500
IN 1] (min) I ) Cmin)
983 g 215& 987 ¢ 2.16
-2 LR L LR B UL LR UL B LR LR UL L _2; ﬂ
100~ 200 300 400 500 ©U100 0 200 300 400 500
NI Cmin) IR IF] (min)
98% h 2.04)\ 983 h 505
1.00 2.00 3.00 4.00 5.00 ‘l .00 2.00 3.00 4.00 5'00
14 (min) I i) (min)
981 i 154 _1.66 987 i 154) |67
f_,"‘\ ﬂ‘./ ’
-2 LA RN RS AL IR R AR RARES AR LR LR R =) SV

1.00 200 300 400 5.00
IN ) (min)

98% j 1.55n,\/1_67
-2

100 200 300 400  5.00

A7) (min)

98; j 1.54M1.67
=)

1.00 2.00 3.00 4.00 5.00

AR EE @) AR FHE @) AHRTHELE o) AHRTERE 90> FHRTFFE (%) FHXTFEEE (%) RN AR ) AN FRE 9 AHRTELE o) AR FRE 90 FHXTFERE (%) AR (%) AR AR ) AR %)
AERTERE ) FXTFRE %) AHRTFRE o) AW ERE ) FXTFLE %) AR FEEE @) AW ERE ) FXTFRE %) AHRFRE @) AR 90 FXTFRE %) AR FERE @) FHX AR ) XL %)

e 8D Genin) B ] Cmin)
98; k 1.49ﬂ o1k 1s1
S I — ] A
1002000 300 400 500 100 200 300 400  5.00
. oo IS} 171) (min) IS} [71) (min)
:i 9n 987 1 1.99
-2 RN R R RS LA RRE RN AR LR AR AR IBEREERARR TrororT _23 ﬂ
100 2.00 HJ;”'(()O, ) 400500 TUL00 200 3.00 400 5.00
98 2.07 e B 5] (mind
%m I‘ 983 m 2.09
) ] 1
B A Y e -2 ‘
>0 100 200 300 400 500
IS ] (min) N .
FJ 18] (min)
983 n 1.98
3 A 983 n 1.99
1. 2. i 4. i S ey
00 200 HJ~[~:J(()O~> 00 500 100 200 300 400 500
o I 1) Cmin)

3 ¢ B o ) . .
1 4R MRM E T (10pg/ke) Ko 7 ELR I RIS Ok el 225 OMRMIS T2

Fig.2 MRM chromatograms of a blank animal fortified with
14 hormones at 5.0pg/kg for each

Fig.1 Multiple reaction monitoring chromatograms of
14 hormones (10pg/kg)
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Table 3 Regression equations, limits of determination and

limits of quantification of 14 hormones

LA RS KR

&2 i S dHCIVEprp o (k)
[LEE7 YA Y=24283X+601486 0.9978 0.3
ER ] Y=80408.9X+5152.3 0.9988 0.3

19— H 52 H]  Y=31718.2X+8074.2 0.9988 0.3
FEMER] Y=58372.5X+19425.4 0.9976 0.5
S Y=80269.5X+15837 0.9984 0.5
] Y=58069.8X+169.823 0.9971 0.5
B Y=36511.1X+13315.2 0.9985 0.5
W Y=371.918X+116.607 0.9971 0.8
WM e Y=1847.7X+63.0709 0.9989 1.0
GRSV Y=1753.2X+212.748 0.9992 1.0
HiZEKFn  Y=5284.08X+345.324 0.9991 0.5
Mzt Y=510.411X+2.66429 0.9968 0.3

HILIRJER  Y=1978.66X+394.991 0.9988 0.5
Mize s Y=104.504X+28.1636 0.9965 1.0

Wy, AT IR SIS, 2 B SLI0 Jy vER IRORY R, 4
KA . BRI AT OTAT S5, 1470 E=
25 I~ 15 IR 36 0 72.48 %~ 114.52% , A8 X5 A v Al
F5°83.93%~11.17%
3 #it

AR NT T i O € — R B (UPLC—
MS/MS) v [F) By 482 90 23 429 JUL 1A) 4. 2R A 1199 208 [ P IS %
A OFIOPE B2 ST =2 R B 0 A3 M 7 v e R ET AL T T v
KRBRE v, K B AT, R SR a0 P, [RReR
v ELAGE 5 [R) ), R R Fss 250 11 B 55— (] B 91 43 A )
A, AT L AL B4 UL AL 2 23 H AN [R]85 1 A 1T
WEE 22 5% B A3 AT [ B Al 5K .

S0k

[1] Li JunSuo, QiuYueMing, Wang Chao. Analysis of Veterinary
Residue[M]. Shanghai:Shanghai Science and Technology Press,
2002:578-634.
[2] R AR AT RS T SR EARGN NG
AR & k(] AR AR ,2007,28(6):67-71.
[3] S84, #15 He | 224K . RP-HPLCE M T 8 454t kAN 2 4
A KRN B AT, 2008,28(4):624-626.
[4] #hYe s, FARE TRk, 5. ARG R R B Sh a4
m“l’yﬂéi?‘;”cmﬁﬁéﬁﬁkm F[J]. &3%,2009,27(3):294-298.
[S] i &, AT 49, AW, . SR LA F #9207 ki Rl Bt
M ST 64 AR MM 77 ] R e S, 2008,29(6) :298- 303.
[6] DELAHAUT P, JACQUEMIN P, COLEMONTS Y, et o.
Quantitativedetermination of several synthetic corticosteriods by
gas chromatography — mass spectrometry after purification by
immunoaffinitychromatography[J]. Journal of Chromatography B
1997,696:203-215.
[7] B4, Bk &, Z-F48, 5. RN E#E-$ B E R B E
FH LR P 2AF RIAL E[T]. 4 AT AL F BT R 445 ,2009,37
(2):181-186.

78 013z

bl L g -

Bed AN IR (AR AR 35 L S0 45 R (n=6)

Table 4 Results of recovery and precision tests (n=6)
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Study on polymer extraction and spectrophotometer determine
of tea—polyphenols
DU Jian-zhong,YAO Yuan, WEN Chao-yan
(School of Chemistry Science and Technology, Zhanjiang Normal College, Zhanjiang 524048, China)
Abstract: Make use of the trait of aqueous polymer could separated two phases with solution in the presence of
inorganic salt,tae—polyphenol was transferred polymer phase. In an Tris buffer medium of pH8,the content of

tae —polyphenol was determined with Spectrophotometer. Good linear relationships was obtained in the range
of 0.004~0.4mmol-L"" of tae—polyphenol per milliliter of solution(R?=0.9999),and recoveries were found in the

range of 92.4%~103.5%. The method was quick,accurate and handled easily.
Key words :tea polyphenols;polyethylene glycol-4000;extraction;spectrophotometry
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