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315012
GC/MS5975N 50g
0.25 1.0pgkg” 83.7  107.9
68  19.7 1.0 pgkg”
77 216 GC/MS5973 GC/MS5975N
m/z 876 m/z 663
TS201.6
GC/MS5975N
16
[1-4]
1
(23], 1.1
( GC6890-5975N)
1.0 pgkg’ (Sigma 3K30) (BiiCHI)
(Organomation Associates)
(. (Supeclo) (MILLI-Q MILLIPORECO)
(Votexgenie-2 ) (SCQ-
250) (TSHZ-A-05M).
(LC/MS/MS) (98 ) (98 )
GC/MS5975N (99 )  Sigma (99.5 )
GC/MS5973 (993 ) (99.0 )  Dr. Ehrens-
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torfer 98 ) ( 975 ) 2.5mL 50 N,
98 ) 97 ) Tokyo kasei 1.2.3
(988 ) (98.0 ) 125 uL -
(984 )  Sigma-Aldrich (99.7 ) (VIV=1:4 ) 65
19- (99 )  Fluka (98 ) 45 min 125 uL
Acros cis-DES:
transDES=28 72 Pl 1.3 GC-MS
B- (Sigma G0876) H-2 HP-5MS (30 m>0.25 mm><0.25 pm)
GC 0.6 mL-min”’
97 265 70
550 4h 1 min 40 min' 185 20
0.2 mol-L™! 12.95¢ 252g min 20 -min’ 225 10 min
800 mL pH 5.0 30 -min’ 270 8§min 20 -min’
1L.15 15 (0.25 315 6 min.
HCI  pH 2.0). 2.0puL. MS 285 El
12 70 eV 14.5 min
1.2.1 m/z 80 999
50g 15 (SIM).
mL 60 uLp- 37 1.4
0.75g 25 mL (SIM)
4000 r'min” 10 min 50¢g
15mL 10mL 2 (Opgkg' 1pgkg' 25upugkg’ 5
45 ngkg")
122 ( Y
4.5mL ImL 23 )
mL 15mL Ui
4000 rmin” 10 min 1.5
5mL 1. 50 50g (n=
N, 0.7 mL 100 uL 6).
15 6 mL. Opgkg' 0.1pgkg’ 025pgkg’ 05ugkg’ 1
(lem ) Cis ( 5mL ngke' 2pgkg’ Spgkg' 4
15 1) S/N =3
15 5mL 1 S/N =10
5mL .NH, 1pgkg! 25ugke”  5pgkg’
15¢g 3mL 3

3mL Cis 3x
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1 pgkg! 2 SIM
(n 7).
GC/MS5973
2 800 1 .000. GC/MS5975
m/z 663
2.1 m/z 876
m/z 876
[1-4, (10] LC/
6-9] 16 MS/MS GC/MS5975
1. GC/MS5973
GC-MS 2.2
(0.66+0.10)ug kg (0.61+0.07)ug’kg” Cis
1.0 ugkg™” 15
NH,
0.25 pgkg™” 83.7 1079
GC/MS5975N  GC/MS5973 6.8 197 ( 2)
7.7
216 ( 3). e
GC/MS5973
1 16
/min LODP/(ugkg™) R*®
cis-Diethylstilbestrol 15.16 660", 631, 341, 303 0.14 Y=12200X-2920  0.991
trans-Diethylstilbestrol 2136 660", 631, 341, 303 0.36 Y=17 800X-2310  0.997
Dienoestrol 21.06 658,445, 461, 446 0.5 Y= 19 300X+2 050  0.988
Hexestrol 21.03 331", 332,303,275 0.5 Y= 268 000X-38 400 0.996
Methyltestosterone 27.68 480", 465, 369, 335 0.25 Y=28 200X+2 630 0.992
Norehtisterone 2933 476\, 477, 461, 355 0.5 Y=17 200X+1 970  0.998
Zeranol 29.68 696, 625, 608, 555 1 Y=2530X-510 0.992
170-Ethinylestradiol 3072 4740, 459, 446, 431 0.5 Y=31500X+1910  0.983
Boldenone 31.12 678, 465, 464, 369 0.25 Y=15300X+1420  0.998
D-(-)Norgestrel 3295 4611, 490, 462, 355 0.5 Y=45 000X+1 460  0.998
19- 19-Nortestosterone 3327 666", 667, 306, 453 0.5 Y= 11 700X+2 980  0.980
Testosterone 3418 3200, 680, 467, 451 0.5 Y= 20 300X-725 0.991
B-Estradiol 3468 664,409,451, 355 0.5 Y= 43 900X+476 0.999
Estrone 3562 466, 409, 448, 422 0.5 Y= 44 300X-440 0.999
Estriol 3634 876, 663, 449, 409 0.25 Y= 13 900X-528 0.998
Medroxyprogesterone 38.18 479,357,383, 369 0.5 Y= 66 400X-1800  0.998
Progesterone 3875 510,511, 495, 425 0.5 Y= 15 900X+822 0.997

0 (2)LOD

)R
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16
fngkg™") lngke™ / RSD/ / RSD/
0.28 030,022,021,023 8550152 178
o , 0.70 0.71, 0.69, 0.59 94.848.8 93 8954139 155
cis-Diethylstilbestr-ol 1.4 158, 1.42,1.39, 1.41 103.526.3 6.1
0.72 0.80, 0.61, 0.62, 0.73 95.8+12.5 13.1
, , 1.8 1.62,1.81,1.92 99.148.5 86 9494124  13.0
trans-Diethylstilbe-strol 5 ¢ 3.95,2.74, 3.00 89.6:17.7 19.7
1 1.18, 0.88, 0.97, 0.83 96.5415.5 16.0
Dienoestrol 25 1.89, 2.45,2.50 9124135 149 967+13.7 142
5 5.63,3.51,4.56, 4.20 89.5417.7 19.8
1 1.04, 1.16, 1.04, 0.85 10234128 125
25 1.96, 2.50, 2.70 95.5415.3 160 1008£11.0 109
Hexestrol 5 5.73,4.32,5.33 102.55145 142
1 0.98, 1.06, 1.04, 0.90 99,5472 72
25 2.41,2.53,2.66,2.30 99.0+6.2 63  999+68 68
Methyltestosterone 5 4.47,5.52,5.14,5.13 101.3+8.7 8.6
1 1.00, 0.94,0.91,0.78 90.8+9.3 10.2
Norchtisterone 2.5 2.87,2.63.2.31 10415112 108 946113 119
5 4.04,5.14, 495, 4.11 9124113 12.4
1 0.95,0.69, 0.87,0.71 80.5:12.6 156
Zeranol 25 234,188, 1.94 82.1£10.0 122 837120 143
5 4.98,3.34, 4.70, 4.62 882146 165
1 0.84,0.86,0.71, 0.94 83.849.5 11.4
, . 25 2.90,2.43, 2.00 9774180 184 9214124 135
170-Ethinylestradiol 5 5.09, 5.06, 4.86, 4.26 96.4+7.7 8.0
1 118,131,081, 1.14 111.0£213 192
Boldenone 25 3.51,2.52, 2.83, 2.39 1125£200 178 107.9+17.6 164
5 430,543, 4.63, 5.65 10014128 12.8
1 0.89, 0.62, 0.67, 0.92 77.5415.2 19.6
25 3.11,2.52, 2.63, 2.29 105.5£13.8 131 884174 197
D~(-)Norgestrel 5 4.67,433,3.76,3.68 82.249.4 1.5
. 1 120, 1.13, 1.18, 0.77 107.04202 189
25 3.10,221,2.51 1043£18.1 174 102.7+15.6 152
19-Nortestosterone 5 470,5.46,5.10, 4.21 97.4+10.7 11.0
1 1.10, 1.01, 0.95, 0.69 93.8+17.6 188
25 1.95.1.97,2.30 82.947.9 95 853134 157
Testosterone 5 4.59,3.95,3.62,3.57 78.749.4 11.9
1 0.99,1.10, 1.12, 1.06 106.8+5.7 5.4
, 25 3.22,2.44,2.51,2.42 1059153 145  1009+13.6  13.5
B-Estradiol 5 438,547, 4.14,4.03 90.1+13.2 14.6
1 0.69, 1.1, 1.07, 0.85 92.8+15.8 17.0
25 2.1,2.59,1.97,2.83 94.9+13.5 142 947+103 109
Estrone 5 5.3,4.86.5.05,.4.07 96.4+7.5 7.8
1 113, 0.98, 0.95, 0.90 99.049.9 10.0
. 25 2.65,2.56, 2.45,2.96 106.248 8 83 994109 109
Estriol 5 4.09,5.32,5.00, 4.21 93.1+12.0 12.9
1 1.08, 1.05, 0.99, 0.89 100.328.4 8.4
25 2.19,1.73, 2.08 80.049.6 120 9414122 13.0
Medroxyprogesterone 5 5.32,5.06, 4.24,5.10 98.6+9.5 9.6
1 0.93, 0.89, 0.98, 0.84 91.0+5.9 65
25 2.69,2.04,2.55 97.1£13.7 141 9354108 116
Progesterone 5 3.96,5.35,4.11,5.22 93.2+14.5 15.6
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16 (n=7)
/ /
cis-Diethylstilbestrol 108, 78, 75, 81, 79, 76, 83 13.8
trans-Diethylstilbestrol 111, 85, 86, 101, 68, 90, 91 14.9
Dienoestrol 104, 116, 104, 85, 110, 120, 106 10.6
Hexestrol 118, 88,97, 83,71, 65, 84 20.1
Methyltestosterone 98, 106, 104, 90, 97, 87, 83 9.1
Norehtisterone 100, 94, 91, 78, 89, 88, 96 7.7
Zeranol 95,69, 87,71, 102, 87, 93 14.2
170-Ethinylestradiol 84, 86, 71, 94, 133, 82, 103 21.6
Boldenone 118, 131, 81, 114, 104, 90, 100 16.2
D-(-)Norgestrel 89, 62, 67, 92, 61, 98, 78 19.4
19- 19-Nortestosterone 120, 113, 118, 77, 125, 115, 140 16.6
Testosterone 110, 101, 95, 69, 65, 78, 89 19.3
B-Estradiol 99, 110, 112, 106, 78, 79, 93 14.5
Estrone 77, 85, 88,91, 110, 95, 83 11.8
Estriol 113,98, 95,90, 114,94, 78 13.0
Medroxyprogesterone 108, 105, 99, 89, 101, 99, 83 9.0
Progesterone 93, 89, 98, 84, 81, 79, 76 9.3
GC/MS GC/MS/MS  LC/MS/MS 4],
23
4
Alida 50 uL
(SFE) 2 5pgkg'?.
Daeseleire 25 3
Cis NH»
0.1 2.6pgkg’ 03
4.6 ugkg M. Michel 12
LC/MS/MS
2
-1 [11
ngkg' M.
19- 10
(8]
(1] , , . [M].
23 ,2002.
4 [2] Alida A M S, Paulus W, Zoontjes A, et al. The use of

4 supervritical fluid extraction for the determination of
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Journal of Liquid Chromatography and

[M].

confirmatory strategies for the surveillance of anabolic , 2003.

steroid abuse within northern Ireland[J]. Analytica [9] , s
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Determination of 16 Sex Hormones in Pork by Gas

Chromatography-mass Spectrometry

ZHAN lia, LI Zuo-qing*, YU Xue-jun, FAN Yuan-mu, CHEN Shu-bing,
XIE Dong-hua, FANG Ke-teng, YANG Juan-fen

( Ningbo Entry-exit Inspection and Quarantine Bureau, Ningbo 315012, China )

Abstract: Using GC/MS (Agilent 5975N), the author proposes a highly efficient method for simultaneous
determination of 16 sex hormones in pork. In analytical process the detection limits are 0.25~1pg'kg™”. Overall
to 1079 ,and from 6.8 to 19.7

to 21.6

recovery () and relative standard deviations(RSD, ) range from 83.7

, respectively. The within-laboratory repeatability (RSD, ) range from 7.7 when the adding
level of 1.0 ug'kg! is used. The results show the satisfactory recovery and repeatability. In addition, when
GC/MS(Agilent 5975N) is used, the quantifier ion of heptafluorobutyric anhydride derivative of estriol is m/z 876
whose intensity is higher than that of m/z 663.

Key words: sex hormone; gas chromatography-mass spectrometry (GC/MS); pork

CLC number: TS201.6 Document code: A


http://www.wanfangdata.com.cn/qikan/periodical.articles/fxhx/index.html



