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Method of Test for Veterinary Drug Residues in Foods -
Multiresidue Analysis of Hormones
L™ fF: AMesk> 2§ * 3 4 A 52 vep ¥ dienestrol # 1158
TR R B(FE LR ) % -
2. Wi MG T B2 (S kAR A 4T B BT B R (liquid
chromatograph/tandem mass spectrometer, LC-MS/MS)
T Zo T E o
2.1 %%
2.1.1. % Ap Ry 478 mFT K
2.1.1.1. 33k ¢ 7 F 4+ i (electrospray ionization, ESI) -
2.1.1.2. %45 : Shim-pack GIST C18 > 2 um > p j£2.1 mm x 10
cm s & e B o
2.1.2. =% % (Homogenizer) -
2.1.3 B i# &~ 7 %% % (High speed dispersing device) : SPEX
SamplePrep 2010 GenoGrinder® - 1000 rpm 4 F 5 & e & & o
2.14. & 5(Centrifuge) © # 22000 xgr4 > B R ##] ¥ 24°C

K

p
2.1.5. fcE #rw i (Microcentrifuge) © & ¥ i£20000 xgr4 + 4 -

2.1.6. 4§ A& F ¥ (Ultrasonicator) -

2.1.7. 4 F % (Shaker) o

2.1.8. R £ F(Vortex mixer)

219. ¥ F ;};é,%{g-étﬁ(Nitrogen evaporator) o

22, FRE VPR S LR L L RIDE R Ap KT ) okEERLE & T
A X R REE 5 &K fir B4 ~ primary secondary
amine (PSA)Z% octadecylsilane, end-capped (C18EC)3=#x
o7 2SR 7t 25°CEF £ 18 MQ - cmiv
+ ) ; dienestrol -~ diethylstilbestrol ~ 17a ¥ = f%
(170-estradiol) ~ ¢ = p% (estradiol) ~ z A ¢¢ = F%
(170-ethynylestradiol) ~ hexestrol ~ ¢ A % % f¢
(17a-methyltestosterone) ~ & % fit (progesterone) ~ % & fi
(testosterone) -~ testosterone propionate 2 zeranol ¥t pe #* &
# 5. diethylstilbestrol-dg ~ #¢ = p%-d, (estradiol-d;) ~
hexestrol-d, ~ & %% fi* -dy (progesterone-do) 2 % ¥ fir -d3
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(16,16,17-testosterone-ds) e i 2 p FR4EH B o
23. BEZ 4L
231 #s g 1 50mL > PPH o
232, McEyps g 1 2mL s PP -
2.3.3. Jgi 1 34420.22 um > PVDF#1 & -
2.3.4. 14 ii’:ﬂ%ﬁr%(Ceramic homogenizer)®*? : Bond Elut QUEChERS
P/N 5982-9313 » & f& & & o
2.35. it h g <i> % C18EC ~ PSA %100 mg -
3x1 %mb@%vmﬁ%%ﬁaﬁﬁ?%@%o
A2V iRFRpATERR A B ELY B LR
2.4, @EHzag
241 7 1%pspez & iRk
P-rkpp 10 mL > 4e 2 5 & 21000 mL -
24.2. ¢ H%éﬁm‘ e =Ry
B 2 2500 mL > 4
b R f& 0 Bk T TRy oo
2.4.3.30%¢c 3 %% ¢
Bz 3#30mL > 44 #p3F -k i@ 2100 mL -
2.4.4.200 MM & i 433 7% ¢
HP~4, 14420749 > 112 dpF k3 g 100 mL -
25. HpEApis LB
251 #b4p5RA
2200 MM 4 485421 mL > 43 B3 oK% 01000 mL > & 1%
FEARBIRA -
252. #EA4pBrB T o
2.6. Wipipivz el
2.6.1. pIRHE IR E
B~ diethylstilbestrol-dg -~ estradiol-d, -~ hexestrol-d, -~
progesterone-dqg % testosterone-ds e % P IR # 5 % G 1
mg - MrEfE o A BT ERAfET € 210mL o TE L3R
BRI Ji 0 20 -18°CHE £ p7 s o Fot PR R & N ISR R
Mg o P Ae - 31000 ng/mb o B TER FRARER R o
26.2. iz
B~ dienestrol ~ diethylstilbestrol ~ 17a-estradiol ~ estradiol -

T
z

HE0mML o JRIFR S (0 R 3 R
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17a-ethynylestradiol ~ hexestrol ~ 17a-methyltestosterone -
progesterone -~ testosterone - testosterone propionate % zeranol
e B L NSmg o MR A BT AR R LY
i5mL’mpﬁiﬁmy’%awag%%quﬁﬂﬁﬁﬁi
LR R £ 7 FRAFR 2 1000 ng/mlL s B TR R R o

2.7 Wizl

2.7.1. %P
Bt B2 > 59 AT BT E P o e
A RIS R 50 pLA 4 43 k5 mL *v'ﬁf&?iﬂ £ e
z 1%ﬁf,g’ﬁf&b R0 mL o SRR £ 304 0 A5 IR 304
& 0 4o r EoKPEEEAND Q0 1Y R & A RTK R 211000 rpmik i 2
A T e 1 ds 1S > 12000 xgdges 104 48 0 Bt ;3)3"-,‘,7?2 0
R e~ Z %A E e iR R10mL > 47 b it 3 kS
1= » & E iR s de r L e fo I e i %\}QZO mL > 3= iF
104 45 > *74°C > 2000 xg# <104 48 » B+ 2 =k » T kiR

EIE L o
2.7.2. ZE it .
BRTLEHREM* B BAEMY g U R AIE

¥ 21000 rpmir i 2 01+ ezl P F L 4w fe 0 122000 xgat s
104 48 > B~ F ik > 2v50°CI1 § F vRic > A F 4 130%¢ %
Bl mL g o g~ Mg Hes g ¢ > 1220000 xgaEes 104
48 0 Bt ‘};Ft‘fz ’ ‘q‘i/&"i@/ﬁ IR TTRR o
28 T M2 H@iv:
PZov o & R4 2 R % 5~100 pLz poRRAE 2 % 50
UL 2278 A WK ER3R » T ikT 7]iEE ;'am\ﬁ -
ER R L) R ﬂ%mf“’ﬁ%@ LR FER
% w8 i¥5~100 ng/mLi& &
;ﬁw@wa$@%@¢mﬁa@¢‘>
& +7 ¢ : Shim-pack GIST C18 > 2 um > p j£2.1 mm x 10 cm o
K47 R R 1 40°C -
BE AR R CARGBR U T AIFRREH R AT

P& ¥ (min) A (%) B (%)
0.0 - 20 75 — 54 25 — 46
20 — 6.5 594 — 54 46 — 46
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6.5 — 8.0 54 — 25 46 — 75
8.0 — 105 25 - 0 75 — 100
10.5 — 12.0 0—-0 100 — 100
120 — 12.1 0 — 75 100 — 25
12.1 — 15.0 75 — 15 25 — 25

# o 4p ik ¢ 0.5 mL/min o

PERPN 5 HL °

5% 1 F %875 1# (Nebulizing gas flow) : 3 L/min -

Sv 4 % %87~ :# (Heating gas flow) : 15 L/min -
/i & 8 & (Interface temperature) : 295°C -
7% A F A& (Desolvent line temperature) : 200°C -
4v# Bl F & (Heat block temperature) : 400°C -
¥¢ % # 8752 (Drying gas flow) @ 5 L/min o
Bopl oSN 5 £ F & @Rl (multiple reaction monitoring,
MRM)- i Bl &3 4 Q1/Q3%F & T /& (Q1/Q3 Pre
Bias) % zi4 ic £ (collision energy)4rtit % o
L RRIRFE R AT AR RATRY ZRE KRR E 2
R AR
2.9. B E 7 ER T
RAEPRREZRERZRES ub> & 4 ”/&#B%*%g%ﬁﬁfﬁ
HRY o R28.&TFERFEFT AT ﬁ%«ﬁ?%ﬁifsﬂi%i& O {8 M
LFGERZ S EF YRS A Pz » ¥ T 5|
PR RN LR R 7 E(opm)

e CxV .
WA LA Y2 ¢ 2 (ppm) = x 107

C:d REARFRRY LiFFE %2 kA (ng/mL)
Ve (s F 2 8% (mL)
M: Btz £ £(9)
PLCAREAES A TS HAE TR AT S 6 A
@ 17(100%) » 7 ¥ H FlhoT

AP $H AT 58 & (%) 53 5B (%)
>50 +20
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>20~50 +25
>10~20 +30
=10 +50

%2 » dienestrol % 1178 5 % 0.001 ppm ©
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54 & 1T
: J Zeranol 4.728 m/z 321> 277
J\fstradiol-dz 4.771 m/z 273 > 147
Estradiol 4.783 —>M m/z271>183
_: Testosterone-d3 4.910 m/z 292> 97
Testosterone 4.940 m/z 289 > 97
_- )\Jk— 17a-Estradiol 5.064 m/z271 > 145
[LIM-Ethynylestradiol 5.353 m/z 295 > 145
; ]\17&-Methyltestosterone 5.487 m/z 303 > 97
: /t)iethylstilrestrol-dg 6.301 m/z 275 > 259
E /%ethylstﬂbestrol 6.369 m/z 267> 237
: k)ienesmﬂ 6.409 m/z 265 > 93
__ /\Hexestrol-cu 6.574 m/z273 > 136
KHexestrol 6.596 m/z269>119
Progesterone-d9 8,662JL m/z 324> 100
. Progesterone 8.756jL m/z 315> 109
Testosterone propionate 10.308 fl m/z 345 > 97
| 25 | 50 75 C 100 12.5

Time (min)
&2 MRM B 2#
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¥+ % ~Dienestrol % 1178 j= f % g & Zz HEp2pAMERED EFR
LIRS 'S
A i g+ [QUO3| .
N we |
, io o | | BEEFMZ)> | L ER P SRE S
2oz v b | Hes v o LS
A @) |y | V)
. ] 265 > 93* 19/14 25 i .
Dienestrol ESI 265 > 236 13/24 1 Diethylstilbestrol-dg
. . ] 267 > 237* 9/49 29 i .
Diethyilstilbestrol ESI 967 > 229 9/9 36 Diethylstilbestrol-dg
. 1708t = . 271 > 145* 21/25 39 .
170-Est I ESI Est -
7a-Estradio 7 S 271 > 183 13/18 40 stradiol-d,
271 > 183* 13/18 41
Estradiol i ESI Estradiol-
stradio e | ES 271>145 | 2224 | 39 stradiol-d;
. T R ) 295 > 145* 26/30 41 .
17a-Ethynylestradiol ESI Estradiol-
7a-Ethynylestradio - S 205 > 159 24/15 34 stradiol-d,
269 > 119* 12/19 41
H I — ESI H B
exestro S 269 > 134 12/25 16 exestrol-d,
"R N 303> 97* 6/10 25
17a-Methyltestosterone A ESI 303 > 109 6/13 29 Testosterone-d;
315> 109* 12/18 26
EN T * -
Progesterone w A4 A ESI 315 > 99 19/1 93 Progesterone-d
. 289 > 97* 6/10 23
Testosterone ¥ Tk ESI 289 > 109 14/13 o5 Testosterone-ds
345 > 97* 10/10 23
Testost ionat — ESI* Testost -d
estosterone propionate 345 > 109 10/18 26 estosterone-d;
] 321> 277* 15/14 20 .
Zeranol — ESI 321 > 303 10/12 20 Estradiol-d,
Diethylstilbestrol-dg — ESI 275 > 259 10/18 26 —
Estradiol-d, pe = fi-d, | ESI 273 > 147 10/15 | 39 —
Hexestrol-d, — ESI 273 > 136 10/14 16 —
Progesterone-dy + #Ar-do | ESI 324 > 100 12/10 | 23 —
Testosterone-d, % Hfr-ds | ESIT 292 > 97 6/10 23 —

kST 2
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