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Method of Test for Veterinary Drug Residues in Foods —
Test of Tetracyclines
Lig * & [ ° ﬂ\%ﬁﬁﬁ" i N F 40K A P v TRk F (tetracycline)
SIEPLA F(AER)Z FERT AT o

2k E T E %ﬁ%“’ SEPZ R A kTP TR ¥ & (liquid
chromatograph/tandem mass spectrometer, LC/MS/MS) 4
1723 0%

2.1. %%

211@ﬁ%ﬁ8%?&@
2111, 35k 0 R3S Y 3 (positive ion electrospray
ionization, ESI") o
2.1.12. k47 ¢ ACQUITY CSH C18-1.7 pm> p f£2.1 mm x 10 cm
R A

2.1.2. #.< #(Centrifuge) : ¥ 8 :E4C LT -

2.1.3. ¥ F % (Shaker) o

2.14. =2 %‘r # (Homogenizer) °

2.1.5. ¥ # 7% % % (Nitrogen evaporator) °

2.1.6. "] ifEl P 7 % P-4 % (Solid phase extraction vacuum manifolds) °

2.1.7. R & F(Vortex mixer) e

2B UM U o ME D RIBEY RAPA TR 2 S
fi& (trichloroacetic acid) ~ 44 & = 4p (sodium dihydrogen
phosphate monohydrate) ~ & & ~ #pk ~ 3 3 L 40 % ¢
= ¢ f& - 4h(disodium ethylenediaminetetraacetate)3=
FHBEESL L IR0 T 25 CT E18MQ ¢ cm
Wby e Rl E O BRI-EKZ  BRSe BHK
% ~ "M 3 v Tk W Z -~ 4-epimer-tetracycline -
4-epimer-oxytetracycline 2 4-epimer-chlortetracycline ¥+ f&
RS

23, BEZ R
23.1. g P 50mL > PP -
2.3.2. H4p % B~® (Solid phase extraction cartridge) : Oasis HLB > 6
mL > 500 mg > & fF & 5 o
2.3.3. Ja A : Whatman No.2 » & fF & & o
234, P 34720.22 um o Nylom‘aL B oo
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4. #F&z2 AW
2.4.1.0.1M#%& #pa% ®
P REFRE19 g 3 3+ K3 f2 i +1000 mL -
242.02MEFA & = 5% ¢
HP-EiEL & - 40284 g0 3 35 k3 R = 1000 mL o
2.4.3. Macllvaine 3 7% % :
B~0.1 Mg #5f4% 7% 615 mL% 0.2 MEifk & = 4075 /%385
mL- R EAEIpH4L.0-
244, 70.01 M2 = sz o &= 40 2 Macllvaine ¥ 73 /%
FLPev Z hkw o B 40336 g0 M Macllvaine 3 7% % 3 fZ 1
= 1000 mL -
2.4.5.20%c %A%
Ber sgrd g3 ok 2 §(VV)W BR & o
2.4.6.5%7 fRiA R
BV ARSI g R 595 (V) BR & o
24.7.2.5%= % ﬁj}a ﬁ’xzp i
Bz & g%—lgr;; 25g> 3 @I KA fER = 1000 mL o
2.5 HEdpipie 2 el
25.1. BEARIBIRAC
Be? BelmL > 4ed 33 K€ 21000 mL > R iE e 0 Pk
RETER B ARIA RA -
252, BEApiBa B
B~? g lmL > 4ce %@ 21000 mL » "R iR 0 PipiR &
T 8405 "B -
26, HRER R HU
PARE I e Rk E A e R E e Rk E o M2 mF
> Tk % - 4-epimer-tetracycline -~ 4-epimer-oxytetracycline -
4-epimer-chlortetracycline ¥ pg * %% & % 10 mg » # Frf- T
AW ® ERAGRZ Y R 310 mL o 1T AR R oo prF Y
20°C o fek A B BB BARE RRR S 1120%2 iR R A
23 0.025~2.5 ug/mL » E T &R o
2.7 k2 W
2.7.1. FB:
2.7.1.1. »vp

Rig w7 28 B OS g R B g P o
2



93 4F 1 H 14 HEZEFE 0939300627 5,04

100 ££ 12 A 27 B2 &5 1001904986 HE/NEETE
101 £ 6 B 14 HEFSE 55 1011902056 SENEETE
102 429 H 6 HEH2 &5 1021950329 SN\ EEIF

4 » Macllvaine s &% % 15 mL » * 'fﬁ;w 1248 0 =TS
A kB0 113200 % gl 104 48> B~ b iR o *éﬁwﬁ v
Macllvaine s % % 15 mL> £4F 5 B~— &> & & F 5% -
oo Te W 15mL o MER & 1A 4 4RITSA 4 123200
X gHrSe g o BT R AN RS X T RIRY
T B o B o

2.7.1.2. 54+
HAEPHRMSmL > 30 4te g ¢ o 4 » Macllvaine
=% %20 mL > ’3""115'}&' 148 JRFSH 40 113200% g
Y104 480 B iR EE LY o

2.7.1.3. B
Rt H i B2 (S B2 g0 %F?ﬁi—”i’ B g e oo
be n2.5%= § AR 10 mL o ,t,s, E1nd s 4RIFS
AdB o 113200 X g SA A B iR o A G 4 b
Macllvaine % % ;% 15 mL > ‘zr\q%/ Ellds RFSA
4 0 123200 X @A SAAE £ B FR e e r e 210
mL s %GE R & 1A 4o 38T SA 40 123200 X gl SA 4 s
EAFS I o T R REET Y o

2.7.1.4. 4%
RN £35S o L B F Y
4v » Macllvaine # 7% ;%25 mL - *@fﬁ RELL G RYT
5448 0 123200 X gdtes 104 4o Be b R g L h

2.7.2. & it

2.7.2.1. wep gLt
P27 1127128 HE i A% o A 2 FE ALY FRG
mLZ 2 3+ -RomLiBkz FipFB™ 3 i d % o 115%
?OARAROmMLIE G ARk o BT EEOomLIF R 0 T
o o 40CRip ¢ § F Ric 0 mAF P 1120%¢C
WARART T FE I 1ImL §RtEiEig 0 BT o

27202, P REEBE
P27 13827148820 % A% > 3 2FFA LT ARG
mL% 2 83 K6mLEX2 FpEE® - B ndijgend
S+ komLZ 5% ARz 6mLinie > A dljke g u®
O ML J o fe bR 0C K ¢ f ki
mF P 20%e ARG ESETF I mLo KipEdE
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oo B TTRRR o
28 AF T kT AR YT
%zvﬁ%WNﬁﬁﬁﬁﬂiiﬁﬁ%@’ﬁwTu%%k
BRAREZZImLA fZ > SpPBipis BT 70 EEFRPE
R TS o ERA G2 A o BHREL Ed R
%ﬁ%&’@wﬁﬁﬁﬁLﬁﬁ%ﬁo

AR R AT B %ﬁ?ﬁ;ﬁz? A SEAG

B R T AR B LT S B TR A
¥ ¥ (min) A (%) B (%)
0—1 95 — 95 5—5
1—2 95 — 85 5—15
23 85 — 80 15— 20
3—6 80 — 70 20 — 30
6—7 70 — 10 30 — 90
7— 11 10 -2 90 — 98
11— 12 2—-2 98 — 98
12 — 18 2—-95 98 — 5

#F#4p ik ¢ 0.2 mL/min o
A& 15ul e
£ ¥ % /& (Capillary voltage) : 2.5kV o
%ﬁ—? Jh:8 & (Ion source temperature) : 150°C -
ig—#?i 5§78 & (Desolvation temperature) : 500°C -
7% W4T F ¥4/ i# (Desolvation gas flow) : 1000 L/hr o
n;i BlHEsY 1 2 £ F & 4 ) (multiple reaction monitoring,
MRM) o 8 | 3= ¥~ 84 44 7 /A (cone voltage)
2z fg it £ (collision energy)4rtit % o
PRI RIER AT AR VR Y 2 RE K T A
2Pl Rk e
29, FWREHRE T ERT
HREEPRREZEEZRES UL - A WL > R An & 47 ¢ B 5 3%
WP RS (T AT o Bk iR SRR T 2
ﬁ?ﬁﬁa’éﬁ@wmwﬁﬁéﬁawwiw’jﬁfﬁ%
—\. ’ ﬁ»lu}ﬁgé‘ré % ;j;m-l -%7\ g = (ppm)
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R &2 E 2§ Eppm)= O
v

Cid AF 7 RBERRTRRZY L2 2 kK (ug/mL)
Vet fs %5 2 A (mL)
M=%ﬁ¢ﬁﬁwf@ﬂ@)
PAPHAET R A RS B AR G A
B (=100%) * % 37 B4

1P ¥ A 5 R (%) %77 47 (%)
>50 +20
>20~50 +25
> 10~20 +30
<10 +50
GERNES TSy 2 I%%ﬁt% FIEFIE F 24k DE g
FUit R R385 5 ppb o MFHE THB5 5 50 ppb

2. b é»%ﬁ%@% g e
R S M EZE T S Y 22 P E R RO PIE Sk

o g o T4 R
2 3 = o e

A voe oz o FRAES (M/z)> LE it
apgrmn V) EV)

_ ) 445 > 410* 14 18
tetracycline v T ik F 445 > 427 14 12
' N 461 > 426* 16 138
oxytetracycline o Rk R 461 > 443 16 12
_ A 479 > 444%* 26 20
chlortetracycline Rk 479 > 462 26 16
. o 445 > 428% 12 18
g FE g IR

doxycycline LF Ee REH 445 > 154 12 30
4-epimer-tetracyclin - mo A 2 "
-epimer-tetracycline 445 > 427 24 14
b o . B 461 > 426* 22 20
-epimer-oxytetracycline 461 > 201 22 40
_ _ 479 > 444%* 26 22
4-epimer-chlortetracycline — 479 > 462 26 18




