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Test of Tetracyclines
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Method of Test for Veterinary Drug Residues in Foods -
Test of Tetracyclines (Draft)

LA i Aemh ABRNE S/KE SBZHUA ~ NBE -~ B~ &
FA 3L RO E P v 3 E (tetracycline) F 7@ Hua E (b

B NGESER, &
248k R R REFALE 0 LURARR M B B R (liquid
chromatograph/tandem mass spectrometer, LC-MS/MS) %+
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Doxycycline

13\ /

14 Oxytetracycline (R Chlortetracycling)
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Pharmacologically Marker residue
active substances

Chlortetracycline  gum of parent
drug and its 4-
epimer

Oxytetracycline  Sum of parent
drug and its 4-
epimer

Tetracycline Sum of parent
drug and its 4-
epimer

Doxycycline Doxycycline

Animal
species

All food-
produci
ng
species

All food-
producin
g species

All food-
producin
g species

ovine

Porcine,
poultry

MRL

100 pg/kg
300 pg/kg
600 pg/kg
100 pg/kg
200 pg/kg

100 pg/kg
300 pg/kg
600 pg/kg
100 pg/kg
200 pg/kg

100 pg/kg
300 pg/kg
600 pg/kg
100 pg/kg
200 pg/kg

100 pg/kg
300 pg/kg
600 pg/kg

100 pg/kg
300 pg/kg
300 pg/kg
600 pg/kg

Target tissues

Muscle
Liver
Kidney
Milk
Eggs

Muscle
Liver
Kidney
Milk
Eggs

Muscle
Liver
Kidney
Milk
Eggs

Muscle
Liver
Kidney

Muscle

Skin and fat
Liver
Kidney

COMMISSION REGULATION (EU) No 37/2010

Other Provisions
(according to Article 14(7) of Regulation

(EC) No 470/2009)

For fin fish the muscle MRL relates to
‘muscle and skin in natural proportions’.
MRLs for fat, liver and kidney do not
apply to fin fish.

For fin fish the muscle MRL relates to
‘muscle and skin in natural proportions’.
MRLs for fat, liver and kidney do not
apply to fin fish.

For fin fish the muscle MRL relates to
‘muscle and skin in natural proportions’.
MRLs for liver and kidney do not apply to
fin fish.

Not for use in animals from which milk is
produced for human consumption.

Not for use in animals from which eggs
are produced for human consumption.
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OH 0 oH 'O O OH 0 HO9 &
Tetracycline Oxytetracycline Chlortetracycline Doxycycline
C22H24N208 C22H24N209 C22H23C|N208 C22H24N208
MW 444.4 MW 460.4 MW 478.9 MW 444.4

” pH 2-6 - ﬁ?ﬁﬁﬂl%ﬁll%ﬁﬁ#ﬁ%@-epimers) ° ”

H
oH O OoH O OH

4-epimer-tetracycline 4-epimer-oxytetracycline 4-ep|mer—ChIortetracycllne
C22H24N208 C22H24N209 C22H23CINZO
MW 444.4 MW 460.4 MW 478.9
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BEmPEREEESWMRSE - [IRE WLt E 2=t b St e
ZHEMER 21 (MOHWV0036.05) MERZBREEER(EFE _RFAESEIL)

- SHBENN - - Wl - 2T BERE - 6BEEHNHN - Ald - i5E6 - 2T - B
)  DIRAEELRESGETISH EREH) RAEELAiBSREE

iE SRER)ETSEAE -
« LC-MS/MS « LC-MS/MS
 tflmlg - f@flmlae
1. MIREZE(Tetracycline) 1. MIREZE(Tetracycline)
2. BIIREZE(Oxytetracycline) 2. EUIREE(Oxytetracycline)
3. BMMIRE R (Chlortetracycline) 3. BMMIRE R (Chlortetracycline)
4. IREFEIREZE(Doxycycline) 4. REFZIIREZE(Doxycycline)
5. 4-Epimer-tetracycline 5. 4-Epimer-tetracycline
6. 4-Epimer-oxytetracycline 6. 4-Epimer-oxytetracycline
7. 4-Epimer-chlortetracycline 7. 4-Epimer-chlortetracycline

Q\/o @ £ 8 R B
= O 7 =
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ZIFEZRAB-msa=Enss s w5 sne

EmPEYRAERZEMEBSE - IRE | liks ke vl e A {E = b

ZERES ZHE(MOHWV0036.05) EEHRIEFER(E_RESEE)
. 5gHER . 2gHS

+ M25%=FEEE 10 mL - EBES1) My M25%=AKME5mL - ERES1SHE -
$8 . 1000 rpm RBS5 D88 - ? =8 1000 rpmiRE5%)1E -
o RR4°CBI3200 x gBEL 5988 - ELEER Wk RR4°CIU3200 x gBliL 5988 - BB -

° i’z,ﬁﬂfl@?]u/\ HY/E/TQ_].S mL E%’E—*‘*‘ ° 5% %m)\ HY/E/TQ_].O mL BE/H/IZEII:
Y12 788 - 1000 rpmikE57 EZZEVEE £
- EHLEER - o BEe s
. RRACLI12000 x gBEy 548 - b ¢ PEEFERZR . 56 EE®Q35mL -
s «  R4°CLL12000 x gEE/L 5088 - BV EBR
/35"”:

« Qasis HLB - 6 mL - 500 mg(&1E :
MeOH - H,O ; #1£ : &% : H,0 -
5%MeOH ; j#iZ : MeOH)

IR RAIMADMSO 50 uLi&iE4s -
EBMIUZ0.1%FEE Z220%FEE8 K
Ea2 mL(AKEEES20 mL)

« QOasisHLB - 6 mL - 500 mg
« MEEHE - mRIU20%ORBEEAL mL -
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1|§J___§—I—HE

EmPEYREEZESRELE - [IRE

ZHENERZ21EE(MOHWV0036.05)

A - iz

REMERZE

10
EM E /£ /)z;sl: —Trf

EmPEMRERZESWERGZE - IREERER

ERZEBBEBESERE_RFSEL)

« ACQUITY CSH C18, 1.7 um (W = . EAEHE
mmx 10 cm) o
- A01%FRAKER BO1%PHIEAR FILEN -« BASHE
- 187i& s @AAEE

IREESF7TBERERRINRN - EEF
o+ BEREHEFH50.005 ppm -
PR A 1940.05 ppm -
HEENficER 28 E0.025 ~ 25
Hg/mL -

TNREEE7TENEZRNA - BB -
E=5 - T - BEREHF1IR0.005
ppm - EAWHﬁﬂPi’ﬁ%O 05 ppm -
BEENictER SR 28 E 0.005
~ 0.3 ug/mL -




EN=ES R -T L

o IXANEHZEBWENNENEFIFG
— BMEA: 0.1%5BRE 7 KB F K
— E)4HB: 0.1% P 7 A IEA R

— EME: ACQUITY CSH C18, 1.7 um, R#E 2.1 mm x 10 cm

BEmPEMRERE SN X - TIRE
REMERZBRELEER

BEmPEMRERBESWERSE - TR
BMESFRERZ2HE(MOHWV0036.05)

(B RIEEIELE)

95-95 5-5 95-95 5-5
1—2 95-85 5-15 1-6 95-85 5-15
2—3 85—-80 15— 20 6—9 85—-70 15— 30
3—6 80—-70 20— 30 9-95 70—-2 30—-98
6— 7/ /0~ 10 30-90 95-145 2-2 98-98
/7—-11 10—-2 90— 98 145 - 15 2—-+95 98-5
11 - 12 2—+2 98- 98 15-18 95-95 5-5
12 - 18 2—-+95 98-5

(g @ £ 18 7 8
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BEmPEMREREERERGE - RS
REMERZBB(MOHWV0036.05)

EmPERAEEES®RELE - WIRE
REMERZER . BEER

6.05 TC

B 3.93 TC B
§ 1 4-epi-TC 4 65
| 4-epi-TC ]
X 357 S
') : ] .L
0-|l|||||||"||"ﬁ|||||||||||||. 0 IL'LII|IIII‘L|IJII||||j}|||||“|
5.00 10.00 5.00 10.00
TC 7S
445> 410* 445>410* 445>410* 445>410*
A45>427 445>427 445>427 445>427
445>397 445>226

CEERMTYH  EMBFHoGESE
EEEaZEV—HEE Y -

A RO EV)EEE
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BIFEZiRE-mEa=En e s mi s s ne
EmPERAEREE SRS E - IRERERERY

RRIEZEIEER(E_RFSBIE)

2 gtxmm

o= o M25%=F|EER 5 mL - IBEES1788 - 1000 romixE&E57 5 -
g o 1R4°CLL3200 x gBfiL 5388 - R B

- RBYMNMAZEARIOML - fE@ES178E - 1000 romixkz57 B2V I EER -
- BEEZHRZ2R - g LERA35mL -
«  R4°CLL12000 x g&f/O 57788 - BN EBRFE -

« OasisHLB - 6 mL - 500 mg(’&1E : MeOH -~ H,O ; #1x ; % : H,O ~ 5%MeOH ; 41 :
MeOH)

o HIREIMADMSO 50 pLk SR 4 -

- BREYILS0.1%FHEZ220%FEARESR2 mL(AEEES20 mL)

ACQUITY CSH C18, 1.7 um A:0.1%FR KA R B:0.1%FEBEA R
(P 2.1 mm x 10 cm) Ik EarmRis o

- - DEREFRZJ7TRNERRIA - 50 - &8 - 20T - BEREFEHPIF50.005 ppm - RAMEF
onl8 19730.05 ppm -
- BEULESSRNESER2EE 0.005 ~ 0.3 pg/mL -

Q\/O w £ B A B
Taiwan Food and Drug Administration
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= A =5 — ;—t ZaS . ap
E = B[O B -enmasn

BEERMHEE(n=>5)

HEES AP -~ BERR ~ ELit - 182% A g £ g
R EE B (ug/g) 0.005 0.05 0.005
HESBHITEE (ug/g) 0.005 0.015 0.05 0.15 0.005 0.015
. come | ¢ EEUCACIREAR - HEUNREB=ER |- BE4
EERATAZ/BERE | | cmoxpsiEd mL . EEHEEOML |- EHEEE2 mL
MREERENEE 2 EE S =
EmAtE 8i&
L FEER BB —
B SEEARE (M9/9)
ALY 0.01~0.1
: A B 0.3~0.6
« Doxycycline
=] 0.3
& 0.2
o Ch|0rtetracyc|ine H";Bs.l * HlEI= * ¥|.:5+ 0.1~0.2
- Oxytetracycline 3 B 0.6~1.2
« Tetracycline oy 0.4 -
Y. C/} F‘D)A %waﬁoo%nﬂug%mi%ra%
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2 EEZR
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B EH

: MMR(FER) ~ Al GERT) ~ 25T (5R10)
. IRRER(3&0ERD) - E3R(3F) - BE
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n‘E. : 5 FEﬁ E."“ﬁ =
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E LA -neenm

fes

REREE

AR TH [ 17 25 Hgk

W1

AR A I A SR Bgk

BREE-2

AR TH [ 7 25 Hgk

-3

ot

(g/mL)

Compound name: 4-epimer tetracycline

Correlation coefficient: r = 0.995260, r*2 = 0.990542

Calibration curve: 157.482 * x + -547.12

Response type: External Std, Area

Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None

8000 N 0.005"’0.3

g o0 - mIEHEE
2 4000
3

Canc
-0 50 100 150 200 250 300 350 400 450 3500

Compound name: 4-Epimer tetracycline

Correlation coefficient: r = 0.996846, r"2 = 0.993702

Calibration curve: 460.504 * x + 172.444

Response type: External Std, Area

Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None

0.005~0.2

100000

Response

50000

o | so ' 100 | 150 200
Compound name: 4-Epimer-tetracycline
Correlation coefficient: r = 0.975852, r*2 = 0.952287
Calibration curve: 69585.9 * x + 194286
Response type: External Std, Area

Curve type: Linear, Origin: Exclude, Weighting: 1/, Axis trans: None

—r Cone

T Smaasu
25 300

0.005~0.02

R SEEE

Conc
-0 100 200 300 400 500

< = — = = iawan 1 vuu anu uiwd Administration

I
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Waters-TQS-Micro
AB SCIEX Qtrap 4500
Shimadzu 8045
AB SCIEX Qtrap 4000
Waters-TQS
AB SCIEX Qtrap 4500
AB SCIEX Qtrap 4000

AB SCIEX 6500+

B E ¥ mh% BU5RE

ACQUITY CSH C18
1.7 pm - 21 mmx10cm

Agilent Zorbax SB-C18
S5um 4.6 mm x 15cm

Shim-pack GIST C18
2pm, 2.1 mm x 10 cm

ZORBAX Eclipse Plus C18
35um - 21 mmx 10 cm

ACQUITY CSH C18
1.7 pum - 21 mmx 10 cm

Poroshell 120 EC -C18
2.7 pm - 4.6 mm x 10 cm

Waters Xselect HSS T3
3.0 um, 3.0 mm x 15 cm

Kinetex C18
17pm 21 mmx10cm

Shimadzu LCMS-8045

Q\/o % £ @ R &
=S O 7=7 f---
O F DA ‘EWEE\I ?OO%N?? ug%mﬁ%mﬁ
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LA
S E(n) 3 3 3 4 4 4
« ERBEEZEITES

At AF PR(1X) -
- AREEBEAERBFEAR) -

- AMREFRAEHNITHEH
B(1x) -

[HEEMEURMARRAT Z2154]
1. BB SR B SR 2 HRAZRE(r) AE520.99 -
2. EEHBPRTI3E0.005 pug/g (S/N=10) -
3.REELIEHITHEE -
4. S EEIRIEAEERIE
) ® % i@ A O

MippERENERS
FDA Taiwan Food and Drug Administration 2 O
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/lJ\\ 7][' II?F_ :FiL] IEI llﬂlz o
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0.005 100.8 27.9 27.6
Tetracycline
0.015 93.7 22.7 243
0.005 101.8 26.4 260 BEm{CB@ERGIAZEIGREE
2  Oxytetracycline e
0.015 92.5 23.8 25.7 AINRE EWE CV
(Hg/9) (%) %
0.005 103.7 38.1 36.7
3  Chlortetracycline >0.1~1 70 ~ 120 23
0.015 93.1 19.3 20.8
>0.01~01 70 ~120 32
0.005 99.7 24.7 24.7
4 Doxycycline >0.001~0.01 60 ~ 125 45
0.015 85.4 15.8 18.5
: 4-epimer- 0.005 95.4 226 237
iacydlie 0.015 84.6 7.5 8.9
At 0.005 98.3 232 236
°  oxytetracydline g0 83.4 3.3 4.0
. 4-epimer- 0.005 97.6 237 24.3 ST
5 chlortetracycline ¢ o135 84.2 72 86 wem ClpARRENERS
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A b (35 BT ) B R = 613

L [a] 55l B 1A 28 E R A (n=3)

0.05 87.5
Tetracycline
0.15 88.5
0.05 97.7
2  Oxytetracycline
0.15 87.8
0.05 88.7
3  Chlortetracycline
0.15 83.8
0.05 88.2
4 Doxycycline
0.15 712.7
5 4-epimer- — 4.3
tetracycline 0.15 88.4
6 4-epimer- — 86.9
oxytetracycline 0.15 83.7
v 4-epimer- 0.05 9>:2
chlortetracycline 0.15 79.9

: FIRE | FHaE = .
s 2
1 8.1 9.2

5.3 6.0
lsa 157 BRICBERRIEZRNRS
7.3 8.4 AIRE BE QY
(hg/9) (%) %
12.0 13.6
>01~1 70 ~120 23
6.1 7.3
>0.01~01 70 ~120 32
21.5 244
>0.001~0.01 60 ~ 125 45
8.2 11.3
19.3 20.5
2.8 3.2
3.0 3.4
3.7 4.5
17.8 18.7 S
Q\/O @ & @ A &
5 : 2 6 5 I C/’FDA ﬁwa??oo%nf?ug%mi%m%
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" AR |FLEE -
i %

0.005 94.1 125 13.3
Tetracycline
0.015 934 17.9 19.1
0.005 974 99 101 EmCE@RGIEAZEIGREE
2  Oxytetracycline e
0.015 91.9 15.8 17.2 AINRE EWE CV
(Hg/9) (%) %
0.005 85.4 21.2 24.9
3  Chlortetracycline >0.1~1 70 ~ 120 23
0.015 90.8 10.8 11.9
>001~01 70 ~120 32
0.005 98.3 7.7 7.8
4 Doxycycline >0.001~0.01 60 ~ 125 45
0.015 88.2 4.5 5.1
: 4-epimer- 0.005 85.6 33 3.8
leaeyeling 0.015 88.7 5.8 6.5
: p 0.005 95.1 12.8 135
oxytetracycline. g5 87.6 7.1 8.1
. 4-epimer- 0.005 86.7 24.9 287 ST
chlortetracycline 015 82.8 103 125 wem CHpaARBEMEERS
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e fh (%8 M fn) B 5 ZE H EHE AR 2 B b (n=4)

,:J\\Dﬂlﬁf_ Slziéllﬁlui’—'?é o

0.005 98.1 13.5 13.8
Tetracycline
0.015 89.6 7.5 8.3
Ay - s s BERICERERSE RN
2  Oxytetracycline N
0.015 95.9 2.5 2.7 ARE EIRER Qv
(H9/9) (%) %
0.005 90.7 5.4 5.9
3  Chlortetracycline >0.1~1 70 ~ 120 23
0.015 83.9 12.2 14.5
>0.01~0.1 70 ~ 120 32
0.005 98.2 5.3 5.4
4 Doxycycline >0.001~0.01 60 ~ 125 45
0.015 87.0 10.3 11.8
: I 0.005 92.3 18.1 19.6
tetracycline 0.015 86.2 144 16.7
6 Aepimer 0.005 90.9 27.9 30.7
oxytetracycline 15 80.2 275 343
- . 91.8 10.2 .
7 4-epimer- 0005 0 i () ® % & 8 @
chlortetracycline ¢ 015 83.9 148 177 e oABERENEES

24



Z E(TEZR)E “ﬁbéFEﬂ 3 |__||:Iit wiha*"‘r_ﬁiﬁﬁ(n:4)

/\ /lJ\\hul}Er_ :FHIEIHSZ’?‘_‘ -

0.005 100.7 13.2 13.1
Tetracycline
0.015 92.9 7.1 7.6
0.005 102.8 70 68 BEmCE@ERGIAZEIGREE
2 Oxytetracycline -
g g 0.015 93.6 5.8 6.2 AINRE EBEWE  CV
(Mg/9) (%) %
0.005 95.9 14.2 14.8
3  Chlortetracycline >0.1~1 70 ~ 120 23
0.015 90.1 4.3 4.8
>001~01 70 ~ 120 32
0.005 106.0 13.2 12.5
4 Doxycycline >0.001~0.01 60 ~ 125 45
0.015 90.0 5.9 6.6
: I 0.005 104.5 8.6 8.3
tetracycline 0.015 91.2 6.1 6.7
6 Aenimer 0.005 109.1 7.3 6.7
oxytetracycline ¢ 915 91.5 47 5.2
. 4-epimer- 0.005 104.3 12.9 12.4 ST
- chlortetracycline ¢ 015 916 8.0 87 wm ClARBENERS
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T‘ J‘\-EE- “MéFEﬁ ~ nnit “M-I-‘ﬁ F!_FI:I:1E(n 4)
RN

0.005 91.6 13.5 14.8
Tetracycline
0.015 93.3 4.4 4.7
0.005 904 18.1 200 EmiCEEEAEAZEIHE
2  Oxytetracycline -
0.015 948 4.3 4.6 wINEE EhE cv
(Mg/9) % %
0.005 107.2 9.1 8.5 L9/ (%) 2
3  Chlortetracycline >0.1~1 70 ~ 120 23
0.015 93.7 55 5.8
>0.01~01 70 ~120 32
0.005 1129 12.2 10.8
4 Doxycycline >0.001~0.01 60 ~ 125 45
0.015 944 5.0 53
: A-epimer- 0.005 98.5 154 156
tetracycline 0.015 917 73 8.0
T 0.005 104.6 10.8 104
°  oxytetracydiine 0.015 934 76 8.1
P _ 0.005 105.9 114 10.8
7 h|4 il () & & 8 3 B
chlortetracycline 9015 92.1 5.2 56 wum CHpARREMERE
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NEATRRERETEES R el .
Compound
0.005 pg/g 0.01 pg/g 0.005 pg/g 0.01 pg/g
EUE (%) CV (%) EUIEER (%) CV(%) EUEER (%) CV (%) BILE (%) CV (%)
Tetracycline 96.5 6.0 84.2 6.4 153.8 10.5 128.6 10.0
Oxytetracycline 98.2 4.9 89.5 4.2 159.6 12.0 138.5 12.3
Chlortetracycline R 83 79.3 4.7 141.3 8.6 121.3 13.6
Doxycycline 106.1 10.9 88.7 7.2 174.1 22.3 1374 17.7
e Al 109.4 2.7 92.0 3.8 174.2 14.0 140.5 12.3
tetracycline
3 el 113.7 3.7 99.0 3.8 180.8 12.7 151.6 14.3
oxytetracycline
o AP 97.2 7.8 90.6 41 152.3 7.9 138.4 14.8
chlortetracycline
"B Demeclocycline V@ K e R m
D YT UL
DA Taiwan Food and Drug Administration
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ME B CERiGEREER
(n=5)
Compound
0.005 pg/g 0.01 ug/g 0.005 pg/g 0.01 pg/g
EUE (%) CV (%) BUER (%) CV (%) BIUER (%) CV (%) BUER (%) CV (%)
Tetracycline 93.1 11 904 49 1404 3.2 133.9 6.4
Oxytetracycline 88.7 1.9 87.3 5.0 135.2 4.1 129.4 5.2
Chlortetracycline [:y ¢ 2.1 81.7 5.9 131.0 2.1 120.7 7.1
Doxycycline 63.3 2.6 60.2 4.5 96.9 8.8 91.6 7.6
4-Epimer- 84.6 1.6 79.8 3.4 126.2 3.0 117.8 6.7
tetracycline
4-Epimer- 80.6 5.3 76.1 2.8 116.2 2.8 110.5 5.3
oxytetracycline
4-Epimer- 81.6 1.4 75.5 1.5 120.6 1.8 111.4 4.9
chlortetracycline
A8 Demeclocycline qrfo @ E ' R
oA SR LB SR
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133 BREREAMEE 2 ESBBRE0.05 ug/g - EHEHE
U 16 B8 49 85 E1(0.005 ~ 0.3 pg/g)EEEY - Eities
SRR RERELORE -

O3 ARNEREHERSREH(AREE)ERFINEES

Mt
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0.05%0.15 pg/g - KA ESRMBEZIRTE
R150.00580.015 pg/ml - HER(NHEZ)ES
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4 ITAREEER -  HRB3XERREAR - 395K H
EREEEREAR  BEFSEEMR0.005 ug/g -

AIFRBIRSHIEZEEMHR -

o| &4 : AN ZEIDoxycyclineEBRAEE ZEE B =4/0.01
ug/g - BIRAI EREZEEMREMBRZEBRHTE - AKX
REBEEZEEWMR{N4EF0.005 pg/g -
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