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Fig.1. Structure of doxycycline
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B2 S pm, 2.1 mm i.d. X100 mm, BEIFH : AR 0.1%
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2) LC-MS/MS&ft:

A FAbik  BSI(H), ¥x 7 U —EE :3.0kV, V
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Fig.2. LC-MS/MS Chromatograms Obtained MRM Mode
for doxycycline 2.5 ng/mL
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BN TIE, FBREOEHET v €= LK
WICOWTHELIZE 25, 0.1%NFBERIRE Kb B —
VR, Fln, TEI=MINLVEDRIELD A
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EPINL, BIRRI0 mLE2Mz, 300 E L, 7& b
%, 7& b=F U L~FH 0B Tl L, PLS-2TH
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R & N2 =55 A B 7R B O ER B S 2 & h
b, EDTABERZH WL Z & & L.

Table 1. Comparison of the recovery of doxycycline from
swine liver by using the acid solution or EDTA buffer

solution
Added solution(10 mL) Recovery(%)"
0.1 mol/L Hydrochloric acid 59.4
0.1 vol% Formic acid 81.8
0.1 vol% Phosphoric acid 78.3
EDTA buffer 99.4

* Fortified level : 0.05 mg/kg
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mL TE89WIEH EINT. T N T4 7V U RAEWE T,
&R EBHEERERT D720, I=DTHEBE LT
WOHERBIZLVIRERATF O TS EEZ LN, £ 2
T, BT OBEH AR LT,

KN T LE01%ON)FEE « A X ) —)VIEHK20 mL T2
VT4 a=mv T Ltk REUY A U AEERRTR0.05
mg/L (A ¥ —¥RIR) 0.5 mL Z&M L, 0.1%(V/NV)¥HE -
A X )= IVIRIE TR L=, PLS-23 =4 T ATlE10 mL
T99%, HLB X =% 7 ATX10 mL T94.4%IEH -,

Wiz, BoOmA, BoOIE, KO, HOHALOS
DEREE LT, TE MR LEERETE =Y -
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InertSep C18 500 mg/6 mL S X InertSep PSA 500 mg/6
mL =07 2%01%VN)FEE « A ¥/ —/VIFH20 mL
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Fig.3. Change in peak area of doxycycline standard solution
during storage in 0.1%(v/v) formic acid - methanol at
different temperatures
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Fig.4. Change in peak area of doxycycline standard solution
during storage in methanol
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FABAFAEL () 130.999LL b TRAFREMIEN S STz,
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S[EFRATIF I 1T B [ =R 0 F-145130.01 mg/kg TI1.2~
103.3%, 0.05 mg/kgT93.5~97.0%, O THIFEIX0.01 mg/kg
T5.2~10.2%, 0.05 mg/kgT3.1~6.3% T >7=. (Table 2).
W B EET0~120%, PHTREE15% A0 0 HIEED %
7= L7z,

BB~ U w7 ZOHE DL DUV THRANEI R
W31 2 EIULER100 %FA S IREIZ R D KO I L7~ b
Vw7 ATAEEL IR DV AR ELR R I3 2 B — 7 HfE
RS, mREE0.96~1.05TH Y, WIhoikhHe
BOTH, = b v s AL BBIE~DOBEREEITRD
SN0 T=. 0.01 mg/kgBRNFRYMIZ 25 L 5 ISR L=
~ MU v 7 RIRIMELERK COS/INILE RO T=E 25, 22
~31EETORMTSNZI0ZH-L TRy, REIZLD
EERAZ0.01 mgkglZi%E Lz

Table 2. Recovery of doxycycline from livestock products and

Seafood
MRL  Fortified level Recoveryl) RSD? Peak area

Sample 5

(mghkg)  (mg/kg) (%) (%) ratio”
Chicken muscle  0.05 0.05 96.4 4.6 1.01
0.01 99.4 5.5 0.96

Swine, muscle 0,05 0.05 97.0 3.3 1.02
0.01 99.7 5.2 1.01

Swine fat 0.05 0.05 96.2 3.1 1.00
0.01 103.3 10.2 1.01
Swine liver 0.05 0.05 93:5 6.3 1.03
0.01 91.2 8.2 1.05

Yellowtail 0.05 0.05 96.7 39 0.99
0.01 99.0 6.4 0.97

1) n=5, 2) Relative standard deviation,
3) Matrix standard / standard in solvent, n=2
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Determination of Doxycycline in Livestock Products and Seafood by LC-MS/MS

Maki KOBAYASHI?, Naoko SAKAI?, Maki KANDA? Hiroshi HAYASHI? Yuki OMACHI?,
Yuka MORITAZ?, Satoru NEMOTOP and Tsuneo HASHIMOTO#

An analytical method based on LC-MS/MS was developed for the determination of doxycycline in livestock products and seafood.

Doxycycline was extracted using acetone after acidification with EDTA buffer. Crude extracts were defatted by liquid-liquid parti-
tion using acetonitrile and n- hexane. Cleanup was carried out using a combination of ethylenediamine-N-propyl silylated silica gel
(PSA) and styrene divinylbenzene-based copolymer gel (PLS-2) mini columns. Sample solutions were subjected to LC-MS/MS using
an external solvent calibration curve.

The average recovery (n=5) of doxycycline from five samples of livestock products and seafood (chicken muscle, swine muscle,
swine fat, swine liver and yellowtail) after spiking with doxycycline at the maximum residue limit(tMRL) or uniform limit of 0.01
mg/kg was 91.2 — 103.3% , with a relative standard deviation of 3.1 — 10.2%. The limit of quantitation of the developed method was
calculated to be 0.01 mg/kg.

Keywords: doxycycline, livestock products, seafood, LC-/MS/MS
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