drEE 25455 2020 42 10 A 45 54 455 10 11 Chinese Journal of Veterinary Drug -1

doi:10. 11751/ISSN. 1002 —1280.2020. 10. 01

R 2H 2R 22 0 B 2%k B T E Y
e SR (3 1% A 5T

1 > 2 X T 2%
g& i é/\b/\ ’%?HB’ Ej DH %/—i\—?%
(L. TR AR R ZE ST BE 24 B, FR M 450002 ;2. i) B 45 54 24 1Dk W 22, 48 450008 )
(Y EHHAT] 2020 -03 -31 [XEAARIEFE]A [XEHE]1002 - 1280(2020) 10 —0001 -09 [ FE4HZES15859. 84

[ E] ARNBARFLEARAE RESTHNREL S, ELT YA AU B IR E
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ZEIX, HLB [H 46 2B % b, 8 2000H 35 35 1 %, DL 0. 01 mol/L Z A 2Bk - 2/ vk oh 48, B ok
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0.999, A J7 k4 LA 448 ey AR M IR 4 25 we/kg, £ ER A S0 we/kg; 2 AFAE B A % + 41 4
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Abstract; In order to detect the doxycycline residues in chicken tissues and ensure the quality and safety of

poultry products, a method for determination of doxycycline was developed by high performance liquid

chromatography. The samples from chicken muscles, livers and kidneys were extracted by Na, EDTA — Mcllvaine

buffer solution, precipitated protein by sodium tungstate and sulfuric acid. And the samples from skin with fat

tissues were extracted by dichloromethane and then Na, EDTA - Mcllvaine buffer solution, then ecartridged by
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HLB colume, and deteminated by HPLC. The mobile phase were trifluoroacetic acid and acetonitrile with gradient

elution, and detection wavelength was 350 nm. The calibration curve of doxycycline was linear in the range of

0.05 ~ 5 pg/mL (R*>0.999). The limit of detection was 25 wg/kg for muscles, 50 wg/kg for livers, kidneys

and skin with fat. The limit of quantification was 50 pg/kg for muscles, 100 pg/kg for livers, kidneys and skin

with fat. The average recoveries ranged from 61.05% to 90.90% , which spiked at the concentrations range from

50 pg/kg to 1200 pg/kg in chicken tissuses. The inter — run and between — run relative standard deviations were

in the range of 0. 7% ~ 14.1% . This method can be applied for the determination of doxycycline residues in

chicken tissues.
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Z VG ZE (Doxycycline ) J& H 8% %5 w1 7= 45 (19 )Y
WFE P2 W L B TR L IR BHE E 2
AMHIER, B SR KA A S R
IR T2 F T B IR & & SRR L K
i DT TR | QAT BRI AT FQAT P A 20 7 5 |
FE P S SR A L SR ZEFRAI AR v
FEAE R 0 L S5 AN Bl RIS 388 < R 24 481
BRGE 3 1 T 1 2 TR R A 1 BN 7 & 7= 25
FRER BRI, ZVEA R PIRE Sk,
S0 N A B JFE O | 28 D R B A6 1 O 5, 2 N8
(Y fet bR s P TR A i 2 DRI, R R R R B
FEZ VAR IER G A LUrP i RB% B B it ( Maximum
residue limit, MRL) 24 100 ~ 600 wg/kg'*' . H i,
[l N A1 DG T 22 PH R 3R 2540 5% BA ARG 2 B /K 7= i |
AT XSRS KGR R B WNUAT R4 g
AR P B S, A L DR AN B + BE 414 h 2P IR
% B B 5 ik R, BUAT bR T ik P 4 2l
W A4, ARWFIE B FEHE ST — P e RO (i k
AT LA T] 000 A 1 UL PR P R B + AR AR A
ZUh ZPHR R A, Dy e Ee A gvh £
VEIA TR P B LR AR S
1 #RER=E
L1 U8 &R A 5% L Waters 2695, it
Waters 2487 Kl %% , 551 Waters 237 ; 5 208 i
BOHL, FEE Sigma 23] HL TR (JEGE 0.00001 g A1
0.01 g) , MHEH) - FEF 20 ( 11 H R A A
IKA MS3 basic %, 3L ()7 ) (X AR 55 R
OS] (IKA H[E ) Milli — QAL10 #8 4fi kA%, 26 [

MiLipore 22 ] ; TTL — DC 1T Y& W AY, 3 [ Organo-
mation Associates 2~ A 3 [F A 26 Bk B, 92 8] Waters
ONE] IR AR - 36 E Eppendorf 2AH]

1.2 KA G AR ZWHHRIEG, &
85.2% b5 KO131507 , Hp [ £ = 25 & W 28 T 42
fit, HER NG, Cigal, 50 F S E Merck 24 #];
SO AW B U 2R AN MR
BEIR A AN R BRRR ESIREN AR, 4 Ry o b i, T
F R E TR KAk R A R ®] . HLB [ AH#E
BUHE (6¢c,500 mg) M [ 35 [E Waters A ], EPEUE
4R () W B BUMIRAE A ]

1.3 &R ey E

1.3.1 1 mg/mL % \FFEAREE LR HEFFRI
MY FZPHE 10 mg PR ZE X/, T 10
mL 25, TR B A 0T e 2, TG o Lk B2 Ry 1
mg/mL [ Z PG R IR UEN W, T -20 C LA TR
fE, A% 1A,

1.3.2 10 pg/mL % ®FF A7k TAER  fElfiE
UL 3.1 T R 1 mL, T 100 mL Z50ih, FHH
B B 25, BC R B2 10 g/ mL 1 22 75 24
RIRUE AR, LA BB,

1.3.3 Na,EDTA — Mcllvaine % #3543 5| HL—
KPR 12.9 g, T —IUKBERR S — 41 27.6 ¢, —K
" REV R 8N 37.2 ¢, 7K 900 mL i fiF, F 1
mol/L & E AL B W VE pH & 4. 0, KM B =
1000 mL,iR5],

1.3.4 0.01 mol/L ¥ 85 HUHFR 1.26 g,
KR IFMFE R 1000 mL,
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1.3.5 30% WEEEmzik  BUFEE 30 mL, 0. 01
mol/L FEFRVA WM FE 2 100 mL,
1.3.6  0.34 mol/L BB IE &
IK VAR IE R RE R 100 mL,
1.3.7 T% 4B AN R’
JEFBEE 100 mL,

1.3.8 0.01 mol/L ZR B AKER WEHMLMR
0.8 mL, 7K ¥ fif JF- 75 B 2 1000 mL, Bt il 5% 0. 01
mol/L =3 LR /K .

1.4 R

1.4.1 Afsearsez® LA IR E E . BRIk
5.0 ¢ T50 mL B0 H, Al Na, EDTA - Mcllvaine
ZERYATR 20 mL, iR BE 1 min, J&% 10 min, /il 0. 34
mol/L HRERIA 5 mL 7% BIFRENTE W 5 mL, IR HE 1
min, 8500 r/min 250> 5 min, BT, 5% 4 5
Jil Na, EDTA - Mecllvaine 28 P57 20 mL 1 10 mL,
B 1 min, %% 10 min,8500 r/min &5.0>» 5 min, H
AR, BIF =R I IR RS & H

B + g FREGRAL 5.0 ¢ F 50 mL B0 i
FH5E 15 mL, W€ 1 min, #%3% 5 min, il Na, EDTA -
Mecllvaine ZZ ¥ 15 mL, % i€ 1 min, #X3% 5 min,
8500 r/min #5.0> 5 min, B EEW W, FIREWM
Na, EDTA - Mcllvaine Z& AW 15 mL A0, B E )2
W, R, A=k R, iGN )
#wH.

HLB AR EE 5 mL /K 5 mlL il Na, EDTA —
Mellvaine Z& AR S mL WG 1k, B G A, fr 4
A RO A KK 10 mL . 5% B BRI 10
mL VG, Fl 1, T EE 6 mL YEME , AR 43R v e i
FZIFERLE T, T 40 CRBEAIREL 1.0
mL, FH 0.01 mol/L HMREWESRZE 2.0 mL, iU,
b KR 8 T A
1.4.2 & %M (A5 . Waters Xbrige C18 1
(150 mm x 4. 6 mm, Fif2 5 wm); HBH A:0.01
mol/L = HLFR/KIW ,B: LG s BEEEVENL, W3 15
R A 2350 nm; FEFERE 50 WL AEIR .30 °C,
1.4.3 MEWZRGLE W EIE TR E R
TAEWGE E, H 30% FP B R 1R 1 VR e vk B

BUBiRR 1. 85 mL,

WS IREh 7 g, KU i

0.05.0.1,0.2.0.5.1.2.5 pg/mL 1 &5 br i i5
TR, DA J32 ) o B AR UG A | At e 0 3
DS o DA A Vg TET AR A AR A, R I P s o 5 T e
JEE S B A AR, 22 o B v 1l R, SR TRT A Dy AR R A G
1.4.4 AnREEZR #1041 T HTA R
T AL BRRE S P 1.4, 2 TR 3% 5 R4 T 43
BrlE . MR L S/N =3 K6 BR ( Limit of
detection, LOD) ,S/N=10 A3 &R ( Limit of quan-
tification, LOQ) ,

1.4.5 WZEELEHE B AGALE, L
S it BRI K Bk B PR S ARl , S I 4 AN ] ik B2
(LOQ .1/2MRL  MRL . 2MRL) ¥ £ 74 ¥ Z F5 i 1
W4 1. 401 TOURE ST A B 5 VA AL SRR S PR
1. 4. 2 AR €033 2% (F HE 4T HPLC 20 Bl 22 , B4 Wk
FE 5 ASEATRERL , 2047 3 IREE IR, SR BHSCR AN
HEPY HEE AR 5 R AL

®1 RINEEEERMR

Tab 1 Mobile phase compositions for gradient elution

AFfE/min i/ (mL + min ') A/% B/%
0 1.0 90 10
5 1.0 80 20
15 1.0 65 35
16 1.0 90 10
17 1.0 90 10
2 BERESH

2.1 HREH L fE0.05 ~5 wg/ml Y ¥ I
P, V5 IR 2 (0 335 0 T B S v B SR R MR AR OG [l 1
JIEN y =81.63x +22461.60 KL 2 1/x°  FIXE R
Bor KF0.999, WA 1,

2.2 BARE5EER WML S/N=3 K
FR,S/N=10 Ay R, SR 153 45 2 4Urh Z 75 3
2R ARG I BR 7050 LAY 20 g/ kg, BT | I EZ
+ 18 50 pe/kes E R4 B LA S0 pe/kg, T
JUE B E AR + g 100 we/kg, (558 & UL 2 ~
&l 10,
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Fig1 Standard curve of doxycycline solution
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Fig 2 Chromatogram of doxycycline standard solution (100 pg/L)
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Fig 3 Chromatogram of blank chicken muscles
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Fig4 Chromatogram of doxycycline 50 pg/kg added in chicken muscles
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Fig 5 Chromatogram of blank chicken livers
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Fig 6 Chromatogram of doxycycline 100 pg/kg added in chicken livers
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Fig 9 Chromatogram of blank chicken skin with fat
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Fig 10 Chromatogram of doxycycline 100 pg/kg added in chicken skin with fat

2.3 MEmELEHE MR2~-RSHALUEN, 2
FERREAENLA L 50 ~200 pe/kg G L
SRR 63.42% ~81.11% ,HNEF 25K
2.2% ~9.9% HHZEFZE N 5.7% ~9.0% ; 7F
JFAEZHZ 100 ~ 600 we/kg TS € B L L, SF- 44 [1]
MR A 62.32% ~84.92% N FREN 1.2%
~11.5% 2 53 RZ50CR 6.3% ~9.0% ; 76 5 AT

21100 ~1200 pg/kg BN FETL, P35 [ i %
41 90.40% ~90.90% ,HLINAEFRZE N 1.5% ~
13.5% HLAE R R BN 5.0% ~14.1% ;727 + g
L1100 ~600 pg/kg TN BTG L, P37 [l 5
H}70.77% ~74. 6% ,HHNEFRE K 0. 7% ~
6.8% MHEFREN 1.4% ~4.8%

R2 BARFIMESARZH O ERNELSR

Tab 2 Recovery rate and precision of doxycycline added in chicken muscles

BN i It |
/({f:] [-”fgr;‘:‘) X ! g : * : " - CV/% - CV/%
X+SD n=5 b X+SD n=15 o
1 63.64 67.10 73.30 77.42 81.04 72.50 £7.17 9.9
50 2 90.34 80.72 75.78 72.96 84.26 80.81 £6.88 8.5 78.14 £7.03 9.0
3 84.32 77.30 78.42 85.90 79.62 81.11+3.78 4.7
1 61.04 66.20 62.52 70.86 63.67 64.86 +3.85 5.9
100 2 68.77 66.28 71.90 76.04 70.09 70.62 £3.66 5.2 67.97£3.84 5.7
3 67.99 70. 64 66. 66 69.21 67.69 68.44 +1.53 2.2
1 68.63 60. 80 61.08 66.04 60.55 63.42 +3.69 5.8
200 2 63.90 64.61 65.58 61.19 66.25 64.31 £1.96 3.0 65.64 £4.13 6.3
3 75.19 71.87 68.04 65.63 65.22 69.19 +4.27 6.2
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Tab 3 Recovery rate and precision of doxycycline added in chicken livers
wom ?ZEJ% Stk | ) 3 4 s _ Ejid _ i
/(pg-ke” ) X+SD n=5 CV/% x1+SD n=15 CV/%
1 74.96 70.92 77.07 93.48 87.09 80.70 £9.30 11.5
100 2 80.53 77.69 90.12 86.74 79.48 82.91 +5.28 6.4 82.85+7.50 9.0
3 78.51 76.03 83.18 96.29 90.61 84.92 +8.44 9.9
1 81.09 77.97 78.85 70.34 79.81 77.61 £4.23 5.4
150 2 67.31 74.60 73.97 66.69 75.31 71.57 £4.21 5.9 74.56 +4.69 6.3
3 70.59 77.83 75.94 69.23 78.83 74.49 £4.32 5.8
1 76.45 73.54 70.31 75.53 69.98 73.16 £2.95 4.0
300 2 67.68 65.44 59.52 67.12 63.49 64.65 £3.30 5.1 67.9+£5.0 7.3
3 67.71 64.47 60.28 67.04 69.92 65.88 £3.69 5.6
1 70.91 71.83 69.67 70. 65 71.49 70.91 £0.84 1.2
600 2 64.97 65.07 60.32 60.29 60.94 62.32 £2.48 4.0 65.29 £4.40 6.7
3 61.91 64.30 62.39 60.99 63.62 62.64 £1.33 2.1
%4 BEERFENEEREOERENEER
Tab 4 Recovery rate and precision of doxycycline added in chicken kidneys
wom ?ZEJ% ok | ) 3 4 5 _ Ejid _ Ejiaa]
/(peg ke ) X+SD n=5 CV/% x1Sp n=15 CV/%
1 91.39 82.88 95.30 84.71 97.68 90.4 £6.46 7.1
100 2 68.07 65.98 83.59 82.54 81.91 76.42 £8.63 11.3 78.77 +11. 14 14.1
3 64.66 61.62 74.28 73.54 73.37 69.49 £5.91 8.5
1 66.42 70. 84 73.43 71.11 72.17 70.79 £2.65 3.7
300 2 64.70 65.02 66.09 64.70 66.97 65.50£1.0 1.5 65.78 +4.44 6.7
3 59.97 60.53 62.30 60. 12 62.33 61.05+£1.17 1.9
1 68.43 77.53 70.47 60. 89 65.05 68.47 £6.23 9.1
600 2 76.23 67.32 85.41 67.48 90.51 77.39 +10. 46 13.5 70.86 +9.34 13.2
3 66.18 60.29 81.56 60. 83 64.73 66.72 £8.67 13.0
1 70.68 63.24 68.61 59.19 67.25 65.79 £4.58 7.0
1200 2 63.47 64.87 65.23 65.01 65.72 64.86 £0.84 1.3 64.03 £3.19 5.0
3 60.62 61.32 62.03 60.75 62.45 61.43 £0.80 1.3
®5 BE+EHEMEEREOERENTER
Tab 5 Recovery rate and precision of doxycycline added in chicken skin with fat
wn ?ZEE?“] ik | ) 3 4 5 ] Ejid] _ Ejiala]
/(pg-ke™) X+SD n=5 CV/% x1Sp n=15 CV/%
1 74. 60 73.40 73.83 73.73 73.34 73.78 £0.50 0.7
100 2 72.67 72.28 75.14 74.19 74.22 73.70 £1.19 1.6 74.03 £1.0 1.4
3 74.38 73.91 74.52 76.50 73.69 74.60 £1.11 1.5
1 73.77 74.58 72.07 73.62 74.76 73.76 £1.06 1.4
150 2 74.45 75.23 72.65 74.50 74.47 74.26 £0.96 1.3 73.49 £2.21 3.0
3 74.07 75.09 72.51 74.37 66.27 72.46 £3.58 4.9
1 75.50 71.71 74.41 75.87 71.61 73.82 £2.04 2.8
300 2 74.48 74.83 75.11 71.32 71.09 73.36 £1.99 2.7 72.86 £2.76 3.8
3 75.14 74.15 71.13 71.17 65.41 71.40 £3.79 5.3
1 74.42 72.41 72.51 74.51 72.39 73.25 £1.11 1.5
600 2 71.88 71.85 71.85 64.59 73.70 70.77 £3.54 5.0 71.70 £3.45 4.8
3 73.96 75.02 71.84 71.71 62.83 71.07 £4.82 6.8
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3.1 JrEwasE HETE NS 2 0GR R 5k A
T3 AT IR S0 52 125 (ELISA ) (WROAH 6335 — A
PRI E (LC — MS/MS) (AR (535 12: (HPLC) 55
Horp  ELISA YA AF ) 50 8 I R B &, (HAFTE
—REMEE SR, 2 BB PR 10 4 e
b 5 P HEA TR  WOAR €A — FR IR BTG T B R
IS G A (VRS W (E P ¢~ 9510y VAN ]
APEHRAE ST T 8 i AN UESE ), 7R S BRI rh 32
Bl A BRI 5 =5 280RM g 1 B a7 o PR
R Al = NN U B S P /B T a1 UB 73
38 1) 7% T e SOV €8 i — 28 SR vk 2 v
taZ i Z I E GARE AT AR EF R s,
EZ VAR YR b R L M vk, R, e
RO AR AT — 58 ARSI VE T A XS 0 4P i 20
IRGREE R P T A R A R R
PR, Aa il T E MR 4 4 2 P IR 3R Y 5k P 4R At mT
SEM TR

3.2 i Ame it W EE - Z
- B RO - W =R CRIEW - O
SEPUER R ALY E A AR AR &R, B 0. 01 mol/L
SRR - SIGHE TS AR B BE Ve, 7T ikt
22 VG P12 (0 135 068 2 9 R ) W 5 L ) <2 1) 4 o 0
TR, Rl R FH 2278 34 3 W > d5e KR s I8
1+ 270 nm #1350 nm # 47 %52, KB BEEE 350 nm
AN, AT Sl G R b 2R BN 2 PR R T
P, (R AT ARATHR v 1 e WAL, B8 1 O ks () RS
3.3 EMERMANLE HLIAPHEWHHEREH
Na, EDTA - Mcllvaine 2% i 45 B, 15 BUFE i 4 O
HAETE R 2 I 24 T, 5 2 V5 B =AM AR AL, 3
— LB N B8 R — WA BE 7 VR AT A
4y % % $ HLB, C18 , MAX , HLB - PRS, HLB -
COOH ZEFEIAHA AL HEATH 4%, 4R &I, C18 #E
A HLB A & B Be 347 03 fL A & (H C18 #EAE
e FETSF 2 DR 2 o 500 9081 L pHL AL 45 ) 0 s g 45 2R
PSR, AT 2R HLB [ AH 28 BORE 3 47
A AL B A 502 R R R N R 2 T D T A%
JE e, 3 T vk i R DR

3.4 H+BASRBFTEMMN HTEVHHER
AR, K H Na,EDTA — Mcllvaine 25 4
FLHARIUY + IRALUH I Z VR ET A5 th 42
BURSE 4 [ISCRAR AR ) 8, 2% M G SCk Y ik
BEARAR R R I AL 200, PR — TR U
HEFT RAHZE L, 382 iU T 56 H ik | E O L &
i R RN G R e S A LIS R, R B R e T
VUK RE T A58 53 15 %, 75 Na, EDTA — Mecllvaine
2 WU SAR A BUPR , A R e + IR ZUh 27
IR E A MR G v v b, DA i e 4 B
HERRINE B2 + PRELGUh Z PR R A5k o

AR SCHEST TR A8 AH 0 T U X DY ol 2 2
T Z PURR R AR R 07 R RS PR MR B = R
B TEGT AT XS A 2 27 BR K AR A AR
Sl B S b 0 0 2 AR R s B A T A U
Wl

SE MK
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