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(1. ] g 2 5 2 e ek W 2 T, BN 450008 52 A JH 115 26 -& v 2, M 450000 )
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(@ ZE] AL T 17T HEHFEERWLSEIF RN HPLC -PDA 3%, XA+ N\ ke arix hH
A, AEE B & v R - CHF(80:20) & I B AE, = ARE M B A N 28 9 AT 4 9% K (200 ~ 400 nm) 3
5,4 K K A 280 nm, I E I ARG G R ] AN B o ig A R A, st dF RO A Al i
fTrEEENmEENE, ZREN, ZEELAHT,.2EHRZE5H I ELERE, HEAZE
5~500 wg/mL ik EHE N AR, EREE86.5% ~118.1% 2 &8, RSD % 0.2% ~4.5% , %
RG0.5mg/g . AFF#H TE EARG TATELHA T LZEAZHEREERI,
[X@BiIR] ZEF 5 EHE L E 5 R E %

Determination of Doxycycline in Veterinary Drug by HPLC - PDA

ZHOU Hong — xia', LI Hui —su'*, WU Ning - peng' , GAO Rui - lin’
(1. Henan Institute of Veterinary Drug & Feed Conirol, Zhengzhou 450008 , China ;

2. Zhengzhou NO.T Middle School, Zhengzhou 450000, China)

Abstract: A method for the determination of doxycycline in 17 kinds of veterinary drug was developed by the high
performance liquid chromatography with photo — diode array detector ( HPLC — PDA). It was tested with C18
column, using acetate buffer solution — acetonitrile (80:20) as the mobile phase. The detection wavelength was

set at 280 nm and simultaneously collected the spectrum at wavelength of 200 ~400 nm. After separated by
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HPLC. The ultraviolet spectra inforrnation, retention time and peak purity test were used to identify and

determinate the doxycycline by comparison with those of reference substances. Results showed that doxycycline and

other materials finely separated. And Doxycycline showed good linearity in the concentration range of detection.

The average recoveries of the drugs ranged from 86.5% ~ 118.1% at spiked levels with RSD less than 4.5% . the

detection limit of doxycycline was 0.5 mg/g. In conclusion, the method is accurate and reproducible, and

provides a reliable way for detecting doxycycline adulterated in veterinary drug.

Key words: doxycycline; peak purity test; HPLC — PDA

Z 74 35 % ( Doxycycline, DOC) X 4458 J) % &K,
J& T AR AR IGR L2 T
BIFESSHWHNMEEER . T EHHE
A% AR B R TR 12, HLAT R IT RO L IR A
DAL Sy T8 A TE DU TH R 2525 9 38 9 97 3K
Ak b A R T B P 2 R T, 2 A
2014 AF Wi B Fh R O AT 45 K, R IR S AR AR R R
W7 RN AE TS BUE A h AR R IR N 2 Vi I &R
LG eE s T B mniaE . h FIERE
TS & & BRIEAT R, 245 5 1 N 25 8 S 0, i R i 24
PERI 25 W 5% B 10 % A e R TR ARl o B YRR 3
XK e E

R T EAF AT S AR IR AT R T B T B 2
AR TR AN N 22 V9 R R AR A vk B R, R %A Xt
sgyrp AR IR R I 1) — PP ol LR 25 W itk AT
W5 B DRI, A S B 2 2 A S Sk SR
T RO T T S A R A AR I B ST T R
T A 28 1 70 AR TS T I B R DR K B R TR
WAE 1T Fhof R b AR B i £ P 25 E (1 HPLC -
PDA #0757 o
1 # #
LT &5 A Agilent 1100 /&5 2O AH €435 5
St A A B B K I £% s MILIPORE 8 40 /K £§% 5
METTLER XP205 H F K. #8775 5k 48 . KQ -
3200F #Y, FHEE N a3k gl H A 35 Sk 4 A 4l K A
B E —PKEK,
1.2 & ZVAREXTEE, & 58 100.0% 4t
5 HO160704 >k A h [ BB 25 W fir., $hie £
PO ZE 5N 90% , il e 8 28 24 4 7= Aol 4R 3

FROR 19 36 V0 B2 3 VL SRRV R i L
it 1R 55 SR vb B S BBV D B SR (I TR LR
FR IR PN V0 BV S . MR T SR VD R T B R e
R G B TR R OK B 2R T S W H B R
TP BT R (UKL (FLRR IR VD B T A
BT BT AR B R RSN
VR TR R JE R, B0k A T B L &

LioRUES N AR

2 AEEER

2.1 @i 4% {iEFE: Ageal Venusil XBP C18
(4.6 mm x250 mm,5 pm) ; 5 2 AH : B B2 5 2% vh il
- LB (80:20) , o rfr i iR £k % »h i (0. 25 mol/L
FtR 4% — 0.1 mol/L 2 "R VURBSER 40 — = & Bk
(100: 10 : 1), HokEsfR sk 27K 55 p H {5 %£8.8;
TR BES (PDA) K il #5 , R 4 K VS R 200 ~
400 nm, 43 HEHA 1.2 nm;ic 5% 280 nm P 4b 1 4
T AR 30 °CsHEAE & 20 pL, FEIXEERET,
Z VIR F 06525 W) e oy 85 B B 775 20K

2.2 VKR

2.2.1 B &EE&R KERRZVHH R R
i 50 mg, B 50 mL B H, i 0. 01 mol/L &z i
W I B R 20 B 38 50, A X B T 48 9
HE T 4 CokEE IR .

2.2.2 Rk FREC(EBO MM 1.0 g
(8K 1.0mL) , B 50 mLAEMT,HM0.01 mol/L
R W 10 mL(FAR JE % 246 K75 i 10 mL 2
i5) , M A HE 5 min, # %, 0 0. 01 mol/L %k iz
W BREZE, B, MEERS mL, & 50
mL & i, 0. 01 mol/L £k & % W W B = ZI
BE ¥R AR R A S R

2.2.3 mHEaRrREA FRE(ER) LIEE
BN A w29 1.0 g(801.0 mL) B8 2.2.2 BT T
AR 2 B 2 R

2.2.4 wafmsik  BOCAER B INAY A R,
¥ 1% 2% 5% #4740, B 2. 2.2 T T #4E 6l %
A5 1l 7 25 IR

2.3 BAEEE TR R R A E T 2 TR
AT I R AT 06 4 B G A, SR A 0 40 0 4 A /N
T4l B 0 10 7 3 0 2 % A ) g PR — ) S
2.4 FHEFE

2.4.1 %M OKBEIN2.2.1 TR XS &
W, 1 0.01 mol/L £ R ¥ W 43 7l #6 & i 5.10.,20
50,100,200 ,500 pg/mL B9 F 51 5 #E TAE % W, 3%
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FEO201 T (83 45, ARG e 8 28] vy ok B AR Ok T A
Vo SRR 0 T S A o LA R R TR O A Al
P | 06 T B A A b 225 o A o 1T £, SR A5 41 [l 15
T R KM e R B

2.4.2 wplk R OR % PREUZE VE IR R R
10,50 100 mg 45 3 {7, 53 7l & 50 mL 25 &,
A 1.0 g( g 1.0 mL) BAHEAE A B2, 0. 01 mol/L
PRV W 10 mL 5 (SRR JE % 277 10 mL
CHE) A AT S min, FE , [ 0.01 mol/L g
BRMBERZIE 5. BEERS mL, % 50 mL
I, A 0.01 mol/L R R ¥ Wi BE = 20, 4157,
HE A M T 2 V5 K 20,100,200 pg /mL I il
BV W RS BRI 20 WL, VE A RGO (A,
FEHR 2.1 TR WA A Rl R e s /. T EIOR
T B AHRT B AR 25 o

2.4.3 AR ¥ 2 U8 IR FE X IR S AT
B EERG R JG , W R B 0.1.0.2.0.5.1.2,
5 wg/mL, BN #) B2 [ fl e, B2.2.2 T
TR EAT R . LLOG B R A B KR
A A 7 3 B AG  BRE

2.4.4 FREM BT A8 HE R 45 5

T ZR A X TN A TP SR B N g e

FA/NT Ol 0 ik e T e s B A . 45 R i
N BEVRAH S5 22 70 20 2% 06 b T HG At T 0
R Y B, AT AT

2.4.5 @RME NAEIR GEEhAH pH E R |5
FE = AN 07 1 2% 48 07 vk It A . 0 E AR 4 SR
25°C 30°C A1 35°C) , J8 15 ii shAH pH {H 53514 8.6,
8.8 F19.0) , 2k 2 i 2 AH He A5 43 531 2k 75 :25 .80:20
18218 B AS JE 4> K 0.8.0.9.1.0 mL/min;
YEFE R [ i B 6 %, Agilent ZORBAX SB - C18
(4.6 x250 mm,5 pwm) ; Thermos Hypersil Gold (4.6
x250 mm,5 pum) ; Waters Sunfire™ C18 (4.6 x 250
mm 5 wm) X H RSB AR W A R 06 B[]
AT H S

2.5 HR55H%

2.5.1 S EAE XA O T 2P
PRZE UG A7 06 4 P K Ay, 25 R BoR BRI K R
T 5 VORI R JE 5 2 3R 14 T 5 A I, X 2 7 BR
FA S TC T e, 0 i I 2 50 B A SR A, 1L
5y 2R 2 YRR n o8, H 2R IE
P 4 B B 34 /0N F 4l B R, 2% B 7R L VROAE A% 1
T, 204 2 R UG Ak T H A R, Dy B — )
Vg, TR AI AT .

mAU 3
60~
50
40-

30

N~

04 f—

L e e e e e
0 2.5 5

8.4 8.6 8.8

9.0 92 9.4 min

2 Hidm(EEREEHR)FAMSERENEERER
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B3 #HilR(ERDVEVNBEER) FNEARENEIEE

8.5

9

min

& 4

il (ERDETRER) AMEERENEERERE

2.5.2 &M ZPHRERLES ~500 pg/mL 1) R 5
W RE N HEAT I E , AW TR AR (y) WPVREE (x) HEATZR
PEEH, Z 75 3 R W a5 J5 & Y = 14, 801X +
44. 89T HIAHC R H r 7y 0.9997 . S5 R FW] . FH AR
BEFE 5 ~500 g /mL [ ¥ B 90 N etk 6 R R4
2.5.3 ek FRE R TR RO R T £ 78
FO0T A A 08 R AR, P A Gl B SR 1 2 74 BR

B 5024 A0 X B R AT S st g, B AE B PR
25 FURE 43 0 TS 0 22 D9 30 2R R $ IR 1% ,2% il
5% =AU BE VEAT U, a8 2 48 1T SOR KA
X ARUEDR 25 o 2 5 ¥ & iR b s i R AR BE 1Y
Wi % 86. 5% ~ 118. 1% , RSD F 0. 2% ~
4.5% FERFE T E2,

1 EHBERARTAMSERSTERERBERE
i %/ %

e R s, I i " " LR MmE e BRR B
e PoRe) e REPE L RMrvE Rinv . e BORREH O ERR -
BORE “am TRVE oo mam D02 RBE oum zmm 0 LoR
s Hi VB VA A VB
1 86.5 100.0 100. 8 89.3 100.4 95.1 94.9 111.3 106.9 95.3

2 88.1 100.4 101.2 90.0 103.5 96.2 94.9 110.3 104.2 98.9

1% 3 88.5 101.1 101.0 90.8 100.6 98.8 95.8 106.2 103.7 96.8
S E 87.8 100.5 101.0 90.0 104.4 95.6 95.2 109.2 104.9 96.7

RSD /% 1.2 0.5 0.2 0.9 1.7 0.6 0.5 2.5 1.6 3.6
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gx
R Ek e/ %
BRSO HBER . s HhmR MW, P BRI
oA g RO g SHUREBIED g g RERECRER s
i - TE S . T4 W RIEW R B TR ZUE W B
1 101.0 103.6 101.8 100.9 101.5 98.8 97.5 103.1 104. 1 100.2
2 100. 1 102.3 101.6 97.5 103.2 99.2 99.2 104.7 103.5 101.3
5% 3 95.9 103.7 101.4 98.0 102.2 99.0 101.6 105.0 103.2 99.7
FHE 99.0 103.2 101.6 98.8 102.3 99.0 99.4 104.6 103.6 100. 4
RSD /% 2.8 0.8 0.2 1.9 0.8 0.2 2.0 1.8 0.4 0.8
1 101.2 104.7 101.8 97.6 104.2 97.7 98.4 102.2 102.0 93.9
2 99.0 105.8 101.8 99.4 103.9 101.9 93.8 103.4 104.9 101.4
10% 3 102.1 103.6 102.3 96. 1 105.5 100. 4 9.8 103. 1 104.8 102.0
S E 100.8 104.7 102.0 97.7 104.5 100.0 96.3 102.9 103.9 99.1
RSD /% 1.6 1.1 0.3 1.7 0.8 2.1 2.4 0.6 1.6 4.5
K2 AAMMEFRNAMEKERIEERSE
U H /%
wkE pema TR it A g ampr BRF A
ﬁﬁy&% ﬁ}ﬁh‘(’/{‘ BFL(/'EI' T T e W//'Eu' WAE Ky
EIREIER B0k EIRGIER ) AV B
1 112.9 98.5 108.0 112.4 103. 1 98.2 112.9
2 116.0 97.2 104.9 111.3 109.6 101.8 108.3
1% 3 114.5 99.7 108.4 118.1 106.5 102.7 106.2
T 114.4 98.5 107.1 114.0 106. 4 100.9 109. 1
RSD 1.4 1.3 1.8 3.2 3.1 2.3 3.1
1 104.4 101.2 103.9 103.9 102.5 103.1 102.2
2 104.6 104.3 104.4 105.7 104.0 103.0 103.4
5% 3 102.9 102.4 102.4 104.4 104.5 99.2 102.7
S 104.0 102.7 103.6 104.7 103.7 101.8 102.8
RSD 0.9 1.5 1.0 0.9 1.0 2.2 0.6
1 102.0 101.4 103.0 103.5 102.9 103.1 101.5
2 100.7 97.6 103.0 102.7 102.4 100. 1 102.6
10% 3 99.0 101.7 96.9 104.3 102.3 103.9 105.8
1 100. 6 99.2 101.0 103.5 102.5 102.4 103.3
RSD 1.5 3.9 3.5 0.8 0.3 1.9 2.2

2.5.4  Awl R LRGN IR g T AR
VARG EENFR, DOk E K B (Kl
WO 22 5 R T £2 nm) (9 B KMk BEAE S 75 1k i K
MR, 5R R MR 0.5 ng/mL, Sk KK H;
WHEN 1 wg/mL DG AR H

2.5.5 @AM I RE I G S A ] 3

I R PEAT OIS, 22 V4 B0 2K OR B I I 52 R I )
B/ BEAE IR T, P B I ()t 4 i 5 B O S A A L
AH L A9 04 386 i, 22 94 B 2R A £ B I ] RS X g3
R IR 7 A T 0 5 R 5 B O R 6, £ B
P ] 1Y 0 2 I 5 = b AN ] i B € 3 A 24 T T T %A
A AR B IR ], 45 2R R, AR O 3 Tt P A
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3.1 Ak K ey ORI R RS A D A,
£ 190 ~ 400 nm % <3 [ P9 E 47 58 A0 W i 18135 49
i, Z VIR 2R AE 280 nm < A A B KW, %k i €
() 17 B 2 il AT 58 AR 4 & B, 7€ 280 nm [if}
M ARAS S 7= A, T DA £ 280 nm A G
3.2 maMEE BHEMHKEIORC Y, 08K
T 0.1 mol/L #fR — & %% : LN : I (58:20:22),
0.05 mol/L FREF VSR — N,N " HIZLH fEi: - 0.2
mol/L B2 & — e i (65 :30:5) FIS IR +h 22 vh ik
(0.25 mol/L iR % - 0.1 mol/L Z, — i U i ik —
- =2 W(100:10:1) - 2% (80:20) , kK HLRH
Tt 2 46 22 ph L — I (80:20) B, 2 74 BR 3% W 78 %)
PR, 5 & Al A B AE AL R AP . kR T
it R 46 22 Wl — 2 (80:20) S 8 4H .

3.3 R R O ARSLECSR A HPLC - DAD 3 &
T BB RE PN | EAUEINE SNDE o A - NiUE 53
TR B AE SRy AR 5k 1 A B, AR A B A AN AR A
MEVAEN EHREART 1 ng/mL B J6IEE E
JEELR EL DN 22V PR R AR A N A AT R 0.5
mg/g( 8 mg/mL) .

3.4 ERRBEHEHEEZ HTARARE RN
25 VU I 7 3%, AR T 08 i) AR R e B 42 5% i) (o]
ORISR . ARSI TS IR BE Ry 1% B, R B i
MIFRFE A (10 mg 2247 ) , R AR & 4K L #2 Pk
e, FRE R 25 30K, 1 B Il IR0 A AR 383 M = o
Hb, T 200 IR R T IR O R BT, A R T R
(pH <2) PP ECHPE (pH > 7) 19 5 & A= B i, B
S g 1) ) R R 32 2 5 22 0 R R A A A AT g
SR SR S5 X BT i — DB EL

3.5 mBAEAMNEE ZUAREKEHESY
7 B Z V0 IR MK R AR TR E |, 76 55 B8 MRV T
FRAR AR E BRI, 26 4 0. 01 mol/L R RV W AE

MR o Rl dhy T 9 JE 25 2 T K P RO i,
0.01 mol/L #h R WA M It , 2 Bl B ULIE , &
AR B A IR o3 AN 52 4 A 10 mL 20, AT
DU IBORE 8 1) 980K 2 25 28 i 77 58 2 i, A
0.01 mol/ Ll FR¥F WM B, A2 A DLHERT H
4 £ ®

ASCHESL T HPLC — DAD 5 4G 17 24 1l
R AR VR AN 0 22 PG B R BRI 7 ¥ 5 WM (3
B IR ] 15 SR T W1 5 T B A5 R, 4 DA Al R A
A R TR I 2 S v B S0 2 b AR R R
T e Ak P ERR RN %7 vk BT B AR
i ol e 3y | R B AR L, AT DU T 84 24 4 R
22 VU PR R ARSI O D AT o 8 2 AR A R S =2
PR BT R T B EOR S

S E 3K
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