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Determination of 4 kinds of tetracyclines residues in swine liver by ultra
performance liquid chromatography-tandem mass spectrometry

LIU Shan—Jing*, LU Gui-Ping, LIU Yu-Xin, QU Bin, SONG Hui-Min

(Jiangsu Quality Inspection and Testing Center for Animal Products, Nanjing 210036, China)

ABSTRACT: Objective To establish an analytical method for the simultaneous determination of 4 kinds of
tetracyclines residues in swine liver by ultra performance liquid chromatography-tandem mass spectrometry.
Methods The samples were extracted with weakly acidic Na,EDTA-Mcllvaine buffer solution, followed by protein
precipitation with sulfuric acid solution and sodium tungstate solution, purified with HLB solid-phase extraction
column, and separated with Waters ACQUITY HSS T3 chromatographic column. Gradient elution was performed
with 0.1% formic acid aqueous solution and acetonitrile as the mobile phase, multi-reaction monitoring positive ion
mode was used for determination, and internal standard method was used for quantification. Results The linear
relationships of the 4 kinds of tetracyclines were good within the range of 5-100 ng/mL, with correlation coefficients
r?>0.990, and the limits of quantitation were 10 pg/kg. The average recoveries were within the range of 95.4% to
111.2% at the level of 10-50 pg/kg, and the relative standard deviations were less than 10.1% within and between
batches. Conclusion This method is simple, rapid, accurate and has high recovery rate, which effectively
overcomes the influence of matrix interference and operation loss on quantitative results, and is suitable for rapid
quantitative analysis of large quantities of swine liver samples.
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PUIR R 2P0 4E &K (tetracyclines, TCs)& T ik E &R,
Xt 2% PR PR . % PO TR R 43 AR R A1 A AR
PreiE e, HA® R ALK W . ARBANAYTY
Pt T TCs MR IRAE, W /RN —Zbidk A,
PR T R 2 sh W M BRI IR T, A B4 AT s il
R VT E R ARG . AR R %Y, HEr
TCs 7EFk B & @ A0 LA KGR A 243z, SEEa M
S EM MG B, R sy W
T B I 2 1 ) Aok TR 5 s

2 FEEOM AR TCs {4 FHA T4 BUAE o Ay 18 15 40 14 i
2y, 2020 AEFR E ALK LA 194 504, WIERL
EA AT L ER . SEEANNARARERW
SHMIVE RN N GB 31650—2019 (£ il 22 4 [ bx
M SRR R KRR ) RN ER . +ER. &
B FOM 2 P9 IR 2 L8 o sh Wk A 5 e (AR )
RIERMZ5Y, BIFR AR +HE . &FE Rl
GRSy 600 pg/kg, ZTHARMIREN 300 pg/keg; FEFR
B IR UL X B TCs R & 4 518
600, 600 A1 300 pg/ke. HRi, FEMNANETF TCs 5% Y
Ko 77 2 27 ZE5 7. SHAHBAZI 250137 FH 06 28 v
W T LR TCs 5% ; KOWALSKI 55005 F B 414
BLOUK BRI T 414t TCs 5% 82, FENG 400
EDUARDO %" MAHBOOBEH %5213 Fi 25 %0 A €2,
PRI E T SRR SR TCs. B BRBE AR K
TR JRANAH AT M A v AR W% g, ) B a3 5+ A
Ty BRCEFAL S Y £ 5% 8 kg &, ZHANG
2051 MARILENA 251157 F v M €2 33 - e 06 5 3 12 )
T st P TCs fEN R Z R R . X
BRIy 3 v, R OB R € - e OB i kLT A
JYZ, WA ) RO AR, 7E TCs A, 2
FOXE s AE TARBUCBCR AR 3 . BICRAIK . SR E 2T
PR . ARWEFAEIA ST JE ity b, ootk TR 5
ROk, (8 2 R R 2 BRI R 4B TCs BEF T
N TR v AR €2 - BT I (R U A R 4 F
DU PR 22 25 W) 5% B8 B0 A0 AT ok, A o 2 e VA ARG DU
JHE R TCs #2436 T 7 ekl A AR S 1

1 MR5ERZE

11 NE5RE
ACQUITYUPLC #f = 3CAH %4 (35 | Waters 2
#); 5500Qtrap I (3£ E AB Sciex /A T]); Heraeus

il

Multifuge X1R 75 # % % & .0 FL (3£ B Thermo Fisher
Scientific 2 ]); KS501 /K F-zI%3% %% . MS3 basic A HER
A (HEE IKA A ), MVS 4 H 3R WRIL(SEE LabTech
/3 +]); LINK BLOW SR A # (T VLA TRBHE A BR A H]);
Oasis HLB [ A1 2% BG4k #1:(200 mg/6 mL, 35 [E Waters 2
w); Bond Elut C,g #£(200 mg/10 mL, 3£[E Agilent 2 Fl),
1.2 K5

ZIE (o, fEE Merck /A H]); HIER(( AL, 3
Anaqua Chemicals Supply A #); —/KEFERR. + /K&
BERRA M. KB LM R 4N IR . $hiR .
TR . SR | IE e (AT al, BRIk A R A A,
0.22 pm ZK AR AL IS RE R HE HE B R A B A FD); KR S286
= [ LB KR %>18.2 MQ-cm),

Frufi fh: R AR DU R & (tetracycline, TC, 96.9%) . £ R
1 % % (oxytetracycline, OTC, 88.8%). #h MR & % &
(chlorotetracycline, CTC, 93.5%) . #h BR £ 7§ ¥
(doxycycline, DC, 85.2%)(" &= 24 5 W45 fr); £hig
PU3A % -d6(tetracycline-d6, TC-d6, Major) . $hR Z T IF &
-d3(doxycycline-d6, DC-d3, 80%)[F|{i; 2 WAR(ZEE TRC
2
1.3 R RSRTIAEH

PRUESE A IR BC T : RSB AR 4 Fi DO IR R it fh
(FRRAERTH AT R A Y5 AL, 430 T 100 mL AR G5,
M BRI EZ, B 100 pg/mLARAERE K, F-20 °C
EEOGORAE, AR 124 H

IFRE A TR L RS BRI 2 A UER R NAR(ER
FRER T T A2 P ), 43 51F 50 mL ARSI,
LB I E S, HK 10 pg/mL FRERE R, T—20 °CilE
ORI, AR 12

PR TAEVR AT RS I 4 FhDUBR R 8455
1 mL F 100 mL i, AR | ng/mL IR AR
AW R R 2 P DU ER R R AR A 10 mL F 100 mL
SR, AR 1 pg/mL ARG AR AR

Mcllvaine 2% W (pH 4.0) T I 21.01 g—K&
¥R, FMKEMIFERSR 1000 mL, BECHE 0.1 mol/mL
FrEERRIA W . B 71.63 g T UK G WA 4N, FKE M+
ERZE 1000 mL, FHIA 0.2 mol/L BERE —MNIFH . ¥
1000 mL 0.1 mol/L F7AERYA VAN 625 mL 0.2 mol/L iR A
TANRIRGRS], R S A A AN R T pH & 4.0,

Na,EDTA-Mcllvaine ZE Mg il %2 B 60.5 ¢ —/K
B IR 2B 80 A 1625 mL Mcllvaine 25 nhis i,
AR, RRA.
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0.35 mol/L SRR : BUARAR 9.50 mL, i AGE &K H
FHHBZE 500 mL.

TSR : BUSRRM 35 ¢ FIKBMARRE
500 mL.

50 HUREIHRE R B VLTS
T BT )

14 WAL
141 #emara

PREC FREUEY S AR (240.02) g T 50 mL .04
LA 20 pL 1 pg/mL BA WARER, A 7 mL
Na,EDTA-Mcllvaine ZZ & . 1.5 mL 0.35 mol/L HRR¥
W, 1.5 mL 7% MRENE W, WIEMZ MRS, TRGHRIK
15 min, 4 °CF 10000 r/min #.0> 10 min, X FREEE
YE—i, &I 2 W IRER AL 20 mL.

Fik: HLB [EAHZE BRI 5 mL HEE . SmL /K&
1k, A 10 mL $#2BGK _LAE, #H7#EZ 1 mL/min, ffkf
W sEfE, MWW 5 mL KA 5 mL IF S Reitkvk, Hast
2 min, Al 5 mL FEERE, YRR T 40 °CAA AR T,
1 mL WA H AR %, T 0.22 um AKARRFLIERE, i
FACRAE g - B TR, AR E . UL AR T
WiE KR, LIIRZE NG, BINAKFH 10 pg/ke, FisE
W 100% FARFEAS IS R, IR A b A w34 75 15 B
15 AL H PO PR R B R EE W A 10 ng/mL.

142 &A8EE-REENt

(DR A

{6 3%4:: Waters ACQUITY UPLCHSS T3 (100 mmx
2.1 mm, 1.8 pm); WEIAH A: 0.1%H FR/KIFW, WEHH B
ZNE; B EBEFEIF: 0~1 min 45 10% B; 1~5 min 4475
163 60% B; 5~5.5 min A5 F] 80% B; 5.5~6 min Zk
AEEE] 10% B; 6~8.5 min £A%F 10% Bo ¥fi#: 0.2 mL/min;
FEIR: 30 °C; AR 10 pL.

QBiE 4

IE & FEX, Hmi% & F Ui (electronic spray ion,
ESI+); WEZEHLE: 5500 V; FiS a4y =X 2 ko n
(multi reaction monitor, MRM); & FIfIEE: 550 °C; <AF
K030 psi; FBI 1:50 psi; HHEIR 2:50 psio fFN 254 E &
FE M X B % %) 25 7% B (declustering potential, DP)
FNTl4% AE 2 (collision energy, CE) L3 1,

2 GR55HH

2.1 ATRCIRFMHIMIL

TCs HETK, BEERET EARAEEGIEM,
R AE 559 R R PR ARG, TR I IO A 553 TR P 3 5 v
Bl DA< i 1 2% A R AR AR FR Y TCs TSR BOF
[F] BN % 25 2 S TP o SCHRI I8 o SR 22 e 1A

Hofr . FlE. ALY

FRUMTHE, 0 FrEERREL . BRIAMREY . FRRILAIBEER IR
&, Hp & ohE LR IRBUA W5 R AY Nap,EDTA -

Mcllvaine Z% shiE R "™, WLAMEAT FISRRRIE (U0 25 SR |
SRCRBAPURF (W ZHE)REB R, SRR

AN ALV W U AR, RO A, RS R SR A A T
b BRANDC L, FOJCER BRI AR S b Y 4 R
BRI 02 v WA R BAR T 4y, (HUCER A
ST RE S8, AW S S Sk, A ER
T2 V5 RN RS TR M Vs A R TTCUE R, AR AR Tl 2 1 2 BB A
W PATEFR T GB 21317—2007 (S5 e by g
PR R RGN vk O i - T sk S
SRR (O T ) ey, (8 koK SRR S R A T P SR U B
(<15 °C)o SEBRERAE R P R B, VKoK TRV 4k J B
BARTE RS2 ug e AR TS BITERE, IR
FH 4 °CIRIR 2.0, RAFH)_EIEMETE B W, JOW L gk
BP At Ak BRE, AN R IS, [ ik — b
THERAE LR b R A 8 A R P RE

F1 MRREUEVREAGIEEERE T, KEEEM
HiiEREE
Table 1 Quantitative and qualitative ion pair, declustering
potential and collision energy of tetracyclines and their

internal standard

254 BB T TET EHRIE BHERE  (Reimn

(m/z) (m/z) AY "V /min
410.2% 60 26

UEZNe 4454 4.08
154.0 60 36
426.3* 60 25

+EHER 461.3 3.91
443 .4 60 16
444 4% 60 26

X 4792 4.52
462.4 60 23
428.4* 60 25

ZWHER 4454 4.61
154.0 60 36

PUIRZE-d6 4514 4162 60 25 4.08

LM E-d3 4484 4314 60 26 4.61

e R T

TCs bk ZFh Z4%, SCHkRE H ¥ % QuEChERS
P20 R RIS | A AR A R |
SRR B | [ MR ORI e AR A B
W2, Sk i AR BOE A G Cos AL HLB
FE L 40T B0 1 AR A€ ORE P DL S e v B B AL 9 PRIME
HLBUSUHI EMR Lipid®7%5 . H R 437 E0 308 (5 A AE O 7T 1A
EFRE TCs HE S LRI, M T DA 2 00 [l e, (R A AR
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BT 2 R R AR Ak /N A Ak B R ] AR o 4
I, B A AL R S e R I, A A A X A
%, AR IR T Cig 5 HLB /IMERIELRCR, 25
K, 4 i TCs Al HLB /IMIEALIN IR Cg /MR
5%~10%, I H. i AT BE AR BB, R B H B I AR
WEMS, WICRZsEH HLB /MESET 15 E
22 EEHERNEE

JO R A AT ek AR b, R R Y TR AL 4 2% H AR
5 000 9 w7 7 A I, AT 7 A R G i 3R S5 T 2
Mo HEIEOT, MBI <80%1>120%, 5N 2R HL
— R 0T B B B 0 B v s iR 25

T SE I (14 52 et — R AR R A M RO e 22— o FE
KIR, FEITXT TCs JE BTN B 5, 4 Fh TCs FE BTN A
15%~34%2Z [ . [, WAZ0R BUA 38 14 7 1 M B S50
S5 UG A 74 Hh 48 BT A 3080 o R RO, T P s 1 B A% [+
A A5 ] F AMEFRURIOR, TR A b 325 i 1 T
J DA R T B B AT

AW BIELET bk 2 Bl R 5 BN Al A
MR SRR, B TSR AR b e, RV R
M A TR IE, ARERAS BEARAT G 22 1 TSR I HLi T 4%
JH LTI 52 2, AN AT VR 110 446 2 B0 g S5 i 40 o P
AR —, XATRESEIFA G SRR . &K M,
MR B M S R 22 5k, BRI FRsl o ARk X TCs
HATRIE

WAL IR, VU R G 4 R R R 22
0.17 min, &7 HE 5 Z VA ZE IR A BHH A2 0.09 min; 24
FHAMRE AT RS, WIRER 5 L8R R A TR
TE 50%~60%2 [], 445K 52 P95 &K 1Y BISCR AT 2
TE 20%~30%2Z M . X —Z5 R, WARE 1LHR 2zl

4.08 Al

3.9¢5
g ei h 445> 410
= 00
00 10 20 30 40 50 60 70 80
{3 B3 B} (8] /min
A2
1.7 4.08 445> 427
= 1.065-|’
= 3.91,
00 10 20 30 40 50 60 70 80
£ B3 15} ] /min
408 A3
i 303 : 445> 154
= Z.U¢€.
= 0. A
00 10 20 30 40 50 60 70 80

{283 B ] /min

PIi R AT B AL, T 455 R 5 2 A R BN AEAL,
FEIE AT IR —F R FRIENIA R 5 -8R, 55—
WA IE 4R 52 MHE, WEn] IS E g1,
AT RAAT SR A o ARSI AR T 2 R IR R bR
FEIE 4 F TCs: DU EK-d6 XTI KN TR MITKIE, £
PERR-d3 XM EBEMEZ AR TLIE, 4 FHIUAEZRL
G YA R, BRI RS IE T R T 90% IR, B
ERE T RN, KRR THENSR.
23 EMETFRIERE

GB 21317—2007 1, PHIFZEE &S T 5508
445>410; 445>427 , LPRRMNT R R & B, HE LR T3
STEEE BT 445>427 (R ER I R) BRI 77 A — A g O AR
BT, EaiEE TUREEEE T, SRETFEE
FbdeH, REEREEE R T 4455410 HEATE MW 2L K
FETE, T E A B TR E M T 40l TS
AL ST, RAEPET 445>154 VE R BYE PR
T, BRSRSFHIEZ IR ER e S 45 F AR,
A 52 4 AT LIAREE OR B B [ AT X 4 o Mk 445>410,
445>154 fE R ISR 0 i . 8 M 1, BRI IR A
BRI R) 5 8 T2 B H Y S AR T — B, T R T
FE B T L 0 0 A A 2 TR R R . I 1
Jim: B 1A SH U R R A TR T 445>410., 445>427 I
445>154 3 AR EIEE, B 1B — BRI b
XFRLI 3 2B XS B 1 AT H, PUERER g
BFE] R 4.08 min, BAMERE S Y 445>427 BF-XT7E 4.11 min
A —A BB TP, (A2 0.03 min, 1 445>154 F1
FE I X 445>410 WA ILT- 40, AHBE A0 aE B T
P73 o it iR A, SRR AL R, B biERe 445>154
A SRy 1 P AR AT N

3.29 B.1
a 500 3.024 461 o 4455410
= ) 513"
E 9
00 10 20 30 40 50 60 70 80
PR B8 bt [B] /min
B2
iz 1.00e5 41 445> 427
= oooj 3.14.3.54
00 10 20 30 40 50 60 70 80
PR B8 it B] /min
B3
i 4260 447 445> 154
= 3.75 JL
g oj 345000, Laos

00 10 20 30 40 50 60 7.0 80

44 B8 B ] /min

AL RMER T B, BV AR .
PO POPREE ML E e 1 A

Fig.1

Comparison of qualitative and quantitative ions of tetracyclines
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24 FEFWIE
24.1 AFfEHEKELMTEE

SRR 1.3 FIRGFRE TAEMR (1 pg/mL)S0.,
100, 200, 500, 1000 uL F 10 mL Z&IH A, HIA 200 pL
TRA WS TAEM (1 pg/mL), FABIAG TSR R E 25 2 4]
B, RAT, B PR EE S 20 ng/mL . AMR TR
R 5. 10, 20, 50, 100 ng/mL A9 R FIFRAE TAER W

VLA DU A R 21T 5 I 1 0 i 0 1 R 5% i PR A )
IE B 01 B (i 0 TR AR LU (B A AR, AR vV TR MR B
BEARR, NARIEJEATACHE E ik (IR R A L3 R LA R R
-d6 AR, S&EBEMEBWUHE L ZWHAE-A3 HHR), 4
BRI LR, FETOE A AR 5 R B AH N 1 b o il
Lk RMEVEIR . SRR AR AR R B () K 2. &
W AR, LER, @ERMNZTIARAEL ALIEE
B, PR R, r #KTF 0.990.
242 Fikeh b R E TR

R 2 R TR BUMAR (09 7 1l 46— R 40 2 IR
EREIFRE S, JES B SE AERNES, A
PEMY 792 B9 AG H BR (limit of detection, LOD)AIE & BR (limit
of quantification, LOQ). 2415 M kb S/N>3 FI{5 M . S/N>10
BF, X IO P AR K P43 S A ik ik BRI B T

25 R JERE v i 0 IR ZR A B o AR,
FRACEAR 50 1, 2, 5 F1 10 pg/kg HIZS EINFREESS, FTAL
PG FHLNE, S5RRI, ARl S pg/kg B,
BUARR, LHE . SEEXMEBERRNFER LI RT
3; MMFRAKE RN 10 pg/kg B, MAMNHE, +BR. &
HREMEWUARMEWRILRT 100 FHitk, #EAk
W 4 FU R RIS WK RN 5 pg/ke, & HBR
9 10 pg/kg.

243 FiEUYEAE A E A

R FFRHEIR Nk 52, 43l 28 U IR s 3 A4
ANFACFGERMR . 2 f5E =R, 5 e mR)K TCs IR G
PRvE TARREAT OGRS E, AW E T 5 AN IFREE b
SEATSEE, a3 HER, $EHE 1.4.1 BEA AT EE ) ik
AEPRJE EALIE, AR E R, THE RISCR, I AR X bR
W 22 {H (relative standard deviation, RSD)IEAit Py At
[EHE 2 5 o 25 PR ERE it 1 % (1 DL IR 2, BRI (s
B 10 pg/ke) g E LA 3,

SR, AR E, £ HEE . SBEEXMEIN
EIE 10, 20, 50 pg/kg 3 UMK E A IR A
95.4%~111.2%u [N, A5 HLE RSD ¥/hF 10.1%, #F
BRERMNTTIRER . 53 3,

®2 MRRABYLIMEER. fEr%. HXRY EERMEMR

Table 2 Linear ranges, standard curves, correlation coefficients, limits of quantitative and limits of detection of tetracyclines

Hirbay MR/ (ng/mL) o o £ [ 19 5 R RE() E R BR/(ug/kg) K M BR /(ug/kg)
U E 5~100 Y=0.0790%X+0.00522 0.999 10 5
+RH/E 5~100 Y=0.0774X-0.0378 0.999 10 5
SHR 5~100 Y=0.0134X-0.0157 0.996 10 5
EAIE A 5~100 Y=0.0496X—0.0383 0.995 10 5

3.02 LB S
4m 1000
% 1] 1 1 1 1 1 222}§A6I:102 498 334 5'58‘5.79 1 1 1 1 1
= 00 05 10 15 20 25 30 35 45 50 55 60 65 70 75 80 85
A B8 i 8] /min
200 3.01 3.86 TER
g J 3.70- 424 513 59
‘E oM 1 | | 1 1 1 1 | 1 |
00 05 10 15 20 25 30 35 45 50 55 60 65 70 75 80 85
{R B 15} 7] /min
PYIFEK-d6
i 1764 4.07
= 1.0e4i 3.90
; 00_ | 1 1 | 1 | 1 | I | 1 1 | 1 | J

700 05 10 15 20 25 30 35

45 50 55 60 65 70 75 80 85

LR B I i) /min

2 25 U IR v DO R 2R 25 M 0 ]

Fig.2 Chromatogram of tetracyclines in blank swine liver samples
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o 200 3.04 4.31~4'49
= } & 3~484.0&“M!—4'61 5.48. 5'!69,592
T oM I ] ] I | 3k, . I I ] ! )
00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
PR A /min
4.59 LS
& 1000 3.01
= k382 437, 526 575
= G" l Il Il ! Il " IS 4, Mbds | Il Il Il !
00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
PR B2 B ] /min
s 3.8¢4 4.60 BTHR-G3
= 0'0 | 1 l 1 1 1 1 1 L 1 1 Il 1 1 l 1 ]
00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
PR B 7 /min
B 2(8) 28 FURB I R: i DU PR R 2R 25 W i € 1 A
Fig.2 Chromatogram of tetracyclines in blank swine liver samples
UIEZ 3
i 9460 4.08 =
= SOOO-E
= ok | | | | | 3'9_2 | -l | | | 537 | | | | |
00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
47 8t [ /min
TER
9800 391
1= SOOO-E R‘
= 0) I I I I I I I I I I I | I I | |
00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
1R B8 i} ] /min
2.0e4
g .|: 3.91\ﬁ
=  0.0p ! | ! ! ! ! LMy ! ! ! ! ! ! ! ! |
= 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
LR B8 B[] /min
=
@ 3200 4.52 EBR
. . 3|
E | I | I I L | 1423 | ! | ! ! | ! |
00 05 10 15 20 25 30 35 40 45 50 55 60 65 7.0 75 80 85
AR B I 1] /min
4.61 ZIIHR
o 1.0e4j
g 0.0D I I I I I 1 I ?'15 I I I I I I I ]
= 00 05 10 15 20 25 30 35 40 45 50 55 60 65 7.0 75 80 85
PR BRI} /min
- 5.0e4
= j 4.15 Jk
= 0.00 | 1 | Il Il | 1 | A | | | | | | | |
= 00 05 10 15 20 25 30 35 40 45 50 55 60 65 7.0 75 80 85
R B8 B ] /min
I3 2 IS om0 28 S 245 ) (3 141 (10 pg/kg)

Fig.3 Chromatogram of blank swine liver supplemented with tetracyclines (10 pg/kg)
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2.5 SEPREESSIT

N AR T @A RO R AN . HOR . FiEL T
ZRFNVLTE AT KA BT 50 SRR S AT T 46 L
REERRE 4L, RS ETE 12.6~52.8 pg/kg ZIH); £
PUIREAH 12 i, FE S ELE 23.4~128.7 pg/kg ZMH], PU

WEM R RZARA N, Thrreih g ILE 4. 5, B 4 bk
HETRAETRES, B S MK H Z TR Z A TR . GB
31650—2019 1, MEEFhZ AR YR EN 300 pgke,
WIHE ., LEERAMESEEAAN GRS 600 pgkg, &
SO B 50 U FRE L A A B R BR A LE .

%3 ZTEBEFHEFRLEGYERMEREN=S)
Table 3 Recoveries of tetracyclines in swine liver spiked samples (n=5)
1R/
WEY AN /(ug/kg) I II i it RSD/%
[EISR /% RSD/% B /% RSD/% g %/%  RSD/%
10 106.4 72 101.0 8.2 103.2 7.4 7.4
PUFRE 20 105.6 6.1 98.4 6.9 99.4 2.9 6.1
50 101.0 4.6 105.4 2.5 1112 1.5 5.0
10 101.1 6.1 95.4 8.2 104.8 6.9 7.7
TER 20 96.8 8.3 103.2 8.4 103.2 8.1 8.3
50 106.0 5.0 103.4 7.6 102.8 6.8 6.2
10 106.2 7.6 106.2 5.9 101.6 7.5 6.9
SRR 20 99.2 10.1 105.6 5.5 106.2 6.4 7.6
50 101.4 3.2 104.0 7.8 102.6 6.8 5.9
10 99.2 52 99.8 8.7 96.6 4.7 6.2
ZIHE 20 97.8 52 98.6 5.6 100.6 6.4 5.5
50 98.2 5.4 98.4 8.1 100.4 5.7 6.4
3.02 ILIE7
.3.24

M
W
S
o 3
AR

00 05 10 15 20 25 30 35

3.28

M

00 05 10 15 20 25 30 35

4.20 4 o1 A8l s 4o 5.89.6.00
1

| | | | |

40 45 50 55 60 65 70 75 80 85
A B st (] /min

TEHR

i 200 302 | 368406 425 516 s.s8
_5.85
0 ! ! I I | 1 " I l I l l

40 45 50 55 60 65 70 75 80 85

H- B8 B[] /min
391 POFFE-d6
i 2.0c4 A.07
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Fig.4 Chromatogram of swine liver samples with chlortetracycline detected
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