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TEICE 0.2%H R AR, SR 2 RO Wil 1E B 713 (multiple reaction monitoring, MRM)FAT 528 AR 2,33
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Determination of 4 kinds of tetracycline antibiotics in meat powder samples
from food analysis performance assessment scheme by high performance
liquid chromatography-tandem mass spectrometry

PAN Zheng-Hua, XIN Li-Na, HUANG Yan-Hong, LU Rou, JIANG Ding-Zhi*

(Guangxi and Asean Inspection Testing Center for Food and Drug Safety, Nanning 530021, China)

ABSTRACT: Objective To optimize the high performance liquid chromatography-tandem mass spectrometry
(HPLC-MS/MS) method for determination of tetracycline in meat powder samples. Methods The samples were
extracted by the solution of 80% acetonitrile and the extracts were cleaned-up on Prime HLB solid phase extraction
column, and the eluent which got from above conditions was dried nearly by nitrogen-blow, and dissolved in the
solution of 10% acetonitrile (include 0.2% formic acid). Finally, the samples were detected by HPLC-MS/MS with
multiple reaction monitoring (MRM) mode. Results Compared to GB/T 21317-2007 (HLB solid phase extraction
column method), the results showed that 4 kinds of tetracyclines had good linear relationships in the range of 5-200
ug/L with correlation coefficients were better than 0.99. The recovery difference was not significant (P>0.05). The
residues of tetracycline, chlortetracycline, and doxycycline were 113.93, 68.16, and 155.73 pg/kg, and
oxytetracycline was not detected. The recoveries of tetracycline, chlortetracycline, doxycycline and oxytetracycline

were 94.5%, 95.2%, 104.7%, 97.8%, respectively. The correlation coefficients of tetracycline, chlortetracycline,
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doxycycline, and oxytetracycline were 0.9995, 0.9998, 0.9989, and 0.9997, respectively. Conclusion The

established methods is simple and rapid, which can be used as the detection method of tetracycline antibiotics in meat

products.
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PO IA 2K 231 4= K (tetracycline antibiotics, TCs)J& PUFR
FEAERANERIGIR L Z A S iAa R, St
VPRI A P A3 A 254, Bk E B A
TCs fEAT AR, EARMEPIGIR B2/, &
X HE 2% PR AP T 2R 22 RS T A B ST SR TR S 4G 3¢
Gr I PR RN, 2zl AR, ARSI E S
SRS LI A . TCs FESIINLIN . AR S W
FREE, AR FCHE A A R0 R 52 e 5 25 0T DL B0,
Uk, 2 EZ TCs 58It A
235 SO HLE T U R A PiA R Er R,

AR, A MATE R NH — N E &I E
TCs J iz Tk, FTEE 3 & A KRB a7 8 )%
g, FE TCs ARG AWHR S, T R TOE 2 &)
T TCs. PiARAFEA P AR, A4
BR BB MU RO, B ARSI R EBRNE D
MR ) B, R, EREST E RO VR T SR AT
For I AR B O EE

AT, BUA B 80 5 SR B GES
SO A 2,35 5 (high performance liquid chromatography,
HPLC)>' | A= f el le vk U e e i U2
AH €8 1% - BB 1 5% 75 (liquid - chromatography-tandem mass
spectrometry, LC-MS/MS) 3131 Heh G 54y 41 41 v PU R
RRPUERFE 0 E bR A RER 1025 544
-12-2008"% | GB/T 21317-2007" [ 5 R H
EDTA-Mcllvaine Z& thi A S BGR W, ZI—BOT B8,
PR

AR R S A R, A X B bR AR B VA A
T HCHE, S5 R OB G- H R S PR, R ER
ERM TR 4 IR, LURERIIL AT AL BEAE TR,
R A S B P ZE U R R 2 HAE R R IR S

2 MRS

2.1 #MR5EH

PR FAPAS 243t

i, NGk, fEEBREROHAAR), LR
(B iGa) . MR (CsHgO,-Ho0, 43 Hral) . Wi | 4
(Na,H;PO,- 12H,0, 4y #r i) . 2 — M 2 ] —

(Na,EDTA2H,0, 4r#ral), VU R (R, 97.9%
). £TEEHRME (R 94.6%iT). TRE B RS R
LI 96.5%11)(##[E Dr.Ehrenstorfer Gmbh A #]); 12 & (&
&) 88.8% 1, HE A2 Mk WG BE); OASIS HLB [
FHAHUE (200 mg, 6 mL), OASIS prime HLB [E AHAEHUR:
(500 mg, 6 mL, 3[# Waters 2> F]); CAPCELL PAK Cjg
MGII-H(2.0 mmx100 mm, 5 pm, H 7 SHISEIDO A &),

22 UES5EE

ExionLC TRIPLE QUAD 4500 /%08 ik i =
UM BT (36 E AB SCIEX /A #]); XS250DU HLFK
- (B AR - FE R 28 D .
23 XWHE
231 AR AR B R

PUERZRAHUAE R (4 PR A PR (10 pg/mL): 4371
FRELZY 0.01 g(FEHH % 0.1 mg)bRifE it B T 10.0 mL AR A 75 1
i, FH SR e Z 208, SPRERRSIRIREE | mg/mL,
=20 °CIRf7, AW 124 A o L &R & T B
Pk, BOALAS 40 10 pg/mL HIRARIEH
232 AR K BAT R TAE W KA H &

GB/T 21317-2007: 435l BUR A FRfEF RIS =, F
TANAREC R AL L1~L7 bRt 28 5

SRy vk AP BIRREL 2.5 g FEAES AR, ARV
NIBEPRHERIRGE , HARERAIER 2.3.4 FESFTEITIE,
B3] Q1~QT7 pRdfE LAE LV
233 GEBFELMNT

(1) BigE

{4384 CAPCELL PAK C;3 MGIII-H(2.0 mmx100 mm,
5 wm); FRAE EH AR R PR Sk T, SRR IR S AL
IKFNZNE, FExF e b A T A

(2) Bt

BB 5T B OE B #8522 (electrospray
ionization, ESI+); Stk #1445 2. £ i Wi I (multiple
reaction monitoring, MRM); ‘<5 (curtain gas, CUR): 10 psi;
BB 5500 V; BFIRIREE: 550 °C; M%< 50 psi.
HATIE A IR 1, HAR R ABR BT s LR 1.
234 HEraE

(1) GB/T 21317-2007 L4210 FREUXHE 2.00 g, BT
50 mL B.L0&H, 2% 20, 20, 10 mL 0.1 mol/L
EDTA-Mcllvaine 2% i VKOK S 28 3 ¥R, FH R BETR
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RA 1 min, WA 10 min, {KIEEC 5 min, 535 E7F
W, HFERE S50 mL, B, KREZ0 5 min, FPEEL
BUR/ I e VA

®1 MOFRXEAZHBSRNNRERG

Table 1 The mass spectrometry condition for determination of

tetracyclines

e BB P/ R AR BRI AR O
(m/z) A% 1A% A%
PUFRE 445.2/410.1 72 27 16
445.2/427 72 19 16
445.2/154 72 25 16
SHE 479.1/444.1 81 30 14
479.1/462.1 81 25 14
479.1/154 81 30 14
ZVHRFE 445/154 97 40 5
445/428 97 26 16
445/410 97 30 16
+RE  461.2/426.1 71 27 16
461.2/443.1 71 19 16
461.2/381 71 25 16

Feik: MEFRIRE 10 mL $2BORE 2 TG 4L HLB [E4H
ZEAE, RRRERSE AW, MK S mL /KA S mL A+
K(1:19, V:V)ilkik, FRESFMFHB . WHETHE S min, &
JEH 10 mL HIEE+ R ABR(1:9, V:V)BEL. R BE B 2
e ZF (RERT 40 °C), H 1.0 mL 10%ZIEKIER G
0.2% W RS ik 18, 1 0.22 pm JEME, AR E R

(2) SEEwEE TR ARG 2.50 g, BT 50 mL
BLET, HERITA 10 mL 80%Z G /KIS, M A $2H
10 min, fRIRESL 5 min, B E SR AL,

Hetk: Eif W prime HLB(6 mL, 500 mg)[#l AHAEHK
ke, WEE 4 mL LI, 45 CCRAMREIT T, 1.0 mL 10%
KR VA R, 3 0.22 um JEIE, AMREEER .
235 mARECER SR

GB/T 21317-2007 #: 43HIFREL 2.0 g 25 RS, F 50 mL
BT, RIS 100 pg/ke FEIRARK, HARME
[/ 2.3.4(1), IMRIEE

LI A RIFRE 2.5 g2 FARES, T S0 mLE.O
Brh, ABIINASEN 100 pg/ke MIRPRK, HATIRVER
2.3.4(2), IMRIEE .

3 HER5SH

3.1 BEFHHMULER
E A S HR R 590 16 2L ASORT S L A 70 A A v |

TR . pH %, REMSMH SN TEE B A1 T35 5,
FRAFRAR M B TRCE . HTFUAREBERSE T
JIf R R R, SICI 43 1) R R T A A R MR U B AR B, N
14 53 B RCR B o TIE KRR PO A B RS2y 17 488 s H 3 4
N, S E R R R AR, SCE A A T 285 -0.1% F iR
K. ZIE-0.2%M KT 0.05% T 2 2 15-0.2% F B2 /KVE Ny
TSN AR PR 2 b R FReE, SR ER 0.05%
F R 2 -0.2% F IR /KA S i sh A RS s o B %8
WA RALIS, IR IZE S A M K0.2%FR) . B
H: ZJ5(0.05%H R); ik: 0.3 mL/min; FEiR: 35 °C; #k
Bt S uLo BEEEVRML, VEMLRRT WK 2.

®2 RIBAEERER

Table 2 Gradient elution program

Fisf 18] /min A% B/%
0 90 10
1 90 10
7 10 90
10 10 90
10.5 90 10
14 90 10

RG22 | BB RS S 4 R UPR R 2k
R BB AT IR - B I 43, 15 239 & U S T
s 1.
32 &MXR

SR I b 3k B AR 8k 4 590 o s A R R kAT 40 #T
SLGEE R BOR, 2 FOTEERAETE R N 5~200 pg/L, FRifE
HHZRLR M R4, HHICRE r 397 0.99 LU b, KNE 54
A3 By 1) 5 i R AH oG R BUL SR 3.
3.3 HMER

BRSS9 2.3.4(0 % 2.3.4(2) 2 Fhrsab g,
22 B OB AR A TS - TS B AL M 5, TS 45 R I Al 43
25 R AT RR U 22 DL SR 4, 3 4 SR e, 4 Fhaisy
W, OREH 3 R, Hh REE R, FESTERER, 2
RO BRI AT 4 FPaLsYy, 45RESABEP > 0.05), 45
RULE 5,

34 [EYERZLER

PRI RE &, 208 2.3.5 InAXTRE S, T4 51 H
2.3.4(1) 5% 2.3.42)4b B0, A A g S . A % A
FrAEfm2E L35 6. MRPEERATE N, £%K 2 fydkm
WSC 8 B AFR B 25 AR K, IR 2 IR A X AR,
F B N W] RE R 4 5 A AE RO A SE VR o
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A [ /min Fis} [ /min
3e5
4.09 E&®/ER 2e5 | 425 |mAEE
2e5 - -
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o w le5 |-
le5 |
0 0
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B 1 4 PR R 2804 A PR 7 55 B R WK 28 100 pg/L)
Fig.1 Extracted ion chromatograms of 4 kinds of TCs in solution at 100 pg/L
T3 2MITENEMEAREREXAR
Table 3 Linear relationships and correlation coefficients of 4 kinds of TCs by two methods
. GB/T 21317-2007 NI R7S
W2 )4y
AR r kiR r
UEZS- Y=3.10e4X-5015 0.9995 Y =20230X-9827 0.9955
SHR Y=17445X-1390 0.9998 Y=7629X-4415 0.9948
ZIWHRGERIER) Y=1626X—68.43 0.9989 Y=6965X—2245 0.9970
+ER Y=24904X-2095 0.9997 Y=17289X+666.8 0.9977
Y S HTE R X WREE, pg/Lo
4 2WMIGFENE 4 MU RLHYERTEE
Table 4 Results of 4 kinds of TCs in two methods
o GB/T 21317-2007/(ug/kg) S % 715 (ng/kg) .
W RE 4% 2 P NS5 %
1 2 3 1 2 3
UEZS 113.33 114.46 113.77 113.98 11491 112.91 0.11
/R 67.54 68.12 66.51 68.09 67.19 69.21 1.09
LK EER I EHER) 154.7 154.8 155.1 155.98 154.98 156.23 1.17
+ER 0 0 0 0 0 0 0

TE: SN I RS 2 2R
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Table S The results of variance analysis

R/ (ng/kg)
Ay 5% i 7K
GB/T 21317-2007 SRR A ik
UEZ S 113.85 113.93 a
SER 67.39 68.16 a
ZVA KR FER) 154.9 155.73 a
+ER HHH HAGH a
1 OZER R BRI R . Qa RFEZEFEARE
Fz 6 2MFFENE 4 MU RLHYEIRERSTEE
Table 6 Recoveries of 4 kinds of TCs by two methods
GB/T 21317-2007 SR E T
W 2 Ty B bR HE IR 22/ %
R /% [ /%
UIEZS-3 81.92 94.5 8.9
SEE 64.98 95.2 21.4
ZVWHEGRIIER) 89.02 104.7 11.1
T+RHER 102.1 97.8 3.0

4 wHesEe

41

PUIR 2 bl R BRI A B 1 A K, B MR
FEAMIE F W), ORI A GRS AR . X
SRR L, PR EDTA-Mcllvaine 2% Mg
W W, >R FH O 30 A G b o i 2R E AT E R . TR A
EDTA-Mecllvaine 25 i AR B RE (i 85 11 i pest A 1, {HL[)
B 7T i i TR BOR P A7 R B A  S 30 HLB /MR, 2E,
TR EA R4 2 i 5 i [T

Prime HLB [AHZERUME K nRE MR HLB
LR AT TR, AT AR S R AR T R
me H AR R, FERERE N B BRI TR
Yy, R T HLB (/K T g e AR B AR, RS bR
I U INTTNE 7t = S R L P NI ST o
Dy Pl R XA R B, ASIR] prime HLB FEZ¥ i %558
J&, BFRER Y 80% NE/KIERAENEEIOR, prime HLB(6 mL,
500 mg) FAHZE B AR B, H bR AL AP0 RE S 4 b 5 oA
THYFTr 8, EBRCERE .
42 &

SRy k2 A 2 PR DU R 2 2 2 R G I vk,
AR SRR prime HLB [ AH/NH: A€ BUSE A i VA 2
- 1 E T AR B A T R U BR R 2 s e A TS
NAE . FF S EFR T GB 21317(HLB AR/ AL B

FHEEL, 2 FIANRI 2, 4 Fgh PP I 4E 5~200 pg/L
BFERPE RAT, SEAMESR . BRI H IR ZE R AR
F(P>0.05), HAT LI . DU, AR E T LM
AR

2o S0 A I AG A B L T R A s R 2 SR 43
A IR E 113.93 pug/kg, £ 68.16 ugkg, £7
W& 155.73 pg/kg, LEREAR M, BN U E 94.5%,
SR 95.2%, ZTHHEK 104.7%, 155K 97.8%. 45 PUER
£ SEER VR L EREHECR L r 435104: 0.9995
0.9998., 0.9989., 0.9997, HHULH] UL, 1273k Ay sl el
e, EIPEL

H Al #5782 2% Fl EDTA-Mcllvaine 2% g i A 18
BUR W, FERT, REBGTRBUR R, BISCRMmAL, 43C
W AT A EE AR, SEEL TN USE . £ BER.
+ER. BOEBRE 4 MHUERNIRE ETIER . &
DRI MR, REE R E B, B TSR K
P, T8 F T2 A P DUBR ZE 2R 25 ) 22 5% R ARG
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