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Determination of the residues of 18 quinolones in quick-frozen prepared
meat products by ultra-high performance liquid phase tandem
mass spectrometry

CAI Feng’, ZHAO Fei, JIA Hong-Xin

(Liaoning Institute for Food Control, Shenyang 110015, China)

ABSTRACT: Objective To establish a method for simultaneous determination of quinolones in frozen processed
meat products by ultra high performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS).
Methods The quick-frozen conditioning meat sample was extracted and purified with acidified acetonitrile
solution, and the gradient elution was carried out using acetonitrile-formic acid water system as mobile phase. It was
measured in the electrospray ion source positive ion multiple reaction monitoring mode, and quantified by internal
standard method. Results The 18 quinolones had a good linear relationship within the concentration range of 2.5—
20 pg/L, and the correlation coefficients were all greater than 0.990. The limit of detection and quantification were 0.5
and 1.5 pg/kg, respectively. The average recoveries at 3 different levels of addition were 72.5%—110.7%, and the
relative standard deviations were 1.5%—11.4% (n=6). Conclusion The method is simple, rapid and sensitive, and
can be applied to the determination of frozen meat products.
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21 4B/ AFI SR

ESI TQD =HEPUHAT TR . XEVO = AH A (i
% (3% [ Waters /3 ]); UPLC BEH C g f3%41:(50 mm=2.1 mm,
1.7 um, 3E[E WATERS 24 H)); Milli-Q A10 (¥ Millipore
43 #]); Vortex3 IRHEIR A1 (T E KA /AH]); DT 512H #7H
BE IR ACHE IR G 2 SR T A R A R); XIR &l
RS OHLCEE E 3R |); TTL-DCIL AW A (b 5t Rl 28 56 R
R RA A ).

2Nt HEE(I%Y, S5 Fisher Aw]); SR FKN
ABAlIK (18.0 MQ).

18 Pl RERASARAE S AL FEZEEFR(99.0%) . L EFIR
(98.0%) . R %E(98.3%) . PH i) AL(99.5%, Dr.Ehrenstorfer
GmbH); Ki# > A (91.1%) (P E 245 5 A Wil b ks e Jr ), ik
WRFR(83.6%) . HrdR > AL(99.5%) . MV A (84.2%) . HINA
70 5(99.8%) K VD AR (71.1%) ([ 6 5 24 S R 8 9 )
VP E(99.0%) . KD (94.0%) ., Bk (98.5%) .
ARV AL (99.0%) . BV AL(97.8%) . VP (99.6%) .
VR TE AL (95.0%) . XU TP (98.0%)(#2[E  Dr.Ehrenstorfer
GmbH 72~ &l); 3 Fi A% P b o & A0 35 i A 9 v B

PRAEHL, B35 T LA EAIRTTIRRBIZ G . KBRS . R
Y. AESGETTAES RS, el 6 A2 10 A, Wk
O 2 N TiE B S 7S I T P NG o S R P P 37 97 B |
A3 a4t 200 K.
2.2 FERREIECH

Or RS BRI AR AE S, . NFRRES IS R, S 50%
IR B2 P e A 20, BT B2 292 1000 mg/L
HIBRARHERE &R, B AR ST, F-20 °COKFE T IRIE 15
IR AW T EERR RN 10 mg/L BIRARAE R R . T
B AR 22, A 0.1%H BR-Z 15 (90:10, V:V)Hs B P B
IRA IR E TAEW, I AL .

2%H R G WA BCH]: EE 98 mL ZJiF,
JWA 2 mL HR, IREHSENE,
2.3 HmAE

PRSI R IARE 5.00 g T 50 mL g0, A
1000 ng/mL YBA AR 0.05 mL, HILA 10 mL 2% P iR i
W, R RS, TIWERA X EPE 1 min; L 8000 r/min
FEBE 5.0 5 min, K FIHWEE RS — 50 mL B.OE T,
5k B YL 10 mL 2% R RSV AR 2 I, A3 3 kiR
PO SRBURFASIR TWEIET, A 1.00 mL 974 i
SRR, A1 mL IE 2 %8 IRBER G 30 s, BUT 21
i 0.22 pm B
24 ZTRERCEREGESRAECS

B 1 5 0 A 0 B R A R, TR B A
YRR 1.00 mL, #¢ 2.3 J7 i AbBRRE G BIAS 28 [ SE 5 DU A
TR A ARUER I
25 @iExRHF

435+ UPLC BEH Cs f43541(50 mmx2.1 mm, 1.7 pm);
IR 30 °C; EREGD: S pl. WA A R 0.1%H BRKIBEH,
WEhA B S ZHEVEWG WE: 0.3 mL/min. B EEUEDIRLF
3 1.

®1 BERBRERF

Table 1 Gradient elution procedure

B} ] /min i3k /(mL/min) Al% B/%
0.00 90 10
3.00 90 10
8.00 70 30
9.00 0.3 70 30
9.50 5.0 95
11.50 5.0 95
13.00 90 10
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2.6 FRIEFH

HLIBE 55 B 1 IR (BSI); IE & T4 2 0 i
(multiple-reaction monitoring, MRM); W55 Hi % 3 kV; BT
POREE: 500 °C; 5L A: 0.8 L/min; B RESH
2 2,

3 #R55%

301 (UEEHMRK
3.1 &aEA

3 3 15 SCHR 1O, SR YA R IR S R I s 2K
25y, WM Z R AW BBAK NG, a2y Yt gk,
HizZs b st = S A R FNR R, R T R A P 1t
EY, A AT B e S S fi e, 18 Bt
WA NS, B R R T A& Py S b 7 1 5T R R
BEHE PR, AFEL C G BB, DOk

1 0.1%H B AKAE R shARSEA TR EEVERN, A BIIX 18 FhZh
Yo RAT, VEIEXTRR, 550, RBUE R . RIS mks
VIR DL 1. AR vh & IR TR IR 2 AL & W 1k A T,
5 B4 ik 1) A Ry 130, {EL AT DA 3 R R B 25 Sk AT IX
550 B 1A S pg/kg WK, SR IEEE A H1 5% B ARk
AU BB EAIER,
3.1.2 FRig&m

SR FH RS EHEEERE R 20K 0.5 mg/L IR AR
HIETRGEERE, 43 BICE RIS 1E 2 RN EA T RE B - 44,
Wi HARF B TN MHH] . AL A YIRS T B
B, TP T, SRR S TER, ik
AR e AL, RS SRR F B TN R T
B, HAEEAEsR N ERE T, A—MEE R
T, BT 2 AR B TR RIEE A AL R S TS A
b, 5 e B T AP S R R SR ARG, AR Y R A
BE . WEIEIR R, AR RIS S EULE 2.

®2 EEERXAYMNRESH

Table 2 mass spectrometric parameters of quinolones

i) {563 15 [ /min BEES T (m/z) T BT (mlz) HEFLHLE/V i i eV

S s 9.12 262.1 202.0 244.0% 35 3515
R A 2.40 320.0 233.1276.1%* 40 2520
v A 1.76 321.0 234.0 303.1%* 40 3035
ENIR A 245 332.1 245.0 288.1* 42 1822
KEDE 243 352.1 265.1* 308.1 39 2216
Bagvh & 3.93 360.3 245.0 316.0% 25 20 20
AR R 2.18 362.3 261.0 318.1* 25 3020
WE A 2.05 370.1 269.1* 326.1 42 2519
YRS 5.45 386.2 299.1 342.1* 45 2718
HMAY A 2.62 393.3 292.3 349.3* 30 2520
LN 4.32 396.1 295.1352.1* 36 2418
XU £ 5.60 400.3 356.2 382.2% 30 2020
R A 2.30 334.1 233.1290.1% 42 1919

ZRIEMR 8.53 233.1 187.0 215.0* 30 2515
HEAR 6.78 262.0 216.0 244.0* 32 3019
PUHETD A 5.76 263.2 189.1 245.1% 35 30 15

MR iR 1.02 304.0 189.0 271.0* 36 2216
Sny R 3.40 358.2 96.0 341.1* 38 2520

TE: PRI AT e B T
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Fig.l Total ion flow of 18 quinolones in quick-frozen prepared
meat products
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WEVR B S 2 R ROk, HiZR e G RZ WA 1
i sl AP e BE P, BT — S8 B Sl 2 1 g SR I 7R %
AW DIV By, RER R —E e . i

BUOR, SEBG 3 2% H R I 1 TRV S 4 BB PT 38 4 B
BRI -
33 ZMriE. KHRSEER

FIEHE 2.4 TR 6 AKFRISERR A TAEHZE, JIF
TEPARI RS RS RS A5 TR TR . DA EAR S e
BT PIARYAE i T TR ELE (DA Ak
P BHRIREEY, ng/LyARABFRAHIINER, 18 R
PSRN N 2.5~20 pg/L, AHERE - KT 0.990, LKMCH
RAF, BrHFRA 0.5 ng/ke, R 1.5 pgke, 13 3.
34 [EWERFEEE

TEZS FARE S RS IN 18 Rl i 2R 25 W TR A AR EVE T,
Tl 45 SRS 1.0.2.0 F1 5.0 pg/kg MOMFREES:, 1% 2.3
T AR R R 2.5 1 2.6 T I 7 A E R4 T DR 52,
AT E, SRNE 4. HE YRR
BH 72.5%~110.7%, FHXSIRAEmZE A 1.5%~11.4%.

x3 SMEE. REREEER

Table 3 Linear range, detection limits and quantitative limits

ELy| By P 1 B/ (ng/kg) E R/ (pg/kg)
IR Y=366.4X+4438.4 0.9976
R A Y=0.1464 X+0.7446 0.9954
AT Y=15.35 X+338.2 0.9915
WA ¥=0.1492 X+1.211 0.9929
BEDE Y=45.54 X+355.5 0.9963
Rig R ¥=0.1147 X+1.062 0.9911
SR A Y=49.88 X+603.7 0.9904
BV R Y=43.66 X+547.9 0.9939
FUZTRUE Y=29.74 X+379.3 0.9907
0.5 1.5

LR Y=58.66 X+527.8 0.9969
LN ALY Y=69.09 X+250.3 0.9980
BRI B Y=40.04 X+508.0 0.9908
D A Y=34.10 X+852.2 0.9946

ZRIENR Y=366.5 X+4438.4 0.9963
RRFIR Y=222.5 X+1132.9 0.9961
[Nz Y=117.6 X+7481.2 0.9928

MR R Y=4.833 X+68.74 0.9964
Er.Y R U Y=42.38 X+1128.6 0.9934
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SRAT 1, R 200 HEUGHE VR JERE P A S A TR,
BAETA g ST aesE R us g AE & Y SR 2 i
AR B AR IR 44 B 1 il P s ) el R B A A
11 HER S TS 2, SRRTP AN 31.0.21.7.95.5.72.7.,
59.5. 59.8. 0.071. 87.2 mg/kg, HMIWPEN 594, 569,
200 pg/kg, BV H 20.1 pg/ke, EFRIPE K 57.1 ngkg.

F4 RFFEAS &P 18 HEEEEX A EWRFFEE
(n=6)
Table 4 Recoveries and precisions of 18 quinolones in
quick-frozen prepared meat products (n=6)

1.5 pg/kg 2.0 pg/kg 5.0 ng/kg
SR % RSD  [EIJEE  RSD  [EFE  RSD
/% 1% /% 1% /% 1%
M 883 4.8 85.9 6.8 89.7 49
ZENERE 86.8 5.3 88.2 6.2 913 5.7

WEFE 854 6.1 86.5 45 89.5 42

MURER  90.5 5.7 91.3 42 94.2 3.1
WRIDE 863 5.9 85.3 3.0 89.7 2.8
fkiwibE 76.5 4.8 82.0 2.7 84.2 2.9
KEDE 772 7.8 83.2 6.4 85.7 4.1
FHEDE 768 103 88.6 3.8 89.2 4.4
VHIETb A 84.6 5.6 89.3 3.9 91.8 3.5
B E 951 8.9 105.8 9.7 100.1 8.3
ARVDE 879 11.4 103.6 5.6 104.2 5.3
WEVDE 725 7.1 103.4 10.3 106.1 8.2
RV A 897 4.7 100.3 3.6 101.4 3.7
A A 974 103 110.7 4.1 106.8 4.1
WILWDE  89.0 5.1 100.8 6.2 100.3 52
MR E 741 7.8 86.1 3.7 87.8 3.9
B AE 1019 25 102.7 1.5 101.5 2.3

BEE 908 6.4 95.3 5.2 99.3 3.9
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