i NREXFEERFR?

GB 20000 >0

\

EmREERFE
NI R @ Eﬂﬂgiﬁ-@ﬂgéeﬁ%ﬁ&'”’—ﬁﬁ M E
I’TS-Z$E1%1EI_ == E?é 'ﬁlﬁ /

National food safety standard-

Determination of quinolones residues in animal-derived food

by liquid chromatography-tandem mass spectrometric method
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AR GBIT 1.1—2020 (hrifEfb TAETI 26 1 8655 ARl ST 45 kg A s
VUL PR

ARSCAFARE GBIT 21312-2007 (A4 J 1 £ b b 14 Tt i R 245 Wik B A 770 AR €
- ), 5 GBIT 21312-2007 AHEL, BREGH AR gniE Eckahsh, FEH AN
AT

) HETRHEEATEE, §REAY. FP. AN, I8E. MR, MEKE. B F
MEE WA FEE. B Bel R+RED

b) BEE T I E R

O FR T RIS ISR A R, ATTIEIEA Y. FGh. AR, W, MR, REH
MR INR Y9 0.5 pglkg, EEMRA 1 pg/kg: EM %G, B0 FRUIA. FRUE. BAE. RIS
R+ IR AR ERI R BRI R, WEDE. SRR, Bty BRAR B
MPRA 0.5 nglkg, EEMRA 1 pg/kgs WEMERR. FHFME. PWRVPE. “RDE. D EM
IEFID R IR IR A 2 ng/kg, EEFRA 5 ug/kg.

RS B FAR S ST 1 3 IR RRAR A A 150 M
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GB/T 6682 /3 Hr iz = F K S ATk 96 59k

3 ARIBAENX
ASEEA T BB ARIBAE o
4 [RIE
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5.1.1 H[EE (CH;OH): faigali,



512 &M (CHsCND: fojiafi,
513 HR (HCOOH): thifal,
514 Z/K (NHs H0): faifhal,
515 —H 4 (CCLCOOH),
5.1.6 IEC%t (CH3(CH2)4CH3)o
5.1.7  Jo/KBREREN (NaxSO4).
5.1.8 HAEE (CH3;CH(OH)CH3).
52 i&iEECH
52.1 0.1%FRR¥EH: BFRR 1 mL, F/KMEEZ 1000 mL.
522 0.1%HRAMEHER: BHER 1 mL, HLFEFREE 1000 mL.
523 10%=RLREN: MW=L 10g, HKEMHFEZE 100 mL.
524 2%WERZHSEM: BUREZ 2 mL, M ZB5RBEZE 100 mL, AT,
525 10% A LER-CIEHW (812, VIV): HUZNE 20mL. 10% =% LR 80 mL, R
5.
52.6 10%HFEEAER: BUREE 10 mL, FH/KFBEE 100 mL, JE2].
52.7 S%TRRHELAM: HSmL HEZ, A FEEMBEE 100 mL, JRA.
52.8 CNEMIRIIE QR BUECKHRMOIE, AL 1 1 RS, HESEE, W
FEIECHER
529 HIHEWR: B 0.1%FE/KER 95 mL 0.1%FELEWW 5 mL, RE], &H.
53 #nEm

MEMERR . P, EYE. BHEDE. KRR, RV E. @0 E. DHE.
THEWRE. R BHEDE. RN E. TEERR-DS. HHME-BC3. WHRIDAE-DS. KR
WE-D5, HBIRIEEWE-DS. SR E-DS. AR E-D3. Sy E-DS. 2
BRI AR-D3. Db B -D8. AEIVE-D3. HERIA N E-DS, S8 =92%, HAKILHE
A
54 fREBREHIE
541 FR#EREER (1 mg/mL): HUEHRAESZ) 10 mg, FEEME, H 0.5 mL Z/KEMEE
T 10 mL FREE R, HEMBEEZR, -18°CLL NEHLLRAE, AR 6 H.
542 [FNLENFRPRAERE & (100 pg/mL): BUSARAESHZ) 1.0 mg, FEEFRE, HH R
HRREERT 10 mL (R EMT, -18CLUNBLIRE, AR 6 M.
543 IRAPRHEFTEE (10 ng/mL): HERHFE B TR BH2E 250 dEAE &% 0.1 mL, T 10mL
RO RIR, FEMREEZ, -18°CLLNELIRTE, AW 141 H.
544 JREARTEE (1 pg/mL): HEHFS U U RS 2500500 BLR AL 2 AR RS Gt 2590 %
0.1mL, T 10mL f#tEE, WEMEES, -18°CLLFROGIRE, AR 1 1MH.



54.5 RAARHETAER: WEFBIUE BIRAPAER W, FEEH (5.2.9) EHEHBRRY
TRAVME TR, DRI .

5.4.6 RGN TAER: MEFRBBORS AR IROES, FEER (5.2.9) #HmBERIES
PAR TAER, BLURCELA .

55 R

5.5.1 AR A BRI/ oE fr it 20 E AH AL UM E: PRIME HLB SPE 60 mg/3 mL, 3243 .
5.5.2  ARA TR B AT [E AR A HUME: Poly-Sery HLB Pro SPE 200 mg/6 mL, B%AH
EE

553 fFkodEes CEARJERD: BRME, fL42 0.22 pm, BLPEREAH Y.

6 NI HZ

6.1 RIAEIE-BEHKEIEL: A B 5T

6.2 DHRF: K 0.00001 g A1 0.01 g.

6.3 HLASEK.

6.4 RIERAER.

6.5 #RH=o

6.6 ERAFRBOH: -2°C. I AMEF 14000 r/min.
6.7 HEREFREZNL.

6.8 FIKIL.

6.9 AL

6.10 [REMEZEERE.

7 WHENHIESRE

7.1 HHERHIE
HOE & f s it s A s b & 8, 2658, R,
HOE & F BRI 02 A SRR, TRE 5.
HUE B AR, TREH5,
& BT i R R 1) 2 BB Y, omdE, FRER
a)  HUBMAHARE S, MR A AR
b) BUHBI AR, R AR
¢) BB AR, WSS B AR UE TR, AE A B R

72 AERIRE



ke 4CULUNRAE, FUBT IR, HRAL-18°CUL M RAF .

8 MELE

8.1 HEHN
8.1.1 HZFEh. M BF

PREUARE (240.05) g 1750 mLEG 0T (FUBHZARIELL @ 6B FON IR, A
RA WA TAEW, e, E15min, IS gJO/KBRIREN, WHE, INA10mL2% ik Lg%
W, WE, KIBHEA 10 min, 300 r/mindfE %5 min, 4°C. 12000 r/min3 210 min. B b4
BEFGEM,, A2 mLF A BT AU T, 45°CHeZEia T, B2 mL 2% HIR LGl e 5
TR, VEEE NS mLE O, NS mL Z A IE S he i, e, 4°C. 6000 r/min
BLOS min, BB TNERTH —BO0E, .

8.1.2 AP, BFRE. SHE

FREGAFE (240.05) g TS50 mLES O, TIANRE AR TAEW, WhE. TIA10 mL 10%
ZEHOFR-CIEVER (812, V/V), RHiE, 300r/minfki%5 min, K#HERA 10 min, 4°C. 12000
r/min® .0 10min, B EFER. IIA10 mLJEHAIECLE, g, 4°C. 6000 r/minfg-C»5 min,
R TFIEWT 5 — 808, IA10 mL—ZUKIBS), f5i5L.

8.1.3  Jiali CR+Mali)

FREUAAE (240.05) g 50 mLESOE T, IMARE WFR LR, #iE. IMA20 mLZfE
PIAIIE O, 7850 iiE, DIA10mL 10% =S - SR (8 12, V/V), iRjiE, 4°C. 6000
r/minB 05 min, B EZEIECkE. -2°C. 12000 r/minB-0r10 min, % EiEWT 55— B0,
IIAT0 mL—2K, FFidb.

8.2 ik
8.2.1 HEMN. M. BF

B A4 TR I HLB /M (5.5.1), WO, P53 mL 2% FH R Z RS e i, i
VRN, SHFF—BE 0, T45°CKm, FARELET; MA2mLEWER, Wwie, HAES
min, 4°C~ 12000 r/min 501 min; B EWEL0.22 pm U FLIERE, HLilorH € hE - B8 BE Bl 52
8.2.2 WL, HHME. BME. Jalr B+l

HLB/ME (5.5.2) A3 mLHEEE L 3 mLAiAKF#, BRIk st AE, A3 mL
10% B0 SE, St /MR ARTBAR ;s NS mL 5% FR R VATt s WCEE R BETIR,
T45°CKH, BAREILT: MA2 mLEER, WhE, #7555 min, 4°C. 12000 r/min#(21
min; L EIERT0.22 pe ALIERR,  BEIBUR £ 3% - 8 BT i €
8.3 HFRILACHRAERNZAH] &



s s W FB W U TR 215 24 VR 5 b AR VBRI & AR AR MOE B, 25U R s A
T AV VR R T 1R 2 9 312 0.5 ng/mL 1 ng/mL- 2 ng/mL+ 5 ng/mL. 10 ng/mL+ 20 ng/mL.
50 ng/mL\ 100 ng/mL. 300 ng/mL, WHx%& & A10 ng/mLI¥) F 55 F ULE AR, AL
G- B IR AE o LA AR BT 5 A S R AL 2R AR DREAE B8 T I TR AR EL A AR AR, A
HEVE IR B AL, 2| BE ot DO ARvEE 40, SREZME: (A1 U= 77 BRAAH 5% S 8.

8.4 ME
8.4.1 KHEEBIESEEH
a) filkE: Cighk (50mm X 2mmid., Rif85.0 pm) BPEREAH G2
b) ¥ii#: 0.3 mL/min;
c) HFfE: 3uL;
d) HHiR: 35°C;
e) VizhAH: AMHH0.1%FRRZKIEW, BAHN0.1% R 2 W, BhEEGEHAER WK1,
x 1 BERREY
A (min) WA A (%) WM B (%)
0.0 95 5
1.0 95 5
4.0 80 20
5.0 20 80
6.5 20 80
7.0 95 5
10.0 95 5

8.4.2 BEFRILESEXRMH

a)
b)
c)
d)
€)
f)
9)
h)
i)
)

BE TR UM B T

i EETH

Ry 2 2 I N ;

T IREE DR : 300°C;

Jli B R : 530°C;
PR . 400°C;

S 3 L/min;

F#<: 10 L/min;

Jn#<: 10 L/min;

SEME TE BB 0 IR e 8 A2




=2 FNAESE. EESTHMAEEESEE
s EVEE 0t E B BT HEFLHLE | AlffEREE CE
i m/z m/z \Y% eV
n 262.0>243.9 16
W 1 262.0>243.9 30
262.0>216.0 28
262.3>244.1 18
1 R g 262.3>244.1 10
262.3>201.9 33
et 320.1>302.0 21
R 2 320.1>302.0 10
320.1>233.1 25
N 334.3>316.1 22
Remub 2 334.3>316.1 13
334.3>290.1 20
. . 352.0>265.0 24
WEIE 352.0>265.0 11
352.0>308.1 18
T 360.1>316.0 21
RV B 360.1>316.0 17
360.1>245.1 28
362.0>318.0 20
R 362.0>318.0 19
362.0>260.9 30
e 386.0>367.9 20
MR 386.0>367.9 14
386.0>342.1 21
. 400.1>356.2 22
TRV E 400.1>356.2 26
400.1>382.1 45
- 363.0>72.1 23
Lyb R 363.0>72.1 14
363.0>320.1 16
NN 358.1>82.0 47
BRI E 358.1>82.0 24
358.1>283.2 26
. 332.0>231.1 39
7 NVSPAE 332.0>231.1 27
332.0>288.2 19
IR -DS 267.0>249.0 267.0>249.0 10 21
Fa I EE-13C3 265.0>247.0 265.0>247.0 14 18
WYL B -DS 325.1>307.2 325.1>307.2 15 22
b B-DS 339.2>321.2 339.2>321.2 14 22
WY B -DS 357.2>270.1 357.2>270.1 16 25
RE 2-D5 364.9>245.1 364.9>245.1 10 28
ARV E-D3 365.2>261.2 365.2>261.2 13 29
WHivh 2-D8 394.2>376.2 394.2>376.2 20 23
“HEIWE-D3 403.1>385.2 403.1>385.2 14 22
L vb B -DS 371.0>79.1 371.0>79.1 19 25
AV E-D3 361.2>85.0 361.2>85.0 13 42
WH Vb E-D8 340.30>235.10 340.30>235.10 10 38




8.43 EMMZE

FERE RS, PRI T T A I 2 4 5 HC X IR A PR O B B 1) 22 L 5 68 5 DL e A
HEVE R R AN 2H 235 FE X JRE Y b () £ B B 8] 2 LA ZE7E 1% AP s ELASHIN B R AR 85
FE, RSB 2 R IEAR AR B+ F E—8, KRR 2 9 440%.
8.44 FEEME

HCARE I RN T VS ARy TR, AR B R B2 RS, 3% ARV DA TR e &, BT
TR A HE A VR B AR AR A A T 1S 24500 B VA o P TR0 IS (S 2 A 0y e e BT 9 o 3
ok A 2 A e S R FE TRIRE S, R SRR R R MRS B AT e . M SR A B I [F
B A bR R T DL O AR VA YRR IE B8 1 o i 1 ] DL P SR B
8.5 =R

B R, BRANIIARAEIE ST, SR 58 4t R B 00 5 20 SR AT T AT A
9 HRITEMFRR

TRRE P AR S S TR B BT R AR (D .
A; X Ajg X Cy x i X V

X_ P eeeessedecsessscsssecssesstassrtaanns (1)
Ais XAS XCis xm

SR

X—iRFE P SR R B, SPAAROE R T 7 (ng/ke)s
Co—RFRE U WARIRZ , AR BT (ng/mL);
Co—brtfE TARIEBRH B KR, SN RETT (ng/mL);
Cri—hbrtE TR A AR BOIREE, AN ROE R (ng/mL);
Ar— BRI R DI D5 Y U T A

Ai— PRI A AR R IR T AN 5

As—HRtE T AR P I o F) e T AR 5

A G—HRUE AR RS IR g I 5

V—IE ARV AR, AN ZTE (mL);

m—IFE R B, AT ().

TE: AR ANTL o glkg PR BAIAT R, 1 uolkgUL I IRE 2/ rE 210

10 N ERNREE ., EFREMEEE

10.1 REE

ATPFAEE W 05, FUkr. X9, MOE. RGET IR HIREIN0.5 ng/ke; . X9,
Fu FHIAA FHIE. BRE BRI R iEmib 2. BRI E. R E. SR



B B BRI R R IR N0.5 ng/ke, BEMER . FTE. WRDE. ZHDE.
LR v b B RIR G b A HE BRI A2 pg/kg

KITFEAEAFY F05. Ik Gd. W&, fETPIEERYN ngkg: TEH. 5. 4
FERILA L HRES B BRI IR s R BRI R ERVDE. "SR AE. B
W BRI R e IR ng/kg, FEERR. BF M., WRYDE. ZHPE. DEDAE
FEF I B e E IR NS ng/kg.
102 IEFHE

ATTEAEAG 0. 0B W95 M. R ng/kg~100 ng/kgM IR EERI IRy
60%~120%; WH IR FHHEDE. WEDEMERYDEERE. 8. B E0NR. FFE.
B AR B2+ 071 pg/kg~ 100 pg/kg ¥ I 2 [ [N 3R 60% ~120%, B i) R AIFR TN
WEAEL nglkg~300 pg/kg s B 1 [ECR A60%~120%, BEMERR . S, DR A .
THRIE . Db BAKRIYETES ug/kg~300 pg/kgi I EE IR N60% ~120%.
103 HEEE

I AR R U 22 <15%,  HEIA)HE X ARt f 25 < 20%.
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Mt X A
(FERE)

LR ZARIPRICBRAEIR. CZE9FRFMCASS
W T 2 259 S FL IR 2 AR S SCB AR 428 FRURICAS 5 LR ALl

RAl BIEREAYRERIZAMRIFRIERBIR. LEFFRFCASS

& BIR YESCIE 44 R HE4 12 CASS 8 (%)
AR Oxolinic Acid C13H11NOs 14698-29-4 98.2
A e Flumequine C14H12FNO3 42835-25-6 99.3
TR B Norfloxacin C1sH18FN3O3 70458-96-7 99.8
RETNA Pefloxacin C17H20FN3 03 70458-92-3 92.1
BRWE Lomefloxacin Ci7H19F2N303 98079-51-7 99.4
Bir 2 Enrofloxacin Ci9H22FN303 93106-60-6 99.4
IR R Ofloxacin CisH20FN304 82419-36-1 99.3
Whib Sarafloxacin C20H17F2N303 98105-99-8 98.0
ZRD A Difloxacin Ca21H19F2N303 98106-17-3 96.1
bR Marbofloxacin C17H19FN4O4 115550-35-1 99.9
br. VU Danofloxacin C19H20FN3O3 112398-08-0 99.0
2N Ciprofloxacin C17H21CIFN3Oq4 85721-33-1 92.3
EIEFR-DS Oxolinic acid-D5 C13HsDsNOs 1189890-98-9 99.5
S HE-13C3 Flumequine-'>C3 C111°C3H12FNO3 1185049-09-5 99.1
Wi E-D5 Norfloxacin-D5 C17DsH10FN303-HCl1 1216659-54-9 98.0
B 9Rb B -DS Pefloxacin-D5 C17H20N303F 1228182-51-1 98.0
IR FEIP B-DS Lomefloxacin-D5 Hydrochloride Ci7H14DsFaN305-HCI 98079-52-8 99.4
IR RV B D5 Enrofloxacin-D5 Hydrochloride Ci19H22FN303-HCI 1173021-92-5 98.0
THRRE I E-D3 Ofloxacin-D3 Hydrochloride C18H18CID3FN304-HCI 1173021-78-7 99.4
IRV B -D8 Sarafloxacin-D8 Hydrochloride Ca0HsDsF2N303 * HCI 1352879-52-7 98.0
R % E-D3 Difloxacin-D3 Hydrochloride Ca1H20CIF2N303-HCI 1173021-89-0 98.0
Lvb E-D8 Marbofloxaci-D8 C17H11D8FN4O4 1185053-37-5 99.7
KR E-D3 Danofloxacin-D3 C19H17D3FN3O3 1217683-55-0 98.0
EEIA AV B -D8 Ciprofloxacin-D8 Hydrochloride C17DsH10FN3Os * HCI 1216659-54-9 98.0
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Mf X% B
(FERE)

EEEER Y R AN E A IER T RE RIE

VTR SR 251 S EL AL R AR E B T R 1 BT

Q 262.00>243.90 (+) 1.19e6
100.00 OXO
) 3 M
0.00 = v T T T T T T
as 5.0 5.5 6.0 6.5 7.0 7.5 8.0
RT (min)
ISTD 267.00>249.05 (+) OXO DS 6.59e5
100.00 -
* ;
0.00 T T T e T T T
as 5.0 5.5 6.0 6.5 7.0 7.5 8.0
RT (min)
Q 262.30>244.10 (+) FL[ o.84e5
100.00
* %
0.00 v T T T T T T T
5.0 5.5 6.0 6.5 7.0 7.5 8.0
RT (min)
ISTD 265.00>247.00 (+) FLU 13C3 8.84e5
100.00 B
* 3
0.00 v v v — — 3 v v .
5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5
RT (min)
Q 320.15>302.00 (+) 4.34e5
100.00 NOR
* %
0.00 v — v ™ v v v v
as 5.0 5.5 6.0 6.5 7.0 7.5 8.0
RT (min)
ISTD 325.15>307.20 (+) NOR_DS 3.68e5
100.00 A
% -
0.00 - T T T T T T T T
as 5.0 5.5 6.0 6.5 7.0 7.5
RT (min)
Q 334.30>316.10 (+) 5.15e5
100.00 /\ PEF
% —
0.00 - T T T T T T T T
as 5.0 5.5 6.0 6.5 7.0 7.5
RT (min)
ISTD 339.20>321.20 (+) 3.34e5
100.00 5 /\ PEF-D5
o% 3
0.00 - T T T T T T T T
a.5 5.0 5.5 6.0 6.5 7.0 7.5
RT (min)
Q 352.00>265.00 (+) 1.70e5
100.00 - A LOM
%
0.00 -~ T T T T T T T v T
a.s 5.0 5.5 6.0 6.5 7.0 7.5 8.0
RT (min)
ISTD 357.20>270.15 (+) 1.23e5
10000 5 K LOM-D5
%
0.00 T v — — —r—T v T T
a.s 5.0 5.5 6.0 6.5 7.0 7.5
RT (min)
Q 360.15>316.00 (+) 4.34es5
% ]
0.00 - T T T T T T T T
a.s 5.0 5.5 6.0 6.5 7.0 7.5 8.0
RT (min)
ISTD 364.95>245.15 (+) 1.33e5
100.00 A ENR—DS
% 3
0.00 - T T — T T T T T
as 5.0 5.5 6.0 6.5 7.0 7.5 8.0
RT (min)



Q 362.00>318.05 (+) 6.47e5
100.00 OFL
%
0.00 T T T T T T T T
4.5 5.0 5.5 6.0 6.5 7.0 7.5
RT (min)
ISTD 365.25>261.20 (+) 2.60e5
100.00 OFL-D3
%
0.00 J==— e — R — e - —
a.5 5.0 5.5 6.0 6.5 7.0 7.5
RT (min)
Q 386.05>367.95 (+) 9.66e4
100.00 SAR
%
0.00 T T T T T T T T
4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0
RT (min)
ISTD 394.20>376.20 (+) 1.19e5
100.00 5 SAR-DS8
%
0.00 - T T T T v T T T
4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0
RT (min)
Q 400.10>=356.20 (+) 1.84e5
100.00 5 DIF
%
0.00 T T T T T T T T
4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0
RT (min)
ISTD 403.15>385.20 (+) 1.12e5
200.00 - DIF-D3
%
0.00 T T T e T L e e B —
4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0
RT (min)
Q 363.15>72.15 (+) 4.00e5
%
0.00 T T T Lo T T T
4.5 5.0 5.5 6.0 6.5 7.0 7.5
RT (min)
ISTD 271.05>79.10 (+) 1.39e5
100.00 - MAR-D8
%
0.00 T T T Lo T T T T
4.5 5.0 5.5 6.0 6.5 7.0 7.5
RT (min)
Q 358.10=82.00 (+) 8.05e4
100.00 - DAN
%
0.00 T T T T T T T T
4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0
RT (min)
ISTD 361.10>85.00 (+) 5.87e4
100.00 DAN-D3
%
0.00 T T T T T T T L
4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0
RT (min)
Q 332.05=>231.10 (+) 2.11eS5
100.00 CIP
%
0.00 - T T T T T T T T
4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0
RT (min)
ISTD 340.10>235.10 (+) 1.83e5
100.00 CIP-D8
%
0.00 T T T T T — T T T
4.5 5.0 5.5 6.0 6.5 7.0 7.5
RT (min)

KIB.1 T SR 245 S L R 3R AR B BRI S 7 R (i B (10 ng/mL)
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