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Abstract; An enzyme — linked immunosorbent assay was established for the simultaneous determination of six
fluoroquinolone residues in milk, includes ciprofloxacin, enoxacin, norfloxacin, pefloxacin, ofloxacin and
lomefloxacin. ELISA was performed at 20°C ~25°%C , the sensitivity of the method was reflected by 50% inhibition
concentration and minimum detection limit, the recovery test was carried out at the same time. The results showed

that the minimum detection limit of this method was 1.48 wg/L, the range of 50% inhibitory concentration was
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0.254 ~ 0. 361 pg/L; The recovery rate of ciprofloxacin, enoxacin, norfloxacin, pefloxacin, ofloxacin and

lomefloxacin at 5, 25 and 50 pwg/L was 84.58% ~115.92% , the intra — batch variation coefficient was less than

15.0% , and the inter — batch variation coefficient was less than 16.0% . This method is simple and rapid, with

high sensitivity, accuracy and precision. It is suitable for the rapid screening and detection of the residues of

fluoroquinolones in milk.
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FUMETE A ZE 259 ( fluoroquinolones , FQs ) 42 H H
Uz T A MOl A =AM S 25 R T
MO R A7 Ak BN RN S T AR B A
FH, FQs 5% i 1] 181 57 51) 25 61 A g B oG i ) A
PR — A GH RN A= 175 vh 2280 FQs 5% B2 1 i HE
B W [} 3% ( enzyme — linked immunosorbent assay,
ELISA) , WL Z A AR b FQs Gk AR HES
1 #R5AZ®
L1 Bl RRES T,
1.2 EE(L%E  Thermo Multiskan Go F#RAY (L
#% 450 nm €6 H) (Thermo) , CPA225D Hi, 1 K-
(FEZFIHT) , X - 200 WEd i A1 ( Labnet) , Eppen-
dorf 5810R ¥ 5.0 HL ( Eppendorf) , 2138 1 22318 134
RS 75 (Eppendorf) .
1.3 Apof dAn B GRS 25 ) 5k
IR A A I 170 & (AL BB IR A MR ARABRA A |
KA a it 0.0.1,0.3.0.9.2.7 8.1 ug/L }H
WE B R R R BRI R AR R
IRV B ) RIVAR AR R, 5 K ARG GB/T
6682 —2008 HLE .
1.4 F#&k
1.4.1 H&HaT4r®  fEFEI2S WL 495F 2 mL
BT ARG Z 9 TAEW 475 wL, B4,
WHEAGRBN 1 min, B 50 WL FHF40Hr .
1.4.2 #wzEx  FrA#RIESTE200C ~25CT
17,

i FHRIPRGR & T2 (20 °C ~25 C) Ffir
30 min DA b ¥ 2 R A AR i AR 20, B

i BRI Y R AR AL AR AHEZE A A £
FLARA H S RAET 2 C ~ 8 C B AR b Ailkg
Y it X R LA P 5, AR i R 9 o ik 79 A4
SEATSELG M 50 L A VR 8 3R 5 VR 3 FL
JEEH, AL 50 L HUiAR TR AR — Pk
W IR AW, R R IR IR 5T, o AR AR
25 CROEFREE T RN 30 min 48] AL A WA 5 il
PRAR ] B AEWOK AR E AT, K ERAL A Ak AL
250 WL VRV, 10 s Jo (] AL b A B oK 4040
T, A R AR 5 UG A 50 pL IR
WA F150 WL YA B BELH  BRRIRGIRS)
25°C M REG B AT 15 min; AIA 50 pL 2 17 26
L BRI G IR AT, BOE BEPR X T 450 nm 4b, )
E BFLOGEE (OD 1) .

1.4.3 50% 474 R 50% I il ¥ B AT PF A 46
ML R A B 10 bR ol 2 Y
50% HHlHe BE L bR e £ T 10 R O W Y AR
& 50 % i Ak BT X 107 (%) 25 4 v BE AL, B 50% 1
il e B

1.4.4  FARA M R SR ARG I Bt 2 A vk R
R PR FE AR L KT 10 AN AR RE S, SR A

7V BE (ST (X)), TN | 3 155 (3SD) |,

JEBBEEL (X - 3SD) 75 12k 1 565 107 1 4 BE A, B Wy
AR IR

1.4.5 AtrEDlX  EADIRES A FQs 251
BRI SY B 5.0.25.0 F150.0 /L =/
vk BE  ELISA 3500 5 4 5 h FQs A7k, A4tk ( H
P9 ) v BE TS 5 VK, 364 3 AN (H D)
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2.1 ELISA %8 50% #1 4| k & s (KA M R 40

F 1 o, ELISA ¥ 1Y 50% 4 ik & i ya BBl 1
0.254 ~ 0. 361 /L, ELISA ¥ ) 5 A% K6 i BR
1.48 wg/L.

%1 ELISA i&H 50 % 3D HRE
Tab 1 50% Inhibitory Concentration of ELISA

1 2 3 4

5 6 7 8 9 10

50% il e B

0.299
/(pg- L)

0.332 0.350 0.309

0.315 0.326 0.296 0.361 0.286 0.254

2.2 ELISA 3B fmdr Bk & gk 2 s, 4
WS ne/L AU E BT A iR
TR AR BN LV B2 BICR
87.20% ~115.92% ; ¥NN 25 pe/L AV E Bk

R R R R R R R AR SET B 2

Yk, B Ky 84. 58% ~ 112.91% 5 AN 50 wg/L

3 My M Ay S5 A = A=y
Wb 2 BV R aEv R R 2 AR Y

B EV RGP, BN 87. 10% ~

113.28% ,

2.3 ELISA 3 Wy inAm iR 0o oy 31 g fe ik 8] & 3 2 %
mkE 2 Pos , FEAN R REDE ERD A

LRI R AR B ANE SRV YRI5

2550 wg/L B, NS5 RE/NT 15.0% 4t 1E]

5 BB/ T 16.0%

&2 ELISA ZRIIAREIKIX IR
Tab 2 The Test Results of Recovery Experiment by ELISA

/(ﬁ;zuffg ) 1 SIVREE/ (g - L) e/ % gﬁﬁ; j;tf;fv’j
4.98 547 520 5.23  5.67 106. 20 5.01
W R 5.21 5.74  5.34 567 5.21 109.08 4.32 4.34
528  4.97 534 546  5.53 106.32 4.08
530  5.23 5.12  4.78  4.84 101.08 4.61
Bk 2 5.45 5.64 523 512  5.19 106. 52 4.03 5.17
5.47 576 534 556 5.12 109. 00 4.40
520  5.67 534 542 519 113.28 3.66
R A 579 5.34  5.02 546 5.58 108.76 5.27 4.23
523 568 571 553 523 109.52 4.29
> 519 578 521 590 4.89 107. 88 7.94
Kb & 512 5.8 513 567 528 108.36 6.37 6.48
559 598 578 576  5.87 115.92 2.49
577 5.34 478 537  5.64 107. 60 7.09
R R 5.67 591 5.8 534 574 113.92 3.83 6.19
5.23  6.21 579 563 5.33 112.76 6.94
4,12 4.23 4.4 431 473 87.20 5.33
R 4.27 439 5.46  4.36  4.22 90. 80 11.43 14.23
5.17  6.21 579 563 5.33 112.52 7.24
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25.73  25.69 22.39 26.08 24.54 99. 54 6.07

HH R 27.78 28.65 26.97 27.56 27.41 110. 70 2.24 5.79
26.36 25.95 26.12  26.76  24.91 104.08 2.66
23.43  24.12 22.65 23.67 21.89 92.61 3.82

Bin A 26.56 27.67 29.34 25.12 27.43 108.90 5.69 8.88
27.43  25.12 26.34 28.10 23.23 104. 18 7.44
26.48 29.12 25.13 25.72 25.29 105.39 6.21

WA 26.23  29.43 27.12  25.90 28.12 109. 44 5.27 5.88
25.86 28.93 27.91 29.10 29.34 112.91 5.07
» 29.43  23.45 26.18 28.75 28.12 108.74 8.88

5 R 29.12  28.34 23.10 26.39 22.15 103.28 12.01 8.37
26.13 27.45 28.13 27.12 26.98 108. 65 2.68
28.12 27.22 27.63 28.45 25.12 109.23 4.80

FIRID R 26.42  28.63 29.23 24.10 30.12 110. 80 8.78 8.97
23.22 31.01 29.45 28.31 23.18 108. 14 13.42
21.13  22.70 21.34 20.34 20.22 84.58 4.71

R A 27.12  25.34 26.16 28.45 29.41 109.18 6.06 15.49
24.46 31.29 28.46 32.15 23.41 111.82 14.07
42.98  43.17 41.58 49.87 48.41 90. 40 8.15

EZNRU 42.98 45.26 42.67 48.12 43.56 89.00 5.09 5.96
43.75  42.89  48.56 44.12 42.76 88.83 5.37
43.45  44.21 48.65 46.92 51.56 93.92 7.05

b8 U 56.98 54.23  56.21 58.45 57.33 113.28 2.77 9.27
51.23  57.11 54.23 52.34 56.23 108.46 4.60
52.13  51.20 50.79 51.17 53.86 103. 66 2.39

R A 57.23  53.21 57.89 56.45 55.21 112.00 3.30 4.65
53.21 52.89 51.20 51.87 57.31 106. 59 4.47
» 54.23 55.98 52.13 55.46 51.98 107.91 3.43

R R 45.68 47.90 46.12 50.12 44.29 93.64 4.81 8.25
55.13  56.12 57.34 55.97 52.19 110.70 3.50
48.12  48.56 47.54 46.89 48.12 95.69 1.35

ARV E 52.23 57.13  54.16 51.34 59.25 109. 64 6.06 7.39
51.21 53.45 52,09 54.15 57.33 107.29 4.39
44.12  43.56 42.57 41.26 46.23 87.10 4.25

BRI E 49.32  48.91 45.65 42.47 44.59 92.38 6.30 8.97
53.21 55.18 49.32 52,17 48.56 103.38 5.31
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BWEE AR, AR Z R Ge il Ui, 1530
T2 PEEOR B I 7= 2R FQs BB B IAN A B
Gr i 25 3N 1 2R, T 2F 2o il LB B AFLAR,
FEMFLBI AL i SR AL I E AL AR
EHLE T 4F/2E 40 B Vb B B o KBk B3 BR &
( Maximum residue limits, MRLs) "4 100 wg/kg, iK%
7hELHY MRLs 4 30 we/kg'”' 15 i T34 s L300
it HEUREIRIIRHLE S FQs, 2R 5 FQs
% BR AR M UK IH P, 7ESE2 TAE 2% i
PR ICEERE AR, PR BR R FQs AR
PRSI Jr ik 4y B

T T P O FH ) 24 3 B R 0 AR A iE
PEANHRE S L AR S AR T RO vk
IR OB €3 — S I0E VR A5 DR ARG I 25 SR AR
SE R YRGS, T N T e B R Y
FGFRER AT (EERUE LA B, RiTA
02 2% R R AR B, A5 LT Il 2 A
St PRSI 7 3 7 B R A IR AR A RS
N EEARSH I B T L Pl A 0 R s | 2 B 2 R
BE () 5 i e , A E 445 SR 1 v vl b
1M ELISA 2 R B R PR 00 AR 4
a7 (o PR 2R S A U B (] 2 1.5 h, HFEAAL S
AR LA AL B 5, U HAE & T 937 Kt & A
s PR ARG U, A S e S R )Y HATE A
TR AR G A 555 T FQs 5% B A Y 4
L SRTTE A 9 ELISA 32 {00 5t — Fhal — 2
FQs 25k A7 5% BRI, HL 3 SR8 1 P G 15 4
e, PR W — 2D R R A PRAA I 2 4y v
Z T FQs 5% B 1Y) ELISA %,

AR SCHES T — [ B 5 A= SR VD T
WU E R A R AR ERY R ED A
SESF FQs 5% B 1 ELISA ¥ | iR IR 45 L2 1], A S
JITEEST 1Y ELISA 325 i S IR DU B 1. 48 pe/L,
50% 0 2E B9 JE L 7E 0. 254 ~0. 361 wg/L, 7E3F
WP E BT R ERD R SRR R EERD R

& £V B 25T IR B A 525 .50 we/L B A4 [A]

W Ty 84.58% ~115.92% , NS 3 R B /N T
15.0% ,itIA)A8 5 R /IN T 16. 0% %07 15 0K
WP (AR B | DBCR AR AR A I B A 24 7 155
25k BRI F AR BT A BRI AR AR
RO BR 5 e 28R (a3 R ) R AR €3 - A
WG 12 2 20, A T IR A 1R KR i 2
SR LA A v ) AR R R S
FERL)ZE TAE e 3% K, 36 A KA AR AR i Pkt
oIl

25 L M TS 25 ) 5k B ()20 DR A ) £
HR A B W B AT 5 #4248 BRI B AR LI (250K
(R PR, AR VR B IR 2% 5 e, 18 T2 1
T FQs 5% B 1 PRs ki
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