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Evaluation of the performance of enrofloxacin in the detection of egg by

quantum dot microsphere immunochromatography strip
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Abstract: Objective: This study aimed to realize rapid on-site
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screening of enrofloxacin in eggs. Methods: According to the

fi

requirements of the “Maximum residue limit of 41 veterinary
drugs in the national food safety standard” and the “Opinions on
regulating the use of rapid food testing” issued by the State
Market Supervision and Administration in January 2023, the
spiked samples at three concentration levels of enrofloxacin were
prepared. Fifty blank samples and fifty spiked samples at a
concentration level of 0.5 time the standard limit requirement
(5 pg/kg) were used to evaluate the false positive rate of the
rapid detection method. Fifty spiked samples at a concentration
level of 1 time the standard limit requirement (10 pg/kg) were
used to evaluate the false negative rate of the rapid detection
method. Fifty real detected with

samples of eggs were

immunochromatographic test strips based on quantum dot
microsphere and HPLC-MS/MS, respectively. Results: The
immunochromatographic test strips based on quantum dot
microsphere can meet the national limit requirements, with false
negative rate of 0% and false positive rate of 0%. For the
results  of  the

detection  with  real  samples,  the

immunochromatographic test strips based on quantum dot
microsphere have a high coincidence rate with that of HPLC-MS/
MS. Conclusion; With the help of a portable reader, quantum-dot
microsphere immunochromatography can obtain digital and
accurate results, which is suitable for rapid on-site screening of
large samples of risk factors in eggs.

Keywords: immunochromatographic test strips based on quantum

dot microsphere; enrofloxacin; eggs; performance evaluation
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SR O S b A P R 2 sk
B W NS B 5 o) — 5 THT . 2% 3% B 37 K HE T 4
1o JE PR PR A 5 2 OB R RIS e ) R AR S IR
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o 2 R RN Bk RR TS gL B 4 AR R OB M
GB 31650—2019 Fl GB 31650.1—2022 % & F £ 5 1 1
BARBAVBRE e Kb By B K& 4.
A EREAL G WA LU h AR i 100 pg/kg, 7E & &
AR HER 10 pg/ke,
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TEPRAKE
1 MR S5k
L1 E5RKA
111 EEAUH
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P 435k 365,610 nm, VLVGLAEIR A= W BH A PR W] 5

65 9% 7 4% . DH-200 280, 58 30 4h 5 28 9 B 30 R
NGE

KAFZT-2 1,0.01 g, FifFHEEf a8 A R A W] 5

PG ahJC-25 B, &I X {HIE L B TR

2 O Meteor 7.2k B, PR R R AL SR
MRS .
1.1.2 FZH K

150 A% L 7 B A I A B A 3G A AR < 1T 4

50 > 5 R IE J7 I LG 0 52 bR 2 R AR L VLV A R T
vl T 4 A B TR A 50 SR XS AL S5 1~50;

Bt B Q) 1 1 sl ok s )2 ik 48 &k« e
M 075 Bl R 2.5 ~40.0 pg/ke. 7T 78 48 75 28 9 Bl 30 F R
NG

Bk B HANDE SR XY E AR
BRI A R E GBI E . R A R
W R VDB U B AR UE R 8 E DR.E A .
1.2 RWHZE
1.2.1 EREFEABI4 M GB 31650.1—2022 3R, X4
PRI R R KRR PR 10 pg/ke, RIECRT
FRE A PR RS 0 8 A DL ) e B AR DR A
P AR BORZR O & IR A, &S
J7 B I Sy B 0 X AR AR AT AR R R T B s T
A E IR SR Y B H 4% 3 AR B i HEA
25 FURE i BRvE R SRAY 0.5 4% U B ACSE bR A 7 A LA
PE PO J5 1% 1 A8 PR L 1 ok B KT (W RE AR 50 £33
FRUERR 2SR 1 A5k BE KT B AR AR A 50 £y I DL %5 %%
PR 5 5 AR S 52
1.2.2 3 SR 93 2 BT i 4R 4% 1 A A i A 3 R A U
WiRrS

(1) FEAHTAL B BRUFEFR 43 4% GB 31650 AT O A9 2
ESREHAD MES R 4 ¢ AT 50 mL 0B B
A3 mL B B AR 32 IO i 4R 37 1R 2 2 min,
4000 r/min B.0 5 min, YEFIRI 100 pL B3 TR0
LA 500 L B B REATR B AT, B0 2 min, b
J2 VW R S 2 AR DU

(2) K 7 3 0 AT 4T T 2098 O S 9% 23 i A 0
i D R3S 3 ™ A 2 R R R AR
N BE Ry 37 C o, W ] g 10 min, A I R SR
b R ROk U B s 2 T R AR S P 2 R IR
Ao b AR AR WA 90 L & A% I V80 AR - n
FEFL A, 37 CHEE 10 min, 20 45 9 f5 8 A5 0 - 4 AT 20
BE G Y B 43 AT ASCAS I R A o AT HOHE B I X R B B
2y DA R .
1.2.3  REETEH KBSV B InFR R E R 10 pe/ke
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1.2.6  SEBRASEFEA A LLE 50 S BRMS EAEA 43
S GB/T 213122007 Fl i F 15 o 3Kk 4 28 2 A7 1 40 4%
PRSI AT RN O L SR 85 SR G 5
2 RS0
2.1 REE

B R 1 AT, Rt BE P G SR Y BRI R B PR
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Table 1  Detection results of 1 time the concentration level required by the standard limit for eggs (10 pg/kg)
with immunochromatographic test strips based on quantum dot microspheres
. FEPERIN R 2R/ - FEPERI R 2R/ - FEPERI AR 2R/
EES (ug» kg™ g (pg = kg™ g (pg = kgD
1 FF P 11.23 18 FH P 11.82 35 BRI 11.27
2 PR 11.10 19 FH P 11.02 36 FF 44 11.48
3 PR 11.92 20 BRI 10.91 37 BRI 11.28
4 FF P 11.01 21 B 11.04 38 B 11.37
5 PR 11.34 22 FH P 10.92 39 FH P 12.09
6 PR 10.83 23 B 11.45 40 FH P 11.85
7 o 11.09 24 FF P 10.57 41 PR 44 10.83
8 PR 11.21 25 FH 11.38 42 FH 11.74
9 [H 11.20 26 FH 11.03 43 [H 10.91
10 FHPE 11.38 27 B 11.34 44 FH-PE 11.48
11 B 10.92 28 B 11.92 45 FH 11.92
12 FHPE 11.14 29 FHPE 11.38 46 FH P 11.27
13 FH 10.98 30 FH 12.35 47 FH P 11.73
14 FH P 12.91 31 PR 11.07 48 FH P 10.87
15 FHPE 11.22 32 1R 3 11.94 49 FH P 11.38
16 FH 11.39 33 FH 11.03 50 FH P 11.27
17 FH P 11.87 34 PR 10.94
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Table 2 Cross reactivity of immunochromatographic test

strips based on quantum dot microsphere

38 XL 38 LRI 38 XN 38 X R

L/ /% L) /%
R A <0.1 2 RU <o0.1
YR <0.1 THRDE <0.1
RV RE <0.1 LS <0.1
E=NRUY <o0.1 W A <o0.1
VR R <0.1 Whvh B <0.1
FRY R <o0.1

B R v I s R RNV LI 58 R B8 <C0.1% .
2.3 {RBAMERFMEPA MR

B 338 4 nl A Bl D B ROk R 2 ik
AR AR ARG I 38 2 b B v AL 50 AN 23 KR S AR I 2
RIS BAPE50 S hR fE IR & 2R 1Y 0.5 £ ¥k BEJKF B A
BRI 25 SR H B 50 A4S B L 100 A BA 1 T RE A 2R 0 B 1A
PR 2R 0%, 50 4R FR | ZoR 1 1 5 KT H

KEEE BEFRAMKEREMAKEQNGE D REDEHERITN

R ARG I 25 SR 35 o PR M B A Bk S IR AT I K
MR B 094 .
2.4 EERBEHEARENTEERR

2% 5 A SR R RSB R L R B, 5.36,40,42
R BRI 45 520 512 0.73,0.57,5.57,21.90 pg/ke, H
flAE S AR o SR T T R UTORR B 05 )2 AT 3 4R A A
B 40,42 54 R 25 21 43 53] 2 5.34,22.02 pg/ kg, HiAth
FE TP AR AR Gl 0 R 9 2 T 3 40 2% 19 o & A T
R 2.5 pg/ke) o 156 W] A 0 B0 T 925 R o - ot fBR S 28 )2
IR R I &5 SR A B R
3 ik

X B VR T A OR 9 o G B 2 T PR
M, S5 R Bon iz kT DL e GB 31650.1—2022 3§ &
Bt vb B AR B I R B R R H LM S 10026, R
PSR 0% B BEHEER A 0% . 52 B XS 28 R AR 4G I B, 55
RS W 4% (GB/T 21312—2007) . & F ek
BE G B P J2 BT G T B R L R S MR 7 R A
i P EL AT R[] B L S 4 SR R0 R AR AR 4 OR L i
A3 2R v KUK R 10 K I R AR B 0 A L S T LA

®3 TAHARBEETAMKEEEMRKERMNER'

Table 3 Detection results of blank sample eggs with immunochromatographic test strips

based on quantum dot microspheres

bk E i Z m %( i*% iiﬂ:ﬁ 17“!)% / _— E Z ;Z m %( if ‘Iiﬂg% i% / bk JE (I:i : il %(i&" ‘iiﬂgéﬁ 1%; /
1 [5Re3 ND 18 A ND 35 B ND
9 I 4 ND 19 59 44: ND 36 IS ND
3 I 44 ND 20 A ND 37 B ND
4 9 ND 21 I ND 38 B ND
5 [GRE3 ND 22 A 4 ND 39 B ND
6 B4 ND 23 B ND 10 BA 1 ND
7 AP ND 24 FA 7k ND 41 B M ND
8 I ND 25 5 ND 42 B ND
9 I 4 ND 26 B4 ND 43 I ND
10 I ND 27 A ND 44 B ND
11 B4 ND 28 B 44 ND 45 FA 1 ND
12 B34 ND 29 R 1 ND 46 [ 1 ND
13 [5R3 ND 30 [5RR ND 47 B ND
14 [5Re3 ND 31 B ND 48 3R ND
15 B ND 32 [ ND 49 [Vikés ND
16 [ ND 33 74 ND 50 I ND
17 [5Re3 ND 34 A 44 ND

T ND g AR A .

35



2L 5#M SAFETY & INSPECTION BE 2638 | 202349 8 | AR5V

Re BREREERPOSBFREKEBE(S pe/ke) EFRAMKEBREMXKZRNE R
Table 4 Detection results of 0.5 times the concentration level required by the standard limit for eggs (5 pg/kg)

with immunochromatographic test strips based on quantum dot microspheres

FEPERIN SR 2E R/ FEPERIN SR 2R/ FEPERI BRI 2R/
F 5 (pg kg™ o o (pg s kg™ FeA 453 (pg+ kg™
1 BA 1 7.05 18 BA 1 6.33 35 [Vikds 7.21
2 BA 1 6.72 19 A1 6.65 36 [Vikds 6.93
3 B 6.51 20 B 1 6.99 37 [Vikés 6.79
4 B 7.27 21 [ 6.56 38 [Vikés 6.37
5 9 4 6.93 22 B 4 6.62 39 A 14 7.12
6 9 4 6.56 23 B 4 7.17 40 A 1 7.13
7 [ 6.80 24 B 6.68 41 [Vikés 6.64
8 B 7.27 25 [ 6.73 42 iR 6.57
9 9 4 6.70 26 B 4 6.96 43 [ 1 6.84
0 9 4= 7.14 27 ¥ 7.04 44 A 1 6.58
11 9344 6.93 28 [ 7.11 45 oA 6.56
12 B 7.24 29 B 7.17 46 B 1 6.63
13 B 4 7.28 30 B 4 6.71 47 BA 14 6.73
14 [P 7.09 31 (K3 7.29 48 o 6.86
15 9 4 6.97 32 ¥ 4 7.42 49 I 6.47
16 9 6.92 33 9 6.50 50 I 7.21
17 9 7.25 34 9 6.60

RS IRBEHARUTHEHLLE

Table 5 Comparison of detection methods for real samples of eggs

TR ORI R WS TR MOR R RN WS T OR R R T WO

FeA RARARRI AR, KRES R/ || RBeA EARARRIES R, RIES R/ | RRA EARRRIEE R, RIg R/

(pg = kg™") (pg =« kg™") (pg» kg™") (pg+ kg™H (pg = kg™h) (pg = kg™")
1 ND ND 18 ND ND 35 ND ND
2 ND ND 19 ND ND 36 ND 0.57
3 ND ND 20 ND ND 37 ND ND
4 ND ND 21 ND ND 38 ND ND
5 ND 0.73 22 ND ND 39 ND ND
6 ND ND 23 ND ND 40 5.34 5.57
7 ND ND 24 ND ND 41 ND ND
8 ND ND 25 ND ND 42 22.02 21.90
9 ND ND 26 ND ND 43 ND ND
10 ND ND 27 ND ND 44 ND ND
11 ND ND 28 ND ND 45 ND ND
12 ND ND 29 ND ND 46 ND ND
13 ND ND 30 ND ND 47 ND ND
14 ND ND 31 ND ND 48 ND ND
15 ND ND 32 ND ND 49 ND ND
16 ND ND 33 ND ND 50 ND ND

17 ND ND 34 ND ND

T ND AR
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