236 H11 W

KEBFTREEBIEL AR WSk EE 5 R 353

A= 1 7F H A H (BSA) it AL =K (3,37,5,57 -1
LK (TMB),Sigma 2~ Al 3 %5 R W # R
(CAP-OVA ) 5250 % il 45 s e iR 2 4 73 Hr 4l
Genics F#FR{L , TECAN 2 7] ;96 FLEFAR T ,
Z# Nunc A 1] ;Millipore/Rios8 # 24l /K & 45, 7% H
Millipore 23] ; CP8OWX A 25001, HAS H A7 ]
1.2 REH*
1.2.1 Al JF s n i AR a BeAs 5 a4k 96
il L A L A0 R B S i & 4K Xk 0.01,0.05,
0.10 pg, PR BEARTECH 1:2 000, 1:4 000, 1:
6 000,1:8 000,1:12 000,1:16 000,1:24 000, 1:
32 000, —HrFE BEASECH 1:1 000, #E47T 414 050
TR W f5 R A 4SO 2 AN [ 4% 4
TAE P 450 nm 2L OD fE, 4% B (1) 5
i e

o~ _ OD %4=0D s
1| 22 =———20 —— W
% (%) = =g X100 (1)

1.2.2 sl xS H ARl 7 1.2
TIRE LR E, B EE 4 °C-12 h,4 C-14 h,4
°C-16h,37 C-2h,37 C-3h,37 C-4h 6 F ik
AT LB R AL, I AN R 454 F OD A, IR 5
ICso B 5 #RJF 73 5 2E 0.5% i NE FLHS , 1.0% M B FL
¥5,0.5% BSA,1.0% BSA,0.5% W] & F1 1.0% W i
HEAT 3P AR A IS

1.2.3 @75 R 4% 5w I R 2 o B O i (ie—
ELISA) (A g 5 4 S Iy Bsf 8] A 0L B, Bl A — it
B2V I [] 45 2 % R 0 T/ ie—ELISA 77 A4
B RRUN T2 AR S AR AN B R 96
L (100 wI/AL ) ; % 2 £5 2% vh ¥ (PBST) P& #x 3
W ,200 wL/ALE A 37 CCHHA 1 h; PBST A 3
W, IMAKR BERRHEDL 5 A5 B AL 5 32 UK (50 wl/
FL) FIPTAR (50 wl/AL),37 CHEE 1 h;PBST ¥k
4 W, INAEERR — B0 (100 pl/AL) ,37 CHEF 0.5 h;
PBST ¥ith 5 %, MIAJKY 37 CR A 15 min, 1.25
mol/L BilZ (50 wL L) 21k iy, e i 4 450
nm A OD {8, 75 A [5) 5 oE i (9 4100 1 %, D) S8
R B R AL bR, B AR AR IS S B
b o R 2, AR 6 b o il 2 AR A5 AR O Tk 1 R U
(1Cso) FAS I BR (IC)5) o

1.24 &% E ic-ELISA F: 3 MEITF M S BE
RE MUY (AR E % W R ) FISLAE A %%,

Bl g BomRvh B DR N TR
ffe e — PR E DUPRER VDT MEEE RREE R A
W 25 SR A 1L [ TR R AT O R R S
M AN R bR S SO R TR L ()P

S W 2% (O :%
2 XN (%) E R 1 x100  (2)

1.2.5 A% ER ELISA ey HENS  H
YR H TE] AR 5 R B (CV) PR 7 ik R R PR ik
BUR T 4508 | A e 45 K 7™ B A7 2% 1 P 3
o FESARIEATRE, EAEHERR AR 2.0 ¢ MLAAE
MLMA RS 6.0 mL 2B T, B0k %
5 min,5 000 r/min &0 5 min J5, # 3.0 mL [
W ,50 CF AT, HKKIMA 2.0 mL PBS %
A1 2.0 mL 1E C e ¥ IR JiE 60 5,5 000 r/min #5.0 5
min Ji7 , BUR 2K F 8. #F 5 inbs KF K
5.0,10.0,20.0 pg/kg, LC-MS/MS # il 58 55 & A KL
i AL BRI 3BT 4 F 2 % GB/T 20756-2006 (7] &
SYIILEA R FIK ™ i 85 3R B R R R
IR JE 75 % A I S YA 3 — B DR T 1 )Y,

2 ZBR5ITR
21 BHEFMEBFMAKERESHBIML

AL S S N R AR P s R A5 BB 5 T it 16
B S8 W B AT 1 R ACRE R ARG T BR A TR R R 2
— 2l G 25 A 1 TR AL AL R R A TR
B 2 PO B A5 B8 A0, OD B A 1Cs, (H R L 31
TR R Y LA R AR O 0.05 g, Uik
T B A5 Bh 1:16 000 B, 1C E f2 /N, 0D {H

14 ODffi —e—ICso =120
1:8000 1:16000

1.2 } 1:2000 416
o 10 I
-] .
=3 ¥

=

g ~ 08 =
> =

=
)
T

=
i

L B,

Amount of coating antigen in each well/pg
E1 BHNESHGEREEEHEHMLL

Fig.1  Optimization of coating antigen amount

and antibody dilution conditions



354

O

B

[
[215)

0.84, M e £ R FLALBE & R 0.05 g, DU R
50K 1:16 000 PEAT 5 LRF5T
A 5 TR AL Y 2% 12 R S DA SRR A I R e

M) il 5K 2 38 43 A7 7 ik R AR (1Cs) 1Y 52 22 A
FZ E 2 PR, ASFLEE SRR OD (2 5
3 (P<0.05) , P g 551448 4 C-14 h,4 C-
16 h,37 °C=3h,37 C-4 h i}, 1Cs, {HHA% , H 1Cs,
A2 5348 B E (P>0.05), 8 5% ZEB/NT 4.53%,
LA BRI S T Ok R E M S A R
TN S [) RS2 5 B0 2% R, AR 5T e R A A5
4 C-14 h #4525, & 3 s, HEH BSA
I It PAT ), TCaso 1L i T[] J5 2 43 2501 B A 5L
¥, 22 S B E (P<0.01) ;0.5% i B Ly 5 141
W, ICs HIRAR, P UL P £ 0.5% I8 2Lk
22 SEZic-ELISA iR &t

2ot R SRRl M i R e
ELISA S TAE&MF . il 0.05 pe/fl, 4
PSR 4 °C=14 h,0.5% W e FL ks 0 A W, 3t
A BEATECH 1:16000, ANE 4 Jr7R , A B 584
() G B 25 10 ST IR AR i il £ 1 7 FE A y=98.6856+
(11.3477-98.6856)/[1 +(x/6.1134)'9%] (R>=0.9994) ,
TS R EUE 1C9=(4.88+0.33 ) wg/L, il B
1C15=(0.29+0.13 ) pug/L.,
2.3 S EZ ic-ELISA FiEHSHTEM

it — LI AR R ic-ELISA kAL
P, BT O A R N R AT AR -
ELISA $§ R PN, i3k 1 iR, SR R ic—
ELISA 7785 S i R e % HIE &R |
LA REfLEas By R R E
% g P R R e R R RE DU VD TRERE
PR 2 FH i s L 45 i 55 1 28 SRR T 0.1%,
Ul B S R A BE U W& R AR
F11 FhFZEPTA R M E I S8 K ic—ELISA J7
AR R AR
2.4 SEZic-ELISA FistaE M AT M

AT R B A H A AR 5 R BT A
£ ic—ELISA J7 ik pyfa e v, S Bk b e il A fim
b BB 5855 £ ie—ELISA J5 389 FidE .
2R, B K ic-ELISA M H NS &
B(CV)TE 2.28%~4.63% =z [8] , H [ CV {f 7¢
3.56%~6.96% = [d] ,LC-MS/MS J5 % CV {i 1E

ISR
)iz

= 4 2023 425 11 ]
L oDfif 18
10F
2
pn Q= =
f £ os} N
(Sl )
= =
0.6F
0.4 LA - :
QﬂxG@xU@“&Q»&ﬁ“&}“
& Y Y 0;\ 0;\ n;\
(RGeS

Coating condition
B2 SmFHmii
Fig.2  Optimization of temperature and time

of coating condition

12 s
ODff $&81Cso
1.0F i;
038 RV :
o 0 7% 1S 7
= R Kol —
o 5 595 K 8
E i =] .
2 0.6 /7T 5% K446 3
Sa 7 K 7 I
%% P25 RS z
= 2 B 259 &)
K K %6 =
0.4 L1 % K]
% %4 R
P! % R
o5 s R
02174 R F
7R R o
254 R
R /
0.0 LL/ZEE KX
~ S
&) $
g?ﬁ% dlo
TR A
NN e
ENGRITUIES
Type of blocking solution
- [P, spe N
B3 sHAlEMENMIK

Fig.3 Optimization of the type of blocking solution

100}
® 80b
)
)
v B
#* _ 6ot
¥ 3
g E
=
= dof
5
20f
0.1 1 10 100 1000 10000
SRRk e

The mass concentration of CAP/ug-L™

B4 SEZHic-ELISA AiEtriEL%
Fig.4 Standard curve of CAP by ic—ELISA



5503 % 411 3] KEBFTREEBIEL AR WSk EE 5 R 355

F1 TXREERENER
Table 1 The detection results of cross—reaction rate

o th 4 A RN ICs/pg- L B %
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Construction and Application of Enzyme-linked Immunosorbent Assay for Chloramphenicol

in Aquatic Products

ang Biao', Cai Danfeng', Yao Tianze', Lang Yihan', Fu Yanyong?, Shentu Xuping', Yu Xiaopin
Zhang Biao', Cai Danfeng', Yao Ti ', Lang Yihan', Fu Yanyong?, Sh Xuping', Yu Xiaoping'
(School of Life Sciences, China [filiang University, Hangzhou 310018
*Hangzhou Mingzhi Medical Laboratory Co. Ltd., Hangzhou 310020)

Abstract In this work, chloramphenicol (CAP) as the research object, by optimizing the reaction conditions, an indi-
rect compelitive enzyme—linked immunosorbent assay (ic—ELISA) for CAP was constructed and applied to the detection of
CAP residues in aquatic products. The optimal working conditions of the constructed ic—ELISA were 0.05 pg/well coating
amount of CAP-OVA, coating conditions at 4 C for 14 h, 0.5% nonfat milk powder as blocking solution, and the dilu-
tion ratio of CAP antibody was 1:16 000. The results showed that the sensitivity (ICs) of the constructed ic—-ELISA
method was 4.88 pg/mL, and the detection limit (IC;5) was 0.29 pwg/mL. The cross—reaction rate of the chloramphenicol
structural analogs and similar antibiotics were less than 0.1%. The spiked recovery experiments of 5.0, 10.0, 20.0 wg/kg
in Larimichthys crocea, razor clam and bullfrog were carried out, and the recovery rates were within 83.90%-100.73%,
and the intraday and interday coefficients of variation (CV) for this method ranged from 2.28% to 6.96%. The detection
results were in good agreement with that of LC-MS/MS. The ic—ELISA of CAP in this study was simple to operate and
has high sensitivity. It could be applied to the rapid quantitative detection of CAP residues in various aquatic products,
and provide technical reference for ic—ELISA of other small molecule hazards. And it is also an indirect competitive en-
zyme—linked immunosorbent assay for the construction of the method provides technical reference.

Keywords aquatic products; chloramphenicol; residue detection; ic—ELISA



