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OE: O AR IR K R 2 T R SRR B A DGR i L SR TR BB HOR B A
FRICHLIN A dh p AR R SRR o AR R TSI 1eG1, Kappa B FE4E 50 ku, #2420 ku, 70 TR Z N
150 ku; SEFITI B ACH 2.46 x 10 L/mol; 1C, 5 59.57 ng/mL. ] A HAR 2 2 so RS IR Sy A48, FR A 2 -4 1M
i 1 I S DT R TeG AR A2 5 P2k, i 45 1 HH AR SR BIA G S AT A A . TIDE 45 2R s
JEAAR AT AR AE R R BRI EE N S mg/mL Nl A6zt , 5 ROV VD B2 R PSR | SRR JE 2% ook g e i i v
B 5 R 2 LA A SRR P L5 5 8 A2y ¥ TeAS U N o A R 4K 4% XiF 7 . ( Ctenopharyngodon idella) |
B ( Ruditapes philippinarum) | JLANVEXT U ( Litopenaeus vannamei ) 56 7K 7= kR b AT IR, 76 52 | JLANTE X
HAE At R ARSI R 7T 3K 2 mg/ kg, AEIE R St B AIRAS I B 7T 5K 1 mg/keg o ) P VR 0CUBORH €0 305 1 B0 TE 1406 2% A
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B W E— R AL o R 07 B T 265
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TRk B e~ T 1%, AT R A 4 il
ARG R R O RESTAE B H FAR R-
THHE FRIEKPE AR L (C Z0) , PR 16 1
HIRAELR (T 2R, il 76 P AR R 1A S e J2 ik
i A VAN et VS VN T O I N e N
B R ARG R S ™ TR R R B B T
i, K b PR IR SR

1 Me5I5k

1.1 SEIe#r#y

HY R R R S B HTAR W 3K B i 28 0 ke (b at)
PG R A 17 HHE 1 (BSA) W B F i g
FE AW o8 w5 00 BT TeG 1 3 F i 5 E A )
OS5 B R £ 4 2R L e 1A 4 A5 Il 5 Millipore
N SEEATRHA A5 18 Eppendorf 24w & 3
B ML, PowerPac £ %1 Bio-Rad Hi 3k {X , Bio-Tek
3] ELx800 i 1A, Agilent 1100 i A £ 3% X
(AL S MG &% AR AR L DU T | B Sh AR &%
) oA C18(4.6 mm x250 mm x5 pm) &5,
1.2 LEHHE
12,1 Bsd BRI %

BB B TR R S E SR D [H] 4% ELISA
221 I Invitrogen X7 &30 5 7R R BT
A BEREHUAR B 43 1 S Sl M R TR AR SDS-
PAGE 110 7E 540 1 43 7 &, % 8 P 4l 1L 3L
SR BT SR AN ) S R AR SE vk
Bt 1 ELISA A2 B4 o [ it 1Ak o A0 1, 44
GENEE RN e S R R IR LN 1 ]
HHUE . L SE DA Y 7 8O R < R 5 BT
T T i A B A I Jo e VA TR A A ] Jo
Ve P R R AR UE R, T 455 4 ELISA 2 Fdrg
X Ho A il puiAsE et 2k, AT AR OC
1534, TR 10518
1.2.2 iR gu s ni il &

SR FH G 1) Ay A6 I 0 Do 125 T 5 I A7k 4
R B IR R W AR T R R
GEPUAIT 58 LR AR S5 0 Tl 45 S i %

1.2.3 R4 R vl il &

BT %3 4 ELISA #1368, FH/K (8 B4y
E10% LN ) T B PR RAREW, 150 L5 5 vk 2
A50.10.5.1 #10. 1 mg/mL, 4351 200 pL 5
AR ER T RIARIC TR R B 1 min 5, 48 A
PARHEATR I, 206 R RO 3 ~ 5 min, AR 4R 45

HIWTGIIBR . 2512 % LIU %20 1y
TR R (C) TEAH T IR0 4% 2 Al S M A 52
45 CRAF AT, ML (T) o i g 3 B
PEGE R C R AT B L T IR, HPIPEZE 5 C
24 T LAMWHEMIANE & CRBORTTL,
g B 5

nlElE B
ck — . —
Tk — | oy
Ll L] L1 L] L
R B 1 BA 4 SR PH

B1 #RAETEE
Fig.1 Schematic diagram of

the result interpretation

S AIBC ] 10 mg/mL (4 s b B R i FH %
W AR JE T A g S ] | bk s D i ) R R LR
AT ER AN R, HY R R B A4 4 f g 2 A il AR
HEATINE o
1.2.4  WRER B AA G s R T IR AR AE K™ i
A6 H ) 1

YR PR IBCISE R ) 7K ™ i PIBBE 5. 00 g A
it R 2 B it VA T, (S LS R 2 10,62
1.0.2.0 mg/kg, B M3 AT 0l imA
15 mL BERRZE PP, R 5J 3K 5 min, 75 A\ B 004
Hr L) 4 500 r/min B0 15 min, 33 C18 [HEAHZEEU)
FEVEBOR 35 CRAR T, 1 mL V(ZIE):V
(BERR) =9+ 11 S oM kAT 520, B 200 L FHE
A4ty R AT IR AR T A
1.2.5  WERBRESE 2l g sd )y
HPLC X b ik 55

1.2.4 AR W VLRI . AR S5 1
A% C18 A: (4.6 mm x250 mm x5 Mm)B‘Z
FYPERE; AR V(LG s V(BEIR) =9: 11;
P 1.0 mL/ming G0 4K : 210 nm; A3 : 30
C ;AR .10 WL, 5 1 EEA] 15 min,

2 R0

2.1 BRERENEE
2.1.1  FRSIREPLIRTE RS e

FIFH Proteintech 23 A& , I B vi BT
{RIEAL )y 1gG, , Kappa i, L3 1
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152, 1] g == 3 0
R1 BRERGETIHSE . -#-0.5 ug/mL —e—5. 0 ng/mL
Tab.1 Identification of monoclonal antibody subtypes 2.5 “"“‘u\
Y . . . . 2.0
S:lbl)ibpe IeG, TgG,, 18Gy TgG; IgA  IgM  Kappa Lamda Ny
ODyso 2.121 0.71 0.161 0.091 0.095 0.104 1.175 0.092 e Lo
5 0.5
2.1.2  FrERERUIAR T S S .
4 SDS-PAGE HL k45 R (8] 2) , /R M 4% o 1 2 3 4 5 6

M—H %A, EEE 50 ku, 524% 20 ku, /> F
24 150 ku, T4y , iEBH SR AL BOR BT

ku M ku
st 100
-

-

B2 SDS kil B 5e fE it B2
Fig.2 SDS electrophoresis determination

of monoclonal antibody purity

2.1.3  HSIBERUACE AT E

SR AR 3 4 Pk I 4 988 1 ELISA 0 72 2 5
PUARE A J1o H A6 /4 B 4T 2 1100, 1 000,
10 000,100 0001 000 000,10 000 000 % s B 1
6 MU, 4015 0.5.5. 0 WA I A A
HBER A IEAT RONE o LAAS IR0 1 o J32 ) 0 5 (L
REAE DR, OD {E W PN AL bR il T IR A 45 &
2, UL 30 AR 2 0 ST LR 2R A
FRUE R 2.46 x 10° L/mol , 1id W FH 7 72 B 55 p it
R
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Lei MR G4
B3 BERBTESGFNIZHNE

Fig.3 Determination of the affinity constant

of monoclonal antibody to metalaxyl

2.1.4 TGRSR I E
22t Iy W B A 0T 8 , W 52 1 Dk
2950 pg/mL 2 F %50 4 ELISA I i AE T4
ZA, S8 A I i 2 LI 4, i R TRy =
-0.508 4x + 1.395 9, R* = 0.924,1C, i W
59.57 ng/mL, 15 B H 5 2 L S DT AR S AR i
1.2
1.0

0.8
0.6

0-4r = 0.508 4x+1.395 9
0.2 #=0. 924

0

B/BO

0 0.5 1.0 1.5 20 25 3.0
LgH B RIKE

B4 HREBERAETZTHMHE ML
Fig.4 Metalaxyl antibody competitive

inhibition curve

2.2 REEIRKEERNE
2.2.1  RARA I PRIV

AR R 25 SR 5 frRs et 1.2.3
5T IR A A 0 4 SRR AT E 7 R R
Jri B Ry 50 mg/mL B RS B T &R0
B LG C 2ok, S PHMESE R . Bl A i
WY TR, IR 5 mg/mL I, T &5 C £
FA L —2, 1 mg/mLI T 26 55707 2 W] %
T C 2k, APAPESS S, B b PR HR ) e R R 1A
S AR IBR Y 5 mg/mL,
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A. BAPEXTIE; B. 50 mg/mL; C. 10 mg/mL; D. 5 mg/mL; E.
1 mg/mL; F. 0.1 mg/mL,

A. Negative control; B. 50 mg/mL; C. 10 mg/mL; D. 5 mg/
mL; E. 1 mg/mL; F. 0.1 mg/mL.

5 AR NR
Fig.5 Colloidal gold test strip detection limit

2.2.2 AU E

IR A IR eI E 45 SR A 6 P, H AR
TR A AR A A B VD L e T G
ARJET IR e | W s 0 ) R LA A 2k
FIATE FH 6 5 el 445 R 2 SRy B, DD Y G SR M R 43 4
PESZHTIRAR IR X L 25 W) A A7 A8 S UV, B
AL R
2.2.3  FEARIN

PR B AR 0 B £ | PLAE Xof R 0B Uiy
3 K™ i B AS IRE R HEA TR, A&l 7 ~ 9 sk

C%k
T4k

2 PR SRR YRR AR I 1 mg/kg,
Ft  PLAABERS SRRE AR NI 2 me/kg I, PATHR
AP LR AR C ERBIEIR T T 4k, FIE 4
AP, BITEAE I A it o, B R R IR i 4R A%
AR IR 1 mg/ kg, 70 F i1 PLAIEXT IR AL it o
KR 2 me/ke.

A MR B BIAWE; C BEH M, D. JURE%; E.
WRIIEER s F. ALMERR s G. sROUAE R H LS T BN
FEWE s 1. BAMERT R
A. metalaxyl; B. enrofloxacin; C. sulfamethoxazole; D.
florfenicol; E. furazolidone; F. praziquantel; G. doxycycline;
H. malachite green; 1. methylene blue; J. negative control.

6 RESRREFFNE
Fig.6 Colloidal gold test strip specificity

2.2.4 HPLC 5 CGIA 7™ fiy v H AR R o
WPEXS 1L

3 VP Aol 7532 00 5 0 A T) J5 ik ) 7K
7 A RE AR AT R, 2R AN 2, FE R AR LA IE
XHER | A6 05 B b 28 5RO 0 me/kg I
HPLC S 4RSI s AEAR TR L 0.2

A. BAMEXTER; B. 0 mg/kg; C.10 mg/kg; D. 6 mg/kg; E. 2 mg/kg; F. 1 mg/kg; G. 0.2 mg/kg,
A. negative control; B. 0 mg/kg; C. 10 mg/kg; D. 6 mg/kg; E. 2 mg/kg; F. 1 mg/kg; G. 0.2 mg/kg.
7 E&ARRENR

Fig.7 Grass carp muscle sample detection limit
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30 &

A. 10 mg/kg; B. 6 mg/kg; C. 2 mg/kg; D. 1 mg/kg; E.0.2
mg/kg; F.0 mg/kg.
B8 JFLYAZEXTHR P4 Rkl iR
Fig.8 Detection limit of

white shrimp samples

A.10 mg/kg; B. 6 mg/kg; C.2 mg/kg; D. 1 mg/kg; E. 0.2 mg/
kg; F.0 mg/kg,
B9 FLEe ARG TER

Fig.9 Detection limit of calyx meat samples

mg/ kg IS}, HPLC w] LUK i, ELF-34 [0 LA, 1
15T 85% s FEALUGFE AR AN I AMIE T 1 mg/kg, 5
i PLEN X SRR S AR T 2 mg/kg 1,
HPLC 5 CGIA #RAEREH , HAG 45 R —2.

3 e

HRE R )2 ™ A 0 s ek v 3y L A28
R BRI . YAO 2577 BiF 53 % B 46 11
XA R-HH 7 R AbFRBE £ ) NG 24 h (1) LC,,
43514 258. 47 mg/L F1237. 67 mg/L,SAKR %
DA AR 500 5t 0 HY 7R R 23 5% i B 4 ( Danio
rerio) RO NEIE T K E o B —Fh P ry . R
RSN 3 o K A, AT o AR
AT B A i J2 BT i AR S A v T B 2 B
IEERE
3.1 RERRERENRGE

HUR R B SERE LA 16, , Kappa B, B4 50
ku, 24 2 ku, 70 F R 2N 150 ku, HLIRR A
WIRER: A SN N N ARy VA S DA 2360
IR AREN AP 2 G I RSN LN el e L) o8
R Y, SEMF R 107 ~ 10 L/mol g iR 3 Al
J1, GERHEL10° ~10° L/mol SR A1 A
WFFE HH R R SR s R HUIAR 1) SE RN R0 2. 46 x
10” L/mol , Ja& = 3 RIS (LA, Ay 257 Y G 2R 5% A
RV ST il Ee o A A S T P (O P % 71 N
R TSR, 1Cs, Bk /IN, D) BRL o B 0 A A S5
5HR, 2 LA A 7 JE P e S P T B ) i
ABIFSE H R R B S BEBTAAR Y 1C5, 2 59. 57 ng/
mlL, 55k . FH R R BT R UA R BUE & R
PESR , AT TR I Y R R Ac 1 il 45

R2 KFRERPREAKRNERSKAERMNER(n=3)
Tab.2 Liquid phase test results and test strip test results in aquatic product samples(n =3)
iy RECHESOEN pia
Ctenopharyngodon idella Penaeus vannamei Ruditapes philippinarum
it A FIRORA PORH

Addition amount/ ( mg/kg) {3 48 SR LLE R

HPLC result/  Test strip result

AR IRARAER
HPLC result/  Test strip result

IR ARSI
HPLC result/  Test strip result

(mg/kg) (mg/kg) (mg/kg)
0 ND -/ =/ = ND -/ =/ - ND -/ =/ -
0.2 0.175 £0.050 -/ =/ - 0.172 +£0.020 -/ =/ - 0.179 £0.010 -/ =/ -
1 0.900 £0.020 -/ -/ - 0.890 +0.110 -/ =/ - 0.960 +0.070 +/+/ +
2 1.570 £0. 180 +/+/+ 1.770 £0.200 +/+/ + 1.860 +0. 060 +/ +/ +
6 5.680 £0.200 +/+/ + 5.740 £0.050 +/+/ + 5.820 +0.110 +/+/ +
10 9.240 £0. 150 +/+/ + 9.680 +0. 100 +/+/ + 9.570 +0.080 +/+/ +

T =7 NDOREATESESR  BORARM s ¢ + O IIEEE R Bk

and “ND” are negative results, indicating not detected; “ +”

Notes: “ =7
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3.2 HERREEEEEMIAZERME

PR S ) 45 1L 235 4 X R S P 114 5 i e
R BRI R S B | 24 PR AR AR S A 3 X
JREHL B FLAE AT G A
[FIRE TR 7K IR AR R K B0 , i A 22 4 )it
AL, M RV A B T R R B PR I
P L e ] D 5 ) 7 B R K SR 2
P R 8 A2 LA i FR AR AR i
A RO IIR 251, et B e
RIS ; R e 5 N W m K KA, — R L
Pt Ml by HARAAE S5 4] , TN A 2 B TR T A A 5
WEE ] g — Rl St f 5 00 5 SV P R O —
Al pH A7 B 5 Ly o 1 5 Y O e
RERES 251, T Ry ORI R AT, R Tt e 0o
37 R B R AT AL 5 R D B O
WIS 251, X 25 T A L i BUREE LR 4t
AR S 14 T 2 DR 3 5 Yok i U R g il 2 ok g 6 24
W, G T R A6 5 580 ) B 3 DU PR R
2, EA I UAIEAR B I, DL 2R i
B KBy s FLAE A1 2R R —Fp =R e R AL 590
HI T 25 At 22 Sk, R AR R A 4 S e 2 AT ik
ARAFIE M) 8 P2 ICA U, R AR
RN H R R SR B
3.3 RERREEREEMAKFENAK™ @AM
AALRPHITLE

ALK A GRS R, B AR
TR B 200 S BRI A T A , BRI
R R o 318 ) SR IBGRUE: R A D RE TS T8 2
B EE R SR A PR IBOSCR RS B A I 25
o HRBRGE T RZEA A BRI,
LN P WARROK RERR S, AS BT TERT L Ll S
MK AFRIBGRIZCR , i E K N el G . 7]
IF, M P AR B e A i, 2315 FH TE AT A€ L
A PSA FISAHAE U C X R HEA T4l , KB
C.yg BEVRHZAE R v AR B W i, S5V A2 2
AN A RE H PP G 2R B T I 1 R 2 R B 2 R —
o XFFRZEOK™ o AT B IR C 2 RENS T}
UM 5 1o

H TG B ET AR BT % AT S I R
RN GARARAT AR AT IR AT IR 5 mg/mL;
N RE A FLENIEEAT IR AEMG 3 A s, G i
(1, PAHR AT DL R A BR 72510 2 mg/'kg 2 mg/kg
1 mg/kg, SAARAY) HPLC AIAS RN B, HERA L

5 o

ASHIFEHE L B T7 I AR A 1T B0, AT ARFE &) 5t
PSS E UEINUEE G srl RIS S
BRSK 7 ol v Y R R 5 B A PR T AT EL i
TARIETE I R EDULAI T , A AEAOR) ) DL KA
NATE 22 50 I D0, BB A 4, FE X el
SR B AL By BR ) Wy A7 DROXE B9 B o 1 — 25 T
HPLC #4754, LAS R DA SR A a4

SE Lk
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Detection of metalaxyl residues in aquatic product based on monoclonal
antibody-based colloidal gold test strips

SUN Jing'*?, QIU Jungiang'*®, CHEN Tiannan'””, WANG Yali'*, ZHENG Ruizhou'*”, HU Kun'*"’
(1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai
201306, China; 2. National Pathogen Collection Center for Aquatic Animals, Shanghai Ocean University , Shanghai 201306,
China; 3. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs, Shanghai Ocean
University ,Shanghai 201306, China)

Abstract; To establish a rapid method for the determination of metalaxyl residues in aquatic products, in this
paper, the metalaxyl colloidal gold immunochromatographic test strip was based on the immunological method
of monoclonal antibody, the colloidal gold labeled metalaxyl, monoclonal antibody was used as gold pad, and
metalaxyl-bovine serum albumin conjugate and goat anti-mouse IgG as detection line and quality control line.
The results showed that the monoclonal antibody of metalaxyl was IgG1, Kappa type; heavy chain 50 ku, light
chain 20 ku, molecular mass about 150 ku; affinity constant was 2.46 x 10’ L/mol; IC,, was 59.57 ng/mL.
The test strip can still detect when the mass concentration of metalaxyl is 5 mg/ml., and there was no cross-
reactivity with enrofloxacin, sulfamethoxazole, florfenicol, furazolidone, praziquantel, doxycycline, malachite
green, methylene blue. The test strips were used to test the aquatic products such as Ctenopharyngodon
idellus, Ruditapes philippinarum and Penaeus vannamei. The minimum detection limit for Ctenopharyngodon
idellus and Penaeus vannamet samples was 2 mg/kg. The minimum detection limit for Ruditapes philippinarum
sample was 1 mg/kg. The test strips were verified by high performance liquid chromatography to detect the
residues of metalaxyl, and the results were consistent. Conclusion: The monoclonal antibody-based colloidal
gold immunological strip is rapid, sensitive and specific, and is suitable as the primary screening method for
the detection of metalaxyl residues in aquatic products.

Key words; metalaxyl; monoclonal antibody; colloidal gold immunochromatographic test strip; aquatic

product
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