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Optimization of pretreatment method for the determination of malachite
green residue in aquatic products by colloidal gold immunoassay

WANG Zheng, CAO Li-Min, SUI Jian-Xin"

(College of Food Science and Engineering, Ocean University of China, Qingdao 266000, China)

ABSTRACT: Objective To optimize the pretreatment method for the determination of malachite green residue in
aquatic products by colloidal gold immunoassay. Methods Ultra-quiet adjustable air pump was used to replace the
nitrogen blowing instrument or air blowing-drying instrument, and the pretreatment conditions of commercial
malachite green colloidal gold immunochromatography kit, such as sample dosage, extractant dosage, blowing-drying
volume and blowing-drying temperature were optimized. And the optimized pretreatment method was applied to 10
kinds of aquatic products for verification. Results On the premise of ensuring the detection limit of the original kit
to be 2 pg/kg, the sample dosage and the extraction agent dosage were reduced, and the detection cost was saved. No
large-scale instruments were needed to reduce the operation requirements of testing personnel. The sample
pretreatment steps were simpler, and the total pretreatment and detection time of a single sample was less than
15 min. It had good practical applicability in 10 kinds of aquatic products. Conclusion The optimized pretreatment

method of the malachite green colloidal gold immunochromatography kit is simpler and faster, which can be used for
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rapid detection of malachite green grassroots places in the aquatic products.

KEY WORDS: malachite green; colloidal gold immunochromatographic rapid detection; sample preparation
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L4 1 4% (malachite green, MG)&—Ff =K B ek 1
MRl BTz T B RS & SR S B K A
SRR AL/ I g S (FLRE 25 [ P A2 Y B S 5 &
W, LEOgKERBY FEFEZRAALED S
(leucomalachite green, LMG), 7Ezf4 1A PN 5% B it [A] o] &
%5100 d P&, HA AR E0E . SORE S AR S AR R,
I, & AR R AE 2002 45 12 F A 1 € Sh o £ i
R i ak B B A ) P BB AL FLAE A SN SRR 25,
EFNY S RS R . BAT, R S RORAE Gk
(high performance liquid chromatography, HPLC)®* | Wi #H
6 1% - 5 i ¢ (liquid chromatography-mass spectrometry,
LC-MS)P1 | I #3844 I (enzyme-linked immunosorbent
assay, ELISA)*VHIKE {4 42 % 92 4 W (immune  colloidal
gold technique, ICGT) " &EH R Hyn] 17 2558450, IL
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JA200 FUAE %5 T K (AL 3 38 2 R A ®]); Mini
shaker W HER T AR () MANEHU AR 24 H); BCD-215KS K
VKAE (T B R A H]); DS-1 B E 4 S LB AR A
B J7); TDL-5M ¥ ¥R &5 .0 L (K 70 W ACAL 2% 2 W),
MTN-2800D % MY (Kt Auto science /A H)); Mini Dancer
Plus % _FE.OHL(EWAE T AW A, HH-1 fEEKE R
(F N E R EE); ACO-9601 MifF MW RNAHE) L4
R A

BT GFRUER: 4l =99%, f#FBE 10.0 mg fL
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23.1  JUES FIRIKE R IEEATRA & 69T
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Fig. Method of reading colloidal gold dipstick
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Table 1 Detection results of malachite green colloidal gold
immunochromatography Kkits for different aquatic products

A [l B
R
Opgkeg 0.5pgkeg 1ugkg 1.5pgkg 2pgkg
+ + +
pNE L + + +
+ + +
+ + +
i + + +
+ + +
+ + + +
il + + + +
G
+ + + +

TRz RN, « - HRERHIE.
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3.2 HEEIEGERTE
32,1 HaeAEethiiesg R

FE I R ROE THRBUAR KD, N ATRETEAR
My s R L b2/ MEEUA R F 2 mL 3 5 mL g.048
SERRIELES, R KRR ELOHLAEI . Bk, b AR
PSR AR 4~10 FEUEF TR S Sy ki, 45RuE 2
FIR R R <0.4 g BHRIR S G i &5 R B 7 B, A
R =05 g RIS o4 R RO M: . i H
FEa R, JREBGIR AR, 255 85 20 T4
FOBSTE], BT RAREFERR S i 0.5 g A fERR S A &

®2 TEHFRAENREERBERMNER

Table 2 Colloidal gold immunoassay results for different sample

dosages
b
JOSL]
03¢g 04¢g 05¢g 0.6¢g 0.7¢g 08¢g
fig 1
XfHEZH
+ + + +
Rt
+ + + +
+ + + +
T ORI, < - KRBT,

322 RIBGA ek R
PG A & D &3 AR R BOR 724y, A&

EVNIE S PN WS DI QR N A NG
el R, FRER 0.5 g B SR AAEAIIARZE 2 ng/kg, A
PREGR 1 A e AR, 45 Rk 3 s, AR
BRG] 1 XSS, MIAZKERE<0.6 mL
i, SCERHIRBUAMESS R, MAZNEE=0.7 mL I, 45
SRR, BB ECRIR L IE AR 5. KT i
B K A R, MR i Y 2 I A S B EG BE A R0 g H
¥, HME RAVIEEAFRMER, S8R, B
SR BE 4R/ INREUA 2R Bdi/ IR B, i R R IGR 1
F&Ek 0.5 mL, ZMEHE N 0.7 mL,
323 RFhRRENKALLER

BT HiEwmIABUE 78 k. T . B S5k
BRI, MRS RACR RIS Rk 4 PR, Tk
M <035 mLAf, SN, WTAFAE] 0.4 mLAT, 23
PR 25 R HEBGS R N CIEHFE, BB ik
MBE/NTF g, Baiftihiiz, ZERiR
L, R ERBUN R, DA sem T8y
), FFLABASE 0.4 mL N fEm TR
3.24 RTFIBEMMACLE R

INA— & B AR T R REBURH, FEAREET
68 ) B T RS SR R R S A TR, R 25 SR
%5 im . YAKIBTRIE < 55 °CI, SCUe2H 5 PRI 125 5,
2UKIREERE] 55 °Ci, SEERHAAEROIME:, ATl T
FEAK BT BAR M S BT S R B e el B fLE A
S RFLE AL XK R >65 °CRY, 2514 H
P, HERR T E2ZEARK, MIEE 65 ChHRERT

‘ZDEIIJED
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Table 3 Colloidal gold immunoassay results for different amounts of extractant

PRIGH 1 T4

I

" AL St
FHE
0.5mL 0.6 mL 0.7 mL 0.5 mL 0.6 mL 0.7 mL
0.5 mL
0.6 mL
0.7 mL
0.8 mL
TRz o+ PFUR A, « - AR
®4 FRRFHERMRFERERNER
Table 4 Colloidal gold immunoassay results for different blow-drying supernatant volumes
o TSR
#HH
0.2 mL 0.25 mL 0.3 mL 0.35 mL 0.4 mL
B5
X AR 2H
L ’
+
SR N

T+ PRI, « - PEERBINE.
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Table 5 Colloidal gold immunoassay results at different drying temperatures
I T
A3
45 °C 55°C 65 °C 75 °C
X HE2H - - - - - - -
S - - - . + + + + + + + +
s o fRAIIE, © - PRI,
TR 2 1 L AE A B AR 4 S A I 1 T Ak 37 s gxe
T:Wﬁ&Sg@W#miZmL%b%*;mA%mﬂl . AR fR e
W 0.5 mL, ZME 0.7 mL, i LaiFRIZIPRS 30 s, FN i Opghkg 05pgke lpghke 1.5ughke 2 pglke
A 0.5 g 3RIGA 2, BIZIIFE 70 9R% 30s, i T 6000 r/min N N N N
2030 s ; B 0.4 mL FIERT 2 mL &.0EH, WA Sy
35 WL AEHI, FATRIRIRS 30 5 65 SOk, RUMBIE W : : : :
A RERT, 2 4~5 min; (5 0RT#ELOE TPIMA * - - *
100 uL MG Z#W, 2708 IR NEEERGR R Y, & - * *
B 1 min, 54, KikAe - - - + +
3.3 EfREEmAP RN FIEIE - + +
3.3.1 MM SmAR - + +
$5 0 FUKTELIE 135 GROIRERE SAATBRBURRERE S, o i i . .
RUTLALIR AIAL BT AT 3 0, 2R 6)TLATR _ . .
W, e T A I 3 OV ERAE SR IR < 0.5 pg/kg,
f R AR SO R < 1 ke, KEOT. 6T, fifa ' ’ '
KEAERNAE R IR IR <15 pghke, RMMEMAE W8 : . :
PRI AL 30 5 ¥R 00 9 Flols 65 7K 7™ il v f L A28 Ay S IO ) SR A0 - + +
W Rzl &R AR 2 pg/kg BIEDSR, HHA R . + + +
B A AR E en ; 4 + +
332 [EdEASRIE ) . . .
K F AR Ak B 5 ¥ 0 BEAE B f A At R AN f g
TR A G IZE (3 T R, HL 3 YFATINE 25— 3, : i v ’
Ul DG J A I 7532 RT3 1oy 1 S B /K e il LA A i e R - + + +
HACHH G LA A SR IO BRI, i 2 BRI Rl i 1 AL . + + +
EAERIR R 2 ng/kg OSSR, FLATRER IS PE . N . ., )
F 6 HALETTS IR MATAER R IR fﬁ? ' ! ' '
Table 6 Determination of detection limits for multiple negative n + n n

spiked samples after optimization

N EY 7S
R b
Opgkeg 05pgkg 1pgkg 1.5pgkg 2 pgkg
- + +
P - - - + +
- + +
- + +
i - - - + +
- + +

T+ PRI, « - PHEERBIE.

xR7 MY EERNEERESENER
Table 7 Results of colloidal gold immunochromatographic
detection of positive sea bass samples

B i B2 LI 4H
- +
fiiffy N
(BEE) )
- +

B s PRI, < - ORI,
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AT A O RE i HiT Ak 5 957 RABORE B 2 s
FLEAGRYIEAZOR, BT RIS, B ATAL LD R
TR B, AN B R AR, Ml B A I AR

X RGN N B3 45 4 B RE B SR s T LA AR I I AL
15 min, 510 & A 7k AR SCSCRROT IR AR EE, 7E3LY)
AT A B RGR 8), LIS AT IR b 5 2
JZ B FLAE A Sk DR A

®8 MUBKRNFEESATNERXESG ENS L

Table 8 Parameter comparison of optimized detection methods, kits and literature methods

S i R e R M R
TS AR BB R, T R
K B 25 8 B rom WK, 7S o Heke e
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LG TT R FREUE W 20ughe  30min oy
- it Wptn | WA =t
K LA A AR S e Wit WG L B MR O REBELH
SUHRIMAAGRRED T b g oo ER, WP 20ugke 20 min oy ey
e . PR IUR A, TR KRB
J iR £ KT i i) K 2.0 pg/kg  >30 min AL
KO, PO, CRMFS, K B
A WAL B Wi M i;ﬁﬁﬁﬂmi¢’“* 20 pghe < 15min EHE A
W RN, B " REF
. TR, 2009, (2): 312-315.
4 Z5 'LQ

AT 5T TE T f AL FLAE G SR AR 4 B 8 S M IR R &
SO PR SRS b, XERES D . BRIBOR A AR Sk
TR EE S ST T Ak, TR B Bl R e T SR
AR, LB dh Hr L A S MR e R I ) e 3 )2
PIAAG PG . ISR S A K R 2 pe/kg BITE
BT, WOREAHEZE 0.5 g — A RBG %G LA
FIMTHFE, 73—y, 4i/RESHRTALFRIA R %2 2 mL 804,
ANTFER R OHLALES, SRR 2 o e rT R U
FAENR TR, AT ERRALERE ZES, XA 5
PRAEACFZESRAL, H R vl U R U,
A HAAG I 152 45 a4 1 B ML A A A, T
FZBAN MG K, HE— 2D 455 T RE T AL PR R,
AL PR VR T B L RGBT R, BRI RGN R B A JRR
B 30 min 4% E 15 min, AL, ZITIRTE 10 FKF=
HEATSEBR B FH G UE, HAT R i B AR e, AR
JEE B0 2 I 2 B R PR 7 e L A 1 — PR,
TE BRI Wi T R0 3 2 A6 I i ELA ) IV B4 1 AT 5= o
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