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Development of Colloidal Gold Lateral Flow Assay for Quantitative Detection of Malachite Green
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Abstract: Based on competitive binding immunoassay, a colloidal gold lateral flow strip for the quantitative detection of
malachite green was developed by reading the absorbance of test (T) and control (C) lines with a test strip reader. Different
concentrations of malachite green standard were detected with the test strip reader at different times of reaction. Three different
detection models were proposed by plotting the absorbance of T line, T/C and T/T + C) against the concentration of standard,
respectively. At 10 min of reaction, the linear correlation coefficient (R”) between the concentration of standard and the
absorbance of T line was 0.9438 with coefficient of variation (CV, n = 3) of 1.6%-8.2%, whereas the r values for T/C and T/
(T + C) were 0.9811 and 0.9916 and the CV values were 0.4%-3.7% and 0.3%-2.2%, respectively. The T/(T + C) model
exhibited better linearity and smaller CV, and its sensitivity was 3 pg/L.
Key words: malachite green; lateral flow assay; quantitative detection method
SIS TS207.5 SClRARERD: A
doi:10.7506/spkx1002-6630-201316032

LESiT: 1002-6630(2013)16-0160-04

L4 41 £k (malachite green, MG) X ZBlPESE, £hFEth
R RS R s b 2 A

XM

O BAL A A v A RCBATE" . BURERFE™ 4

FURIV R I TR 3R . T AL A et
PR ANFREE AP B N TG, AT S0 A L BUREANT S0 1
P, W S8 DL R A AR M0 T 5K 8 AR R AL AR
AL AR PR R 258, B R AL 200 N &
B AR IR 25 A T AL A S AR AR B BT
FI R R RV H 3 A L A s T B iy FR
i, LA G R K s i B e A7 3 R AT
ezl

ek H I 2013-05-27

G PRV R I S e W PR AR I T VR, X e Ty
PEARMER . ARSI T e AL, E R AR A AR
A BAEEEL W AT LR IR
D I S5 aed s A DL AL AE S J2 AT DL DR O 2 1
R AP R JR A ) A Bk AR A M B R,
RIBPE ey RHRAEN G EORAR, JF AT 25 5L
B, BN T R LN (R A R 85 7 1K) 20 A
RZ o BFRYRAE L B G S WAt B K 7= i o

HEIH: T EERH SV RIUE (2011BAK10B01-03)
YEE A IL1989—), %, WiHWIseA, W7 1A il e %4, E-mail: ncuskshanshan@ 163.com
OGRS W R0968—), %, #HEZ, Wil W7 RTRE %4, E-mail: talktolaiwh@163.com



XA Bl =T

2013, Vol.34, No.16 161

MLk, AR IR 20pg/L, (HIRE AT 5K
it 1) D% 1AL A8 Ay ok B B PR RS I o M 2 SR AL 8 A S 1K
7 it R R AR L T g/ S A PO A e A
SR I, e A AL A g, il A ER A
S S ARAS M PR A Tpg/Le H mR Bt 4 50 3% JE T B A
WIFLAEf o 2T R A e Ml e B B, AR5k
TR ARAS WU 1 25 B YA W, AR A Aff b o) 52 56 25 )
AT H R o A S0 AT B M S e SO0 FLAE A 2R IEAT A
W, 43 MINTERIEICRE . T/ICHEAT/(T+CE3AN 7 TH W
mn EAT PR T BT, AR N LA A SR P A
7k

1 MHE5HE

1.1 Mk

FLAE A7 SRR S K B AL A 4t R v [ AR PR AR SE
K== A% . FLAE A SRR LY 1A F1(BSA) AR IEE Ky
11.76:1, PUFLAE A G558 B BT AR B 12 5 4 T 106 0 3 W
W52 (enzyme-linked immuno sorbent assay, ELISA)y% [T
ICs, {H40.3pg/L, S&5 RN R NIAE] T 100%, L5
TotaFLAE A 4 Ll K Bt 4t S SR TE A SR Y

fLEfsbrtEs BB AR RA R L
gyl KSRl dER e TRA A K
SWOrtral) R RAERAR) s s A EA
(BSA) T IEHAEYEARARA A HRAYEM. &
HOMOKER, PR AR SEEMillipore A H] s 9641
FEbRA RIS A PR A ]

12 s E&

HATHN BERELREARA A Bl
HANH2AH] s XYZ30508 = 4Emt iV & . iRatsc b))
FHBioDot Al RAGEEA g HHERA A
PR 23 7] 6
1.3 Hik
1.3.1 AL GRS i S AR 4% (1 7l %

1311 bRl s A mbrti i bk

2 SCHR[2213E1 T o 3T 526~ 527nm Ay f5g KW i 06
M AR, FH0.2mol/L K,CO% i pHIE £6.0. MGHgi
PR & ek B o 1.5ug/mL . #E S 4A4F T, #E20mL
Ak G i I A 2m L AK R IIMG, MV 1h)E,
A2mL 10%1BSA, #i7j4+E1he 4°CAF T8000r/min
30min, FF B, PO R E R, K EELIN4E
PRBUA R B AR 96 fLBEbR AR Y, BB AARR A 2.5uL, 30°C H
A FH1.5h,

13.1.2 G )=k au sk i &

TENCE Emi MG BT 5 (0.2mg/mL, 0.74pL/cm)

AR A4:(0.5mg/mL, 0.74uL/cm). Wilf 5 F37Cw T

Bio FENCHE, e, P, WKLt PVCIR IR 41%¢
)G, VIsdmmiE)ade R, B THHEET, TR
BHRAF

1.3.2  fLAE A SRbrvEE S I BC )

FRIUE 5K FLAE A Sk br vl b, S, TC 1 1k
BRI FE A Lpng /LM bR AEGE 2 . FEHL— 8 = bR LG &
W, MATXPBSH, 2 AIECHIEKO. 0.1. 0.5 1. 2,
3ng/LFISpg/L AR FIBA BT i iR B I bRl AR, LA
AL
133 AL sk )2 mide A vk g ar

BRCLF AR R0.1. 051 1. 2. 3. 5Spg/L, LL1XPBS
WEWAE A IPEREAS . BULOOWLAEAS N A BI04 T G brdit
PR BERR AR B B Smin i SL0 L, i B 484 1
TEEFLH, R IE A E 3. 5. 10, 154 20, 25, 30.
40min, H B A4 4 32 HUASC T HUT 26 W' 2 A C 28 1 W'
%, FEHET/ICHEMTAT+OVME, MR EIKREM3ANT
TSR RN PATHEIN A R R E(CY), PHMAALEZ
() 1) 22 5

AR S LAy S L bR 2R, B LR LLALAE £ 4
B i FRIAN [ T S R P A D R AR bR, DATZRIOG FEAE A
ARFRL G FRUE s B8 270 AL 0 Sfbm vt ol I e v P AR
JRERARRR, DAT/CAEAE A P AR bRl S b v ih 2 2R3 LA
FLAE AT LR bR UE Sl IR FE AR A REARBR , LAT/(T + C)(EAE
FIPARFRIU G AR AE L

2 HRGaH

2.0 Kbt AR Hh 2 P R 2 )

Bl 1 LA it 08 B S 0 B AR B s AT 2R IROE
£ NALY o VAR N DA S ETREOR 78t 2 A N
LOmin ity 2 PR B Ar, 13- HE h 26 () 2k 18 18] )1 7 7
y=—16.622x+230.67, R’=0.9438.

400
360
., 320 —=%— 3min
‘FLD{ 280 —e— 5min
R 240 —a— 10min
= 200 —v— 15min
® —<—20min
&= 160 —»— 25min
120 —&— 30min
80 - - —a— 40min
0 1 2 3 4 5

LA G IR/ (ng/L)
B 1 AR A TR B Shn i R BRI X R
Fig.1  The relationship between the absorbance of T line and the

concentration of standard at different times of reaction
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Table1l Results replicate measurements of the absorbance of T line
with different concentrations of standards
TR BT R 1/ (ng/L)

0 01 05 1 2 3 5

2343 219.8 200.7 205.3 1962 182.3 1484
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Table 3

T
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