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Competitive Lateral Flow Immunoassay
Development of Aflatoxin B1 Determination Method
by Competitive Lateral Flow Immunoassay
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ABSTRACT

The objective of this study was to develop a prototype test kit using competitive
lateral flow immunoassay technique for the visual qualitative assessment of aflatoxin B1 (AFB1)
contamination in agricultural produces. We found that the prototype test kit had the limit of
detection (LOD) and cut off values for buffer solution of 0.5 and 5.0 ng/ml, respectively. Whilst
for peanut extract, the kit had the LOD and cut off values at 1.0 and 8.0 ng/ml, respectively.
The accuracy and precision of the test results of prototype assays in peanut extract were
within the acceptable range. Result of AFB1 contamination assessment using the prototype
test kit was consistent with the HPLC analysis. The percentage accuracy of the test kit was
93.33%. Qverall, the test results showed that the prototype test kit was rapid, accurate and
reliable. The kit could be used in the initial assessment or monitoring of AFB1 contamination.
After demonstrating the prototype test kit to the Plant Quarantine officials, we received the
feedback opinion that the kit was convenient to use, the extraction method was simple, gave

quick results which were easy to assess and the cost was economical.
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(A) Positive result: AFB1 Detected (B) Negative result: AFB1 not detected

Figure 1 (A) Positive and (B) Negative results of qualitative competitive lateral flow immunoassay
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Figure 2 The prototype test kits with control (C) and test (T) lines fixed with GAR 0.25 mg/ml
and AFB1-BSA 0.40 mg/ml after testing with AFB1 standard solutions at the concentrations of
0.0, 0.5, 1.0, 2.0 and 5.0 ng/ml diluted with PBS + 1%Triton® X-100 Surfactant + 25%Methanol
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Figure 3 Levels of limit of detection (LOD) at 0.5 ng/ml and cut off at 5.0 ng/ml of the

prototype test kits after testing with AFB1 standard solution at the concentrations of 0.0, 0.5,
1.0, 2.0, 5.0, 8.0 and 10.0 ng/ml

o 1200
£ ® y = -248.7In(x)+645.2
ki 0 R2=0.9905
-
« 800
o
£ 600 °
G
€ 400 ]
S °
3 200
o °
0
0.5 1.0 2.0 5.0 10.0

Logarithm of the concentrations of AFB1 standard solution (ng/ml)

Figure 4 Color intensity of the test line (T) after testing with AFB1 standard solution at the
concentrations of 0.5, 1.0, 2.0, 5.0 and 10.0 ng/ml analyzed by RapidScan development starter
kit and interpreted by Rapid test view pro program

AFB1 AFB1 AFB1 AFB1 AFB1 AFB1
0.0 ng/ml 1.0 ng/ml 5.0 ng/ml 8.0 ng/ml 10.0 ng/ml 20.0 ng/mt

°F:i

A
cut of

Figure 5 The limit of detection (LOD) at 1.0 ng/ml and cut off at 8.0 ng/ml of the prototype

test kits after testing with the peanut extract spiked with AFB1 standard solution at the
concentrations of 0.0, 1.0, 5.0, 8.0, 10.0 and 20.0 ng/mi
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c 2131 c )2 3la
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I p. i Rep.
S A N 1|2]3(a
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e i -Ld
TR T TREe [
c2]z]e 1] 2] 3|4
sample 4  Not detected - sample 14  Not detected ¢
e T
TR T TTRE T
1203 |4 1| 2] 3|4
sample 5 4.98 ng/kg sample 15  Not detected ¢
T -
I
* In-house method TE-CH-025 based on AOAC (2019) 991.31, 994.08 , LOD 0.25 ng/kg
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Table 2 Cost of CLFIA production for Aflatoxin B1 detection

Descriptions Cost of 700 pieces* Cost/piece*
Buffers 1,680.00 2.40
Gold 4,720.00 6.74
Antibody 330.00 0.47
AFB1-BSA 9,950.00 14.21
Goat Anti-Rabbit IgG (GAR) 858.00 1.23
AFB1 Standard 860.00 1.23
Methanol 260.00 0.37
Microtube 600.00 0.86
Nitrocellulose Membrane 1,980.00 2.83
Backing Card 1,170.00 1.67
Absorbent Pad 396.00 0.57
Conjugate Released Pad 363.00 0.52
Sample Pad 363.00 0.52
Plastic Cassette 8,960.00 12.80
Tips 1,300.00 1.86
Pens for GAR and AFB1-BSA 8,500.00 12.14
Silica Gel 700.00 1.00
Air-tight Box 2,640.00 3.77
Total 45,630.00 65.19
*Unit = Baht
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