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Abstract: This study was designed to establish a method for the rapid detection of Vibrio parahaemolyticus, using a near-infrared
fluorescence immunochromatographic technique. Near-infrared fluorescence was used to label anti-Vibrio parahaemolyticus monoclonal and
polyclonal antibodies, and a goat anti-mouse IgG polyclonal antibody. These were then coated onto a nitrocellulose membrane as the detection
line and control line, respectively, to develop a near-infrared immunochromatographic test dipstick for the detection of Vibrio parahaemolyticus
and a standard substance. The results showed that the established near-infrared immunochromatographic method had good specificity and high
sensitivity for the detection of Vibrio parahaemolyticus, the limit of detection was 1.2x10* CFU/mL, and there were no cross-reactions with
Salmonella, Staphylococcus aureus, Escherichia coli, or Listeria monocytogenes. The performance evaluation test found that, compared with the
traditional detection method, the established near-infrared fluorescence method had a shorter detection time, and a detection limit close to that of
the real-time polymerase chain reaction (RT-PCR) method. A measurement using this near-infrared immunochromatographic method could be
completed in 45 minutes. This method can be used for the efficient detection of Vibrio parahaemolyticus in food and provide reliable technical
support for food safety supervision.
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Fig.1 Low noise excitation fluorescence detection of Vibrio
parahaemolyticus
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Table 1 Detection results of suspensions of Vibrio parahaemolyticus at different concentrations

. K JZ/(CFU/mL)
MZAE . S 4 4 3 3 2 2
2.4x10 1.2x10 2.4x10 1.2x10 2.4x10 1.2x10 2.4x10 1.2x10
% —k 1.89 1.87 1.88 1.46 1.11 0.87 0.51 0.26
%=k 1.85 1.83 1.82 1.56 1.05 0.80 0.59 0.26
P 1.87 1.85 1.86 1.51 1.08 0.83 0.55 0.26
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Fig.2 Near-infrared immune chromatography standard curve

of Vibrio parahaemolyticus
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Fig.3 Specificity test results for the qualitative detection of
Vibrio parahaemolyticus
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Table 2 Calculated concentration of Vibrio parahaemolyticus

according to the standard curve

P VP R VP E4nikjE
. A M

%5 /(CFU/mL) /(CFU/mL)
1 0.01 0 KA
2 0.01 0 KA
3 0.84 0.9*10* 1.0x10*

R 3 FIRELISNEARIC e R BT AL G5 5EXT 30
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Table 3 Measurement results for 30 Vibrio parahaemolyticus
samples using the near-infrared fluorescence

immunochromatographic method and a traditional method

ILATIMEMLE R b

MR o, s FFa
1 AAE AAE —%
2 AAEH AAE —%
3 AAEh AAE —%
4 3.5x10° #ih —5
5 AAE AAE —%
6 1.7x10* b —5
7 5.6x10° #ih —5
8 AAE AAE —%
9 AAE AAE —%
10 4.9x10° #ih —5
11 Atk At —%
12 3.9x10° #ih —5
13 Atk At —%
14 2.6x10* b —5
15 Atk At —%
16 3.5x107 #ih —5
17 1.1x10° #ih —5
18 4.1x10° b —5
19 5.9x10° Ak —E

20 4.6x10° b —5
21 Atk At —%
22 6.4x10° #ih —5
23 Atk At —%
24 4.6x10° #ih —5
25 Atk At —%
26 2.5x10° b —5
27 AAE AAE —%
28 Atk At —%
29 AAE AAE —%
30 3.4x10* Aih —5
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