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Detection of foodborne pathogenic bacteria based on hyperspectral imaging
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Abstract: Aiming at the problem of foodborne pathogenic bacteria

composed a application

kinds of

detection process is time-consuming,
highlights like technology obtained 12,18,24 h 3 phase 5

pathogenic bacteria [ Staphylococcus aureus (S. aureus ).

Listeria monocytogenes (LLM), Diarrheagenic e.coli (DEC),
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Salmonella enteritidis (SE) and Shigella spp flexneri (S. flex-
neri) ] of hyperspectral image, using successive projections algo-
rithm (SPA) in combination with relevant analysis (CA) to ex-
tract various growing pathogenic bacteria sensitive wave bands
and established the least squares support vector machines (LS-
SVM) discriminant model. The results showed that the
reflectivity of the five types of pathogens to different wavelengths
of light was different. The reflectance of the five sensitive bands
(462,498,649,853,979 nm) screened by SPA-CA could well re-
flect the spectral characteristics of the five types of pathogens at
different growth stages. The LS-SVM model based on the reflec-
tance of this sensitive band can effectively identify S. aureus, LM
and DEC, while SE and S. flexneri are easily misjudged by each
other. The probability of SE being misjudged as S. flexneri is
11.2% . and the probability of S. flexneri being misjudged as SE
is 19.9%. The overall recognition accuracy of LS-SVM model was
90.9% for the five types of pathogenic bacteria. In conclusion.,
hyperspectral imaging combined with stoichiometry has the
ability of rapid diagnosis of foodborne pathogens.

Keywords: foodborne pathogenic  bacteria;  hyperspectral
imaging ; least squares support vector machine; successive projec-

tions algorithm
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Table 1 Sample statistics
12 h 18 h 24 h
FEAR BRFBRKE BFRBMME HAR RIREKME BRIRBML A RFRERME BRFRBME
S. aureus 139 35 14 154 83 28 154 97 38
LM 146 43 12 154 96 25 149 99 48
DEC 108 34 12 156 94 34 168 164 68
SE 145 49 12 159 99 30 162 181 53
S. flexneri 109 52 14 176 109 26 136 175 46
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Figure 2 The average spectral curve of 5 kinds of pathogenic bacteria
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Figure 3 Principal component analysis score of five pathogenic bacteria
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The correlation thirty-six sensitive bands were extracted by SPA
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Table 2 Classification performance of SPA-CA-L.S-SVM

o i W
S. aureus LM DEC SE S. flexneri Wa%/%
S. aureus 120 2 0 0 0
LM 2 149 0 0 1
DEC 0 0 117 0 3 90.9
SE 0 1 0 166 21
S. flexneri 0 0 6 31 119
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