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Fig. A Image of plot of two different samples
after calculation of the radii.
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Fig. B Image of distance limits of two different
samples.
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Fig. 3 2-factor plot for qualitative model (cluster model) of MRSA, MSSA and
E. coli. No. 1~4, No. 5~8, and No. 9~12 indicate MRSA, E. coli and MSSA,

respectively.
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Table 1 Predicted identity and true identity of
MSSA in the reference model for MSSA wvs.
MRSA

Sample lirl')le Prfgi_d Residual
1 MSSA 2 0.00539
2 MSSA 2 0.00315
3 MSSA 2 0.00620
4 MSSA 2 0.00357
5 MSSA 2 0.00684

Identification Name : 1 MRSA 2 MSSA
Allowed Residual :0.01908
Correctly Identified : 5=100%
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Table 2 Predicted identity and true identity of E.
coli using reference for MSSA vs. MRSA

True Predict

Sample ID. ID. Residual
1 E. coli 2 0.00543
2 E. coli 0 0.01404
3 E. coli none 0.02308
4 E. coli none 0.03345
5 E. coli none 0.03041

Identification Name : 1 MRSA 2 MSSA
Allowed Residual :0.01908
Correctly Identified : 4=80%
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D. R DR

KEEEALT 2BOMESE LT, HOBERE

Fig. 4 1-factor plot for qualitative model (cluster model) of MSSA in various
conditions. No. 1~5 indidicate MSSA without treatment, No. 5~10 indicate
MSSA treated with ABPC in Sub MIC level and No. 11~15 indicate MSSA

killed by heat.
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Fig. 5 Selected Near-Infrared (NIR) spectra of Staphylococcus aureus (MSSA)
in various concentrations.
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Fig. 6 1-factor plot for qualitative model (cluster model) of Staphylococcus
aureus (MSSA) in various concentrations.
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Fig. 7 Plots of weights at each wavelength of Factor-3 a for differentiation of

MRSA and MSSA.
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Non-Destructive and Rapid Identification of Bacteria
Using Near-Infrared Spectroscopy

Teiichi MATSUNAGAV?, Minako HASEGAWADY, Kunihiro RYUNOV,
Sachiko KAWAMITSUY, Kazuo OSAKI®, Tsuyoshi MIURA?,
Yukihiro OZAKI? & Kosei KUROSAKAY
YDepartment of Laboratory Medicine, Aoto Hospital, The Jikei University School of Medicine
2Department of Pediatrics, Aoto Hospital, The Jikei University School of Medicine
3Bran + Luebbe K.K. Shinjuku-ku, Tokyo
“Department of Chemistry, School of Science, Kwansei Gakuin University

Near-infrared (NIR) spectroscopy has recently come to be applied extensively in agricul-
tural, food and chemical indusutries, and pharmaceutical science. We have been attempting to
expand this method in the field of medical science. For example, we tried to use NIR spectros-
copy for determination of bacteria. As the first step of this attempt, we differentiated between
Escherichia coli and Staphylococcus aureus using NIR spectroscopy. This method could still
further differentiate Methicillin-resistant Staphylococcus aureus (MRSA) and Methicillin-sensitive
Staphylococcus aureus (MSSA). Using those results as reference, the true name of bacteria from
unknown bacteria was given. Not only untreated bacteria, but also we differentiated untreated
MSSA, MSSA cultured in sub MIC concentration of ABPC and heat-killed MSSA. This identifi-
cation method is sensitive to the bactreial concentration. In the future, the some new idea of a
new direction of research from the result of plots of weights from two different bacteria will

appear.
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