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Rapid detection of 5 common foodborne pathogens by Fourier near
infrared spectroscopy
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ABSTRACT: Objective To establish a rapid detection method for 5 common food-borne pathogens by Fourier
near-infrared spectroscopy. Methods The standard strains and isolates of 5 common pathogens were enriched and
cultured respectively, and then their cell powders were collected by freeze-dry. Their original characteristic spectra
were obtained by full-wavelength scanning with Fourier near infrared spectrometer. The spectrogram was pretreated
by OPUS software, and the processed data were subdivided into principal components. With partial least squares
discriminant analysis, a rapid identification model finally establish for these 5 pathogens. Results The results
showed that the partial least-square model was superior to the principal components analysis model. The
characteristic band was extracted by the partial least-square model from 7506.1 to 6098.1 cm™'. The prefabrication

method adopted first derivation and deduction of a straight line. The square of the coefficient of determination (R?)

EEWH: M E LAV AEITRIIH (2018YFC1602201) , R H ARG H (31471638) . W V148 2> 4 1 A F 52 (3 A 3 it H
(2018C37015). Sk s JmBHE XI5 H (20171K206)
Fund: Supported by the National Key Research and Development Project of China (2018 YFC1602201), the National Natural Science Foundation of

China (31471638), Zhejiang Public Welfare Technology Application Research (Analysis and Testing) Project (2018C37015), and the General
Administration of Quality Supervision and Inspection Science and Technology Project (20171K206)

METUES: DR, BI#R, FEF5R M B %4, E-mail: liubin7723@163.com
*Corresponding author: LIU Bin, Associate Professor, College of Food Science and Engineering, Northwest A&F University, 22 Xinong Rd,
Yangling 712100, China. E-mail: liubin7723@163.com



5518 4 Xk, A BT ZLAMEREA PRSI 5 MR UL BRSO T 6019

was 93.14%, which was close to 1. The root mean square error cross validation value was close to zero, residual

predictive deviation was greater than 3.82, and the accuracy was 90%, which suggested that the model fitted well.

Conclusion This method has the advantages of fast analysis speed, high output, no reagent, no pollution to the

environment, no damage to samples, and is suitable for on-line and real-time detection.

KEY WORDS: Fourier near-infrared spectroscopy; food-borne pathogens; rapid detection; principal components

analysis; partial least-square method
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Fig.1 FT-NIR spectra of 5 common pathogens
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