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Structure of portable 405 nm laser-induced

fluorescence detector
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The instrument and operation flow chart
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Fig.3 P=10~100 mW, ¢=1.50D, the fluorescence spectra
of E. faecalis (a); and Relationship between Intensity
and Power (b)
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Fig. 4 Fluorescence spectra of bacteria samples
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Table 4  List of intrinsic fluorophores with relatively high

fluorescence quantum efficiency along with their

absorption and emission maxima''?’
Chromophore Absorption Fluorescence
CRIGRD /nm /nm
Tryptophan
) 220, 280, 288 320~350
CX 1)) 7
Tyrosin(4% & fR) 220, 275 305
NADH, NADPH
R . R R 260, 340 470
G S P ST > 34 D)

Flavins (3 ) 260, 370, 450 530
ATP = 2 Bk e ) 260 300~500
Coproporphyrin 398, 497, 531, 622

(€ LN D) 565, 620
Protoporphyrin 406, 505, 540, 633
(@8] 575, 630
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Fig. 5 Division of characteristic areas
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Table 5 Characteristic areas and values

No. FRAE X 35 FHIE R FriEAL
1 459, 473 al 1

2 482, 495 a2 a2/al
3 495, 508 a3 a3/al
4 508, 521 ad ad/al
5 521, 534 ab ab/al
6 534, 547 a6 a6/al
7 547, 560 a7 a7/al
8 560, 573 a8 a8/al
9 573, 586 a9 a9/al
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Fig. 6 The standard cluster point of training set (a),

sample cluster points of test set (b)
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Table 6 Correct recognition rate of E. faecalis
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N Rk R MR REOE R /%
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Fast Detection of Foodborne Pathogenic Bacteria by Laser-Induced
Fluorescence Spectrometry
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Abstract In recent years, food safety accidents by microbial contamination is a considerable threat to health. The rapid detection
of microorganisms is of great significance to food safety. At present, the rapid microorganism detection technology is a difficult
operation and high cost. Laser-induced fluorescence spectrometry (LIFS), with the advantages of high sensitivity. convenient
operation, relatively cheap equipment, could provide a potential technique for rapid detection of microorganisms. In this paper,
we use a portable 405 nm laserto excitefluorescence of three common foodborne pathogenic bacteria ( Enterococcus faecalis,
Salmonella Typhimurium and Pseudomonas aeruginosa), and a fiber spectrometerto detect the spectra. By adjusting the laser
power (10~100 mW) to get the fluorescence intensity of Enterococcus faecalis. the relationship between the laser power and
bacterial fluorescence intensity has been verified, and the result showed the optimal laser power range of 50 to 80 mW. In this
experiment, the fluorescence spectra between bacterial samples are obtained at P =150 mW. We discussed the relationship
between bacterial structure and fluorescence spectra. According to the research result, It was concluded that E. faecalis
exhibited a fluorescence peak of flavonoid groups near 528 nm, and the fluorescence peak at 634 nm of P. aeruginosa
corresponds to the fluorescence emission of protoporphyrin. The results showed that, (1) the fluorescence peaks at 634 and 703
nm of P. aeruginosa for excitation are different from other two bacteria, which can be a feature for direct detection; (2) based
on statistics, the spectrum of E. faecalis and S. Typhimurium was divided into 9 characteristic areas, and the recognition rate
of the two bacteria reached 100% detected by the dynamic clustering method. The results show that the laser-induced

fluorescence spectrometry can effectively detect P. aeruginosa, E. faecalis and S. Typhimurium. Compared with other rapid
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detection techniques, LIFS has significant application value for the rapid detection of foodborne pathogenic bacteria with the

easier operation, faster detection speed and higher recognition rate.

Keywords Laser Induced Fluorescence; Enterococcus faecalis; Salmonella Typhimurium; Pseudomonas aeruginosa ; Dynamic

clustering algorithm
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