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Fig. 1 Schematic of rapid measurement of multi-

wavelength transmission spectra
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Fig. 2 Comparison between the transmission spectra of differ-
ent concentrations of Staphylococcus aureus measured
by the system and the ultraviolet-visible spectrophotom-

eter (UV2550)
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Fig. 3 Linear fitting of light densily value of Staphylococcus aureus with different concentrations
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Fig. 4 The calibration curve of Klebsiella pneumoniae

The ultraviolet-visible spectrophotometer (UV2550); (b): The experimental system
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Fig. 5 The calibration curve of Staphylococcus aureus

The ultraviolet-visible spectrophotometer (UV2550); (d): The experimental system
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Fig. 6 The calibration curve of Escherichia coli

(e): The ultraviolet-visible spectrophotometer (UV2550); (f): The experimentalsystem
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Table 1 The calibration curve and the detection limit of Klebsiella pneumoniae

P /nm (& 25 AR UE IR 22 52 it £ LPEMERERY KM/ (10° cells » mL™ 1)
220 UVv2550 0.000 6 Y=0.090 2x+0.040 2 0.999 4 1. 996
E34 0.001 0 Y=0.597 2x+0.196 4 0.990 5 0.502
258 UVv2550 0.000 5 Y=0.066 0x+0.010 9 0.999 7 2.273
24 0.000 4 Y=0.496 3x—0.002 1 0.999 5 0.242
300 Uv2550 0.001 6 Y=0.046 9x+40.013 2 0.999 5 3. 838
ES2 0.000 4 Y=0.382 0x—0.019 4 0.999 7 0.314
350 UVv2550 0.000 4 Y=0.034 32x+0.001 7 0.999 9 3. 499
0 0.000 3 Y=0.252 8x—0.023 8 0.999 2 0. 356
400 UV2550 0.000 3 Y=0.027 1—0.000 1 0.999 9 3.321
R4 0.000 4 Y=0.188 4x—0.018 2 0.998 9 0.637
450 UVv2550 0.000 5 Y=0.022 0x—0.000 2 0.999 9 6.818
£33 0.000 9 Y=0.138 2x+0.008 6 0.996 4 1. 954
500 Uv2550 0.000 4 Y=0.018 3x—0.001 2 0.999 8 6.557
R4 0.000 8 Y=0.106 12—0.004 3 0.999 5 2. 262
550 Uv2550 0.000 5 Y=0.015 50—0.001 2 0.999 8 9. 677
Y 0.000 6 Y=0.087 4x—0.001 1 0.999 6 2. 059
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Table 2 The calibration curve and the detection limit of Staphylococcus aureus

kK =t - 3P A o
0/%1: L ﬁiﬁ?%ﬁ: Bt 2 g%éﬁf’é /(10° jell‘l)xj l-El<mIil>
220 UVv2550 0.000 6 Y=0.207 8x+0.021 3 0.999 6 0. 866
E320 0.001 0 Y=0.923 9x+0.147 5 0.997 0 0. 325
258 UVv2550 0.000 5 Y=0.149 62+0.007 4 0.999 8 1. 003
R4 0.000 4 Y=0.740 5x—0. 048 9 0.998 7 0.162
300 Uv2550 0.000 6 Y=0.115 5x+0. 003 2 0.999 9 1.558
ES 0.000 4 Y=0.566 50—0.049 4 0.998 3 0.212
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350 Uv2550 0. 000 4 Y=0.084 7x+0.001 1 0.999 9 1.417
4 0.000 3 Y=0.380 2x—0.048 5 0.996 7 0.237
400 UV2550 0.000 3 Y=0.067 2x—0. 000 8 0.999 7 1. 339
245 0. 000 4 Y=0.278 7x—0.034 5 0.996 8 0.431
450 UVv2550 0. 000 5 Y=0.054 3x—0.000 2 0.999 7 2.762
30 0.000 9 Y=0.213 62—0.032 5 0.997 5 1. 264
500 UV2550 0. 000 4 Y=0.045 0x—0. 000 8 . 999 5 2. 667
245 0. 000 8 Y=0.167 22—0.028 9 0.996 6 1. 435
550 UV2550 0.000 5 Y=0.037 8x—0.000 6 0.999 1 3.968
R4 0.000 6 Y=0.139 0x—0.024 0 0.998 0 1. 295
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Table 3 The calibration curve and the detection limit of Escherichia coli
K 25 R 28 ) &
{/Ei{; s ﬁlz{tHﬂrfg B 2 ?g?é /(10° 2{1}: lemL")
220 UV2550 0. 000 6 Y=1.298 4x+0.049 8 0.999 0 1. 386
ES2 0.001 0 Y=0.794 8x+0. 260 1 0.971 7 0. 377
258 Uv2550 0. 000 5 Y=0.922 1x+0.013 1 0.999 5 1. 627
3 0. 000 4 Y=0.699 8x—0.005 4 0.997 5 0.171
300 UV2550 0. 000 6 Y=0.649 6x+0.020 4 0.997 9 2.771
E 0. 000 4 Y=0.526 14—0.017 2 0.998 1 0.228
350 UV2550 0.000 4 Y=0.478 12+0.001 0 0.999 7 2.510
S 0. 000 3 Y=0.340 92—0.020 1 0.998 3 0. 264
400 UV2550 0.000 3 Y=0.376 4xz—0. 000 3 0.999 5 2. 391
X0 0. 000 4 Y=0.250 22—0.011 0 0.998 3 0. 480
450 UVv2550 0. 000 5 Y=0.304 6x+0.000 1 0.999 3 4.924
245 0.000 9 Y=0.189 7x+0.005 3 0.997 0 1.423
500 UV2550 0. 000 4 Y=0.252 4x—0.001 3 0.999 2 4. 754
E3 0.000 8 Y=0.143 72+0.002 9 0.992 3 1. 670
550 UV2550 0.000 5 Y=0.211 62—0.001 1 0.999 2 7.089
3 0. 000 6 Y=0.121 12+0.001 4 0.990 2 1. 486
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Fig. 7 The calibration curve of Klebsiella pneumoniae

(a): The ultraviolet-visible spectrophotometer (UV2550); (b): The experimental system
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(¢): The ultraviolet-visible spectrophotometer (UV2550); (d): The experimental system
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(e): The ultraviolet-visible spectrophotometer (UV2550); (f): The experimental system
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Table 4 The calibration curve and the detection limit of bacterial
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Analysis of Detection Ability of Bacteria in Water Based on
Multi-Wavelength Transmission Spectroscopy Technique

YU Hui-juan" ***, ZHAO Nan-jing" ** , GAN Ting-ting"" *, DUAN Jing-bo'"?*, HU Yu-xia'" **, LIU Jian-guo' *,

LIU Wen-qing"*

1. Key Laboratory of Environmental Optics and Technology, Anhui Institute of Optics and Fine Mechanics, Chinese Academy of
Sciences, Hefei 230031, China

2. University of Science and Technology of China, Hefei 230026, China

3. Key Laboratory of Optical Monitoring Technology for Environment, Anhui Province, Hefei 230031, China

Abstract Based on a system for rapid measurement of multi-wavelength transmission spectra of bacteria, multi-wavelength
transmission spectra of Klebsiella pneumoniae, Staphylococcus aureus and Escherichia coli in different concentrations of 220 to
900nm were obtained. The calibration curves of three kinds of bacteria based on the different wavelengths and the whole spectral
band were established and the detection limits of Klebsiella pneumoniae, Staphylococcus aureus and Escherichia coli were calcu-
lated. The results were compared with those measured by ultraviolet-visible spectrophotometer. The results showed that the lin-
ear correlation coefficient between the experimental system and the ultraviolet-visible spectrophotometer was above 0. 999 8. In
addition, single measurement time of the average transmission spectrum measured by the system was 15 s, which was 30 times
of the signal acquisition. By analysis based on the experimental system, the detection limits of three kinds of bacteria at different
wavelengths of 220, 300, 350, 400, 500, 550 nm and full spectrum were all better than those of ultraviolet-visible spectropho-
tometer. And the detection limit calculated by the full spectrum of the multi-wavelength transmission spectra was the lowest.
The detection limit of Klebsiella pneumoniae, Staphylococcus aureus and Escherichia coli were 1. 60X 10", 1. 06X 10" and 1. 16
X 10" cells * mL~". The results provide the basic data for the further development of the rapid and quantitative detection technol-

ogy of the multi-wavelength transmission spectra of bacteria in water.
Keywords Multi-wavelength transmission spectroscopy; Bacterial; Detection limit; Drinking water security
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