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Comparison of Virus Inactivation Efficacy of LED Light Sources with

Different Wavelengths and Study on the Mechanism

WANG Chaojie?, DENG Jiang?, ZHAO Ning?, LI Jiaxu'?, HAN Yongjiao®?, LI Mingyuan®
(1. College of Biotechnology, Tianjin University of Science & Technology, Tianjin 300457, China;
2. Academy of Military Medical Science, Beijing 100850, China)

Abstract:Photoinactivation is an important means for disinfection of environmental pathogenic microorganisms. Traditional
short-wavelength ultraviolet (e.g., UVC) has safety risks due to its high energy, while longer-wavelength light sources such
as 365 nm (UVA) and 405, 450 nm (blue-violet light) have attracted attention for their advantages in safety and penetrability.
Under the condition of no exogenous photosensitizers, this study used the above three single-wavelength LED light sources.
Through an irradiation device with thin PVC channels (liquid controlled by a peristaltic pump), after calibrating the
spectrum and energy, PRV and Sindbis viruses were used as subjects to compare the inactivation effects under different
liquid levels and irradiation times, and the mechanism was explored through electron microscopy and ROS scavenging
experiments. The results showed that 365 nm exhibited narrow-spectrum emission and had the best inactivation efficacy. The
titer reduction of the two viruses under low liquid level for 20 min reached -2.31 and -3.63, respectively, which was
significantly better than the other two wavelengths, and the effect under low liquid level was better. Electron microscopy
showed that the viral capsids were intact. ROS scavenging experiments confirmed that ROS was involved in inactivation and

there might be direct damage to genetic material.
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Fig.1 LED light source irradiation inactivation device
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Fig.2 Normalized emission spectrum of LED light source
and energy density curves of light sources at different
wavelengths under varying power percentages
2.2 FEIEEKKIEXT PRV iR E KIEHRELER

PRV o 55 £ IR AN i VLI 26 1 O KIE RCR
W 3 Frs. @R EH, 365 nm K AEARMMK
TETERE . FERESS 20 min I, 365 nm AL T AL EE G AL
TREAEARIRIIA 2.31, SIRIIA 1.31 5 J4F 10 min
i, AR AT SR 20 1.44 A1 0.78 , BIRAL
T 405 nm (KK 0.81, SKIET 0.63) F1 450 nm (fI%
YR 0.81, /I 0.53) ACBRLHMKIERR. Frf
B SFAT N PRI W BRI RN, IX S5 R
W TR ANRAE PRV T K PRI,
J B9 T A 28 ) BBURR A B AL At B8040

(a) PRV RiHERBEHR



(b) PRV EiREREHR

& 3 PRV HREARAEMSREZH THRGERR

Fig.3 Inactivation effect of PRV virus under low and high
liquid level conditions
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Fig.4 Inactivation effect of Sindbis virus under low and
high liquid level conditions
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Fig.6 Scanning electron microscopy image of the virus before
and after inactivation
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Fig.7 Effect of adding different ROS removal reagents on

inactivation efficiency
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