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ABSTRACT

Objectives: The objective of this study was to evaluate the inhibitory effect of non—-thermal dielectric barrier
discharge (DBD) plasma by air volume against Mycobacterium tuberculosis (MTB).

Methods: Plasma generators (TB-300, Shinyoung Airtec, Seongnam-si, Korea) were operated in a 2A type
biosafety cabinet. The plasma generator was set to a wind flow rate of 14 (80 m%/h), 18 (110 m*/h), and 22
(150 m®/h), and exposure times were set to 0 hours, 3 hours, 6 hours, 9 hours, and 24 hours.

Results: The inhibitory effects of plasma at air volume 14 with prolonged exposure time of three hours was 20%,
64% at six hours, 82.3% at nine hours, and 100% after 24 hours exposure. With air volume of 18, the inhibitory
effects upon plasma exposure were 36% for three hours, and 100% from 24 hours. Greater air volume resulted
in greater inhibition of tuberculosis bacterial growth. In particular, the maximum inhibitory effect (100%) was
shown in air volume of 22 (150 m®/h) after three hours of plasma exposure.

Conclusions: The results showed the correlating inhibitory effects of plasma on the growth of MTB in
combination with increasing plasma exposure time and air volume.
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Mycobacterium tuberculosis H37Ra(ATCC 25177)
2 FA|EHALA(Changwon, Korea)ollA] H-FskaL
Q= Ao ARSI
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ST FFoz Hust AL v FAEEE 29
Zn} 9k 7](non-thermal DBD plasma generator,
Model; TB-300, Shinyoung Airtech, Korea)& °©]-&
SR, 717] 8 AL plasma BAYFE “Turbo™l
AAsEAT. ol F=el 22 7IAQ 2K14; 80
m’/h),%(18; 110 m’/h),"(22; 150 m’/h)ez %273
T A AAsFA

2. 4 di
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AHA2 10% OADCZ} ZsHe A iR A
i z](Middlebrook 7H9 broth, BD, NJ, USA) ofA]
A 331t vigste] ARgSkIH
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3, 0.1 ml& 2AEfR|(Middlebrook 7H10 agar, BD,
NJ, USA)ll HE3taL, 188 AT t(spreadenE =%
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2012).
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Figure 1. Schema of the study deign
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Plasma exposure time(hour
Air volume 18(110 m?/h) P {hour)

PN

MTB growth

99.97+0.15 99.99+0.12
Figure 2. Inhibition of Mycobacterium tuberculosis growth by exposure time to plasma

Inhibition rate(meantS.D, %) 0+0.00

Plasma exposure time(hour
Air volume (m3/h) P (houn

80

Inhibition rate
(meanS.D, %) 0.00£0.00 .0015. .00£3. 82.33+2.52 100.00+0.00

MTB

growth 110

Inhibition rate

(meantS.D, %) 100.00:0.00  100.000.00

150

Inhibition rate 0.00£0.00 100.00¢0.00  100.00¢0.00  100.00¢0.00  100.00£0.00
(meanzS.D, %)

Figure 3. Inhibition of Mycobacterium tuberculosis growth by air volume and time of exposure to plasma
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