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(Sterilization Analysis of Harmful Microbes in LED Plant Factory using UV LED)
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Recently, LED (Light Emitting Diode) application research is studying by using a specific
wavelength. LED plant factory produced a lot of green plants in a closed spaces, so it should be taken
to guard against harmful microbes. Until today, a lot of studies for green plant production in plant
factory is proceed but there were no study on harmful microbes in plant factory. Thus, the analysis on
sterilization for harmful microbes in plant factory were experimented using UV (Ultra Violet) LED
with 282nm of wavelength. As a results on sterilization of three harmful microbes, 5096 of sterilization
efficiency was achieved after 2.5 hours, 97% was achieved after 12 hours of UV LED irradiation,

respectively.
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2.1 UV LED &3 A|AH

) AFEE = UV LEDE = 24 Hold ojf=] =l
=29] AIN. 7ZnO, GaN 52 ©]&38 2217} 9lom,
200~400nme] IS 7T o] FellA 200
~300nmi= AEHEES 7HAE R dEA
ATHS].

A&ol| AR-¥ UV LED 2ht Al 2~ele 19 13} 2+
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T2 1. UV LED AR AJAE
Fig. 1. UV LED Sterilization System
£ 1.UV LEDS| B4
Table 1. Specification of UV LED
S =47k
Peak Wavelength(nm) 282
Radiant Flux(mW) 4.7
Voltage(V) 48
Current(mA) 80
Electric Power(W) 3.8
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Spectral Distribution
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Fig. 2. Peak Wavelength of UV LED

AA UV LED 4t A|l2=glle] 34 714 5
L A7+ LMS-100CM(Labsphere, USA)<} 3%
FM-9100(gk= 2. =712}, Korea)g AH&-351H3
2 dEAF AC 20VE Q71ske] 307} aging
et om 33] Wk SAske] 545 getelsl
U3 3% 19 UV LED Akt Al2=Elo] 548 e}
Wik Hdubd (Peak wavelength) 282nm, ¥HAS:
(Radiant flux) 47mW, ¥4=d7F 80mA, J=dY
48V, = 38Welm 18] 2¢] AFe| AREH UV
LED®] ~=9Egqls YeRf]ch
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v %] (Standard agar medium)Z W= 3 3}

s
(spreading)stith. HIAELE A|G= Q5FH]o]E
PDI-91(5%3}8t7) 4|, Korea) ¢tollA] 30T =&

12A17F “s<t v, EEehdnf Aol A wf ke
Colony = A Eslo] 24 %2 (streaking)she] ©d =
o= FHstal

ztzrel Al Feld T S| AER A
(Korea Culture Center of Microorganisms, KCCM)
o ojFste] MAE TS A

I 2¢ AlRE PAE 4 AdE eI
Achromobacter xylosoxidans, Enterobacter cloacae,
Bacillus cereus, Aeromonas hydrophila, Ralstorna
pickettii, Arthrobacter woluwensis, Sphingomonas
paucimobilis 52 WAEEC] v WEA o,
Bacillus  cereus,  Arthrobacter — woluwensis,
Enterobacter cloacae 72 <10l fraldk WA vl
AET  Sphingomonas paucimobilis, Aeromonas
hydrophila 22 713]7FdE0] A7 % ST

e 5 Ayke] RS =ol7] flste] AR
ANAE 33] WSk, 3319 AH T 7P ANIE
7h =8 RS AAste] At 2SS Wit

Aol AR WA= 33]9] AH F 23] o)
Sy Arthrobacter  woluwensis, Achromobacter
xylosoxidans, Enterobacter cloacae 35S 933
t}. UV LED 2t 23e] A8Ae flske] £ 3004
R vpe} o] mjAlE2kd AlE (Korean Collection
for Type Culture, KCTC)oll A #-Fuk-e- nj A &5 A}
gt A3e stk

=" 2. Result of microbe identification
Table. 2. A|I2H D|MZE S8 Z1}
%ol e 'ERE} EEE ) SEEE
15 Acinetobacter | Enterobacter | Arthrobacter - - Aeromonas
Junir cloacae woluwensis hydrophila
_, | Achromobacter | Sphingomonas . Arthrobacter Enterobacter
23} . i . - Bacillus cereus .
xylosoxidans paucimobilis woluwensis cloacae
) Achromobacter Ralstonia Arthrobacter .
34}k . . - . - Bacillus sp. -
xylosoxidans pickettii woluwensis
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Table 3. Standard strain of Sterilization experiment
Standard strain Source
Enterobacter cloacae KCTC 1685
Arthrobacter woluwensis KCTC 9905
Achromobacter xylosoxidans KCTC 12795
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Fig. 3. A single Colony obtained through streaking
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Enterobacter cloacae, Acbrombacter Xxylosoxidans
= AN A Z=A] Nutrient Broth(Difco, USA)E Ak
S3te] AFeg o, wAMIA= Nutrient Broth
(Difco, USA)°ll Agar powder(JUNSEL Japan)< 7}
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Fig. 4. Experiment method
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Fig. 5. Result of sterilization using UV LED
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Table 3. Rate of sterilization power

E.cloacae | A.woluwensis | A.xylosoxidans

Ohr 0% 0% 0%
0.5hr| 15.98% 12.36% 32.69%
1hr 32.6% 17.87% 42.3%
zhr 42.95% 42.66% 65.38%
4hr 82.88% 85.62% 69.8%
6hr 86.4% 98.28% 71.15%
12hr| 97.46% 98.51% 98.07%
24hr 99.5% 98.8% 99.4%
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