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Abstract

This report describes the test results of decontamination of Bacillus atrophaeus spores. The spore solution at 10°
cfu/mL  concentration was treated with chemical decontaminants, hydrogen peroxide, DF-200, sodium
dichloroisocyanurate(NaDCC), and perasasfe. DF-200 was not suitable for decontamination of the spore solution.
Among them, the optimal decontamination reaction conditions of perasafe and NaDCC were established from test
tube experiments in a mL-scale, and they were validated in a bio-reaction system in a L-scale. The optimal
conditions of perasafe and NaDCC were 1.0 % of concentration with 5 minutes of reaction time and 0.3 % of
concentration with 10 minutes of reaction time, respectively. Also, both decontaminants required adequate agitation
for decontamination. The results in the bio-reaction system were similar with the results from the smaller scale
using test tubes, showing that the optimal conditions from the smaller scale experiments can be applied to the

larger scale.
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Table 1. Properties of decontaminants for biological
biological agents

otzlst 7|6t Ao
A=A =
Z=92l | EZ24IsiH 8 | NaOCl | NaDCC
1EE A
HE d, 474 | 35 o
W ey | AR 0 )
) pue] X]'E'L
BRI | o g | BB WA
5 | HelEd | T FRE 99
2y | By o W e
& | =A T Ll
. A/ . . .
?53 AL
LB 714 oA A

650 / Sr=rAt 2 e 7]k 3| X)) #2748 A52(2024E 109)

o]
= -

o]

A AT
oz dAAE AFARD Aol ER
(NaOCl), o] 3fo}o] hAto ol 2 ANYE F(sodium

dichloroisocyanurate, NaDCC, & 8- A5A4])2 14|
o Aol gl B3} wgstel Qavba WAl A
EPA(Environmental Protection Agency)™ 0.5 ppm, OSHA
(Occupational Safety and Health Act)i= 1 ppm®] 3]&
FEE AAEY i, B WESEZE 0.04 mg/L
~ 02 mg/LE 37 2417 o]3tE AFHEGLL o]H o]

oA E] QA E F(sodium thiosulfate) 5= &
st 3l o] I5AolelE @] EAIg 53
NaOCl& 32 Faxom <ls) xEdlgx ~€s

ST =1
ATl A= AR dEA JoH, 0.1 % &
Lol A 85, 0.5 %ollA 15 Woll sus304/316S F-21A4]
21ty Bas s goHe,

A o] &HE ASAE A3l wkgo] 7|Rke ik
Sl F2A), A8 A=A DF-200 S0] sfdE
WHalabEe] Q1A|e} A Fallgt &, AbA, Al Tl
2= HolA Zgtar Yol FHA gk A EA)
B
0.5 %7} #asi, 53 2xite]
2 %9 s=7F Haste] A
2 AEgi o= &

gk Aol EQl H2hM o] E(Perasafe) =, w2 el A
24z ol go] spsaithal BaEla i FehAe]

i
rr

GUEY AAR FAA-GSAIER, FulA-
| Egtol A & ol & @l t}-o] o} 7] (Tetraacetylehtylenediamine,
TAED), H ¥ A)-A| E Zakcitric acid), =l 34t
U E H(sodium dodcylbenzenesulfonate) 2 ©]Fo]#] 1o
o, FE 714 vy 380 g e EES
i REgete] lsleiE whEI lskeae
TAED®} Whg-3le] Zpxibs At sk Ze

162 %= fole® o8 Zls AstaL gk

NaBO3+2H20 i HzOz + NaH2B03
TAED + 2H,0, — DAED +2CH;COOH

o

LA EA S DF-200S FH AZAR AES
Pgsks AMGA, T Hakskra, SuiAR
TAE At AWMEAAAE 32 % n-alkyl(C12-16-N,N
-dimethyl-N benzyl ammonium chloride) &9, 3}i+3}<=
2E 8 % §9, ZvfAli= 100 % diacetin £NOZ
24:24:2% Z3}slo] o] &3k S #AgstAL Urk

upEpa] 2 Ao o] &d AEAR FAAo] §lof



o FEASAZ o] EHE HRFHY AaAD As
Al NaDCCe} AFsh7|9t A 54 3% Ztslrs, ¥
2hAllo] 2%, DF-2005 A1 3Hich. A5 A1 DF-200
o Ag MFAES flet] AWMSAAE AlLskaL
HALE =49 diacetine 48:2% E§5te] F7} vws)
Atk 7150] HE ASA see A 2AE A=
71 @ sl 71vskdch ks E 3 ~ 10 %9
FEOA 108 ~ 3417 2R 0.08 ~ 0.98 %ollA
20 ~ 455, NaDCCi 0.1 ~ 0.6 %°lA4 10 ~ 20802
A E o] Qe S FA S A Al5e 2-8-A <]
FEE 10° ~ 10° cfwmL, §%2 50 uL (F-F) ~ 1 mL
S tH(Table 2).

Aol o]gH AES A= BHATY AE
O & fARsE EAS AUWEA A falidel (e
2 %9 Bacillus atrophaeus(BAYS =2 Z&AE
23130, 10° ciwmLoll ek A5 A|gS A
b d8F A= AHS AEA g =
=z
L3

1

1o

1
) O O e AT < N

o
-

El
&

E}

A5 AYR 2 74 N B 4
s9e THAGG. A 2AE AY
A4 A%A
LIRS

Q32

o
¥ oz b

(10 melA HH3E ARS ANG F
1 2748 AA 9 o2 FL5le] NE
Dol disl 15 AES Fgo R gesF As

Foll tal A3t

—

(

fi

Table 2. Decontamination condition for BG spore
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Fig. 1. The bio—reaction system
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Fig. 2. Decontamination using hydrogen peroxide
(5 %, 25 C, 200 rpm)

652 / S ALl 4 88 4] Al277 Al55(20241 10€)

o]
= -

> =
4. 447

=
o
d

Log Reduction
o = N w = w )] ~ [e:] [}
T

L H202,
37°C, Orpm
0 5 10 15 20 25

Reaction Time (Min.)

Fig. 3. Decontamination using hydrogen peroxide
(5 %, 37 C, 0 rpm)
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Fig. 4. Decontamination using DF—200(5G solution:
DF-200 = 2:1, 37 C, 200 rpm)



Fig. 5. Foam formation after decontamination using
DF-200(5G solution: DF-200=2: 1)
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Fig. 6. Decontamination using DF—200 without
surfactant(BG solution: DF-200 =
37 C, 200 rpm)
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Fig. 7. Decontamination using NaDCC(25 C, 200 rpm)

Fig. 8. Decontamination using NaDCC(0.3 %, 37 C,
0 rpm)
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Fig. 9. Decontamination using perasafe(25 C, 0 rpm)
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Fig. 10. Decontamination using perasafe with
bio—reaction system(25 C, 200 rpm)
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Fig. 11. Decontamination using NaDCC with
bio—reaction system(25 C, 200 rpm)
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