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ABSTRACT

Aims: As a preliminary experiment on new sanitizer delivery tools, the efficacy of aerosolized
sanitizer on foodborne pathogens was investigated in larger model chamber system.

Methods: Peroxyacetic acid and hydrogen peroxide were aerosolized in a model system against
artificially inoculated target microorganisms on laboratory media. Cultures of 4 different foodborne
pathogens were inoculated and affixed onto 3 different heights (bottom, wall, and ceiling), and 3
different orientations (face-down, vertical, and face-down) inside a commercial semi-trailer cabinet
(146 x 26 x 28 m). Sanitizer was aerosolized into 2 m droplet size fog and treated for 1 h at
ambient temperature.

Results: Populations of Bacillus cereus, Listeria innocua, Staphylococcus aureus, and Salmonella
typhimurium were reduced by an average of 3.09, 7.69, 6.93 and 8.18 log units per plate, respectively.
Interestingly, L innocua, Staph aureus, and Salm typhimurium showed statistically not different (P
< 0.05) reduction patterns relative to height and orientation that were never expected in a spraying
system

Conclusion and significance: Aerosolized sanitizers diffuse like gaseous sanitizers, so it has great
potential for use in commercial applications.
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a4 ¥st7] vl wwje 7 g3t fHAsh =
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aeruginosa(Hashimoto et al. 1996), Staphylococcus
aureus(Maiz et al. 1998)¢} Aspergillus fumigatus
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2. Materials and methods
2.1. NgZ2Z

Aol FAlE 4F] #5%0 Bacillus cereus
W-2, Listeria innocua(ATCC 33090), Salmonella
typhimurium(ATCC 363755)9}  Staphylococcus
aureus(ATCC 49444)+ Washington State University
9] Food Science and Human Nutrition culture
collectiono| Al &% wro} AMESIATE Bacillus
cereust= Brain-Heart Infusion Agar(Difco)oll &
Fstar 20TlA 373 wigste] HolE 80%°]
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2.2. Experimental design
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L% serial dilutions AAEtHoH 7Zb 3|4
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LLC, Tomahawk, WI, USA)ollA A% aerosol
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Fig. 1 Schematic diagram of semi-trailer used in
aerosol sanitizer experiment. The alphabet
indicates the location where inoculated
petri dishes were positioned. @; Floor,
next to left door, @; Left wall, next to
left door, 1.4 m high, 3 Floor, next to
left wall, 7.3 m inside trailer, @; Left
wall, 7.3 m inside trailer, 1.4 m high, &)
Floor, next to right wall, 122 m inside
trailer, ®; Left wall, 122 m inside trailer,
14 m high, @) Inverted on right wall,
73 m inside trailer, 14 m high, ®)
Inverted on imner wall, 146 m inside
trailer, 1.4 m high, ©; Inverted on ceiling
‘ceiling, “wall, "hottom

Table 1. Height and orientation of positioned petri dishes

Height Petri dish position Orientation Petri dish position
Floor (0 m) 1,35 Face-up 1,35
Wall (1.4 m) 2,467 8 Vertical 2,4,6
Ceiling (2.8 m) 9 Face-down 7.8 9




94  A4H/Foodborne Pathogen Reductiong Pt MY MEE Delivery System@! Aerosolization

2.3. 3HANE

SAS(SAS Institute, Cary, NC)2] ANOVA
procedureZ ©]-8-3}°] variance analysisE A &3}
Ack AE &7} significant & A (p < 0.05),
S Duncan’s multiple range test® 2415193t}

3. Results

Bacillus  cereus®] 735, AHE|H< 6.33+0.09
(logyy cells/plate)oll 4] aerosol sanitizer #2] %
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cells/plate) 2, 8.46+0.05(log1y cells/plate) ol A]
153+056(logy cells/plate) = #4313t} Aerosol
sanitizer 2|2 B. cereus, L. innocua, Salm.
typhimurium®} Staph aureus= *#|3HA] &
ZFt wlste] 2z 3,09, 7.69, 818 ¥ 6.93 logo
units 74384 cHFig. 2). Bacillus cereus?} 7V
W& AAE YeEhUE, o= sporeo]”] wii
o vegetable cellol H]3Fe] chemical sanitizerel
e ARSI wiEeletal A E Sl
Listeria imocua®}y Salm  typhinuriume peroxyacetic
acid®} hydrogen peroxide® 7-4% sanitizerel] 4
Al reduction HS & F UAUTE petri dishe] 9
Ao wEk dlolHE w43 2 A3 B cereusE
Aelstile EF FAAXCE frog Aol(p <
0007} gl Ao = YelsITHFg. 3). Petri dish
9] orientation, & face-up, vertical, face-downell
g} A4S 2 2y 9A] B cereuss 98kl
= TARCE ok Afol7t e AR UEyE
tHFig. 4). ©]+= aerosol sanitizer’} height®}
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Fig. 2. Microbial reductions of target microorganism
at 9 different positioned petri dishes with
aerosolized peroxyacetic acid and hydrogen
peroxide in model semi-trailer. A: Bacillus
cereus, B Listeria innocua, C: Salmonella
typhimurium, and D: Staphylococcus aureus

* Mean = S.D before aerosol sanitizer treatment
+ Mean £ S.D after aerosol sanitizer treatment
¥ Reduction by aerosol sanitizer treatment

Reduction from control
(Logmcells plate‘l)

Wall Ceiling

Position

Fig. 3. Microbial reductions of target microorgansm
depending on petri dish heights with
aerosolized peroxyacetic acid and hydrogen
peroxide in model semi-trailer. Each bar
indicates the same microorganism shown
in Fig. 2.

* Values followed by different alphabet are

statistically different P < 0.05)
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Fig. 4. Microbial reductions of target microorganism
depending on petri dish orientations with
aerosolized peroxyacetic acid and hydrogen
peroxide in model semi-trailer. Each bar
indicates the same microorganism shown
in Fig. 2.

* Values followed by different alphabet are

statistically different P < 0.05)

4. Discussion

W Ao ARE¥ sanitizer aerosol huge
semi—trailer(14.6x 2.6x 2.8 m) WolA A= t&
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[e] olo]

o] aerosol 2]
Hpetoll A 50 cmé] FolollA o] Fol Ak
petri dish®] height®} orientationol] F#&HA 72
&Y% microbial reduction®] Yoi%7] wiiEolct,
w2k aerosol2 733t diffusiveness 45 714
I Qe Aow AZIEQIon gas sanitizer?] &
79l penetration activity’7} %2 Ao=Z 7=
t}. 2 23¥o A+ electro-mechanical generators
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1982; Steiger et al. 1982)°4 AFE%E  aerosol
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of ol Wow 7ot ol
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aerosol®] FENZE target microorganismel =34
ow Ad"d & Sk ol
sanitizert gas32 4 U+ sanitizer?] $7} 3
Ao Q= ©@o] Atk AerosolizationS T
3l antimicrobial agentZ AFEE = glom A
= therapeutic applicationA] TH¥F3F antibiotics7}
aerosol ventilationell oJsjA &I glow
(Purcell and Corris 1995; Griese et all1998;

Melani and Di Gregorio 1998) %3k room

H|5}o]  gaseous

disinfection application*] lactic acid®} acetic acid
22 organic acid7b o€l Utk wabA
aerosolizatione AF&7Fs 3t sanitizer®] spectrum
o] Y& aqueous sanitizer®] %3} penetrating
activity7} W& gaseous sanitizer?] FHS EF
72 ekar & 4= ok 3 aerosol] droplet
size7} AlEAQ1 7171 W= wAskE 4= dvhd
aerosol sanitizer®] penetration capacity$t
diffusiveness= U< 1 g Ao® Adsch 2
AHE Ao A8 4 d= AEF antimicrobial

HE 7IRAQ AT EA

=

sanitation parameter, < relative humidity,

delivery  systeme®]l
temperature, shipping container<] composition
5o 2ol HH3 HUPH, aerosol treatmente]
284S TUAE 7 ds AoE Az o

Al Ago] o]Folx]7] fsiAE oY
7] A digh AF7F FEEojoF & Ao
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