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Abstract

The study on method for microbial decontamination on books, journals
and the media in the library of Naresuan university by enumeration of microbial
contamination on books, journals and the media using Spread plate technique on
TSA for total viable count and SDA for yeast and mold count. Then inoculated
microbial cells and spores on books, journals and the media after that
decontamination with 10%hydrogen peroxide and counted the surviving cells. All
must be done in the laboratory that controlled air quality by UVC. The results found
that the media, CD and DVD had total microbial contents 2.8x10 CFU/10cm?, yeast
and mold contents 1.3 CFU/10cm?. Books and journals contained microbial contents
3.3x10 CFU/10cm?, yeast and mold contents 3.1 CFU/10cm?. The laboratory room
2.9x4.4 meters with 30 watts UVC was operated. It was found that this room
contained the amount of microorganism in the air 4.9x10? CFU/m?. After 20 minutes
of exposure, UVC radiation effective in killing bacteria and mold in the air 99%.
Contaminated books, journals and media 10*CFU/10cm? were wiped with the sterile
cloth that moist in disinfectant 10% hydrogen peroxide once a day on 3 consecutive
days and operated in microbial controlled room as a very low level (<50 CFU/m?).
The results showed that the process was able to reduce microbial contamination
until finally sterilized. This method was proven to be accurate compared to the

control found that number of microorganisms was significantly different at 95%.
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\HouaauagnanalIal amwmnaammawaaﬂuﬂ%wmmﬂuummwaﬂ Fadade
aeluldun arudunse (Acidity), leseulave (Metal ion), Anfiunietaniiesld dade
aeuen e anudou Anuty Waegd PONTAU Waiiweng 9 uag Biodeteriogen (Strlic,
Kolar, & Scholten, 2005) duusznauvesnszauwitgaunidldiduumamdsnuliun
Cellulose, Hemicellulose, Lignin, Adhesives, Sizings Wuunasasuauves Heterotrophic
organisms uenINtunszaTuiinuaTRgnANuTurliaaunisansaainléa
TnglansdendweuaruduiisniuueaiiSe sldnunsdudewvendenuumidely
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L%@i']%Lﬁ]‘%igLLazﬂéaamwm 99NN LU Glycerine wrlus s naniaduity
nszduliAnnasyesatesinniu uennifunisUasdesansngy Excreted lipids
awtliAnnszuIuNT Autooxidation 1# Free-radicals uag Peroxides yhliAnama
mnifudeniiadaansd azdsmaliisnusuuniiidomondouly liaunsnswld (Florian,
2002) MadoraaeIndesnguiianunsadesaaenszaldi (Cellulose fungi) 1AA9N
msasraioules Extracellular cellulase gosaglaaldinaluanadniiluléifuumds
Wé’ﬂmu%mﬁﬁuw%ﬁﬂdugu 9 (Gallo, Pasquariello, & Rocchetti, 1998) wag Excreted
organic acids #ivilanuudusswesnszarvanasiaiosteludian (Abdel-Kareem, 2010)
uenvnmsduilouvesgduniduuntdsdo 1as wasdoansaunaagyinliin
arandemeudaddimnudesiesdusunmedegunmlaswuigdunidnguiunseiiady
qaunIdnelsn/ aunIdasieansity (Pathogenic/ toxigenic) (Bennett & Klich, 2009;
Pinheiro, & Chaves, 2011) LLﬁiﬂﬁgauw%mmﬁwmaLLé’ﬂmaa%ﬁwwa%miﬁwﬁ
vaumdeag Iz iinnswild (Florian, 2002)
nsrdngaunisuunddeiiomaiusnwusdeliumduduannso i
Fnsmamenmmiasadl maviluiasienisand1 Water activity vasTanifiadudsnis
W3nesdunEsituiimamenisnwitine lidudunne wu 1) maviedeYaniudui
dodliluunasnnuagliagainsenisinunidem 2) nsld Gamma radiation ey
duvIsusazviafinismeuauswiofidnuandatunasdmuiinseaeiiiunsane3eday
dovaaneldinedu (Adamo et al., 2003) 3) N5l High frequency current (1.5-1.6 A,
90-100°C, 11a1 12-15 wfl) Feanunsavhatouuasing o laa Lifarsiedinnang wATlkasiade
slusesutunans wagdsilalalldsuienansiil Leather, Parchment, Seals (Flieder, 1965)
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Photooxidation I 38msilimung fumaiivsnuluffisfasiuslimne fumsldoy
weayn (Florian, 1997) 5) n15l439de7 (Gallo, 1963) seyinedeilaiiuseansnnlunig
Mdngaunsgly Textiles/ books Lﬁaqmﬂmmmmaﬁlumimqwzmwﬁ"w Belloni et al.
(2006) B eEgIAANNEIARY 308 nm aansashliindndasifdiaglaadu
dutszneuuanndeld uiegislsfimumuin¥dgiindsnugaagyinliAnemudemeun
wAnfusivasulundeutumssngaunis uenandunsiaUfizen Oxidation s
waglagazvhlinszawiuvdndeawasiuse 6) nsldgaumaildunzay aamgiiinase
BNTUMTUOATUVDATARAHARDONTINITATEYVRIRAUNTE UT189un15LY Freezing-drying/
lyophilisation method Tun1siiu$nwn Graphic document (Basset & Drais, 2011)
nsidnniesuinsaigrenduriiuunseauieisnismand lagansied
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aududuild 50-90% Tuasdeuuniide Th¥a wazildla uwilifivenunsianeales
dmdunsiiududosld Butanol 8-90%, Isopropanol 30% waz Ethanol 90% lneies1uea
ﬁauﬂmﬂ%’mﬂﬁq@mmsaé’ué’jqLszfaa‘sum Aspergillus flavus, A. niger, Chaetomium
globosum wag Trichoderma viride vunszaulduslifudiadeasilvaUodasydueed
Snadmdinsende 14 fu uaﬂmﬂﬁ?ué'fawudﬂ;immzﬁ’ﬁaﬂﬁwm o Wwunilsdeiduny
(Bacilkova, 2006) 2) Alkylating agents i Ethylene oxide Wag Formaldehyde @nunsa
Mdnuazavasvesgdunidlannviinuainnulivasadeiuyldau 3) asusenounasiuy
(Chlorine containing compounds/phenol derivative) 1% Dichlorophen,
Pentachlorophenol, Thymol feeunsihuldnuuaidomssyiasewmnlavasa sy
(The United States Environmental Protection Agency [US EPA], 2010) 4) Photocatlyst
e Titanium dioxide azvililAndunstumsiwaaain Hydroxyl radicals tag Superoxide
ions (Huang et al, 2000) aghslsfmuiinaseilslatosninuaiisaiiowindaswazsiile
AududuusznevlunifawaduasiinnuvunvesstlagaduinniuuaiiiseTanulauinnia
waynunliiinaseauss (Conidia) (Markowska-Szczupak et al.,, 2011) 5) Quarternary
ammonium compounds (Quats) #UszquanausaduivUszgauuuiead vilviansuiu
ihguwaduagyinaneimadle wilivhanaUe$ (Paulus, 2008) asnauilléun Dimethyl-
lauryl-benzyl ammonium bromide Fafsrenumundudunsese mucous membrane
LLﬁzizUUQﬁﬁuﬁumaﬂ'ﬁNm*&J (Nitterus, 2000) 6) Salts and ester of acids L%u Calcium
propionate, Parabens unguvesingiude Uszdnsamees Calcium propionate %uaq
fuarudunse mnthaldautunsendelunssanulag msusuiieslddunse asvinlild
annsanusnunseaensentlsdela (Neves, 2006) mu‘wwawLuummmmmawuqmaum
gaduarsilaaninuuaiiisy (Russel, 2003; Paulus, 2004) Tupududusmazduds Proton
motive force vaawadLUsULaT oAU mjwu%aqmamammmmmhmﬂaaﬂ
HIUYDAURAANNLUTY H51891unsldansuay 0.5% Methyl paraben uag 1% Propyl
paraben luesuea 85% LJuen MIC Iulﬂjaﬂ Cladosporium sp. wag P. corylophylum
UaNINTUMSIRY 5% Calcium propionate viliUszavisnwlunistiud damuazsiam
(Neves, et al., 2009) ae13lsAnUA1NTIBIUVBS Zotti, Ferroni and Calvini (2007) Wuin
N13aLs868 Propyl paraben wag Methyl paraben ﬁqm'éiumﬁus%Lﬁ??aiﬂué’uﬂmﬂmq
peslsAnnudadinisanidesiudeanuldvasndoveamnsnuulunisianldau (Soni,
Carbin, & Burdock, 2005; Scientific Committee on Consumer Products [SCCP], 2005)
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1.2 gunsnilfesiudunstuaiuymna (Personal Protection Equipment) Lol
YU RN elle MNNINNTBIBINIA WIUAT N
1.3 gunsaflunmsuenuazmadendeqdunds Iiun enaidisnde Trypticase
soy agar (TSA) Sabouraud dextrose agar (SDA) @158¥a18139314 0.85% NaCl ldwuda
2. /T
2.1 msusniFeqdunisuuniede 115a1s uardeansauina Taeld Swab
technique (Wet and dry Swab) msa1sazae 0.85% NaCl 10 ml greusnuunnin-uas
Unlu dumilsde uduFemnadu 10° 107, 107 qunsesisdsnmuientsimanzan aindu
mmﬂuﬂ%mm@ﬁw%ﬁgﬂmm (Total viable count) Il Spread plate technique 83Uy
81113 TSA ﬂmﬁqmmﬁ 35+2°C Wunan 2 T uavU3unaladuazsn (Yeast and mold
count) #g91wn3 SDA Unilgamgiivies Wunan 3 Ju asadiulaladuaseaunaidy
Unaduridsonmaguiinmng ulueiideudaniuuenms TA uanfudaduazmiagld
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2.2.1 \denvesdwiuvufdinnluriedds q Ty 1 uaninddmiu
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T4mdnns Settle plate (Hayleeyesus & Manaye, 2014) §2un5n1ueMNSIABUTD 2
wiin fio ownslABade TSA uazownaiasaie SDA 1l 57 90 i 4 1y uaznsINAwTos
qqmﬂﬁuﬂismm 1 wms vhsnaismSedsinunnsedieton 1 wns Ald 15 undl 3l
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231 theadefventos uanwaduesuaiiBsuumiivie 113ans way
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ALEZINYUINENEAD 10% Hydrogen peroxide Wnviauaze1nutlsde 13ans uay
Aomsaumaiildsunisuudousdunislude 23.1 Tasnadnndre-1 warainyuss 4
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plate technique WU Aeansaumne uwiuds Ain ﬁﬁi”m'suﬁ;aum%ﬁgﬁwm 2.8x10
CFU/10cm? Saurudadinassn 1.3 CFU/10cm? dhumilsdouasnsansdisiuauqdunidnavmn
3.3x10 CFU/10cm? Srunufadiuaysn wihdu 3.1 CFU/10cm? Tnsuuaiiefimuiduunsy
an Tagusanay vioudu wasveusm oelien 1 ¢ iunduvderfiuduans vidlelaian
adsades dudeniinuivaissin dulefvn afiavesds Aden Awdes uasdn
viinadneansd uandlifiuinAunisinuuunisieuas deasaumeasng q du &
panuaeeiin Uudeunnanduwandenuazainau Usiainullannsadanadiuany
Anund usvnnndsdesinagniiulilngldldvhanuasenavidedarutiugeuagyiliia
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2. mawsaiesUfiRnsdmiumdngauniduuniide Nnsansuazdomsaumne

Henteadnuduaiingy 306 omsuanilou nt1e 2.9 wes 811 4.4 wes Jiud
12.76 m31aung Wureslflunsidagdunid ndsnvhanuazeinnaunildngiai
aunisluenaldiviiiy 4.9x102 CFU/m? wardndlnapdudion uansinamninennely
vastioglusedudunmetiunans JlfdenldsdyiTlunsmidnqaunislueinie lagld
vaaLa 30 Tad $1uu 1 viaen ndsnfiarumeidefifideuaziuaiiGelii
FUMUIAN 9 vosvies 7 9a WasedeiTiluian 5, 10, 15, 20, 25, 30 Wil wuditian 20
it $efeITiszAvsnmlunisidauuaiidouantionld 99% widesndlusumisilasy
fustalnenss dadugardagdunisluoiniafessdyiaiussivgtu Ssannsmiluld
Usdlenfluituiiou q lnensdaldnuduaa 20-30 wit warenadadildmudigeanis
wazliifudunsesedlfnudosnannsadiianshnuieilimesulnsa

3. nstdngduduuviisie 1sansuazdeansaume

ﬂwaﬂa%maqﬁaﬁLLavLsziaésuaal,wﬂﬁﬁaﬁﬁmwﬂié’uwﬁfaﬁa N3a5 Wazdeans
aume TSI 10°cfu/cm? (nnddinunasssusi 3log) mmuumnammaa WAy
aamiaummﬂu 4 nefas loud nquenuAy (Control) naudevinaruazein 1 ads ngudari
ATuAzen 2 A% uaznguidarhauazenn 3 ade mamwavmmsmmﬂLsuai/u,muu']mm
delalnsimuesoonlss (H,0,) aududu 10% U3inms 20 ml wanmmeaeswut e
yhAnuazen 1 ass wdneielidnuiu wdninduaiaruazeiaaded 2 liwuqdunid
senTin FadleSouifisutunisvhanuazendetnduiindedy 3 Ju Snsiqaund
vaundooy lasianwizogadamuidossenTinvunisdolutiuuann duidosuuusuda
ansaidneenldferinazein aunsnagUliiisivenzalunsidagduniduundde
Lazdoansaumelagnisidagetnenande 10% Hydrogen peroxide finganu 3 T Juay
1 afs ansnsoandSinaqdunidadduashliunennideluiian uideadasmediidunis
snFouaziniumsluiesiimuauUinuadunidluondlieglussdusunsodosun <50
CFU/m’
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Uszillunansiigaunugnaevesisnaaeulagldaia t-test: Paired two samples for
mean Wag Chi-square WUINSYIANLATDIMILTERINEIITREUNIdanUsuaEme
LLmﬂ@hq'eJEJ'Nﬁﬁfaﬁwﬁ’mmaaaaﬁisﬁummL%aﬁu 95% (t Stat 3.08, t Critical two-tail 2.14)
dauﬂ%mmﬁaiﬁaﬁagjﬁaaiu&’aasjwqﬁqﬁaaa Chi-square #wu31 A1 Chi-square WAy 4.9
fAnnin 3.84 wansliiiuinnisvhauazetnmie 10% Hydrogen peroxide @snsaan
Uhinaudoslfednaditoddymeadafiseduenudediu 95% vidpormazazuldindesgn
idneonlufie 93.3%
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