unin 2

ATAVBNAT

MANITY

§83ﬂmﬂ‘lﬂﬂ§Pleurotus ostreatus (Fr.) Kummer (Kong, 2004)

%"amﬁtg Oyster mushroom
Subdivision Basidiomycotina
Class Hymenomycetes
Subclass Holobasidiomycetidae
Order Agaricales (Agarics)
Family Pleurotaceae
Genus Pleurotus (Kirk et al., 2001, 2008)
ifAu1esy  (Oyster mushroom) Sadhudafifiduduiaegmisdurlsemeauouglsy
Wanand annsandduTaldva 1 luvaeugy o I8Timaiudumansamzidos
TudszmeIng wudndasiiafaunsedfuduazinigidulalda HaZANTONZA0S
WiuTaaumosiia u Sdeslfidin yudes nie vhedn werdider v dudu
@, 2552) aouRelTimsmons S msmeiasiint suhuiidsnvestszanmnatall

o o ﬂ 4 4 1 a 1Y o c’o A’A o a o
IHAUNITUIALLUINANAY ﬂuuuuiuﬂszmuﬂuum NIUUDINAARAUNTUUANHUD

@

o ] -~ o a a J a sh:' @ 9 A o a
adoiauzitmsamaveurINinatuAmusITNMADUAL 1l TiRRe AuResduna litoy
a 0 @ -] g - 1 a ad
v3 anoguda sznovduriansuiiumtadvnazein liguamiemsguuasiisamnan
4’: 1 a [] - d 9 - P=1 1
wennnililenuanaenveariaunsuiinaunjuasmiivadndes Aulianumiisannnnd
[ [ 3K} =3 (] o (] - o a o da -
AUNVINADN 1A UM TEININBENAANLUNINTOHAYDUYD HAzNIAYNAD IHAUINTY
[] o a & ° ia
firssnaauiump Ins inlidasiadug Sohldiuiide
-1 @ 4 ada 1 =t L) (- . o 9y o 9
wauesuiaduriantigusmalannnsgansel Ilstugenhiydindu lindsannios
a o a a0 v aa a a I A a a a a
My waznsaed Tunsuiludeseme HIamluvaioyiia laomnigod1ege I 1 12
a a a (] 4 o 1 ] { o o
Saiiud luedu fidulsenouveuduide (fibe) tazmilulawsa Juunawsnghdiiy
(] @ o - - a o - a (- .
wu TdaFou Weares e unaeon uuniiFou uas lumaanauissuezlinsa INaagan AN
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14 4 ]
waziiedas  niafivaeflesiuinulsalafianeldsanmnzdmivdiheidulsamman
[ a Y] ] s)&w : LY =y LY 9 -\
amdulafiage unzdamnzaediidesmsamiminmseiviinaweslviuisouaziivsna
Tmdouds wmnzior WilluemsdmivdidluTsmialwas Tsnlasmey (Hudu (iaauaz

AME, 2550; Chang and Miles, 2004; Regula and Siwulski, 2007)

298 3aveaninmnas (931058l uazawy, 2552)

WIAUI9T U995 3RV heterothallic (NN 2.1)
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maaPITauuuRBLLS ‘basidiospore™ VILIATUIA

o basidiospores TUdauan
AITUNA (Fruiting body)

=~ 44

Fdasaen
(germination)

Fuluvud

mssmnuvanduly
(hyphal fusion)

wuluiudin (1% myceliom)

am 2.1 ghainveaiauiasu

4 { a a o { aa ¢ A d 1a a
aonitaussufinsady Tadun Inmsafre wdaTeares dieadeiaaluanluusnn
A o 4 ! . A aa a A o oA ' a o
fvuzayszaonduletun 1 (primary mycelium) %3 N AADYANGIDUIRTIABIFAD 1INUU
Y z a A a A o o a 4 o @ o
duledudi 1 fnsgunnadesifidnuazmaiugnisudn 1 aes sxsaudafuudniang

3 4 A - a o Q,l 4 y A A \
i lodiudi 2 (secondary mycelium) Fefifiunaue 2 du iduleduil 2 Hewisundnyeniiai
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. o Y a a 1 -] v ] '
dikaryotic tdulodui 2 sxiSaAuln od193aas7 uaglundazisadeziiviowoussnnawad
] E4
(clamp connection) (& lovzsudimuiiunquiou niounivzadwaenion Wuluszeziian
£ 4 ] £
@uloduf 3 (tertiary mycelium) 91nTiudulovzAoee Wan1 1thily fruiting body n3e193gy

Wuasniiase 11 (Kirk er al,, 2008)

YHAVBAUNAMIITN (AUNY, 2552)
{a o [] ] o d 1
iaunssuitoumg Taoia Tudmudiiog 2 Wug 1dun
o 5 o
1. AUSUFVII (White type 130 Florida type) (N 2.2)
a P a 2 o dy [} ] a t!y
w3gau Ta 18 luanmgaingiigs Tniwuwizdsslugiggiou waviatiszesnaen
Yot A a ' o Aa ald o ;| a '
lRANgurgligend 20 °C nunasnildv1d uasiiiminuINAINRANITUTIN UANNIN
~ o 1
ABNIZHVMNABALA LN U ITUAIM
o = 5
2. IMAUNTUFIN (Grey type 130 Winter type) (1N 2.3)
a 2 Ag = ; ] =1 et o
w3y 18aluanmgungiid Sumziduslugieggnuid azesnaenlddngungil

#1n31 20°C nannaenvumaziivuialng uanandaadnNyHausn

Y .
MW 2.2 HauasuRugav mnzuudeudiies (351, 2551)
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MN 2.3 Haunsuiui s (931050l uagaaie, 2552)

s ednuaizveuiamasu (Ads, 2552)

A d a ' A 2 o a
199N AN NN 1milBurBEUISIHTATUNIMATII Oyster mushroom 15znBY
i 4

AT IUA1Y) AaT)

1. MUINABN (cap N30 pileus) UANVUZARIWNOYUINTY HUINABNTANVAULUUUIIY

v o @ 1 ] o
limileuniare narenuanaeniidnvasiduduue s Tidurquinaralseuia 5-15
a a A A a a a Y ° o '
UAAT TTv1InTeduiuaa JvuazBeadvnlnnquadiovuiuz e Auaisvesnuan
P a @ A dly = @
aenvzivendanuiusenneiluile@uaiy
: o , 2 &

2. fuaen (stalk) ludaugaeniulllueinia fusenseudreduuazinigidm

1 ) & v < s
a3 Auaeniasgaoulildranils Tuegnnatveamunniia Auldemiloua
=] a a
niesiinnunedszans 0.5-2 wudes s1szana 1-3 wuAnng

a . Ao ' A a a a '
3. fiueen (gil) Hdnwuziuuduiieg #vmdedim vinuaiueeniiuunas
4 d ] ' 1 a g { £

adnaes aesfidvieuiasgeu j1senans Taudng Mlarwdranils vuia 3x4 - 8x12
Tulnswas

< p ] ﬂ 1T oA a o a 4 9 Y ﬂ &

wiawsuvuegilungy ilauduaendatuuazlinuinadeusuidudug uas

ansasensenvinveu i niene ldyuudu luduld
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4 Yy a - o & 4 o
nasguausudssliguaimie huaussuiaen asnmalinnuas azelauaz

a 4 14 o C 3 o o <4
Uswnndanlanlasuiivewtuld hilidagianiinansznudegildnuaiialvesreniia

(o) .’ | =) l-'i o ' o a (o) [= :i a
wsy lifisesd winde MR lumunzaudunisus Taa lulinand@enioiiiasin

mamhavesdagiia uazsendunlamlasy (ngyns, 2549)

Yeduniinanenanimasninanau1am (fA5174l, 2552)
o o P 4 tan @ 1 deo o o d
punmiinvesaemiaanaussuimne 18 Yuesgiledvareg ndngasil
1. evmsdmiumia ia liawnseadwemisesldmilouity uades1dsuemsuas
Y
o U a (K7 v d 3 o
NHIUNNMITOUAMBAMEBUNT A NIY (heterotroph) HHAIMTUDY LATUNAINAINY
. . & 4 o’ dg o -
frtaannsalfldie Ae nglae eIt ldaeniaanaunssufiauysalaiu i ldTaomsdy
1 d 1 4 y
° ° o A a
mansniemmhaalufaqmz fie UdeunTer 19912 (r517d, 2546)
2. ananihunsa-an (pH) tiaagaunsueig 1da luanmidlunais eH 1szina 7) n3e
4 9 o o ' P o
asadmisy uazmiaseznuanuilunsalddnitanuiuais luemisidunsa tiase
a 5, T o a 4
wigmmzidulomniu uazlimsadeaen1dnin iMaseinanen1dad luanmiidiunaie
& o P2 CH N | a J A ﬂ o
iesninnsaasdlvesemiuihnlse lomidertaszinaiu ldnadisomsiunainiuies
o a v 9 ] a
3. 9117 1Mad 0In1seenFaunsud 1910 Tasienized et luszozilanen
ad a o J ' < ’
Tausssunamadenisesndinudunssozidule uassozidulomaaunsonusenisvia
sondiouldunndiszezidlanon (8i1a, 2551; aiggiiuazaudu, 2552) Tsamemiadulng
g ‘ U A N @
unvznuilgnuesmsaiemeiniemaue iesvinvuiumsninvesiagmizniomsniole
o a a o 4 ' d & a 4
voudulouazaoniiia ifanmisnaanisnisuoulasen ladsenin FulSinuasveula
d a - ] 9 ] 9 ' C1 a a 4
eon ladisauamisvszyionszqumisadnguiia Taodndluanmsssuna mivoula
o = a a 1 a
oon laa luened 0.03 % minnilu 0.1-0.2 % szaszqumneigveuduloudmniiugs
o g 1 a y a a
iy 1% i laentiaiesainie hifareniia uennniienlfaeniiafioimsanlng
A A0 9 A o ] o s &' =)
fis Uddutasazaenmayy livenuueenlasmwizmaagauiesy aniululsauou
vialngReduiudesiassiumyueins (ventilation) Wa Taserwldwaaudrae
a o /] T a =) a o 1 Y
4. quugil naagaunsudaulvgniglaaluguugitlssua 2530°c  uAsEAL
ad a J a o o 4!’
gangiinmingauluszesnigdulonrsgeniszezifaaeniialszana 3-5°c wenninil

o { v Y 1 ag
asnianiegluanmeuugiigeesunnaz TsuSnhanmgamgiim
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X o 1 a a & 3 [
5. anuiu acunsonuudeladngdunidriiadug anudilumsmzniadauniald
ﬂ [ - V1 o , 4: @ o
Wi 2 8619 Aiw AMUFUTUTAQNIZ (moisture  content) HATANUFUTUANT TUVTTOINIA
(relative humidity)
‘ : v o ’ -
5.1 aAnuvuluTaqune annsenauquld Taonis iwddesss Yol ldunnu Ty
o Y a o dA ] o a Z P 4 a u‘: o o Yo
sz Ingaunsdouq wu uuaiiise w5y 1ddnIuduloma Bnnsdai I Taqumiziia
1 d
pondiou dulomiaszinig 1A hianTeveinmaniay 18 uad maldudsumulesifaens
i 4 Yy
vialisuase s Wazawnselimsgyidniiesn ldnindulodani 1didulorein
MaeIgaAy la (ygyas, 2543)
X 4 ' H 4 a
5.2 anuduluussenmea i 18 Tasmsuagesni lueima minanudumnaiiuly)
a a 4 4 o a s a3 o a o
witaidulousnaulauaenifia aenmiah 1dsziiganind Aedniuazmaiiaseniiaaaad
I z o : 4
wn uavina i luemeiides swifansszimnitesninaenia v liaendiauia uaz
o a a 4 o w0 1 ' 1 a
veinmaniguau In anusuduinsnaliadsegszndie 8000 % elufanruudone
(yayer9, 2543; ST, 2547; QlgQiluasaudy, 2552)
6. uaa anawyiiaud hisuiudeslfuaalunsinsy@ulalaommelussozidule
(] ° o o 4 a J
uasd1e lspmmuasfiinnusuiiulunmsaszquiiidulosdmdune Ididaneniia 141529y
A - 4 o 4 '
luszozillaneniiie It uaaiaszinTyd imnas uasiineminzfie Tuaeszduiines v
y
d o - . . d 1
niiadessnld uazumadindusziinadeniseenaenvoutiauinniidou (yyds, 2543)
q [ 1 1 1 J
margaussudie AT uuaunnzildosmles 188 nSeoenan @ uiaumSwuminiiua
TulsuFounn
° a d
7. mahudeunfemudnimelaodngnia arundomoveswandaiaagautesy
a 4 as u’ o : 1 3’
orfannmstulleuvesdagiitalunarsiursuvesnismiziia Auamsuoniyoriann
o < a o = H & a a Aa 4' a ‘ '
aonmasudsssoniyiurenimialnidnaimils yaingavieilgwinerfatu1dluudas
& 4 o o 4 aod 4 do
TuasuveINMsmIzia N lumaagauissuuaziiaanaduq ldsil dagmandonulusses
A 4 2 o 0 EY a (% 4 o
uoniFeiasudassezilanen uaziinesi ldnania gunimuareigndsmsituferves
] A 4 4 o o a £ a
asniaaans e MmstuileuveuFest uuafiGounsriia nusunazls ¥eeruiasinns
2 A dwoe U4 o o - ° v &
Hesiuyed liauysal nsuanizvesguiria assasudauii ldlumsihauudazduaoy
] A a ] ° ') 3 4 [y o a d
liazeranIelianmhimngean mlthwdemstuilouvesdagiia lumswiamiaana
b4
wsulinwsgyilgni9ni¥esmaowiia 1¥u Aspergillus, Botrytis, Coprinus, Fusarium,
aw o Jd o '
Penicillium, Trichoderma Wag Verticillium \iludu (80594, 2547; quétiadmiunFoalng,

i d k4
2550; 9919, 2551) wennntdlimsuileuvessuiionuazsuuniiGoriianieg

(4
»~



fasalfiiendenas (photocatalyst)
TWlammaas Wudmnlseneudas 2 dw Ae Wl (photo) Mldrimdhminuaan
s 9 a o A o 1 o ya o
Meadesdae uazmmaaanilunszuaumsheymavesasiidiusnlumsildifadas
4 ag Ao ' a 4 4 2 o &
nsufasumlaamanii Tasnaaes lifianmsulaounlasileduganszuaums uazGenasn
udasmsiiel§semiaunii Taon15aanaeaunszqu (the activation energy) 1815159
aan 1 aan aaa 4 = 3 §
U§Asodaeues msisalfasondrouasiedfisornnavusinms lduaslinsgduaaisn
{ @ a aaa iy v+ v v @ J
alasumlasdasimsidalfasomani laoi lineadestudniues naelsWadvesiimily
1 aaa = A 1 \J b
mssalgisedonaslusssumauuuviie anuuanaeseniinas lsanuu TuTn Tam
a ¢4 S a od &g dd g - s A ¢ w
amaaa nuyyodszavgrudslundeziiuinnuiionlasenlea nanfe naslsWadezsy
a P oy 4 o a v
uaserfind lldeuinesasveulasen ledifusendinunasng Ina udmsniouasgans
a J @ J o
Talean (UV) M1nA2se1RAdnS o9 nnasangess aiwud lids Innudion laeen ladez i 1d
a a r . J [ o
inaoyya'leasonda (hydroxyl radical: ‘OH) lalasiunleseon’led (hydrogen peroxide:
o o - . a §
H,0,) uazdszyavvesyiluloseon’lus (superoxide anions: 0,) Hea1sAsznavenFaudl
o 9 a aaa ' a’ o 9 Q 5’ = =~ aa Jda 4”
MminalgnseunartiannsaimelassadwuazdudidunlivewuniiGonasaanaaie
s mudneyya leasendauas Tuanaveseendinuezilimsdszneudunidgariuiiy
o 4 d : q’: ° aaa
ponlansulungasznaiiunisueulasenladuaziin  sauivesidr luilgasen
a s a U < "
aaﬂmmwﬂmﬂﬁ’wwumm HAZAIINDUSLIY 1YY acetaldehyde, benzene t10S formaldehyde

(537, 2552; B, 2544) (NN 2.4)

Decompose
by Oxization

kX |

2 2.4 T Taman ladnves lnnudionlaeen Tud (751, 2545)

.
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Tnmuiiealaeen’led (Tio,)
= o ' Va 4 o £ a
Tnnudivylaoen ladilumsimunsianilavigfuTanveust uazidlunilslu 50 wila
s a P o @ o o o a ad
yosasNnaauInfiganaTan Anvaz Taena Tlidu1n funas ifaesniusssunal 2
T ‘”I =) Ad ]
suluuy ng) Ao 3 1nd wag eruma (1w 2.5) e 2 uunil Innudion lasen ledusgnieg
9 Ed
duasdudlou desrunszuiumsmaniiteeiimsdudlousenld mae 1Aua Innuiiow
L) QJ o @
Tavonladusgnd Innuilonlasen ladifluarsdvin SdszTomidmumsidauld
warnnaw iesnn lilinduuaziinnuannselumsgady isewnsony lnnudion

i 4 )
Taoen lad 1alunaonandasiauaamihulifemsuazinieedie1e (Stryker, 2007)

am 2.5Tas9a$19 3 Ind wazemma (Anonymous, 2009)

Tnnuiiowlaven ladneglugilindgnineglunguuesmsaiidasass ildmsiioglu
nquvesasneNzde asfineliiRansnmeRug (US FDA, 2007) msfivh @ seulunssdina
anwAnlnd niomsiidiudeRamifsvesuyud (Chen e a, 2010) luilogiu1&Tmai
Tnnufionlasenlas u1l¥lunissiesrdauaiuiuedisniisviawsizinnuiioy
'lﬁaaﬂ'lmﬁﬁqmﬁuﬁﬁahs%a‘lsﬂimmﬁzmumﬂ%’u’da uv awas lde Innudion laoen lad
vina1lnse1 I Tan1m1aan (photocatalytic) feusoldisamssuniduazmseiiunion
Yudeulumimieomeidudasuituiiaveslmmiiion lasen st fidlugusafasedaoues
18 (@538, 2552)

Kumazawa et al, (2002) nuimennnivinaeymaveslimuiionlaeenladteuiin

o a da £ i
symadnanuuiufganniu Tasvuia 70 wiTuwes annsounsniuganluilea’ld
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Y118 50 W TuwAs AIToUNINAIEAA 14 tazvuia 30 wiluwas awisounsndhg
¥ a a et d
szuudszamdiunans1d msizde lnnuilonlasen laatioynnvuiadnenannsaunsn
Huiad 18d4e uazermi ligmsfanszuums I lansas ladamoluaad lduazersne 1¥iia
AU DNA e 14T uueas (Powell ef al., 1996) waziluinindrhezae a3
a @ a o Qs - g o v
Aals Amisamnsogadueynia Inmidionlasen laduuaan1d Taswveyniamarild
: a £ 9 9 o o ~ S []
Tusuvesimisneldumgandrl lemadmiueynia Inndion laeon laanfivuialng
tinnuilasadouaziidsz@nimmlumsashounioganauudsganiilianld  (Stryker,

2007)

Outer membrane
Peptidoglycan

Cytoplasmic membrane

Pepudoglycan

R
PN
LEEEALELEEEEE

L Cytoplasmic membrane -

13) b 1)

o q { a 4
am 2.6 madniaee E coi voslszyauiiianininnuiivylasen lad uaruwd
v 1 4
Jumpunsiiuvestlszgaulumssinde £ coli 1azuninnuanInInggIsues

m3iane (Sunada et al., 2003)

Sunada ef al. (2003) indeuArvesAldugre Innuilewlavenlad wuduieRdu1d qa
Fuuae UV RauzuaasnnumuisolumsiudauuniiGe dundu uazinnuazera
#0418 (W 2.6) Hauaa UV uag I Tamanlada awnsaainde Penicillium citrinum 18
WUIRoIRY uAS MU Bacillus subtitis Vunuimas UV aunsaainldanininla

Aa'lada (Lin and Li, 2003b)

.
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13 14 methicillin-resistant Staphylococcus aureus (MRSA) NATOUANUAINITD Tums
fudadoiiler photocatalysis 484 Tnnuiiow lasen 1 Tasldarsazats MRSA aslusiumiz
FotuntoudanInmuiion lasenlad simhuhmsIfuae UvA udainmiinoueadi
T9A%IN wu'hmst‘)’ut‘fquunﬁﬁuwﬂs1ngi‘s’ana"wms"u'iﬂ'(ﬂmm‘laefm Wunar 60 wid
oy I Tamanlada Ssamnsodudimsifalalailveauniie 1480 (Oka et a, 2008) Taw
Jacoby et al. (1998) Wuhnmsnszdudeinlamianlada fveslnniionleoenlea
annsorinnigiussuduunidouasdiudninnuazeineimeuazanld Mitoraj e dl.
2006) 1énaasandeufiinumizidenaraandas Innuiion laeen laduas Innuiiox
1ﬂﬂﬂﬂ1¥5ﬁgﬂﬁ' autlasdae platinum (modified TiO2 with photocatalyst platinum (IV) chloride
complex (4%H [PICIVTH-0)) uda1¥egniolRdrauasiimueariuld wuhmmzided
indoutadaoInnuiion lneenladuaz Innuilonlaoen ladiignaauilasdas platinum
annsedudimsniaues £ coii 1RTauInmuilonlasenledfignanuiadas platinum v
annsoduda1danhinmandoudaelnmiiionlaven ladedrader SuiRaiy Otaki er al.
(2000) fmsnareumuansiusadoves Inmifionlaeen ladmeldnasa i Ifuas v
1ag black light (BL) maaﬂnui’mwﬂ%’u‘lﬁnaaaquaawﬁaﬂﬁnﬂTﬂ'[ﬂﬂ1m'1n°§ﬂwi1q fiu
Ao 3A9INMIAA18A21YD9 methylene blue A13NAaBIsANATBI ALl E. coli agnulduas
UV e BL oz 1Wido bacteriophage Q1 el UV wrhushiaossiiahifinasede
E. coli wagwuuas uv hifinadoidie bacteriophage QI msnanesiiaemaneslasliide
auriiaegnolduas UV uag BL Taviimsi@n lnmudienlaoen19A&20 Wi bacteriophage
qQr Qﬂﬁugﬂau'lmmﬁuu'lnaan‘lmému'lﬁum black light Uag Cryptosporidium parvum
qnt?ugﬂau'lnmtﬁuu'lnaen'lmﬁn1u'lﬁ’uaan'lﬂﬁ'lﬁ'um UV uag black light Tavdainaein
nlafiAaTuuLeMIsEsISe Kim et al. (2003) yimsnaaeumianssuiude Samonelia
cholearesui subsp., Vibrio parahaemolyticus Q% Listeria monocytogenes voe Innuiivy
Taoenlwd TasnSouiounts §ammzdofindoudaelimuiion lasen ladias Linden
ldmsazmudodisduasludnilifum uv wudnmimzdofindeudaoinmiilon
Tavenlsmiuiniannsolunstudanzsiideldan hanumedor lindoy uasds
Wi S cholearesis subsp. LA V. parahaemobias eqnanaevuamslunat 3 9276 v
L. monocytogenes AN 87% whtfu

Taunt2 1y free radical (¥u O, uag OH sevimwllsAu nailandsn luifu asaexiilu uas

o (3 Alw A o -
nsa'ludu @nddo, 2541) Fenalanisiiaisgad lasnszudrums W Taniar lada ves,

(4
~
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Tanuilon'laoenladnoido Ecoli MolRuas near-UV wudwiiasadvoade E.coli QN
Marwn1elura 20 uan nﬁ’aa1n1fuﬁvzqnﬁ1a1mﬂe cytoplasmic tazesnlsznaunioly
AWGIAY (Huang et al., 1999)

Mancerat ef al. (2003) Yimsnaasundougauddleinnuiionlaeenled udaldlu
nyuzvewanzifemaaluszuudauazszunllauas Iuaslav14masa black light wuh
aszuaums I laman lada veslnmutionlaeen laaansnaannudiuduves ethylene
gas 18 wazminindeu Tnnuiivylaoen led uuTAY oriented-polypropylene (OPP) Taalvias
black light wdSoudousuiaui himden Inmuilon laoen lod nunsindevTnnuiley

A

) 4 ]
laoonlad wiousulviuas black light 2vaadSinaveude £ coli 18annAdui himdey

addayo

- .
(Chawengkijwanich and Hayata, 2007) M3 1#lnmuiionlaeenladdududeqaunsaniidm

msnaaey 13 1dagl 1 lumse 2.1

5
UNIMNLENTTNNIT IV HUHITIA
Wpianamide

/ o o
{ #m ]SO0 352 -
T8 LTIV T131V FRUUUO <%= o <3 731 ......

e TC 1 T1 L TE T L TR
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A¥)
1313 2.1 03 lY Inmidisdlaeenlad lunsduduveqdunia

Fodmanes/l 1952y Wondudsla
Huang et al./ 1999 near-UV E.coli
Otaki et al./ 2000 UV uag black light E.coli
Lin and Li/ 2003 uv Penicillium citrinum and Bacillus
subtilis
Salmonella cholearesui subsp., .
Kim et al./ 2003 uv Vibrio parahaemolyticus, Listeria
monocytogenes
Bacillus cereus,
Vohra et al./ 2005 uv Staphylococcus aureus,
E. coli, and
Aspergillus niger
Sunada et al./ 2003 uv and E.coli
Mitoraj et al./ 2006 visible light E.coli
Maneerat and Hayata/ 2006 UVA Penicillium expansum
Hong and Otaki/ 2006 UV and fluorescent light Chroococcus sp.
Chawengkijwanich and black light E.coli
Hayata/ 2007
Oka et al./ 2008 UVA Staphylococcus aureus
Staphylococcus aureus, E. coli,
Chen et al./ 2010 uv Pseudomonas aeruginosa,
Micrococcus luteus and

Aspergillus niger

e,





