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UNANED

RN SHARANTAALTIRIRI TN N 1TUsEenAldansdadulunssuaunnsuiingn
IngAuwmdeliniinisinyns loun weiiles (Averrhoa carambola L. ) U NEAEITAALTIRIG
FrNNEBNITUIUNISUITNLUY spontaneous fermentation SaufunmiingaeiZnssssuni fionde
A3 Badt wasiton lufngiu qdunidwartazannsniyluaniznismdnuuy facultative
fermentation shlwannsaldanssasluingiuiunssuiunsunivedduvonsad wan1shnn
AanssuLazansumuslaviiilasunlamasasyeznanismin asuhasumvelavinazrieansi
pongvmeTtinwitdfoyiidsnarennantiniaed 9aunid uarnmenmiinfiaasondniasiasan
WsFaRTInm Ao msvinduszezinan 3 e vilildansanussisintnamiiianuduaisan
wsameiaUszanlafivseqludvindu 1,272.58 ppm Usunasaseluiiu 2.91 mg/ml Awsefar
(surface tension) 43.43 mN/m maututuingauesiuiad (CMO) vesansanussdsindinmeyd
SLAUAMILTNUU 636.29 ppm LLazﬁ@mﬁuﬁmumié’U5@@514%%855@15?1 Staphylococcus aureus
uay Salmonella spp. fsamauTATFuTannsatluszgndldifuansande (biosanitizer)
dmsudndlundnturian nalian lasamzundome wazlvsen Ausinunsiudeuqdunss
nau Staphylococcus aureus Wag Salmonella spp. ‘WU’j']miamLLiqﬁqﬁﬁamwﬁmmLsﬁwﬁuﬁﬂqm
50 ppm HUsgansamlunisanusuie Staphylococcus aureus Tuuzidona uaglnszn aslang
2 uay 1 log mruaIsu LLazﬁmmLﬁmﬁuﬁﬁwﬁqméwﬁaa 100 ppm @11130AUAL Salmonella
spp. lnsnlinuluiegswsidemauaginsenfiunsdnsdeansanwsafiaf@anm wielviis
n3rUIUNTANSFBasanusaRshinmlkiussansamgean F8n15dnsiinig aronnsdnasae
dussdeisnsutuiy 2 undl wdahludrdduihiduniseseudisansaauseisiatininee
AEnsutuu 5 Wit daumsidnsudrsiuifidudatuemsinenss IWuiiuiaussiamaunuaa
Faduiiufinfifeulduardiuvsznevvesnvusdilddudasmsinonsslugnamnssuemis
NNHANTIATIE Laznageuhlmauitezdedldasanusafsintinmlussduanuduiigeni
nsdnefinualdl Femnududuiidenldlunisneaeu Ao 200, 400 uay 600 ppm WUIIAIWTOAN
USinando 5. aureus vufiufasinanldednediuszansam Taefianududu 600 ppm i
UszavsnmlunismuauuazanUiuna S, aureus léAnan uazfimnuidududiian 200 ppm

Lﬁmwaﬁiamimmmmsa@ Salmonella spp.



Abstract

Production and development of biosurfactant (BSF) using Carambola (Averrhoa
carambola L.) waste as substrate for bacteria, yeast and mold under spontaneous
fermentation. These microorganisms could grow and utilize a substrate via microbial metabolic
pathways. The chemical, microbiological and physical properties of BSF at three month
fermentation were shown that the non-ionic BSF, saponin, surface tension, and CMC of BSF
were approximately 1,272.58 ppm, 2.91 mg/ml, 43.43 mN/m, 636.29 ppm, respectively, as
well as its properties could minimize Staphylococcus aureus and Salmonella spp. Therefore,
those BSF properties mentioned above can be applied as biosanitizer for washing the
vegetable, especially tomato and sweet basil which contaminated by S. aureus and Salmonella
spp. The S. aureus was reduced with 50 ppm BSF, in tomato and sweet basil to 1 and 2 log
CFU/qg, respectively. Meanwhile, Salmonella spp. was not detected of both vegetables.

In order to gain the most effective surface cleaning, such as stainless which normally
used as food utensils in food industries, soaking with tap water was done for 2 min, followed
by soaking with BSF for 5 min, therefore, were performed. Results from this research showed
that the BSF 200, 400 and 600 ppm of which higher than that of vegetable washing could
minimize the S. aureus. At 600 ppm BSF could effectively control and decrease the number
of S. aureus, however, of which 200 ppm adequately controlled Salmonella spp. not to be

presented.
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A1505YA1519

A5197

M9l 1 Srnunmsufiasmaindndudnenamgaaseningd 2002-2010

a9 2 Srnunmsufiasnisindndudnedauseinnnan Ausiemsseningd 2002-2010
A15197 3 AAALIIRIRINAENTZEZIAINISUNATTAALIIRIRITINM

a5 4 maﬂﬂié’ug’u%af\;ﬁuw%édaiiﬂ (pathogen) UBIAITAALITIAIHAITININ

A15197 5 Nan1395393ATIeR Salmonella spp. Tunilomandnsyuann1sdna

A9199 6 HAN1INTIIATIEN Salmonella spp. TulnsemmdanseuInN1Tdns

397t 7 nansTAdeUA UL IduAaREEsanLS It eaaUSINaRAuYad
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nalsA (pathogen)
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GV RN

AWl i
SUTI 1 AuduitusseniheUafiuoadnitavin (total phenolic content, TPC)

LA TEeEL A UNTEUIUNMINERETAAKIIRRTININAENSEUIUNSUdnanUsLiles. ....... 14
$U 2 uduiusserheUinatanliusedion (total flavonoid, TF)

LA TEeEL AN TEUIUNMINERATAARTIRIR N MmENSEUIUN Sl nueiies. ... 15
Ul 3 AnuannsansiduasinuoyyadasenaenszeznaInsHANANTAALIIARITIAM

AIUNTEUIUNITUTNAIMLEIBDL..eecereereeersseeesseesessssssessssssssss s seeese 16
Ul 4 anudaiudseninsmmnmidunsasng (pH) wazUiinamesudaimundiazanels

("Brix) nABATEeELIaINTTHARANTAALTIAEITINNAIWNTTUIUNITUININUZIBA. . ... 17
sUit 5 SunuafiSeitavan (log CFU/mD) masnszesaInIsHanasanLssiaidanings

NFEUTUAITATARINLEIHDU et sese s 18
sUl 6 SrunuuarfnuuaitiFerianin (log CFU/mU nrenszeiaINIHANANTARLSIAIY

AINNAIYNTEUIUNTNINDMNUEBL o eerrreerrmeressenrsssers s 19
gﬂ‘ﬁ 7 AAnudntuIngavedluiead (critical micelle concentration; CMC) 193813

AALTIRTTI TN TN s eseseses s 23
sUTl 8 UszAvSnmwwesansanussisindinmmnsenisanuin S. aureus Tungidoine

TN TEUTUNTTA N aeroerrrmevrrssessssssssssssss s ses st 24
Ul 9 UseAvBnmaesansanussisintinndenisanUdmnauuaiiFeramelunsdomea

TN TEUTUNTTA Neroeerrenerrsnesssssssssssess st 25
Ul 10 UszavBnmwesansanussisindinmsenisanuiuna S. aureus Tulwszmn

TN TEUTUNTTA N ereeerrerirrssessrsssssss s s 26
Ut 11 JseBvBnnmesansanussfsiafanmsenisanySunuuueiisomuelulnsem
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ansnasulunszuIuN1INan e nandniniee Inalanzngu green products saudsilulHduans

« a d‘ =

AenulunszuunmdnlagdunIdiiiondnansneangranieinin (bioactive compound) 1380

Ao wa o ! o = a o . » L a v a SNevyYy
ﬁ']'iV]llﬂmﬁll“U@]@ﬂﬂﬁT)'ﬂ F17aALIIF9NITINN (biosurfactant) a’liumamimmﬂﬁgaums iﬂLLﬂ

i =% a a

a a IS (3 dy a a [ a a6 & v a o a
BUANILIY UER AT buaIN I@EJLQW’]SLLU?WIWEJLUUQ&UVW LJUNANVUNUINANAITAALTIRINITININ

IS v s

& = A a % a S e va & =% a &
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a Py i = Y a % a N eal
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a 6

Aun3d Geanunsaldunasaisuou Tulnsiau (carbon and nitrogen source) MiluesAuszneu

Tudinualdllé (Xu, Nakajima, Liu and Shiina, 2011) wazaunsaiveundsld angeainnssuundu

o

a a < o a Yo a FCE v a ¢ -
Tgavlunisuds Wunisansunulunisnds Tingaumasldnanmsinuasiiinyselevigean Ly

yae Matlilaaueulgungnsasua Az imuIANAIYeIN TN INTFTTNMAkAL ATIARBINEINY

'
a

ASUSTIINNNTAZNISIUSLIVUNSNINTEISUR  wazAIInaouae9d98u unsaudunng

1 yaa a IS o a I

FPnuwuuLATYgianaLiissauunugnsaans 3adin1siningAvmatunduanldiienmundy

q
(%

a (Y (3 =2 a 4 a (% ¢ a a v (% 4 o v
NARAUNAIIAALIIAINIVINTN Imawamm%wwamlmuazgﬂwwuﬂwmmsamlﬂmﬂuiu

a

N35UIUNTENINYAUNIINITNEAT Lakd 1N Haldan suddddivusnuiuiindudadiuemis
Tnenss azmesldneliAnlamidwinden naununslaasyviimuazennipiidainsiei lngansan
= a o a S v o = = % a a A 1
WS9ASRITINMNERAINANTRIuU S va lliTaSe) asiilassaialuanawuuieniinidn Weeyly
a138anglUaNaLUULBNTNIRANYDIAITAAWSIFIRITINNITTUAUUT IR LRI IdvInazate T

yMlAAnNITanALTIRIRIvRIRWNazatetu vinliansusenaulalasasuauazaielaluyl usedu

vosarargluansuszneulalasansveuld suluauaudfnfvesaistisedns (detergent) a1siiin
Woa wagn1iinddaty wenanllauautAiniland1AyvedasantsfmITInIm Ao AuaudRlung
a6

FUde waryNagaUNTINBLIA NANIANYIANTAARTIRIEITININTTA sophorolipid kag glycolipid

JUszansawdudauaiisonnsuulntanesosas 98% waziluszansanlunisyinanedosay 45
(Valotteau et al,, 2015) uonanlansanussdsinuia sophorolipid way glycolipid datduaisan

w3aRaRaUsEamlaifuseqlndin (nonionic surfactant) As1e9uns3dedindianuluiivadiedisy



2
Auaseidansie wazarsanuseisindinnatialaluiulug (lipopeptide biosurfactant)

fiudnann Bacillus subtilis ATCC 6633 wurwasenisuanivesindenuasfisnniiarsanusefieiia
ilduasiuazansanussiaiatanmisianudufivi (low-toxicity) sentusagdifindonuns
(Noudeh, Housaindokht and Bazzaz, 2005) uaﬂmﬂﬁé’qﬁmsmaaummLﬂuﬂwmmiammﬁq
At madalaldidlng wuuRadess (subacue) Tunyusy (rat) fl’jat,wmi&mmwmﬁe Wuran 28
Su fiaudiudu 500 9 2,000 fadnsureilansy WudwﬁmfmL%u%uqalﬁﬁmaaimfmﬁﬂmaﬂm

(Hwang, et al., 2009)

a d‘

AIUMEANANURA1IDIA1TAALTIRIRITININTNENIIN TR T lEM1INITIN¥RTUTEAN
naldsasen sirlranunsaidiludseyndlddreingAunienisineasiioanusuiugiunsdnelsa

Imetanig Staphylococcus aureus wag Salmonella spp. Miinasanulunanduaidnualdan v3e

a

lunqunansioeiussinn ready to eat s3uden1sdtean Nlneusvaulgymnisvuleugdunidnelsa

q

dealianameglsunduinsnisasuaunisiidndnnaldanainlnewdeiiou (RASFF; Rapid Alert

System for food and feed) N15UuUouvesgaunsdnalsa (Pathogens) Tudn wald ayulnsuas
- = v = o va =~ Y] o Yo v

Aseuna gatlefesay 13 Juiilvinisesnngszidevuinsnisinguasiadnuazaaldindiaining

Tnglany Ngidowe (@oineeans Lycopersicon esculentum Mill.) waglnsznn @oinwirans

a

Ocimum basilicum L.) ﬁwumiﬂmﬂaumm}auw%é Staphylococcus aureus Wag Salmonella

Y s

= & o a 3 [ = v = a
spp FnduanngdAyligidoiawiulynianulasndevedaims 39UssenAldansanuws IFiams

Y

Frnmikdnleannssuiunisudinnalilsaiuseltlulglunssuiunisarwiieanusuiunisuuilau

Y

WRAUNTY nioufutuasantssfRItinnilagdesaunsatluldasiuiandudaonns

e

o/

AUsTaIAYaINITITY
(1) iieNawIanInInanasanusafaly iveldlunisansinaalsd uasiuiaian

(2) WeRmuINTEUIUNIIHEAkasHand e IRTaun nLasUssangainlunisan

a [y

YSuagdunidaviianudssasganvuidouludnuald an wazaiuisaldvin
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v o

ANUALDIANURINE AT b9

YIULIANIFIAY

Y a | oA = ] va & o = P =3 Y]
Andanviinvanaldlunguiiisailsen lonaldnduianumdsldmusuwy FsazAndenain
vala & wa ) v a & ~ a o PR
naldnfesdusenavnazauantilunisndnliiiniduarsanussfaiidinmiliguainuas
UseANTNNAANEAFINUAITAALIIRINIINLEDSI ULATINITEIDY “ANTaRLIIAIRITINININNAITUIN
Nalwes3lTen”  (Biosurfactant from sour cherry (Prunus cerasus L.) conventional

LY

fermentation) E33evihns3dednsauds Inelddnsddmdnualdilu 1:3 sseziainisndn 3



a

Fou AamunmanTRivnafiuedl aund uazmemnilasuulaslunasnszeyiiainisnan Wieli
I¥ansaaussfeinfnnmitienuiaiios Sseavinin adnauefunnedsiifiniudn shnsmeaou
waAmeEtion 3 A udnARdenaadd Mnduinidmindldluneaeunmuan e T 1)
AuALTANsSuShaneilodunid 2) naasumiansiioongrinetanmitddalunaduarsee
&9 3) Anrwisanasanussiisin 4) Tiasiesinian MC aniuthmaaeuyszgndlddnadin

Haldiay nsaneinuiaian
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VNN UDINY

JEtY

Usgloiildsuannmside

I¥ansanussfainTanmiifivszavinm dunumsndns uasiinssisnstuneunisuani
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&aindnualifan tieannisuudeuanqdunidielsn uasdundaduuuulunailulflunsdng

'
a LY

fnealel tazfuRiNdulanuaImsiaensa



unn 2

A9ALHUNI5IY

uvidenuvesdaya
dunIgNdanuaunsalun1sianalsanussfainginin loun wuailise Bacillus  sp.,
Lactobacillus sp., Streptococcus sp. wWonanildioranuitosy lawn Aspereillus  niger,

a

Pennicillium, Rhizopus waz8aa lawn Candida sp. a’mmmI‘ulaﬁﬁa;aum%éméwﬁfmamszﬂaué’asJ
glycolipids, lipoaminoacids, lipopeptides, lipoproteins, lipopolysaccharides, phospholipids,
monosglycerides Wag diglycerides (Edwards, Lepo and Lewis, 2003; Rodrigues, L. et al., 2006;
Pacwa-Plociniczak et al, 2011) lnwaisanusifaiauszian lipopeptide lawn surfactin uay
subtilisin Namkae Bacillus subtilis (Karanth, Deo and Veenanadig, 2005; Youssef, Wofford &
Mclnerney, 2011) %aaﬁammﬁﬂﬁ’ﬂumjmm lipopeptide #idfayUsznaudae surfactin,
fengyein, iturin, mycosubtilin waz bacillomycin (Wei et al., 2010) @15aALIIFIRIUTLLAN
Sophorolipid #3791 Candida bombicola duasanussfisia Rhamnolipid 1Suansanussfisia

fusgavsnmann gniunldegnenineawing wdnlay Pseudomonas aeruginosa (Maity et al., 2011;

'
a

Vatsa et al., 2010) Fafinnudufiven danuanunsalunistesaaisgs iulinsiudwndon dagl
Ay Tenuanizianzasgs nusesumgluasannzanulunsauazane wasidrfyaiunsay
a v | Y] Y oA v @& v a a ~ a Y a o
vouunaeldaingmamnssugy dnualivisldunduingiulunisnds esandidununisudnsi
(Abouseoud et al., 2008; Wei et al.,, 2010; Xu et al,, 2011) ﬁ@mﬂuﬂ'ﬁiumilﬂu emulsifying Wag
demulsifying sauflalignadugaiyagaunsd (Nitschke and Costa, 2007) Aua1u15atun1seuds
wuaiie Wweswazl¥a (Rodrigues et al, 2006) Aasaudfnana awnsadimwauundnfusl
asanussisiinuingUuszasrvensldnuld uenanmsihluldusslesulunisannsivandsnue
failnaauifnisidu antimicrobial 91n9MUATENUIIATAARSIRIRITININAITAFIUTBUWU ATISE
wnsuuanle 1w Bacillus pumilis, Micrococcus flavus, M.luteus Wag Mycobacterium
. o o v & A a ' . . . .
smegmatis @NITUMULLBLUANLIELNTUAU bYW Escherichia coli, Serratia marcescens, Proteus
vulgaris, Citrobacter freundii, Proteus mirabilis, Alcalicenes faecalis, Acetobacter
calcoaceticus, Bordetella bronchiseptica, Klebsiella aerogenes Was Enterobacter cloacae
P a ! Y] v a a Yo &
Weowndssinelveiinisdseandn nallian luuSuiungs waglasusienunisvulou
duvsdlunquitadueidanannanUsemeagan damsnen 1 wanslindiudiwiunisugiasnisung

9
dumlngmumanaseningd 2002-2010 Ianumanrangvesanvgnisufiasnisindrdusiingly



npatadenan nsvuleuveswuafiieduanmmanlunsufasdudinglunaindy (fovay 26)

@Uu (Sosaz 54) uavansyy (Feway 13) ibilvneyszaulyminisdeandnualdan

M19199 1 Pnunsufiasnisdndnduminenumanaseningd 2002-2010

:
g g | £
b4 s 2 ] =
S = b= o
RS Sil 2 | 3
3 E % g § 3 2
" L — s £ =4
© 4 e = - 'g
w ] o ° g 5 L] g o
s < = = ® € ® H <
8 E 3 8 b H £ B 2
3 3 - 5 2 5 Sl - £
A = o
Importing country £ e a ¥ z S 2 g £
Number of rejections
EU 24 126 277 192 253 85 55 10 17 1 5 29 1,074
United States 3 297 464 20 76 25 0 739 1,127 772 o 5 3,528
Japan 38 21 295 o 62 39 o o 92 o o 1 548
Australia 24 3 &4 8 40 71 22 45 14 438 o 16 775
Proportion of Thai rejections in the importing country
EU 2.2 1.7 26.8 17.9 23.6 79 5.1 0.9 1.6 0.1 0.5 27 100.0
United States 0.1 8.4 13.2 0.6 2.2 o7 0.0 209 31.9 219 0.0 0.1 100.0
Japan 69 3.8 53.8 0.0 13 71 0.0 0.0 16.8 0.0 0.0 0.2 100.0
Australia 31 0.4 5.7 1.0 5.2 9.2 2.8 6.8 1.8 63.0 0.0 21 100.0
Proportion of total rejections in the importing country
EU 0.4 48 147 12.8 21.0 6.3 5.6 11 2.2 07 3.6 7.2 5.6
United States 1.0 2.3 4.2 15 0.9 1.6 0.0 3.2 5.2 1.5 0.0 2.0 27
Japan 4.6 34 20.6 0.0 44 3.4 0.0 0.0 121 0.0 0.0 0.8 8.6
Australia 75 23 33 5.6 10.4 183 6.0 37 215 4.8 0.0 3.7 5.2

iu - dinauindsnwimueeamnssulusinalssna (2558),

wdnfeiovsiideoanainineiivatsvin uidnlvajudadusilungy fn waldan (n3d 2) 9z
lasunisuias LLazmwwuﬂ%mmmsUuLﬁaumﬂﬁ;?ﬂuw?ﬂuizﬁuﬁqqﬂiwmmgmmsdaaaﬂium
avUszne Senduszdediruddylunisanusinansvudousenda Insanizdnan Toun
uzidewe wan wazlnszwn Hudu (FDA, 2008) duunwamislunisannisuuitewdesdu Taud

NSTANISNAINITLAULNYIPIBNTLUILNITAN



M19199 2 numsufiasnisdndnduminedaussinnuindaeianmsseningd 2002-2010

e N N

EU

Total 0.045 0.013
Fish and fishery products 0.053 0.021
Fruits and vegetables 0.047 0.010
Herbs and spices 1.045 0.097
Nuts and seeds 0.397 0.162
United States

Total 0.109 0.126
Fish and fishery products 0.057 0.113
Fruits and vegetables 0.212 0.119
Herbs and spices 1735 0.742
Nuts and seeds 0.084 0.131
Japan

Total 0.036 0.007
Fish and fishery products 0.040 0.003
Fruits and vegetables 0.102 0.017
Herbs and spices 0.145 0.025
Nuts and seeds 0.163 0.261
Australia

Total 0.214 0.266
Fish and fishery products 0.112 0.266
Fruits and vegetables 0.462 0.411
Herbs and spices 1189 1981
Nuts and seeds 5.623 1.454

i - dnaundsnwimueeamnssulusinalssna (2558),

1Y . I a [y a dy kY { A ~ ] a o &
M3 (washing) LJumsieSeuTngiuilasiuneun1suusgy vieivedisanlugunansioe

2/ Y J

AN waldansinues (Fresh - Cut produces) lusinsussmna Tinguszasandniioandslulouynuiia

)

(%
LY a Y Y 1

a 1Y) X X a A v a A W v
Mniuingau Ninsvwdeumenienn nsUuleuduniduasniswuenll vieingdunsiulvied
1uizﬁuﬁ1ﬁL‘f]uﬂwiaQ’U'%Iﬂﬂﬂaa@ﬁasiaﬂwsuﬁﬂﬂ LazegluTEAUNINTIUIMNTAMUA smdaudu
AszvIuMsIvilindnfasiomnsiiongnisiiusneruiutu dwsunsddieannindueidn waldas
Aausie Tudsanamelsulignivualiinisnsaaeuuiinaasiiveenuuann Akasioqdunsy
PR [y} I a [ ¢ aa A Y Yo v al P [y
Mudunserenyudlundndue nlGeululigdieanainingasdedinisnsinasuiiesusesaiy
Uaensie Wy N13nTIauareentususesguaunliony (phytosanitary certificate) #3898 ADIHIUNTT
) A Y A A | a wa Ao a
$UTONIFIUANAMAUANSTENTINNTFINNTUHUANIIMISINEATAR  (GAP) 2nNTUIRINT
NERINIENTINNYAsHazannsalluniseenlususesduiinualiivnuannmelsudadumnasnisves
mesgvedlvnefimusduiieniuguauInnITdIeonLaznsIvduainua il ineaenndeosiu

ANURNaialenIsidInTnsguewtislazgueudeiivatelaessAanisnisAlan (World Trade



Organization; WTO) n3eludiuvasmaenaulnglainisimuauinggiu ThaiGAP dauduuinsgiu

yaanaenunelun1suiAn1an15nunsNANLANIUNIEUIUNTTIBULAININSFIUTLIIN VB S

a wvad

szuulnaueauea el (Global GAP) MiunsufuiReanuUasniy annuInaes 4un1maAIy

Unendfeuazaiafnnuesiujufia n1saedadutuneuniinnudifyegied iudunouludu

[ a

Yo4n15UHURTANS N5 UAEY Lileandunsiedydanudssnvudesusniuingiunisnisinems
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'
v = 1%

nsansiivanenuuTnediuingiunazdns louanisviiauazeniuui (dry cleaning) gy

[ Y <

mpAuilidesnsiideni 1wy W

[ a

ASEYIR ANNEAUAY gnifies 91 TINTIINGAUUTZANVBIUIY
nmsvihanuazeauuullen (wet cleaning) Wun1svinauazeiningiunieiietaisenia A1sans

q

(washing)

HadeiifnaseusyAnsnmnisdng ldun anuarernvesindgangiveatndeszeriag
msdnaFensurluihdaanseinnde (sanitizer) wazusanasainan1sédng 1y nnsdntn syl
thutau madngsgninamsinalagazfesriunisinnsanudrinnisdaudazUssinnuaznaidenld
assniBorsdosinnusneaniuingRunanainensiiiiandne el iAnyseavsnimgean Tae

TuppuNsastugnavnssuiinisldansanesuiunMsa Lo inyssanEnIN @1unsanuItunay

<)

nsaele 2 Tumeu An N1TANLBLRI BN (pre-washing) Lun TANEaAnTRAdRNITULUOUY

[ a Y

ndmunenin iWunisadudnualiinani (insing) Sngudnualdanfiieseguuaeniuay

nanaazeulUgitunaunass Wunsanendnisidansanae sulunszuiunis lutudazdaaiinig

a a I

WUNTRATIOAUNUILIA1INFIUITOANAWNITUY (soaking) MIDADIAIIAIINITAANUAILEI T

q

)
Y
g

[ a PN

e FatunIsTwuNUTELanIngAunensinen s iiuasastielinisdruieanseAugaunse
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[
=

a15.Adl @5 JUsEaNSNneau

aa I3 v
W/NTAUTIVTINTRYA

Mmnsinurandediula  arsimlulanfiiinainnssuiunsudnaaenssesiiaInsean - o
L9 0, 12, 24, 36, 48, 60, 72 EUAMT 1, 2, 3 iUl 1, 2 wag 3 ¥N1sAUTIUTINToYaNYINNIg
ninogNUey 3 ASY 91U 3 91 Ingldnauzilosaell 1-2 ASY LeMInasUuUoun1enIenIn an

Y d' =~ o & - & a o o 3 a

VUINMIBLATONEIBUA pH 3-4 Tneuszunad dwisdiuniilazilovessieslundniuingsonuaziy
nglaa 2 % (w/v) ydnluan1ieUaliinisniunay gamgil 30- 35 asrugaldoa INndudmaila
Aazinanvanalagld ANOVA LaznianulanaI9eesAadsnie?s Duncan’s New Multiple
Range Test (DMRT) Inglglusinsu SPSS version 23 (SPSS Inc., Illinois, U.S.A.)



Winsevidoya
NSLASEUAIDENILATASIAUADEN

AdeTiddennalsisaien laun uzidles FoAnenmans Averrhoa carambola L. Tagld
Sasndu 1:3 Wuthmannududy 2 % wa) ninluanzUauazldiinsiagn vnisiiusegng

Ansevinauanisneg alusil 0, 12,24,36,48,60,72 &Unifl 1, 2, 3,4 1Foudl 2 uaz 3

ASATBNETAALIIRIRITINNINULLI DS

thansanussRsiatinmanmsusinuziles nsesiuddvasaide anntutdulalunses
Snadidensenenses Whatman wed 1 tidinlavesansanusadamiaanmandumios anmss
58U 10,000 F9U/U1¥ ﬁqmmﬁ 4 parwadua Wuan 10 wdl Wieenaznousasiivdulad

QMUUQI 4 BIALALTYA

N13IATIENAMNTNVBIAITAALIIAIRITININAINUL DS
1. ANIWNGLAY
1.1 msAeseivsuuasusznauiluaiingau A1ui5vas Folin and Ciocalteu
yhnsideansansanusaieiafanin 100 n¥u fetindu 10 wih geansiildanig

a

139979 20 Wlasdns waududInau 1.58 Jaaans wag Folin reagent 100 lulasans wauli
dnfundsliigamagiivies Westulylidudauas) wnan 5 uil ndawntduiiu Na,Co,
300 lulpsdns waulidrduudandingamgiivies ilunan 2 $alus Tnemuauldlidudauas
. gj -] % 1 = t:ll d‘ a || L2
naanuuluInAn1sgandukasnaueIndu 765 uiluuns Usunailueaaiuisain
a Y v . . 1< a 1 o < a a o I a aa
Weulaiuasunsgiulagld gallic acid Wuaisuinsgiu Indreinduliadnsusdeliadans

Hosae1amiln3u (mg GAE/g sample; GAE = Gallic acid Equivalent)

1.2 M5ATIERUSIMUNAT1IUREATIN AMUATVBY Folin and Ciocalteu

Dunsngne 250 lulasdng hundu 1.25 faddns wazifiu 5% NaNO2 75
luilasans nadlidfudenaligamgives Westuliliduiauas) 5 unit ndsinduda 10
% (ALC13 ) 150 pl 1 M NaOH 0.5 ml waziiutingu 275 lalasans naulidfudenialsd
gumpiies 5 unit udihlufndrnisganduuasfinimennedu 510 wiluwas Ui
flavonoids aunsadaiiteuldivansuinsgiu lneld catechin Wuasuinsgiu Inieia

a o 1

Juladniurefiaddnsrosiegramilansu (mg CTC/g sample; CTC = catechin)
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1.3 msAAseiusEAnsnmvesnisiuayaadese (DPPH radical scavenging activity)

Yniegsansantsefiaiadinin 250 lulasans wagiin 75 lulasdns veos 0.2
mM DPPH flazansluieniuen 95 %(vA) wasnaulidnfudeiislidgamgiivios 20 und
ﬁfﬂﬂ"iﬂ@hmi@ﬂﬂﬁuuaaﬁmmmm?{u 517 urluns 91nTuiinnsAwIMA9NssU DPPH

radical scavenging

1.4 n59Aszdsunalutin (Vanilline Perchloric acid method)
AYANUAITAALIIASAITININAY ethyl acetate 99.5% Tiunun 250 lulAsansims

vanilline L9494 5% Usu1ms 1 Ta8ans Way nIATanIsn LUy 72% USu1es 2.5 ml

a

1 Y Y o 1 1 1% A = d I - <
LGZJEJ'ﬂ‘ML“ZJ’]ﬂuUiJsLUE]Nﬁ'JUF’]iJﬂ'J’]iﬁ@u‘WQm‘lﬁﬂll 60 DALY ALYYA WU 10 U LLSUI‘U‘L!']LL?N

Y

Usvaa 34wl nduihldinAinisaanduuasnig spectrophotometer 9 544 uly

e drluAaisuiunsmannsgIu saponin

1.5 MsAeseivsinuasaau il iusey (non-ionic) Tuasanusesiaianinain
FUEARIOR

Yinansanusafsmiatinnnuzies 200 faddans wuaisazatslnuvaeulaslols

ladt 10 fadans war wniww 10 Jaaansldlunsisuenansvinisiugn 1 wiit felduendu

wenansazanedvuy thludusies 7 2500 seusewiiiunan 5 Wit danuiudiunsie

LanLYUY ﬁﬂmsazmaﬁlﬁlﬂ‘?@mmiamﬂﬁuu,m@haLﬂ‘%‘laq spectrophotometer 7iA38173

AAY 295 WiluAswSeNaIsavas triton x-100 Wudu 1000 me/dm’

1.6 N158519NTINEITALALNINTFIULALNITAIUIN
1.6.1 TM19938UN3191U19557U flavonoids
Umansaeaeunsgu catechin (Stock 5 mg/ml) Ysums 0.2, 0.4, 0.6,

0.8 warl 1addns aslunasaneasiwdazvasn LRvInauaulsUSuIasIdu 5

a

fadans dwwvasamuruld dndu 5 faddas wanAuaIsavaly 5% NaNO,

U315 0.3 §adans adll WwewansialiNeaunaiesuny 5 wiantusiy

9 Y

a15a¥any 10% AlCL; 0.3 Nadans Wwewdnenialidn 6 wiiitufuaisazats 1 M

NaOH 2 ml welbidniiu dildindnisgandunasiinnuemindu 510 wiluuns
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1.6.2 N19LAT1EYNIUTN total antioxidant capacity (TAC) A28 free radical
2,2-dipheynl-1- picrylhydrazyl (DPPH) (Burda, S., and Oleszek, W. 2001)
Fusegsalavesiminusarsnsdiumussesiiandisivunld flask
UUnsedne 0.1 fadans ldnaoavaaes 1iu DPPH 1.90 fiadans safialsi
gaumgivies (Josiulallidudauas) 15 uil 14 methanol 1Wu blank lneifx

a a

methanol 0.1 1aa

a o o

dn3 wauiu DPPH 1.90 faddns d1m3U blank vaediagn 149
#0819 0.1 Taddns waudu methanol 1.90 faddns rluine1 absorbance 7
515 nm U3ua total antioxidant capacity anunsaimiisulanuansuinsgiulagly
gallic acid Lduansumsg dvheiaduiadniudeiaddnsdomogrmiany

(mg GAE/g sample; GAE= gallic acid )

1.6.3 F5n15Lm38UNTME15119551u gallic acid

Yimansasaeunsgiu (stock 5mg/ml) gallic acid U3u1ms 10, 20, 30,
40, 50 LWlASARS MIUAPU ASLUNABANAADY FThUsIeg 990, 980, 970, 960
waz 950 lailasans auandu nasliidfundainiu inansazaneiedeuldly
urazAMuduldaennaass 20 lulasdns @ folin reagent 100 lulasans wew
T fuuddaneld 1-8 wit (Falauues) win Na,Co, 300 Tulpsans nauliidniy
Wssifeamafivies (Falauuas) Junan 2 Hluamdsainiutiliaa

9 Y

absorbance ‘17‘i 765 nm

1.6.4 Fon15as1ansmasunsgIueluiiv

Ywnansazaneu1nsgIu saponin Usuns 0, 100, 125, 150, 200, 225, 500,
750, 1000 lulasdams Wiy absolute ethanol USu1ms 1000, 900, 875, 850, 800,
775, 500,0 lulasansanuanaunanlmdntuiy vanilline 1 udu 5% Usuns 1
adans uaz nIRTaWTn WuTu 72% Usuams 2.5 ml wenldmgnnuunluens
usueNSauionmgll 60 psaneadua uiu 10 wiit wrluthuds Ussanm 3-

Wil ANl iamnisganaunasig spectrophotometer 7 544 unluLiAS

1.7 msanzdmaanudunse - a1 uazUBunauvesdsiazanetnld (CBrix)
Nusredednlavesiminusazdnsdiumusseziiarniivualduinguasuy
nduthluTamanudunsn-aenleaies pH meter uagUsinameaudsnazareila aae

W399 Hand refractometer 0-32 a4fUIND
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2. ANTNN9YaTIINEN

v
a ¢ o

2.1 MFAATIZAIUIUAUNIENIMUA (Total plate count; TPC)
Fageeaasanussfieinganim 25 nfu azansuasduluaisazaneloieunaslsd
ALY 0.85 %(w/v) USunas 225 faddns aefifoanslusedu 10 wazvhnisiieasdu
Wi (10-fold dilution) Wuddu auldsziuanudeasiimuizay Tafetgieainudas
FZAUAMNLIBAN 0.1 HaAEMT a9UUINUBMST plate count agar (PCA) Intunasli
Ramthemsingldinadia spread plate ¥inisnaass 3 91 ﬁﬂﬂﬂmﬁqmwgﬁ 35 9961
wadea Wunan 24 $alus Benasratulaladluaiuermsidadeseiuauisoansdis
uulalaieglugig 25-250 cfu/plate (FDA Bacterial Analytical Manual;BAM Edition 8,

Revision A /1998)

2.2 MINTINATITHIIVLUATIIIINSALAARN (Lactic acid bacterial; LAB)

& o | =% a o o y = s

TIRIDYNAITAALTIAIRITININ 25 n5U azasnazUuluaisazatslafsunaslse

¥ ¥ a a aa [ -1 o

AMALTNTU 0.85 %(w/v) UTnT 225 Jaddns azilnnuiiearslussdv 10 Laziiiniside
Naduaiulianasasiagduwi (10-fold dilution) auldssruanuideansiiwanzan iun
. . “ o an g ¥
FDY1NNUABLTEAUANLLEDNN 1.0 Taddns asUuUNIZITOLANDINITIaTe MRS
nyuzLgelUunlifled 1 AuAtuesideaen umealln  pour plates ¥1n13
naaed 3 91 Wildunigamgll 35 esrnwadea (Uwnan 48-724%lus Tu candle jar
aratiulaladl lusgduanuieansndduulalailegluiig 30-300 cfu/ml

a ¢

2.3 miwﬂaawszaw%mwmié’ugﬂL%Iaa;aumaﬁaisﬂ (pathogen) Ya4a15AALIIAEHD
Yanmanuzileeies Disc diffusion method

¥1ms swab LBeuuaii3enelsanndey leun saureuse war Salmonella sp.
asuufimtmesoalasadends Muller Hinton 114 paper disc asuufimiuasa sl
HeoqAun3d veamsuILaosueTgdunIs(10°cfu/my) Usinms 15 faddns udauiludud

gamall 37 esrwaideadunian 24 Falus dunauiaduds Tavwinduniugudnansiag

Lnaslukaaulas
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3. AMNTWNINNIEATN
3.1 AISNATBUNITMIALIIENAT (surface tension) #9etA3a93nAIM5IHIA7 (Surface
Tension Meter)
WEN5ARLIIRIRITINNINLE T T AL ST IR BT T T ATLS SRR surface

tension meter

3.2 uwazAnnududuIngnuasluiwag (critical micelle concentration; CMC) fa8
LA3D9IAANLSIAAA Surface Tension Meter

RENENTAALS RTINS e aad st naulE A s uSeras 3,125,
6.25, 12.5, 25, 50, 75 uaz 100 lneuUsinas antuthiedsiimsoulalusnauseaiagne

LASDIINALSIAIRT (surface tension meter) UNATIALNES 19N INANUTUNUSTEWINAAIY

Haduresans wagen surface tension agldenfisnigaduinluwad

ANz UBNLA3DY Surface Tension Meter

U : DY 300 U3¥% : Kyowa Interface Science

Measuring Parameter : Surface Tension and Interfacial Tension

NIBNITIN : mMN/m

VAEDU : Force Tensiometry

WUATIEI : Wilhelmy Plate

Instrument Operating Procedure : According to Instrument’s Operating Manual

dn1ENAaBY : Temperature : 25 +/- 1 degree Celsius , Pressure : 0 barg.

Sample Condition : Temperature : 24.0 -24.5 degree Celsius , Pressure : 0 barg.

4. M5NAFBUUIEANSNINVBIE1TAALSIAIRIYININ

a ¢ 1

4.1 nsUszendldansanussiiaiadanmnlunisliuansendeqdunsdnalsaluaims

4.1.1 MIwSeugegdunidnelsaiiald Challenge

1%
o IS a

Unyegduvsdnelsa S.aureus uar Salmonella spp. @BwiAIINGAY
X a a sa aa a & .

L WBAUNTENATUANGUUNAN -20 BIANTALTYA UUNILLABIUNDINNT nutrient
broth Uulu fgaumall 35 esrneaidea Wwian 24 Hilus Mndurilvigad
wuaeegluasazanelufieunaslsn 0.85%w/v) IngUsuanuuIwiuYeugas

A28 McFarland standard No. 11ﬁa§1u683<1 10°-10" cfu/ml
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4.1.2 ULV

uzdemaiiviinis Challenge MIBE1TaZANYLUIUARDYVDY S.qureus Way
Salmonella spp.tdurian 30 Jundl ﬂuﬁqmmﬁ 35 parnwadeaifiung 18 92lus
Sagethussdlasmsudiduna 2 wifl saldazdai 2 wift Pnduihusdema
indrehetlsel arssideldunasazatsunaidenlaluaanlsyi (Caocl,) Wudu
50, 100 Ka¥ 200 ppm WALENTAAWIIAIRITININ (BSF) 50,100 wag 200 ppm LJu
nan 5 udl wnldasdint asetuluafidertmunsisemisiasnds plate count
agar 914U S.aureus 918 Baird Parker Agar Base way Salmonella spp.Aae

xylose lysine deoxycholate agar

4.1.3 M3z
U lnsen191911n13 Challenge MgaITaza18LIIUABYVBY S.qureus WLag
Salmonella spp. \Uwa1 20 3wl Uniigaumgdl 35 ssmnwai@eaduiian 18
s aameiusyUlaenisudiuian 2 wii wWnldazdnin 2 widl 91ndud
A b4 ¥ 96’ 1 ‘dil ¥ U a L3
NgPolnANIdaealeUnUssUn arsdndelaunaisazansuraidoulaluaaslsv
(CaOCl,) 1 WTU 50, 100 tay 200 ppm HAYEITAAWIIAINITIAIN (BSF) 50,100

[ v 4 [ ’°’ Y a a & [

wag 200 ppm tUutaan 5 Wil Wnlwaginul AIIUURUATILS 8VIUUARILDINNT
\884L%0 plate count agar 91U S.aureus A8 Baird Parker Agar Base Wag

Salmonella spp.aa8 xylose lysine deoxycholate agar

4.2 NMsRaRUlTEans N nvesaITanusefsiatInwlunsiduansate v uRnaLauaa
o & a a6 1 :Jl a Y &
mmaﬁ;auwsaﬂaiiﬂ S.aureus Wag Salmonella spp. YNABITUAIINGLNU

a oal aal N & . \
Lﬂjaﬂ]auﬁ/ﬁ&mmUﬂuqmﬂﬂuu% -20 D9ALYALYYE UIWIZLAYIUUDINIT nutrient broth ‘Uiﬂ,u

a

a = [d Y ] o v 3 I
NYUNHU 35 aefgaldea [Wulan 24 9alus mﬂuwﬂm%aLLmuaasJagsLumsasma

Y

latfeunaslsm 0.85%w/Av) TagUSUAINURUILLUYDWLAadA8 McFarland standard No. 2

J Y 1

8 4 a :j
(6x10" cfu/ml) "U‘LIG]’J’E]EJ’Nﬁ‘L!B\I’JﬁLLG]ULaaa\‘lsLUﬁ’ﬁagaWEJLL%J’JU@@EJL@‘L!L’J@'] 2 w1 U

9

1% '
LY

Bandseiindulaseide asavatstiton X-100 29%(vA) Way @15anRsRIRaTIAm
aadudu 200, 400 waz 600 ppm Juaand wiit udadednasdeindulasnide v
n15 swab vuitufiaunuaairiiudaldlunaeniid Tadeunaslses 0.85%W/A) 10 ml %1
tenfold serial-dilution spread plate uneMsaele Baird Parker Agar Base luuud
35 gernaidea Wunan 24 $3lus dusaudeaduns Meeumadiu cfu/cm’ wagnsnm
L"%iua Salmonella spp. M1 pre-enrichment ¢ lactose broth Huaan 4 Falus mﬂﬁ?u

5 Y X :
LYAIUUDINITLAYLYD xylose lysine deoxycholate agar
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unn 3

Han1sAATIEidaya

naull 1 Han1sRanuAMaNTANIuAlinAsuLUadlUnaansasIa N IVINYReENS

AALSIAIRITINN

1.1 nan15ATzinIUTINuaIswguadl (phytochemical) Tuansanussfaiginw
A193LAT18%M1UT U total  phenolic  content  (TPQ) ag‘dﬁ 1 Wy

mmavxluaaamwamiuaﬂmw 3 ntuUSuiueadaay memﬂuu Tnefidunnsidi 3 wu

Usunuilueada 1A 0.05 me/g galic acid Tuvaizifoudl 1 Jusuiauiiu UgeWuie 0.41

'
a

mg/g galic acid Tneffioudl 1 2 wag 3 dUsuruarsiueadanauaiiliuanaeiunisada

(P>0.01) LHuszuziiarfgdunidnquuanfinuuafiiieiinisiasafun vinliaiuisonde

arsuunlulat Uaeweenuiueniwadinliansavaneiiannzidunsa sl uuaiiSeld
woulwsily deglycosylation path way MvheulaaiuaniizMiunsauasUsunaueanesed
a 4%’ Y P 1 o A g 1 . A, 1

nnvulunszuunsudnieldlunisgesduansniuansngu phenolic Tuugiaslauin

=

YU srudsuuaiisensawandnlunszuiunisninaiuisanana1siusagn

Re

Toeldnsaezdnsn nsaunae Wuansdsdulunisudnansiusaanls

0.5 +
0.45 -
0.4 -
035 -
0.3 A
0.25 -
0.2 -
0.15 -
0.1
0.05 -

Total phenolic (mg/g)

Oh
12 h
24 h
36h
48 h
60 h

2 h.
2 wk
3wk

1 mth
2 mth
3 mth

Time

sUN 1 anuduiusseniedSinailueadnianus (total phenolic content, TPC) wazszeziaity

NITUIUNINANAITAALTIAIAITININIBATEUIUNTULNAINUELN DS

8L« h. aneds Falas (hour), wk. nunedia §Unv (week) wa mth. ¥un8de aw (month)
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nsesiTUTInalanlaueediavan (total flavonoids, TF) Tneld catechin iluansainnsgiu
éfummiugﬂﬁ 2 nuvsuamanlueslinsfinaensyezaainisndn egelsiniuusuiaeans
&fﬂﬂa"nﬁLLu'ﬂﬁmqﬁTuégmsi%’ﬂmﬁ 26 wuhilUunamanliuesddauayinfu 204.53 me/100g
catechin LLazg_jqﬁqmﬁé’Umﬁﬁ 1 1AU 745.03 mg/100g catechin dlesrezianuluusuna
ansrlaluoesiiuSunaanas egndlsfnaluioud 3 Swmadivsinamaliuesstamawiniy 511.73
mg/100g catechin ﬁ’jﬁlﬁmmﬂ%fmqﬁw‘%am5(5’@é’uﬁﬁmﬂﬂumzmumwﬁﬂa'auimyjLLé"mzagjslu

sUa1sUseian glycoside laeiweusaiuuslunganilsa n3e lawwanilsd laglanignguves

'
a a a o

asralaneeageinsiudinig Wenssurunsvdinsuiulaggiunidavisufanssunisudnlag
anfaunasnsusuiegluzuinia wie glycoside Waswluasumnlulavidu) dwaliidesziian

AsyInUIUTUUSIa1sHaNlIURERATanAd

900 -
800 -
700 -
600 -
500 -
400 -
300 -
200 -
100 -

Total flavonoid
{mg/100g catechin)

0Oh
12 h
24 h
36h
48 h
60h
72 h
1wk,
2wk
3wk
1 mth
2 mth
3 mth

Time

JUN 2 anuduiussenisdSinamailiueenvianie (total flavonoid, TF) wazszeziaily
NSLUIUNISTHANANTAALTIAIRITINNAILASEUIUNNSIININUL LB

8L - h. vaneds Falus (hour), wk. nunedia §Unm (week) wa mth. ¥unedie iaw (month)

1.2 wansasizianuaunsanisiduansiueyyadass luansanuseisiadnm
153LATEsIMUTUN total antioxidant capacity uansfaguil 3 lefiansan
USunad total antioxidant capacity 9 nn1susinugiiesnuianuansatunisiuanssinu
oyyadasziiuuliiuanasnmszeziiainisndin las?l total antioxidant capacity Turag
sl 48 Badioudl 1 Tanuasiuarlinandafunada (P>0.01) eehslsfnuendanad

wuRlULanadluRDUN 2
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0.25
=
g 0.2 -
o
)
3
g 0.15
©
o
©
(=)
et
&
= 0.1 -
=
2
=
c
©
— 0.05 -
©
?
=]
0 T T T T T T T T T T T T 1
= = = = = = = &2 &2 &2 = = -
o ~ < w0 00 o ~ z z z = = =
— o~ ™ =<t w M~ — o ™
— o~ )
Time

JUT 3 AwanunsansiduansinueyyadasenaenszeziaINIHANENTaRLSIRIRITINNG 8
NEUIUMIMITNINLELTBY

e < h. naneds Talus (hour), wk. nunefis &Uansi (week) wae mth. nuned ey (month)

1.3 wamﬁmwﬁﬁhmmL“ﬂuﬂimmLLaz‘U%mmmmLﬁqﬁasmaléﬂ,umiamwﬁﬂﬁﬁ’;mw

~ v o & ' | I~ | a 2 & a
UM 4 ANUFUNUTTETUINNAIANULTUNTAAG (pH) AL UIUIUIBILTINIUNUAN

Y

azaneunla (CBrix) Mldsuulaslunasnszeziiainisudn suinAiaudunsa-ane (pH)
Tuarsanussfaianmiindanannsndnuziles Juulliun1sanasvesa pH Asaglan
= o ::l' & 1 a X = A a o & A % <
0 udsTIlUe 60 MNUUAT pH LiiNgITuINTAFoun 2 vtillosainnssurunisvdnidy
A a X v aa & v . . =~ o v
nzuuNIIAntuneldaniiziiiennialdniles (facultative fermentation) 39vilvig
a % [ [l a J a a a a . . .
SunszUIUM TN NNz aLRaNIRS Yo UATII BuaARN (Lactic acid bacteria)
o § v a a a S v | & ! &
Mmnuuafitelanfnaiusailasuansniauaee wu aslulansalaeunasansivlawnse
loun wena Tunziles wuaiiSouwaninazdestinanglaaluingAuudiaiiensnuansn

a a6 a A o § ya a X ) v !
LAENINBDUNIYYUNDUE) ‘Vl'ﬂﬂ/illﬂﬁllqmﬂiﬂluaﬂﬁﬁ%aﬁﬂq@mu ﬂﬂﬁ\lﬁi‘ﬁﬂq pH aman 1“33‘14'3']@

a

N1ININTIMIN (Fuaunn Iudug, 2545) Wasveziiai1ugdunIdrinduazaluisauians

9

winlulaviiednlutiawsn lonn nsananfin NIRazdnsn nsAN1an tWudu druduansas

=

sulunisudnansiunivelandus Fedmalvilinisildsunuatvesan pH  MANgady

%4

WuLAeAUUS U endaaruaiazateunle (CBrix) NuanadeuSuiuveansieay il



[

anuzanawmINsEEEaINIdn Ysuaniiamsly substrate vo39dunsdluninaisedfry

auq wazsuiganeAlufiown 1, 2 uae 3

pH 3.000 - - 3.50 Brix
2.500 - - 3.00
- 2.50
2.000 -
- 2.00
1.500 - ——pH
- 1.50 .
1.000 - w—Brix
- 1.00
0.500 - L 050
0.000 T T T T T T T T T T T T 0.00
£ £ £ £ £ £ £ ¥ ¥ ¥ £ £ <
o N S VW W O ~ = F = ‘é’ ‘é’ ‘é’
= N ™M WO N H N oM
— ('] (23]
Time

JUN 4 andniusseninsaanndunsanie (pH) wasUSinavesulaianuniazanetild ("Brix)
AADATLULLIAINITHANEITAALSIFIRITININALNTEUIUNITHRLNINULL DS

e < h. naneds Tlus (hour), wk. nunedis Uansi (week) wae mth. nued ey (month)

ABUN 2 NANITANAIUAMENUANIIAIUYAUNSINADATEELLIAINITNANEI TAALIIAIRITININ

(%

PNNIATIIATZIUSINRUAT S e amualunszuIun iU e ailondnansanusaf
Ardanw wuindivsinauuaiiSedommaSuduiidalued 0 Wiy 5.11 log CFU/mL wazgafiaalu
Fluad 48 Wiy 9.23 log CFU/mL antuazisuanasasifindnadsluduavid 1 sufaioud 1
warluioud 3 fusinauuaiiSeaunwingy 4.96 log CFU/m wtlilesndussesfiuuaiiSoay

f91uugeganazaadl LinsiidIwIugn ansn1Twlseaiazyiniudnsinime  1le931n

d‘ a a

a1semnsgnldluifiounun wazeraiinistuveadeidufivesnuiainnszuiuns wuvueddy

(% (%
Y

o v O = a A aa o a o P
NHINNITUUNAILALADUN 2 LA 3 WUINUITUULUANLIYYNANANINUALIN @\TLLﬁ@\ﬂ‘NEUW 5
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10 ~

= 9

s

57

26

s 5

L 4

[ %]

33

52

I—l_

0 T T T T T T T T T T T T 1
£ £ £ £ £ £ £ ¥ ¥ ¥ £ £ c
DN#&D%DNBEEEEE

A ~N ®m < W M o4 N m
- o m
Time

5UT 5 uunuafisenanun (log CFU/ml) naenseesliaIn1sHanasanlsaieiaginImmme
NEUIUMIMITNINLELTEY

e« h. naneds Talus (hour), wk. nunedis dUansi (week) wae mth. nuned ey (month)

oA o - v o & i ° a N O =
WReIiu JUN 6 wansanuduiusseniteduiulanfnuuafilseianun (log CFU/mU) 9
a a = a o P o = ]

WaguuladlunaenszezliaIn1snana1sanusamaiginmmenssuiun sulinanugiiles wui
el 0 AUTUIMUATIISELAARNLISNAWINAY 0 wazdsuuunIuludalusi 24 UTua
LuATISELaARN Wiy 5.86 log CFU/mU) vilvisseeildnsin1siasyiiuunndu wagansemnsieglu
| ¢ | - . = ¢ PP a a6
sUTRUMAIANTUBY LU 1M1a glycoside FaiasHalIuees uazaIsngnuiAaug a138unse
duq Negluansisiu (weile) svgnilUldegnunnuazsimss Waudeduavil 3 wagnudnd

LUATLSEuARRNTIUAgIaARedUAYN 3 Wi 7.27 log CFU/mL
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Lactic Acid bacteria (log CFU/ml)
n

0h ¢

12 h. 4
24h
36h
48h
60h
72 h.
1wk
2wk
3wk
1mth
2 mth.
3 mth

Time

JUN 6 InuuaaRnuuAnzeNmun (log CFU/ml) nRenseezlia N INaRaIanisIfainginInee

NITUIUNTRINNUEL D

MW : h. ingis 93l (hour), wk. naneia dUaii (week) Wag mth. visneds Whaw (month)

AaUN 3 nansRanNAMENTRNIEIUNIEANARRAsTEZIANSWIInINaNANTY a1sanusef
RIYININW

1 | 1

- IR 2 a o o o i -

INENTNN 3 LAAIANUFUTUTITENTNAMTIREINURsuRUaslUAUTEEELIR16099 T

1 = a =) . Aa X [ k% = 1 @ A aa o 1 =
AR 1130 surface tension MARTuaNsaInlALazindIsduladiiusiawns (mN/m) n3e
o1l (Dyne) FeArdsnaadinnudAyusvanianaa RV uRIv8IU0 a1 YDA TARUTIRHY
Fan il Wudeiiieuisduesiivinveuvaignige wieBadnliseiu wasdelinisnssane
FIUBIVBUNAINTY M30AALITIAIRITENINVOINAIATANS 052NI1NVDLMATUTD IuDe AT
Induiazfasdanunaudfnnanlundniunii nuiiasaausafeilaTanmindnainnszuiunis
ninuzLediaT surface tension AABATEIZLIAINITHANTILANAIIAUDE 1NN TEd1AYBINIIATRA
(p<0.01) LHBNAITAU1DINATTNN 3 WUIIAT surface tension kulUNAITIRNNTULAZAAAS TAaNT
A N I~ PN a1 . PN ' J [y aa ' @ A a a1
WU 2 uagiiioun 3 Hen surface tension laiunns1aiuneada sgelsinulufoun 3 den
surface tension fA71gA Ao 43.42 mN/m WielUIeuliiguiuinfiiA1fana1viniu 70.45 mN/m @9
UEANNIVBNIMI oA TATAETINGR LAIINNITEUIUN NI NABNzIasdaunsanansnuanTn
Tunsaaussiamalaandnul Naneeamgiivies (25 ssrwaldea) egrdlsiauilosaniduansd

ast A

HANINNTEUINNINLNIAesTTUYIATsdA1anLseRElANgInIEITanLTIRE AT A NATIE

(synthetic surfactant)
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A5199 3 ANARLSIANRINABATEYLLIAINITRLNANTAALSIBIRITINN

] Surface tension (mN/m)

fime BSF Water Commercial 5%

0 h. 53.20°

12 h. 51.84°"

24 h, 50.56

36 h. 49.51

48 h. 50.37"

60 h. 49,05

72 h. 46.85'

™ PPOPES 70.45 31.58
2 wk. 4721

3 Wk, 48.16™
1 mth. 47.20"
2 mth. 44.65°
3 mth. 43.42°

P - value 0.00

e < h. naneds Talus (hour), wk. nunefs dUansi (week) wae mth. e ey (month)

noufl 4 wan1TiTziauanTRssanussisiatamndmiunsiluldduasende
(sanitizer) Tunszuaunsénedinuasiuii
INNTIATIEALALAANTUNANITNERAITAALITIFRITINNAILNTEUIUN TV NUZL oI I
niuiansindaldtifianaudilunnduaaussisiatinm Jadvhmsiesesiauauiiduiisndu
dmsunshludszgnadldluemsuaziiuia Tagldvhnisinssissanvesansanussisiage
watlpgIdadaaualasllawes 1 UWsnsAnwiliesgimusinaasanussiiialivsey tnvadn
a15UsEnev adduct Meglushetiansanussisiadinwitdunguansanussisialiszqlaeldans
Ly 91 1, uay K Yadin1sgandunasd 205 uiluans ntumuiunuansanusaieily
U5£991nn3mlnAsgIuYesansazans Triton X-100 wuhansanusadsindanmituansannanduans
anusIRsivinliduseqlnil (nonionic surfactant) Wiy 1,272.58 ppm (mg/L) @15Uszinnlaidl
Uspqlihddnugpiluldfudunaviedulssneulunn Susiviothendwmiudainualiing

drulngjazliansanusesfaiauszianiiludulsznavgefisiosas 40 laun alky polyslycoside



lauryl glucoside glycerol monostearate Wag triton X-100 Wan15ILATIERNITUSN U TUTY
Tamua (total saponin) WU 2.91 mg/ml Feanseldufinsranu In1sfnwiuassieauinaiunse
Wlundnansanuseiamiadanmainwaliuidaiuess (Sapindus mukorossi) Méansusssnvanuiuidl
anaduansanussfsiafilaifvszgluih annsatludrafioannsuudeuassenevfluuuniy
(phenanthrene) (Zhou, Wang, Chen and Zhu, 2013) wazanseluduildsiisenumsinumuing
qm%ﬁumsé’usﬂ”’ﬁ;auw%édaiiﬂ Escherichia coli, Staphylococcus aureus Wag Candida albicans
(Soetan k. O., Oyekunle M. A., Aiyelaagbe O. O. and Fafunso M. A., 2006) ANNNISANILAY
Ansuauandivesalsunilulanseninanssuiunisnin ﬁqmmé’mmsaammqm%wm%amw
(flavonoid, antioxidant, phenolic, saponin) ﬁlﬁ%@ﬂqﬂﬁ%aauﬁ 3 Lﬂuﬂiaaﬁﬂszmummﬁﬂuqm
waglindnfusiniiafosnmauniign WuReriuaussiala Weinnanausafsinfidesiigaas
denasionuansalunmsanusiimalen anasolunisanuseiaiaidielfiinnisazarenie
sufuszniavaiazareiiiuliazatein shldaunsaduivduidulusiuniolesuld sauds
Tnswosadwwesniusaduuafide dmadeuszaniamlunisdudagaunidelsn demnsedl 4 ua
ﬂ’]iﬁué’jwauﬁéﬁaim (pathogen) UB9E1TARALIIRIRITINNAD Staphylococcus aureus (gram
positive) uaz Salmonella spp. (gram negative) wuitluifieudl 3 arsanussfsindinmiingnain
nszvunmaninusitestianauiflunséuds 5. aureus way Salmonella spp. ¥fiaalneiuiinn
gudla (inhibition zone) Wiy 10.0 = 0.0 WAz9.0 + 0.0 AUAU FetiuansanusFaITaIAmivEn

Juszozanu 3 Weu Jaduansiduszavsnmaangalunmsihluldlutussunisdrsssly
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a

M13197 4 NaNSTUSRTRRUNTENLIA (pathogen) YBIANTARALIIFIRITINN

Inhibition zone (mm.)

Time S. aureus Salmonella spp.

0 h. 9.7+ 06 0

12 h. 10.7 + 0.0 0

24 h. 93+ 15 0

36 h. 0 10.0 £ 0.0
48 h. 0 13.0 £ 0.0
60 h. 0 6.0+ 1.0
72 h. 0 0

1 wk. 7.7+0.6 13.0 £ 0.0
2 wk. 0 0

3 wk. 0 12.0 £ 0.0
1 mth. 0 8.0+ 0.0
2 mth. 8.0+ 0.0 9.0+ 0.0
3 mth. 10.0 £ 0.0 9.0+ 0.0

e« h. naneds Tlus (hour), wk. nunedis &Uansi (week) wae mth. nued ey (month)

1NJUN 7 Armnudutuingauesluegas (critical micelle concentration; CMC) 494813
AALSIAIRITIN MR UNTEUUnSNIDUSZEzaT 3 WWau 1l ziiAanusIfaiLitonIA1 AN

ada

duduingevesluwad Giasizsisneiies Surface Tension Meter 3u DY 300 wazidiasizs
Wilhelmy Plate) wuirAianuiduduingavesluiead (CMO) vesansanussisiadinnegfisesiv
ANt 636.29 ppm Fansiinluwaderiinadenussfiiivesaisazans Weanududuves
ansanussisiiluasazaneifiatu Aussisinvesansarasasdiaanasauiiegn CMC fo Aussdis

Rve9a1sazatvarlianasdn daldlaziimnuduturedansanwsIfsniluansazane
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- 70
E
- 60
)/ =
£
* g
- 50 &
=
8
¢
- 40 §
vy
T T T T T T T 30
1400 1200 1000 800 600 400 200 0

Biosurfactant concentration (ppm)

JUN 7 Aenududuingeuasluead (critical micelle concentration; CMC) U813

<X a 4
ANLLIIANINITININ

a a a =2 a o I3 & o v v W
aoud 5 Uszansnnassarsanussisiadaniwlunisiluasandadnnsudnedn
5.1 UsgAnBn1muesansanussfisiatinnsianisanusunaaunsdlunsioma e
NITUIUNITA
N1SNAFBUNILANBNNVDIANTANRSIAIEITININAUIAT B NaENAADUAMANTR
| Y v ° Y o o & =1 - ~ o A
A ludnesu dinndssgndldlunssuiumsansdmsuiduansanie Wisuguiuansiaiii
Heldlugravnssunisansdn waldlounaisazarsuraduulaluaaalsn (CaOCL) Tnaau
dnduneugalildlunisdednualiife 50-200 ppm dsdulunismaassiadunisveaeu
Usgdndnmansanlsefsiadinininanlaunleluduneunisansusi@omani n1sihuie S,
a i a 8
aureus waz Salmonella spp. TulTuasniniAune (challenge test) Ao 10° CFU/ml Tu
NZLBMANUIAUINIaLTD S. aureus L3uAU (initial load) NHulavady 3.91 log CFU/g
Q’Jl o =l ! v v 9°J =
nduiuzomaludiunszuvIun1sdemsiUseUn (Tap water) @1sazalsunaldeu
lalumaslsyl 50, 100, 200 ppm KazEITAASIFIEITININ 50, 100, 200 ppm lasuglUaLna
AlueunszuIunIs challenge test wazliniun13de (No wash) Wusaiuaun1sVAaes
(control) 9NN 8 WUNUTU S. aureus NMAUNFBNAINTLUIUNITANAIYAITALZANLT
v U U = 1 U ] a o o U QI aa dl = dl !

AMUDNTUAY danuuanansiusgsiitedAnBmneana (p<0.01) lInefiug oA
v Y ® a o d' Y v o A a & PN
N1381998ANTAARTIAIRIFININTAMTUTUAIEA 50 ppm TUTUI0MTB S. aureus 9
nauude 1.06 log CFU/g fanunsaanusuna S. aureus annuzidoinaliiiunisaialay
a1ametUseUnNe 2 log Turueinisansmieg arsavansuwaaideulaluaaslsyi (50, 100 way

200 ppm) @ansnanusunaudeninaalaiiiss 1 log uonantdinuinnsansuasanss
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= a

AIRITINNENNTIAALATAIUANYUSINANTR S, aureus Traglusedunldanfiuuinigu

AR (< 2.00 log CFU/g)

" 45 - a
= a4
g b
gﬁ3.5-
v B 3 -
S,
B2 25 d
20 5 C cd cd
i
S =2 15 -
g 1 -
E 0.5 - e e
0_ T T T T T T T 1
- ] £ £ £ £ £ £
© = =% =% =% =% =% =%
z © o o o o o o
. = o o o o o o
= =% N i A N =] (=]
= o o o % o o
[w] [w] [w]
o) o) o) @ 4 a
1] 1] 1]
Q Q Q

Washing treatment

JUN 8 UsedAnSnnuesansanussieiatinmsenisanusun S. aureus Tutsidawne

AUNTLUIUNITANS

v = ‘:4' A = [y A
ATUAIULFYIGIIANUBNLNUBINN S. aureus lawA Salmonella 91nH15197 5 W@
NIASINATIEN Salmonella spp. TULULLTOMANSINTEUIUNITAN WUINULLTBLNATINIY
nmsansnsasazasuaadenlaluaaslsniissauaududu 100 waz 200 ppm uazaIsan
= a ‘:1' Y v a =1 | & a & &
WSIAIANTIA N AL TUTULA B AU A9 N UN 1TV ULU O UNT O Ua L NA 0D 9L D
Salmonella spp. Wulumuuinsgiuimvua fe szdesnsialinui@e Salmonella $an1s

aeUsgU s ufeItuliansonuauUsnaedina il
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Treatment Before washing After washing

No wash (control) Detect Detect

sz Detect Detect
CaOCl, 50 ppm Detect Detect
CaOCl, 100 ppm ND ND
CaOCl, 200 ppm ND ND
BSF 50 ppm Detect Detect
BSF 100 ppm ND ND
BSF 200 ppm ND ND

e : ND nneis not detected (n53akinu)

v a o @ v a v
UDNIMNAYUANULAELNGIGR S. aureus Wag Salmonella MMUUILADIRANTUNAAYU

= o Y v a e ' q' a N Y - a
AMLABIRUENEMEN Il UNIUAUNTE wudi (3UN) USinauueiilSevanuaiviaanie

Y

'
O Y a

NAINTEUIUNITANAEITAZANBNAMITUTUAEE) UAMNLANANA U TEAY BN
aa a v v =% a a Yy v o

adiA (p<0.01) Ing?l N1TANMPAITANRSIAENITININNANULUTUAIEA 50 ppm @1U1508R

USinauaiiseanuealieglussdumeiiunsdnmeansazaeuaadoulaluaaals way

geaunsaanUsunauuaiseiaiunadlieg1elos 2 log LaraIanLIIRIRITININTANULTL

a |a aa O a a |y ::4'
qm?jﬂ 200 ppm NUiNWﬂJLL‘UﬂWLiﬁmﬂﬂu@ﬂﬂa%ﬁa@@%u@ﬂﬂq@

o = N w (92 B )
1

viable count of total bacteria
(log CFU/g)

No wash

Tap water

Ca0ClI2 50 ppm

Ca0ClI2 50 ppm
Ca0ClI2 50 ppm

washing treatment

BSF 50 ppm

BSF 100 ppm

BSF 200 ppm

gﬂﬁ 9 UsEANSNNUDIANTAALIIAIRITININFBNITANUSUIULUATILS 8T INUA bULL LY DLNA

AUNTLUIUNITAS
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5.2 UseAMSNMUIasanusisiatinnsansanusunaauvs lulnsen fg
NIEUIUNITAN

N3V 10 WuI3ana S. aureus iviasmdendsnszuiunsdnsieaisazaisi
aududusngg fanuuandnstuegnafiveddybmneeada (p<0.01) Inefilnsenfikn
ﬁﬁwumﬁwéﬁamiamLmﬁqa’s%amwﬁmmL%’u%’uqaqm 200 ppm i3unaude S. aureus
fiannde 2.42 log CFU/g Fsanunsaanu3unas S. aureus annuzidomailiiiunisdiuay
&aerinusunds 2 log egdlsfimuiirnudiduiishasvesansanusaisindanm Ae 100
ppm ﬁﬂizﬁm%mwiuamLLazmu@uﬂ%mm%@é’fﬂﬂéﬂ'ﬂéfﬁﬂ'jwaﬁazmaLmaL%uiaiﬂﬂaa

lsvinanududuasan 200 ppm

7 -
w
a . a a a
@ |
3 b
=] 5 -
: c
v oo c
"524— d
o ©
w = 7
g
- |
§ 1
0_ T T T T T T T
5 5 £ £ £ £ £ £
o = =% =% =% =% =% =%
z 1] o o o o o o
° = =] =] =] o o o
= =1 Il Il Il i (=] S
= o o o % T w
[u] [u] [u] oM 7 7
@) @) @)
] ] ] «@ «@
] ] ]

Washing treatment

5UN 10 UseAnSAmuesansantssialiitnninsenisanusua S. aureus Tulnsewn

AUNTLUIUNITAS

d1usunan1sanUIuiulde Salmonella spp.  TUIRTEWINAINTTUIUNITAN
(AR5 6) NUIINITANAWWAITAALTIAIAITININTAMNTNTUDEIUDY 100 ppm &
Uszansniniiisanslunisaniazanuliunante Salmonella spp. Aonsialinuiie
[ 1 = [J A 1% 1 d’lj PN 1%
sana@aduluauninsgiuimun fe azeensialinuiie Salmonella Tuvaziin1sans
9 = ¢ v v PN 1Y = =
mvansazareunaduulalupaslsidesldasinmuidugedis 200 ppm f93garunsnan

Ysunauvelvieglusedvannsgiueimsimun
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Treatment Before washing After washing

No wash (control) Detect Detect

sz Detect Detect
CaOCl, 50 ppm Detect Detect
CaOCl, 100 ppm Detect Detect
CaOCl, 200 ppm ND ND
BSF 50 ppm Detect Detect
BSF 100 ppm ND ND
BSF 200 ppm ND ND

e : ND nneis not detected (n53akinu)

a ¢ 1a Aaa O q' A Yy v
r;Jamam%mmi’wmﬂ’immmﬂmLiEJVNmJWVlmafﬂwﬂuimwwmmumm’Nma

1 [ Qll ! a a S gj d‘ A v v ¥
REFGHIRNNA @QE‘U‘V] 11 WUNUSUIULUANLIYVINUAN TR UNADNAINTEUIUNITANAIY

A15a%a1891ANLLTY

=

nanueliegluseAuianitnisaameansazatsuea@elalunaslsinianududufeny

vV

a

ANNAYENTAALIIAIRNT

=

VUM 3

LagfimuluduigaanunsaanUIinaLuAS eviiunadlaagelen 3 log

OkRrNWBROUONWWODO
1

Viavle count of total bacteria
(log CFU/g)

JUN 11 UsgdnsnmaesansanusaiaiiiininsenisanuSinauuaiiseianualulnsem

AIYNTTUIUNITAN

No wash

Tap water

CaOoCl2 50 ppm

CaOoCl2 50 ppm
CaOoCl2 50 ppm

Washing treatment

BSF 50 ppm

BSF 100 ppm

BSF 200 ppm

U > 1 ISIK% o U QI aa d‘
AMNLANANAUDE 19 TEAYBINNEaA (p<0.01) Tnefinig

ANNAAMUTUTY 100 thag 200 ppm @111508AUSUIULUATILTY
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neudl 6 Uszansnnansanussisindanmlunsiluanseindodmiudneituin

9NA1597 7 UszAnBainvesansanusafieiafininsdenisanuiunanuafienelse
S. aureus Wag Salmonella spp. WU'j'lmié’Nuuﬁuﬁaé’wmﬁammﬁqaa%ammaz Triton X-100
(nonionic surfactant) Sxasionisanu3una S. aureus uandnafuaeeiiteddaymieadnos (p<0.01)
agalsfnuiinnundudy 600 ppm awsaanUsiante S. aureus lERNTT 2% (vAY) Triton X-100
Tuvaizfinasonisan Salmonella spp. NUINAITAARTIAIRITININYNAULTUTY (200, 400 way

600 ppm) @11150AUAN anUSuaudBlalLAEITU 2% (v/v) Triton X-100

M13197 7 NANITNAFBUANULNURIALAULAAAILETANLIIFNITINNND AR USRS

nalsA (pathogen)

S. aureus
Treatment 5 Salmonella spp.
(log CFU/cm’)

control 0.32° Detect
sterile distilled water (DI) 0.26" Detect

29% (v/v) Triton X-100 0.19° ND
Biosurfactant 200 ppm 0.23° ND
Biosurfactant 400 ppm 0.23° ND
Biosurfactant 600 ppm 0.13° ND
P-value 0.00 -

W : ND nanefie not detected (n539kinu)
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unn 4

unagy

d3UNan1339
NNaNTITeLareiusBNanI AR uansaazUlad uzilendunalisa3ennd

anuduldlalunisiuniauniiondnduansanusafaintinin Gea1sinaslaainnszuiunisuin

1 Ul

lnglduzionduasassiu ldoaguinsseznainfnganenszuiunisndnfe ioun 3 Ndanans
AasaNUFRnIeauAll AUN3E waznienn laansanu st niiuseansain Al dd1au

Junsae (pH) 2.25 fanuduasanussfsiassianlifivssqluiwiiu 1,272.58 ppm Usuna

a

a139711UIU 2.91 me/ml AWSIRIRT (surface tension) 43.43 mN/m AANutuTUINgevetlugad

IS 1

(CMO) Y9 3ARKIIRIEITIN WY NTEAUAMILTUTY 636.29 ppm FeagiinliAnluigadaziinasie
ALIIRNHITRIENSAEAY TidamadoUssansnmnisasans waslinuautilun1sdudqdunsdnalsa
Staphylococcus aureus (gram positive) Wag Salmonella spp. (gram negative) mﬂ@mamﬂa

[

v Y Ay Yo a L4 ] Y o v Y a & 2/
aguitlavinnisiigadanunsaduyssenaldduaisdmsuandunindandn naldan lnoaniz

a

dl Aa a ) X A
UTLUVDLNA LLaSI‘MiZ‘W’l mJ‘Uiiﬂmmiaﬂaaﬂqfl LLaBﬂ’liﬂuLUauﬁlauwsﬁJﬂqm SfOphy(OCOCCUS

q

(%
a

aureus wag Salmonella spp. lWveasuinaisanuwsfeinzinmilfivsednsninlunisiilulaly
1% ~ X a 6w ! X Y v o N Y ~
nszUIUNITaIBieann s UudeuaIngaunsdningn tnenanududusigai 100 ppmésnadl
Uszdndnmuieniunisitansazatsnradenlalusnasls laenszuiun1sansasaesdisnisans
2 Yupounsil 1.) NMIA19A8UIELDINRIIBNT soaking WL 2 Uil 91ntu 2.) rludrslutndinau
a ¥ =< a a ¥ aa . a o ¥ Y U
NSLHTEUMILAITAALIIAEITININANEIZNNT soaking U 5 UM wenannsuluyssendldansdn

v v v

v Ua o ° Yo v v & a do vy & a
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1. ﬂ’ﬁﬂi’?‘ﬂﬂUL‘UBQﬁUWiﬂﬂBiiﬂ 2 YUMAD S.aureus WaE salmonella Spp. AYINIILAYN
g o . .
L9ALNZ(selective media)

1.1 M3RFUVIIUIU S.aureus ¢ne baird parker agar

a

F35081901m75 25 n§u sty 0.85%w/A)NaCl Usuns 225 faddnsasd
anudeanslusedu 10 wazviinisiieansduwin (10-fold dilution) lugddu auls
sedumuEeTiinzay iuafegiainusarserurnuiieons 0.1 Jaddns aq
ULIWOIMS baird parker agar antunagliRmthemsiagldinaia spread
plate ¥msnAass 3 41 ﬂwlﬂﬂmﬁ'qmmﬁ 35 gemngadoa Wuan 24 Flua
Feonaratulalaflunuewmsidsadossiuamnmdonsiiisuaulalatogludag

25-250 cfu/g

anwauglalatives S.aureus VU baird parker agar

1.2 M9IATIEYNLTD Salmonella spp. A28 xylose lysine deoxycholate agar

967081991115 10 n3U aslu lactose broth UTu1ns 90 Taddns vud
gaungdl 3509 naded 1Wunan 18 Hlue Wededelagldindede (loop)

steak BIUUAINUIYDI91MNTLABUAD xylose lysine deoxycholate agarlalafives

Salmonella spp.agiiduns Faznaninelalasiaudala vlrnsenalslaladiiiden



dnwazlalatives Salmonella Ui XLD agar

2. mMsadensmansazan Elmmg'mu,azn'ﬁﬁ']mm

2.1 F/M5w38UNIMUINTFIU Flavonoids

Ymansasaeunsgu catechin (Stock 5 mg/ml) Usums 0.2, 0.4, 0.6,
0.8 uazl fadans adlunasannassusazvasn ButnduauldUsunsdy 5
faddns drumnasnaruauly ihndu 5 fiadans wdufnaisazats 5% NaNo,
U393 03 faddns adld wdudreislifigumaivesuiu 5 widianniuida
ansavans 10% AlCL; 0.3 fladans weudnanslisn 6 undihuduansazats 1 M

NaOH 2 ml iwghlmdiiu ihluinrnisganausasiiniue1indu 510 unlulins
2.2 J|MswseunsmasuIngg gallic acid

YeasazanguInsgiu (Stock 5mg/ml) gallic acid Usunms 10 20 30 40
50 lulpsans auddu asluvasanaass LANUIUSIIAS 990 980 970 960 950
Tlasans awdsu naslddrfundantiu Deansazaremdeslalundazain
Wwuduldvasanaass 20 lulasans @u folin reagent 100 lulasdns wauliidniu
WEadaield 1-8 Wit (Falauwas) Wy Na,CO, 300 lulasans naulidnfundanals
flgaunadives (Frulauuas) Wunan 2 Faluawdsarnifuiiluiad absorbance 7

765 nm



2.3 Bmsasansrasunsgrueiluiy

Ywnansazaneu1msgIu saponin Usums 0, 100, 125, 150, 200, 225, 500,
750, 1000 lulasans 1@y absolute ethanol U3nams 1000, 900, 875, 850, 800,
775, 500,0 lulpsdasmuardunanlimdniudn vanilline Wudu 5% Usums 1
faddns uwaz nIdaasn WuTW 72% Usums 2.5 ml e liidnduiuluens
muANANNSauTiguVgll 60 BrlwalTEa U 10 N wtluude Ussana 34

Wil Andudldiamnisganaunang spectrophotometer 7 544 UNluLAS
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LanwuzvaINslamaANNIUN15a19A8UUsEdn, 81582818 CaOCl; Laza1sanwsIRRITININ

TAP- WATER
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hbO Ptwm -









8SF 200 pPm

2. anwuzvdlnsznndIunsaeneunlszUn, d1sazate CaOCl, uazansan

SR IRITININ













2.n3aiensmainsgulunisinssiauaudaniai

2.1 n31unsgulunisIAsIen Total phenolic

0.300 -

0.250 - y =0.9953x-0.0048
R?=0.9594

0.200 -

0.150 -

OD 765nm

0.100 -

0.050 -
*

0000 T T T T T 1
0.00 0.05 0.10 0.15 0.20 0.25 0.30

Gallic acid (mg/ml)

2.2 nylunsgnulunisiiasiesi Flavonoids

standard cathechin

0.12

y=0.1012x+ 0.0086
R?=0.9776

0.1

0.08

0.06

oD 510

0 0.2 0.4 0.6 0.8 1 1.2
Cathechin (mg/ml)



2.3 n31RnsgIulunTIAsIesi antioxidant

0.

2 o

0.

03

25

0.2

15

0.1

05

std. gallic acid

y =0.9953x-0.0048

R?=0.9594

2.4 n3l11935511lUN13IAIIEN saponin

0D at 544 nm
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R?=0.9867
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® Reversing beta-lactam antibiotic resistance with flavonoids in Gram positive Bacteria

® The study of medicinal plants and supplement food for health of community in

NakhonRatchasima province

® The study of antibacterial activity of some medicinal plants in

Lamiaceae Family

® Investigation of the effect of Some Flavonoids on some [3 - lactam

antibiotics resistant bacteria.

® |nvestigation of the effect of Galangin on some B - lactam antibiotics

resistant bacteria.
® |n vivo toxicity test of Galangin
® |n vivo toxicity test of some Flavonoids
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® Antibacterial activity of the pericarp of Garcinia mangostana against drug resistant

bacteria
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