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ABSTRACT

At present most human-related products contain a mixture of
chemicals for inhibiting microorganisms polluting the environments and harming the
users. The purpose of this research was to develop a product using banana and
papaya peel extracts as replacers for the chemicals inhibiting microorganisms in heel
cream. By extracting raw bananas and papaya peels with coconut oil, the studying
the efficacy of inhibition on E. coli S. aureus Aspergillus sp. and S. cerevisiae with Disk
Diffusion method at the protein concentration were performed as follows: 25 50 100
and 150 micrograms per milliliter. The observation of clear zone to observer clear
zone of inhibition. and the Turbidity method using light absorption at a length of 600
nm was also were shown the corresponding results of microbial inhibition. observed
and showed the consistent results. Especially, the papaya extract having the protein
concentration at least of 150 micrograms per milliliter could inhibit all 4 microbe
species but could not inhibit S. cerevisiae that indicated a good trend of no harm
on human. When mixing the extract in the heel cream, it was found that Heel cream
containing banana extract, papaya and both mixtures displayed the density of 0.9674
0.9103 and 0.8057 gram per cubic meter, respectively. They could be stored at room

temperature for more than 45 days and still maintained the properties of microbial



inhibition by up to 80 percentages. When studying the satisfaction of consumers
collected randomly from teenagers to elders, at both sexes of 40 people, more than
80 percentages of the customers were satisfied with the heel cream from all extracts.
These all creams could make the feet soft and moisturized within 1 week. More
suggestions were to improve the smell of heel cream products to be suitable for all
age of consumers. Therefore, this research could be concluded that banana and
papaya peel extracts inhibiting microorganisms could be used as a heel cream

for further continuously developing at the industrial level.

Keywords: Microorganism inhibition, Heel cream, Extracts, Banana, Papaya peels,

Disk Diffusion, Clear zone, Turbidity
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WINUERS . Musa sapientum Linn.

Y@y : Cultivated banana

296 : Musaceae
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wusnluusnadafaatuaaidnuedivgaglaauazialiwaglaaiunantdugadugugd
luwafiuansusznaunaruazegluguves Protopectin Fsllnauantanliazaier Wewalsu
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2) Lsuaqiaauazl,aﬁwaqiaa (Cellulose and Hemicellulose)
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iy dlassadrimaniiifuansusenaulnduesilidfifsiuaivilsenaumeniiegosves
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3) ws (Starch)
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2) Wshu

Tusgniandreanagnuiiivnavedusiuegfesar 0.5-1.5 Tagtniin

LLaBWUﬂsmasﬁIuﬁﬁﬂﬁwﬂﬁLLﬁ Glutamine, Asparagine, Histidine, Arginine Wag Leucin
3) sty

Lﬁuaﬂﬁuaqﬂﬁlmﬁuﬁmizmm%aaz 0.2-0.5 @rulnatu Palmitic acid,
Oleic acid ua# Linolenic acid lusgwinnisandnsaiuvesnsaleiuludenazifianiu
Tuvauzfisnsdmvesnsnlusiulsidumazanadlagiony Palmitic acid

a) ansUsenevillvindusa (Flavor constituents)
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uzaznadaufivaugniiiengdu unovgnluanindu wi one Anzauunnis
WigaulauazmsiauInTLad aansafidinegliuiuds 15 U uzaznefulunadifiszuy
s1num dduazguih ielunardaduifaugey sevang 2-10 was Tufifauusuudiny
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NN 2.4 ANYASNANZAYND
2.2.1 ANYULNNINGNYAIERNT
A0INYAEns : Carica papaya L.
= o
W45 : Papaya, Papaw, Papane iLag Papepy
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WA : Caricaceae
1) 570 (Root)
SEUUVRITINUEAzne @nnsaudseandu 2 wlafe
JEUUTINKAT (Top root) seuusnyialiagnulaluiivluidesding W lnenald
nssenveLuan duAuLsnaziisinusn (Radical root) seneonainmannouaIntuladydu
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3) Tu (Leaves)
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Seldataplune ufwaguashunaiszam 4 Weu nailedilianazsiethens dufions
fdumadeuLan enserarneituidesnanuly (Papain)

9997 Papain fselovunennsgaamnssy UssmaiindnnniianfeUssime
A3denT weninnziueen aosln uazUszimaily Papain  LilegaainnIsuaNnTigafe
ansgeuinuazduu (nssnsayulnsiienisflanuies, 2530)
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(Chymopapain B) uwazwlUma 18 (Papaya Peptidase A) Faseun3unin Proteinase

s

omega wae balglail (Lysozyme) IA1NBEHAT MUAIUTIULALNUARANINNTALAR aEWUG
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7) Wwan
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nanuldlunisvindud wneaungazne wazunundosusazne WUy aiungaznean
fisavAfiveuvnu gauseammmsestieTinssuuiuisves ety

1.2) lywuingavlugaainnssuemis uraznanadulylunisngn uzaznones
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2.1) 19 Papain Wuaiunanlusiszuisuazyivsasdnsuauiuulsanssinig
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2.3) IlunsShwiunasese Fadungeusuluisnisunvg unudagduuaii,
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wazfAndulinvaziiAuvieds InedaungivihlnAndgmiuanuisie whuiwanmde
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http://radachemical.lnwshop.com/product/32/%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%81%E0%B8%B1%E0%B8%99%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2-glydant?pid=34
http://haamor.com/th/%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%81%E0%B8%B1%E0%B8%99%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2/
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84-%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3-%E0%B8%A0%E0%B8%B2%E0%B8%A7%E0%B8%B0
http://haamor.com/th/%E0%B9%81%E0%B8%9A%E0%B8%84%E0%B8%97%E0%B8%B5%E0%B9%80%E0%B8%A3%E0%B8%B5%E0%B8%A2
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http://haamor.com/th/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%95%E0%B9%88%E0%B8%AD%E0%B8%A1%E0%B9%84%E0%B8%A3%E0%B9%89%E0%B8%97%E0%B9%88%E0%B8%AD/
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http://haamor.com/th/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B9%80%E0%B8%94%E0%B8%B4%E0%B8%99%E0%B8%AB%E0%B8%B2%E0%B8%A2%E0%B9%83%E0%B8%88
http://haamor.com/th/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%9C%E0%B8%B4%E0%B8%A7%E0%B8%AB%E0%B8%99%E0%B8%B1%E0%B8%87/
http://haamor.com/th/%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%81%E0%B8%B1%E0%B8%99%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2/
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http://haamor.com/th/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%9C%E0%B8%B4%E0%B8%A7%E0%B8%AB%E0%B8%99%E0%B8%B1%E0%B8%87/
http://haamor.com/th/%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%81%E0%B8%B1%E0%B8%99%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2/
http://haamor.com/th/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%AA%E0%B8%B2%E0%B8%97
http://haamor.com/th/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%9C%E0%B8%B4%E0%B8%A7%E0%B8%AB%E0%B8%99%E0%B8%B1%E0%B8%87/
http://haamor.com/th/%E0%B9%84%E0%B8%9D-%E0%B8%9B%E0%B8%B2%E0%B8%99-%E0%B8%81%E0%B8%A3%E0%B8%B0-%E0%B8%9D%E0%B9%89%E0%B8%B2-%E0%B8%AA%E0%B8%B4%E0%B8%A7/
http://haamor.com/th/%E0%B8%A1%E0%B8%B0%E0%B9%80%E0%B8%A3%E0%B9%87%E0%B8%87/
http://haamor.com/th/%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%81%E0%B8%B1%E0%B8%99%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2/
http://haamor.com/th/%E0%B9%84%E0%B8%9D-%E0%B8%9B%E0%B8%B2%E0%B8%99-%E0%B8%81%E0%B8%A3%E0%B8%B0-%E0%B8%9D%E0%B9%89%E0%B8%B2-%E0%B8%AA%E0%B8%B4%E0%B8%A7/
http://haamor.com/th/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%9E%E0%B9%89/
http://haamor.com/th/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%9C%E0%B8%B4%E0%B8%A7%E0%B8%AB%E0%B8%99%E0%B8%B1%E0%B8%87/
http://haamor.com/th/%E0%B9%80%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%87%E0%B8%95%E0%B8%B2/
http://haamor.com/th/%E0%B8%9B%E0%B8%AD%E0%B8%94/
http://haamor.com/th/%E0%B8%99%E0%B9%89%E0%B8%B3/
http://haamor.com/th/%E0%B8%99%E0%B9%89%E0%B8%B3/
http://haamor.com/th/%E0%B8%99%E0%B9%89%E0%B8%B3/
http://haamor.com/th/%E0%B9%84%E0%B8%9D-%E0%B8%9B%E0%B8%B2%E0%B8%99-%E0%B8%81%E0%B8%A3%E0%B8%B0-%E0%B8%9D%E0%B9%89%E0%B8%B2-%E0%B8%AA%E0%B8%B4%E0%B8%A7/
http://haamor.com/th/%E0%B8%AE%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B9%82%E0%B8%A1%E0%B8%99/
http://haamor.com/th/%E0%B8%AE%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B9%82%E0%B8%A1%E0%B8%99/
http://haamor.com/th/%E0%B9%84%E0%B8%9D-%E0%B8%9B%E0%B8%B2%E0%B8%99-%E0%B8%81%E0%B8%A3%E0%B8%B0-%E0%B8%9D%E0%B9%89%E0%B8%B2-%E0%B8%AA%E0%B8%B4%E0%B8%A7/
http://haamor.com/th/%E0%B8%A1%E0%B8%B0%E0%B9%80%E0%B8%A3%E0%B9%87%E0%B8%87/
http://haamor.com/th/%E0%B9%84%E0%B8%9D-%E0%B8%9B%E0%B8%B2%E0%B8%99-%E0%B8%81%E0%B8%A3%E0%B8%B0-%E0%B8%9D%E0%B9%89%E0%B8%B2-%E0%B8%AA%E0%B8%B4%E0%B8%A7/
http://haamor.com/th/%E0%B8%AE%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B9%82%E0%B8%A1%E0%B8%99/
http://haamor.com/th/%E0%B9%80%E0%B8%97%E0%B8%AA%E0%B8%97%E0%B8%AD%E0%B8%AA%E0%B9%80%E0%B8%97%E0%B8%AD%E0%B9%82%E0%B8%A3%E0%B8%99/
http://haamor.com/th/%E0%B9%84%E0%B8%97%E0%B8%A3%E0%B8%AD%E0%B8%A2%E0%B8%94%E0%B9%8C
http://haamor.com/th/%E0%B9%84%E0%B8%97%E0%B8%A3%E0%B8%AD%E0%B8%A2%E0%B8%94%E0%B9%8C
http://haamor.com/th/%E0%B8%AE%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B9%82%E0%B8%A1%E0%B8%99/
http://haamor.com/th/%E0%B9%80%E0%B8%84%E0%B8%A3%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%87%E0%B8%AA%E0%B8%B3%E0%B8%AD%E0%B8%B2%E0%B8%87/
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84-%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3-%E0%B8%A0%E0%B8%B2%E0%B8%A7%E0%B8%B0
http://haamor.com/th/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%9E%E0%B9%89/
http://haamor.com/th/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%9C%E0%B8%B4%E0%B8%A7%E0%B8%AB%E0%B8%99%E0%B8%B1%E0%B8%87/
http://haamor.com/th/%E0%B8%95%E0%B8%B2/
http://haamor.com/th/%E0%B8%9B%E0%B8%AD%E0%B8%94/
http://haamor.com/th/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%AA%E0%B8%B2%E0%B8%97
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AN 2.7 anwease £ coli
fisn: wodlela (£ Coli), (2561)
2.5.1 Escherichia coli \i8ugain E. coli \Juluaiissunsuau (Gram negative

1Y

bacteria) 3Us19:0uuvs (Rod shape) fanwagdunazdiu uidlodediuuszsiluuisians

¥ ¥

TuiiidnwarjUTsuegivomisifeadeliadvavesiu Facultative anaerobe 133gy
lvandeentiauuayliiisondiausgluisd Enteroacteriaceae wazilununfisendneogly
nauladnesu (Coliform) Uszian Fecal coliform dalulaanesufinulugaaissvesuywd
A & A . aa A oV
wviaannuie wulugansevesruwilesnin £ coli Wuwuaiiseinuauaildvosau
wazdnd uvasanuludld e1ms wseshn Feuandliiiuin In1svuldeuveganiszau
v & t:’ljd v . e = dy X a a X 1
wazdnd datidely £ coli \luassyilusimsvuleuganssuarlsniienaiinduniglusinie
1) lsafnigevaduilaanse Urinary trace infection (UTI) E. coli Wuanwnaaslse
a & a a 1 a o 1% Y] .. [
anenaaulaansinuiesigarilvinszimzdaaisdniau (Cystitis), nsgladniau

(Pyelitis) dnduunnieersgnaiuidngnszuaideniinily  Epticemia wazaraneld


https://www.honestdocs.co/ecoli-outbreaks
http://www.foodnetworksolution.com/wiki/word/1542/gram-negative-bacteria-%E0%B9%81%E0%B8%9A%E0%B8%84%E0%B8%97%E0%B8%B5%E0%B9%80%E0%B8%A3%E0%B8%B5%E0%B8%A2%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1%E0%B8%A5%E0%B8%9A
http://www.foodnetworksolution.com/wiki/word/1542/gram-negative-bacteria-%E0%B9%81%E0%B8%9A%E0%B8%84%E0%B8%97%E0%B8%B5%E0%B9%80%E0%B8%A3%E0%B8%B5%E0%B8%A2%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1%E0%B8%A5%E0%B8%9A
http://www.foodnetworksolution.com/wiki/word/1980/enterobacteriaceae
http://www.foodnetworksolution.com/wiki/word/0197/%E0%B9%81%E0%B8%9A%E0%B8%84%E0%B8%97%E0%B8%B5%E0%B9%80%E0%B8%A3%E0%B8%B5%E0%B8%A2-bacteria
http://www.foodnetworksolution.com/wiki/word/1127/coliform-%E0%B9%82%E0%B8%84%E0%B8%A5%E0%B8%B4%E0%B8%9F%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B8%A1

2) \eydeariesdniau niinaindrldnzqiilesainnisunnveslddsdniay

3) MssniauTasura (Wound Infection) 1 unasida uwallng th¥suan

4) Yamdniau (Pneumonitis) 19AANN1TE8NLAZLINILARNRINITHIAR

5) nsontauludeariestes (Pelvic inflamation disese) n1191NA15NLAY

6) nsinelunssualden (Septicemia) ¥lvigUaeLinA11 Shock, DIC uaz
Fedanlgnnisindelunszuadonuazonainannisindelusfelzaeguassianie

7) m3neliingaa1szss £ coli visaneiugibiiingaanszsnldlaeanizlnin

M5 (RUTLAEY Welaaunsd, 2551)

AN 2.8 dnwnizide S. aureus
fan: Staphylococcus aureus Tuhn : dunsI8ITN1IATARA, (1.U.U.)

2.5.2 Staphylococccus aureus vuuuaiiiionalsa (Pathogen) Aid1dgyly
9113 wuailiSovdnidonfndunsuuan (Gram positive bacteria) f3Us1afunsenay
(Cocus) agsrufutlunisndianiseiuliasisaves (Non-spore forming
bacteria g Bacterial spore) landaulny druluglifivadsa Winavanlunismaaou
Catalase warlun1igilifioandiauszaaisuiinianglaalinsadunid dnegly
Nl Facultative anaerobe Aatadgldluiifionmauayliifionia wiadglddninluanedi
91N S. aureus @319 (Toxin) Fdntoudilsnendu (Enterotoxin) ansiwiiaseiiaua
Ay Ao NuANSou S. qureus YlmAnlsAowNsIUURY ¥ia Intoxication ava1u1savinlv
Aro1nsiiutheld flemseauld endeu Jedou uazseumds sauvsenatinisiduvesdn
a57nUnA 3alaeitluannsezitunnely 2-3 Sy 1713&5@1wﬁuagﬂiﬁ’uamwmmﬁmmumﬁﬁw
999319018 USunaunsuuiouveadelusmsuasUSinaasiviiadraiuluems sausts
anmsnenelpeiluvesdillésuidode
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http://www.foodnetworksolution.com/wiki/word/0429/pathogen-%E0%B8%88%E0%B8%B8%E0%B8%A5%E0%B8%B4%E0%B8%99%E0%B8%97%E0%B8%A3%E0%B8%B5%E0%B8%A2%E0%B9%8C%E0%B8%81%E0%B9%88%E0%B8%AD%E0%B9%82%E0%B8%A3%E0%B8%84
http://www.foodnetworksolution.com/wiki/word/0197/%E0%B9%81%E0%B8%9A%E0%B8%84%E0%B8%97%E0%B8%B5%E0%B9%80%E0%B8%A3%E0%B8%B5%E0%B8%A2-bacteria
http://www.foodnetworksolution.com/wiki/word/1134/gram-positive-bacteria-%E0%B9%81%E0%B8%9A%E0%B8%84%E0%B8%97%E0%B8%B5%E0%B9%80%E0%B8%A3%E0%B8%B5%E0%B8%A2%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1%E0%B8%9A%E0%B8%A7%E0%B8%81
http://www.foodnetworksolution.com/wiki/word/1117/spore-forming-bacteria-%E0%B9%81%E0%B8%9A%E0%B8%84%E0%B8%97%E0%B8%B5%E0%B9%80%E0%B8%A3%E0%B8%B5%E0%B8%A2%E0%B8%97%E0%B8%B5%E0%B9%88%E0%B8%AA%E0%B8%A3%E0%B9%89%E0%B8%B2%E0%B8%87%E0%B8%AA%E0%B8%9B%E0%B8%AD%E0%B8%A3%E0%B9%8C
http://www.foodnetworksolution.com/wiki/word/1117/spore-forming-bacteria-%E0%B9%81%E0%B8%9A%E0%B8%84%E0%B8%97%E0%B8%B5%E0%B9%80%E0%B8%A3%E0%B8%B5%E0%B8%A2%E0%B8%97%E0%B8%B5%E0%B9%88%E0%B8%AA%E0%B8%A3%E0%B9%89%E0%B8%B2%E0%B8%87%E0%B8%AA%E0%B8%9B%E0%B8%AD%E0%B8%A3%E0%B9%8C
http://www.foodnetworksolution.com/wiki/word/1430/bacterial-spore-%E0%B8%AA%E0%B8%9B%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B9%81%E0%B8%9A%E0%B8%84%E0%B8%97%E0%B8%B5%E0%B9%80%E0%B8%A3%E0%B8%B5%E0%B8%A2
http://www.foodnetworksolution.com/wiki/word/1014/glucose-%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%95%E0%B8%B2%E0%B8%A5%E0%B8%81%E0%B8%A5%E0%B8%B9%E0%B9%82%E0%B8%84%E0%B8%AA
http://www.foodnetworksolution.com/wiki/word/1121/facultative-anaerobe
http://www.foodnetworksolution.com/wiki/word/3850/enterotoxin
http://www.foodnetworksolution.com/wiki/word/1193/intoxication
http://www.foodnetworksolution.com/wiki/word/1197/staphylococcus-aureus-%E0%B8%AA%E0%B8%95%E0%B8%B2%E0%B8%9F%E0%B8%B4%E0%B9%82%E0%B8%A5%E0%B8%84%E0%B9%87%E0%B8%AD%E0%B8%81%E0%B8%84%E0%B8%B1%E0%B8%AA-%E0%B8%AD%E0%B8%AD%E0%B9%80%E0%B8%A3%E0%B8%B5%E0%B8%A2%E0%B8%AA
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UL tnausnadavesagene dadidesdruiudnndulasues S. aureus WU 79
dusivensvudeudoaniidulsadunsnay dautuy wiomeuddinideduuiiou
szilonainlspomnsifufivannidedisun nsvudeuluems Inevhlunudevind
Usinash Tuemnsvialafnuiindaunainds’ wieemnsiduialneiioay demsiullld

HuAuSauniinaviaewadvatuaiseilnll (Unua autluznauazawn A, 2558)

AN 2.9 Snvande Aspersillus sp.
fiun: guilaietiedoyavisnsuises, nu.U.

2.5.3 Aspersillus sp. #9298 Trichocomaceae 2841031 (Mold) fifiauvainuane 3
anetusuinndt 100 aveiug wushlululudawanden Wuannglvermaide (Lé
dedns v fwaldl wswanunsenanevlesildansuin Wy wuled evluad (Amylase)
donluianavesanisalidutima woulesllusiioa (Protease) sosluanavaslsiuliiiy
nyaueily toulesimnfiiua (Pecinase) savaanewnniiu (Pectin) Sadudiulsenouvosuils
adity uay WWesunaetusiiadnsansiis (Mycotoxin) 19y Aflatoxin ochratoxin Faifiu
dungeluoms

Snwaigly Asperillus sp. Saudusilunga Ascomycetes Wuidlaminuldvisly
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http://www.foodnetworksolution.com/wiki/word/0831/mold-%E0%B8%A3%E0%B8%B2
http://www.foodnetworksolution.com/wiki/word/1141/meat-%E0%B9%80%E0%B8%99%E0%B8%B7%E0%B9%89%E0%B8%AD%E0%B8%AA%E0%B8%B1%E0%B8%95%E0%B8%A7%E0%B9%8C
http://www.foodnetworksolution.com/wiki/word/1159/milk-%E0%B8%99%E0%B8%A1
http://www.foodnetworksolution.com/wiki/word/1665/vegetable-%E0%B8%9C%E0%B8%B1%E0%B8%81
http://www.foodnetworksolution.com/wiki/word/1665/vegetable-%E0%B8%9C%E0%B8%B1%E0%B8%81
http://www.foodnetworksolution.com/wiki/word/0680/enzyme-%E0%B9%80%E0%B8%AD%E0%B8%99%E0%B9%84%E0%B8%8B%E0%B8%A1%E0%B9%8C
http://www.foodnetworksolution.com/wiki/word/0680/enzyme-%E0%B9%80%E0%B8%AD%E0%B8%99%E0%B9%84%E0%B8%8B%E0%B8%A1%E0%B9%8C
http://www.foodnetworksolution.com/wiki/word/1174/amylase-%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A1%E0%B9%80%E0%B8%A5%E0%B8%AA
http://www.foodnetworksolution.com/wiki/word/0501/starch-%E0%B8%AA%E0%B8%95%E0%B8%B2%E0%B8%A3%E0%B9%8C%E0%B8%8B
http://www.foodnetworksolution.com/wiki/word/1679/sugar-%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%95%E0%B8%B2%E0%B8%A5
http://www.foodnetworksolution.com/wiki/word/1176/protease-%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B9%80%E0%B8%AD%E0%B8%AA
http://www.foodnetworksolution.com/wiki/word/1189/protein-%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/1190/amino-acid-%E0%B8%81%E0%B8%A3%E0%B8%94%E0%B8%AD%E0%B8%B0%E0%B8%A1%E0%B8%B4%E0%B9%82%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/0430/pectin-%E0%B9%80%E0%B8%9E%E0%B8%84%E0%B8%95%E0%B8%B4%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/1080/mycotoxin-%E0%B9%84%E0%B8%A1%E0%B9%82%E0%B8%84%E0%B8%97%E0%B8%AD%E0%B8%81%E0%B8%8B%E0%B8%B4%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/0177/aflatoxin-%E0%B8%AD%E0%B8%B0%E0%B8%9F%E0%B8%A5%E0%B8%B2%E0%B8%97%E0%B8%AD%E0%B8%81%E0%B8%8B%E0%B8%B4%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/1844/ochratoxin-%E0%B9%82%E0%B8%AD%E0%B8%84%E0%B8%A3%E0%B8%B2%E0%B8%97%E0%B8%AD%E0%B8%81%E0%B8%8B%E0%B8%B4%E0%B8%99

wuulslondewne Bendn Condinia levh (Hyphae) Wunuuldnifedy fidulefiunnusus du
Tovonidoslaifd wiszduiituudaiidedeanaisdu fuyades (Conidiophore) 1inan
Foot cell fuyates enafintiatunialaifl fduvasvesiugales srltvoondunadiia
(Vesicle) wazilduiidusenundu awe3nun (Sterigma)

n1sldusslen msvtne1ms (Fermentation) o1 Asperillus sp. gninanld
Usslomignanirsvnslunouieides 1iun Yszmaiu guu Ine uazduledidelaeinngy
A. oryzae dldifiensnanesuinaindamdes (Soybean) wasiudnsayiis (Cereal grain)
WU 897 (Fermented soy sauce) §ila (Miso) e wazann (Sake) Wudh 19nan toulasl
Mswdinuitendn nsaBuv3d Wy nsed@nsn (Citric acid) Wuddesamuanssineg Tuszuuine

Tnedianuaunsalunisuaneuleilaatewdaioas1990nu8oewwaduadiy TUsISUTIRLA

(asiiiiey WsLRAuNad, 2558)

AN 2.10 anwaeLae S. cerevisiae
iw:8an Saccharomyces cerevisiae, (31.U.1.)
2.5.4 Saccharomyces cerevisiae fio 8ad (Yeast) afinnils Nlgog19ninevinely
a Y . A oA ¢ 1 a ¢ 9 v
Q@ﬂ?ﬁﬂiﬁﬂﬁﬂﬁ'ﬁ WBN1SUUN (Fermentation) LASDNALLDIANDTDR LUU LU VL']U SLGULUUEH'i

a (3

Ty Tuvuads wagldndnansannaindad (Yeast extract) 1olunsvdn (fermentation) 4
loanandnvdnaoioaloanased danviafavildsuy dimalidueSausansseduas
s I3 a a a I3 a [V L. v
asuaulaeenlas lalunisnaniasesnunoanased wansslalawn S. cerevisiae 91319
SWAVRAUNTDY WU LuATISe 51 1ien1sunlinewnslusiu wu emsvdnaindivies T
lAnAUMENVRILEANDTRS 1w NSRINTDILUUNLIN (Fermented soy sauce) L85 (Beer) &4
9719138011 Brewer's yeast lundnidosvila 1oa (Ale) 919138n8nTenilenn Ale yeast &
dnvaziiAyAe WARLOaNeTedgs Mgl 16 fe 24 esgaldea NaIINNITUinieag
a ¢ o & ] Iala v PRI v A . =
gadaosiilunquegiimvihvesdesvilvisenlidntedn Top-fermenting yeast #38 Top
yeast 1130 Surface yeast 11 (Wine) @n (Sake) USuf (Brandy) 3@ (Whiskey) 53 (Rum)

T Juansivinliuy (Leavening agent) Wlondnnansiamiiuines (Bakery) vinlwenaden


http://www.foodnetworksolution.com/wiki/word/2558/hyphae-%E0%B9%84%E0%B8%AE%E0%B8%9F%E0%B8%B2
http://www.foodnetworksolution.com/wiki/word/0316/fermentation-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%AB%E0%B8%A1%E0%B8%B1%E0%B8%81
http://www.foodnetworksolution.com/wiki/word/1484/aspergillus-oryzae
http://www.foodnetworksolution.com/wiki/word/1814/fermented-food-%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3%E0%B8%AB%E0%B8%A1%E0%B8%B1%E0%B8%81
http://www.foodnetworksolution.com/wiki/word/1359/soybean-%E0%B8%96%E0%B8%B1%E0%B9%88%E0%B8%A7%E0%B9%80%E0%B8%AB%E0%B8%A5%E0%B8%B7%E0%B8%AD%E0%B8%87
http://www.foodnetworksolution.com/wiki/word/0229/cereal-grain-%E0%B9%80%E0%B8%A1%E0%B8%A5%E0%B9%87%E0%B8%94%E0%B8%98%E0%B8%B1%E0%B8%8D%E0%B8%9E%E0%B8%B7%E0%B8%8A
http://www.foodnetworksolution.com/wiki/word/1435/fermented-soy-sauce-%E0%B8%8B%E0%B8%B5%E0%B8%AD%E0%B8%B4%E0%B9%8A%E0%B8%A7
http://www.foodnetworksolution.com/wiki/word/1549/miso-%E0%B8%A1%E0%B8%B4%E0%B9%82%E0%B8%8B
http://www.foodnetworksolution.com/wiki/word/1361/sake-%E0%B8%AA%E0%B8%B2%E0%B9%80%E0%B8%81
http://www.foodnetworksolution.com/wiki/word/0680/enzyme-%E0%B9%80%E0%B8%AD%E0%B8%99%E0%B9%84%E0%B8%8B%E0%B8%A1%E0%B9%8C
http://www.foodnetworksolution.com/wiki/word/1538/organic-acid-%E0%B8%81%E0%B8%A3%E0%B8%94%E0%B8%AD%E0%B8%B4%E0%B8%99%E0%B8%97%E0%B8%A3%E0%B8%B5%E0%B8%A2%E0%B9%8C
http://www.foodnetworksolution.com/wiki/word/1339/citric-acid-%E0%B8%81%E0%B8%A3%E0%B8%94%E0%B8%8B%E0%B8%B4%E0%B8%95%E0%B8%A3%E0%B8%B4%E0%B8%81
http://www.foodnetworksolution.com/wiki/expert/002/%E0%B8%9C%E0%B8%A8.%E0%B8%94%E0%B8%A3.%E0%B8%9E%E0%B8%B4%E0%B8%A1%E0%B8%9E%E0%B9%8C%E0%B9%80%E0%B8%9E%E0%B9%87%E0%B8%8D%20%E0%B8%9E%E0%B8%A3%E0%B9%80%E0%B8%89%E0%B8%A5%E0%B8%B4%E0%B8%A1%E0%B8%9E%E0%B8%87%E0%B8%A8%E0%B9%8C
http://yeast-extract.blogspot.com/

14 a (3

S. cerevisiae 31 Baker's yeast lfifion1snanvunils (Bread) dredasisanin Yeast
leavening bread Badflddmiuiuineionaldsuuuuvesdasian wiedasiusis (Active dried
yeast) Ingnauifuutlsand (Wheat flour) uwazeinma lusuneunsnuasnisranuuuils Sadas
Thaaduemnsudondning enusulaoenled villiudsand (Wheat flour) Geilusiiu ng
w1 (Gluten) fisldnwazniled Bangu voreduindugorna (Air cel) iugesitadng Tu

evewwuwds vihliiAnlassaswesuntedu (Tuday Insnasey, u.U.)

2.6 ATeTeadas

51598 $Aug (2559) laAnwiuszanSninvesasanave1udanin 4 vl 3nugazne
wardulzsa Taeldsinazatedinazinninen EM waznadoun1sdudangos
Colletotricum capsici way C. gloeosporioides ﬁy’ﬂuisﬁ’uﬁawﬁﬁ’ﬁmsLLazLLanmam
wuinansafanenuanludulsaiatneaeivhazarsiuazinvn EM anudududesas
1 anansadiudanisiedaydulevessn C gloeosporioides l@3osay 97.45 uwazdouaz 97.40
mudU wazanusadudsnmsisadulevessn C capsici liSesay 97.40 wazdenay 98.14
audsudunansnaeuluLlameasmuIaIsatnreuanurasnelutmiin EM Sevay
10 wazarsatavervannlududysaludngn EM Sosaz 1 naufuaisataneruainly
ugagnaluwiin EM $osay 1 fussAviningefisonay 85 uarfenas 92.5 dufunisduds
51 C. gloeosporioides waz C. capsici 911aI9U NansITeasatane U Nt 2 via i
wnliulunmsldmaunuansiadiiemueumie dufsmnalsaueuunsnlualuuuasgnnin
YDINYATATLA

a =

Jagmn AN (2558) lovinnisfinwiusedniainvesansadnainiden waldinuiu

a

3 9ile Faldszoziiarlunisanaduan 5 Ju lusiviiazaiedunssnuanaiafuuInaaau

& A

Usgdansam lunisdudauaiiisenalsadiuiu 5 areiug Ae Bacillus cereus, E. coli,
S. aureus, S. epidermidis &g Salmonella Typhimurium #2875 Agar well diffusion lag
nsiasanaanasnnalduinauiuiaaansioudvinlviignslunisduginisaiyves
wUATLSy vasdnsanmanldenwalinukeansgeannauadld  Tuiadaeiie waziile
° = ] Y] ° & o Y A Y] a v a
nnsanwsalduian 28 du Ingvinnisiiusneeassilenauaisannaniudenwaldld 9

NN (27-30 osAwatdud) Turiaunalanuan Uszansainlunisdudanisiasyves

9 Y
(% '

WoluAiss nadauluiuni 28 Ju §1AaliUsEaNSAING warau1sasuguANSawLATUUIN

laAnILuASELNSUAY



¥
v aa o [

15 feAInswd (2555) ladanwignslunisdudsnuaiiisevesndlrsfuianngieg

& v v
a C a

Chloroform uansfilsifidhdedgvinmssudiuuafiFegsnitlumsatndedvinazansiiid
9819 LoyuaNaziIs uealasildn MIC way MBC lneide S. aureus, S. epidermidis tag
Methicillin-resistant S. aureus (MRSA) TagilavunaSeussunansareniladesu oy
WNINAEeU Agar well diffusion WUIMKHARAUTIAIUAIRIANGIIINNAGBUAIIUAIINAIA?
yosuAnSusiaw won. 152-2539 wazilethndusmedeugnslunmssuduuaii3efamise
Frunsaiavesuaiiier ¢ wiald Tnedunsdunundaedadqnslunsiusuaiidede
fuasmshneRmisiinuldvesi 4 via SsannsamiluAnvifesosonitofmusiiu
g1 Wedumadenlunisinu wdadunsdnusuivervdadug Fudunisdnuan
1Pg YRR LAY SRR TouUAT SeuasRam sl

A3 wavatan wag nsawa S1dwg (2558) laAnwgvdiunuaiidevesansainain
Waenwaliiiuau 6 ¥iln Iud nszfeu uzanu uzu AU dulsn waziEITans MRSA
$uau 5 lelwan evnasusieds Disk diffusion uag Broth microdilution Wua@"TaRn
Mndennaldl Aiflgrdduuuafiieldunusunansawazduuzsn (A1 MIC Wiy 15.63

31.25 way 62.50 Hadnsu sialladans Aua1eu) kagnuinansannaniuasnus Ut naau

28T #o MRSA Aflan 599a911A8 @1sadanainiudsniainsawazduizsn agnelsAnau

9 9

[
v a

middeiidunsinundesuiluandiiiui Wionvemaliiviwiedadureavdoneiud
psAUsznouduansiugatnld

algns Junsae wazsauIns Sunuiy (2559) laAnwin1svaaeulseanininvesans
afinauulnslve 100 vdn lunsdudade £ coli uay S. choleraesuis Fa.dunuafised

rolAnlsaluszuumaAuemnsvesansidn annmaaeanuitansatnayulnsiaiunsa
Fudaie E. coli luAsnsana Ao WAUAY B9 UagABNHNINTEN FailAaasvosusaduds
Wiy 15.66 + 2.08, 13.00 + 1.73 uag 12.33 + 2.51 Jasluns Lagdsnsane Ae wiuau
Turyu wagluluszwn FalAnaagvesusnaduduriaiu 12.66 + 2.57,12.00 + 1.73 uay
11.33 = 3.21 §88UA5 wagean1Inadouayulns fanusadudinisiaiyrenie
S. choleraesuis TuAsmsafia Ao nunzndn lunsevieu wazlulduiiouns Falianadeves
Usadudavinfiu 20.33 + 7.50, 20.00 + 1.00 ua 18.33 + 1.52 JaAluns 9uAnA190E19
fodfymeanansziuaudotu 99 annsanuiluaseianunsofiasimanisanululd

lunisidesgnsiataearaivayulnsluldiuanslaloenss vsearaviinisannayulng uag

i wanluemsansvisebiansiu



YA MYUNTEIIU UATOININ anard (2557) IdAnwgvSvesansatndoioniuea
21nlu wa wWaennsaeth T ua nennsnu Tudes Tufind sewde S. aureus waz MRSA
§835 Agar disc diffusion wan1snAaeInUIn @safnnuansielniignidudaute
s. aureus 147 Tneeindaduiiuguinasesunnduds whiy 12,97 Tafuns wazans
afinnuanetifiqridudade MRSA NPRCOOIR l#Ffiandanadoduruaudnanvas
USnmsudauviiiu 13.07 fadums

a Y = A 3
bULYANT AIEITUA (2551) Iﬂmﬂﬂiﬁﬂwﬁﬁiﬁ/\lﬂiL!“U’ENﬁi{ubLWiWilJ’]?WUiVﬁaE‘]’ﬂuQ@ﬂ

N

[y

Weddldaniunisiaisadave1uainsan aeu lu wasvissuvesayulnswyiaus dild

e

a

NAGDUAY L%aagauw% 4 ¥%8a A Salmonella sp., E. Coli, S. aureus, Wwag Shigella sp. Tng
A521NIEABNTOS WUEITATAneIUIINtuazNsal vililAausadla (Clear zone) Uuau
BuaLe Salmonella sp. way E. Coli wintiu 9innudnty 1:10 lnstAnusiala Nilidunu
AUONANY 2.50 WURWIAT kA 2.22 WwuAuns auadu nuddldayulnsdiillunisshulse
! = v ° — o oA A ! Y Aoy o sw
#1989 22 15a agldmudtueniasion fuun wudi duies 2 nqulsauitiuiiduiusiuae
nsnaaedluiosuuRnig Ao naulsAnuiueImis uaznaulsauuRIni

a

alswn Uszasdnadouazamy (2559) liRnwignissudanauniduesarsatinaineims
LgﬂﬂL%’EJ Aspergillus sp. SSPB433 Lﬁui’lﬁuaumﬁammimﬁzﬂﬁuummi Potato dextrose
agar fifla1uiAngean 250 ppt lumsdnwilfinnzidessaeiugiluoims Potato
dextrose broth (PDB/DW) ua¥ Potato dextrose broth #iflaananau 30 ppt (PDB/SW)
Mniuthdweemsiasadeiinseduleeanudiluanagae Ethyl acetate wagiaisana
nervlunaaeugnisudigdunidaieds  Disk diffusion 9aunisvaasuusznaudie
wupilssunsuUInlawn B. cereus TISTR 008 wag S. qureus ATCC 25923 LUATISULATY
au lauwn £, coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853 wag Salmonella
Typhimurium ATCC 13311 saud98@# Candida albicans ATCC 90028 @15a@inngIuan
9MMN3LAB951%a PDB/DW. way PDB/SW wanadnanmmsiuds wuafiieunsuuinlgsing
nsfuduunaiiounsuauLazdasan Minimal inhibitory concentration (MIC) wesansafia
91N5LAE951 PDB/SW d3U B. cereus uaz S. aureus Ao 128 uaz 256 lulasnduse
fiad8n3 MUEITU BueTien MIC @safnnreuaInes PDB/DW dmsusuafidonnsuuan
B. cereus TISTR 008 wag S. aureus ATCC 25923 fie 512 lulpsnsudedadansiindu n1g
WATITRRIAUTENBUYRIEITARALAYTS Thin layer chromatography (TLC) Tusgsuusa
vinazaie Toluene : Methanol : Acetone 8as1d@U 6:1:3 (v/Av) wuesAUszneuluasana

WU PDB/DW L@ PDB/SW assfiu $717u 7 @13 flen RF windy 0.49, 0.53, 0.57, 0.61,



[

0.63, 0.68 waz 0.72 MUAINU UDNANUTINUIN Aspergillus sp. SSPBA332 1115083519815
fislgssueyuadasslifussanumaiiousin Ascorbic acid 1.25 faan3urefiadans
ausshl Agnosuasany (2559) 9vin1sAnyInavesasannaINdIuAULaLABNYBINN
$1n1 wazdunuazlureInauY Gi@ﬂﬁiaaﬂqméﬁuégamm%cgsuam,wﬂﬁl,%a 3 yiln lauA
S. aureus, B. subtilis, wag E. coli Wwelaign1sanawuuny tnesvinazaie 4 sin Aswana,
lamaalsimu, BN YDA WALNIUDE msﬁﬂmqwéiumaé’u5@ﬂﬁil,ﬁmaqt,l,uwﬁl,§8ﬁy’a 3
YA VOIANTANAWEIVAINNNTINILAL ANAUTILYI5 Disk diffusion techniques 210
N1SANYINUIY msaﬁ’maﬂﬂﬂﬁaﬁ’mﬁ’mLamuaaﬁqwéiumié’ué’?ﬂﬂmﬁ@%m B. subtilis 19
Tneiidurhuaudnansosuinusuduaioniiu 12 Saduns uazansataneruandunnds
nitafndeievuea favslunissussnisaiauesuuaiite B. subtilis 1éATian sesasnie
s. aureus Tnefivunaduriuguinansesuinududuadoniiu 9.3 uar 8.0 fadiums 13
nageUAmNTLTuEan (MIO) vesansafameuainaennnisniiladinse tleniusade
35 Macro broth dilution technique Iuﬂﬂiﬁugﬁm’iw‘%mmm B. subtilis laanvindy 25

a 1%

TadnTusieliadang dwmsumANUNTUAIgAveIaNTainve1uINAUNNTININETAR LB
uea TuN159UdIN15LaS VoIl UATISuNY B. subtilis Lag S. aureus Ao 6.25 Haansuene
a aa 1 dl' 1 v £ ol Qll 1 a a ¥ %

Tadans willlennaauAAdutumaniausagikuailisels (MBC) vasasadnneiy
INAUNNTINNATAABLONIUDAABLUATIIENS B. subtilis kag S. qureus fs 25 Jadnsuma

AGLG

o

q37u neunes wazAuy (WUY.) lavinidelagdnwideieanledinnsenen (ZnO
tetrapods) Ium‘ig‘ljéjﬂﬂ’ﬁw%@@ui@%aﬂL%@ E. coli ﬁgﬂm%'aué’ammﬂﬁﬂaaﬂ%m%’ué’w
anufeunelimnusuusseimea Wilassadislusefuganiaiiediufuiiin deuiuinsds
aiqwam’amiLﬁmé’mﬂﬂmﬁmﬂﬁﬁ%mﬁaﬁﬁu ntuiluradluewnsiisade (Nutrient broth;
NB) A28ALUNTU 1,000 — 500,000 ppm Laztemsiassdedananluldidsaie
wuadiSenin £ coli meldgamail 37 ssmwaidea iunan 24 $alus dmunisdinuinig
\Seyuenteuuniise £ coli ilaraen153InAuYY (Optical density; OD) ﬁwm’%mqi’ﬁﬁ
Jaawnlasnlafiwesfinaueiniu 600 wiluums 9INNISMAAEUNUIIAT OD Azanad
wuuBaduilennududuvedaioonlufinnssne niiddaus 1,000 — 50,000 ppm Lazay
anategeTInsafiaududy 100,000 pprm waz 500,000 ppm Fawansliiiuiinisaday
vosdonuaiiie £ coli anasilvianunsnasulii Ssfeenlednnszneniidnaninlunis

(%
LYY

SUEINTLRATYVDUTOLUATIGY E. coli
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vy
v

Asaniun1steasetiduniswauindndagiaisadinainnalsazlaonueasne

¥
IS a

naunuasaiiiofudutegaunisluaiuméust Inedtureunsiuiiuniside fuwiolud
3.1 inesiiouazgunsaiitlélunmmeaas

3.1.1 dmgauviansann
1) na7w
2) Waonuzazne
3) Y3
4) PEG (Polyethylene glycol)
5) dhafusznd et

3.1.2 gunsal
1) Spectrophotometer w3adilofildlunsmnsaainUsuuwaasA Intensity
2) nifeflianusle (Autoclave)
3) ndesqanssAuuulduas
4) wiudlasuaznszantnalas (Slide and cover glass)
5) avndenie (Loop)
6) amsiagde
7) w3nailu
8) 1A30eTIa15 & s
9) ip3edliianueu (Hotplate)
10) VANAFANVUIN 5 ANT
11) MU (Plate)
12) nsemy (Paper disk)
13) iSeanaNans (Vortex mixer)
14) fifiu (Forcep)

3.1.3 @UUITNIUVDIATUN UL
1) 1@du  1,200-1,500 N5

2) Ynaust 300-350 Nl



3) thifumenmunz iy 300400 adans

4) MsyYs  100-150 3

5) thfumeusine ganAuRa  250-300 fiadans

6) a1sainnaly  200-250 ladans

7) ansadaldenuzagne  200-250 dadans

8) asainnaluaziUdenuzazne 200-250 Nadans
3.1.4 FoqAun3s

1) Escherichia coli

2) Staphylococcus aureus

3) Asperillus sp.

4) Saccharomyces cerevisiae

3.2 A HUN15I8
3.2.1 MsananalslaziUdonugazne
1) ﬁuna”wuaxLﬂﬁaﬂuzazﬂalﬂu%}mé‘m pg9ay 1 Alansu (1w 3.1 A.)
2) dundreuazidenuzaznofivilutiug (aw 3.1 2.)
3) wdntuaziden (nn 3.1 a) thasataldlurianaiainawin 5 ans
8) wipmituuyndadady 1 Alansu (0w 3.1 9) wdald PEG $wau 1
Alansu neuvhnstluliaziden
5) whanslude 4) ldlurinvesndsuazidenuzasnofidul’ (nm 3.1 9.)
6) \iuansatiniioaaialifguvniives sethlusaudundnsiausiasuyéusi

(nw 3.13)

A, unMewarlaanurazne

AN 3.1 TURBUNISWSINANSANANA8WaLUABNUYALND



9. Junaneuasilasnueasnanutiwg

A. Yudrunaulmanuuazasiden

1 Tarhunzwsnanadu

AN 3.1 TUNBUNSISENANSANANAIsLaraBNUEaLND (D)



2. LAY PEG kazdusiuiuinduuzns?

e v a a & vya a v
Q. Lﬂanjaﬂ@W]LmiﬂllLaiﬂl’]mqm%ﬂmﬁ@\‘]

Y

A |

2N 3.1 TuRBUNSINSENENTENANAILazIUdBNNLaYNe (nB)

AN 3.2 f9EN9ANTANA MIASUNIE LN

a1sananale (n.) asanaldenurayne (1.) wavasananalenuiUdenuzazne (a.)



3.2.2 73 Disk diffusion

19911338 Disk diffusion 1u3%n1smaaeudszAnsamaisdudauiogdunid
Tneauniy Disk Aiflansatnndrowazidenuzasnolulsunamieg vuiamiemsuduy
Plate fin13 Spread \HeqAunidifosnmanaasudsyavsnnnstiudateqgdunis (nw 3.3)
Inunu Disk ggnaald 5 fumidluauieade TneUsznaudieds Spread plate uaz

Disk diffusion @43l518aLdenRaLl

AN 3.3 ALYU9N159NY Disk Afla1sananaletazilisnuzayne
1) N5 Spread plate
< v & = N & aa 5 L A& o v
Spread plate \un1sldiegauvsy venasuu Plate N0 a80T0 MW

Tduviauiaguiieaniinunsdvouswinse e iordunsdlivinemsifede

AT 3.4 Funau3 Spread plate
1.1) vnsindealfideqdunisidosniamaasulivuiand uaveglussey Log
phase wazmiouosiasadewuunddagld Potato dextrose agar (PDA) uaz  Nutrient
agar (NA)
1.2) ?JL%JG]L%aﬁﬁuw%éﬂ%mm 0.1 fladdns asfisumianssnans Plate 7iil

a

91T TR LALTITIMZAUTB IR NGUVD T YAUNTE



1.3) JuurauAIgudalLea (Spreader) luloanagediduduiosas 95 uaqin
Spreader 7inun1sguueanagadlumlaukeanegedluinun wazUaesli Spreader 1y

LAILNFLLYRYAUNIELNT Plate

(%
o

1.4) viumadla Disk diffusion (atunew 2) vy Plate udndu Plate 1reuii

a

pnswzdeagdnuuy wiihluvuflgamgd 37 ssniwaioa um 24-48 dalus
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Turbidity

ANNTT nmMssiulares  Uszansninnis
AANAULAS qaun3d fugeqdunsd
(OD) (Cell/mL) (Souaz)
E. coli 0.975 4x10° 20
S. aureus 0.395 2x10° 60
Aspergillus sp. 0.222 2x10° 60
S. cerevisiae 0.218 1x108 80
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PE75 Turbidity

AINIS nmssaulaues UssAnsnnnis
ANNAULEN AUN3e §ugsqaun3e
(OD) (Cell/mL) (Souaz)
E. coli 0.573 2x10° 60
S. aureus 0.218 1x10° 80
Aspersgillus sp. 0.202 1x10° 80

S. cerevisiae 0.209 1x10° 80
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UgsAuNIEMmeIs Turbidity

AINT N9ATEYLAUTRYDS Usgdnsnmnig
AANAULAS qaun3d fudanauvad
(OD) (Cel/mL) (Souaz)
E. coli 0.372 1x10° 80
S. aureus 0.280 1x10° 80
Aspergillus sp. 0.177 1x10° 80
S. cerevisiae 0.311 2% 108 60
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