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Abstract

The study of bacterial endophytes from  tomato, antioxidation activity,
classification;, optimization of antioxidant production and culture maintenance of
bacterial endophytes from tomatoand statistic analysis with one way ANOVA Nutrient
broth (NB) supplement with mung bean flour at 5-15¢/L and NB supplement with
potato flourat 5-15¢/L respectively. It was found that; extracellular metabolite from
supernatant of bacterial solution of NB supplement with potato flour containe higher
total phenolics content (TPC) about 208.58+0.08 1ig/mlL and DPPH scavenging activity
was 69.28 + 0.07%. The intracellutar metabolite extract with. 95% ethanol form dry
cells of NB supplement with-potato flour have 36.93 +0.18 ug/ml of TPC and DPPH
scavenging activity was 35.23 + 0.18%. Moreover, ananalytical profile idex (API) of
TM21 and TM4 were Bibersteinia trehalosi- (APl 20E) and Brevundimonas
vesicularis(APl 20 NE) respectively, which will be confirmed the 165 rRNA gene
sequencing in the next study.
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Kingdom: Plantae
Subkingdom: Tracheobionta
Phylum: Magnoliophyta
Class: Magnoliopsida
Subclass: Asteridae
Order: Solanales
Family: Solanaceae
Genus: Solanum

Species: S lycopersicum
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ansinendos

Reactive oxygen species (ROS, RS)

Superoxide, Superoxide anion, O,
Hydroxyl, OH

Hydroperxyl, HO,

Peroxyl, RO,

Alkoxyl, RO

Carbonate, CO;

Carbon dioxide, CO,

H,O, , Ozone (Os)
Hypobromous acid (HOBr)
Hypochlorous acid (HOCI)
Singlet oxygen (O,)

Organic peroxides (ROOH)
Peroxynitrite(ONOO)
Peroxynitrous acid (ONCOH)

Reactive nitrogen species (RNS)

Nitric oxide, NO'
Nitrogen dioxide, NO,-NO,

Nitrous acid-(HNO,)
Nitrosylcation(NO")

Nitroxyl anion (NO')
Dinitrogentetrachloride(N,O.)
Dinitrogen trioxide (N,O-)
Peroxynitrite(ONOO )
Peroxynitrous acid (ONOOH)
Nitronium(nitryl) cation(NO,")
Alkyl peroxynitrites(ROONO)

Reactive chlorine species (RCS)

Atomic chlorine, Cl

Hypochlorous. acid (HOCL)
NitrylZnitroniumX chloride (NO,CL)

Chloramines Chlorine gas (Cl,)

Others

Thioyl radical (RS:)

i - Tonuwazanuy (2550)

2.4.3 dupseiiinanayyadasy

oyyadasEgnalunIINATEUIUNI SN UeATuY BTN ELesLazluA1IE T

AaUnd Wy nzvedlsavsanefiTiniawindaumenaiiu IneluneinaUnfazdenals
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2.4.4 mstestudunsefiienneyyadase (Tosuazafdnusi, 2549)
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2.5.1 szuvvaaaule (lenwazauy, 2549)
& 1 ~ LV N 4 @ aaa a W & v ol
woulwiiang 4 Anrududuiniierzaavdetoaiuujisuoentinduresansisiuiily
aen1siinUfisen lnsarsasdumardsmiasifounneinlusienie wu Tusiu lu
a g
Adlulawsn Adwe
wulvliguiesoanlusdaiiung (SOD) woulusl SOD szvimiiiivdneyyadase
Suduiinguluinine Ao oyyaguweieenladueulessy (0,) Taewdsusyya 0,) i
lelasiauosoonlan

20, +2H" i H;0; + O,

wulwinzazad (CAT) onlugipzasiaaluoulaifitu fe wosSTnlaneisy
Wuesduszneu TassaineuledannaaUsenoudiandistosvedlUsaudy 4 wiied
willouriu urazmnegesiivuie 60 Alaniadu nisdaidgewesmieraduluuanasyinsa
Fadutoulesininiaaieditnsuo 4 nauae 1 tmana wulwim-aaaviuini dou
lelasiuesoenludluiiuluanaveniuazes nfion

HQ, + 2H AV /Lpls'a's H,0 + 05

ulwingnilnleueiaandina (GPX) touladeandiaassiisnaailomiy
asAUsvnaveylulassaiuenaulul touleingnilnlouwsoondina vihniiiseufise
Soinfuvesaszneulelasiauvaseonian liun 0aefeandintu (ROOH) warlslasiau
woseanlys Tnglinganinlon (GSH) smluufitedas wulwidundoasaduesdnidegn
ssuililliignihmeniedemenanizfisiimegnesandladuietiouundaszuniuly

ROOH + 2GSH ™ i ROH + GSSH + H,0

A151e0 2.2 madweyyadassiidadueulviuazlifueuled

Usean mw’fmaw&aﬁais

asfueyyadassinulusuneuasdnily | catalase (CAT)

wule superoxide dismutase (SOD)
glutathione peroxidase (GPX)
glutathionereductase (GR)
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glutathione s-transferase (GST)

ansiueyyadaseinulusaneuslidndy | elutathione haptoglobin
toulel lipoic acid hemopexin

ceruloplasmin uric acid

albumin bilirubin

transferrin cysteine
asfueyyadasyinuluenmsuarls) Tocopherols carotenoids
donduioula ascorbic acid steroids

ubiguinonesthiols

inosinetaurine

pyruvate gallic acid
flavonoids trolox
BHT BHA

n http://www.stkc.go.th

2.5.2 szuvtpsasitanlave (Metal chelators)
A o v =la & = a a v
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Aavlavglusunodiulnghitlusiuisunasusnlanediig wWeslutunounisineyya
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=
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= 21 A L2y ~
wianlugUae A namaiieonaniiy

2,53 szuuvessiuayyadass (Antioxidant) lenuazane, 2549)
b = o ool a 1 i % . o a a‘dy 2
a1sfueyyadasy Wudwiiulaunaindin Antiradical Jaquiuddwsidlagn

LY e

Unfilmiduasudavdetdnoyya iioligndesnsafumeainuuazensldiinaisuoud
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sanguauiuny ansiueyyadasuluaisiiawsmijisedvoyyadastlnonsevdels

duinaseuuroyyedassvihlvioyyadasuade siordneyyadasslivunlunagnyaujisen

L |

gnldluilvidilusie degu 2.5

u

F#“r'(}‘-r',\_\ Antioxidant

Free radical

auhnmgninmumﬂmmmmm

! )
) K &Y e oA L L

= @ a a
JUN 2.5 drnTuauata sTLaze uLadese
M - http://Awww.knowabouthealth .com

= o w
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Wulellelaslalman sisnsadanlalndn uavlalalaslalmen Indudrriineuyaiifigviuse
soDYYan1e 9 1y syyagueseenledueulessu (0,) syyalansend (OH) luninoen
Tast (NO) walslasiouoseanlad (H,0,) arsassivimiiasuansildvhuiiluuga
Tidvundudeluvhmihitlv lalelaslalmenannsoiddnganinlouladalnd flelas
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woaraidauazoyyateiifilalasuoaneilanieyDadluu nduiluaansiuoyyadaseiy
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uenanifluommns iy wals Anuazanlns AffansTndfiueafiuesdussneudiayas

figuidueyyedasy Wun nsmawdalumu wanesmoslulaues wnesaiuluniiv wat
ledlunininy wenmnansindfiueauds arsvarla-usediinylufivsng 9 WAt 5,000
vila Fauvadulsaanldetietios 10 nqulumaafl arsaliuessdffinsinwintie
N9 ldun Aundu was nofdnu

ansfueyyadastlugaunimsinuaudadd de
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2. @nnsennvifisefaniulongle

3. \Wuansiueendinduls

4. lyifinansenunonisuansonnyostiu

2.5.3.1 @ssusyyadasziidndny

asfuauABaszvIaasuBURDoNBLALTASINAUA IiuA Friud Janiud
Fawdou udwalsiiu Fafiveuszngnuadl (Phytochemical) iy ndfluea lolanalon
Wiy

Amnius vitamin £) iuansiavaneldflulasiuFmuunniudsiudionneg
undsermsdndaginy Ifumiueneyndiiend duiunenniumety thiudnoing thituda

wiies Uniunandirey widanenmuneiu widndausus aunt1nana

JUT 2.6 lassasrevesinnfiudviewoarivlafisea

g http://www.thailantern.com/main/boards/index.php
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LY 7

Fanfiud (Vitamin C) funluity dndidednaznalisailsen wu dds fnds

]
v

WInen du wzun duyan 5y uzewdon uravnegn wWindiuTen uleelad Anazth

ganazan luus Hnviu Bnn1aLden

s =
..nlo

HO

HO OH

Ui 2.7 lassaiwedinnfiudviensaueanesn

3 http://www.thailantern.com/main/boards/index.php

asUsznaudadion (Selenium-Se complex) svaglusUvesanadedouriy
! ! ) ¥ y | a =l |
woulwilug1anie 1w selenium-slutathione peroxidase (SeGPx) 1aeandnsdeeionns
=, < oV i @ e & o pet o A
Wunsiialen alduagseugnuuin @seneidfiflssunllendusunseldGmunsds 4
mMsfuesgddidondnnlaenss) wuanluansmsia y a1 2 wes Yayun iiednd
a o A -_;7 Mo =} =] [ @

wazdy vyl Wieues ieldly vunilleadn wasmenmungTuuazianie

Andiue (Vitamin A) wusnluduny d@ula o dauw fedndddidendy
waliifiidmaesd (dun dnshds dnds dnnanade lanes uxinean usdema

walsiiuasn (Carotenoid) léiun tudualsiugiiuuazlalafiu deansid
unumdAny Ae ludwalsiy (Seuumsviiuvessiinieaunsaidsuudualsitudy
InnTueld) wunnnludnifiddeadu wu dndnde dnnaneds dnds vienlad Annaldiis

wilavdu 1y Winvies ueiiegn uravnedn undoma uasen
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e N e Ny

B-Carotene

oxidative cleavage

15
R N - CH2OH

Vitamin A
(retinol form)

JUT 2.8 Inssaievasinfueuasud wal s

iy http://www.thailantern.com/main/boards/index.php

asngulwauea (Polyphenolics) ﬁ“fﬂLﬂumiﬁﬁwmmﬁwﬁ’cﬂumsﬁﬁu
oyyadase Wuanshueyyadassalasuinneusnuaswunnnlusssuna ldus iy &
walsi ydies Fenlnuan wazlinluns lutligtuwuarsusenoufluednlusssuyAuinnin
8,000 ¥lla Wuainlaanasg1ei1e wu nsnduednildalusmiuessuazaliuoes auis
Tnssairalnduasidudon iwu dndu iweniu wasumily Wusy

ayWusvaInaliuawd (Flavonoid derivatives) wuuinlufiasinany

1w Towawgluende) wazwaaniuneae
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OH
OH
OH
HO O
a8 -r
o
OH O
Luteolin (-)-Epigallocatechin-3-gallate

JU# 2.9 Taseatedegseyiudeosailouoss

i ; http://ar.iiarjournals.org/content/30/7/2519/F 1 large jpg
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HOO  +AntH (61164 * Hop o Ant
ROO™  +AntH —— ROOH + Ant
0" +AntH ——> HOO+ Ant
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2.5.3.3 Uszmvasarsatuayyadass
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1. @siueyadaszygugdl (Primary antioxidant)

anslunguiidmnilug s avsuseneuiluedn viwmhivenuizengnlaves
mudneuyadaseluuffidmeendindunedlutiu  uonanildisudensiviafiseasssund
wagasdunsizd Jiome Towdl fillovAinezdug Geanslunguinanmimdhiidusals
Blinasou

2. asindavisegadueandiau (Oxygen scavenger)

anslunguil 16w nsnueaneitavienniug Wudy aslunguiasidin
Ufisuiuesndlaudadunmstismdnendaulussuulale

3. ansinueyyadaseyiagil (Secondary antioxidant)

anslunguil Wun osTwsuauaynsalasinsiitia yhnthilaaneluanaves
inlelanaseenluslinuasidnuades

4. woulesiffiorisiusunadasy Enzymic antioxidant)

arslunguil - Ieud wulnieguandueuleiusug iifignsdueyys
8a5z (primary antioxidant _enzyme) uaswoulesiifiquitadueyuadasy. (auxiliary
antioxidant enzyme)- anstunguiviwiih s daeendvuniosyiiuiveseondinulasiome
lolasioudeseonlas (H05)

5. fnsAlanvIedwIaunIYY (Chelating agentorsequestrant)

ansbunguil Wur nandninnsnesily Wi arstundudiviminiiludusy
lovsuveslavy. wWu win - uasvesues  dalossumdiiidulesoulduaiinas sz

anFLaTuY s ludwinliinuansUsenaudsdouiiaas 5

2.5.3.4 A7pd1uAEiueYYadaTsaINa1sainsTuYId

1. 30 NHUBINGTTHYIA

AnnfiudainsssuAeglugs-Inleilseansed-savh-Inlafisoa dwinniiug
dunnsiazagluguiuea-Inlafiseasinmmiddenydl Iandiudlugud-efudsldansssuwna
finadidadnsneuywdegedesasiiniloiisufuinfiudluguiuea-wosy deldanms
dunsied Infudlinnuanunsolunisdueyyasendioudasy dstisdestusadgninane
uazddieaty ahegifuiuvesimnielasamnsluggeeng

2. @158 N T (Green tea extract)

yudendurniinuinfiansdueyyadaszanniian Tavansiuoyyadassi
ddyiinulurnder §9091 Shunalanndy unatan vie 5553 (EpigallocatechinGallate,

ECCE) Fudumsusznaumndanlivesd iedosiunisviarsvenwaduasiieidonneyya
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dasz Fainalunistiostulsamala Tsnituuazivdon Tuisemugunglaawnuodduli
Wulumaund enwansalunsiduansiueyyadaszues ECCG geniminniiufuasinitiu
94 25-1,000 i1

3. gnsatmanlsauss3 (Rosemary extract)

Tsaunsuayulwsiliiielinduazsandluomsvesouinmuazelsy Tsa
w3 (Rosmarinus officinalis L.) fiarsfueyyedasy 1y nialsausddanslugea uaznse
Afludn %ﬁﬂﬂitﬂdvﬁﬁﬂisﬁw'ﬁﬂww‘lumwaﬂaaLLasﬂaqﬁ’uLﬁaaémﬂmsgnﬁnmamnawa
o5y lugnamnssemsiimsldansadalsaus Wietednergmaiiuing annswiiuiiy
‘Luw5&1ﬁ’mil,f':aﬁ’mil,uaslﬁaau%’U’Lﬁﬂ'mﬁmam'ﬁamwﬂ{fﬂﬂsaﬁ’mimLLM%LﬁaLﬁuaﬁéf’auawa
daszluewsuiiasnaqldediclasndty Tofvesansarinlsaus’ Ao annsonuarudouldg
flv 240 eernwardua SumnzdmiudnluisiuneanieuuuyuiRe)

4; @15ananviuniL (Pomegranate extract)

sufinduunaswesansiesadassiidifey e nindaide (ellagic acid) ¥
fissivEnmilunsiueugadasygeunn Mnemiddewuhasadeaniuiiudisan aruides
naialsails lngldanuaztiosuadgniansusnaini asataerniuiudeanau
fulafalnedudamshnueneudlomuty oo wele (angiotension converting
enzyme, ACE)

5. @5anmnuEneu (Grape seed extract)

asanannuadneiulsEneusuansioyyaddsyviae e a1iidfy Ao
lodlnweinluslepziiu (oligomericprocyanidins, OPCs) Lawisaiasimsea (resveterol)

v o

fﬁqwujwﬁmma’lmm’l:uﬂwsﬁﬂuawaﬁasxqqndﬁm”fﬁuﬁ'?juaﬁmﬁu?)ﬁwnamﬁn Fatfuans
afavnuanedullassngaiituuslyninesiene 'ﬁ"JaJ%’m-ﬂmmsﬁﬁﬁums}mmﬂawa
83y 1y 01U Shiay vasmdeniUsny usnntimAdudimudn OPCs devilvianla
swuumsvguidsuienifiuund heltesiunesansugmitaisduiuanguesniaiieaty
dloonganniu day Wldtinmahmnsaneuldidudnnsenouluniasdien Az

6. lalalu (Lycopene)

lalafuduanslunguualsiiuess wuinnlusmdomeuasnandneianuzde
wm Inienuinlalatudsdguauifdueyyadassgunnannsaansasideslumsin
sauziauazlsaiila dnideliiveasdungudany 50,000 au Tnglisutssmmusmdemauay
nAafsianuandomennnndt 10 aaedUn1i namsnaaesuansiiiiuegradmaudn

ausnansnsudedlunsiinussaeugnvannls
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7. Iandiug
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usameInsgiiuiuds Induddeaadedereaanu WnAsSaveulRiuimsso
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8. ansanmanluulefiog
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Tunguwailalnalalesiifiognit 20 wialulusdefog Fegreduoyyadastlusienigld
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og1iiUszAvEnn guantalunnfiunislvadvuredladafiagnenie Taoamsegaded
auedsrgesiulsavasniiongasiuld

9. nsadavilalude

awueyyadassTsuvIR g A ea tuegslusnne Mty
onsieiuiiunumddglumstieuSulpnssuiuntseragthmalddund sy 3
Uostuuazusamlsaunandouludtemmanle

10. gAu

duassssuminuldnnlufisiniSdide wdu i fanaades fnuaeds T
Finvszdriuvenanazdenndyiuidyilutameninssmusenisalasasuds Safos
wdgiuudsniinsaneuiinmesuazutveiiiuase waintas Huaimaivinlhadly
a18euue WWenanwton venls %qm‘s"‘s’wiswwuqﬁu%ﬁwﬂaqﬁ’um3L§awumagﬂ"s”umw
wazapUsvamalad wsziidusnilumavinarure seulsidngg

11. TewpulasiAany

fimdrandnlunsruiunsaimdenulussdugag iielvieadanegues
yenevihaulsiegun® wnssmetineulaimavuieiosay 75 feradediale vadwad
dosmsndinuguasiinnudomslaeulmifumanndifie W wadnduderals
wadawes elilinnuiui visvinvlunseinduazdeurasananuiaeion duwad

Ravdasisanislaeuledfamuiiedisiuyanuanla

2.6 @15Usznauiuaa (Tade, 2509)

2.6.1 #1sUssnauiusansoaIsiluadn
ansuszneudmanfiuedn Wuasngulweiinuunnlufiy Svanenguiiddaueu wad

Lwewd nsnfluednuazunuily Wudu Falaseairamdnusenausteamuaslsanin wiui
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dawlensend nfu Tavunssifuasiiida azaneludaviazanesiminueanesodldd
T,ﬂNa%wqﬁugwumaqaﬂimxﬂau?\luaa%Lﬁﬂmnmimuéfq‘uaﬂumqa%masﬁuﬁ 1 luana
Fulurmifumilensenda 15'1ma%ﬁmﬁwumnﬁqﬂu‘twaqamaaaﬂiﬂizﬂa‘uﬂuaa Ap nglad
uenanlgamuinensiinemudatuseninsansussneufiusadiefutes vieasuseneud

ueanuasUTENaudLe 1wy nInAsuandan nindunse wiu wayludy

M3 2.3 Tassafevesansusznauilusangusing

] o &
g gnsagneiy Tassafranugu

Simple phenols Cs Qon

/O
Benzoquinones G

Phenclic acids C-Cy ,@

Acetophencnes Cs-Cs

Hydroxycinnamic acids Ci-Cs @/\/R

o
CHs
o]
oH
\ -]
k>
N

CH,

Phenylacetic acids CoCs {
y
<_:z

Phenylpropenes CeCs

O O
Coumarins Cells @1;/(
=
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=
Isocoumarins Ce-Cs (:QO

Chromones Co-Cs I |

(@]
(@]

Naphthoquinones CeCy
(@]

i - tham (2549)

OH

-

OH

RH
OH

R

O»

R RH
OH o
R R

= b = o =
Ui 2,10 nalnmisdueyyadassuasanssmoniluea

Ol
R
8]

(

fian - http://www.lib.ubu.ac.th/jdb/jubon/pdfjuben/jubon-2006-08-02.76-88.pdf

2.6.2 anwawsalunisiluansdtueendinduvesasussnauiluea

AuaulAvesansuszneufiueaildsuanuaulannluliagiiu Ao nsiluansdy
pandiadunieansimueyyadaszuaznisldarsusvnoufiuealunistiestulsadeg Tng
a'rm‘szﬂauﬂuaa%ﬁwﬁqﬁ'ﬁw%’mawaﬁammxleaaummiawﬁ'mmmLéenmﬁmﬂaﬁ%m
senfinduvetlufunazluananieg menislievneulalnsauunoyyadasoiasnida &

UfiSendelui
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ROO  +PPH —_— ROOH + PP
ROO + PPH ——» ROH  + PP’

fiearsuszneuiluealviezneulalasiauuneyyedaszluuds oyyadassves
assgnauilueaszAoutalimuaiosnim Aaludsdvihufiseniuluanadu uonainiu
ayyadaszvesaisyseneuiusaunyiadauisosiudiiveyyadaszduqld Juvild

ansUszneviiueaamnsnandiaueyyadastlditannin fafAzedelud

ROO" + PP _— ROOPP
RO+ PP — PP

aUsznaufiueaingawuiiinuautfiuasdusendmdutuaiunsonulaludiu

Anequesiy Wy Lwan (Mwdes Mdas wanthy drauaven) sa (adu & wazwinlnesi) lu

|
=l

(v aziTeuNAn1eg) wagdaudug (fuma Faview) LLawﬁﬂuaﬁUsmaUWuaaﬁLﬂumiﬁﬂ
fuffe Walwuews

MnmIneasanudierlaliuess uay ayuENIAFULEINI A ududRL Dua iy
sondduiinunnluemnsfiulvtunaslefmanio wazdadnduiduaiun aau iR
nande Auntagdiuumlenseniauarlasiaiaduveslimanadapting wu Taseadne
fugrunasarlaues naaslugl 2.11 vijlansendavasuwiu B Fafiedutladevdnilily
msfiosanmsansalunaduasieendnyiy lunsdvesmaliuosfmiunuinnlens
ondafidumasparalCa’) 2w 8 fualiflgniasdAduaisduoondindisnnaifimumi
ortho(C2” uazC67) Wnuiimilonsendafisaumis meta (C3* uasch?) sglaifiantadngn
uaﬂmnﬁ’mujlamaﬂ%aﬁﬁ'umm C5 (19U A) Uaz d-keto grotp (C=0 fiAsuaudaii 4
voumu O (U 2.1 eadunguesiquercetin filaon svindjisensulave Suduns
Hrwannisineendindulddnnimils daumileasendazesisuniu A (5U2.11) dunus C5
uazwyflansendaiidumis C3 wawiuszesening C2 uay C3 Twasunau C (JU 2.11) 9ziina

wintperonnuauifninduansiusendinduresmianliueys
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5 4

Uil 2.11 Tassadeiiugrunaznisssysumisanfususzmenluluanavaliues

i : Tram (2549)

OH

{;//,\\\/OH

|
U\OH

SUil 2.12 gnslassasienes quercetin

o
Ty /OH
o

=3
B 5

N : tham (2549)

Tuemsuanatesauiiunanniiy wu fn ualsl Safiviaeg thrald 1y (Do vuas
MunzduTuaassenovfluealuumaiunnassiu ideswinmsadansdsvneuiluoa
vesfvaziifedmaduiugnisunasisuandoud e dos

AusuTRresETUsEneUuealudiidneyyadasvanunsaieunnamune e
1 @siueendinduld Tasorfevdniiugiu 2 Fostd

1. Anrududusin ﬁ’l5513\1B;fu‘ilzgﬂ‘if%ﬁ’e]ﬂ%@‘ljax‘lﬁJUﬂ'1'3Lﬁﬂﬂﬁﬁ%ﬂ’l@@ﬂ%m’ﬁj‘l&’ﬂ@»ﬁﬁ’]‘iﬁ
Tadansiinufisenls

a P o a

2. ayyadasyignmineenluudnzdesdinuaies

U
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2.6.3 mylwTeidinafiuednioun

USinnansusgneuituenitan fianuduiusivanuquesansdmeyyadasy 3
aunsamlalagds Folin-Ciocalteufunisdinuinisifindlasenduujisuieendindulae
asUszneuituednluasevarsluanmuduae viieluasazaeludpuafusun (Aranu
Uunsa-en9 10) wazans Folin-Ciocalteu  reagent FsUsznaudansavealvluduin |
(H3PMo1;040) waznsavloawevivamuin (H;PW,,0.,) gniddlaeflusdnlansenda niu lu
asavanglafiauatiueiun WaduiamunazluduAtuug daduarsuszneuidadoudih
Wy LLagﬁﬂﬂi’mﬁ’mﬁ@umﬂﬁml,aqﬁmmmaﬂﬁu 760 wiluas USurmaisuszneuilued
nywagldnsaunadniluansnaspusarssnuluniisfiadnsuauyaduosnsaunadnuie

GAE (Gallic Acid Eequivalents)

CeHsOH '+ Na,COsFCreagent - ——p (Mo-W complex)
asiuedn ATsznauLtagoudnty

2.7 A5As1EANENNsasulunIsAuand Inty
nsIiATzimAREII e NlunIsH U BN FWYU (Total Antioxidant Capacity,

TAC) fiviane3s laun

® MYAAsIERINNIsEueyneulalasiau (Hydrogent atom transfer, HAT)
\ & Oxygen radical absorbance capacity. assay {ORAC)
- 35 Total radical — trapping antioxidant parameter (TRAP)
® mFATEiINNTAsHIuBIEna TR (Electron atom transfer, ET vie SET)
- 75 Diphenyl =1 - picrylhydrazyl assay (DPPH)
- 7% The ferric reducing ability of plasma assay (FRAP)
- 7% Trolox Equivalent-Antioxidant Capacity (TEAC)

2.7.1 m3laniainuaunnvesasiiueyyadasslunisidnoyyadasy
DPPH (2,2-diphenyl-1-picrylhydrazyl radicals Scavenging, DPPH)

DPPH fie aynadaseiitafiosuarannsosudidinaseulddn iteidsudiluanadi
Lidueuyadasy wandlelifuesnenlelnsiouanlanady aviliasdenanliueyya

dase sagu 2.13
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O,N N—N O,N N—N
NO, NO,

Diphenylpicrylhydrazyl (free radical) Diphenylpicrylhydrazine (reduced form)

Ui 2.13 lassaSvesans DPPH Mllueyyadaszuazliidueyyadase

#1171+ https//pirun.ku.ac.th/~bd755242/7.htm

msdnsisiruaNTITesaIsinue Yy EdasERfnE I DU 1SR ABUY ST ANE AT
vasasduayyedaszlunisvudanu DPPH flegluguevyadassiaivsiiegluansazare
(Qeaild OPPH Tiegluguerpadaszann osnnldanie) Taslumsmeaeuiiedld oppH (@A
) v ideiuansdmeyadasdlussurnaniitmvun waziluiadnisganiuuasi
AYNENIAAY517 wilulns deuUsiunseunTuduture: DPPH dufuntsanasaaaniy
\iudureq DPPH (eouas) Usuoniveiuaiuisolunisindneyyadaszeosansiuoyua

dasy

2.7.2 msiwnginsandniwvesansdueyyadassluntsdeiunsiinlalas
wWaseanlunvaensnaludda (Antioxidant activity)

nandlufidndunsaluiurtandsiitussddiudndsenay dugu 244 vildnsail
ansoduiveuyadaseiifioglussuy dildnate Bueyyadase andufwiufisend
sendauluomealildlasiwueioenles duiu rougnaladuiliefies Erikson, 1987) ans

Auoyyadassinusydludnisgneu viliarsianaunso el nasoufveyyadastls 3

1Y
v v =

annsaanmsinlueyyadassreansndludnlel saswgdussavinmussansduoyya
sasvlunisdedumaiineyyadasruoinindluddadeinlaoiiuasdueyyadaszadly
asazanefifinsndlutadananeg lissosuils Sarnsgandunasuesansazansiinamen
adu 234 wluns Afildduustunsstunmududunestalnsied-oonladiAnty fu
MIanaswasrINsganauLasislsuenlatiiauansovean sinueyyadastlunisnodu

nmsiinlalasweseonludls
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JUR-2.14 nanluiudluasn

707 : hitp:/Awww.chermicalbook com/CAS/GIF/506-26-3 gif

2.7.3 Msleswivniaauawinlunisiiadnanvasastueyuadass (Ferric
Reducing Antioxidant Power, FRAP)

asiduiatgoiaud awnsodedianateulifvesmeneluanalunsznaves
Tanziannsawnnd aiuloosuld (du nén vewas) winieglusuinesdaleseu (Fe*) 7
ATIEWSO N SReBIEnATeNNENTaY 16

Fe3+ + e SN Fe2+

Tudndaniieyyadassiinuunflgmiuansitoondiuuagheetfiiser (ROS)
leeoudassvasmdnaunsmiduisimaiineyuasendwuilneudite Wy eyyaguives
eanluduaulosau lalnsauiUaieenled wasoyyalensonda Wusu

nsageuAmEmITalunsiludIRdilunsfnuimatiatnsolunsdudiSang
visadudalididnaseuunanseyyedasiiduassivunis lussuuvesansdodeiidasnis
vnaou lasansnadeuanludlididne seunneyyadassudwilruasuduarsinsiaan
nsinuiseidndures Fe” (CN), Tuilu Fe” (CN ) @sassinliiidiity szozianlunisvii
Ujisensziameinlessutuansataurazaiadainsi anunsaasaaeuauausoly
nsitadldmnmsinAnsganduuasiinnuenindu 700 wiluams Sefuniaiutuvesdn

nsganauuaedsvsvenldsenuamnsaeinsiduimbaeiaud
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2.7.4 mylwswintsiusandindulaeniswanarsdiunualsfiu (Beta
Carotene Bleaching, BCB)

Lﬁuiﬁnmﬁa%m':?wﬁmqm%gﬁmawaEaimazmmmmm‘lumsﬁ'mﬂﬁﬁ%m
pon@inturesansana livannainujiseeendinduretunualsiuuaznindluadnly
odadula TasmUSnamsdeyyadassluasataiifiquant@lumsiuiveyyadasy
voansndluadnieseeniadivinufifeeendladiudualsiiu winansaraiinuauddiiu
ansiueyyadasylafauiiluduivoyyavesnsnaluadninliannsgadedduvonudun
Isituasla

MyATIianssuMsAuURseieendeduisniswenansdiudualsiuiililae
MInauEsuAualsiutunsailuadn lesfiniudufnaisdeliudualsiuwasnsa

aaa

Suednitriuldd anuunssdulpentsldanudouid 50 esrmwal@emiiolhianuiise,
pondindureanindluadn lnenisunndvesesmeulalasisusanandisngulaeeddn i
adu veansadlutadn ihlilAneuyadasiesoondatsaresndladiudualsiwhlingy
maiiliddurenudualsiuanadn nmawisuasdawnsadaldlasnisiarnisg andunas
- - o ) A« v a

nANUEIAGY 470 ulumas Mluansafavaaeuiiosruszneutseasiueyiadassay
AU30NUNINUYYADATTYOINTRAlUAEN MetuTsamrsatiesiuni saargdmsoniade

eAVBIUAMA 15U

2.7.5 myinMwin1sIunuimeialessu (Ferrous jon Chelating Assay, FIC)

\WunsmadeunaTsinueuyadasylung nvaiAe 1olaud vie Fmiaunsus leua
nsn@ninnsnesiily Wudu aslunquiiaminilysuiulesouveddany Wy winuas
noauns Fileosumarlibulossuildnatunaziseliisoreondindut otlusiy vilHian
asUszneudsdouiliades

Fnwageuanudmisalunissindivdeutiiulavyleseu 1wy wmdnleesuvesan
afmiidesnsmadey ﬁaﬁ’ﬂaleaa@uﬁamﬂuﬁqrmﬁﬂé’wﬂum'ﬁvﬁ‘m.ﬁﬁ%mLﬂﬁmmaﬁﬁ%ﬁﬂ
WiAadumseyyadaszans 9 If 9inuffsoued Weiduanaeslsludasluayludufuwme-
falovou (Fe™) udnzaglugy weslslas-Fe” noundnd Gearlidunauasirarsastanaaey
fanuannsalunisugedu Fe' avilitduncuos iloslsles-Fe™ nosndnd ansasld aan

o = a A A
ﬂ'ﬁ?]mﬂ'?ﬂqiﬂﬂﬂaULLﬁﬂVIﬂqunT)ﬂaum 562 UTIULQJGW
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g

2.8 N1IAAUENLTRIAUTENG
& v a £ @ aa " " = aa [ v &

nswenieliuiansefe s Aseptic technique nuneds 35nstdesiulalddoan

neuentluUzUy (contaminate) luszninamsufoRnisaneg wu nsidiewde nswnzie

& L 9w a Laaa Y &
N1IUT5RMsadluUWETe (pour plate) n1subni¥eliusansiismsdeeludl A

2.8.1 nmstaloluamuminde (streak plate)

"‘J‘ﬁ‘f&ifﬁ’uLmﬂﬁf%aﬁﬁmmﬁuﬁumﬂqﬁiaaqﬂismaaaﬂlu videfinudesnaneiiay
vildurazwadusneanaindu msfieliidousnoenainiulditudesdalildssormiaen
fign dmndedsdousiufulivinmsinidesnads (restreak) msfmdoutady

1. nsdadanuudng (simple streak)

Tdguarlviaudeuuss Indslurummdennqadudy daludosqduiuuyeiice
sumdetiosasauug neonidugasiien

2. msdndauuuinfy (cross streak)

Dutshiealfnniigeluiossfiinag Ingvinsinguauteusnudafaasuuemns
B aToTamuNTILSNS NI 3-0 (U LTI 2 WHa A AT IaRS NS 3-d Wy wuadi 3
TWannsemnuini 2 dmau 3.4 Wy uazuuaft 4 Wanndeainwuad 3 Tnefisosdaidoes
Wil 1 upy 8 aedeslsinui Tnedeluuusi 1 wflfnauiasmaumnuiuInniign uay

d‘(’ = o v £ =l
Woluwuafl ¢ aziidniuiazenumnuivlesids

Select colony from starter plate First streak on fresh plate Second streak Third streak

JUT 2.15 n1sTautieluaunizdio (streak plate)

i - http://medial.shmoop.com/images/biology/biobook _prokar_graphik 20.png

2.8.2 nmsilidanszane (spread plate)
= a:i{ 1 ] 7 - - " ] =1 v o o r=1
N15199919eng 10 dugau (serial dilution) n15vitAea1aleelddrvindeans

(diluent) Tnefinsléiinnde (normal saline solution, NSS) Weaaswines (phosphate
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buffer) uasuinau Wudiu 1USuns 9 faddnswautue 1 Taddnseliduseiuanuie
il 10-1 nugaieninvasadudu 1 feddasldnasndnludelidniescey 9 fiaddns
[ ) 2 ci o | A 2 ' 2 ) A A o

aglmdusedvamnuionsit 102 vihuuiluGesgauniagldseduanudeasfidesnis
- ' o A o | . . o ) A o v o g v &

L8N NTNNIDINNEUIN (tenfold dilution) U152AUAIULTDINNADINITUIVIN AT D
N3waL (spread plate) lnegadeusuing 0.1 faddasldasluomnsidsadevhnmandewelv
nazglumianemsidsade nelduiufiguiues F5dadeddeldmetafisua

[ v
e nuee

Spread-plate meth

P P od Surface
& Incubation colonies
N 2 \: =L ?'-"'"
Sample is pipetted Sample is spread evenly over Typical spread-plate
onto surface of agar surface of agar using sterile results
plate (0.1 ml or less) glass spreader
3UN 2.16 mavilvilenszae (spread plate)
iy :

http://intranet.tdmu.edu.ua/data/kafedra/internal/micbio/classes_stud/en/pharm/pro
v_pharm/ptn/Microbiologyimage006.jpg

2.8.3 Mswan (pour plate)
vinmsiieanadieuuu tenfold dilution shszsunsifeswiidosnsuwimamnan (pour

plate) laggaiousning. 1 faddas ldaslustueinsidsade wemaasudeniigs

¥

wasuwadiiguugivszunm 45 swiaidud aslusuniiie wyuauomaidsadeliive

NANAUDIMISLE LB AU
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Pou"’l,!.! method p— . Subsurface Surface
) / Incobation cclanies ~ colonies

F —4 . [ e g - ._\ "- N
NG S : s
N T S T ax.&-:- :

} ey Sy
Sample is pipetted Sterile medium is added and Typlcal pour-plate
into sterile plate mixed well with inoculum results

gﬂﬁ 2.17 msiwan (pour plate)

ﬁm :
http://intranet.tdmu.edu.ua/data/kafedra/internal/micbio/elasses_stud/en/pharm/pro
v_pharm/ptn/MicrobiologyimageOOé.jpg

2.9 msgauduuwnsy (Gram’s stain) (fyaun Ssvnauavens, 2504)

msfonduvuiniu Wisnndeadulunsswunuuaiiueenidu 2 nay ldun
wuARiuunsuUINKazLURTSounsa Y Tneldadoudaus 2 via dasusniBenda primary
stain Ae A3arn Talowan (crystal violet) fdsndouniud uAniaon3unit counter stain
w30 secondary stain d#ldde iy la(safranin O) fiFunslaemstandluduusndiomde
fiaiflo SuawrounsaTuadasasada Llsameadiuafiennmaduusesaiiiofasinih
RuvSeh iflesnmdusadussiuaiiaunsuuiniufmuianesase lloianldfuasdle
Wwuansazanelelofiuasluazsuiud afada Tilewanarelundnifilassaiadudow vidlid
Anfidsiu eanidedsaduunfidest teaneaed 95% wunafissunsuaydaiiluiuegly
dulsznevvewmilngadun lulfusgnavaieenufiuueaneses vhligsdeadninedy
nEnvesdimanes mrurgadnoutuunfisounsauIlifing dtuuaiidunsuuini
dulszneuvesnluvadimdululuedifes idnvssniada laloiandnsAautuey Fadeun
diefewiuseemiiule nfnvadtemuaiiiananunsiiaudilifndevdndundutunevt
JufunnuuananssziuuaiiFeri 2 nquotadaiu

nsfuunuuafiGeedisain 4 eentduaeanguiuenanazivsdeviodiannly
m3fupiifemegadsineud fldlumsiemeilsafndouuniiiousiinuassadisly

msRasandenagldlunisinulsanig o waiiunae
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Lipopolysaccharide

Teichoic acid =~ ——

Thick pcptidaglycan{ i

Cell membrane —[ .hh A
1 “

Outer envelop —

Phaspholipid _
bilayer h

Thin peptidoglycan ——

Cell membrane

(@)

JUT 2.18 wifawadveauupiiGounsuuin (@) uasnuaiiisunsuau (b)

i’ http://www.foadnetworksolution.com/uploaded/ 199.JPG

2.10 msveseunsuanaulyllylalasy aandina(Cytochrome oxidase

enzyme) (dunu, 2537)
nsvageumnanouluilelalasu oondinaCytochrome oxidase UIRUATISEUN
wilndsldueniluafisandu Enterobacteriaceaefiu Vibrioaceae o fendnansiiwuaiiie
nquualsddiivuiunseondinfinwealwsiadu (oxidative  phosphorylation) d1m§u
vummaelasaraandany lussmniivuaunisinaauindvesiinmsgemdidnasey
Wiwneendauleyriugnldaudedidnasey lagoarfonisiinuvaslelalasusneg
(cytochrome)afifte gnlguestoulal wailliviliaath lelalasugarufisueendianly
fniiiesgneneus vietadidulelnlasy @
avvaoulatliSiewuditn@lifid Jeexifiilognaentlad Sietoudildiiaesin fo
tetramethyl-p-phenylenediamine dihydrochloride %38 dimethyl-p-phenylenediamine
dihydrochloride folausiaesiiaundadliisia wiagfidhadediiuduilegneendlad

2
o =

fatunuadiFenfioulydeendiwaszaiuisoeendladiwiaudivant vhlddududiutud

i

FAUPUMITTA)
HAUIN ; WAL NWIO RS WY

= T
naau : Widansiasudusaude
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2.11  mmedeun1suanaulviazaziag (Catalase enzyme) (v, 2537)
nsvedeunIsHaneulsinzazaa(Catalase enzyme) Wunismageuliieduun
wuafideftannsonanoulednmnmad Tnoundlurumunaglawuuldesndion sxaenaes
lelasiuzswdifuesndiawiliiinlelasiaudaseanles (H,0,) Fududunmedowad
weiwuafiGednngamnsondmeuluinsnziaa weodevaaslelasauseonlesuanaen

fweanTiaukazul Asauns

Catalase

2H,0, e ——— O+ H,O

miwma‘umwﬁmLaulﬁnﬂﬂzmaaﬁﬁﬂsxiwﬂumsﬁﬂuumwﬂﬁﬁaaqa
Staphylococcus danAnane Streptococcus spp. Tng# Staphylococcus Wiloulesing
nulad us Streptococcus spp- hilsilasuuaiiiumycobacterium spp. inuiia eniu
M. gastri ugiz M. tuberculosis aeiugineseslolalag1dn (isodiazid) anunsandnioules]
il

301UHE

WauIn : finpsaintuiig

NaaU : hufingef1enAaauiun

2.12  msPuunyianuanisedgautanislaaiinag Analytical Profile Idex

(API)

a

yanaaou AP Alduyanaasudmivduundaveudiogdunidlunda
Enterobacteriaceae Wasiluuuaiiannsuay guviou laverdndnnmsmageuniedauad
21%ila lav Strip vesyemaaey APHTulnunarafinUssnousevaumietesiiussyarsiadl
wilauwa (dehydrated substrates) $11u 21 909 I¥dmiumaaeunaemifventogiunse
deduasazansveatoadluluesivssganaaiifessannsoissyuasidarameniviliae
MstUAsuLUasiy iy mMswasudeugundsantamnsideundua saasvasly
nniliimssiune westufinafldarnnismageutilusUsialaeldlusunsy APl web

\ioszyrlinvondoqiunsd
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2.12.1 YANAdBU APl 20 E

ganaEou AP 20 E Wuyanadeuiisumzsoitenunfiiounsuay waglufinnsadng

=

wulwieending lnedesuniefigumgll 37 ssrwaldoa nouviinseuna

U

Ul 2.19 yemazoy AP 20 £

2.12.29aVINEdU APl 20 NE

YannaauAPl 20 NE luganadeuiidninizdeidanuaiiounsuay wazinisasng

=i =Y

L = 2 ' &l =l | o U
wulgioenfing IG]EJC"!’ENUNL‘UE)V]EJEIMﬂiJ 30 DIANGALY YA NDUNINITOTUNE

q U
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§Ul 2.20 wpvmzou API 20 NE

2.13 A UARINITEITDINISVD WUATILSE

L d L=} o s U Hy
wuatiesivantsansemsiieltluninasgivladmelul

2.13.1 WA (Energy)
1 Qs = v @ = 1
- UVAINANNUAINLEY LuASE TSN aUaIALEU3ENIT Phototroph
- BUAINAIIUINNTEUIWNITERNBLATY (Oxidation) UedasiATiuaIeile

WANUIINNTEUIUNTBNTRT USRI Chemotroph

2.13.2 WW&9A15UDY (Carbon Sources)
! ¢ | v I a o A oa A w
wnasArsveuayluguvesasuaulaeanladuazaisdunsey wuaiSedidenis
o o a 5 s - '
a1semsluguvesansetuvidamnsowdeunisueulneenladiiuailvlams Fonin
Autotroph #1ldndsauainuaseniingsaeienin Photoautotroph dldndsauainnis
= u U il 1 =l A “v

pendinduvesasiriidaeiandn Chemoautotroph dauuunafiiefidesnisansemnslugy

UYIANTBUNIEIF8NT1 Heterotroph
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2.13.3 unaswediannsau (Electron Sources)
A A v a 2 A a ey o v a A5 g
KUATLTEABINITBLENATEULND I LUNTEUIUN SR UBATY WInTlda1sBunTe iy
wnasdidnaseuienda Lithotroph  daunanitldansdunididuunasdidnasoudenin

Organotroph

2.13.4 uwaslulasiau (Nitrogen sources)
waswodlulasiauiiieansdunidwazoTunse wua siduansdundd iy nsnevily

wilng TUsAu uraeiduansefiunde wu indolulasy luwse videwealu ey

2.13.5 unaswa9eandu Famasuazwaans s

pangLaulauNIINuaTUNEY Ly ﬂém,axm'smmtmm*uaﬁaLwaﬁ'amaq”tugﬂ‘um
ansduvsdvisemseliuvddamesinuindulumsduansvinsresiluvariinuvasves
wommnoveglugtremedmniiiuasdusznovtasnsninndss Jundlolnd WealWada

n3nlnladnuavasou o

2.13.6 looauvaslanzniin
o o U -y 5y = ] 2 2
lovouveslanzmindenaiwlunemassymuunivesuuaiGatu k', Mg, ca™,

2+ o o Ao as &
Fe" 10udu Geunarlindendu Co factor fiddnyueaulesiang 9

2.13.7 Indiu
wuaiiseamIsImdululiuudosuadniudiaus niunon1seissidnuaznis
= =3 o v & aaa U S = Qs L3
wigaulnnnlaeviih idulawulellufise e @ wueiFeunedaamsodansie

Anrfiulaanamnaaae

=Y &g s X
2.14 WAUANIIASEAINLLASNNSIAUSN YLD

'
s

@ W o = =l A Aa a o w o & ' a =3
msiuinwgaunigluaninnd fifiney (Hugsddyuarduduegrabalunisify

- AL

Snwdulinsdlinaenly wazauisod g lddodonns wszlusssuyIRaunidenagey
wWuguaznateiuglanniian Fevunefansgydouvasiugnasuifiaauailudsienadnduin

L dl‘ o =% Y. = o wa u =y v 1 1 1 A
lagn e luldlunsnuifonsoufoameiugimnssulaiun wieausenitesanad
Tinsafuayunafivinugduvidunuszmesieg Ae MIRCEN (Microbiological Resource
Center ) way World Federation for Culture Collections (WFCC) wazaatuifiusneiiie
lunsayyseme 1y American Type Culture Collections (ATCC), Northern Research

Center (NRRL) 909835814301 wag National Collection of Type Culture (NCTC) Tu
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L

Sange dwiululsumalveligudiiuihviedunideganntuideineman suazswelulad
wiaUsunalng 138n71 Bangkok-MIRCEN

MAINNSUENEegiuvIIIINITeNaN (mixed culture) THTwdauSavs (pure

ﬂ’; U L= =l -3 L= 2 &J =
culture) Tumeudelufie mamz@euuemsudmdenmsiuluaumsde (plate wie
petridish) wSeuweTiulBes (agar slant) wazaeleugemsindnnduaivienniden

wielitiedss¥inegld dnsssozanlunsaelewliuegiunanisalasauveadsuasdns

a

MIRTYVOIEWIY Pressrantsaelowdogermsiniszduidt vieaTeiinisdielou

iuvIdasuue mIMIzteAIdn ™ (maintenance media) Fauduemisimizdedldiiv

=

Inydunidlitinegld ualinnsmSgytesinn weanUSuiunsidenmsuasnisazauaes

e ihlviideeyliumidy wisvnszesnanisgialeugosimidmaatsnuiuiy msifu
SnvidiemmihmsiwsiiauuemsiulBes 2 waenquiinduiiolder (working culture)
g w & vy [y A X de o < = & A&

uinuidelidmiunumwzteadedivhog ulssd dndnraenifudoawiuazan (stock
culture) inuinundelildssezevialundweade tdesnsifusnu it fidusvesnan

g1 an3ldnssuisn i lgeuialaeiluan mienuds (freeze-drying)

2.14.1 nsfiusneiluvasnevisideaido

Wuinneigs wasdnldluviosfiinisiall dunisifulussesnaidudy Tnens

o iﬂy ‘:21 A ¥ -y v 1 l:i 2 o I ‘-‘3‘)
Undaungeslunannoimig LN@L%BH]?QJQQ’@'@LL@%QBL’U’IQ'E%EJ%V]QSWIU@QW gdNNITDBLTaE

LY

a

omsvaenlvl Bsvuriavdestiedeudavaieszuansisiuly udusydavosqiuviiduay

[

3

W05 Feeraasue neeTuiidauanidUnvEmniey nsiuvd snEsaig iy
:t' [ ] v o 24 =l o i -l ] g dsll o v ) 2
du wu duiuuaznislddindelawiuunugndfasinliidelasagdias onnalaikiud

pon yilie s ateuistas wsalaulnihoimsidsadefenisifuman (liquid

o

paraffin) \lunsinergninfivinyndesenlulidn uwilumsaedevesqinasiliifana
Wene iy ineamsvwlouanniiedu (contamination) LAnAuianatavieduaulunis

iuveudasuiinnaensudondoniat unsgslsnauddidnludmiuideunsiiaildiiouy

s

s lild wu Weitldnunmusegumaiiibuinvideanuuis

2.14.2 nshudnenqdunsdluaninusis (drying)

YUY

Vel o v

qaunidluanmuisasilviiisn suunvedfumashliqdunididinet]

Be

= t=} =

Bauiuinugdunidlagligiunidegsautudisesiu (medium) 1wy Au ns1e se §8m

9 u

wa Geazvinliazaonlunsihqduvddunld luiuwesdeitufiiedunidursdiniazag s
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luanmuiswiownul 1wy Wevibrio spp. wag Pseudomonas spp. ftuasfiusnulnes

e |

dlildna nsiusnuqaunslasTvilsiuedtew foatooni Raue wldfuqduvddilal
anunsonumudean iudn (freezing) 16 wazasldfugduvididaves fnsldansurcuiia
\fu m1unE (skimmed milk) w3eletfenngaiium 10 Wesidud nauaslufudidoa
auvdiewhluds wgrefinussdninmnafuinuedunidliany

2.14.3 nsihugdunidluanmududs (freezing)

oY et

Bsfvinumilnensimsdegiuniduuomsiy edesyfudimaunde
fuansUesiuliliwadgnvitanelursududs (cryoprotective agent) wiu ndgesoands 1a
wiiadaeenladrauliidiuwdangldavasnuuindn (cryoyube) Inelmassliain g
insesangamailagldamnisangungil 1 oseieadoadeund dlegaumaiianasiis -20
osrngaidva Fphlufiulufaussyiudasiaunad (196 esmwaidea) Fansildifugaunse

leunumneiie forgnisiiuinuildemuiu

2.14.4 nsiugdunidlneilalefllaiwdu (yophilization)

FBafushwrilasnswzigegduniduuensiu Wefelatgiudidenan
VBUNAIMINGN (freeze-drying suspending fluids) 1914 horse serum %58 skimmed milk
nnduiedamuiudadniveldlunaoanouns (ampule) fiusaandeitosgngly ntiy
0w i p - P 0§ v A GO = < as
AT lyophilizergsagviilviyesgluanmduin (30 osrusades) uazudediluanm
geyey1n1a msUfiRasdesnszvinasladnwituaenlionniunou Gensiiuinedolaegisd

=

wnlyigausdaEamidineglaumniudugull

2.14.5 nstAusnendaneglainu
2 w A M aa Y - A pr
mafuinyidenaeisideunwisidesioluvasnommsBes (Agar Slope Culture)

viaoneluemsiu (Stab Culture) Aoy Wieweisguaammnsifiumal viefiuesoasosi

=Y

Vaeatelnviuidelaglideuingumgfl 160 ssrnvaiduaduiian 2 4qlus (Hot Air Oven)

u

waoltuielanieldninusiu 80-100 ssrwaldua 1Wuan 2-3 Su

2.15 9uIeNngIva9

'
= e

Rashid (2015) lévinmsfinuagrisnsdueyyadassvesansmisgiifldanuuniide

Y

wulalwd Bacillus megaterium fAkENIINI NV NaBluUsemadsnlneldofansd

wniludninazaty lnevaaeudieds DPPH wudhgvsmsiusyyadassuesasmisgiiann
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e

B. megaterium yinsgAuANUITRIN 1.95 e 1000 lulasnSusefiaddng dovisifuan
(20-809%)

Krishnan wazae (2012) lavinmsAnwimsuwenwuaiiGueulalwdainizazne
Viava 4 aneug anusofauenuuaidels 3 @ldun Bacillus (PE-LR-1uasPE-LR-3) uay
Kocuria (PE-LR-2) %ﬂlﬁv‘r’wnﬁlﬁwamwmaaumLUa%wﬁuﬁmiﬁmawaﬁﬁisnﬂﬂ 40, 28, 27

way 31 Falus wuluaiSeeula lWdanewus Bacillus (PE-LR-3) Tulsirnwesdusnniseny
3

—

ayyavasEgsNaniAUszIIM 61.2 %

Lanna-Filho wazma (2013) lavinmsAnulusAuiiadaldaneula e Bacillus
amyloliquefaciens (BA) and Bacillus pumilus (BP) 317 1A uYasusidawma wuil ansana
WsAutiansotaetesiulsafivenn Xanthomenas vesicatoria W wasdiae fiunsatag
woulasl peroxidase (POD) uastouldsi polyphenol oxidase (PPO)

Huang ez Ang (2007) ldvinnsAinwiusunmansseneuiivednuazquinis
funueyyabassnnidiosiivinisdnue e nfiuayulng wultmuawsalunsiuouya
dasviinnuduiusfuuSmnaaisfiuedniionue munsawitasiivednidiuowuszneui
ddesansitueytadasseneulslid uasuonniidananstiiiuindeniaunsoaing

aswnuelaninduuvis edansiusyyadasyle



und 3
A5n1sANTUIUIY
3.1 Yaquazaunsal

3.1.1 g
1. wsdndendvie Auau
2. wiatiurlSaEvio fon 1

3.1.2 dsefiuazemisiagade

1. len1ueaRILNTY 95% (RCI-Labscan, Thailand)

2. n3auaaradin (Fisher Chemical, UK)

3. 2,2-Diphenyl-1-picrythydrazy(DPPH) (Siema-Aldrich, USA)
4. Folin-Ciocalteu phenol reagent (Sigma-Aldrich, USA)
5.n5awnadn (SRL, India)

6. ldBunsuawun (Na,CO5) (APSAjax Finechem, USA)

7. ddounsadaliloian

8. asavanslolofu

9. Fronyuty

10. N,N-Dimethyl-p-phenylenediamine (DMPD)(Acros Organics, USA)
11. lelasauUeseanlafidudusoe

12. Wisuwman

13. gn5e19173 NA (2 1ANwIn )

14. gn3971115 NB (n1ANWIN N)

15. gn5971115 NB fifimsifivuds (M1Anwan n)

3.1.3 gunsniuaziaasile

1. \n30sdansTladin (CREST, New York)

. ﬁﬂmﬁ?‘;ﬁ) (Memmert, Germany)

130987 (Oskon, U.S.A)

. AouauTauU (ConthermThermotec2000, Germany)

. dosileeinie (Autoclave) (TOMY U ES-315, Japan)

~N o BN

. A\l (Holten Lamina, Denmark)
L=)

. Lﬂéaw"“ﬁwwn (Falcon 6/300, UK.)
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8. Lﬂ%@ﬂﬂﬁl&i&ﬁ&lﬂﬁ&UU%@U (Rotary evaporator) (Heidolph, Germany)

9, inFessUAZE UL lTAsHEY (Unicoju UV-2800A, USA)

10.
11,
12
13,
14.
15.
16.
7,
18.

Wananguruwa 500 faddas (SCHOTT,Germany)

a aa

Jninefuuim 500 faddns (SCHOTT Germany)

UanesUwe (Hirschmann Laborgerate)

ATLUDNRNIUIN 250 Uadans

PINILBLIUATUIA 500 Tiadans

Ya aum 5 Taddns
96-well plate
PUNILLESD

LYNWNIAWADS

19. 8707890

20.
21,
22.
73
24
25

3.1

ALNLILOANDERE
neunseldviaennaed
dlan (Pearl, Chaina)
S0at (Sartonius)
FOURNATT

BN SEAEMSUTIanT

4 @Wenuaiidy

F
=l oas

k- A Ao e, A ¢ a v ~
L‘UE]LLUﬂVlLﬁUWUWNWﬁﬂUWLUULLUﬂﬂLSUL@UI@IWWU3ﬁ;°ﬂﬁ1ﬂﬂﬂLLﬂﬂlﬂﬁﬂﬂNaN3w9

welagindAnwiao Wuivalulanszeeundndmammaatnnsessiua 18 lelvan

3.2 350150894

3.2.1 msmm%aLmﬂﬁﬁmauiﬂlwﬁmrlﬁ"aL%/au‘%q‘n%

UidewuaiiTeaula Wiy

a

q

'ﬁ. =f [l ey L l-;‘
Wadnwisaly 13501599l

NA

Javone 18 lolelan utudoatuunanfiion s NA

2

3.2.1.1 dguisninaudounasuazisliguidu

3.2.1.2 YinnsWlisdiaainvasaitiviau

3.2.1.3 YlUvsiigom

U

2 o
= -4 -

FEANBOIULDAINULUIVINAIUUDINIS

9

aiiveadunan 24 49l Viseveaeudely

U
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=

3.2.2 msAnwdnuuNduguIvevewuaiie
3.2.2.1 MIANWISNBULNISASYIMUATISEUURIMTIE WS NA
Anwandnunzan q veslaladldundunnsuadnisenddnuariuii

JUsweukazALamIsalun1sdesiu auasuedlaladl
3.2.2.2 mifinyianwugmsduguimeveuuaienielindosganssed
dndouuaiiiueulalsine 18 loluian WAnwIENYEN e dysIuInen

[T an £ = " . = ar al
meldndesganssmilaedinisdendunsu (Gram'’s stain) Afauasunain Fyaw Sszna

wazane (2544) 135015091

1%
T o

1 vihenuazeedlaaviuneaneswluiy neaeuitaladuulusilesiuia
aeﬂmwamﬁwawuﬂaﬁ Yrasurinszane

2. WguideWequiuarasuualad 12 gu uildguitenlniesindoduuds
Wedeiiasyutemisuisiianaindo@esntos inadoawumemiudamdeslinsyae
Huaadn 1 felilisesadlesuiemesinisniavadaaonnudou

3 vupdrsadallowaslwinusesaiiod feliuny 1 wd

4. wAdwmaeswuualasieredaaisazaielelofu wdsaintunea
ansaraelelofvliviusesadlosiasisyuty 1 il

5. wiansasareleleduiivusdoaisazatslioanagodidady 95% aunseits
Lififinsazaneoonun wdeehlviiu 20 Surdidrediuilagliii o

6. FusenTEasduudteutumenisveadeiulelivimsenaie el
U 1 W9

7. Wi dasepsheudaenseanay ManelT s

8. Uilung29gldndosqanssatififdeme e 1000 win

3.2.3 mMsadaualmaIlIse lunsaiaeulellulnlasusandina
(Cytochrome oxidase enzyme)

hidauuaideioulaludss 18 leluian umedeuaruasalunsasiseylelly
Tnlasueending 1neTs Oxidase test fighulasnan Tunuuazane (2537) §38n156at

3.2.3.1 wisuansazaty OMPD Wudu 19%ludindeiiimunisenideud

3.2.3.2 dguilladoikuniswlwliteuuns selifdy

3.2.3.3 delalafiieonuniidoeulnwdunzaswunszansnios

3.2.3.4 “ena1saza1uDMPDasuUe 1 wea
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s i = o a o @ e
3.2.3.5 gunamsildsundasyndaswdudunniely 20 Jund Judinaaduuan

WAl udl9vas 20 Junit Suiineaduau

3.2.4 mMsadauANNEINITDluNISATNaulYinzAziad (Catalase enzyme)

thidauuafiGeioulaldne 18 lolaian umegouanuaisalunsadineuladag
aziaa 103 Catalase test Aidaudasnain Sumuuazane (2537) fEn15eeE

3.2.4.1 thguileioikuniswriwliieuuns seliidy

3.2.4.2 @elelatiieomuniiGoeulsndunzasmudlad

3.2.4.3 veaasavanslalanaunaseanles (H,0,) Wudy 3 % asuuide

3.2.4.4 FunamaAsuuaanndienaeing Juiiraiduuin Tuiaresfieduiin

nawuauy

3.2.5  nsduunviinwuaiitedaadudanieduniiaag Analytical Profile
Idex(API)
3.2.5.1 yavngau API20E
1. BodouueiiEuiiuenyiantudadunasannassitiivhinde 0.85% fixu
n1ssdeudiURing 5 mi Tildipmuguiniadu McFarland No. 0.5
2. Wimindulundsmaradndmituinge (ncubation box)
3. 41 strip MeadlundesnaafndImsunEe (incubation box) A
NAULE
4. lawmeitivngarsasarswuaiitieaslunszidnzwes stipynades ua
Fmiutes Llarllel uay leETHAnasava@anufiunsay (seiegiidiAawosoine)
5. oA mineral oil Ypsiuudunszsute dwvtesildydnvaidaduldds
Ieiur9os ADH,LDC, ODC, H,S; way URE
6. UnrndonhlUvifonmai 30 sswngaideauu 18-24 dalus
7.81una strip Tagsunaveinsuleililéven reagent udrtuiinnanasly
nsEAwUUTInKG
8. num reagent adlunsziunzues strip el
8.1) viem TDA reagent 1 nenaslutod TDA wde unaviud
8.2) nem JAMES 30 Covacs reagent 1 wee adluai®aND ka8 1una

€
=
=

8.3) vem VP1 reagent WagVP2 reagent agn9as 1 vum adlutad VP
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9. (uiindfied uudniluudsualaeldlusunsy API WEP

3.2.52 Yavadou API20NE

1. JedouvafiGofiuenuigvisudradunasamnassiiiiinge 0.85% ik
n1ssnidionds Usnas 5 mi Mldauguvinfu McFarland No. 0.5

2. iuthndulundesmanadnd miuuade (incubation box)

3. 101 strip Measlundesmatafind m¥utude (incubation box) MdwuLh
NdLED

4. liawmeiliungaasazarsuuaiiFeaslunssiizues strip yntes u
dmiudes Lol feinsleac] WhiAumsazarsideaudiunsuune (se ¥ lAnnesorna)

5. v mineral oil YnTtuaufunseilte dnfudosiddnydnuvaifaduldas
lelunvos GLU, ADHwae URE

6 Yornapailutniigamndl 29 + 2 serwadoa un asdlug

5 U
2

7. Suiinuey fiseninAedulutes GLU, ADH , URE , ESC , GEL uaz PPG
8. nun reagent adlunspilngad strip S5
8:.1).vea NITL wag NIT2 §9u9u 1 veaaslutos NO; dinarandiain
Wuly 5wl
8.2) viem JAMES reagent 1 vibg adludos TRPUAIHLNANGILA

9. vuvinnanAaturathlunysnalnaldlusunsy APl WEP

3.2.6 msiAvuuaiiGeaulalng

326.1 nManieuiadesmuAisy

L. w3guemsua) NB TunaranigUyusjvuie 500 daddns Wararday 150
ladtng mﬂﬁuﬁwmwﬁﬁamiﬁlﬂﬁmwL%aﬁlqquﬁ 121 osmneadad e 15 widl

2. gl uarlviaudouuns seldquidu udndeuvaiie 1 lalad ldas
Wluemnssemeiiavasnite

3. iluimnzAssitgamgives #8051n1510en 150 seusiownd Wuiaan 24
Falug

3262 mawsdsauuaiidoriiouuinaluemsvariiinisiduuds

1. wiguemavad NB Tunaradglwuvvuia 500 daddns Wanarday 200
findans Inefimsiuudednden wasutiunfenmududu 5 10 wer 15 nfusiodns asluly
uazraan mﬂﬁuﬁﬁmmiﬁméaﬁlﬁ"wﬁwiu%aﬁqquﬁ 121 asrneaidea WWuan 15
¥l

2. el uaiSuwseuld (1nde 3.2.6.1) asll 4 faddns
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3. thlumnudssiigamgiives idannisuen 150 seusiowdi Wunen 5 Tu

3263 mafufsugaduuniiiouaraisunivelad meuenaad

1. thasasaewadinsionsy 5 Su lWiumisafiernnsisey 8,600
ousewl gumgil 4 ssrwades 1Wunan 20 wiit lewsnwaduuAieoonaINE IS
W87

2. ivemswarBluwsdusiedne ieilu@nuidely

3. mzneuadiethndu Taeluiuwdesfinnmiiseu 8,600 seude
uil gamail 4 ssrnwaida Wune 10 unit vindh 2 e

4, ﬁwmanauwaa’iﬂauLﬁamﬁ’mﬁﬂuﬁaﬁLLﬁuauﬁﬁauau§auqmwgﬁ 105
ssmugaidea Wue 24 Hlusielrfuluediemes tasimda i autithunad

3.2.6.4 nsanmarsuniueladneluwad

L Unwaduiedluaildainadaseeniuea Insldaiosdansladn 1y
nan 1l

=

2. Al Uuiiesfinaninsaseu 8,600 sousioundl gamail 4 aariwaldea
Wunan 20 uiii
3. YN suENANSAlineeNI AWM AL BIIIATEINFUSTIMEATSWUUTYY

4. \nvansanatduinden dsdilunageunviniedinmdaly

3.27  MsiasEiviliuiaansUsznauiiuadnmanun (Total phenolic
content)
asatnuaualadnisueniaznisluaduswuaiidesis ¢ lelotanunvinig
ArTeiUiinudsUsynauluedmiantingae33 Folin-Ciocalted Aisauuasinan Kalkan
wawAne (2015) Ssmshassvided
1. w3suasazane Folin-Ciocalteu phenol reagent t9udu 10% lagU3unas lay
Uwa Folin-Ciocalteu phenol reagent 5 188305 udUiuUSunsdethnauliiusuns 50
fiaddns luvauSuunasivusenesdiuuas
2. w3snansaransleiumsuaiuadudy 7.5 %lasuaneuSuns lnedalaiden
msusiun 3.75 nfu wdiusuuSumsmeinduliiusines 50 Saddes Turanusuuiunng
3.27.1 asannnieusniean
1. wJguansazateumsgiunsaunain anuidudu 1000lulasndude
fiadans Tnadansaunadn 0.001 nfu udWSuUSnasieevuealiiuiings 1 faadas lu

PInUSUUSUAS



2. weliliandudulueae 20 - 200luTAsnSuseiiadans semis193.1

A15799 3.1 uanan1sdorasavauIAssIUNTALNaanlriAmd Lt ULy

20 - 200 lulasnSusafiaddans

49

ANt AN9AzaNENIALNARN wnuoadNdu 95 %
(luTasniusafiadfing) (@iaddns) ({iadan3)

1000 ; .

200 0.20 0.80
180 0.18 0.82
160 0.16 0.84
140 0.14 0.86
120 012 0.88
100 0.10 0.90
80 0.08 0.92

60 0.06 0.94

40 0.04 0.96
20 0.02 0.98

0 - 1

3. Unansanangueniead Ysunas 0.016 daadns adlu 96-well plate

4. Ywn Folin-Ciocalteu phenol reagent Usu1n s 0.064 fiaddns adluusas

5. Dilmensazeneletfionasuain Uinms 0.040 fiadans adluusazvay

6. Uwadniu J3mns.0.080 Haddny asluudazvgu udruliluidia

gaumniivionduiie 30 uil (Memansieweudiuuas)

=l

7. dluiadimsganduuasiieiniosanlasiilnimesininuenindu 765

Wluns Yinsvnansiieteas 3 91

8. thrnsganduuasiidnliludnnumisunaasssneuilueanvisnusly

sUlilasniudeliaddes lnefleunnnsvbnasgusnitmududuresnsawnadnuasen

NRANGULES
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3.2.7.2 ansatangluad
1. wiguasaraeunsgIunsaunadn anududu 500 lulasniureliadang
lngdansaunadin 0.0005 N3 udSuUSunsmeiemuealiviinns 1 fiadans

2. Reelidanudutuluaie 20 - 140 lulasniudeiadans danis1e 3.2

A57°97 3.2 uanInadeasansazatsunsgIunTaknadnliinNududulutie

20 - 140 lulpsnSuaiiadans

Anududu d1sazangnsaunadn ANty 95 %
(lulasniusafiaddng) (fiadans) (@iaddns)

500 - -
140 0.28 0.72
120 0.24 0.76
100 0.20 0.80
80 0.16 0.84
60 0.12 0.88
a0 0.08 L 0.92
20 0.04 0.96

0 - 1

3. AnseuaEnsaratualsananalugadauudu 500 lulasndumoiadans
Twonuoa
4. Yinensannneusnigas Usunns 0.016 dadaans adlu 96-well plate

5. Uilm Folin-Ciocalteu phenol reagent U511a5 0.064 faddns adluuray

6. Unmansavanslaifsurnsueiun Usuns 0.040 fiaddns adluurazuau

L )

7. Ywahndu Unes 0080 fadans asluudesuau wiwulluiied
gaumgiivieatinien 30 il (Meiwansevesdiuuag)

8. hlunArmsganaunasseiniesaiunlasTilafimesinuenaniy 765
wiluias imsvnaesiesnsas 3 41

9. shAnmsganauuasiiinldlumunmuuuansussneufuednimanaly
Ululasnfudediaddns lneifivunnnavnasgussrinanududureansaunadnuazed

NIYANGULEN
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3.2.8 nﬂiﬂszsﬁqu'éﬁmaan%m*ﬁ'ﬂﬂﬂmsﬁﬁﬂawaﬁas: DPPH (Scavenging
activity on DPPH radical)
thansatanisusnuaznelugadvosuniiGests 6 lolotanuyinsusudiugvisdm
panfindu lasganuanunsalunisidneyyadase DPPH AfALUANNA1N Pieniz uazAn
(2015) TBMsIATzided
L. w3buansazaty DPPH (udy 0.3 fiadluans Tasdeans DPPH w1 0.0059 nfu
waUSuURInashelemuealiiuiuies 50 faddns TurinuSuriinasiunesdiuuas
3.2.8.1 ansafnnguenwad
1. Uwnansannnguenwad Usines L dadans aslu 96-well plate
2. Yumansazae DPPH USuas 1iiadans asluudasvguudwililuiided
gaungiivieatunig 30 unil (etwansiewesdiuuds)
3. il SnAnnisgandunassieriaseutFAsevululasmaniinnue s
Adu 517ululuns Minisvinaesiiesneay 3 o)
4. hemsgandunesiialdludwammmannilunssdeeyyadasy
DPPH (% Inhibition)
3.2.7.2 asannnelueed
1 iaReuaisazansanaTgIunsaueanosindudy 500 lulpsnsureliadans
Tnedensnuoanssin 00005 n3u udiUsulBunsmasioniealiluins 1 Teddns
(i duansunasguiinansqrisiieyyadasy)
2 a3guarTazawansaneaneluwed Aududu 500 lulasniuseliadans
Twenuea

3. Umansannnelugasd Usunns 1 $adans aslu 96-well plate

'
=l

4. Inagnsagate. DPPH Usuas 1 faddns adunsasmauudualiluide
gaumaivieaduig 30 Wil (Mewmavewes afiuuas)

5. YiluTaArnsganfusasiasiasessuljiseuululasnwaniianue
Adu 517 wiluims vhnsmaaesiaegiay 3 41

6. thansgandunasidaldludnameauansalumsidnoyyadasy

DPPH (% Inhibition) Weufiuaisagaieuinsgiunsauednoson



b

[Acontro{ & Asample ]

% Inhibition = x100
Acontrol
AuAl Acontrol = AINMIAANGULENTIAINENIAAY 517 UlUuATYB9aTaza
DPPH

Asample = PIMSRANGAULEITNA1NENIAGY 517 ululinsyedansazane

DPPH nuansana

3.29 mafiuinwqdunid
o & el R < e a e o A
Undeuuriiiotoulalvine 18 lelaian uniushulumisfuwanlneiisnsdsd
3.2.9.1 wissudanuaiieluownsiudes (stant agar)
o a PR | a =l
3.2.9.2 dmisfhumesluilseinefigumgid 121 sswwades Wunan 15 wil
3.2.9.3 mwsumatadlvasnemsiiauge 0.5 i

3.2.9.4 dluiulilugiiu gomadl 4 s teartvs

3.2.10 msiaTsidenanieana

Ugmiiawilfununismaassuwuuduanysal (Complete randomized design)

AATIMAIRIIIUTUTIN (ANOVA) lagaduuand Ui laduvasdeyadieds Duncan’s

~

New Multiple Rang Test (DMRT) Aissstunnudesiudenas 99 IngldlusunsudiSagums

@0 SPSS version 17.0
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unil 4

NAN1SI8azanUs1eNa

4.1 Wan1SANWIANEALNITTIYVBMUATIEBULAIMTNa NS NA
nmsfinwdnsaelalad Tdun & vwn jUs msunda veu wavdmthaeslaladl
w3 NA vasnuaiiateulalidva 18 lelean lnsuansnansdnwidnuurialada

1974 4.1

A3 4.1 udasnan1sAnwTanwElalatuuRInte1s NA apsuuaTiGeoule lng

v 18 lolauan

loly sUsevaslalail anwazvasialadl
Lan d | guie | msendn | weu | Awdh
yadlaladl

TMd 119 |l MAewwan | wéndu | Aasey
gu fowiey | Rwih | @l | dim

9113 ewg | TUs

Wintiat Wet
™S 4N | na WU | Beu | Raeu
Yu | fham

s

b1
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M6 9 | nau | Theyuan | eAdu | AaGeu
Y A | TAad | dfuam
91915 \an Tuse
\Entioe o e
T™M7 ! nasl LUUSTU WweU | Haeu
U m
TUse
TGE
M8 UM [ Mg Adu e
| wieu | Funen | W | agsy
RINTNUD &N M
N3 Hpe | fiuuas
\intiee
TM9 91| - nau KUUTIU 156U gy
Y m
NUES
TM10 ! lai WUUTIY 158U Aagu
W | wiueu AU

FIULEY
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TM11 UM nau LUUTIU Beu | Ruseu
Uu i
Auuas
T™M12 UM nay WUUTIY I3eU | AFeu
Uu | m
AULLE
TM13 il o N N VL VTS WYL Beu | Kaseu
qu | dnuan M
Lefuel AUWES
AuUdNaN
Uaeni
Imm
T™M14 U717 naw ATUNLN 13U | ASeu
LinF 9N M
NIV DY AUUE
DIUS
inioy
TM15 UM nau ATUNLN Feu | Radeu
YU 9usN Ham
At AUES
815

[=3 E5
LNWBY
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TM16 UM lai AW | laad | #aSeu
fu | wiueu | geiuwnan | dndes |
Ranued AULE
D115
@ntoe
TM17 ¥ | fvwe | enuvw | Seu YAy
qu | dn | getuanan i
s | Aawthees TMITGR
AUINANe | @MmIs
1ot LAnuos
A
1mm
TM18 979 || duwie | e | By Hotu
| WEnunn | @stiusnan fium
WUHT | Rantnees TRITGR
AUENATY | BIMS
Heuni | - \d@ntiae
Imm
TM19 997 | 90 | AU WU | RuSeu
U | A | getudnann M
Wud - | Eansnaes AUa
AUENAM | 01m13
Upuni | Antiey
Imm
TM20 1M | fvwm | Wuusv Beu | Raseu
qu | LEnuin TIm
VR Aunas
AUINANN

YUaendn
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T™M21 97 Tai AUV | Aaulas | AaSeu

W wduey | geliwunn | udn | duam

Rinves | tee U4
91M1S W
=3 t7

Wntoy

4.2 wan1sAnwanwuzvasuuaiiienelindoganssa

nsfeuduuuunsuilvisniatesdulunissuunuuaitsesendy 2 nqu loun

v
2 u 1

wueiieunsuUINkAzLUATISELNsuay Tavldddeudaud 2 via Adouusni3onda primary

stain Ao A3ada Talowan (crystal violet) fidthesatiuduafiaosandy counter stain

4

2

38 secondary stain @nldAe ¥l Ta (safranin O) ffunslaemsdoudluduusndoude

o

fiadie suagrunsaiendadeesada hilaanmwaduundilienwaduusosaiile Sasindun
Ruvdeis lesnnuingaduesuaiGeunsuIniutuuiddnasada Liswdldiuanie
\inansavanglolafivasluazsiuiud riada lalsannaneliundniillnswessdudou
(crystal violetiodine complex) vildRnfBetu desniiledamadiuniidesouoanesod
95% wuAfiiSeunsuavdsiilfueyludmyssnovtesatiamadann lutiavgnazangeenun
fuueanesed Wildyuilawadn ety ninvesdlevaneoniniuaturadasuiivueiiGounsy
auddlifind duuuailBounsuuiniifidiuvsenouveswduediiultuegiion nanves
p3ada lilowandsnsinuuey Fedenifiedamiusewwiiule alswagyesuuaiiFenin
unsuauiihiindezAnduadlutunsudiafiuauandissewinuadiGei 2 QGHOERE
oy

MnmsAnwdnyuzvesnuaiFalelnlvii 18 leloian TasFanistouduuuunsy

neldndesganssaunidmens 1000 w1 ldnanisAneIfaaTg 4.2
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A13197 4.2 wanaRan1sAnwIdnwuzvasuafiEaeula v 18 lolaanlaeniseoud

wuuwnsunelandesganssAuiinidavens 1000 win

lolean

S aREY

ANuNEN T ugILINEN

T™M4

Agadfivadnunn wavet sy

=1 ! s = '
Wunqunseannseany guienay

TM5

fawaddivwndinuin uazeg sy
(= I a al | |
Jungiinszannsyane d3Usnavieu
du

TM6

dlweddvundnuIn uazeg sy

= I L7 = '
Wunquaszannszae J5Usnenau

TM7

Areadiituiainunn uazey suiu
Wundunszdansyany figumaiou

du

TM8

ALgaaiinna@ninn uazagy sy

& 4 a = i
Wunqunseannseane figusnenay

TM9

fgadiivunndnun uazet sy

& ' s = ] i
Wunqunsedanseany fguseviey

14
(9]

du
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TM10

Aadiivinnianunn wazeg sy
= ! a = ' !
Wungunszannseay dgusnevieu

fu

T™M11

gadiivuInanun wavey i

&, ' ar = ' '
Wungunszannsze Ugusevieu

Dlee

U

T™M12

INGGEIVLIAENIIN Uarey sl

Wungunssdansyane yusnaviou

Dee

U

TM13

AAYATHULAANIN tago sy

U ar =l 1 !
\ungunsednnszats figusvey

2/

#u

T™M14

Aaaiivunanugn uazer s

Wungumuuvu figusnsvioudy

TM15

ALgATHYLAANINN uazay Iy

& ' ar =l i
Wunqunszannszany d5Usenas

TM16

AgadfivuInanin uazet st

2 ' s = ' '
Wungunszannszane d5UTvou

2
as

&
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TM17

Mgadfivadinun wazey sy

2 { LY = ! '
wWungunszannszate d3Useviou

Qe

U

TM18

Agadinnininn uazeg sy
I ' as ~ ] '
Jungunsedansyane figuievieu

o
as

du

TM19

Augaadnnniinun uazet iy

= ' a ~ I '
Wungunszannsgay dUseviou

Dee

U

TM20

WRANULIAENIN Waersmiu

n_)e

2 i a = ! '
Wungunizannizaty dgusameu

Qe

U

TM21

AuYadiUIENUTIN uazey st

Wulduane figusenay

4.3 panisvnagdaual ugiursatunisadrvauledlalnlasusandiaa

(Cytochrome oxidase enzyme)

MsAnwIAMsEIsalunsaseuletieandiaa Wunmsvadsuiesuunwuaiise

wfinsahaeuluilelalasuesnfnaedevdnnsivuaiiGenguuelsudlivuuniseendis

inWaalniady (oxidative phosphorylation)dwiuruiuniswielonazasteandasu lu

swiefiruunsisnaiiniuasiinisdemdidnaseuliuneendiaulaerugnlduuds

suanmseu lngondunimiuvedlalalasudng q (cytochrome) #aiide gnldvoseulesd na
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fldviliiAau lelalasugavineidueendianludniidesgndoun viefaddulalnlasu &

asaeulaglifionuiaoyiinfe tetramethyl-p-phenylenediamine dihydrochloridese

dimethyl-p-phenylenediamine dihydrochloride Stolauaviaaasyilnunfavlifid urozild

dhiReduRuduilogneendled falu wueiiGenieululieendinasvanunsoeentladiie

3 1 é’ -] v a2 [ P} %‘ =y v

Luswanld viTliiududu Sudy
NMIFnIANuaINsalunsasseulvisendnaveswuniiFeulalndi 18 1o

laan IngldTioiaudansavay 97% N N-Dimethyl-p-phenylenediamine wudu 1 % léna

ANTNAADUAINITN 4.3

AN 4.3 uansnan1sAneianuaiuselunisaiiaeulalalalasusondinavewuniiae

oulalndne 18 lolman

lolan HANSYINEBY
TM4 +
ThM5 +
TM6 +
TM7 !
™8 +
TM9 +
TM10 =
TM11 i
TM12 +
TM13 M
™14 +
TM15 "
TM16 3
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TM17 +
T™M18 -
TM19 ;
™20 +
™21 -
nmnewe:  + vanefis SevudAsundudine uansi Snsasaevlesd
lelalasupondine

. e fe SetaudliiUasudE wasen liinsa¥eteulel

lolalasuaendina

4.4 wamsAnwiauaunsalunisairueulusiazaziaa (Catalase enzyme)
msvagounsai1teuluinensiad (Catalase enzyme) Wunisnageuios uun
wuaiiGeftainsordneouledasanas Tngndluruiunmsmelawuuldeandiau awmoutes
lelnsiauszrminiueendnwiliinalalasiouessenies (H,0.) Gulusunsienowad
wanueiSodnlnnjannsondneuledrenziaa eteraaalalaswuooonleduanesn
Tigeonfiaunasd inisneasulnesdedouuniideasuudlas udavenaisazans
Talasiauuadesntan (H,0,) Ay 3% asvuide 1 neadananisifanestneg duia
Wasiawansdwuaidedinsaiaeuledevanaaldnantvmaaet
MnMsAnwANBEINIsalunsaseuluinsnaa s swuATiGouln s

18 lolaan lananseaausinasiy 4.4

AN 4.4 uEnInan1sANYIANansolun1sasseudlvirzaziadveuait s uls W

719 18 lolaian

lolanan NANISNAEIU

TM4 +
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TM5 -
TMé6 .
TMT +
TM8 +
TMO9 +
TMI10 ;
TM11 "
TM12 i
TML3 Ha
™14 A
TM15 +
TM16 =
TM17 L
Th18 L
TM19 +
TMZ0 3
TM21 N
4 nnefafianeeing wanein dnmsasrveuluinzasias

yuede ldanastne waned lufinsasrveulvsinenzias
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4.5 wan1siwunviakuadizealsautinnedaninie95Analytical Profile
Idex (API)

mnmsAnyimsiaduunviavesuaiiGoieulaldiomn 2 loluan Téud TMa
waz TM21 deautaneduaiilagldis analytical profile idex (API) Gsvinsdadentols
ianfiihumageyuannsdendunsy uos auautansiuad Ao AANEINT0lUNTTATIS
wulsiivondindliiinuautinsmuganadeuuannisumsazaredelfiauguite i

McFarland No. 0.5

4.5.1 wansduwunvyiinuuaiiSedieganagau APl 20 E
nnmsAadenleluaaiiviumageu lnenisdeandunsuuazauaunsalu
2 « a =) ) o
nsairseuludeandna leleaniiasefuganaaot APL 20 E Ae TM21 Lfasandu

wupseLnsuaukaz ldfinsasaeulatsendiand nan1snaaoandlunisg 4.5

=™ !

anea Abn an‘cm: -1y nzf ‘Jﬂt TDA m mm
St 2B LF
= S T W e————

=

JUA 4.1 nemmpaeua YR vaaay AP 20 E ndswinuuiigumail 37 esniuaidea

U

vwaen 24 47l

A5 4.5 uanananisuunedauueiiSalolaian TM21 fieynnaasy APl 20 E

YomAGHaU NANITNAADY
ONPG ' +
ADH -
LDC +
OoDC _
Lol 5
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URE -

TDA -

IND -

GLU =

MAN +

INO =

SOR +

RHA -

SAC +

MEL -

AMY .

ARA N

OX g

WLIELNG : ¥ LEAANING Positive

~ LEANNNG Negative

NAnamM A Tziviinreuuaiiioeulalid Tnoldyanageu API 20 E vinisenu
Wa wUTHa waztiuiinuain 24 Falue nduihluiwssiuanlalaeldlusunsy APl web
WU Wwenuaiueulalndlalaan TM21 dufinauudltufiendudie Bibersteinia

trehalosi
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4.5.2 wamIduunvilanuafisedeyanadoau APl 20 NE

MnmsAadenlelaaaiitiuimaaau lnanisdoudunsunazanuaiisalunisasig

« a i @ A {
rouluioendina lolglaninsaiuganaaou AP 20 NE fe TM4 Wesannidunuaiiounsy

aunazinsaseuluioanded nan1svnasstandluaisg 4.6

JUT 4.2 namsynaeuieyanaa oy AP 20 NE wdsanusigamail 30 ssrieaidua

g 48 alug

A9197 4.6 uansamsTunlinuuedielaluan TMA sesganaaeu AP 20 NE

HANISNAADY
YoWnaaU : .
24 g3lug 48 ¥7lug
NO; + +
TRP - f
G_LU_ = =
ADﬁ = -
URE - -
ESC o+ +
GEL 5 "
PNPG 3 +
L] _ ]
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=<
=

=

cl

3

EB|EJE E|B|EEEIE|E

PA

(®)
>
+
by o

WUEILAE . + LLERIHE Positive

- LRI Negative

nransiaszvivlauesuuniiGaieulnlng lagldyavaday APl 20 NE vihnisenu
Wa wUsHa uavtiufinuadl 24 waz 48 $alus m1ndudloiimsesinailalag 19T sunsy APl
web Fsanuamsmaaesiivuiing 24-uaz 48 Saluliransaaesivilonty e 1o
wuaBeteulaludleluian TM4 fnawwilduiiasduie Brevundimonas vesicularis &4
reunthil Prayitno uaz Rolfe (2010) lifimssuunfinvasuuniiGoeulnindidauenls

NTI1EYANATOU API 20E Uaw APl 20NE wuiieaiu
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4.6  wan1sAnwvlinvaundnrsusuilvunzaudenisiadyiivinve uile

wuatzeoulalng
nnmsAnwrdavenadnisueuiivnzadlunmsdsndeuuaiiFoeula s 6

lelwamileiiuysinuead Tnsvinsdeadoluetms NB Afnsiduntl 2 vndoutda

o wazutaiude ¥dna 3 Aududy Toun Anududu 5 10 was 15nYusedas

=

o w -—fl" al @ | =i ar q‘: ]
AR LWT%LﬁEJQIUE‘Iﬂ']’J%L’UEJ’W]F]’J'HJLTJSEJ‘U 150 sausau® Wuan 5 Ju 9nntduiily

=

Tusigsuenwadeonainmimiin uasihwadfuenlfuneuuieiigumall 105 serwadoa

U

2
s o

Wuan 24 42l weenunldluadiawesidunan 30 uift antuth e vindian
uminiwaduis wulndeuuaditienie 6 leloian Tutmingaauisgeiigaiiodsdueivis

NB 7AnudsiurSadudu 15 nfudednslaenanaanisnaaonndnslunisng 4.7

AT90 4.7 wansviingaduiiedsueAdeeulalndns 6 Toldan Maedluevs NB

SNt 2 9in AenutuTuLa nEIeiy

g ol L3 & ar
UIUNLT ALY (NSY)

NB + Ll:‘!jﬂﬁ:"al.%tl’a NB + uilasiuelSs
lolaan -
5¢/L 10 ¢/L 15 ¢/L 5¢/L 10 g/L 15 ¢/L
TM16 0.06 0.07 0.08 0.08 0.10 0.13 0.04
TM17 0.07 0.08 0.09 0.10 0.12 0.16 0.04
TM18 0.11 0.12 0.15 0.16 0.18 0.21 0.06
TM19 0.09 0.10 0.11 0.14 0.16 0.18 0.05
TM20 0.12 0:15 0.18 0.19 0.21 0.26 0.08
™21 0.14 0.17 0.21 0.22 0.24 0.29 0.09

1%

PMnuaNIIANYI@N eI sanlumMsidsadanuaiTaaulalide 6 lolaianiie
WNUTUad wulue s NB AfinsiuudaiudSadudy 15 nfusedns wuaiselole

wan TM21 Sidndmineaduiisgeawiniu 0.29 nd sesasnfedminwaduivesloluan
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TM20, TM18, TM19, TM17 uaz TM16 Fefivhusinwadudawinfu 0.26, 0.21, 0.18, 0.16
uay 0.13 nfu auddu Tnenadsutadudouazudlatul fafinududusng q asluly
813 NB wuhilduiinwaduieiintulasamadefinnfuuduiunds uaneiuuaiite
ansothudsdadouasuiaiulfiluliduumdennsveuldie Wosmnuilsgnilide
anmlnsanudeuluseninanszurunse e feaonndeaiuuidouns Chen uavaue
(2015) MldAnwAnewtaTlunsiinwaseudsiudfanssutadnden wuindiaeuiad
Wiy 4.0+0.2 uay 2.1-3.0 9asensu muddy wazdmuianeuialiinademaiusoud

TeTunsiiaiea FaninfAnadunisluduneuesinisyesudl

4.7 A15ANEYNaYaaIRITUUTMUNTaENda UL na sanan e luad e

douuadieaulnlud

PMNMSANYTT AU IurasATS UL aUs et miTnasata e luade it e
wuaideeulalndi ¢ loloian Suamineaduvsvaaiveidedldmatningldioniuea
wiudiu 95 9% dhorTesdansilete W 1 dalus anduiiludumieinimiseu
8,600 soumaw Wuian 20 wii thansafmilslussmedsiadosndusamyansuuumy
uansarafitdldlunnduivursesduanagiinug vinduhduadiames Wuna
a8 Hlus easunaitean duludnhwindendminasasameluadustuuaiide
MNHANIAGBINU I BuuATtGee 6 lolaaaiithmina satnnslugadveuuaiide
goaniiloiinaluomns N8 MAuudsiudSadudu 15 nfisedas Tnoudnmammaaosd

waRalumI91e 4.8

A15°99 4.8 wanshvinasananielugasvoudawuaiBueulaliaie 6 lolaaniiaes

Tuemns NB ffinsiauuty 2 viananududuwa nanaiy

ymunansananieluwas (nu)

NB + utledaiden NB + uiasiunsa
lolaan NB

5¢/lL 10g/L | 15¢/L 5¢/lL 10g/L | 15¢/L

T™M16 0.0009 | 0.0014 | 0.0018 | 0.0018 | 0.0022 | 0.0026 0.0016
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TM17 0.0011 | 0.0017 | 0.0020 | 0.0021 | 0.0025 | 0.0029 0.0011

TM18 0.0017 | 0.0021 | 0.0026 | 0.0034 | 0.0037 | 0.0041 0.0012

TM19 0.0013 | 0.0019 | 0.0023 | 0.0028 | 0.0031 | 0.0035 0.0028

TM20 0.0022 | 0.0025 | 0.0029 | 0.003% | 0.0042 | 0.0047 0.0019

TM21 0.0026 | 0.0030 | 0.0033 | 0.00041 | 0.0046 | 0.0052 0.0003

NNMFNYITtaveIwngseflaumInzaTte i minansadnneluwadveade
wuafioieulalidii 6 lelaan wuhuueiiGelelsan TM2T femminasatnnieluead
geaniniu 0.0052 a5y sosannfotntnasatenelugaduedelaan TM20, TM18,
TM19, TM17, Was TM16 Fefithmiinansananieluladiviniu 0.0047,0.0041, 0.0035,

0.0029 way 0.0026 NS AIUAIRU

4.8  WANISIATISRINIYIUIME U ST na U UuRRNNMaA (Total  phenolic

content)

Usunauansiluednitanus (Total phenolic content) gmasaulaslads Folin-
Ciocalteu 1§ umisdnwinisifadlarerfeuiseteandiadu lnsansusenauiiuednly
ansavaulugnysavisluasavanslufisuasuaiun Aaastlunsa-aaviiu 10uay
#sFolin-Ciocalteu reagent Usznauiensnuealnlududin uaznsaweareiamuin axgn
dlaefuedinlensenda nju luansazanalodeunfueiua (fhe) iaduisaau way Tu
fuditiiug Suduansuszneudedoudihiiu anndudiluinsisila s Tadin1sganduudsil
AueIRAY 765 wluuns TneTilieseiniansuseneuiiuednimundesldnsaunadn
Wuansumsgiusasesusaluniislilasniudefiaddns n1slnseilagias lisummy

WzaeasImInInaNueawinly wiaisarais Folin-Ciocalteu Aupaanunsavifisen

' ¥ 2
YV = =

fuanssuiianunsoeendladiauiuld fefitorintuasiuegiuduumiitueadiosiu

Tuanavesansusenautiu 4
PNMsAnEIUSINEsUsEneufiueaniaunanuuadiGeeula i

6 lelaian Inevins@nwansatnaeuenwaduazasatanisluwad Geansatnnieuan

wad wilaanmaiimsindldannistumissnadounieda Folin-Ciocalteu wuinie
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79 6 lolaanfivSunmuansusenouuednasfianiiiodeadoluemis NB fAuiuwderurlSs

U §

'
=

Wity 15 niudedns Insuanwanismaaaddunise 4.9 3Uf 4.3 uazguil 4.4
dasainnelugad wmlannnsiwaduiaswuaiiFumadasedvinazane
LOMIUBALILTY 95% NAEDUAIEIT Folin-Ciocalteu Taeldanududuvosansadta 500
lilasnfusiefiaddns wudransatmannidewuaiidens 6 leluaniudunmansussneuiivedn
qqﬁquﬁaLé’ymL%aiummiNBﬁ@mﬂaﬁ’uﬂ%’u%’u%’u 15 ndusiodns lnauanmantmaaeslu

M1 4.10 gﬂﬁ 4.5 u,azgﬂﬁ 4.6



A9199 4.9 UanaUTuuasUsyneuuednysvunvesasadameuanvasuuaiiSoeulalngie 6 loloanilaedluaims NB fiians

= a _a v 1 LY
Lﬁ}lll.!,‘fjﬂ 2 YUANANULYLIULANAINY

TPC + SE (lulasnsusioiiadans)

NB + wiegudlen

NB % bt asTuel$s

lelaian NGB
5¢/L 10 /L 15 g/L 5.8/l 10 ¢/l 15 ¢/L

TM16 | 12292:030 | 136.00+0.14|" 142.75:044" | 126.0020.1a" | 13750%0.25" || 147.42:030° | 108.33+0.08"
TM17 | 132.67+0.33° 138.92+0.83° 150.83+0.17" 137.83+0.44° 146:17+0 17 156.92+0.22° 122.00+0.29°
TM18 | 163.75+0.14° 170.25+0.14° 181.17+0.22° 165.17+0.36° 175.75+0.18° 183.17+0.17° 157.67+0.22°
TM19 | 147.75:0.29° | 160.7540.29° | “171.2550.25° | 153.25+0.25" | 160 331030° 171.08+0.22° | 137.67+0.22°
TM20 | 18092:0.22° | 186.58+017° | 198:25:029° | 179.8340.36° (| 190.0050.14% | 200.42+0.60° | 170.08+0.22"
TM21 192.33+0.22° 199.92+0.22° 206.08+0.22 190.58+0.51° 198.25+0.58" 208.58+0.08" 183.33+0.22°
WU LR

a, b, ¢, d, e, f luwuRfiTmdnwsaeiu Sauuansneiuagai

2 '
Ly o e

s

adAyn19adia (p<0.01)
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&= 100

o
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B
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™16 TM17 TM18 ™19 TM20 T™M21

lolwian

m NBudaf@eadutu 10 g4

W NBruthadndundudu 5 g/

W N8 udleda et 15 g/

JUT 4.3 SinuansuszneviivedniimuasesansaiaateusmgaduesiuniiSeieulalidvi

6 lolaaniidedluaivis NB Mduudadndoinnuduiuunneneiy
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USinailueda (Lg/ml)
o

5

(=]

: . C b b
d
f e = c< / d 2 \

TM16 ™17 TM18 TM19 T™M20 ™21

=

lolaian

@ NB+udatunFaciadu 5 o/ mg NB{udletuslSadiudiy 10 g/

B NB+utiu St 15 o/t

d = = =) '..l) S o g ey L3 ql:
UM 4.4 Buaasdseneuilueindimuavesisdinaeueniwaduauunaiieaulalndng

i AJ i - L2 q‘) k4 7 1 st
6 loloianiidssluamis N8B Aduwdsur S U duLananey



A19199 4.10 wanU3unaasuseneuiluednyiamuavesansatameluvesuuafiGeeulalngie 6 lolaanidedluaimis NB 7isinns

WAnuds 2 slinfnnududunanaieiy

TPC+ SE (lulasnsusie

=

Ug

a803)

NB + uiladudlen

NB + et Sy

Talaian "
5g/L 10 ¢/ 15g/L 5g/L 10 ¢/l 15 g/L
TM16 | 14.42+0.07" 15.6040.23° 16.6040.12 14.33+0,13° 16.47+0.18 19.13+0.07 13.20+0.12°
TM17 | 15.40:0.12° 16.67+0.07° 18.330.18" 15.9340.13° 17.33+0.13° 20.73+0.07° 13.60+0.00™
TM18 | 16.80+0.12° 18.33+0.07 20.87+0.07 18.40%0.12" 21.27+0.07 24.27+0.18° 14.40+0.12°
™19 | 16.33+0.07° 17.8040.12° 19.73+0,13° 16.60+0.12° 19.93+0.13" 22.40+0.12° 13.87+0.07°
TM20 | 17.80+0.12° | 20.07+0.07° 24.00£0.12° 20.40%0.23 22.87+0/13" 28.13+0.37 15.40+0.12"
™21 18.67+0.07" 20.80+0.12° 25.40+0.23" 24.67+0.30° 25.95+0.35" 36.93+0.18 16.73+0.27°
RULIAG
a, b, ¢, d, e, f luwuisfifimsnusiaty ﬁmwmmﬂmﬂﬁuaEmﬁﬂ‘aeﬁ’wﬁfgwmaﬁﬁ (p<0.01)
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§"_ 20 3 ! , d n b 5
= & f a d Q\ d
& 15 f
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&
5
0
TM16 TM17 TM18 T™M19 TM20 ™21
Toleian

N NB+ uliuTendutdu 5ol m N8 + utlsdudondudu 10 g/

W NB -+ uthiudendudu 15 ot

U7 4.5 VinumsuseneuiiuednismeeesansadnmealueadveauniiFeiouls s

6 loleianiiidedluams NB Mduudadidetnnudaduuansiaiy
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40 &
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o
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& 20
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i=
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2 10
fpm)
0
TM16 TM17 TM18 TM19 TM20 T™MZ21
Tolanan

N8+ utlai Tty 5 o g Ne + wilaluFadudu 1o o1

W B4 udlatunFaudud 15 o/

U 4.6 UsunuansusznaviluednvianusuesaisainateluvaduestundiSeeulnliing

6 laloaniiasdlua1mis NB Mt asiunssnnududuwans ety
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NMFRTEiasUsEnauTiuedniiavunvesansatnneueniead wuiaisasaainle
Twan TM21 fidedluetwis NB Aidmsiiuudatudfadudy 15 nsudedns dUsuiw
asuUsznauiuedngsds wiiiu 208.58:0.08 lulasniudeladans sesasnduasasnainlele
i@m TM20, TM18, TM19, TM17 wae TM16 SeflU3unaansusenauiiuedn wihiu 200.42+0.60,
183.17+0.17, 171.08+0.22, 156.92+0.22 waz 147.42+0.30 lulasnsunefiadans smudidu 210
NaNTIATIBIMNER AU Unaansussneuitueanianunannloleian TM16, TM17, TM18,

TM19, TM20 uae TM21 danuuansisetefidodAnymieada (p<0.01)

dun1neasuseneuiuadnianuauesalsasanteluwadiasalneldieniuea

Q’J kT

Judvhazane nuharsadeainlolsian TM21 Fidedlue1vis NB AdnsiiundsunSadusy

all

15 nusedns fusuaaisussnauiluefngadn ity 36.93+0.18 lulasniusediadan
sasasnnluarsadmanleloian TM20, TM18, TM19, TMI7, waz TM16, @eilUSuoy
d1susyneuiuedn Wiy 28.13+0.37, 26.27%0.18, 22.40+0.12, 20.73+0.07 kag 19.13+0.07
lulasnsunefiaddns aiuadu Inuan SIATILINEdRnUIIY3u I na sUTE N UTuedn

avuannlalean TMI6, TM17, TM18, TM19, TM20 lae TM21 dnnuuanansegafituddey

NNEDR (p<0.01)

49  wamsAesizianuansalunsinineyuadeass DPPH  (Scavenging

activity on DPPH radical)

a a A =

DPPH  (2,2-diphenyl-1-picrythydrazyl) Lﬂ’fluau;gaaaismam'smﬁﬁmlﬂmmuﬁju
armaunane vavazaieluluiiu Feenstignibanlifivegnendnewnslumsussidumnnueanuns

Tunsiueyyadasy lainUjseiindudvesdrsazate DPPH azidsuainduasluiud

8/
=5

widles eamnsanswisufiteiifatuld lnensiluasmsganausasiininueady 517
wiluuns (Moktan wazagug, 2008)

Tumsfinwanuamsalunsiueyyadasy DPPH vesuuaiiFievlnlusiva ¢ lelaan
lagnamsvaaesnuasazanediseeseyyadasy DPPH WevufAtenfuarsadanisuen
wankazasataneluwadvewuaiiie dvesarsazarenauudsuandiianduldiduddues
wiites wansitesainneuenwaduaransatinneluwadueauuafiieioulnlidit ¢ lolaian

dullanuaunsalumsidneyyadasyls
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L3

nnmsAnwAuasalunsiueyyedass DPPH vesuuaiFeiaulalisite 6 lole
an logvihmsAnwmansainnieuenieaduasansaianieluead feasainnievenwadmldan
m'sﬁﬂfwwﬂnﬁlﬁqwnm's‘i'jumfi'aammaaummmmmluﬂ1‘3ﬁ1€1’mauaﬂaﬁa'ﬁz DPPH Wuie
wuaiideieulslnia 6 lelmandiauanusalunisrdneyyadase DPPH geflanidodeadely
21sNB Mduudeturfadudu 15 n3usedns Tnsuanswanisnnasdlunisn 4.1 SUT 4.7 uay
Ul 4.8

dwdrsadnnelusadmlsnnninhuaduisvesuaiSsanatnfmedihazaisien
uoaLtudu 95% nageuanuaiunsalunisidnoyyadasy DPPH tngldanuiduduvasansadin
so0lulasniusiefiodans nuntansarnnndewuaiidooulalaaii 6 loluianinnuansely
n1sdneyyadase DPPH geflamilaidsdioluemisNeimnudsimSadudu 15 n3udedns

Insuansuanisvaaetluasn 412 57 4.9 uazsui 4.10



M319il 4.11 udmannaanansnlunistidneyyadasy DPPH vesansatnmsuanvesuuadiSeoulaluimn 6 lTeloiant,

o a a o v W
Vmﬂ']'il.ﬂill,lﬂﬂ 2 BUANAMULUHYULANFINAU

s

dyaluamns NB

% Inhibition + SE

lolwan

NB + wilafudien

NB+ wiasiun s

NB
5¢/L 10 g/L 15 ¢/L 5¢/L 10 g/L 15 ¢/L

T™M16 | 44.44+028" 47.4040.03 50.6350.05 44.61+0.03" 48.00+0.03' 51.48+0.05 | 42.31+0.03

TM17 |  46.58+0.05 49.68+0.10° 52.52+0.07° 47.30+0.05° 50.77+0.03 54.04+0.06 45.82+0.05°

TM18 | 53.76+0.05° 56.03+0.05 59.32+0.05" 50.66+0.03" 58.40+0.05 61.52+0.05° 51.45+0.10°

TM19 | 50.58+0.03° 53.90+0.03" 55.00+0.03° 51.81+0,05° 55.02+0:30" 56.65:0.07° | 47.96+0.07°

TM20 | 56.28+0.07" 59.10+0.06 62.56+0.06" 57.60+0.05 61.010.06 60.86+0.05° | 50.00+0.03"

TM21 | 58.50+0.03" 62.20+0.06° 66.05+0.05" 59.54+0.05" 63.10£0.05" 69.28+0.07" 55.72+0.07"
WRUELIAB

a, b, ¢, d, e, f lunwisafifisdnusmetu fanuuanmatueseited ARUNEDA (p<0.01)
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a
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- c CBH d d b &
e f o€ d
TM16 TM17 TM18 TM19 TM20 ™21
Loloan
W \B +utedBeadudy 5 g/ B NB+ wlsiligamudu 10 g/

B NB+ udaddendindu 15 e

i o _as = a L3 = =l
UM 4.7 anuanunsalun1siidneuyadasy DPPH IeversafinauuansaduaLuAiise

wula i 6 lelaandl

£

agglue1nis NB dmuuthadeanududunnneiaiy
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% Inhibition
= N (6N B w
o o o & & o

a
b
C b d
c 49N\ 2
f e d
TM16 TMI17 TM18 TM19 TM20 T™M21
Tolean
m N8+ udeitunSadiudu 5 e & NB + udhesusSadudu 10 o/t

W NB + utleffurFadadu 15 o

ﬂi o w =3 Ly L3 = =l
?J'ﬂ‘iﬂ 4.8 ﬂ’]’mﬂ?ﬂ?iﬂluﬂ’liﬂﬂf\]ﬂﬂuﬂdﬁaaiﬂ DPPH 9898138 NAN 18 UDNL IR AU DI UATILSY

1

wulalnin 6 lolsaniidesiuamng NB AduudesiunSianudaduwanaesy
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319 4.12 wanwnnuannsalunisideyyadasy OPPH vesansafameluvesuuadiSoiewlalusivs 6 lelmaniidodluams Na

o a a o v W
VIﬂJﬂ'ﬁLG’IQJLL{]Q 2 BUANAMULYHYULANFIAUY

% Inhibition + SE

Toluian

NB + wilafdlen

NB+ tiflesiasel$s

NB
5¢/L 10 g/L 15 ¢/l 5¢/L 10 g/L 15¢/l

™16 | 16.10+1.93° 17.83£1.94° 18.63£2.00° 16.91+2.00° 18:84+2.00° 19.50+2.00° 14.67+2.00°
TM17 | 19.72+0.05° 21.05+0.05° 21.8240.03° 20.04+0.08° 21.500.05° 23.51+0.06° 18.32+0.03
TMI8 | 26.84+005° | 27312003 | “287620.03% | 2739:008° | 27914008 | 30112056° | 26074007
TM19 | 23.74+0.12° 25.37+0.03 26.30:0.03° 20.5620.05° 25.57+0.05° 27.60=0.05" 23.52+0.03"
TM20 | 28.88+0.05" 30.34+0.07" 31.35+0.05 29.46£0.13" 30.40+0.15" 33.75+0.10° 27.72+0.13"
T™M21 | 31.52+0.07° 32.2140.13° 33.55+0.11° 32.20+0.03° 32.78+0:10 35.23+0.18" 29.68+0.12°
WUELIAR

a, b, ¢, d, e, fluwud

(7
Y

AendiienyInaiy danuwendiuegiidediymieada (0<0.01)
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lalstan
% NB + wdsia@iendudu s o/t g NB+ uilsdudendudy 10 o/l

_.ZJ %J-

20 d d
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o
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W NB + ullsinToadudu 15 o/l

UM 4.9 muansnlunisidnenyadase DPPH v sainneluwadveauuaiiise
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wulalwans 6 leleaniidedlunmas NB duLdsddotnnududunansiafy
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10

ddl
VI

‘ ey
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e

A TLUERWE
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a g
A

™18 ™19 TM20 ™21

Lelaan

CLNB 4 wilarfudSadud 504 | NB + udlsunSududu 10 g/l

B B+ utlasutSadut 15 o

JUR 4.10 muansalunsidneliadeass DPPH vesasatn s luwaduosuuniiSe

9

ulalane 6 laleandideslueimig NB fiuutdulSnnududunnataiy
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=

VAMsBAsinNEsalunsiineyyadasy DPPH wasansadmaieueniead
wuhansafnainlelsian TM21 Tidedlueims NB AfimsAuudlsiuddadudy 15 nSusedns 5
Anuansatunsidneyyadasy DPPH gaant 69.28+0.07% sesasunfuansarnonleluian
TM20, TM18, TM19, TM17, wag TM16 %’ﬁﬁmma"fm'iﬂ’l,uﬂﬁﬁﬁmaymuaﬁass DPPH
64.86+0.05%, 61.52+0.05%, 56.65+0.07%, 54.04+0.06% way 51.48+0.05% MUAGU ANA
MTiasimadd wuianuauisalunisidneyyadase DPPH 9nleleian TM16, TM17,
TM18, TM19, TM20 uagz TM21 fianuunnsnetsdidedAyvieddi (0<0.01)

dumsiaswdanuaunsalunisidneyyadasy OPPH vesansadnaelusad wui
arsafnanlelolanTm2l dedlueims NB Alimsiduiiundadudy 15 nsudedas 5
muanusaluntsidnelyadasy DPPH geqnil 35.23+0.18% sesasiduansadnonlelean
TM20, TM18, TM19, TML7, uay TM16 Fellaimannsalunsindneyyadase DPPH
33.75+0.10%, 30.11+0.56%, 27.60+0.05%, 23.51+0.0% Waz 19.50+2.00% AIua19U NN
MIAATIEINER wuneNERsalunsiIneyyadasy DPPH wnleleian TM16, TM17,
TM18, TM19, TM20 Lay TM21 fnduuana e eiiedngmisada (0<0.01)

MNMANIINARe nutnimingediRuashminasatedilaeinnsds e iiceeln
Inisivks 6 lelsianluonms NB ffinsiasitsaiomas deful Sadud 5,10 waz 15 nume
dmsfiviunauwadudnarasatafutudlodoufunisdoduomis NB Aludnsduuils 3
aenndoaiuauITeres Taghavi wazansy (2008) 7lsvinnsfnwvdadedifnasonisiasyduln
vosuuaiiFeieula s Inevinasifigasinduralsdasluluoms nuhfinrsasydulnfdulng
danmldianasejuvesansazansde

VNWanIeaed wuhasEtnasuensaduaraisanaatelueadaldannisiaely
9115 N8 AAsutledndonazudeiundadudy 5, 10 w8z 15 n3udednsidiotlunaaeum
Usinauansusenaufiuedniianuadedd Folin-Ciocalteu wagiasigiauaiunsolunisiiin
ayyadase DPPH faed8 Scavenging activity on DPPH radical wuinilwunltuvesusuna
aﬁﬂﬁsﬂau?duaﬁﬂwgwmLLa::mmamﬁﬂ’lumsﬁﬁfﬂawaﬁawg’jﬁummmﬂm'*ﬂ'u%’waqLu’h
LLazqﬂﬂdw%mmmﬁﬂszﬂauﬁuaﬁﬂﬁ’jwumLLaxmmmmm’luﬂﬁﬁﬁﬂaqgaﬁaisﬁlﬁ'mﬂfm
afnneuenwaduavansadianieluewadiideduemis NB 83 Goutam wazane (2014) I8
vimsfinwanududureudsifinaseuInnmsesngriniedanmansueulalnddunly

Nnluresauisu nuindadeesioulalwidlueims POB Afinsidiuwdlsfinnudutuunnmiaty
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%’Lﬁ’ﬂ%mwmaﬁaaﬂqwémN%qmwﬁLmﬂm'wﬁ’uuazﬁﬂ%mmmmdwmiaaﬂqw‘éwa%amwﬁlﬁ'
nmsdssluensilyinsiuds

NNHANTNAREY WuhasatnAeuenwadwazarsadianeluadiildannisdsdu
0113 NB Fifinudedudonarutiatulfadudu 5, 10 uay 15 n3usednsislolunaaeum
Usunauansuseneuiiuednitanun @il Folin-Ciocalteu wazthlunnasuanuanisalunis
Maneyyadase DPPH #7838 Scavenging activity on DPPH radical wuinU3unmansusenaud
uaﬁﬂwxawmﬁ'*iLf-mw‘“lﬁ%aamﬂé’aqﬁummammﬂ,umiﬂ“w%’ﬂawaﬁass Fady flafiusuna
asUsznaviiuedniamuninn uansigudmstueyyadassfinmulusie Sedenndesty
NUIWVRY LWYNANUAZALEY (2557) 1@’1%’1mﬁﬁﬂmmﬂ‘%mmm'ﬁﬂsxﬂau%uaﬁﬂﬁ%mmLLasq‘mé
nsdueyyadastluadesdtinalivneiesiudmaliiim 0 fegie vuiium

dsUsznaviuedniminiinsgiliedenndeiunimaiuisalunisiueyyadasy DPPH
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unil 5

AJUNAN1TNAaR AT YRLAUD UL

5.1 @3Unan1snnaes

9 ¢ Y
a

mﬂmifhaL%@LLU@%L‘%&JLau‘lmlwﬁamﬁqL%amz}w%ﬁ’wm 18 loleianasuua1nis NA
wivhmsAnuidnuaenedusiuine weswuafiSeoulalwd Tnenisasisdevdnvuslalail
Wiea U9 vau @ msenda wasimdvestalall nuiundleluanidnvasvadaladi
adendsiu idevihnsinngunwetiuaideeulniidnielindosansselidwets 1000
wih wu danilvgjeeddnwaefiugureudu symuiudundunsednnsyaes fuvaduuaizes
YIALENNIN NMsteudnuaTiSeasliiBnsdenunsuiiednuenuuniSouAsIUINLALLUATISE
WNINAU MNnHanIaaeInUkuATiSEknsLUInIuNe 13 Teleian TauA TM7, TMO, TM10,
TM11, TM12, TM13, TM14, TM15, TM16, TM17, TM18, TM19 uaz TM20 waglinunfiisewnsuy
auvienun 5 Telewan IHun TME, TMS, TM6, TMS way TM21

MnnsAnyaududEnidaeiveuniizeaulaly sis 18 leloian lnslinsmaaey
avun 2 38 Aenisnadeuanuauisaluntsaseulsdeendia BAZNITNAADUAIINAINITD
lumsahaeulediaenziaa lounsmaaeuanuaisalunisa weulsioondwaiuardang
ynmsiasudvetiundiSudlonsnaisazais DMPD iudy 1% Suuafideasududiag
ngly 30 Iwfwansnwuadiseiinisairveuledlelnlnsuesnding wuimuadiSediannse
ahoulesioandinals Thumn 14 Toleian 164A TMA, TM5, TM6. TMS, TM9, TM10, TM11,
TM12, TM13, TM14, TM15, TM16, TM17 uag TM20 dantuaiiFediliannsaadraeyleiesnd
wald Staviua 4 lolaian TduA T, TM18, TM19 waz TM21 Lavnisnadauninuaiuisaly
nsasseulsingaziad lnedunanisiinnesfeveswuniiGedioveenasazanelelnsiaulad
panledidudy 3 % duiaweshanansitwuafiBeiinisadruoulvdnsnziaanuiduuaiide
annsoaneuluingmeiadldiomn 15 Tolean Tdud TMA, TM7, TMS, TM9, TM11, TM12,
TM13, TM14, TM15, TM16, TM17, TM18, TM19, TM20 way TM21 druwuaidefiliaunsa
ahseuluinensadldiivionun 3 lolwan 16w TM5, TM6 wag TM10

nnmsuunviinvesuuaiieoulnlndimue 2 lelsian Ao TMA uay TM21 §ae

dutfin19¥uadinie analytical profile idex (APN) Tnadndenlaluaniihumegeuainniseoud
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unsu uaganaNUAneduadl Ae garmannsalunisasveululioondna Iilnmandfinsin
gannaeu lnguuaiiifelelaanTma WuwuafiSounsuau Snmsahaeuledoanding Fansetu
YANAADU API 20 NE nam1svageunuidunltudude Brevundimonas vesicularis @
wuniSelelian TM21 WunuafiGounsuay Lifimsadraeulesiosnding fsnseiuyanaaey
API 20 E wamsvaaouwuiiuwiltudude iversteinia trehalosi

'
3 =l

NNMSANBIMREIRISUBUNILTaNsaN SIS RulnveadanuafiGaeulaludia 6 lo
lgianiiidedluaims NB Adinsiduuds 2 elefoutidnden wazudlasfunss vlnas 3 a1y

= o

WUl Ap 510uay 15n5uradnT muadu wuinuafidens 6 leluandidedduamis NB ey

! [

wladunSaauau 15 nSuredns ket winwaduisasfanoelumie 0.13 - 0.29 n¥u 91nNa

Yy 1 U

2
=4

thuinaduieiildilitminasainaslumadustuuad 3ot 6 leleandidoduas NB
Midautetuniadudu 15 n3udedns Senminarsafngerianaglutae 0.0026 - 0.0052 i
NNMSIRAUMIUIINRENsUSEhEUT AN RIEAT NE SRR B ueNIBAd LazaSaf®
nmeluwadvawuaditieoulalnd lnedmdenuuaiSueulalwslolsianTmMis TM17 TM18
TM19 TM20 way TM21 uanndaunasdd Folin-Ciocalteu wudi@isadnnleuanaduazans
annnelusaduasuuniiSed 6 lolnanildannasidestuemis N8 Asuulsuldadudy 15
nusledns feUSinaEsusenovituednimungfianesiuay 167.42 - 208.58 kay 19.13 -

36.93 lulasniusiefaddns nuaey

NNadauANamnInlunIsiineyyaddasy DPPH s nansafn Aeuenisaauas
ansannneluraduesiuniiGuoulalud InodndenuuaiteeulalvdlalgianTMis, TM17,
TM18, TM19, TM20 ibag TM21 uvmagusiagds DPPH radical scavenging activity Wu3nans
afnnsuenwaduararsannnnslugaduasuuaiiie ¢ leloaafildanmsideddueims NB
Fiduutisunfadudy 15 nfunedns Tirmauanansaluntsidneuyadasy DPPH ffianeg
w29 51.48 - 69.28% waz 19.50 - 35.23% audiulaefianudududetuivasatnnely
waa fe 500 lulninsusefiaddng arsararsuinsgruniaueanesonliaanuauisalunis
ineyyadasy DPPH gafis 95.55%

ogalsfimuuuaiiGuioulalndi ¢ Toluan uandiidiufiedinenmlunsfuuvaswes
asiupuyadasznsTINYIA vlauaranuiduduveaundsaniveuiinademinisaduasns
wAnasiueyyadass Taoudalunfianududuniy Sradensiudaueaduarnisadeans

AueyyadasznuuailFedezdesihnsAnwdeluiiednwangnsideudeninuivay
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ileflideuuaiieinisuanansumuslaluuiinasnniy sifmsmaaeuanuaiansaly
nsafuasiueuyadaszvosarsainlalngiBnismaaeudus uonvileands DPPH radical
scavenging activity Wwagds Folin-ciocalteaultu N15MA@ey Reducing power Lfafn®)
aruamsalunis3iag usen1smaaeu Lipid peroxidation fieAnuwinisdudafaten
lipidperoxidationiiialidlafisnalnnissueyyadassresansatinuniu siwdenisnadey

& ] ! 3 Y - LY L4 o y  alala
ANUUUNYRRIYAaTRIdTaNANanNAdaUANUUaBA EJIUﬂ'l{L‘Uﬁ’]ﬁﬂﬂﬂ ALY In

5.2 Yaieuauuy

TunmsfinwinuagifvesuadiSoieula niiigvidusendndugduddudnluavies
Anwinnandimaduniiiufuuasdnuluszdvlsanarell iifansvaeunuaiiSeeulalwed
fqvdsussndindugiluseiuariug wasvnsAnwannefivinvadlunsdouuaiite

Walvldnandnvesasnuuaiisvasevuludsuiamnn
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1. gn597115 NA (Nutrient Agar)

2. gn59m13 NB (Nutrient-Broth)

AMANUIN N

MTAITe
asataInie 3
Wulau 5
u 15
13;'1?7 "I"u 1000

& ¥

A15a0M1NLUD 3
Wileu 5
gy 1000

3. gA 01113 NB (Nutrient Broth) ifuutlsdaden

asanmannie 3
wWilau 5
udladaden 5, 10,
gy 1000

4. gn5819115 NB (Nutrient Broth) fiAsuutlesfiuse

@581 AN 3
wWulay 5
utariun s 5,10,

ndu 1000
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AMANUIN U

N1SATINADUANWULN T UFIWINY
1. jUseveslaladl (colony form)
- Punctiform Talafifivnadnunnidurigudnanedesnit 1 fadwns
- Circular laladinau
- Filamentous lalafilsenausisiduaneiuiuugy
- Irregular lalafijueliuiueu

- Rhizoid laladiinisunniedulindusunazisdnuwuzadiesin

2. vouvsnsuvadlalail (Colony margin or Colony edge)

- Entire waulalaiiifau

- Undulate vaulalafifundulduignton

- Lobate vaulalafifiunduldaiuasivinn

- Erose vaulalatidumenliudlyaminae

- Filamentous vaulalathduduasaliviuey

- Curled voulalafifududautudundunasvsnludneaisiivn iy

3, fuRaveslalatl (Sufface Texture)
- Smooth AuRweslaladizeu

- Rough fudqvestalailugusy

- Mucoid fiufnveslalaiiiuiienidy
“Rugose fiufvaslalaiidu

- Concentrically ringed Wuraslalaiiidulsunrudouiunanadu

4. Anugavivensendivedialail (Elevation)

- Flat lalafiuuusu

- Raised Telafifinnumngstunnniminvesemisdsadednon
- Convex Talafiyuldsanfmiemmadeadednos

- Pulvinate Talafiyulasgumnanimhemsidsadeunn

96
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AMANUIN A

A5LATLaEITNITIATIEN

1.815108
1.1 mswIsnansazatsdnnfiud (Ascorbic acid) Aumdudusoo lulasniuneiadans

1.1.1 F9anfiudan 0.0005 ndu avawlutemusauaruuUiiasiniusins 1
Hadans

1.1.2 \fuansazanednfiuanlaldluvinden
1.2 Maw3suaIsazane DPPH manududy 0.3 Sadluans

1.2.1 49815 DPPH 11 0.0059 nSu-aranslueriusauazySuusnasiiivies 50
Hadans

1.2.2 \iuansavans DPPH fileldlunnaden

1.3 MsiniougnsazatemnIgunIawnaan (gallic acid) mnandudu 1000 lulasniuse
1.3.1 dansaunaanui 0.001 3y azarglueniueauasdSuuSmsladusuns 1

1.3.2 1ivansazatensawnadniilaldluynden
1.4 mswmIeuansazaonsannain (gallic acid) mnuidiuty 500 lulasnSureiiadans

1.4.1 Fansaunadnit 0.0005 a3 avanelulavnusauasU¥uySumstaiuiuas 1
iagans

1.4.2 \iuarsazatensawnaanilelaluyn gy
1.5MsuTenaIsaane Folin-Ciocalteuphenol reagent Aatsndsdu. 10% TnoUsuns

1.5.1 Uia Folin-Ciocalteu phenol reagent U3uns 5 Haddns avansluingy
wazUSuUiumsliduiuing 50 fiaddas uwinufuSunsivuserend fuuas

1.5.2 \fivasazany Folin-Ciocalteuphenol reagent fildlalurnden
1.6 mawIsuansazaelefeuasuaun WLy 7.5% lnswadeuSinas

1.6.1 Falewfouniueiua 3.75 n% UuUSasdaetnduliiusanes 50 Saaans
Twrndsulsunng

1.6.2 \fuansazanelefouansuauuniildluyinden
1.7 mawieuansazats N,N-Dimethyl-p-phenylenediamine (DMPD) wWiudy 1 %

1.7.1 4aans N,N-Dimethyl-p-phenylenediamine (DMPD) 1 n3u avansluiundod
sumssideudiuasuuinnsiiuines 100 Sadaas

1.7.2 viivasazae DMPD filaluginden
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1.8 MIm3euansarany McFarland standard No. 0.5
1.8.1 UinnsndaWisnautiuan 10 fadans UsuuSunasseuindulsiusuas 1

1.8.2 fauuBeumaslsin 1 N3y axansuarfuliumsdaenduliivianns 100
Hagans

1.8.3 Uinansazaslute 1.8.1 USuns 995 fadans wavaisazateds 1.8.2
U3u1as 5 fiafans uwauiy

1.8.4 \iuansazauMcFarland standard No. 0.5 Aldlunasnrinagd Uariliain
fussane wdufvluiifin gumai 2-30 ssanweda
WAEIVG, : Aewldsudsaveliidu o fudo MAYALTATINADUADIYUY
vy awisaldvuleu 6 Weou

JUT w-1 Avwrjuuesansasanedieifloufuansazans McFarland standard No. 0.5

2. BWNsesei
2.1 myiwngivSinueansUsenoufiuednyianun (Total phenolic content)

2.1.1 asanmnieuanagd
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A0 W-1 uaERA M IgANFuNATIA1NE AR 765 WlLMAT YDIETSALANENIATEIY

nsALnaanaLTNty 1000 lulasniunaiiadans

Aty (lasniudedadans) AINTSYANTULAS
0 0
20 0.113
40 0.201
60 0.28
80 0.36
100 0.436
120 0.524
140 0.611
160 0.673
180 0.756
200 0.832
NSINUIATFIUAITATAIBUINTFIUNTALNAAN
& y =10.00dx + 0.006
2 1
= R = 0,990
=
v 08
Nel
M~
2 06
3
S 04
g?
€ 02
&
0
02 $ 50 100 150 200 250
anududu (lulasniudeliadans)

= a A ) @
JUN w-2 nsvhinasiweasaraeasgIunIawnaaninaududu 1000 lulasniusde

{88809
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ac o

AU
wilTuuasUszneuiuednluasannnieuanwadueswuaiiBeouls ludleleian TM219

wdeslugmsidustaiul Sauty 15nSudedng

AmsganAuuasitinle % 0.898
AMTRANGULASLDY blank (l@vnuea) = 0.057
Faidy Fnsganduuas (y) = 0.898 - 0.057
= 0.841
INAUNITEUN TS y = 0.00dx + 0.006
UNUAT y = 0.841 asluaunis
0841 = 0.004x + 0.006
azle X = 208.75 lulpsnSudeiiafang
AnIgAnaULEsAald X 0.897
AINSPANGULAILDY blank (avuaa) = 0.057
Fardu AINTTAANGULAS (y) % 0.897 - 0.057
= 0.84
INAUNTTLAUNTS y % 0.004x + 0.006
WIUAT y = 0.840 aaluaungg
0.840 = 0.004x + 0.006
e X = 2085 lulasnfusefiafdans
AMSgANGULAITIRLH = 0.897
AINISRANGALLAIYDY blank (tlevnuas) E 0.057
oty ANTRANG LA (y) = 0.897 - 0.057
= 0.84
PINEUATLFUATY y = 0.004x + 0.006
WIUAT y = 0.840 asluauns
0.840 = 0.004x + 0.006

le X - 208.5 lulasnSuseliadans
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wamedn JUsunuuednanuaLegy
208.75+208.5+208.5

= 208.58 lulasnYureiiadans
3

ey asananeuenwasvanueisoulalwdlelaanTM21iE e sluam s iuutl sy
HSngudu 15 nfusedns fuSuiaaisusznauiuedniienun 208.58lulasnSusdesiasans

2.1.2 avsananieluead

AT W-2 UARIAINIPANELANTIAI LY TIARY 765 WITUILAS YDIA1aTANEIATEIY

nIALnaanNAMENIY 500 tulasnIurafiaaans

Aty (ulasnsuseiiadans) AINSPANT A
0 0
20 0.132
40 0.252
60 0.345
80 0.464
100 0.556
120 0.698
140 0.796
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NITHNINTFIUVAIAITALAILUIASFIUNIAUNARN y = 0.005x - 0012
I = Rz = 0992
P
4 08
N
S
2 ge
O
I~
= fa L
(]
=2
&
& 02
[
&
o
{ resl O T T T T T T T 1
=
@
- 20 40 60 80 100 120 140 160
anududu (lulasniudoliadans)

flafans

as o

mUsnaasusenauiuednluasadnnisluiradveuuaiSotoulaludlolo@n TM2 1 i e

Tuormsidunderiul Sadudy 15 asudedns

[
o =l

g 1
AmsganAuNATslle a \8 ()23
AINNIRANAULAIYDY blank (len1uaa) S 0.056
Fardu Ansganduas () 2 0.23 - 0.056
= 0.174

NN TLAUATS y = 0.005x - 0.012
WNUAT y = 0.174 asluaunis

0174 = 0.005x - 0.012

el X = 372 lulasnSusiefiaddns

AnsgenAuLETTRle = 0.227
A1NNIYANAULAIYEY blank (lan1uaa) = 0.056
sarf ANTAANAULES (y) = 0.227 - 0.056

- 0.171




PNAUAIIEUATY y = 0.005x - 0.012

WNUAT y = 0.171 asluauns

0171 = 0.005x - 0.012
azlel X = 36.6 lulpsnSuneliadaing
4nil 3
An1sgANEuLAsTTals = 0.229
ANNNIYANGULEAIYES blank (levuoa) - 0.056
ey ANTRANGULES (y) = 0.229 - 0.056
= 0.173
INANNTILHUATS y = 0.005x =.0.012
wWnuAT y = 0.173 asludunis
373 = 0.005x - 0.012
aeler X = 37 lulmsnsusoliadans

1 =T Y = _ 5 A
W97 UUTHNUNUBENISMLALGAY

37.2436.6+37

=

= 36.93 lulasnSudaiiadans
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v @ 1Y) « o - s a a @
et asenenelugasvewuaisueuls s lolgan TM2 1tae sluanmsiiuiunt aiuel s

Wudu 15 nSunedas fduSunmaisysenauiueanrianun 36.93llasnsureiliaaang

2.2 mywnzianuamselinsiianeyyadasy DPPH (Scavenging activity on DPPH

radical)

A1AURA A

[Acont‘rol N Asampte ]
A

% Inhibition = x 100

control

] &t = A

Acontrol = FTMIRANAUKENTIAHENIAGY 517 UlulunSY89a15azaTe
DPPH

Asample = AIMIOANGUNEINANNENIAGY 517 UlUlLATTOIEITAZAY

DPPH ffuansans
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2.2.1 ansaneneuenwas

TaA1wIN
wanuamisalunsidneyyadass DPPH vinasataneusnwadvesuuaiiFaeulnlng

TalalanTM219ds sy siduud sTurSadudu 15 nSusdedns

v
0 =

Y 1

AINTAANTULAIUDY Acoryrol (@150¥AT8 DPPH fUa ™IS NB) = 1.184

ANsgAnEuLEIYe I e n i Tnld = 0.524

AIMSAANGLLASYDY blank (levnuea) = 0.064

AINSAANGULEIIDIDTMST NB - 0.096

et ANSYANTULEIUDI Asaripte = 0.524. - (0.064 + 0.096)
H 0.364

WNUAT Aconror= 1,184 UAE A= 0.364 asluaunds

1.184 - 0364
— 72 ST 200l

% Inhibition ' = ya
= 69.26 %

ﬂ?_’]ﬁ_z

Fi’]ﬂ’]iﬁ]ﬂﬂaml.ﬂﬁ‘um Aconuol (@7178878 DPPH AUDMIT NB) - = 1,184
ANIgANAuLEIYRIEITE AR Al > 0.525
ANITAANSUKEIYDY blank (lanupa) = 0.064
AINIAANAULEIUDIDIMT NB = 0.096
Yotiu ANTIgANAULANTE A e =" 70.525 - (0:064+0.096)

= 0.365

WNUAT Aconiol= 1.184 UAE Aqmie= 0:365 aluaunas

1.184 - 0.365
% Inhibition = X100

1.184
= 69.17 %
o =) E
ANTAANTULETDY Aoirol (@158%818 DPPH fUB NS NB) = 1.184

AINSYANALLEIYDIANTENA AT TN % 0.522
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ANSANGLLESUDY blank (levnuea) = 0.064
AINISRANAULAIYDIDINTT NB = 0.096
U ANTANTULEIVEY Acarnpe = 0.522 - (0.064 + 0.096)

= 0.362
WIUAT Acontro= 1.184 UAE Asampie= 0.362 asluaunis

1.184 - 0.362
% Inhibition = ——————— 1100

1.184
= 6943 %
waRIIT §iA7 % Inhibition @A
69.26+69.17+69.43
K =69.28 %

3
Pty ansadanieuenivadussuuaisaulslng lolaaa TM2 1Al a s luarvasifuwd ety

W3ududu 15 ndusafing fnauannsolunisiidneyyadasy DPPHE9.28 %

2.2.2 ansarmniglueag

as o

A
wienmdmnlunsiinouyadeasy DPPH winansana s lultaduseuueiiGoeulnlvdle

ltan TM21 MuageluawasiviuusssurSadudy 15 nsusoans

¥y
0 =

9 1

ANNTOANAUNANVDL Ao (@50%A18 DPPH fulomiuea) = 1.214
ANIsgAnEuLABESaRn T o LA = 0.849
AINTAANTULEIYDY blank (leniusa) = 0.066

fratiay ANTIYANTULAIVDY Agampls = 0.849 -0.066

= 0.789
WIUAT Aconyor= 1.218 UAE Agppe= 0.789a3luannng

1.214 - 0.789
% Inhibition = T %100

= 35%

AMNTAANTULENVDY Acontrol (@1502078 DPPH Autevuea) = 1.214
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FnsRanAuLaveansatn il = 0.848

AINTSYANGULAIYEY blank (leN1uBa) = 0.066

et AIMTRANAUAIVDY Agyrpie = 0.848 - 0.066
= 0.788

WNUAT Acontror= 1.214 WA Aarpie= 0.78889TUdNNS

[1.214 - 0.788

| —

% Inhibition = e %100
= 35.09"%%
ﬁ‘;{;}i&
ANTAANTULAVDY A oo (@1582678 DPPH Muleviiuea) = 1.214
AnnsganAuuaseansarin i ials B 0.848
ﬁwﬂﬁ@mnﬁuuawaa blank (tan1uoa) = 0.066
ety AIMTNANTURENVEL Asipie = 0.848 - 0.066
— 0.782

WNUAT Aconiroi® 1.218 WA Ayrpie= 0.782a81udIn 15

1.214-0.782
% Inhibition = T x100

= 35.58 %
WAA9TT TR % Inhibition 1aae
35+35.09+35.58

=|3525%%
3

ety gsananslueagdveswuafiGeeulabldlolaan TM2 17 Es sTua v siduudasunss

w15 niudedns dauausalunisindneyyadase DPPH35.23 %

2.2.3 @savaeunsgrunsaueaneiinitudy 500 lulasnsusedaddng

aa o

28R
WiIANHEmIIluNsAdneuYyadasy DPPH 91na1sansaraisanassiunsaLeane fondud
500 lwlasnusefiadans

¥

g9 1
AMIYANGULEIVDY Ao (81562878 DPPH Aulenuea) = {88



AINIRANTUNAIBIE AR T Ta L6t
ANTAANAUNAIYRY blank (lan1uea)

o
o 1

PRUU AINIIANAULEIVBY Asurpie

UNUAT Acontio= 1.221 W% Agarmpie= 0.053 aslugunis

% Inhibition = 1.221

= 95.66.%
ANTAANTURENYDY Ao (@158¥078 DPPH fulevinuea)
ANnseAnAUNasTesanTara T Tale
AINSYANALILEIYDY blank (lanTuea)

2/
ar  as |

AU ANNNIANTULENDY Asirple

WA Acgrioi= 1.221 6% Aggrpie= 0,054 asluaunis

% Inhibition =
17221

= 95.58 %
% A

99 3

ANTRANAUNAIVDY Aol (87385818 DPPH utonuaa)
AnsganAuuastesan satauiale

AINNIYANAULEIYDS blank (lon1uea)

ALY AINTAANTUNEIVDY Agyrpie

WA Acontrot= 1.221 U8E Ayrpie= 0.056 a9luaunTs

% Inhibition = o1

95.41 %

[ 1221 - 0.053

[ 1221~ 0,054

[ 1.221 - 0.056

= 0.113

= 0.06

= 0.113-0.06
= 0.073

]xlOO

= 1.221

= 0.114

= 0.06

= 0.114 -'0.06
= 0.054

x100

)

= r.221

= 0.116

= 0.06

= 0.116 - 0.06
= 0.056

]xlOO
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LEAIIN A1 % Inhibition ade
95.66+95.58+95.41

= 9555 %
3

sty ansazatsnsgIunsakeanestniduduy 500 lulrsnSurediadans fiauansaly
Msidneyyadasy DPPHY 5.55 %
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AMANUIN 3§

mMakUskamduunsiiauuaiiiessantinieduaiisie Analytical Profile Idex (API)

1. YANAADU APl 20 E

\'EGAI'[\'ETESTS
-~
w
eI ST
i B T N Y 3
OndADH DG 2 000 TEIT TPy Auak 1o o A ) oty ALy A man G Ao aac MEL by ana | A pnry
POSITIVE TESTIS
r\ ~ ~
w
'; L ' ' el At \...A w Al B! Al At
3 // = \ “ )
e Aonc m]'v ﬁz.a UBE  TOA™NG muq Ly wm 0 Gon S nkia BAg n|‘n-.4v ARA

JUT a-4- Hum 331 (Color check) AmuUUUgRvaday API 20 E

A15197 W-3 UanenSuUSHATRIgAVIREaU APl 20 E

. IEFTLY HANTTNARD
Ya9 < a a w aa ¢
A909NONS (imaniu/ Ujjize/auled
NAHDY ! WARU HAUIN
489)
[-galactosidase
2-nitrophenyl-D- -t o
ONPG 0.223 . |[(Ortho NitraPhenyl-R0- Taliid Andeq
galactopyranoside
Galactopyanosidase)
o duna/d
ADH L-arginine 1.9 Arginine DiHydrolase Avdns =
&3
L. Aumy/d
LDC L-lysine 1.9 Lysine DeCarboxylase GGIE .
G
. Auna/d
opc L-ornithine 1.9 Ornithine DeCarboxylase ELUR DY -
&3
. Ay
A9/ .
Lair trisodium citrate 0.756 CITrate utilization . Uuiey/
GINELE ot
Ay
Sodium g deinday/
H,S 0.075 | H,S production Liid/dwn |
thiosulfate GlauRhY!
URE urea 0.76 UREase Anding Auny/d
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5

Al
IE ' v a
TDA L-tryptophane 0.38 TryptophaneDeAminase fvios dthana
LA
¥ JAMES 81UHA
IND L-tryptophane 0.19 INDole product LaifdsA
Jegowd | dvum
MADY
non VP1+VP2 58 10
Acetoin U
Lve) Sodium pyruvate o] — -
production(VogesProskauer) . AYY/H
laifid
ok
Taifinng A
Gelatin L
lﬁE.l..' 0.6 GELatinase NI ¥
(bovine origin) o’ 2
Y298 f7
AhGwa | dwdey
Fermentation/oxidation 3 . N
GLU D-glucose 1.9 iy | awndu
(GLUcose) ., .
KTkl LR8N
dundu/a
Fermentation/oxidation v [ i
MAN D-mannitol 1.9 WEUlY fnang
(MANnitol) =
Le9
Aviu/A
Fermentation/oxidation P4 &
INO inosital 1.9 Wduly | dmdes
(INOsitel) .
Ve
Ahiiu/A
Fermentation/oxidation v P
SOR D-sorbitol 1.9 PRIEILY AR
(SORbitol) =
KitTf
Aunidu/d
Fermentation/oxidation v o
RHA L-rhamnose 1.9 PRSI BV ERE
(RHAmMnose)
LB
Ahidw
Fermentation/oxidation -t . I
SAC D-sucrose 1.9 aniuly | Awdog

(SACcharose)
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by

i
Fermentation/oxidation ¥ _
MEL D-melibiose 1.9 fduUL | Ao
(MELibiose) P
Ve
/A
Fermentation/oxidation y o
AMY amyedalin 0.57 Uy | AvdEes
(AMYedalin) N
el
AMhtu/a
Fermentation/oxidation v o e
ARA L-arabinose 19 ududy | @ndes
(ARAbinose) =
e
. p auaaInnsasseule
OX quannmsaivieuleieending | cytochrome-Oxidase .
DONTIAH

2. YAVAFDU AP 20 NE

NEGATIVE TESTS

'y Vb V. 1V . _.—f—j-‘—\— ﬁ-,ﬁ.-:—.}..—h_«-ﬁ_fll-. o
¥ Sr? I_.d- ' e | — o
] !w‘, g el 755 N o, - = *_ﬁ -
' = -
. ’ R ognel i
L et b A e A\ 2 ey
NOd. AP w4 TREE EBCMAEL e laLU® (ARA) ISR u.uu u\m we.l.z MJ mm w:l. LTS aIT) e
- W P e ey e i L i e
'POSI'[T\'ETESTS
Sk /A = A /‘\ o w,.. ft ,..'_,,._
2 Lf y (ﬁt&i‘/w -”
: &l | "
No3 VAP Tl % ADm  uRe nsu‘ua G lm.e:“'mm e umw L ‘el o 1Ay mz.u“mu (BACI
B . ¥ S Pt -

ﬁ’]‘i'l\l‘l?ll W-4 LLﬁﬂﬁﬂTﬁLLUiNﬂﬂ@ﬁﬁﬂﬂﬂﬁ@U API 20 NE

Usuna WNANTSNAAB S
) ik a a o aaa ¢
YoINnEDY GEEREHB] (Uaanan/ Ujiseieules
. Haau HauIn
Y94)
Wee NITI+NIT? 58 5
Reduction of nitrates Yani}
NO, Potassium nitrate 0.136 -
to nitrites o arunuu
Taidla
wAd
TRP L-tryptophane 0.2 Indole production nea JAMES SuNayiug
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(TRptoPhane) Taifld/a
\enoau/d G
MRERR
Fermentation Sthduuu o
Gy D-glucose 1.92 . GAIGRE
(GLUcose) Lile
o deu/d
ADH L-arginine 1.92 Arginine DiHydrolase AWRDY r
YUW/AWA
= fietu/d
URE urea 0.76 UREase Anad g
VUH/ALA
esculin 0.56 hydrolysis (3= . A/
ESC ALADY " ..
ferric citrate 0.072 glucosidase) (ESCulin) URNa/E6
Talilng o
Gelatin (bovine hydrolysis (protease) = 1amn
GEL 0.6 N388F7 .
origin) (GELatin) \ A3
YD
[-calactosidase(Para-
4-nitrophenyl-RD- s o
PNPG 0.22 NitroPhenyl=RD- Laidid RGN
galactopyranoside
Galaclopyranosidase)
oLy D-glucose 1.56 Assimilation(GLUcose) Wasla fuuaa
| ARA] L-arabinose 1.4 Assimilation(ARAbinose) | Tusala MULA
MNE D-mannose 1.4 Assimilation (ManNose) TWsdla AUUA
IMANI D-mannitol 1.36 assimilation (MANnitol) Tssla AULES
N-acetyl- Assimilation (N-Acetyl- ‘ .
[naG] 1.28 Wsila AUl
glucosamine Glucosamine)
| MAL D-maltose 1.4 assimilation (MALtose) Tussla UL
Polassium assimilation (potassium . .
Lontl 1.84 Tussla TGN
gluconate GlucoNate)
assimilation (CAPric ‘ .
Lcap| capric acid 0.78 TUssla AULE
acid)
assimilation (ADIpic ' -
Lai] adipic acid 1.12 Tsdla AL
acid)
Lvit] malic acid 1.56 assimilation (MaLaTe) TUssla TN
assimilation . n
o trisodium citrate 2.28 Tsala Auwas
(trisodiumCiTrate)
phenylacetic acid 0.8 assimilation (Pheny! TU5ala FULES

3
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Acetic adid)

OX

AWAIINATATN

woulaioanduna

cytochrome oxidase

ANAIINNTASI U]

pandnd




MTI9H W-5 wansrnsganduuasi 765 uiluwnsuasansatnniauonivad

AMANUIN

ATNISARNA LB asaTn
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AnnsnanALLEdTl 765 Unluims
181% % & A @ ™
Cilg NB + uilsdtdien NB + ud asupl 59
L& NB
5 /L 10 ¢/l 15 ¢/l 59/l 10 ¢/L 15 ¢/L
1 0.559 0.601 0.636 0.568 0.617 0.653 0.498
TM16 2 0.556 0.602 0.637 0.569 0.614 0.654 0.499
3 0.555 0.6 0.635 0.5%7 0614 0.657 0.498
Blank (tanuaa) 0.059 0.059 0.059 0.059 0.059 0.059 0.059
1 0.596 0.619 0.666 0.612 0.65 0.693 0.554
TM17
2 0.5%96 0.62 0.668 0.616 0.648 0.69 0.552
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3 0.592 0.62 0.668 0.618 0.648 0.692 0.55
Blank (tanuea) 0.058 0.058 0.058 0.058 0.058 0.058 0.058
1 0.719 0.746 0.789 0.722 0.768 0.796 0.695
TM18 ) 0.718 0.744 0.79 0.727 0.766 0.798 0.696
: 0.72 0.745 0.787 0.725 0.767 0.796 0.693
Blank (t@yuea) 0.058 0.058 0.058 0.058 0.058 0.058 0.058
1 0.656 0.704 0.746 0.677 0.705 0.747 0.614
TM19 2 0.652 0.708 0.749 0.674 0.702 0.746 0.612
3 0.654 0.706 0.749 0677 0.706 0.749 0.615
Blank (t@vnuea) 0.057 0.057 0.057 0.057 0.057 0.057 0.057
1 0.788 0.811 0.843 0.781 0.823 0.861 0.743
TM20 g 0.789 0.811 0.841 0.786 0.825 0.869 0.746
3 0.786 0.809 0.839 0.783 0.824 0.867 0.744




116

Blank (tanuea) 0.058 0.058 0.058 0.058 0.058 0.058 0.058
1 0.834 0.861 0.887 0.822 0.86 0.898 0.795
TM21 2 0.831 0.864 0.886 0.825 0.852 0.897 0.798
3 0.832 0.863 0.889 0.829 0.856 0.897 0.796
Blank (levnuea) 0.057 0.057 0.057 0.057 0.057 0.057 0.057
AN W-6 WamaANTgAnAuLail 765 uluuaTuesasatanelugad
fanTseanauLas 765 uiluisns
‘LQIEH 3 U W e
iy NB + uflsddien NB + wdasium 5
\an NB
5g/L 10 g/ 15 o/L 5¢/L 10.g/L 15 g/L
1 0.117 0.121 0.127 0.118 0.129 0.141 0.11
™16 2 0.117 0.125 0.129 0.116 0.127 0.141 0.112
3 0.118 0.123 0.128 0.116 0.126 0.14 0.111
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Blank (tavn1uea) 0.066 0.066 0.066 0.066 0.066 0.066 0.066
1 0.123 0.128 0:138 0.124 0.133 0.149 0.113
™17 2 0.122 0.129 0:137 0.124 0.131 0.149 0.113
: 0.121 0128 0.135 0.126 0.131 0.148 0.113
Blank (tav1uea) 0.063 0.063 0.063 0.063 0.063 0.063 0.063
1 0.13 0.136 0.149 0.138 0.152 0.168 0.117
T™M18 2 0.128 0.137 0.15 0.136 0.151 0.166 0.116
3 0.129 0.137 0.149 0,137 0.151 0.165 0.118
Blank (tanuaa) 0.061 0.061 0.061 0.061 0.061 0.061 0.061
1 0.126 0.133 0,143 0.128 0.146 0.157 0.115
TM19 2 0.127 0.135 0.145 0.127 0.144 0.156 0.114
3 0.127 0.134 0.143 0.129 0.144 0.158 0.114
Blank (tavuea) 0.06 0.06 0.06 0.06 0.06 0.06 0.06
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1 0.134 0.144 0.164 0.144 0.157 0.187 0.122
TMZ20 2 0.132 0.144 0.163 0.148 0.159 0.181 0.12
3 0.133 0.145 0.165 0.146 0.159 0.186 0.121
Blank (tanuea) 0.062 0.062 0.062 0.062 0.062 0.062 0.062
1 0.138 0.148 0.173 0.165 0.171 0.23 0.129
TMZ21 2 0.137 0.147 0.171 0.17 0.1%7 0.227 0.129
3 0.137 0.149 0.169 0.167 0.173 0.229 0.125
Blank (tanuea) 0.06 0.06 0.06 0.06 0.06 0.06 0.06
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FINISAANAULE 517U lunAS
laisd H oA @ e
g NB + uaiudlen NB + uaiurl5a
LI NB
591 10 ¢/L 15 g/L 59/l 10'g/L 15 g/L
1 0.82 0.785 0.745 0.818 0.778 0.737 0.844
™16 2 0.819 0.784 0.746 0.817 0.779 0.736 0.845
3 0.819 0.784 0.747 0.817 0.778 0.735 0.845
Blank (tanuaa) 0.065 0.065 0.065 0.065 0.065 0.065 0.065
NB 0.096 0.096 0.096 0.096 0.096 0.096 0.096
DPPH + NB 1.185 1.185 1185 1.185 1.185 1.185 1.185
1 0.793 0.7 0.723 0.784 0.743 0.704 0.801
™17 2 0.792 0.758 0.724 0.783 0.744 0.706 0.803
3 0.794 0.754 0.721 0.785 0.7432 0.704 0.802
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Blank (tavinuea) 0.065 0.065 0.065 0.065 0.065 0.065 0.065
NB 0.096 0.096 0.096 0.096 0.096 0.096 0.096

DPPH + NB 1.183 1.183 1.183 1183 1.183 1.183 1.183

1 0.71 0.682 0.642 0.699 0.654 0.617 0.738

T™M18 2 0.709 0.683 0.643 0.698 0.653 0.618 0.737
3 0.708 0.681 0.644 0.698 0.655 0.616 0.734

Blank (tanuoa) 0.065 0.065 0.065 0.065 0.065 0.065 0.065
NB 0.096 0.096 0.096 0.096 0.096 7 0.096 0.096

DPPH + NB 1.185 1.185 1.185 1.185 1.185 1.185 1.185

1 0.747 0.708 0.695 0.732 0.698 0.675 0.776

TM19 2 0.747 0.707 0.694 0.731 0.697 0.673 0.779
3 0.746 0.707 0.695 0.733 0.687 0.676 0.778

Blank (tavnwaa) 0.065 0.065 0.065 0.065 0.065 0.065 0.065
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NB 0.096 0.096 0.09¢6 0.096 0.096 0.0%96 0.096

DPPH + NB 1.185 1.185 1.185 1.185 1.185 1.185 1.185

1 0.679 0.645 0.604 0-661 0.621 0.576 0.705

TM20 2 0.676 0.643 0.602 0.663 0.623 .55 0.704
3 0.678 0.645 0.604 0.662 0.621 0577 0.705

Blank (tanuea) 0.064 0.064 0.064 0.064 0.064 0.064 0.064
NB 0.096 0.096 0.096 0.096 0.096 0.096 0.096

DPPH + NB 1.184 1.184 1.184 1.184 1.184- 1.184 1.184

1 0.651 0.609 0.561 0.639 0.598 0.524 0.683

TM21 2 0.652 0.607 0563 0.64 0.597 0.525 0.686
3 0.651 0.607 0.562 0.638 0.596 0.522 0.684

Blank (tanuaa) 0.064 0.064 0.064 0.064 0.064 0.064 0.064
NB 0.096 0.096 0.096 0.096 0.096 0.096 0.096




DPPH + NB 1.184 1.184 1.184 1.184 1.184 1.184 1.184
151971 B-8 uamsMIgAnduuasil 517 unlunsuesansaanioluad
A1SAANE AT 517w Tuas
loly ¥ r -
g NB + wilsdinde NB + ulastuel5a
LEIF : NB
5¢/1 10 o/L 15 g/l 5.0/l 10 g/L 15 o/L
1 1.047 1.028 1.02 1.039 1.017 1.01 1.064
TM16 2 0.985 0.962 0.951 0.974 0.952 0.943 0.997
3 0.98 0.964 0.956 0972 0.951 0.945 0.999
Blank (tonuea) 0.066 0.066 0.066 0.066 0.066 0.066 0.066
DPPH + tan1uaa 1.118 1.118 1.118 1.118 1118 1.118 1.118
1 0.966 0.952 0.943 0.963 0.948 0.923 0.983
TML7
2 0.967 0.951 0.943 0.965 0.946 0.925 0.983
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5 0.968 0.953 0.944 0.962 0.947 0.925 0.982
Blank (tanuag) 0.063 0.063 0.063 0.063 0.063 0.063 0.063
DPPH + tovnuaa 1.126 1.126 1:126 1126 1.126 1.126 1.126
1 0.947 0.941 0.524 0.94 0.933 0.908 0.955
TM18 2 0.948 0.942 0.923 0.942 0.933 0.908 0.956
3 0.946 0.941 0.9éd 0.939 0.936 0.906 0.958
Blank (tannuaa) 0.061 0.061 0.061 0.061 0.061 0.061 0.061
DPPH + t@v1uoa 1.211 At ] 1.211 1.211 1.211 1.211 1.211
1 0.964 0.944 0.934 0.953 0.942 0.918 0.966
TM19 2 0.966 0.944 0.933 0.955 0.943 0.919 0.966
3 0.961 0.945 0.933 0.954 0.941 0.917 0.967
Blank (tavn1uea) 0.06 0.06 0.06 0.06 0.06 0.06 0.06
DPPH + tavnuea 1.185 1.185 1.185 1.185 1.185 1.185 1.185
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1 0.923 0.906 0.893 0.914 0.907 0.865 0.94
TM20 2 0.924 0.905 0.895 0918 0.908 0.863 0.935
3 0.925 0.908 0.894 0.919 0.902 0.867 0.939
Blank (tanuaa) 0.062 0.062 0.062 0.062 0.062 0.062 0.062
DPPH + Lan1uga 1.212 212 1.212 1.212 1.212 1.212 1.242
1 0.891 0.88 0.868 0.883 0.878 0.849 0911
™21 2 0.893 0.885 0.868 0.883 0.874 0.848 0.914
3 0.89 0.884 0.864 0.882 0.876 0.842 0.916
Blank (tavnuea) 0.06 0.06 0.06 0.06 0.06 0.06 0.06
DPPH + Laniuoa 1.214 1.214 1.214 1214 1.214 1.214 1.214
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M990 W-9 waneANIgAnEuMas?l 517 WIluNATVEIEISAZANNIA ST IUN SALEEADSTN
wiutu 500 lalasniudediadfng

4 AnsgenAuLA 517 uiluims

1 0.113

2 0.114

3 0.116
Blank (tonuea) 0.06 :
DPPH + tanuga 1.221




wavsadAlunsiaTsinansussnaufiuednvianiia (Total phenolic content) WayAUENNTOlUN1IdRaYyYadasy DPPH

AMANUIN Q

A15199 W-10 wansHaNadAlunITIaTIzimansUsenauiueanimust osasann e uenwa s s U AT G fiaeslue s NB

Descriptives
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TPC
95% Confidence Interval for Mean
N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
[TM16 3 108.3333 14434 08333 107.9748 108.6919 108.25 108.50
[TM17 : 122.0000 50000 .28868 120.7579 123.2421 121.50 122.50
[TM18 3 157.6667 38188 22048 156.7180 158.6153 157.25 158.00
[TM19 3 137.6667 38188 22048 136.7180 138.6153 137.25 138.00
[TM20 3 170.0833 38188 .22048 169.1347 171.0320 169.75 170.50H
[TM21 3 183.3333 .38188 22048 182.3847 184.2820 183.00 183.75
Total 18 146.5139 27.13724 6.39631 133.0189 160.0089 108.25 183.75




127

ANOVA
TPC
Sum of
Squares df Mean Square F Sig.
Between Groups 12517.601 5 2503.520( 17585.702 .000
Within Groups 1.708 12 142
Total 12519.309 ir
TPC
Duncan’
Subset for alpha = 0.01
isolate N 1(f) 2(e) 3(d) 4(c) 5(b) 6(a)
TM16 3] 108.3333
[TM17 3 122.0000
TM19 % 137.6667
[TM18 3 157.6667
[TM20 3 170.0833
TM21 3 183.3333
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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A15799 W-11 LLammawNaaﬁﬁlumﬁmi'}xﬁma751153ﬂau?~lua§ﬂﬁawum°ﬂmmiaﬁ’@nwauamﬂﬁaﬁmamumﬁﬁ'aﬁlﬁm’[ummi NB Aifinsidunteanden

UL 5 NFUADARNT

Descriptives

TPC
) 95% Confidence Interval for Mean
N Mean Std. Deviation Std. Error Lowef Bound Upper Bound Minimum Maximum
[TM16 3 122.9167 52042 .30046 121.6239 124.2095 122.50 123.50]
TM17 3 132.6667 57785 33993 131.2324 134.1009 132.00 133.001
[TM18 3 163.7500 .25000 14434 163.1290 164.3710 163.50 164.00)
[TM19 3 147.7500 .50000 .28868 146.5079 148.9921 147.25 148.25
[TM20 3 180.9167 .38188 .22048 179.9680 181.8653 180.50 181.25
[TM21 3 192.3333 .38188 22048 191.3847 193.2820 192.00 189275
Total 18 156.7222 2557240 6.02747 144.0054 169.4391 122.50 192.75
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ANOVA
TPC
Sum of
Squares df Mean Square F Sig.
[Between Groups 11114.694 5 2222939 11038.041 000
Within Groups 2.417 12 201
Total 11117.111 17
TPC
Duncan’
Subset for alpha =0.01
Isolate 1 (f) 2 (e) 3(d) 4 (o) 5 (b) 6 (a)
TM16 3| 122.9167
TML7 3 13216667
TM19 3 147.7500
TM18 3 1637500
TM20 3 1809167
TM21 3 192.3333
Sig. 1000| 1000l 1000  1oo0| 1000  1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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A1597 W-12 uansanadAlun1TliaTsimasuseneuilued niunvesansasaneueniwasvsuaTi fidesduemis NB Admsiuwteduden

WNTY 10 nfusadng

Descriptives

TPC
95% Confidence Interval for Mean
N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
[TM16 3 134.0000 25000 .14434 133.3790 134.6210 133105 134.25
[TM17 3 138.9167 14434 08333 138.5581 139.2752 138.75 139.00{
[TM18 3 170.2500 .25000 14434 169.6290 170.8710 170.00 170.50}
[TM19 3 160.7500 50000 28868 159 5079 161.9921 160.25 161.25
[TM20 3 186.5833 .28868 16667 185.8662 187.3004 186.25 186.75
[TM21 3 199.9167 .38188 .22048 198.9680 200.8653 199.50 200.25
Total 18 165.0694 24.39515 5.74999 152.9380 177.2009 15375 200.25
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ANOVA
TRE
Sum of
Squares df Mean Square F Sig.
WBetween Groups 10115.851 5 2023.170| 19422.433 .000
\Within Groups 1.250 12 .104
Total 10117.101 17
TPC
Duncan”
Subset for alpha = 0.01
[isotate 1072l s P la@ sy || 6
TM16 3| 134.0000
[TM17 3 138.9167
TM19 3 160.7500
TM18 3 170.2500
TM20 3 186.5833
TMZ21 3 199.9167
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in homoseneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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A5 H-13 LLamNamqaﬁﬁiumﬁLﬂmzﬁmm‘aﬂﬁzﬂauﬁuaﬁﬂﬁwmmma’iiaﬁ’ﬁmauamsaaa'ﬂuammﬁﬁaﬁtﬁmiuamﬁ NB idn1siauntanden
WY 15 nSusedns

Descriptives

TPC
95% Confidence Interval for Mean
N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
LFM16 3 142.7500 .25000 .14434 142.1290 143.3710 142.50 143.00
[TM17 3 150.8333 .28868 16667 150.1162 151.5504 150.50 151.00
LI'MIB 3 181.1667 38188 22048 180.2180 182.1153 180.75 181.50
[TM19 3 171.2500 43301 25000 170.1743 L §2.3257 170.75 171.50|
[TM20 5 194.2500 .50000 .28868 193.0079 195.4921 1958.75 194.75
[TM21 3 206.0833 38188 22048 205:1347 207.0320 205.75 206.50
Total 18 174.3889 23.05209 5.43343 162.9254 185.8524 142.50 206.50
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ANOVA
TPC
Sum of
Squares df Mean Square F Sig.
Between Groups 9032.028 5 1806.406| 12386.781 000
Within Groups 1.750 12 146
Total 9033.778 17
TPC
Duncan®
VSubse‘c for alpha = 0.01
Isolate N 1(f) 2 (e) 3(d) 4.(c) 5 (b) 6 (a)
[TM16 3| 142.7500
TM17 3 150.8333
TM19 3 171.2500
TM18 9 181.1667
TM20 > 194.2500
TM21 3 206.0833
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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Descriptives

134

Masalua1mis NB Adnsiiuwtlasuel$a

95% Confidence Interval for Mean
Mean Std. Deviation Std.-Error Lower Bound Upper Bound Minimum Maximum
[TM16 3 126.0000 .25000 14434 125:3790 126.6210 12575 126.25
[TM17 i 137.8333 16376 44096 135.9360 139.7306 137.00 138.50
TM18 3 165.1667 62915 36324 163.6038| 166.7296 164.50 165.75
[TM19 5 153.2500 43301 .25000 152.1743 154.3257 152.75 153.50]
[TM20 3 179.833% 62915 36324 178.2704 181.3962 17925 180.50
hM21 3 190.5833 87197 .50690 188.4023 192.7643 189.75 191.50
Total 18 158.7778 23.16547 5.46015 147.2579 170.2977 12575 191.50
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ANOVA
TPC
Sum of Squares df Mean Square F Sig.
Between Groups 9118.069 5 1823.614| 4566.963 000l
Within Groups 4.792 12 259
Total 9122.861 17
TPC
Duncan”
Subset for alpha = 0.01
fisolate N 1 (f} 2 (e) 3.(d) 4(c) 5(b) 6 (a)
TM16 3] 126.0000
[TM17 2 137.8333
TM19 3 153.2500
[TM18 B 165.1667
[TM20 B 179.8833
TM21 3 190.5833
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in-homogeneous subsets are displayed:

a. Uses Harmonic Mean Sample Size = 3.000.
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Descriptives

TPC
95% Confidence Interval for Mean
Mean Std. Deviation Std. -Error Lower Bound Upper Bound Minimum Maximum
[TM16 3 137.5000 43301 .25000 136.4243 138.5757 137.25 138.00
[TM17 3 146.1667 .28868 16667 145.4496 146.8838 146.00 146.50
[TM18 3 175.7500 25000 14434 175.1290 176.3710 175.50 176.00
’TM19 3 160.3333 52042 .30046 159.0405 161.6261 159:75 160.75
[TM20 3 190.0000 .25000 14434 189.3790 190.6210 189.75 190.25
[TM21 3 198.2500 1.00000 \W7 @5 195.7659 200.7341 197.25 199.25
Total 18 168.0000 22.712324 5.35592 156.7000 179.3000 137.25 199.25
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ANOVA
TPC
Sum of Squares df Mean Square F Sig.
WBetween Groups 8774.542 5 1754.908| 6317.670 .0001
Within Groups 5335 12 278
Total 8777.875 17
TPC
Duncan’
Subset for alpha = 0.01
Isolate N 1 (f) 2 (e) 3.(d) 4 (c) 5 (b) 6 (a)
[TM16 31 137.5000
[TM17 % 146.1667
TM19 %) 160.3333
TM18 3 175.7500
[TMZ20 3 190.0000
TM21 3 198.2500
Sig. 1.000 1.000 1.000 1.000 1.000 1.000I

Means for groups in homogeneous subsets are displayed:

a. Uses Harmonic Mean Sample Size = 3.000:
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Descriptives

T
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TPC
: 95% Confidence Interval for Mean
Mean Std. Deviation Std. -Error Lower Bound Upper Bound Minimum Maximum
[TM16 3 147.4167 52042 .30046 146.1239 148.7095 147.00 148.001
TM17 2 156.9167 38188 22048 1559680 157.8653 156.50 157.25
TM18 3 183.1667 .28868 16667 182.4496 183.8838 183.00 183.50
[TM19 3 171.0833 38188 .22048 170.1347 172.0320 170.75 171.50L
hMZO 3 2004167 1.04083 .60093 197.8311 203.0022 199.25 201.25
[TM21 2 208.5833 14434 08333 208.2248 208.9419 208.50 208.75
Total 18 177.9306 23.596 3% 5.32601 166.6937 189.1674 147.00 208.75
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ANOVA
TRG
Sum of Squares df Mean Square P Sig.
Between Groups 8676.601 5 1735.320| 5949.669 .0001
Within Groups 3.500 12 292
Total 8680.101 17
TPC
Duncan”
Subset for élpha = 0:01
Isolate N 1 (f) 2 (e) 3.(d) 4 () | 5 (b) 6 (a)
TM16 3| 147.4167
[TM17 ! 156.9167
[TM19 g 171.0833
TM18 3 183.1667
TM20 3 200.4167
TM21 o] 208.5833
Sig. 1.000 1.000 1.000 1.000 1.000 1.000'

Means for groups in homogeneous subsets are displayed:

a. Uses Harmonic Mean Sample Size = 3.000;
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Descriptives

TPC
95% Confidence Interval for Mean
N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
[TM16 3 13.2000 20000 11547 12.7032 13.6968 13.00 13.40
TM17 3 13.6000 00000 00000 13.6000 13.6000 13.60 13.60
[TM18 3 14.4000 .20000 11547 13.9032 14.8968 14.20 14.60
[TM19 3 13.8667 11547 06667 13,5798 14.1535 13.80 14.00
[TM20 5 15.4000 .20000 11547 14.9032 15.8968 15.20 15.60L
[TM21 3 16.7333 46188 26667 15.5860 17.8807 16.20 17.00
Total 18 14.5333 1.25558 29594 13.9090 15.1577 13.00 1?.00i
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ANOVA
TPC
Sum of Squares df Mean Square F Sig.
Between Groups 26.107 5 5221 90.369 .000
Within Groups 693 12 .058
Total 26.800 17
TPC
Duncan”
Subset for alpha =0.01
[isolate N 1(e) 2 (d) 3(c) 4 (b) 5 (a)
TM16 ! 13.2000
TM17 3| 13,6000 13.6000
TM19 3 13.8667 13.8667
[TM18 3 14.4000
TM20 3 15.4000
TM21 8 16,7333
Sig. 064 199 019 1.000 1.000

Means for groups in homogeneoﬁs subsets are displayed:

a. Uses Harmonic Mean Sample Size = 3.000.
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Descriptives

TPC
95% Confidence Interval for Mean
N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
TM16 3 14.4667 11547 .06667 14.1798 14.7535 14.40 14.60)
[TM17 3 15.4000 20000 /11547 14.9032 15.8968 15.20 15.60
[TM18 3 16.8000 20000 11547 16.3032 17.2968 16.60 17.00
h’M19 2 16.3333 11547 06667 16.0465 16.6202 16.20 16.40]
[TM20 3 17.8000 .20000 11547 17.3032 18.2968 17.60 18.00
[TM21 3 18.6667 11547 .06667 18:3798 18.9535 18.60 18.80
Total 18 16.5778 1.45017 34181 15.8566 17.2989 14.40 18.80
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ANOVA
TP
Sum of Squares df Mean Square F Sig.
[Between Groups 35.431 5 7.086  265.733 000
Within Groups 320 12 027
Total 35151 17
TPC
Duncan”
Subset for-alpha= 0.01
Isolate N 1(f) 2 (e) 3 (d) 4(c) 5 (b) 6 (a)
TM16 14.4667
[TM17 15.4000
[TM19 16.3333
TM18 16.8000
[TM20 17.8000
TM21 18.6667
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed:

a. Uses Harmonic Mean Sample Size = 3.000;
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Descriptives

TPC
95% Confidence Interval for Mean
N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
[TM16 3 15.6000 40000 .23094 14.6063 16.5937 15.20 16.00
[TM17 3 16.6667 11547 06667 16.3798 16.9535 16.60 16.80}
TM18 3 18.333 11547 06667 18.0465 18.6202 18.20 18.40
[TM19 3 17.8000 20000 11547 17.3032 18.2968 17.60 18.00
[TM20 3 20.0667 11547 06667 19.7798 20.3535 20.00 20.20
[TM21 3 20.8000 20000 11547 20:3032 21.2968 20.60 21.00
Total 18 18.2111 1.86544 43969 17.2834 19.1388 15.20 21.00
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ANOVA
TRC
Sum of Squares df Mean Square F Sig.
Between Groups 58.598 5 11,6201 251133 .000
Within Groups .560 12 047
Total 59.158 17
TPC
Duncan’
Subset for alpha = 0.01
fisolate N 1 (e) 2 (d) 3 (c) 4 (b) 5(a)
TM16 3 15.6000
[TM17 & 16.6667
TM19 3 17,8000
[TM18 3 18.3333
TM20 3 200667
TM21 3 20.8000
Sig. 1.000 1.000 011 1.000 1.000

Means for groups. in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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Descriptives

TPC
95% Confidence Interval for Mean
N Mean Std. Deviation Std: Error Lower Bound Upper Bound Minimum Maximum
’TMlé 3 16.6000 .20000 .11547 16.1032 17.0968 16.40 16.80
[TM17 B 18.3333 30551 17638 17.5744 19.0922 18.00 18.60
[TM18 3 20.8667 L1154 06667 20.5798 41.1535 20.80 21.00
H’MlQ 3 19.7338 23094 TE e 19.1596 20.3070 19.60 20.00
[TM20 3 24.0000 20000 11547 IN030 24.4968 23.80 24.20
LI'f\/\21 3 25.4000 40000 23094 24.4063 26.3937 25.00 25.80
Total 18 20.8222 3.15847 14446 19.2516 22.3929 16.40 25.80'
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ANOVA
TPC
Sum of Squares df Mean Square F Sig.
Between Groups 168.791 5 33.758] 506.373 .000
Within Groups 800 12 067
Total 169.591 17
TPC
Duncan’
Subset for-alpha = 0.01
Isolate 1.4f) 2 (g) 3 (d) 4(c) 5 (b) 6 (a)
TM16 16.6000
TM17 183333
TM19 197333
TM18 20.8667
TM20 24,0000
TM21 25.4000
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groupsiin-homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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Descriptives

TPC
95% Confidence Interval for Mean
Mean Std. Deviation Sta. Error Lower Bound Upper Bound Minimum Maximum
[TM16 3 14.3333 23094 13333 PN 14.9070 14.20 14.60}
[TM17 3 15.9338 23094 /13333 15.3596 16.5070 15.80 16.20
TM18 3 18.4000 20000 11547 17.9032 18.8968 18.20 18.60
TM19 3 16.6000 .20000 11547 16:1032 17.0968 16.40 16.80
[TM20 3 20.4000 40000 .23094 19.4063 21.3937 20.00 20.801
[TMZ21 3 24.6667 50332 29059 234163 259170 24.20 25.20)
Total 18 18.3889 3.50292 82565 16.6469 20.1309 14.20 25.20|
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ANOVA
TPC
Sum of Squares df Mean Square F Sig.
Between Groups 207.398 5 41.480] 414.796 .000
Within Groups 1.200 12 100
Total 208.598 17
TPC
Duncan”
Subset for alpha =0.01
Isolate N 1(e) 2 (d) 3dc) 4 (b) 5 (a)
TM16 3 14.3333
TM17 3 1599333
TM19 3 16.6000
[TM18 3 18:4000
TM20 3 20.4000
TM21 3 24.6667
Sig. 1.000 024 1.000 1.000 1.000

Means for groups.in -homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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Descriptives

TPC
95% Confidence Interval for Mean
N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
[TM16 3 16.4667 2058 17638 15.7078 17.2256 16.20 16.801
[TM17 3 17.3338 23094 113333 16.7596 17.9070 17.20 17.60L
(TM18 3 21.2667 11547 06667 20.9798 41.5535 21.20 21.40
[TM19 3 19.933% 23094 13333 19.3596 20.5070 19.80 20.20
[TM20 3 22.8667 23094 3383 22.2930 23.4404 22.60 23.00
[TM21 5 25.9353 61101 352717 24.4155 274512 25.40 26.60
Total 18 20.6333 3.32495 18370 18.9799 22.2868 16.20 26.60
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ANOVA
TRC
Sum of Squares df Mean Square F Sig.
Between Groups 186.660 5 37.332| 349987 .000
Within Groups 1.280 12 107
Total 187.940 L7
TPC
Duncan’
Subset for-alpha= 0.01
sotate |/ 10y 2@ 3@ [T ed | soN] 6w
TM16 3 16.4667
TM17 3 2RAB3Y
[TM19 3 19.9333
TM18 3 21.2667
TM20 3 22.8667|
[TMZ21 3 25.9333
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in-homogeneous subsets are displayed:

a. Uses Harmonic Mean Sample Size = 3.000:
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Descriptives

v
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TPC
95% Confidence Interval for Mean
N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
|TM16 3 19.1333 11547 06667 18.8465 19.4202 19.00 19.200
[TM17 3 20.7333 11547 06667 20.4465 21.0202 20.60 20.80]
[TM18 3 24.2667 30551 17638 23.5078 25.0256 24.00 24.60
[TM19 3 22.4000 .20000 11547 21.9032 22.8968 22.20 22.60
[TM20 4 28.1333 64291 37148 26.5363 29.7304 27.40 28.60
[TM21 =) 36.9333 30551 17638 36.1744 37.6922 36.60 37.20
Total 18 25.2667 6.11882 1.44222 22.2238 28.3095 19.00 37.20




153

ANOVA
TPC
Sum of Squares df Mean Square F Sig.
Between Groups 635.147 5 127.029] 1143264 .000
Within Groups 1538 12 411
Total 636.480 17
TPC
Duncan”
7 Subset for-alpha = 0.01
isolate |/ N 101260 [ s [ e | so| sw@
[TM16 3D AB 23S
TM17 3 20.7333
TM19 3 22.4000
[TM18 3 24.2667
[TM20 £ 28.1333
hl‘\/l21 3 36.9333
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in-homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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Descriptives

95% Confidence Interval for Mean

Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
[TM16 3 42.3066 04872 02813 42.1856 424276 42.28 42.36
[TM17 3 45.8157 08453 .04880 45.6057 46.0257 45.73 45.90
[TM18 3 51.4487 17567 10142 51.0123 51.8850 51.31 51:65
[TM19 3 47.9606 12891 07442 47.6404 48.2808 47.85 48.10
' (TM20 . 53.9977 04876 02815 53.8766 54.1189 53.97 54.05
[TM21 3 550151 1126801 07449 55:3946 56.0356 55:57 55.83
Total 18 49.5407 4.79676 1.13061 47.1554 51.9261 42.28 55.83'
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ANOVA
DPPH
Sum of Squares df Mean Square F Sig.
Between Groups 390.999 5 78.200[ 6172.246 .000
Within Groups 152 12 DT i
Total 391151 17
DPPH
Duncan”
Subset for-alpha= 0.01
isolate N 1(f) 2(e) 3(d) 4(c) 5(b) 6(a)
TM16 42,3066
TM17 45.8157
TM19 47.9606
TM18 51.4487
TM20 538877
TM21 557151
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in-homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size ='3.000.
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Descriptives

DPPH
95% Confidence Interval for Mean
Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
ﬁMlé 3 44.4444 04872 02813 44.3234 44.5655 44.39 4a4.47
[TM17 8 46.5765 .08453 04880 46.3665 46.7865 46.49 46.66
[TM18 3 53.7553 .08439 04872 53.5456 53.9649 53.67 53.84
LI'f\/119 5 50.5767 .04g72 02813 50.4556 50.6977 50.55 50.63
[TM20 3 56.2782 12901 07449 55957 56.5986 56.17 56.42
hM21 3 58.5023 04876 02815 58:3811 58.6234 58.45 58.53
Total 18 51.6889 511254 1.21927 49.1165 54.2613 44.39 5853
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ANOVA
DPPH
Sum of
Squares df Mean Square F Sig.
Between Groups 454.826 5 90.965| 14349.037 .000
\Within Groups 076 12 006
[Total 454.902 17
DPPH
Duncan”
Subset for alpha = 0.01
Isolate N 1(f) 2 {e) 3,(d) 4 (c) 5 (b) 6 (a)
TM16 44.4444
TM17 46.5765
TM19 50.5767
TM18 53.7553
TM20 56.2782
TM21 58.5023
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in hemogeneous subsets-are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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Descriptives

DPPH
95% Confidence Interval for Mean
Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
rTMlé 3 47.3980 04872 .02813 47.2770 47.5191 47.34 47.43
TM17 3 49.6760 17597 110159 49.2388 $0.1131 49.54 49.87
LH\MS 3 56.0338 08439 04872 55.8241 56.2434 5595 56.12
[TM19 3 53.8959 .04872 02813 53.7749 54.0170 53.84 53.92
TM20 3 59.0935 09753 05631 58.8512 59.3357 59.04 59.21
[TM21 2 62.1903 09753 05631 61.9480 62.4326 62.08 62.25
Total 18 54.7146 525412 1.23841 52.1018 571.3274 47.34 62.25
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ANOVA
DPPH
Sum of Squares af Mean Square F Sig.
Between Groups 469.174 5 93.835 9102.065 .000
Within Groups 124 12 010
Total 469.297 17
DPPH
Duncan’
Subset for-alpha = 0.01
Isolate N 14f) 2(e) 3 (d) 4 (c) 5 (b) 6 (a)
[TM16 47.3980 2
TM17 49.6760
TM19 53.8959
TM18 56.0338
TM20 59.0935
[TM21 62.1903
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in-homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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Descriptives

DPPH
95% Confidence Interval for Mean
Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
[TM16 g 50.6329 08439 04872 50.4233 50.8425 50.55 500
[TM17 3 52.5218 12912 07455 52.2011 52.8426 52.41 52.66
[TM18 3 59.3249 08439 04872 591153 59.5345 59.24 5941
[TM19 3 54.9648 04872 02813 54.8438 55.0859 54.94 55.02
[TM20 3 62.5563 09753 05631 62.3140 62.7986 62.50 62.67
'TMZl 3 66.0473 .08446 .04876 65.8375 66.2571 65.96 66.13
Total 18 57.6747 5.63866 1.32905 54.8706 60.4787 50.55 66.13
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ANOVA
DPPH
Sum of
Squares df Mean Square F Sig.
Between Groups 540.407 5 108.081| 12986.949 .000
Within Groups .100 12 .008
[Total 540.507 17
DPPH
Duncan”
Subset for alpha = 0.01
Isolate N 1) 2(e) 3(d) 4 (c) 5 (b) 6 (a)
[TM16 50.6329
[TM17 52.5218
[TM19 54.9648
TM18 59,3249
TM20 62.5563
TM21 66.0473
Sig. 1.000 1.000 1.000 1.000 1.000 1.000I

Means for groups in_ homogeneous subsets are disp{ayed.i

a. Uses Harmonic Mean Sample Size = 3.000.



162

A159N W-28 uanskaveaiAlun e sinEsalunshdneyyadasy DPPH vessatanisuenwadvesuaiiSeiidosluams NB #iinsiy

DPPH

ulsdiunSadudu 5 nunedag

Descriptives

95% Confidence Interval for Mean

N Mean Std. Deviation Sta: Error Lower Bound Upper Bound Minimum Maximum
[TM 16 3 44.6132 04872 02813 44.4922 44.7343 44.56 44.64
[TM17 3 47.3373 08453 04880 47.1273 47.5473 47.25 47.42
[TM18 3 54.6554 04872 02813 54,5344 54,7764 54.60 54.68
[TM19 e 51.8143 .08439 04872 51.6047 52.0240 51.78 51.90
[TM20 3 57.6014 08446 04876 57.3915 57.8112 57.52 57.69
[ThMZ21 3 59.5439 .08446 04876 59:3341 59.7537 59.46 59.63
Total 18 52.5943 5.47046 1.28940 49.8739 55.3147 44.56 59.63
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ANOVA
DPPH
Sum of
Squares df Mean Square F Sig.
Between Groups 508.675 5 101.735| 18340.965 .000
\Within Groups 067 12 006
[Total 508.741 17
DPPH
Duncan’
Subset for alpha = 0.01
[isolate N 1 2 (e) 3 (d) 4 (o) 5 (b) 6 (a)
TM16 44.6132
TM17 47,3373
[TM19 51.8143
TM18 54.6554
TM20 57.6014
[TM21 59.5439
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in hamogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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Descriptives
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DPPH
95% Confidence Interval for Mean
Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
[TM16 3 47.9044 04872 .02813 47.7833 48.0254 47.85 47.93
’TMI? 3 50.7692 04473 .02582 50.6581 50.8803 50.72 50.80
[TM18 % 58.3966 .08439 04872 58.1870 58.6063 58.31 58.48
LI'M19 3 55.0211 51331 29636 53.7460 56.2962 54.68 55.61
TM20 c | 61.0079 09753 05631 60.7656 61.2501 60.90 61.06
[TM21 3 63.0912 .08446 .04876 62.8814 63.3010 63.01 63.18
H’otal 18 56.0317 5.55965 1.31042 53.2670 58.7965 47.85 63.18
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ANOVA
DPPH
Sum of Squares df Mean Square k Sig.
Between Groups 524.882 5 104.976| 2159.777 000
Within Groups D85 12 .049
Total 525.465 17
DPPH
Duncan’
Subset for-alpha = 0.01
Isolate N 14f) 2(e) 3 (d) 4 (c) 5(b) 6 (@)
[TM16 47.9044
TM17 50.7692
[TM19 55.0211
TM18 58.3966
TM20 61.0079
TM21 63.0912
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in-homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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19297 #-30 uansHamsadAlunTiaTzinuannsolunsidneyyadasy DPPH vesmsatnmevenizadveuunfideideduas NB Ny

uwtetiunSagudu 15 nSunedas

Descriptives

DPPH
95% Confidence Interval for Mean
Mean Std. Deviation Stal Eror Lower Bound Upper Bound Minimum Maximum
[TM16 3 51.4768 .08439 .04872 51.2672 51.6864 51.329 51.56
[TM17 3 54.0434 09761 05635 53.8009 54.2859 5393 54.10
TM18 3 61.5190 08439 04872 61.3094 61.7286 61.43 61.60L
[TM19 3 56.6526 12891 07442 56.3324 56.9728 56.54 56.75
TM20 3 64.8649 08446 04876 64.6551 65.0747 64.78 64.95
[TM21 3 69.2849 12901 07449 68.9644 69.6054 69.17 69.43
Total 18 59.6403 6.38170 1.50418 56.4667 62.8138 51.39 69.43
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ANOVA
DPPH
Sum of
Squares df Mean Square F Sig.
WBetween Groups 692.216 5 138.443] 12945.763 .000
Within Groups .128 12 011
Total 692.344 17
DPPH
Duncan®
Subset for-alpha = 0.01
solate |/ /' n £ ) 2@ [ { o [l Jis® |\ s
TM16 51.4768
TM17 54.0434
TM19 56.6526
TM18 61.5190
TM20 64.8649
[TM21 69.2849
Sig. 1.000 1.000 1.000 1.000 1.000 1.000I

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.



AR K31 wananalAlumsieTziaIausolunsthineyyadass DPPH vesasatamelumaduesuafideideduamis Ne

DPPH

Descriptives

168

95% Confidence Interval for Mean
Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
H’MIG 3 14.6691 3.40950 1.96848 6.1994 23.1387 10.73 16.73
[TM17 3 18.3245 $51297 02960 18.1971 18.4518 18.29 18.38
[TM18 3 26.0666 12614 07283 SRRy 26.3800 2593 26.18
[TM19 3 23.5162 04872 02813 23:3951 23.6372 23.46 23.54
H’M2O 5 27.7228 21830 12603 27.1805 28.2651 2056 27.97
[TM21 3 29.6815 20730 11968 29.1665 30.1965 29.49 29.90]
’Total 18 23,3301 5.55804 1.31004 20.5661 26.0940 10.73 29.90
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ANOVA
DPPH
Sum of Squares df Mean Square F Sig.
Between Groups 501.687 5 100.337 51.296 .000
Within Groups 23.472 12 1.956
Total 525.160 LT
DPPH
Duncan”
Subset for alpha.=.0.01

isolate N 1(d) 2:(c) 3 (b) 4 (a)
TM16 3 14.6691
TM17 3 18.3245
TM19 3 23.5162
TM18 3 26.0666 26.0666
[TM20 3 27.7228
TM21 9 29.6815
Sig. 1.000 1.000 .045 .010

Means for groups.in-homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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A13197 W-32 uanwaneaialunsiesizinnuannsalumsidneyyadasy DPPH vesasatansluwadvasuuaiiGefiaeduamns NB #nsdy

udad T ndudu 5 ndunefns

Descriptives

DPPH
95% Confidence Interval for Mean
Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
TM16 3 16.1002 3.33836 192741 7.8072 24.3931 12.25 18.25
[TM17 3 19.7158| .08881 05127 19.4952 19.9364 19.63 19.80
TM18 3 26.8373 08258 04768 26.6322 27.0425 26.75 26.92
[TM19 3 23.7412 21237 12261 23.2136 24.2688 23.54 2597
[TM20 3 28.8779 08251 04764 28.6729 29.0828 28.80 28.96
[TM21 3 31.5211 12583 07265 31:2086 31.8337 31.38 31.63
Total 18 24.4656 556392 1.31143 21.6987 22325 1225 31.63
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ANOVA
DPPH
Sum of Squares df Mean Sguare F Sig.
Between Groups 503.819 5 100.764 53.850 .000
\Within Groups 22.454 12 1.871
Total 526.273 17
DPPH
Duncan”
Subset for alpha = 0.01
Isolate N 1(e) 2 (d) C (o) 4 (b) 5 (a)
[TM16 3 16.1002
TM17 3 19.7158
TM19 3 237412
[TM18 3 26.8373 26.8373
TM20 3 28.8779| | 28.8779
TM21 3 51.5211
Sig. 1.000 1.000 017 093 036

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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AT W-33 uaassansalAluninTiauEsalunsiineyyedass DPPH vewmsafnneluwadussuuaiiGeideduemis NB s

DPPH

wlsd T nduty 10 nfusiodns

Descriptives

95% Confidence Interval for Mean

N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
TM16 3 17.8295 3.35788 1.93867 9.4880 26.1709 13,95 19.86
[TM17 3 21.0480 .08881 05127 20.8273 21.2686 20.96 21.14
[TM18 3 27.3053 04768 jS G E 27.1868 27.4237 21.25 2133
[TM19 3 253727 04872 02813 252517 254937 2532 25.40)
[TM20 3 30.3355 112603 0127 30.0224 30.6486 30.20 30.45
[TM21 3 32.2076 21794 12583 31.6662 32.7490 32.04 32.45
Total 18 25.6831 527491 1:24331 23.0599 28.3062 13.95 3245
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ANOVA
DPPH
Sum of Squares df Mean Square F Sig.
Between Groups 450.318 5 90.064 47.605 .000
Within Groups 22.703 12 1.892
Total 473.020 17
DPPH
Duncan’
Subset for alpha=-0.01

Isolate 1(d) 2(c) 3 (b) 4 (a)
[TM16 3 17.8295
[TM17 3 21.0480
[TM19 3 20ET 2k
TM18 3 27.3053 27.3053
TM20 3 30.3355 30.3355
[TM21 3 32.2076
Sig. 014 A11 019 421

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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wtsd@endudu 15 nsusiodng

Descriptives

oW

Adssluemis NB fdnsiau

174

DPPH
95% Confidence Interval for Mean
Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
TM16 A 18.6345 3.44142 1.98691 10.0855 27.1834 14.67 20.84
[TM17 3 21.8176 05127 02960 21.6903 21.9450 21.76 21.85
[TM18 3 28.7641 04768 02753 28.6457 28.8825 28.74 28.82
[TM19 3 26.3010 .04872 .02813 26.1800 26.4220 26.24 26.33
TM20 3 31.3531 08251 04764 31.1482 31.5581 3127 31.44
[TM21 B3 33.5530 19023 10983 33.0804 34.0256 33.44 3377
Total 18 26,7372 5.47474 1.29041 24.0147 29.4597 14.67 33T
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ANOVA
DPPH
Sum of Squares df Mean Square F Sig.
Between Groups 485.751 5 97.150 49.009 .000
Within Groups 23.787 12 1.982
Total 509.538 17
DPPH
Duncan”
Subset for alpha=0.01
Isolate 1(d) 2(c) 3.(b) 4 (a)
TM16 & 18.6345
TM17 3 21.8176
TM19 3 26.3010
TM18 3 28,7641 28.7641]
[TM20 3 31.3531 31.8581
[TMZ21 3 33.5530
Sig. 017 053 044 .080

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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A917 W-35 uamenanaiAlunsinTsiauaunsalunsiineyuadasy DPPH vesmsafnnelugaduanuaiidefidduomns N8 Ainsdy

utatiupSadudy 5 nfudedag

Descriptives

DPPH
95% Confidence Interval for Mean
N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
[TM16 3 16.9052 3.40950 1.96848 8.4355 25.3749 12.97 18.96
[TM17 3 20.0414 13566 07832 19.7044 20.3784 19.89 20.16
[TM18 3 27.3878 12614 07283 27,0745 A.7012 27.25 27.50
[TM19 3 24.5570 08439 04872 243473 24.7666 24.47 24.64
[TM20 3 29.4554 21830 12603 289132 29.9977 29.29 29.70
[TM21 3 32.2350 04756 02746 PLYE9 52.3532 3221 32.29
Total 18 25.0970 5.57245 1.31344 22.3259 27.8681 12.97 32.29'
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ANOVA
DPPH
Sum of Squares df Mean Square F Sig.
ﬂBetween Groups 504.455 5 100.891 51.668 .000
\Within Groups 23.432 12 1.953
Total 527.887 i
DPPH
Duncan’
Subset for alpha =.0.01

Isolate N 1(d) 2(c) 3 (b) 4 (a)
TM16 3 16.9052
TM17 3 20.0414
TM19 3 24,5570
TM18 3 27.3878 27.3878
[TM20 3 29.4554 29.4554
TM21 £ 32.2350
Sig. .018 029 .095 031

Means for groups.in.homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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AT K-36 uaasHavaiAluNTInTIsirEustlumsiinoyuadass DPPH vesansafnnsluleaduesuuniideiidoduamns NB Aimsiy

utesiugl Sadudu 10 nSunedns

Descriptives

DPPH
95% Confidence Interval for Mean
Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
[TM16 3 18.8432 3.38280 1.95306 10.4398 27.2465 14.94 20.84
TM17 3 21.4920 .08881 fO5 1R 21.2714 21.7126 21.40 21.58
[TM18 3 27.9108 14303 08258 B E, 28.2661 ZTT5 27.99
[TM19 3 25.5696 | 08439 04872 25.3600 ¥5.7793 25.49 25.65
[TM20 3 30.3905 26523 15313 29.7317 31.0494 30.20 30.69]
[TM21 3 32.7842 16474 09512 32:3749 35.1924 32.62 32.95
Total 18 26.1651 5.11459 1.20552 236216 28.7085 1494 32.95
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ANOVA
DPPH
Sum of Squares df Mean Square F Sig.
Between Groups 421.551 5 84.310 43.698 .000
Within Groups 23.153 12 1.929
Total 444.704 17
DPPH
Duncan®
Subset for alpha =0.01

Isolate N 1(d) 2(c) 3.(b) 4 (a)
[TM16 3 18.8432
TM17 3 21.4920
TM19 3 25.5696
TM18 3 27.9108 27.9108
TMZ20 3 30.3905 30.3905
TM21 3 32.7842
Sig. .038 061 .049 056

Means for groups in homeogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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ATITl K-37 uaassanadidlunierisimuausalumsiinoyuadass DPPH vewansafinnsluwaduesuuaiideiideduemis NB Afnsy

wtasTuelSadudu 15 nSusodns

Descriptives

DPPH
95% Confidence Interval for Mean
Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
"I'Mlé % 19.4991 3.40950 196848 11.0294 27.9688 15.56 21.56
[TM17 & 23.5050 10255 05921 23.2503 23.7598 23.45 23.62
[TM18 3 30.1129 09535 05505 29.8760 30.3497 30.06 30.22
[TM19 3 27.5949 .08439 04872 27.3853 27.8046 27.51 27.68
[TM20 3 33.7459 16502 09527 33.3360 34.1558 33:58 2391
’TMZl 3 35.2279 31186 .18005 34.4532 36.0026 35.01 35.58
Total 18 28.2810 5.78638 1.36386 25.4034 31.1585 15.56 3558
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ANOVA
DPPH
Sum of Squares df Mean Square F Sig.
Between Groups 545.646 5 109.129 55.603 .000
Within Groups 23,552 12 1.963
Total 569.198 17
DPPH
Duncan”
Subset for alpha=-0.01
Isolate 1({d) 2(c) 3 (b) 4 (a)
[TM16 3 19.4991
TM17 3 23.5050
TM19 3 21.5949
TM18 3 30.1129
TM20 3 33.7459
TMZ21 3 35.2279
Sig. 1.000 1.000 .048 219

Means for groups in-homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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AMANUIN Y

nswunawuAiiGspauiEvisdaaiisae analytical profile idex (API)

APl 20 E

Identification system for Enterobacteriaceae and other non-fastidious Gram-negative
rods

SUMMARY AND EXPLANATION

APl 20 E is a standardized identification system for Enterobacteriaceae and other
non-fastidious, Gramnegative rods which uses 21 miniaturized biochemical tests and
a database. The complete list-of those organisms-that it is pessible to identify with

this system is given in the Identification Table at the end of this package insert.

PRINCIPLE

The API 20 E strip consists of 20 microtubes containing dehydrated substrates. These
tests are inoculated with a bacterial suspension that reconstitutes the media. During
incubation, ‘metabolism produces color changes -that are either spontaneous or
revealed by the addition of reagents. The reactions are read acecording to the Reading
Table and the identification is obtained by referring to the Analytical Profile Index or

using the identification software.

CONTENT OF THE KIT

Kit for 25 tests (ref. 20 100)
- 25 APl 20 E strips

- 25 incubation boxes

- 25 result sheets

- 1 clip seal

- 1 package insert

Kit for 100 tests (ref. 20 160)
- 100 API 20 E strips (dx25 strips)
- 100 incubation boxes

- 100 result sheets
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- 1 clip seal

- 1 package insert

COMPOSITION OF THE STRIP
The composition of the API 20 E strip is given in the Reading Table of this package

insert.

REAGENTS AND MATERIAL REQUIRED BUT NOTPROVIDED
Reagents :
- API'NaCl 0.85 % Medium, 5 ml (Ref. 20 230) or APl Suspension Medium, 5 ml (Ref.
20 150)
- API 20 E reagent kit (Ref. 20-120) or
individual reagents : TDA (Ref. 70 402}
JAMES (Ref. 70 542)
VP 1+ VP 2 (Ref, 70 422)
NIT 1 + NIT2 (Ref. 70 442)
- Zn reagent (Ref. 70 380)
Oxidase (Ref. 55 635%)
* reference not sold in certain countries : use an equivalent reagent.
- Mineral oil (Ref. 70 100)
- APl 20 E Analytical Profile Index (Ref. 20 190) or identification software (consult

bioMérieux)

Material :

- Pipettes or PSIpettes
- Ampule protector

- Ampule rack

- General microbiology laboratory equipment

POSSIBLE ADDITIONAL REAGENTS :
- APl OF Medium (Ref. 50 110) :
Test for the determination of fermentative or oxidative metabolism.

- APl M Medium (Ref. 50 120) :
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Test for motility of facultative anaerobic bacteria.
WARNINGS AND PRECAUTIONS
« For in vitro diagnostic use and microbiological control.
» For professional use only.
» This kit contains products of animal origin. Certified knowledge of the origin and/or
sanitary state of the animals does not totally guarantee the absence of transmissible
pathogenic agents. It is therefore recommended that these products be treated as
potentially infectious, and handled observing the usual safety precautions (do not
ingest or inhale).
+ All specimens, microbial cultures and inoculated products should be considered
infectious and handled appropriately. Aseptic technigue and. usual precautions for
handling the bacterial group studied should be observed throughout this procedure.
Refer to "NCCLS M29-A, Protection of LaboratoryWorkers from. Instrument
Biohazards and Infectious Disease Transmitted by Blood, Body Fluids, and Tissue;
Approved Guideline < December 1997". For additional handling precautions, refer to
"Biosafety in-Microbiological and Biomedical Laboratories, HHS Publication No. (CDC)
93-8395, 3rd-Edition (May 1993)", or to the regulations currently in-use in each
country.
+ Do not use reagents past the expiration date,
« Before use, check that the packaging of the various components is intact.
» Do not use strips which have been damaged : cupules deformed, desiccant sachet
open,..
» The performance data presented were obtained using the procedure indicated in
this package insert. Any change or modification in the procedure may affect the
results.
* Interpretation of the test results should be made taking into consideration the
patient history, the source of the specimen, colonial and microscopic morphology of
the strain and, if necessary, the results of any other tests performed, particularly the

antimicrobial susceptibility patterns.

STORAGE CONDITIONS

The strips are supplied in an aluminum pouch with desiccant sachets.
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Once opened (*), the pouch should be re-sealed using the clip seal (included in the
kit) to preserve the remaining strips with the desiccant sachets : place the open end
of the pouch along the seal and carefully clamp between the two parts. The strips
may then be kept for up to 10 months after the pouch has been opened, at 2-8°C
(or until the expiration date indicated on the packaging, if this comes before).

(*) Recommended method for opening the pouches : cut open the pouch just below
the seal while holding the pouch upright, in order to avoid damaging the desiccant

sachets.

SPECIMENS (COLLECTION AND PREPARATION)

API 20 E is not for use directly with clinical or other specimens.

The microorganisms to be identified must first be. isolated on a culture medium
adapted to the culture of Enterobacteriaceae and/or non-fastidious Gram-negative

rods, according to standard microbiological technigues.

INSTRUCTIONS FOR USE

Oxidase test

The oxidase test must-be performed according to the manufacturer's instructions for
use. The result should be recorded on the result sheet as itis an integral part of the

final profile (21st identification test).

Preparation of the strip

» Prepare an incubation box (tray and lid) and distribute about 5ml of distilled water
or demineralized water [or any water without additives or chemicals which may
release gases (e.g., Cly, CO,, etc)}into the honeycombed wells of the tray to create a
humid atmosphere.

» Record the strain reference on the elongated flap of the tray. (Do not record the
reference on the lid as it may be misplaced during the procedure.)

* Remove the strip from its packaging.

« Place the strip in the incubation box.

NOTE : API 20 E should only be used with Enterobacteriaceae and/or non-fastidious
Gram-negative rods. Fastidious organisms having demanding nutritional requirements

and requiring appropriate handling precautions (i.e., Brucellaand Francisella) are not
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included in the API 20 E database. Alternative procedures must be used to exclude
or confirm their presence.

Preparation of the inoculums

* Open an ampule of API NaCl 0.85 % Medium (5 ml) or an ampule of API Suspension
Medium (5 ml) as indicated in the paragraph "Warnings and Precautions" of the
package insert for these products, or use any tube containing 5 ml of sterile saline or
sterile distilled water, without additives.

» Using a pipette or PSlpette, remove a single wellisolated colony from an isolation
plate. It is recommended to use young cultures (18-24 hours old).

» Carefully emulsify to achieve-a homogeneous bacterial suspension. This suspension
must be used immediately after preparation.

NOTE : most Vibrio species-are halophilous. If a Vibrio is suspected, suspend the

bacteria in APl NaCl 0.85 % Medium.

Inoculation of the strip

» Using the same pipette, fill both tube and cupule of the tests Leirl Lvel and L GEL
with the bacterial suspension.

« Fill only the tube (and not the cupule) of the other tests.

« Create anaerobiosis in the tests ADH, LDC, ODC, H,S and UREby overlaying with
mineral ail.

» Close the incubation box.

« Incubate at 36°C + 2°C for 18-24 hours.

READING AND INTERPRETATION

Reading the strip

» After the incubation period, read the strip by referring to the Reading Table.

« If 3 or more tests (GLU test + or -) are positive, record all the spontaneous
reactions on the result sheet and then reveal the tests which require the addition of
reagents :

- TDA Test : add 1 drop of TDA reagent. A reddish brown color indicates a positive
reaction to be recorded on the result sheet.

- IND Test : add 1 drop of JAMES reagent. A pink color developed in the whole

cupuleindicates a positive reaction to be recorded on the result sheet.
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- VP Test : add 1 drop each of VP 1 and VP 2 reagents. Wait at least 10 minutes. A
pink or red color indicates a positive reaction to be recorded on the result sheet. If
a slightly pink color appears after 10 minutes, the reaction should be considered
negative.

NOTE : The indole production test must be performed last since this reaction
releases gaseous products which interfere with the interpretation of other tests on
the strip. The plastic incubation lid should not be replaced after the addition of the
reagent.

« If the number of positive tests (including the GLU test) before adding the reagents is
less than 3 :

- Reincubate the strip for a further 24 hours (42 hours) without adding any reagents.
- Reveal the tests requiring the addition of reagents (see previous paragraph).

- To complete the identification, it may be necessary to perform supplementary tests

(refer to Identification paragraph).

Interpretation
Identification is obtained with the numerical profile.
» Determination of the numerical profile : On the result sheet, the tests are separated
into groups of 3'and a value 1, 2 or 4 is indicated for each. By adding together the
values corresponding ta positive reactions within each group, a 7-digit profile number
is obtained for the 20 tests of the API 20 E strip. The oxidase reaction constitutes the
21st test and has a value of 4 if it is positive.
» Identification :
This is performed using the database (v4.0)
* with the Analytical Profile Index :

- Look up the numerical profile in the list of profiles.
* with the identification software :

- Enter the 7-digit numerical profile manually via the keyboard.
In some cases, the 7-digit profile is not discriminatory enough and the following
supplementary tests need to be carried out :
- Reduction of nitrates to nitrites (NO,) and N, gas (N,) : add 1 drop each of NIT 1 and
NIT 2 reagents to the GLU tube. Wait 2 to 5 minutes. A red color indicates a positive

reaction (NO2). A negative reaction (yellow) may be due to the reduction to nitrogen
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(as sometimes evidenced by gas bubbles) : add 2 to 3 mg of Zn reagent to the GLU
tube. After 5 minutes, if the tube remains yellow this indicates a positive reaction
(Ny) to be recorded on the result sheet. If the test turns orangered, this is a
negativereaction : the nitrates still present in the tube have been reduced by the
Zinc. This reaction is useful when testing Gram-negative, oxidase positive rods.
NOTE : For the same reason as the indole test (see the note in the paragraph
"Reading the strip"), the nitrate reduction test must be performed last.

- Motility (MOB) : Inoculate an ampule of APl M Medium (see package insert).

- Growth on MacConkey agar medium (McC) : Streak a MacConkey agar plate (see
package insert).

- Oxidation of glucase (OF-O) : Inaculate an ampule of APl OF Medium (see package
insert).

- Fermentation of glucose (OF-F) : Inoculate an ampule ‘of APl OF Medium (see
package insert).

These supplementary tests, indicated in the introduction section (Profile coding) of
the Analytical Profile Index, may be used to form a 9-digit profile. Identification is

then obtained using the identification software.

G338 8o b

S v ) : i
ONRG ADM (DG | ODC K1) Wt | WA TOA wp | VR (GEL) O JMAN MO S0A | BMA SAC MIL |AMT ARA O3 ‘m. Ny m‘nemo or |
5"\

vt ( .(‘i‘;- 5

315 173 (57) Enterobactergercoviae
Further tests. may be proposed in case of low discrimination. Refer to the

identification software or Analytical Profile Index.

QUALITY CONTROL
The media, strips, and reagents are systematically quality controlled at various stages
of their manufacture. For those users who wish to perform their own quality control
tests with the strip, it is preferable to use the strain

1. Escherichia coli ATCC 25922 or else one of the following strains :

2. Stenotrophomonas maltophilia ATCC 51331
3. Enterobacter cloacae ATCC 13047
4. Proteus mirabilis ATCC 35659

5. Klebsiella pneumoniae ssp pneumoniae ATCC 35657
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ATCC : American Type Culture Collection, 10801 University Boulevard, Manassas, VA
20110-2209, USA.

ONPG| ADH | LDC |0DC | |.ciT] | HeS |URE [TDA|IND || v || LGEL] | GLU |MAN |INO|SOR|RHA |SAC|MEL | AMY | ARA [NO2
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+ =+ |+
+1 ]+ |+
+|<|+]1 |1
+| 1L+ |+
|1 ]+]|1 |1
|+ [+
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* The N2 (+) state may be observed for the strain ATCC 13047 and the strain ATCC 25922.

+ Profile obtained after 24-48 hours of incubation for the strain ATCC 51331, using colonies grown
on Trypticase Soy agar + blood.

« Profiles obtained after 18-24 hours of incubation for the other strains, using colonies grown on
Trypticase Soy agar + blood.

« Bacterial suspensicns prepared in APl NaCl 0.85 % Medium.

It is the responsibility of the user to perform Quality Centrol inaccordance with any

local applicable regulations.

LIMITATIONS OF THE METHOD

« The API=20  E system s intended uniguely for the identification of
Enterobacteriaceae and those nonfastidious, Gram-negative rods included in the
database (see Identification Table at the end of this package insert). It cannot be
used to identify any other microorganisms or to exclude their presence.

» Discrepancies with respect to conventional methods may be observed. They are
due to the different principles of the reactions used in the APl technigue. In addition,
substrate variations exist that also account for percentage differences.

» On rare occasions, the glucose reactions for organisms such as Klebsiella or Proteus
may revert from positive to negative, in which instance a bluish-green color is seen.
This reaction will be recorded as a negative reaction. Such occurrences are reflected
in the percentages indicated in the Identification Table.

« If Salmonella or Shigella are identified, serological identification must be performed
to confirm the bacterial identification.

* Only pure cultures of a single organism should be used.

RANGE OF EXPECTED RESULTS
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Consult the Identification Table at the end of this package insert for the range of

expected results for the various biochemical reactions.

PERFORMANCE

* Enterobacteriaceae :

5514 collection strains and strains of various origins belonging to species included in
the database were tested:

- 92.80 % of the strains were correctly identified (with or without supplementary
tests).

- 4.61 % of the strains were not identified.

- 2.59 % of the strains were misidentified.

+ Other non-fastidious Gram-negative rods :

2386 collection strains-and strains of various origins belonging to species included in
the database were tested :

- 90.32 % of the strains were correctly identified (with or without supplementary
tests).

- 6.16 % of the strains were not identified.

- 3.52 % of the strains were misidentified.

WASTE DISPOSAL

It is the responsibility of each laboratory to handle waste and effluents produced
according to their type and. degree of hazardousness and to treat and dispose of
them (or have them treated and disposed of) in accordance with any applicable

regulations.

WARRANTY

bioMérieux disclaims all warranties, express or implied, including any implied
warranties of MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. bioMérieux
shall not be liable for any incidental or consequential damages. IN NO EVENT SHALL
BIOMERIEUX’S LIABLITY TO CUSTOMER UNDER ANY CLAIM EXCEED A REFUND OF THE
AMOUNT PAID TO BIOMERIEUX. FOR THE PRODUCT OR SERVICE WHICH IS THE
SUBJECT OF THE CLAIM.
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(1) A very pale yellow should also be considered positive.

)
(2) An orange color after 36-48 hours incubation must be considered negative.
)

(3) Reading made in the cupule (aerobic).

ary RESULTS
TESTS | ACTIVE INGREDIENTS REACTIONS/ENZYMES
(mgloup.) NEGATIVE POSITIVE
B-galaciosklase
ONPG m 0.223 |(Criha MitroPhenyl-8D- colorless yeliow {1)
Galactopyranosidase)
ADH L-arginine 1.9 | Arginine DiHydrolasa yellow red / orange (2)
LDC L-lysine 1.9 |Lysine DeCarboxyiase yellow red [ orange (2)
opc L-omithine 1.2 | Omithine DeCarbaxylase yedlow red / orange (2)

IT trigodium citrate 0.758 |CiTrate utikzation pale green / yellow blue-green f bue (3)
Hs sodum thiosulfale 0075 |HzS production coloriess | greyish black deposit { thin line
URE wea 0.76 |UREase yellow red / orange (2)

TDA / immediate
TDA L-iryptophane 038 | Tryplophane DeAminase yelow feddish brown
JAMES / immediate
IND L-tryplophane 018 |INDote production - mm pink
VB 1 % VP 2/ 10 min
Lve] SOMUM pyruvate 19 mm colortess pink / resd (5)
GEL Galatly, .
[cEL Ao~ — 06 |GELatnase no diffusion ditfusion of black pigment
GLU D-ghucose 18 &m",m"m bive ¥ blue-green yellow | greyish yellow
MAN D-mannitol 18 m%’) b v bl FBibE-green yelow
INO inositol 1.8 m’:‘m’ JRation biue / blue-green yellow
SOR D-sorbitol 19 m; auidation biue 1 bie-green yelow
RHA Lrhamnose 18 m’&uﬂm blue § blue-graen yelow
SAC D-sucrose 1.9 m:e;?:i}daﬂm biue ¥ blue-green yelow
MEL D-mesbipse 18 ("'Mm";‘ é‘;"‘”’“m bive'f blue-green yeliow
AMY amygdalin 0.57 WI - :“’,”M"“ blue /blue-green yellow
fermentation / axidation
ARA L-arabinase 19 Al s) biue / bius-green yellow
Ox | (see oxdase test package inser) | cylochrome-OXidase {see avidase test package insert)

(4) Fermentation begins in the lower portion of the tubes, oxidation begins in the cupule.

(5) A slightly pink color after 10 minutes should be considered negative.

» The guantities indicated may be adjusted depending on the titer of the raw

materials used.

+ Certain cupules contain products of animal origin, notably peptones.




SUPPLEMENTARY TESTS
RESULTS
TESTS | ACTIVE INGREDIENTS Qry REACTIONS/ENZYMES
{mgkup) NEGATIVE I POSITIVE
Nitrate NIT 1 + NIT 2/2-5 min
aucon potassium nitrate 0.076 W rutchon yetow I b
GLU tube ) 2n/5 min
reduction to Nz gas orange-red yellow
OB ::"I M Medium or ile moile
McC MacConkey medium absence presence
OF-F . green yellow
p— glucose (API OF Medium) [ p— -
PROCEDURE p. |
IDENTIFICATION TABLE p. |l
LITERATURE REFERENCES p. vV

INDEX OF SYMBOLS

PV
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APl 20 NE

Identification system for non-fastidious, non-enteric Gram-negative rods

SUMMARY AND EXPLANATION

APl 20 NE is a standardized system for the identification of non-fastidious, non-enteric
Gram-negative rods (e.g. Pseudomonas, Acinetobacter, Flavobacterium, Moraxella,
Vibrio, Aeromonas, etc.), combining 8 conventional tests, 12 assimilation tests and a
database. The complete list of those organisms that it is possible to identify with this

system is given in the Identification Table-at the end of this package insert.

PRINCIPLE

The APl 20 NE strip consists of 20 microtubes containing dehydrated substrates.

The conventional tests are incculated with ‘a saline bacterial suspension which
reconstitutes the media. During incubation, metabolism produces color changes that
are either spontaneous or revealed by the addition of reagents.

The assimilation tests are inoculated with a minimal medium and the bacteria grow if
they are capable of utilizing the corresponding substrate.

The reactions are read accerding to the Reading Table and the identification is
obtained by referring to the Analytical Profile Index or Using the-identification

software.

CONTENT OF THE KIT (Kit for 25 tests)
- 25 API 20 NE strips

- 25 incubation boxes

- 25 ampules of APl AUX Medium

- 25 result sheets

- 1 package insert

COMPOSITION
Strip
The composition of the API 20 NE strip is given in the Reading Table of this package

insert.
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Medium
API AUX Ammonium sulphate 2g
Medium Agar 159
7 ml Vitamin solution 10.5 ml
Trace elements 10 ml
Monosodium phosphate 6.24 g
Potassium chloride 1,59
Demineralized water to make 1000 ml
Final pH : 7.0-7.2

REAGENTS AND MATERIAL REQUIRED BUT NOT PROVIDED
Reagents :
- API NaCl 0.85 % Medium, 2 ml (Ref. 20 070)
- Reagents : ~ JAMES (Ref. 70 542)
NIT 1 + NIT 2(Ref. 70 442)
Zn (Ref. 70 380)
- Oxidase (Ref. 55 635%)
* reference not sold in certain countries : use an equivalent reagent.
- Mineral oil (Ref. 70 100)
- McFarland ‘Standard (Ref. 70 900) No. 0.5
- APl 20 NE Analytical Profile Index (Ref. 20 090) or identification software (consult

bioMérieux)

Material :

- Pipettes or PSlpettes
- Ampule protector

- Ampule rack

- General microbiology laboratory equipment

WARNINGS AND PRECAUTIONS

* For in vitro diagnostic use and microbiological control.

« For professional use only.

« This kit contains products of animal origin. Certified knowledge of the origin and/or

sanitary state of the animals does not totally guarantee the absence of transmissible
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pathogenic agents. It is therefore recommended that these products be treated as
potentially infectious, and handled observing the usual safety precautions (do not
ingest or inhale).
* All specimens, microbial cultures and inoculated products should be considered
infectious and handled appropriately. Aseptic technigue and usual precautions for
handling the bacterial group studied should be observed throughout this procedure.
Refer to "NCCLS M29-A, Protection of Laboratory Workers from Instrument
Biohazards and Infectious Disease Transmitted by Blood, Body Fluids, and Tissue;
Approved Guideline - December 1997"..For additional handling precautions, refer to
"Biosafety in Microbiological and Biomedical Laboratories, HHS Publication No. (CDQ)
93-8395, 3rd Edition (May 1993)", or to the regulations cumently in use in each
country.
» Do not use reagents past the expiration date.
» Before use, check that the packaeing and components are intact.
+ Do not use strips' which have been damaged : cupules deformed, etc.
» Open ampules carefully as follows :

- Place the ampule in the ampule protector.

/ - Hold the protected ampule in one hand.in a vertical position
D (white plastic cap uppermost).

- Press the cap down-as far as possible.

l - Cover the flattened part of the cap with the upper part of the
@ thumb.
= Apply thumb pressure in an outward motion to the base of the
e

flattened part of the cap to snap off the top of the ampule

inside the cap.

- Take the ampule out of the ampule protector and put the
g D protector aside for subsequent use.
- Carefully remove the cap.
» The performance data presented were obtained using the procedure indicated in
this package insert. Any change or modification in the procedure may affect the
results.
« Interpretation of the test results should be made taking into consideration the

patient history, the source of the specimen, colonial and microscopic morphology of
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the strain and, if necessary, the results of any other tests performed, particularly the

antimicrobial susceptibility patterns.

STORAGE CONDITIONS
The strips and media should be stored at 2-8°C until the expiration date indicated on

the packaging.

SPECIMENS (COLLECTION AND PREPARATION)
AP1 20 NE is not for use directly with clinical-or other specimens.
The microorganisms to be identified must first beisolated on a suitable culture

medium (e.g., Trypticase Soy agar). according to standard micrebiological techniques.

INSTRUCTIONS FOR USE

Oxidase test

The oxidase test must be performed according to the manufacturer's instructions for
use. The result should be recorded on the result sheet as it is an integral part of the

final profile {21st identification test).

Selection of colonies

AP1 20 NE should only be used with non-fastidious Gramnegative rods which do not
belong to the Enterobacteriaceae.

NOTE 1 : Some non-enteric Gram-negative rods are oxidase negative (S. maltophilia,
Acinetobacter...). These microorganisms may also be identified with APl 20 NE but
their selection must be based on other bacteriological orclinical criteria.

NOTE 2 : Fastidious organisms-having demanding nutritional requirements and
requiring appropriate handling precautions (i.e. Brucella and Francisella) are not
included in the APl 20 NE database. Alternative procedures must be used to exclude

or confirm their presence.

Preparation of the strip
» Prepare an incubation box, tray and lid, and distribute about 5 ml of distilled water

or demineralized water [or any water without additives or chemicals which may
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release gases (e.g. Cl,, CO;, etc)] into the bottom of the tray to create a humid
atmosphere.

* Record the specimen number on the elongated flap of the tray. (Do not record the
number on the lid as it may be misplaced during the procedure.)

» Remove the strip from its individual packaging.

« Place the strip in the incubation box.

Preparation of the inoculum

» Open an ampule of API NaCl 0.85 % Medium (2 ml) as indicated in the paragraph
"Warnings and Precautions” of the package insert for-this-product, or use any tube
containing 2 ml of 0.85 % physiological saline without additives.

» Using a pipette or PSIpette; pick up 1-4 colonies of identical morphology from the
agar plate, either by suction or by successive touches. It is recommended to use
young cultures (18-24-hours_ old).

» Prepare a suspension with a turbidity equivalent to Q.5 McFarland. This suspension
must be used immediately after preparation.

NOTE : It is-very important that the density of the inoculum be adjusted to 0.5
McFarland ; the APL-20 NE strip tests may otherwise not function-comectly. In
particular, a weaker inoculum may lead to false necative results. Do not touch the
cupules while.working with the strip and do not leave the strip exposed to air for a

long period of time after inoculation.

Inoculation of the strip

» Inoculate tests NO; to PNPG by distributing the saline suspension into the tubes
(and not the cupules) using the same pipette. To avoid the formation of bubbles at
the base of the tubes, tilt the strip slightly forwards and place the tip of the pipette
or PSlpette against the side of the cupule.

* Open an ampule of APl AUX Medium as indicated in the paragraph "Warnings and
Precautions” and add approximately 200 pl of the remaining saline suspension to the
ampule. Homogenize well with the pipette, avoiding the formation of bubbles.

» Fill the tubes and cupules of tests LoLul to Leac] with the suspension. Take care to
leave a flat or slightly convex, but not concave, meniscus. Cupules under or

overfilled may give incorrect results.
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+ Add mineral oil to the cupules of the 3 underlined tests (GLU, ADH and URE) until a
convex meniscus is formed.

» Close the incubation box and incubate at 29°C + 2°C for 24 hours (= 2 hours).

READING AND INTERPRETATION

Reading the strip

» After the incubation period, read the strip by referring to the Reading Table.

* Record all spontaneous reactions (GLU, ADH, URE, ESC, GEL and PNPG) on the result
sheet.

* The reading of the two tests'NO; and TRP should be performed whilst protecting
the assimilation tests from airborne contamination. To do this, cover the assimilation
tests with the incubation box lid during the reading of the NOs and TRP tests.

* NO; test :

- Add 1 drop of NIT 1.and 1 drop of NIT 2 reagents to the NO» cupule.

- After 5 minutes, a red color indicates a positive reaction to be recorded on the
result sheet.

- A negative reaction may be due to the production of nitrogen (indicated by the
presence of tiny bubbles) : add 2-3 mg of Zn reagent to the NOs cupule.

- After 5 minutes, a cupule remaining colorless indicates a positive reaction to be
recorded on the result sheet. If the cupule turns pink-red, the reaction is negative
as nitrates were present in the tube and were reduced to nitrite by the zinc.

The reaction used for the identification of the bacteriumis the reduction of nitrates.
It is positive when.either of the above reactions (production of NOz or N,) is positive.
The production of N, may, however, be useful alone as a supplementary test (refer
to the Analytical Profile Index).

* TRP test:

Add 1 drop of JAMES reagent. The reaction takes place immediately : a pink color
which develops in the whole cupule indicates a positive reaction to be recorded on
the result sheet.

+ Assimilation tests :

Observe the bacterial growth. An opaque cupule indicates a positive reaction.
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Occasionally, a cupule may show weak growth. In this case, the results should be
recorded as - + or +— by comparing the intensity to that of the other tests on the
strip.
Once these readings have been made, identification should be possible as indicated
in the paragraph "Interpretation”. However, in the following cases, the strip must be
reincubated :
- if the profile cannot be found in the APl 20 NE Analytical Profile Index
- if the following note is indicated for the profile obtained :

IDENTIFICATION-NOT VALID

BEFORE 48-HR INCUBATION
Using a pipette or PSlpette, remove the NIT 1, NIT-2.and JAMES weagents by suction
and immediately cover tests NO, and TRP with minerat oil so that a convex meniscus
is formed. Reincubate the strip at 29°C + 2°C for a further 24 hours and read the all
the tests again, except the first 3 (NO;, TRP ‘and GLU) which should only be read

once at 24 hours.

Interpretation
Identification is obtained with the numerical profile.
» Determination of the numerical profile :
On the result sheet, the tests are separated into groups of 3 and a number 1, 2 or 4
is indicated for each. By adding the values corresponding to positive reactions within
each group, a 7-digit number is obtained ; the oxidase reaction constitutes the 21st
test and has a value of 4if it is positive.
* |dentification :
This is performed using the database (V6.0)
* with the Analytical Profile Index :
- Look up the numerical profile in the list of profiles.
* with the identification software :

- Enter the 7-digit numerical profile manually via the keyboard.
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154 575 Pseudomonas aeruginosa

QUALITY CONTROL
The media, strips, and reagents are systematically quality controlled at various stages
of their manufacture. For those who wish to perform their own quality control tests
with the strip, it is preferable to use the strain

1. Sphingobacterium multivorum ATCC 35656 or else one of the following strains :

2. Aeromonas hydrophila ATCC 35654
3. Pseudomaonas aeruginosa ATCC 27853
4. Alcaligenes faecalis ATCC 35655

ATCC : American Type Culture Collection, 10801 University Boulevard, Manassas, VA
20110-2209, USA.
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* Weak reactions may occur.
Profiles for tests ADH to LBACl obtained after 48 hours of incubation after culture of
the colonies on Trypticase Soyagar. It is the responsibility of the userto perform

Quality Control in accordance with any local applicable regulations.

LIMITATIONS OF THE METHOD

* The API 20 NE system is intended uniquely for the identification of those non-
fastidious, non-enteric Gramnegative rods included in the database (see Identification
Table at the end of this package insert). It cannot be used to identify any other
microorganisms or to exclude their presence.

» Only pure cultures of a single organism should be used.

RANGE OF EXPECTED RESULTS
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Consult the Identification Table at the end of this package insert for the range of

expected results for the various biochemical reactions.

PERFORMANCE

5728 collection strains and strains of various origins belonging to species included in
the database were tested :

- 92.53 % of the strains were correctly identified (with or without supplementary
tests).

- 3.13 % of the strains were not identified.

- 4.34 % of the strains were misidentified.

WASTE DISPOSAL

Unused ampules of API AUX Medium may be considered as non hazardous waste
and disposed of accordingly.

Dispose of all used or unused reagents (other than the ampules of API AUX Medium)
as well as any other contaminated disposable materials following procedures for
infectious or potentially infectious products.

It is the responsibility of each laboratory to handle waste and effluents produced
according to their type and degree of hazardousness and to treat and dispose of
them (or have them treated and disposed-of) in accordance with any applicable
regulations.

WARRANTY

bioMérieux disclaims all warranties, express or implied, including any implied
warranties of MERCHANTABILITY AND FITNESS FOR A'PARTICULAR USE. bioMérieux
shall not be liable for any incidental or consequential damages. IN NO EVENT SHALL
BIOMERIEUX’S LIABLITY TO CUSTOMER UNDER ANY CLAIM EXCEED A REFUND OF THE
AMOUNT PAID TO BIOMERIEUX FOR THE PRODUCT OR SERVICE WHICH IS THE
SUBJECT OF THE CLAIM.



READING TABLE

— RESULTS
TESTS | ACTIVE INGREDIENTS, | (e ) REACTIONS/ENZYMES NEGATVE | Posmve
NIT 1+ NIT2/5 min
NO3 potassium nirate piag |SREcionfnilles b g coloriess ZaLI:\_mﬂ pink-red
reduction of nitrates o nitrogen pink | coloress
JAMES [ immediate
TRP L-tryptophane 02 |indole production (TRyptoPhane) - m?;-lbu pink
GLU D-glucose 192  |fermentation (GLUcose) biue to green yellow
ADH L-arginine 192 | Arginine DiHydrolase yellow ""’""’m;"'* g
URE urea 0.76 |UREase yeliow -
ESC h:m . oo, | yarotysis (p-glucosidase) (ESCuin) yeliow g'“;,:;:ml
GEL @mw 08 | hydrolysis (protease) (GELatin) ""m"' udg‘i'm o
PNPG mm 022 m‘mﬁﬁ'mm colorless yellow
leLy] D-glucose 1.56 | assimilation (GLUcose) transparent opaque
|ARA] L-arabinose 14 | assimilation (ARAbinose) transparent opaque
| MNE| D-mannose 1.4 |assimilation (ManNosE) transparent opaque
[mAaN| D-mannitol 1.36 | assimilation (MANnitol) transparent opaque
[NAG| | N-scetighcosamine | 128 (N-Acetyl-Gh ine) Iransparent opague
| maL| D-maliose 14 | assimilation (MALlose) lransparent opaque
LeNT| | potassium gluconate 1.84 | assimilation (potassium GlucoNate) transparent opaque
Lcar] capric acid 078 | assimilation (CAPfic acid) transparent opaque
Lan| adipie add 119 msimilatinn (ADIpic acid) transparsnt nApapEe
[mLT) malic acid 1.56 | assimiation (MaLaTe) transparent opaque
Lem| trisodium citrate 228 | assimilation (trisodium CiTrate) transparent opaque
PAC phenylacetic acid 0.8 | assimilation (PhenylACelic acid) transparent opaque
ax ‘é’:"mﬁ‘ _ | cytochrome oxidase (ses oxidase test package insert)

* The quantities indicated may be adjusted depending on the titer of the raw materials used.

+ Certain cupules contain products of animal origin, notably peptones.

PROCEDURE p. |
IDENTIFICATION TABLE p. Il
LITERATURE REFERENCES.— p. i

INDEX OF SYMBOLS p. vV
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