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2.2.2  Camellia sinensis var. assamica
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Taodguiunswagldesdilsenoumaniidifyveslumaauansdaii (Zhen, 2002)

M13197 2.1 mseiidagiihesadsznounanlulumaa

Components Dry weight (%)
Soluble in water
Flavonols
(-)-EGCG 9.0-14.0
(-)-EGC 4.0-7.0
(-)-ECG 2.0-4.0
(-)-EC 1.0-3.0
(+H)-GC 1.0-2.0
(+H)-C 0.5-1.0
minor catechin 04-1.0
Flavonol glucosides 3.0-4.0
Proanthocyanidins 20-3.0
Caffeine 3.0-4.0
Amino acids - 20-4.0
Carbohydrates 3.0-5.0
Organic acids 0.5-2.0
Saponins 0.04 - 0.07
Pigments 0.5-0.8




Vitamins 0.6-1.0

Soluble minerals 2.0-40

Insoluble or Slightly soluble

in water
Cellulose 6.0-8.0
Lignin 4.0-6.0
Polysaccharides 4.0-10.0
Lipids 20-40
Insoluble pigments 0.5
Insoluble minerals 1.5-3.0

Volatiles 0.01 -0.02

2.4 Polyphenol mshiinamdidaaegumnlulus

”lu‘l‘u“lﬂﬁﬂﬁuﬂzﬁmsmﬁﬂfjﬂmjﬁﬁunh polyphenol 8giszuni 20 — 35% lag
Wimin %’Tuagﬁ'nwawq osilsznouidu anwuandvosmeL] Aufinzlgn nie
99mavgn (Zhen, 2002) Tavf131fAn1Y polyphenol MuIWFsmTaiifiigas Tnssadradii
phenol Lﬂuaaﬁﬂszﬂané‘:"uwiﬂﬁﬁﬁ?u"lﬂ (Bradfield et al., 1948)

1NA5190 2.1 9zNu polyphenol ﬁﬁnm“ﬁuiwnfmmﬂumsﬂfjn Flavonols #4]
UTu191 60 — 80 % 917 polyphenol Fonualulym wiofmiiu 18 - 32% dormiinluman
Tut19n3a13191963 00813190 Flavonols luluaiiiuiuasnan Catechins (Bradfiled et al,

1948)

2.5 Flavonols 139 catechins Tulun
Catechins 1u“lum11fu%uﬁwamflu 8 BiIAG AU (Tirimanna, 1967)
Major catechins
(-) — EGCG Epigallocatechin 3-gallate
(-)—EGC Epigallocatechin
(-)—ECG Epicatechin 3-gallate
(-)-EC Epicatechin
(+)-GC  Gallocatechin
+-C Catechin



Miner catechins
-)-CG Catechin gallate
(-)- GCG Gallocatechin gallate
. U dy 3 1 £y 1 = 1
@13 catechins martiannsawy lanndiuludun uasenuludSinaannas sdqu
== o P v & ar ar o ar o
voavoslumisnlflunaewazfiay Sau19nsoa (Zhen, 2002) F49ETUNUTAVMIGIAY
' w & o a ' ) Y
PURWIZAIN “@od lUNUNLIea” maﬂu‘vmﬂmmﬂﬂmaumﬁNamﬂu‘u‘umm wiold'lam

Al 151 catechins 79 (T531Taa3yw, dunivel)
v c;, 1 o o s ” = . .
2.6 USanat catechins Huanmadulusdada ( assamica) tas 1134 (sinensis)
llvrmaazmoiugozivsina catechins Auanarsily Tao Kada ungame (1985)

TavhnmsAnuuazagifmsed 2.2

M3197 2.2 ANuanmIveSinm msnidaglulunaamameiugin

v =
MUNUG a13AU (% dry weight)

Polyphenol Caffeine

C EC EGC ECG EGCG
var. sinensis 0.07 1.13 2.38 1.35 8.58 2.78

var. assamica 0.02 1.44 0.35 3.35 12.10 2.44

o v a ¥
MU EGCG uaz ECG venwu lutlSuiagalumn assamica dauluan sinensis asnu

EGC Tulsinangend

@ J

ar o [ 3 < o w g a
uenvIN@RUTIUANAal  ggmamisignnduiluiliivdrfydedSua

polyphenols A8 Lea and Swoboda (1957) Anaasufudiedismluggdie VYOI AWAUT

sinensis |AHANIINAADINIUAIINN 2.3
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" = < o d 4 o
31971 2.3 HAMSIATIZN polyphenols YOI 1MLITHE sinensislUg@MaNUANA1TM

Polyphenols Season
Spring Summer
& trace 0.07
GC trace trace
EC 1.50 1.50
ECG 2.80 4.10
EGC 4.00 3.70
EGCG 8.80 12.20

b4 ¥ ¥
= @ o

= 9 ] 9 a U f w o =
wirinlanTugsgaseou Usua polyphenol doriminaudaosSaminay N91919
A ) owI a o ) Y g ' :’ s
maqmﬂﬂﬁmmumaﬂmﬁlumswn:ﬂaﬂm“lﬂmmwwwummi polyphenols mumuﬂiu
ammwummuﬂmﬂimmuﬂuiwaﬂm m‘nwﬂwuummwaiwmimwummwmu waﬂ

ﬂﬂq@ﬂ"l‘iﬂﬁﬂ‘}i'luuﬂﬁﬂ

.
2.7 %1 NuMseengnBiilu antioxidants

e iz “arsasanng Atz m5ngy catechins Tuw Idgminnnagoy
Auavdamunll  uagmedundsinoduedeunsaly AUTVTALAUVDI catechins AD
Auaufvesn15ilu antioxidant (MsAedueyyadasy) ‘ﬁﬁﬂi”ﬁ‘ﬂ%ﬂWWﬁﬁ (Lea and
Swoboda,  1957) Tauimmizot19ie EGCG m;ﬂums‘nwu"lﬂ‘luﬂsmmmuavmww'lu°1mf1
winfu (Oshima, 1936) JuthumsddamanluluniinInomansaulsluns i imagoy
uagimsIemadumsi i dse Temimedumaumméiazndans sa

UYADTT (free-radicals) H31ue Toou (ion) n5e Tuiana (molecule) Tihiadus uas
Tademsifiaifinil§i5e1 oxidation #u Tuanadu oxidation MiAavneyyasaszaelusen
swihldluana saqfieglu DNA 130 organelles 130 cells gniay (Dai er al, 2006)

=

sumMoaudnfrzimsinaves DYYADATLNINAIIN metabolism wazmsinal §nserane

' ' =4 : & ¥ .. o g W T
Moluiieme ed19lsAnms19neRsin1s 19415 antioxidants nuealuad ldudinis

= aaa . u = o o = v Ao 3 a
nARnTe1 oxidation Nvziiludunsie "lumaﬁm?zmNmaﬂg“lumagm'sﬂmmwaﬂaﬁs
= = % 4 a 1 " T = a 5
INY (oxidative  stress) “dﬁxfl’rj"li]mﬁﬁlWﬂﬂ"l’a“"IJﬂW‘iE}d‘UNE)EJNL‘ifu NITHIQHANINY (iron

== ] ad o = ar 1 4
overloaded) 1uf1)26 Thalassemia pyyadaszhlunnilndfeei ldifasunsosedienme

(Mavrogeni et al., 2004)
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3 i { o @ ' [ 4 4 =1 o [
oxidation Miluduasieaeirame’ld msdusnd EGec Wuesmlsznouizaiuisativaa
A o ~ o g @ i
JarmmagunmitAaviniia oxidation MAUBUATIO UBAIINAME oxidative stress 7319078

toyyadasznniull UFATe oxidation o19ia ldnnaumadun 5n damnsieii 2.4

:J' W e va ans . " 1 ' aa Y
M35197 2.4 Podeiil¥iRad §7sen oxidation melusrame wazlsnmaq Mifeates

Source of oxidation Disease
Electron transport 14 mitochondria Tsariale
a9y, ndul, asmil Tsanaoaideandadinie naoadeafudu
UV, x-ray, gamma ray 15 ﬂllug\i
Oxidative stress Alzheimer
Reactive Oxygen Species (ROS) 1INy
H,0, donszanm
PooUdETE NOUAY AN 510N

T5a ludodniay

azfunsausuiulsyiseiivansasidsmveanisiia lsndens iy 51091
ms3soi lmamiuayuamauiivesnlumsinunlsn TavmmeIsniale (Gua et al., 1996)
AulsAuziSe (Oguni er al, 1992) i 1atinquatonaroursmuaotiunisiseaisn lfanu
aulaagihimsnareuguandimdrivoslus nnﬁy&ﬁsmdqﬁunuﬁﬁuﬁuummma'a

" A Bl Y aw A d'. Y s o r P Aa o
a9 e l¥lumsmivayusisefinedesiunistiosduy Haginulsananaudinuyyd

d J 9/ d‘! = .
2.8 UszlonivearAequMMNNIIAINEUY UDNINIIBIN antioxidation
~ a ey o % . ¥ :3 v

UINNNWITAS NNV AINTAITN anti-oxidants 118217 o135 Tungqy polyphenols Tuw
@ v g @ ¥ A = = aw a ol
daliquantantulsglomidoguammediudug 8n  TaetiseaunisSsemaInomans

b
avduayuguantamaiil 1y
] ¥ .
Antibacteria action IaghasafanngaunsadudinsniydulavewnafiSong

nqu fineldiialsanSefivhliemaniude'ld (Ahn eral, 1991)



Lipid lowering effects mmﬁnamxﬁu"lmﬂ’uslmﬁ’mﬁmblﬁ (Matsumoto et al., 1998)
b7

Antiviral action §101508U89 w%ﬁmw virus U19%119 19 (Nakayama et al., 1993)

s . Y o = A et o o 9
Effects on intestinal flora #13150n52AUMITIINUYRIgaUNTINTYsE Toanilug 14

(Yamane et al., 1995)
. w o w n - d

Prevention of dental caries mmmﬂmﬂuﬂu@lﬁ' Tﬂﬂllﬂﬂ‘lfﬂﬂ bacteria mﬂuﬁ’umc«ﬂu
1hn'ld (Sakanaka ef al., 1990)

Decodorizing effects ﬂ’NiJﬁWNTSOG\luﬂ’Ii@JWﬂ’JHﬂau%BGW (Yasuda and Arakawa, 1995)

.
2.9 Caffeine nazansdingyouq Tulum
o o o @ Y A =1 '
1IN 2.1 wamsmsainiiuesdvszneululumaaluaton 2.3 vyt
% A A . =T o ' =4 = = A @ M e A
WUNYNI caffeine Wudulszneundneguin ¥90WRINH9 5% Wafsuiuissiiaoy
= s = Ld < = ;
waan il caffeine 1Hluosntsenauilszanm 1.5% tazmdn cola 5 caffeine U5 1-2%
v o ) . o v o o A A I v =4 1 w d‘y 1
0013 15011 caffeine muraawsgamolumsodumsiiaaian NIZUANANAUTUDY
[ = :’ ' 2 U A =) " =) o ]
AUNTZUIUNISIATANIWIAOUAY NUSUIR caffeine orunasedlullsnu Mlovuniie
= Qs d'.d 1
deununleglulureaa
. = = Y . ¥ ¥ @
caffeine  AgNT IUNMsNsZAUTTUVSEINAIUNATS nIzAUMIIANYDIHale M3
l:l @ =1 o LT ] é.fl ar I=1 qu? 1 ] Vet =y
vwly uazuanuauveuion Mldsumedudnasicniaty TaoilySausluns

v
I=) o o e

= ydd;’ A A A . 3 - o :’ = 3’ =
L‘SEJULSU\‘IﬂJﬂlJﬁklﬂﬂ‘IJH AIUUINTDIAUNY caffeine ‘VIQW.‘IJ’L! sl 18 130 U1 cola "NL{IH

U
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=)

dlq n:{ = :i:l é.l " -~ o 9 q' = = o
wspsduiitionlumsauiionanimsiredy fldimulsednsnmnsiiem Rogers and
Dernoncourt, 1998)

=1 v Ao a o o Aot
MNMIN 2.1 wmunmsmiiiilsyansamlumeguamlundadiBninnmenais
ﬂijll (%Y amino acids 1AL nitrogenous compounds ‘Hﬁﬂguﬁ] Tawll theanine 1ag glutamic acid
= Y o o a {
Wunsaezii Tundninululumn sesasunfiezfiu arginine tag asparitc acid MUAIRNY  ®159
] [ J . & g = { o ' n’:
waulandn1aun theanine Fuilunsaozii Tuiny1dlunwizialui9e Camellia vt
. . . o 2 A 4 =5
Y-aminobutyric acid (GABA) iflumsiniidndinilsmirauls iffosnnignilums
suppressive neurotransmitter UAzdIFwARTEAVVRIANUAYTaRa Jswauhlulusiaaiinig
4 . o aw = iy ' =
naougives glutamic acid Thilu GABA  Tims35unananiitl GABA azavegiluiSunage
TaumsiAn nitrogen gas 1A carbon dioxide gas THAUAUMAMIZUGN nioiinszuiumInaa

tjc: | = . 9 or 1 ay = o c; ] d; o
¥ATma Tuladmsiiy  nirogen gas 1HAUIUY mariiduauiiofvhaulodiewaua
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WARRMAT (Streeter and Thompson, 1972) 119391Ne5 GABA Hnaauianise lumsSou
aﬂﬁﬂﬁﬂu Alzheimer 11aig Parkinson disease (Tsushida, 1990)
lulumaadalsznoudeimiurianie wu 3aiud  aseiunidmme iy
aluminum, fluorine, LIA% manganese ﬁﬂﬁaé’i&wumimnﬁzﬂu 3 Tulamsa Ty wazems
Wiy volatines 30131 600 iia (Yamanishi, 1995) #afianilulU1dlumsiuemwtls
Usg Tomidoqunw nie Wannmswdaniifiguamge Usznoudroasnaiifiiss Tomily

mMsinyazioaiu Isnviinnie
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fermentation innteaifisala i ldawsodanguuurumandasesndluuuy uasswuny
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DONNULIU 6 ViAAIT

" o - @ ] 4
Fermented tea processing 1l FINUMITUUNDENITUYT D

Black tea (3%1911)

(=] ] W
Semi-fermented tea processing wuwnaniin
Oolong tea (191 a)

White tea (%¥1917)

= { 1 a a =
Non-fermented tea processing IHu 7 lsiifnvurumsusinasluvuiunisnas
Green tea (¥1987)
Yellow tea (‘H?Lﬂﬁ’t‘lﬁ)

Dark green tea (¥UU8UT)
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1 = i d 2 1 L]
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v
A GATe1UL 13NN polyphenol Tuluamius

Enzyme ninfinelfinau§assmanithiusn
Polyphenol oxidase (PPO)
Catalase (CAT)
Peroxidase (PO)
Ascorbic acid oxidase (AAQ)
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ﬂﬁg?mmﬁﬁﬁ’nﬁsﬁﬂ%uﬁu polyphenol TunszuIumsuanm
Oxidation
Hydrolysis
Polymerization

Transformation

Products N1A2I0M3IAA fermentation vosluwlunszuaunisuaa
Theaflavins (TFs)

Thearubigin (TRs)

NITUIUMIHAAT UL
- o o w ' Yy & oA p oy a o
‘lf’llflJfJ'Jﬁ'lﬁJﬂ'ﬁi'lﬂﬂﬂ’J'lllﬂﬁ’]’Jll'JLLEI’J‘HSJ']EJ‘DQ ﬂawm"lmnﬂm::mumsNaﬂmﬂu non-
) ] A o z:; 1 1 Y a .

fermented tea processing ﬂanﬂmﬂuﬂsxmumiw"lnﬂnatflmﬂmmums fermentation
= Aﬁ?‘ = @ 3 “a oA . | c:; = 5 Y o r
NAYULAY Tﬂwmmuﬂaﬂgmmmumm Naziialiulany polyphenol luluwian oo
audouga i ld enzyme 1Foanin himnse lwdeunlasmslungu polyphenol 1

[~ A A -:'1
naneduasinliviinoy

' '
' 2y & o

~ = o e L] = . 4 a a ey
YUV UTUBINLNMIA99gv0915 1198 catechin sgguatioun U Yiaou  mldi

P o A i ' ' A Py R v

M3 19%0V0I3UT02 N30 green tea nuedlunInAeiNona1dassnamlumsld
o 4 =} wa o [

Uszlosiniediuguaw Lﬁmmmﬂmsmgt:uﬁmjm”iuﬁ’mmsﬁmﬂmmmﬂyﬁm‘um

@51Adingu catechin Nidensey ulSimageluridoniues

o o

= =l ar a a v dao o a
mswdasudedr luvaniadoeseionldaniugsady nie FINUTOHAUUBT 12 W1

el [ ¥ L

= é = o Ql d.’ ' o =
won Fsiinalinnndasusinloudnuaemedusana nau Auandety Tavdndsudon
=1 9 w o o = v o o oar o n’.c, a =
ilavnsiufgrouved 12 exlinmgenhaeiugsady uazTaoialihfuniswaar i
@ w oa Y a o o g Y Ao Y &% oy & A&
luimdauesoes Idndasuafeenuuilurudifiidnyas ludhududus Sudomuns
- ¥ e v o ‘i‘] = & o ]
amnnseririniiseu lusmezanedeonuuilugllufiiuningm Gusroredunaiv
o d’ﬂ o cl a 4 " o a nlyo.- v ;haly ' Y ¥ g
anvazmu “aeslununitssen”  vesdagau lddanuediei ldnanuiudidredy

nIzUIUMINARNgHas lduaas 13y 317 2.4



lusraa

l

< A&
AIHID U

l

¥
DULHI

l

IR

l

9
DULLHI

3510 2.4 Tumeumskany UL

3/ v v
uneulumsmli enzyme @oaniwiiyu Aemsiiver luranuneudlelerhdoud o
g & <3 = a =t oy oo @ A n’: = L
anusIasIszdumatianswdasuloonvudilu  luvazitminFossoiuionls

act o W kY [ o b = £ g a o = =
’J‘ﬁﬂﬁﬂ?ﬂ'wﬂ’ﬂiﬁﬂul‘ﬂuﬂ’Iiﬂﬂ‘ﬂ enzyme L(OUTNIN °1NHJ‘L!!ﬂﬂuﬂﬂ']'i%'lﬂ)"ll‘ljﬂ’.llm‘lﬁ]u

E 4 v .
v o = s | aas 1

3
vntiufeiineuin A1 ou yiiediumsaannudu tazmaaalisome ulum suvh

' L

a = [ 4 H oS a ar Y i
IHiRandaduaisnude Inaurey taslidnyaenImen mauidens suasuinaasls

¥ ' 3
Tumunmidludunoumsndan@erTaoiag 1l maidamsaaasitor luuduas Tssauiy

[
o o oar

o v w2 g a A o P VY A Aa
YIUANHUZIRWITNUANANNU cmmﬂiwmﬂ%xumﬂuﬂmfﬂummau LW?JEl?illﬂ‘lﬂl‘UﬂiﬂiJ

a '3 aa = o
PNANHMUIRWIS iﬂuﬂuﬂﬂﬂl@ﬁﬁjﬂiiﬂﬂ (M3IoBNEITINMATUIN)

17



NIZUIUNISHAAY I W30 BIAI

PR mTor e g lunguveaniiinisHanuuY fermented tea processing HU1YDH4
umsaaamifiass1¥ife fermentation 010y 13 polyphenol Tulumanvzidon
i products “?Q Taunarsnan Theaflavins 118g Thearubigins ﬁﬂﬁ“lﬁwﬁﬂﬁ'mﬁ'ﬁzﬁamﬁn

udave ldntinaunoy uwmzuﬁﬁwmmmmm 001395 u audu

Qe

o

= Sy
naniusnuniidui InagegeluTandofoutumsiegy aululsemsny

glsuTaummezSanquilondvrdouhedudaieiimmidimonsudoidudosduly

=t

Y 3 o o o a A = % = o 3 =t g = -
U LLﬁﬁU\‘H.‘iJ‘I—!‘V]HUﬁJLﬁ@Ulﬂ‘ﬂu‘ﬂdﬂiﬂ@‘uu ﬂ'l'iWﬁﬂ‘]i’lﬂ?u‘lllll[’]ﬂch!ﬂif‘élﬂﬁﬁ!ﬂﬂ@umEJ i ¥l

o

Vv 3 "
am ludwmdadesnoiuinedendituluuisiui lnomwzwaduneteetu WUE

Hdq ¥ = . ¥ 1 v do o Hq @ Py ¥ v - A A a
W1ﬂ1wwﬁﬁ%1ﬂ1uu1ﬂllﬂm1wuﬁﬂﬁﬁu%iﬁ‘iﬁ”ﬁ"l%ﬂﬂd“]f]ﬂjwmu HASUNAUYU NITANYIN
- 5 A4 4 A a a o
uEI‘JJN’ﬁM‘LJ1Gnmm::uilﬁd"lﬂmﬂmniﬁ%‘m 1HU1QTSN]uwaﬁ‘tnﬂﬁmu’dﬂﬁ;ﬂmﬂTSEN]]JJ

=R ¥

el 1dmfifiduns-duiieldaedndy by MiluiifouvosauInoluilogiiv

a o & 3 1% =
NITUIUMIHAAYIA 150 ¥uAd lauaas 13Ty 5107 2.5

Tuas

l

HIA

)

¥
DU

ﬁl :; =) o =
3‘1.’11 2.5 YHABUNITHAAYIAT 115D BIMAY

18



v
s

" 4 »
TuaoulunszuIunITHaaiifians fermentation  oglufunouvoants ie nie

3 W 3| -4 r ¥ 1:3 . Ao T £
withering tlumsior lumaauiie newdvuIunsuIe waslusy fermenting NN31d08 14

oA 1

aan S A = ~ qu = o 3
ﬂgm‘mmnmﬂaﬂmﬁmvmaumzummu%ﬂﬁuﬁﬂumumauqﬁﬁ’w MITHAAYIAITY

o I3

a P 9/ =1 o = 3/ s g o oo 9 ¥

nanduyn ldo1vsnidudnyas lufiondsuaniin wazluvnnselumsnaaiion1$lusung
=1 ] o g @ & =) o o 9 o u’.: el ] A =1

uenimievindmmiu “aesludunilsven” vndamdr ldmdniutism unaiemoy

AU ANEAR10NTEUINNTTDUY

NIZUIUNISHANT 1QHA

1
=4

i '
= a = @ w { ] L4
TIQUDI MiB MUY TeNiesiuniugy vy “mevaunes 127 wio “91gNAINTY

b4

o g

' ' oo g = A o 5
DOU” um‘luwumm “PURY” UUNININNITNTLUIUMIHAAY I UL “semi-fermentated tea

G

Vv
s

processing” nNa13A0 luTunoumsuianziinisildeslifn fermentation Tuu1eday AsHEs

'
=4 ¥

3 ¥
MgraniueziIsnsiinoudieiidia aziduasou arAmIMs ATy lunsguanisan

v
= =

' Ve :/’ 9 - a = ¥ o 4 & yy Ao
pu1lnd%a saunsdoamsmaluladmsndafideudradudou wiolsf 1dmiiinaunow i
30AR nszvIMIrdarIgnas Tduane 13l 310 2.6

- - { = a - v ' &
VUIUMTHANT1AYANNI3 IHIAA fermentation  1dunn1sdaesldlusian i
14 [ 1
(withering) MIUUUNAIUAA (solar withering) taz mM3aalusy (indoor withering) m3ialusy
‘lumﬂiaamﬁmsﬁ%’vqmgﬁiﬁﬂamﬂﬂi%’ﬁaaﬁﬁm?mﬂ%’ummﬁﬂ%"uqmwnﬁmiﬁqﬁ
mngan aroma luladfiduaionoznszsuiuniswanfisudoy Aunumswangs il
= = 1 ] = ] ' [~
Tsaamwﬁmjwam'-mgmaamu‘lmgi)xﬁs%’wmzf]ué’wawnwimyuaz'Iwwm#lmyaﬂu
ar .:,’ 1 q’: ayw Voar = Y o i o =3
VoIAue SIAvesrIgrnaniuneudiags Melliuediuriiavosiugaiiiunaady
o u’: v o 9 [ aa =Y a (7
ositlsznoulumsism sguasiug “guashuden” ifumiiunlgnuasnanluimia
a =Y ¥ g q ' 3 yvq ¥ o A v
Fes1e i ldiurguand simaeudiags wozwy 18 lud a1y UBNIINUNUGH
= a A = o a o ay A a o @ o
WFUABUY NANTDUNAATIQHATIIAUMWA LA Srguasiiimsaanlasia ) lusimda
~ Y o o dda o ) o | (4 - v oy = =
Foesiwes landadaainiidnuus ludhududa iflessnieaindinifoulumiesidams

ameiuilug lufeauysol

19



luasraa

l

£ v
AHINTILLY

l

nalusy

HIA

(3]

L

i 2 i
U7 2.6 Tunoumswanmgnas

20



UNN 3 ITMIANIUMSIVY

3.1 MM ToyaremgIuteyanTanTaFease

3.1.1 Yisnnuuuaeuanilumsesndisiadeyar ey

] - @ = =
Nuwumseeniudeyar oo lasmswannuuuaeuniez ¥ lumsiiudoya

I Y A 2 ) @ e
MANQuAYYN Anda tazdd wiFossodail
o v = ' 4 P
Yoyana lilvesdilgn uazdnanvunlss wu ¥o fio
A A &
Wunlgnavianua

WV

anvagminwssaulunlaslgn

w ¢ A Y
wughilgn aunumsilgn

a1 luanlgn
anyaiemsudsgyluan uazalyoe
maluTaglunswaa

aaAY tazsmyieniolulsemet
AmAIRIlsEme

MsduaTulazaiuaUINIATY

g

.
=S a

' v
T’I?’Iﬂ(ﬂ@hlﬂ

o = W 1 = o [ d
msnaassesninudoyaaziann il lduuvaeunwiauysaiigadmsunmsiiy

a e
ANIIHVOYA (ﬂﬂ']ﬂﬂu?ﬂ )

A dalsy ) g w1
3.1.2 mwu'nnum‘a’nwwﬂgnmuazﬂmw‘u;jﬁ HAZINUAIDYIIY

o df A o g o ' as @ A vog df = 1
MNMIBNWUNTITI Lmsmumamwﬂummw’Jm‘ﬁmsw Iﬂmmaaﬂu 5 W‘u‘ﬂtl‘ﬂiy

s

g
JU

NABULLAADY
A 2
nunaewy Ins
A 4 =
WUNADEI

¥ v
WuNSunea
unBesruth

] 4 v

Y = & s oa [l =4 a ] d'l o =
L“U'I"l‘IJLEJEJiJ‘IfEJW‘H a4 uaxqmﬂ‘umamwnwaumnmﬂ

na

Houlfidmsdely

21

av o o < o Y 93 4 4
o laomseen ldumuadign dein uazddn luwaiuiitueg

a ar
nAMa

s
ar

AYMUZIRANIZ U



3.1.3 mﬁmnm’faummmmhmmvhac]
fmsfadedeunmmizsuimasgiazonsuRiiidoy yafodosfuruFoes vy
nonsdieniasessie annsalsoniadosns nquddidnansiFoss annsaivumas

) A o Y TR o Y v
AN LWUU'HEJ']‘UBQﬁVIhlﬂlJ'Ii'JU'E'J?JLﬂULE]']ll'JLﬂUfg'Iu‘U@ ﬁ‘]ﬂl‘]ﬂlﬁi'}f}

3.2 ﬂﬁﬁﬂ‘lsﬂﬁ;lEuﬁu‘ﬁ!?l‘HNﬂ'IEJﬂW\ISIJE)\‘l“lﬂ!%fN‘ﬂEI
321 MIATIVIATEHANUT UV ITI0E (Moisture content), AOAC 2000
gun3al
Dishes il finna dimaa ogfity wie Aumn
Lﬂ?’ﬁ)x‘l“ﬁi
Desicator containing efficient desicant such as prosphorus pentoxide, calcium sulfate,
calcium chloride
Hot air oven
Grinder and mill
Spatula and plastic spoon

Crucible and tongs

35MInaang
a | Y v ) - af -

1. 19130% dishes NAZDIAUAZDULHINIWANUST DU 100 9371910 U a1 desicator 1

= oy
dz01A NRUNYIDY

' ¥

2. W50UA298199 2 - 3 nSu Ty Fadunmimiin
3. 111 dish "aruA1a 4 hot air 53399073914 dish FANIIQ hot air

n,: ° R 1 4 v 9! -:y v
4. VINTU1D1 dish 810 oven Jaaa 1111 desicetor p8191198 30 TialiiEu

. v ¥
5. ¥ wmin dish iievir T uan

MmN

% moisture = (fresh weigh — dry weight) x 100

Fresh weight

% solids = 100 - % moisture
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3.2.2 M3asrodmszrimilSinaudhiiae (Analysis of total ash), AOAC 2000
ginsni

Muffle furnace (electric), thermostatically controlled

porcelain crucible

analysis balance, 0.1-mg sensitivity

Desicator, charged with efficient desiccant

tongs, muffle

marking ink, permanent type for crucibles

IEMInaasy
1. 17389 marhed crucible Narzoia u muffle furnace N 600 DIFUATYE UMW 1

%1314

v
]

P=y ar o [
2. ta furnace g‘ltﬂﬂ cooled crucibles 910 furnace u],'ﬂilﬁ desicator ‘wﬂﬁ’wuw
gUNNIN09

Y 4 A L o \as?
3. Femwanusasaieilosiumsaannusundy

. 'l 7

4. F3a300199 2 n7u laaelylu marhed crucible 11
5. 11 T Tu muffle furnace #1550 osruradeoa wdog1a9u 111575 carbon

= [ Vet [~/ =] 9 =) Y A
maeey IMuanyustlud@muie e iddun

¥
o o v

o v ¥ P 3 < ] a
6. 81010619393 crucible 99N119IN desiceator M IHITuAguUMgiiRes Fedaodia

9 =1
AWANINITIATD
NSAIUINU

%ash = weight of residue x 100

weight of sample
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3.3 M3IATIDIATIZHM Catechins, Caffeine a2 Tannin 1081351
3.3.1 M3ARIRTZHMSATIUNGY catechins Tnely High Performance Liquid
Chromatograpy (HPLC)
ginsal

1n3pass

Water bath

1509 HPLC

Tnmes 100 Taddns 10 61

NITAENT 0.45 TuTAsiuns

HPLC, Water 2695 scparation Module

Water 2996 Photodiode Array Detector

Water C18, 150*3.9 mm, 5 um

a13indl
MIATAONIATTIU
(-)-epigallocatechin 3-gallate (EGCG)
(-)-epigallocatechin (EGC)
(+)-catechin (C)
(-)-epicatechin (EC)
Mobile phase : 0.05% HOSO4/acetonitrile/ethyl acetate (82:12:2 v/v/v)

IEmsnaany
1. wSonmsaniaenm Tnomssandietia 1 03y azatelush 50 fanaas
2. gulu Water bath figaimail 80 03 11U 10 177 ¥y
3. nspuLIAs A Idnnmsaiam
a. adin3es HPLC 19 Water 2096 Photodiode Array 151 Detector §aa151au1d
water 2695 separation Module uaz 1% column C18,150%3.9 mm, 5 um
g

5. MIN1SNARDIAIDE19AE 3 T

6. WiuNIUIATTIU
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3.3.2 msmifSunamnutiulagly Lowental’s Permanganate Oxidation Process
ailnsnt
Volumetric Flask Y118 50, 100, 250, 1000 iadans
fninasuuin 500 Hadang
Ml vu1a 2, 5,10 Gadans
Flask Y11 250 Uanans
%0 I sa
1
173 D994

Hot plate LI magnetic stirrer

=
15103
indigo carmine
o s Yy 9

nIafINEdUIT N
= o

Tluamdou) e uuanuua

waanu

r=}

INADINI

1N1ay (Kaolin)

#1302 01 indigo carmine:

o 1]

A¥a10 indigo carmine 0.375 AN w1 250 Haaans Ninsamuzdwdudy
azra1wey 12.5 anans

AsazanenaaIAu:
Fuvomdwn 25 a3y uslilumsazawndeunsdudiuim 1 $lus qu

@ a o 9o o ) a

IUNTTIIRAaIAY azare Mboulsulsuesld laasazats 1 ans ade
INADINIDUAD

@130201¥Y acid sodium chloride:

[ 3/ aa a

= o v = Aa
AUNIAMULOUINUIY 25  Ud aﬂi'ﬂQiuﬂqﬁaxaqﬂlﬂﬁﬂﬂlﬂﬁﬂ@uﬂq 975

p—_—

anans

Z)
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35mMInaang

1. FerueaziBoadiodung 1 ndu Taluindy so fasaas

2. duu 1 $2ue nsesriuddldluvandiulsmas 100 fadsas ddosliidy
Ysu5masi¥asy 100 faddes daoindu wirldishsu (Gonans A)

3. Ynlamisazaiw A w120 fadanslaluviadSulSasvua 50 fadans A
Msazaeaay 10 Jadans UsudTuaildasu 50 Haddns d2e a1sazaiu acid
sodium chloride

4. mlalu flask 250 Tadans Wunaw 4 a5y wdnnu 15 win thldnses Gonh
1502810 B)

5. Tulamsazats A w2 iadaas Tdaelu flask 250 fladans AvaITaZa 0 indigo
carmine 091 5 Fadans UsulSinasliidlu 150 Gasaas droindy

6. thmsazawldunaFeouesuuennun anududu 0.008 Tuars lalutisa Asy
7 noaldashurlaradneas 1 Saaans w1y dezdeu AuldounndriGy
Wudimbes uazdyuydou ndTuiasvosms TdunaBoulosuuanuuaiils
MDY A Uaaans

7. ulamsazarw B w15 Jadans aslu flask 250 Tadans ANAITAZAW indigo
carmine 291/ 5 Tadaas UsuSuns i 150 Fadansdaoinsy wns'la
wsasuReaiuas A swlddsmdeu sadSinasildvidu B Tadaas

8. MmssnnuiTinaunuin WBunaas Wueadoudefuueniuniile 1a

ATARUUNUTIU = (A-4.0)-(B-4.5) (4.0 taz4.5 111ua1 blank YDIF15A 1AZB)

¥
9. MINITNAABIAIDLI9AL 3 41
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3.3.3 msmySunat caffeine Tnaly High Performance Liquid Chromatograpy (HPLC)
gunsal
m?m HPLC
Water bath
Lﬂé@ﬁ“ﬁ?ﬂ
Volumetric flask %119 10 Jaaans
Volumetric flask ¥4 50 Uaaang
Volumetric flask Y1418 100 Yadans
AINTOIAT + NIEATHNTDY 0.45 bllijﬂﬁll!ﬂi
Pipette 2 UaAanAS
Pipette 10 ¥a0AS

Tnnos 100 Tadans

GRETOEY
caffeine
Potassium hexacyanoferrate (II) trihadrate
Zinc sulfate heptahydrate
Methanol

1% acetic acid

IEmInaaes
1. MIaadmIiuANazNoU
1.1 AIazaie A
‘BI’JG Potassium hexacyanoferrate(1l) trihadrate 3.6 N5 azmﬂ‘luﬂymt“{'u Usvisuas
(T 100 TadGas
1.2 M3aza19 B

v 3 J
3 Zinc sulfate heptahydrate 7.2 N34 azatwluiinay M7 1dUSwias 100 Taans
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2. ANIRTAWNINTTIY

) k1
2.1 %3 caffeine 0.05 nSuazanluiiiou

U ¥ s = S eaa 1 -g’ <] s = :’
2.2 owlduadsuisuing 50 iaans dasena A 1Wiou nazdsudsSuiasaneia
nau
2.3 wsouamiTazatoaniduUTNYL 20 40 60 80 A 100 ¥N./Aas laomstiaans

d' = Y A an e a ] ar
vnasazatiwson’1311 0.2 0.4 0.6 0.8 uaz 1 Jadans muaey ladluvialsy
v )
15115 10 Hadans UsvlSumsdioimau
2.4 N39IA0NTEAIYNTDI 0.45 TuTasmas udnir ldaadunsee HPLC
3. @15avalonleulg

v v
3.1 ¥a20819171 105y azanoliidou 40 Jaaaas WK 15 Wi o1eldua
UsuSuIns 100 Haaans

v v ¥
3.2 wuihieuasluasdiedienseas 15 Taaans 3 ase o150 13 luvalsy
a ° ¥d o Ay o o a 9 LN

Usumns Mlvigunguvgiies udrsulsmasdreinau

= ar 1 ana =Y 4 A Aaa a
3.3 tulaensazatoniediawn 10 Haans ladnnes 100 Jaaans @uaIsazaly

Vv 1

AllaZB 981982 2 Haaans fauusiseu 10 wif

° Y A a gl 1 ] L a A Aan o
3.4 Mlnoungumgides orwlduandfulSuinsvina 100 Jaddas U5y

=Y Y : q';
USuasalrvinau
a oy A

3.5 N509RZNOU 1AINTEAINNTDY 0.45 1uTAsas aadnsos HPLC

v ¥
3.6 Winswi ldwuSouiousunsviness nisnaaesdiediaas 3 91

3.4 msm'airmmsﬂmﬁaumm@ﬁuﬁ%sﬂuﬁmdnm
gilnsal

pH meter

Stomacher

Incubator

mummszﬁyau%ya

MAPANATDIVUIANGI W3 ourN

vIngUruN

Autoclave
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Autopipette Y419 1000 taz 5000 1ulnsdns
] " é’ & A A’i‘

Woureuaziuoie

AZINDILDANDEIDS

ATV IUIU colony

a'lasuaznszanilaalas

osRB oAz TING
Nutrient broth agar (Difco)
Potato dextrose agar (Bacto)
Manital egg yolk kanamycin
Eosin methylene blue agar (Schariau Chemie S.A.)
Lactose broth (Difco)
SIM agar (Schariau Chemie S.A.)
NaCl (Merk)
H,O, (Merk)
Safanin (Merk)
Crytal violet (Merk)
Iodine (Merk)
Ethanol (Scharau Chemie S.A.)
Kovacs’ reagent (Merk)
Beef extract (HIMEDID)
Peptone (Bacto)
Agar (Difco)
Phenol red (Merk)

29



aa & A A Ay
M InTRmIuuansanlalaluniiema tazmns1am yeast uaz molds Inasau

'
Qs

" 3

1. $9729019%1 10 n5U Thukauiuasazaio 85% NaCl fsindoudalugs stomacher
o = ' ' 4 = =

2. 11194 stomacher NvoIHTUDYldaT1ATOI stomacher uAIARANAIBANWIG 230
= =]

rpm 111787 2 119N
P v oAy Y o A . = = = 3 )

3. 1@9d19N 1ANIIIMI8914 (serial dilution) 01 10° — 107 dremsazais 85%
o ; 4

NaCl N2l 1017

¥

' 3
4. 9eNNA619NTEAUAIITE19 10° ~ 107 11 0.1 TTaddas Tdasluemisidos
¥ v ¥ )

Wourazsila Tagiist 3 dmnseauauRea

3

1 o ar =
5. QU spreader adlun@aN088a 90% uA2au W MIMTUMYUIU spreader AIVTIIM
= 3 o Y2 a Ay 2
Ao MsuU An9IMsnyY spreader I53iElnTangn
° :1” g VoA a =] o @
6. Mnuemsoude hinfigun gl 37 ssrusaidoe 1unan 24 - 48 ¥2Tua
} 4 14 [ ]

7. WM colony TuvtuomIsidoude s 1uIus£1 319 30 - 300 colony MIAURAY

o o ) 4
HEMUIUMTIUINYAUNTD

NISATHINM

o

IUIUVDIAUNTENIM A / 1 ml = $1UY_colony Tiy'ld (Funde)

FLAUANUDDNN

aa o 3
AENINTIAWIIUIU E. coli

v
=

1. $987981911 10 nFy WwaNAUaIsazate 85% sodium chloride (NaCl) fai
kg
1Woud 90 Jadans Tugs stomacher
o aa v 1 A Y A 14
2.1194 stomacher Nivosnaneyldnslunios stomacher udIRvBIHANAIY
=1
A271572 230 rpm (Hunan 2 1
341908197 1A11n15199974 (serial dilution) Yszinadi 10°-10° drwarsazato
v b4
85% NaCl Nain¥oud?
:) s ' o @ A -3 -4 o an ' [~
4. ga1nAI9819NIEAUANLAB19 107107 11 0.1 Tadans ldasluomisuds
Fd 4 ¥
Reureuanzaiia Tauil 3 smnszauanuitena
1 - 4 ;‘/’ =
5. 9u spreader ALEANDEDA 90% uarau I 91T UNYUIU spreader  AIVTIIN

a Y ] a A
HIMTDIMITUU T UHA
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9 = ’ = [ a3 1’ A 1 [l

6. foudunsu (mamuan n) ginduunsuavuazlgisraduveuniols Taody 3%
= o [~ % n’:

194 colony NuaaIanyuz1du metallic sheen Miavius

o t:iy é:’l’ U ' d'. = o o’/ [ =
7. e msinsudo lduuigungld 37 € hwaan 24-48 9 Tus ndsninifa

v ¥
colony lagau 3% Y04 colony fudaidnynie metallic sheen ianua Juiumadiy
3 ' b ¥

managouaNuFIWIn lunAdoun uagnsnageudulaa Taodoudenslu

911135 SIM agar Tagldimaiiants stab udawh luufguugii 37 C° iflunan 24 -48

3
-

o b -3 e 9 3 = o ey
¥ 1u9 Aronsza10' lianuuaf stab 1 Buaasindogaunsolinnuannsalums
4 o4& gy g LA & a \
waoun ¥ lvwailuuin snus unanIsnadouoy lna 1aunisiiy Kovacs
[} [~1 9 w a cs.c;a 3 -é Y Y a c:'cx
reagent a4 11) wanantios Fananmsfadnmivuuy F9vzdmanin dudaduaefing

b ' ¥V
suvu uaz lvinaay o1 bifeduasnisu Y

35M3n529M1 MPN
1. 38w 10 Hadans vesomsimaiuanlae lunasa double strength 3 Maoa uas
10 adans vesermismaduanlaa luvasa single strength 6 viaea 5I1UA7 9
napABIMIIIMaILaA lnane 1 A196193
2. MNIBazAI001eT sERuRIINS e 10" AAVBIVDINANIINAIDYIN 10 HaAANS
lalunasaemsmaunalad Tunasa double strength 3 wasa
3. MnudazAI0019# sERuAMITes 107 gavesve AN 001N 1 TaRans
laluraeasmismaiuanlna Tuvaea single strength 3 Maena
4. nudazd0019i szRUANUTese 107 AAVDIVDINTVIINAIDLIIN 0.1
waaans laluraenemiamaonlad luvaoa single strength 3 vaea

=Y

v H < & ar a s
1lhiniigungii 37 C° Wuna 24-48 2T Funanisalifamalunasadnfies

U
2 :
U

Lh

]

v v "
Twavndafamadu 10% w3eunniniunitoly 24 4274

€

3
MWaudle luthamaniolu 48 42 Tue
9 ] ] d‘ = oy = é" o n';
Tiwa liuduoulelMmaiavunasain 48 5219
6. 191U coliform bacteria TaeldmaniunnldSounevsuais1aMPN

(MANUIN A)

31



ad o
IBMIAIIVHIVIUIU B. cereus waz 8. aureus
1. ¥3@1061991 10 nFN M mauAua1502810 85% sodium chloride (NaCl) #iai1
4%’ ¥ o aa
10 1187 90 aaans 11Q3 stomacher
a o [ [ - Y i1
2.11194 stomacher hivoawauoylansluinios stomacher udIRVoIHANA Y
=<} = =)
A71137 230 rpm (HUa1 2 un

o ar [

3. 1drethan lduinms@enatszaad 107-10° drua15azas 85% NaCl fiah

A oy
Foua

—

oy cu ' o @ - 5 a an L] =1
4. ga19NM0geATZAUANND9 107-107 11 0.1 dadans ldasluomisuda
¥ 3 1
Ruureuaazaia laoi 3 d1mnszauamies
' o n’: o
5. 9u spreader 23uPANDIOT 90% UAau Irl BINTUNYUIU spreader ATV
= ¥ I~ A A
Aamthemsudusuia
1 Ed ' v
6. oo misitoade luuuhgungd 37 C° ilunal 24-48 42 Tua
o o o ¥ ~ w =
7. fmsinstuiunaves B. cereus laugu 3% ved colony fuaasanymzilua
] v b4
¥y NiAa clear zone Yu TavspUNINATBUAIL
o Vv =) 1o 1 v 1
7.1 damsdeudunsy (Manuan n) @Intunnsuuan jilseunseneiiiy
a1l mie 1y
o a2 " = o =1 <@
7.2 viwnaealu blood agar Tanin13hgungiz7 Co flunan 24 %2 7u udn
¥ } 4
AONHULUDY colony MAATY
o M H = w g = A ~
8. ¥IMstudunaves S. aureus 1augu 3% vea colony Nudesdnyuziudiviosi

¥ £
in clear zone U TnusaVUIMATOUR T

o = v o 1 c
8.1 hmsdoudunsy (manuan n) gauiluunsuuin nsenamsadewegiiu
' ¥ A = A '
1 1lunqu nieluaisdusg use 'l

8.2 NAADY catalase laovea lalaswulosoonlya 1 vieauud'las uazld

¥ v
WouunfiiSeas linay quadufaesine (0,) Junie'lu

32



< a < s
3.5 MsANIgNEMsMUaUNIdvaImsanaInm

ginsal

= o
fzngdtlonnoann
&
VTUIWITLIYD

vIngUsun
vy =
uviaunIglaumaoy

Cork borer Y118 0.5 UadUA3

Autoclave (MLS-3020, Sanyo Electric CO., LTD, JAPAN)
Hot Air Oven (Memment, Model 500)

Lamina Air Flow (Holten LaminAir, Biohazard V6)

WTB BINDEER jU BED

& etidel s
gaunsgnNnNagal

=4 = 1 1
HURAYILISLNITIUIN n].ﬂll.f‘l

Staphylococcus aureus TISTR 1466
Streptococcus faecalis TISTR 459
Bacillus subtilis TISTR 008
Bacillus cereus TISTR 687

Micrococcus luteus TISTR 884

=2 A 9/ i)
HUANG OUNTNAY 1ALn

Escherichia coli TISTR 780
Salmonella sp.

Salmonella typhimurium TISTR 292
Serratia marcescens TISTR 1354
Enterobacter aerogenes TISTR 1468

Pseudomonas fluorescens TISTR 358

o ]
dad 1édun

Saccharomyces cerevisiae TISTR 5049

33



Candida albicans TISTR 5779

Candida utilis TISTR 5001

d‘.‘ =y o d
PIMITNBIPAUNSY
n = o =] = V] 4 a o
Nutrient Broth (NB) 122 Nutrient Agar (NA) 1Wluomsdsagi waanumvesusiin

Merck

= A
NIAgNTaNaaod
] v

o = A ey = q a aa 4 =
vAunIonlFlumsnaneuuudoalu NB 15 adaas figumgil 37 ssmuraifon

= o o 1 A:J 3 3 e A’IJ - dy o a aa ] ~
L‘i.l‘UL'Jf]'I 24 “I)".JILN mMManuro 2 A3 iJ'Iﬂu‘lJu']L“liﬁ)‘VlmUﬂLlﬂMT 54Unnnng ‘1’cﬂumm'smmw

r

= ' . a aa oA o = o o a}dy = Y
wivulna 45 daddns vuiigamgll 37 awmarfoa Wunm 24 $1lue e ldiFenndon

i linaaeusol

3§msmﬁavms€fv§amsLﬂ%ﬂg;ﬁﬂiﬂ%d@ﬁuﬁﬁmaamsaﬁ’ﬂmnm
1. MIATOUAINATOUEANIUAN
NA 151103 20 iaddns
2. MInaasuyneUfIIue
NA 1f511n3 20 dadaas landgyiue 0.6 niu panliidiiu s ldnnududuvesen
Ugrnue 30 lulnsnsuseluTnsdns
3. MISWTIUAIINANDUFAAITANATING
NA 151103 20 Hadaas ldasadaane 0.6 niu wawldidniuee Idanududuves
a13annne 30 lulasnfuae lulnsdns
4. 1912 NA vesyanaaevinadu Tavld cork borer AflidumguinaIs
0.5 Hadimas 3z 1A1Sunsvosms 0.6 Taaans uaziiSunasasnaden 0.03 nSure
Hanans
& a4 a % T & o TRVPN Y S yy
5. swab (3011 NB fimou 13 1udo 3.7 mimiusiun swab 1ivmaam NA fa13
Yszana 3-5 urH ud 912 NA @30 cork borer
6. 111 NA 7z 1801090 3.8.4 1 21aumud Na Tude 385

] =1

7. vuiiguungdl 37 esmuwaifoa Wunan 24 %2 1ua

QU

r z Sawe o ar 1 '
8.7A inhibition zone Tﬂmﬂsqmﬁ’umguﬂﬂmwm clear zone

34



UNH 4 HamMsAnEINY uazedilsenan sV

¥ =
4.1 VdHATUVHINY

3 v
= A

v 14 "
msezdgnnludlsamaneiiiuimzdgniiuivedisreiiosnn@nlull 2541 &

14 v
=1 =

wungniszinm 79,862 15 i 97,355 15 Tuil 2546 daansnii a1 i ldHnandan

A F ' 4 A g o
WNYLINNN MR Nueu luszozn 57

4 4 4 a
M3190 4.1 Wunlgn vazraranmdsznalng

3 fufinzlgn | nardnsian | nandndels | wandndeld | sinemas
(1s) N (A1) (n.) (Wm/nn.)
2541 79,762 76,862 2ol 354 13
2542 81,143 78,443 38,538 491 I8
2543 85,658 84,158 50,354 598 16
2544 89,272 87,972 32,290 367 13
2545 92,354 89,754 33,384 372 15
2546 97,355 | 95,326 33,961 356 14

AN ATUAUATUMSINYAT, 2547

nsududaiumsineas lasiusaudeyanisdgamrdiunmuuvaslgnim e

o =] a o v a ar . =1 Vow w

Taovimafiudoyald s SandalngAlimsUgnuazndnands aesiei 42 widiuldhimia

[ v 1 vl a o g y @

wosnoluunaslganilnggamelulssmafadluievievas 50 vesiuiignri

[ a @  det o~ = :

dsgima lasmnizedwtanmenugauinisdgruinteiosay 83 vesdSuaumiudg
i - w & Ao o ¥ Y w oA

mzdgnianuanieludszme aSudusoiugmndinniduinnaléniu Sulassnlne
g o A @ ! v @ oA v o o ¥ = o '

womoiuimnadvegluimiagoene TuiliiuiinaiudinIumeiuglnig vinaaes

4 v o i = a1
Ugn eniugnadyamge ansomizdgnuas Ifwandnge minzaufudpyazna

au

piemevealszmalne

35




d‘ av n:i L= o L ! =
M15197 4.2 Hunnzdgnuazionanyivesdan e 1 2546

FIHIN ﬁuﬁmwﬂgﬂ HWuRldua (1s) HANAATITA (A1)
(1) ¥IIU | yIoaau | 5 PRU | Woaau | 5
T8930 45,559 7,442 38,157 | 45,599 | 4.837 12,592 | 17,429
B0911) 42,172 327 39,816 | 40,143 196 12,741 | 12,937
TEGEGEYY 1,375 1,125 250 1,375 788 100 | 888
anha 5,666 55 5611 5,666 7 1,683 1,690
g 2,543 - 2,543 2,543 e 1,017 1,017
59 97,355 8,949 86,377 | 95326 | 5828 | 28133 | 3396l

AW NTUAUATUNTINYAT, 2547

3 v
=) A

as ar a’: =) ~ v oo " 3 ~ w o 3 ;
Tufmiamsneiuiiiunnimsdgnandaduunanfiuidgnainaoiugau i

@ 9 Q’

& o =~ o n‘g A A Y di’ P
iwesnnmmeiugoaduiunmoeiuiauauiansomzlgn lateluiiuigs aunse
oy = P o 9 9 T U V9 ar s U S a o 1 o
nigdn Ia ldanudu 1t lvaimoludh lideserfemsauasnuedisiansumnuifusiae
@ de 9/ o o, @ o a =] 9 a e =)
Wugau (eyavnmsdumual) wsadumusoi lndaiurutssiaridor nioluus
9 o o @ w v o = £ A
wosnfimsiue lumdaduuminiubios Fuduemismmzvesau Inelumamiloua
1 = ' o :;’ 4 e = 1 w
Wi dunmeiugiuiy milinsdgnnniigaldunn soiuggrauued 12 sesan
¥ o s A a A & v ' ' @ A A
18unan meiuigraaves 17 nieiSondnFeniliingrasiuseu daumnaeRugoull
o ' A o 1 w da a v da
madudnndedszmanazsuiimsnaasalgn 1duny aeugsedaguas mowuga
a @ o g 9
nIudY wazmouiaggiluau
[ 3
duneasludmiaseneiinailgn uazkdameznud sdaduiuinalgnuin
° v - " 4 ar o
Tudunewiasio (M3 4.3) Tasmmzludinvesnssn? luvasimaoiugiuinalgn
d' er ¥ d‘l’ Jﬂ'. ] C:d ; ) ar ] o
winiigandunowifhinals Tasmwiz luiufiasumisassifivi Inueasiuoidveguasii

= =] = a
mygnuaznaayuiluersnwnan

36




M9 4.3 Iunmnzlgauazrondnndmiadoessmiamusnenieg

] nunlgn (15)
N0 =
¥Ioerau ¥1U
1503UF 83510 1,201 518
FUIUD . -
FFUAU L 140
LY 32 538
Wy - 2
AT 16,928 270
WIU 316 -
9 = =
Heauih 10,254 10
SIRITEENe < :
A% 5 89
=1

WI9350 . .
DN : 8
YuId > i
wihvians 9,426 5,083
Ttk £ 734
a =t Aoy
ONGRELNGTTINER 4 50
N4 9.ADUNA - -

33U 38,157 7,442

N SNIIAEATIINIAFO31Y, 2546

37



Wehmsnfsouifivuyaniwandan luimiadosnoioniunaniaismanuasyiinou

1 =4
SHWUNTIVUD

GRGT

= d.d. 1 ' .ﬁy = L] Qy n:;q' g,fdﬂi, c.:. v
Haahiyanwna iy riauaun ldiunlumslgnuinn i

d' &v al A o ar L | =
M1319N 4.4 Wunnzdgnimnyasuaznanan v Saieasie 1 2546

o o L) ° =3 4
PYuduau 3 sesasnnnd louazdu@oimnu 3197 44) wazl¥ua

Ny fiuiidgn (13) waWdamde | mawansa | nman yam
59 Tawa | Tuliwa (nn./15) G wwan) | duun
il 121,405 | 77,379 | 44,026 633 48,992 18.00 881.86
dudmnu | 23,568 | 12,668 | 10,900 2,343 29,681 13.00 385.85
Y 45,599 | 43,690 1,907 379 16,559 15.13 250.53
i 56,183 | 35284 | 13245 375 13,245 18.38 243.44
ETON 25285 | 22,723 | 2,562 588 13,361 12.47 166.61
dule 11,582 | 6,847 4,735 1,527 10,455 14.17 148.15
TERTRRY 6,041 | 5914 127 400 2,366 37.88 89.61
ndanhh | 12433 | 11573 860 2,532 29,303 2.25 65.93
v 10,132 | 5,005 5,127 379 1,897 23.83 45.20

Aun: ANININUNYATIIN ’S’WL%UQSWE}, 2546

@ ) ar a9 v g =)
anvagmsnssnuluinlanlgnnnas dunwalfignsmud nduignaniiass
& 3/ ar = o do  w = 1
suvude Suiludnvuziimsgnmmoiuisadusziiliuunsqualsmvesnueuiiy
] ] = E g A 9/ v o Ay Y A:’ = ' '
ﬁ?uqﬁmu ﬂ'l%Nfﬂ3il’N!L'iQQTHluﬂTﬂﬂULﬂUT}ﬂH?ﬂ maﬁﬁun‘lﬂuwu%maumwu WﬂJ'I"lW'i
P o Fed ' % ° = o v
wiimsdagduunvesannsainiilssouruduvesngy invasnsdilgnasihlumaaiiiu1d
v o 3 1 a a o A @ o v a o L4
ﬁlulmﬁ$'J'L!]Illil'lﬂi‘!')ﬁlalﬁ,ﬂﬂjiﬁﬂ’luﬂﬁ'm !.Lﬁ&ﬂ%ﬁﬁﬂﬂﬁﬂmzﬂ'lluuﬂ'ﬁ%@ﬂTﬂuTUNﬂﬂﬂm“ﬂ‘ﬁT

=)

soll dwmsgnameduisudiulngzinilgadulsvunalvg fidweslsmiily
b4 ]

MvealssnundnrIuvesdnes uazdsfudemnnnnuasnssegosn i ssnsnaas

¥ ) = o 9 a 3 LT | 9/
LA ‘H‘iﬂﬂ'mllﬂ"l'SSUfll']ﬂNﬁﬁ“lﬂMHﬁﬂﬂLLﬂLﬂHﬂEﬂS@ﬂQﬂ‘D’W

38



v
o 3/ = s =
manlspdnludsanoneunmualdma TuTadmsndnnnlsamaldniu naziu
1 ] v ) " ¥ o
INTDITNIFU 1AT8901 1NTDIUIA HazAspsR MM Ina s ssmafouianua
A o g W = | o s :: a
Tamwizinsoadnsildlumsndaywuugras Hinsesdng gunsel uazduasumiandn
v ¥
1 ar a =t @ A e o vy 1w =
Asudndudon msndayulvniuiidunsunarginsallidaoinmifumsniaiu
: o a @ @ =1 § a = = 1w 4
wsesinsiuailudopiuld Iddwiugomas Tuvazilunsndasuamdldinioaile
ot va o & = A A = ' @ a ¥ o
wiims lhfugemds nie Hu lumaitluuvdmdsnumssds @oyasinmidisanlseam)
y = ' o [ ' @ <
1HININMAYAAINIINMINBATF Moo Taoniasaunindyielam
' k4
ANudNgyueIMsMsduaIuIarmivayuMsmzlgnm nagnskdnrilaunmanniy
Jﬁ‘ (] =Y [l a 1 Y A dy o 9 a0 w o
weduasunisdsoeny dalszmaien Wiuiu uazevaansiudwuazndaiue @
¥
nmaruan 3 mldenduinasugimdnihnolddiaiadosonnady uazannszue
= = A & g ar o Vet ¥
anwilgylumsquaguawvenlsznyuiaulednyuneiosiunazioulsa Mildidauls
9/ c; ar = dgl ar ar = == Yo -:‘!y =
FoyanuIty Msdgn mandamuiniu metaniaFoesieialdsanunlanvulull we.
4 ar ar 4 1 ar s ' u',
2547 welszmduniusdoyammedmaie neludandalilguszanauludsame uagia
E ' a ¥ ' = W Py O S v Y a
Tan sawiailuuvasswirnmsanuduuedie meanvnlidaulensiidudlan dnda

2/ 4 ¥
Am waz U3 Tnamvinnslusazaialszmemdhiouauluassdl

39



4.2 AMANTANMINYMNVDIB UTII Y

[ o o ' é.’ ar 1 4 a o A @
VINNMTEUNUAIBENIINIMLA 37 da0018 5050 TameluseniaFessiodamsia

i o = L4 e " - a us;, o
#l 4.5 dnasndmngdguauianenonmsy anusy YSinad i 1dnadmisg

=h.

4.6

15191 4.5 ‘swmﬁﬁhadnmﬁﬁmmﬂﬁmﬁwﬁﬂmauﬁ'ﬁmamnmw

No. FondnduaimuaanyIsy 1inafeU14 Viugmn msuilsgy anBUzMINENN
v | Tyny o b Jaama ND gHaa Tundafwnaihudia
. = e g w Yy ¥ < ] [ T a
2| Tiynsd@oa i daliussy Tainana ND aHad Tunainedhuias fahidunsdanazou
3| vudlon %1 101 gHades 12 ) Tunitadhadu
- =3 o v W -t ¥ o Y
4 | ¥uvn g3 Ay e Tuniuiludu
5| ¥uiien ND derdfu Wea Tundauthudu
[y ' 1 [ v 1 Vv v o
6 | gnasdseulni Fanaata gnasiusou gua Tundainnedudia
v 0 . ar £ " ¥y ¥ 51
7 | guashmsoului Javania gnadfiusou gnad Tuwiaeeidhaia
P " ¥ 3 ¥y ¥ =
8 | euasiugou Tseamnerl aHaIiuge gual Tuniaiuseihudin
¥ a ' Y ¥ -]
9 | guasdads %1101 grauwed 12 gl Tundsinseihudia
o
10 | guasiwes 12 Tseaugorl grauves 12 gnoa Tuidaneiiuiia
o a = 0w = 4 ¥ 3 a
1t | ihdesitu hdsitu U3 12 gnan Tuwtainnedhuiia
- ' o o ) o
12 | widgylui Javania 99 gnaa Tuduhuwedudia
4 = <
13 | ¥moeudng #1101 GOl gHal Tundaiseithuiia
- A . [ o Y ¥ a4
14 | ywaRgugnaalni Jania ND gHaa Tundaisedhuila
¥ ' V¥ -]
15 |y 1101 grasiusou g Tuntafaiudia
16 | aenslmi Jayanra ADNY ABNI ADNYIIN
17 | sunsa B Tsaamugorla ND gnaa Tuwdaiuseiiudiadifnsndounn
18 | midauda avnsaiwgIns | Sadu W) Tunitaihudu
19 | s hildda avnsainanIns | Sadu W lutathadu
20 | ¥udon ND oy Wy Turudaluing
- o '
21 | wudergranues 12 FIgwd avaues 12 @ Turwialulngiiuee

40



A13199 4.5 (AD) TILM56120819%1

d

Ly

‘I.’ﬂ'iﬁTJJ1ﬂ§3§l3!ﬂ§1$ﬂﬂmﬁﬁﬂﬂﬂ1ﬂﬂ1ﬂﬂ1w

@

No. |  Yendndmmimunainyssy UMaIRI0e Wugn maudsizl dnyazmamonm
22 | ¥udom qIgun ND BN HIazIBoa@lIen
= v o v yore =1 Vv o al ¥
23 | wudloafaiay s 1987 ND W) Turwndaifudu
TAsIMIvan
24 | ¥1in ADUM Sadu ElTe! Turina
o = o o ¥ ¥ -4 -
25 | guavwed 12 I grannes 12 gnas Tundaiausaidhuda
o 13 L XY o F a
26 | grinuues 12 Sumnladn grauuos 12 gnad Tumtuinedudia
I " = o i ¥ ¥y o
27 gﬁmmuﬂau qIgum gHaIMmMuUDoU Q'HE‘N 1]]!!“\111']14\16!16}11!1](’1
¥ ] 2 N 1e £ ' 9 ¥ ¥ ]
28 | guasiugeu S lada gHaINUBaU gnas Tundaiseriudia
= a = 3 VoY 3
29 | midnudu qag dnmdy gnas Tundaiweidhada
- - P - o ¥ oy g v .
30 | e LER dady ¥ Tuwiaduan seusunialulng
o . ¥ L EY a e ¥ v o
31 | guasFede $Fumnladn FeB4 anaa Tuntsieiusia
32 | wwzdnniuuag Sumlad ND gvas Tundaieadudia
33 | Aonvigras Suldda ADN ABNI ABNF T
= = ¥ " - = ¥ 3 o
34 | Gnoudu $rualésn anudy anad Tudahuaidhudia
35 | e Tanldniu S lgss ND ND Wandadd
<t ¥ 1 as o o =t ¥
36 | s lauuuns Fmanlad ND ND Handaidoudy
a A - < v e 9
37 | wuveafy N iy FINI FIHAUIH
ND = No data

41



M15190 4.6 WamMsnTRIATTHAMETAMINEN NV 1TEe5 Y

% Hot water

No. % MC %Total ash % Water soluble ash
extract
I 2.27 6.10 63.57 47.10
2 2.54 6.14 65.07 45.60
3 4.27 6.98 68.87 51.84
- 3.48 5.98 68.69 50.62
5 3.14 6.62 61.78 59.96
6 1.82 5.85 60.09 48.84
7 2.96 6.65 48.04 46.08
8 1.23 6.55 61.65 53.19
9 0.45 6.89 65.11 52.46
10 3.58 7.58 65.61 46.10
11 1.32 5.53 63.00 47.18
12 2.73 6.85 73.31 47.66
13 223 6.89 66.09 47.10
14 3.46 6.55 68.88 45.60
15 6.46 6.34 62.32 51.84
16 4,01 4.26 55.67 50.62
17 6.74 5.72 56.34 59.96
18 4.06 591 66.39 48.84
19 8.13 6.11 64.56 46.08
20 4.64 5.67 77.43 59.92
21 3.59 552 68.48 43.63
22 4.35 6.05 55.50 4531
23 1.89 6.66 65.46 46.68
24 3.31 5.63 67.64 44.01
25 3.10 5.19 59.73 46.87
26 1.66 6.58 67.44 47.83
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% Hot water

No. % MC % Total ash % Water soluble ash

extract
27 3.91 6.04 61.29 47.60
28 3.51 5.83 59.35 39.42
29 2.57 5.95 60.56 44.4]
30 3.74 6.90 65.55 33.44
31 3.15 717 63.31 44.42
32 8.72 6.64 60.91 45.89
33 14.39 432 58.62 43.47
34 1.35 6.65 60.81 48.35
35 1.97 6.98 51.59 37.73
36 2.92 7.08 49.07 40.58
37 FETH 6.06 53.28 47.00
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MANUIN A

f11319 Most Probable Numbers (MPN): Determination for multi-tube test.

Number of Tubes Giving Positive Reaction

95% Confidence Limits

MPN Index

3of 10 ml Each | 3 of 10 ml Each | 3 of 10 ml Each per 100 ml Lower Upper
0 0 1 3 <0.5 g9
0 1 0 3 <0.5 13
1 0 0 4 <0.5 20
1 0 1 7 1 21
1 1 0 7 1 23
1 1 1 11 3 36
1 2 0 11 3 36
2 0 0 9 1 36
2 0 1 14 5 37
2 ] 0 15 3 44
2 1 1 20 Z 89
2 2 0 21 4 47
2 2 1 28 10 150
3 0 0 23 4 120
3 0 1 39 7 130
3 0 ) 64 15 380
3 1 0 43 Vi 210
3 1 1 75 14 230
3 1 2 120 30 380
3 p. 0 93 15 380
3 2 1 150 30 440
3 2 2 210 35 470
3 3 0 240 36 1300
3 3 1 460 71 2400
3 3 2 1100 150 4800

From: Standard Methods for the Examination of Water and Wastewater, 14" edition. American Public

Health Association, American Water Works Association, Water Pollution Control Federation,

Washington, D.C., 1975.
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AMANUIN I

’ = g 5 = =4 =
1. gnsoanlilumsanmmsdudlenveuieadunigluvuiumsnanmn

1.1 Nutrient Agar (NA)

dusenovil w\iﬁy Peptic digest of animal tissue 5.0¢/1
Sodium Chloride 5.0 g/l
Beef Extract 1.5 g/l
Yeast Extract 1.5 g/l
Agar 15.0 g/l

M . 4 o o g d & a o
49 Nutrient agar Futluomsduiagilin 13 gezaroluihnaudSuins 11 wazil)
v &y v A o - o . & 4 A o
AN agar aza18 10U liduaTea Autoclave Ngamand 121 °C Wunan 15 Wi ey
v A Y o ' = o A o ) Y o W o =
m3auyeo uanhwunld plates Minsangeisouieoudi neuth 114015 dry plate #

gamgiidoutluna 2-3 F2lusnouiezih 14

1.2 Mannitol Egg-Yolk Kanamycin (MYK)

dauilsznoui ”af: Beef extract 01.0 g/l
Peptone 10.0 g/l
Mannitol 10.0 g/l
NaCl 10.0 g/1
Phenol Red 00.025 g/1
Agar 15.0 g/
Distilled water 900 ml/1

¥
nauaulsznouaaiaduddeiu udlsua pH 1WmdYy 7.2 £ 0.1 mniiuauly

=

o ¥ ) Y o ¥ A a A

muazlinnuieulumsazais agar uath liuades Autoclave Wunan 15 uih figungdl
4? I = a 3 a

121°c MR Buuiigungilszu 50 °C Funpugaiui@y 2.5 pg/ml Yesmsazalu
: ; ' s o 9

Kanamycin (Rondgrodejanarak er al.,1993) uag 3% vodliuas aeldlueomsiiwmsoumel3

o ' Y Y b 5w 9 1 2 °
vntuwi Iiddu udaunemisaslu plate RaiuFouda Uszuis 15 ml @owiia plate ¥3

dry plate Nigagiieuilunat 2-3 ¥2Tus neuvzir 114
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1.3 SIM Medium

dnlsznouiidel  Yeast Extract 10.0 g/l
Casein Peptone 10.0 g/l
Meat Peptone 6.0 g/l
Ferric-ammonium sulfate 0.2 gl
Sodium Thiosulfate 0.2 g/l
Agar 3.7 g/

< b o o o O T o
%3 SIM agar Futuemisdusegn 30 gazarwluindualsiaes 11 uwaziiludy

¥

o ~ =1 g = ar " v
WU agar W NINiUgARIMITazmeuiiaiernun 3 ml ldlunasanaassvinadinud

=

o 4 = = 4 o [ g
aznaon 1 1Jdunie autoclave figunail 121 °C iuian 15 il iefluniseude uda

u

v
wnaulnansalae lidoudos

1.4 Potato Dextrose Agar (PDA)

Hamlsznoudail Potatoes, Infusion from 200 g/t
Dextrose 20 g/1
Agar 15 g/l

& p = | 4 &
¥3 PDA Gmf]ummimrmgﬂm 9¢g azarolumiwnaudsues 11 wazii lUduou

¥ . ’
agar aza NiuYSuA pH 19 ldUszm 5.6 £ 0.2 igaungll 25 °c wdnhlidunses

=

= o o R i .é’ ¥ o i A o i
autoclave NYUYY 121 C wWuan 15 wm meilunisauye ummmm“lﬁ plates NNINTTHU

3 = ' o o = = <3 o 3 i
woisouieouda nowh l19in1s dry plae Hgamgidouiuwing 2-3 $2luaneudioz

11149

1.5 Eosin Methylene Blue agar (EMB)

ﬁff’m‘l_l‘i?.:ﬂﬂuﬁ’\'lﬁy Peptone 10 g/1
Lactose 5g/
Sucrose 5¢/1
Dipotassium Phosphate 2g/
Agar 13.5 g/l
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Eosin Y 0.4 g/l
Methylene Blue 0.065 g/1
) =2 o o = 2 o = o ¥
F9 EMB dailuoimisduiagiin 38 g azarwluhnduilSues 11 wazihldduon
Y " "
agar ava1w IMiuliua pH 1 IRUszua 7.2 = 0.2 figainail 25 °c udnhliidinseq
= =Y o I~ A oA ={ v g Y o ] - o ]
autoclave MM 121 °C 1unan 15 i woidunisdwde udnimunld plates fhinisai
dy = 3 v v o ¥ o = a Y =4 ) v =
Wwoisouseoud nowi l19%in1s dry plate figuugiveuiumar 2-3 $2Tueneudiez
i 115
1.6 Lactose Broth
& ¢ o o d S 4= o
¥4 lactose Fuiluomsduiogiun 13 g azarwhnindudinas 11 wazih lduou
o’/’ = = 3 =t ar i v
agar 210 MINUURADIMITHazawulo@uaiuu 10 ml ldlunasanaassvuianalaus
aznaon 1d durum tbe avl/lundngvasananss udnirliduases autoclave figaingdl 121

= = g I~ ¥ 1
°‘Ciluran 15 Wi wetlumsdnge

2. msasonansaansluanndse
2.1 Sodium Chloride Solution (0.85%)
Baulsenoudsil  NaCl 8.5 ¢/l

Distilled water 1.01

¥4 NaCl ¥18.5 g avn1vlu Distilled water YSuws 11 auldasazasla
n’/’ { o f ar T 3
nmiugamsazanithuioferdun o m ldlunasanaassvinanarwdaznaea uay
.;

729 90 ml Tdasvaagwurjvuia 100 ml udnirllidunses Autoclave igaingi 121 °c iy

=) l;’ L] ‘:;’
197115 U meflumsmm

2.2 Kovac’s Reagent

Hamlsenovuaail Para-dimethyl-amino benzaldchyde 50¢g
Amyl or Butyl alcohol 75 ml
HCI1, concentrate 25 ml

87



WY Para-dimethyl-amino benzaldchyde Ay Amyl or Butyl alcohol v water bath

il 30-60 °C vmzdeoldibu m HCl 3 M. aslmay warldidhiy fu 13 luvedn 13
Tudiu

2.3 Crystal Violet
namlsenoudsil Crystal Violet (gentian violet) 05¢g

Distilled water 1.01

AzAY crystal violet U310 0.5 ¢ 11 distilled water 151105 11 d1iinznauniosoan
nounvzii l1d

2.4 Gram’s Iodine

v
Hailszneudail Todine

10g
Potassium Iodine 20¢g
Distilled water 300 ml

A£019 iodine USum 1 g 11ag potassium iodine 1510 2 g Tu distilled water 31105
o <
300 ml udnirlihnuluvadan

2.5 Safanin

fdwtsznoudeli  Safanin O 025g
95% Ethanol 10 ml
Distilled water 100 ml

a¥a1Y Safanin O 0.25 g Tu 95% ethanol UYS11A3 10 ml @Ay distilled water Y5103
100 ml Hary 19w udni liduluuadan

2.6 H,0, Solution (3%)

Vv
Namlsznevaail H,0, 30¢g

Distilled water 100 ml
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Her H,0, U1 3 g 191D distilled water 1153105 100 ml warn 1 udnia

< a a = o
nuluvindmngungiivszum 4°c

3. MSHOUTUNTH (Gram stain)
= 4 a AdAY Y P Y o= s & o
1 INDY (smear) 1¥0YAUNIENADIIONAIVUA laanazea udmSuwas lamia'lad
1 u‘j,-l ] (=4 4 o 4 a ow L4
T 2-3 ass0d1339005 2 o 1 aausnadua lag

= . a A 4 4d yw nw ¢ o Y o
NuAd crystal violet advuuiansonas PRuualad v 1-2 witiudni luwu

[E]

: LF o
1119019370157
A . = d’.’ = = ¥ o = Y o
3 MYATITAZAU iodine asvuuTHagonde ivualas wiy 2 wn udni
' > R ' v I Ay yad &
WL @1582810 iodine B0 1 MiadAn ddou 1AL
o 4 o . Y ¥ a - v
4 mwamﬂamm”hmmaff(decolonze) A8 95% ethanol  1AUHYA ethanol AIUYU
- 4 d4 A A o v e el o X
Ysainanie udds v llimuii $idn 2-3 asa
= = J = = 9 4 = = 5 '
s, MuAd safanin 03UUUSNaends Puualad wiu 15-315u7% vnviuti sy
:’ ¥ Y b -4
vntlar udaaulduds
o [} Y 9 o = a0 3
o ldesnmeldndesyanssmi uuafiSounsuuinisinduae ¥ea crystal violet

AMUUANSOUNTUAVIZAN TUAIVDT safanin
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MARUIN 2

3/

HWunmzlgnavesTanil 2545

UAY szme fé’uﬁﬂqﬂ (Hectare)

1 China 907,902
2 India 430,000
3 Sri Lanka 189,000
4 Kenya 113,000
5 Indonesia 121,000
6 Viet Nam 98,000
7 Turkey 76,700
8 Myanmar 67,087
9 Japan 50,100
10 Bangladesh 48,600
14 Thailand 14,777

Others 218,566

World 2,334,732

"?;311: FAO
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Waranw lant 2545

JUA sz U (Au)
1 India 826,165
2 China 759,837
3 Sri1 Lanka 310,000
4 Kenya 287,000
5 Indonesia 163,400
6 Turkey 150,000
7 Viet Nam 89,600
8 Japan 85,000
9 Argentina 63,000
10 Bangladesh 52,000
25 Thailand 6,677
Others 308,196
World 3,100,875
ﬁm: FAO
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=N v [] =y ar o
Ysumuazyamaeenlusuaznaadusin
() 2541 - 2545)
S au

yan : AU

. ¥y HaAnMN

U3um yam SIERTRLT yam

2541 219.62 17.97 269.32 22.82
2542 403.47 23.50 401.83 26.68
2543 561.86 33.98 273.31 27.99
2544 1,254.18 86.62 497.22 40.69
2545 1,689.28 102.83 383.39 4427
Sas ity (%) 68.45 61.50 73.75 10.10

N NIVAANING

USumuazyas windh lusuazndadusisn
() 2541 - 2545)
ue : fiu

yan1 : A1Uum

” 3111 AR

s yam YT yan

2541 455.22 44.04 38.30 21.39
2542 424.50 36.68 73.91 23.14
2543 444.51 45.66 65.82 35.67
2544 574.64 62.12 292.05 113.94
2545 827.47 96.24 626.21 124.81
Sasuiin (%) 16.16 23.25 100.62 141.69

1 AIUFANINT
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No.

a o wa
HANIIAAIIEN qmﬂhﬂﬁ!ﬂ’lﬁﬂ1ﬂﬂ1wcﬁu%f}\‘i'ﬂf}

exp.

% MC

24417

2.3612

2.0140

2.7098

2.3608

2.5353

4.2693

4.2681

4.2687

3.3335

3.6169

3.4752

3.5619

27192

3.1406

1.7417

1.9074

1.8246

3.0745

2.8358

2.9552

1.0373

1.4253

1.2313

NMANUIN

%Total ash
6.1471
6.0801
6.0636
6.1102
6.1639
6.1371
6.9766
6.9764
6.9765
5.9626
5.9897
5.9761
6.5937
6.6431
6.6184
5.8267
5.8719
5.8493
6.5947
6.7097
6.6522
6.5887
6.5143

6.5515

93

% Water soluble

ash

63.7931

63.3437

63.5684

66.6132

63.5275

65.0704

68.8571

68.8794

68.8682

69.4236

67.9466

68.6851

62.6415

60.9152

61.7840

60.0342

60.1516

60.0829

6.5926

68.8148

68.7037

58.8367

64.4697

61.6532

% Hot water

extract

48.43

4577

47.10

46.14

45.06

45.60

50.87

52.81

51.84

50.39

50.86

50.62

60.45

59.47

59.96

49.00

48.69

48.84

47.19

4497

46.08

56.64

49.74

53.19



10

12

14

15

16

17

18

0.4916

0.4151

0.4534

3.3147

3.8540

3.5844

1.3671

1.2642

1.3156

2.7457

27232

2.7344

2.2158

2.2509

2.2334

3.4775

3.3703

3.5255

6.5513

6.3589

6.4551

3.9736

4.0413

4.0074

7.0798

6.4032

6.7415

4.0924

4.0375

4.0649

6.8772

6.8936

6.8854

7.6034

7.5644

7.5839

5.5187

55472

5.6329

6.8421

6.8488

6.8454

6.8700

6.9096

6.8898

6.5242

6.5708

6.5475

6.3270

6.3457

6.3364

4.2511

4.2787

4.2649

5.7257

5.7212

5.7234

5.8045

5.9221

5.9133

94

62.0714

68.1524

65.1119

65.7498

65.4785

65.6142

62.2966

63.6937

62.9952

73.7226

72.9046

73.3151

66.0956

66.0895

66.0926

68.9057

68.8574

68.8816

62.0662

62.5786

62.3224

57.2430

54.0888

55.6659

56.0069

56.6753

56.3411

65.9664

66.8064

66.3864

53.27

51.64

52.46

48.88

43.32

46.10

47,92

46.44

47.18

45.77

49.77

47.43

48.43

4577

47.10

46.14

45.06

45.60

50.87

52.81

51.84

50.39

50.86

50.62

60.45

59.47

59.96

49.00

48.69

48.84



20

21

22

23

24

25

26

27

28

8.0552

8.1954

8.1253

46171

4.6557

4.6364

3.4461

3.7301

3.5881

4.3300

4.3637

4.3469

1.7725

2.0101

1.8913

3.0185

3.6662

3.2424

3.0917

3.1142

3.1030

1.7324

1.5955

1.6641

3.9167

3.8980

3.9074

3.0402

3.9598

3.5150

6.1107

6.1042

6.1074

5.6991

5.6467

5.6729

5.6978

5.1500

5.7064

6.0704

6.0269

6.0486

6.6521

6.6587

6.6554

5.6277

5.6348

5.6298

5.1046

5.2663

5.1854

6.5951

6.5602

6.5776

6.0614

6.0163

6.0386

5.8926

5.7598

5.8262

95

64.0942

65.0242

64,5592

69.3984

69.5422

93.3603

68.5864

68.3753

68.4809

55.9902

55.0041

55.4972

65.0224

65.8921

65.4573

67.9681

67.3162

67.6422

59.4146

60.0375

59.7261

67.4489

67.4277

67.4383

61.9165

60.6612

61.2889

59.4594

59.2314

59.3454

47.19

44 .97

46.08

80.89

48.95

49.92

47.78

39.48

43.63

44.81

458

45.31

47.97

45.38

46.68

44.47

43.88

43.68

47.85

45.89

46.87

48.84

46.83

47.83

47.83

47.37

47.6

38.45

40.38

39.42



29

30

3

32

33

34

35

36

37

2.5857

2.5542

2.5750

3.7818

3.6989

3.7404

3.1482

3.1431

3.1456

8.7147

8.7237

8.7192

14.2312

14.5388

14.3850

1.3636

1.3435

1.3536

1.7762

21737

1.9750

2.9138

2.9259

2.9199

7.7900

7.7950

7.7925

5.9526

5.9527

5.9526

6.8670

6.9245

6.8958

7.1924

7.1475

7.1699

6.6840

6.5966

6.6403

4.3489

4.2872

4.3181

6.6680

6.6247

6.6464

6.9806

6.9840

6.9823

7.0922

7.0737

7.0830

6.0638

6.0535

6.05865

96

60.2007

60.9205

60.5606

65.7534

65.3487

65.5511

63.6616

62.9526

63.3071

60.8663

60.9630

60.9147

58.5534

58.6806

58.6170

60.8340

60.7784

60.8062

50.7153

52.4625

51.5889

49.2703

48.8716

49.0710

53.251

53.3025

53.2768

46.391

42.43

44.41

32.93

33.94

33.44

46.41

42.43

44.42

44 9102

46.8781

45.8942

43.9451

42.9978

43.4714

48.4056

48.302

48.3536

39.982

35.4699

37.726

39.8426

41.3161

40.5794

47.0000

47.0000

47.0000
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