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ABSTRACT

In this study, halotolerant bacteria were screened from water, soil, and food using strong
saline solution in production process by halophilic agar. From the screening step, 34 bacterial
isolates were produced and then cultured in halophilic broth that contained 0, 5, 10, 15, 20 and
25% salt (w/v) for a 7-day period. Afterwards, cell density of each type of halotolerant bacteria
was measured and a total of 8 bacterial isolates were identified as having the best growth rates
and resistance to a strong saline solution. When later tested in their ability to disintegrate color
based on the clear zone they produced, 3 bacterial isolates were identified from an initial number
of 34 bacterial isolates. In this particular experiment which was conducted in Lamphun province,
the efficiency of the bacterial isolates to treat wastewater from textile finishing industry, was
tested. The wastewater from textile finishing industry contained a collection of wastewater from
various types of color dyes and from other sources. During the dyeing process, alkaline substance
was added to the solution to make the it more permanent. The overall wastewater thus contained
a high volume of saline making it difficult to undergo biological treatment with ordinary bacterial
isolates. In the analysis of the wastewater management from a finishing batik textile industry in
Lamphun province, the results showed that it contained 1,807 mg/l FCOD with pH of 7.4-7.9 and
concentration volume of saline at 1.2% (w/v). In the efficiency test, the screening produced
2 groups of halotolerant bacterial isolates, which later showed specific properties. Group 1
consisted of halotolerant bacterial isolates that showed clear zone on the halophilic agar
containing basic dye (halotolerant bacteria with codes F P, S P, and W,P,). Group 2, meanwhile,

had halotolerant bacterial isolates that grew well in a strong saline solution (halotolerant bacteria



(6)

with codes S.P,, W,P, and W,P.). When the two groups of bacterial isolates were used to treat
wastewater from textile finishing industry that was pre-treated already (containing 880 mg/I
FCOD, pH of 7.0, alkaline concentration of 1.2% (w/v) with a volume of 500 ml in a normal
atmosphere through centrifugal speed of 155 rpm for 21 days), results showed that S P, bacterial
isolate was the most efficient. It was also able to treat organic materials (83%) and reduce the
amount of dyes in wastewater (89%). When the efficiency results of the two groups (6 isolates)
were analyzed using CRD (P < .05), it was found that the treatment cfficiency of 6 bacterial
isolates were significantly different. Morphological study of S P, bacterial isolate later showed
that it was Gram negative and had a rod shape. Further biochemical tests showed that this

bacterial isolate was a strain of Chryseomonas luteola.
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1. BUARGEYOLIAN (Halophilic bacteria)
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Rotating biodisc contractor (RBC) #185umsdgniFeuuniiBenudy Halobacter halobium
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= o o a =Y o o d'l “a 3
WS 50 wefifus vewlSuasnstita tofnyavesmaavenalu suseurad
3y g A @ 1 sd o ' a & -
pazaNuRuTuveundeszaua1e q (1 - 5 weosidud) wuilmsmueimaly Fuvesmain
9 9/ A ¢ o d = (%) o @ Y A e o o
anududuveunae 1 wWesidud  aunsamudasimimia  cop  laedwinfudagy

A =1 o o o R a = A
71 wlodiud) denSrufeniunsimian iiims@ueime 49 wedidud) uwazmsmunw
¥
o a a o o

Wuduveunaslutindenn o du 5 wesisuamszansamlumsiea COD arasnin

=4
95 AL 60 WosiTud

Glass and Silverstein (1998) Anw1Ugfsen DenitrificationlutiudeRiii/Sina luasm
(2,700 5400 g 8,200 Hadnsuseans NO, - N) Ion strenge (1Y 0.8, 2.7 uag 3.0
AR 1A Total dissolved solid WU 5, 16 wag 18 wlesHud Awdny ALszUY
Sequencing batch reactor (SBR) Tuszén Bench scale ﬁﬁmiﬂ%ﬁmmm{nﬁﬁ vl pH
gy 9 wuhsanimanie luasnanasgegaainszau 50 Hu 19 dadnsy NO, - N

0 ' ' ¥
A0 NN MLSS 60 92134 10151101 Total dissolved solid 1RLAY

Belkin, et al. (1993) mﬁaumiﬂwﬂ'mfnﬁﬂqe\mﬁﬂs?nﬁﬁmmnﬁnqe (32 niude
893 TDS 550 BeANraHed) At Biphasic laboratory bench scale reactor system W7
11508159 Dissolved organic carbon 14 70 uag 84 wledidud Iuannizfifuns Lif
maguuiug  awddy  matifaluaamlfoimaianudidiudmiuynszuumsiinia
Faluseduveansfia Dissolved organic carbon dazmimiadiy daunmstininaloszuy
?J"u 1Aun  Activated sludge {12 Aerated lagoon reactors 1ﬁﬂi$ﬁ1ﬂ§ﬂ1wﬁﬂﬁwﬁu
ualuszuaiiavdsdosodoszeznmiumsthiafiennnunh  uddssaniamdsndaeed

Y A Y @ A A 4
Llugiuuﬂﬂﬂﬂnﬂﬂq'lﬁ WUYHUYDIUNADLAUUINYU
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4. maannms el IduazunfiGenududeldlumsihdmindennlsanudend

fMsANE WU Fungi NN¥ON Geotrichum candidum Dec 1 filsz@niamwluns

o w A o w Al YR a ' ' o v A J a das

f15ad Taoamunsomsad 18t 10 wiiaud Fungus Dec 1 himunsafisadlu thideniia

Tdudeusanitaaislsenounin  Halogenated UAT@MIDAAWEHIIWIN  Lignin
5 L4

Tudanedenld  sufuSedinsiaulumsth Fungus Dec 1 Tumsldalss Temilums

Wonun  TeeSlunmsaedSuanisidmsdsennaaeiu  Taemsfiaansadivaldiiosnn

a o . 4 s Py e
Dec 1. fiarwannialumsads wulad Peroxidase Dy wafwoulmindigueuda

[}
==

WAENY Amino acid sequence

Chao and Lee (1994) 18fnu WU Pseudomona, chrososporium fuon1d1u

N - limited (1.2 mM ammonium tartrate) medium fid@IMsA1IAd Iqen uadnlSum
anudufuvos  Ammonium tartrate TigeSasimsfiiadezanndlavesdilszneuvesdn
. L& o v WY A = T ~
White - rot fungi ¥iatiensaiidald As arsdszneulufiszmn Xeobiotic Tasanmi

r . a o . 4 .
N - sufficient L@ P. chrososporium o2 liraaeu lad Lignin peroxidase

Yesilada (1995) 1afnunudinssuiumseendiady Crystal violet Tagldyaunsd
152109 Fungi 1eWIN Phanerochaete chrysosporium wagdims e Fungi WIn White -
b
rot fungi 3 wiialumsifinftues Crystal violet Ao White - rot fungi Wantiulaun
Coriolus versicolor , Funalia trogii WaY P. chrysosporium 0% Brown - rot fungus
a ; ~ o W ¥ A o s
Wia  Laetiporus sulphureus  Iaomshannsofmdnldiiossn wuled  Peroxidase
0w p [ 4 1 - 18 A & =
LazMIAIA Crystal violet lsifiwauio a1 pH uldswmlashl uadniinofe H,0, Bzl

answadomsadruoulel Peroxidase

Zissi and Lyberatos (1996) léfinuunzfauenaenuslumsiiied Azo - dye
(p - aminoazobenzene) IAUINMIANKIWUI Bacillus subtiliss aunsofidad 1duay
awnsolFluesn  wazlulasnmeldanng  Anoxic  laoldnglamifluuvamdsanuuay
auouluMINAA Aniline UAY p - phenylenediamine ¥ l¥hiuszunelulasiouiidiy

NUBLGUANDBNINAY
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Nobuki, et al. (2000) ldfAnudauenaieiuivosuaiGuieldlumsmiadlan
SAUONTINAIOTWAUNYT deromonas sp. B-5 annsofdadld 4 aiia  Taoeulad
Azoreductase  1A8MIRIATUDY deromonas sp. B-5 sxfilszAnsnmlumstdaiudoia
daudsenenvosdlud ufonarnnaioriia  Ieasmsisasgiiluanizi1fenia

1 [ ] o_ o d‘.d
Llﬁﬂ“t‘iﬂ"lﬂﬂﬁﬁ'lﬂ'i"m%Sﬂ1ﬂ"ﬁ§ﬂ']%ﬂ1ﬂﬁﬂ1ﬂﬂﬂ@1ﬂ1ﬂ

Acuner, et al. (2003) l&Anvmsdiadfeuriia Yellow 2 G Avamsomoiug

= ar o a ¢ a o o o
Chlorella vulgaris Yl'izﬂ‘l.lﬂ’ﬂm%ﬂ%uﬂﬂ'li"]LLﬂ:’JLﬂ‘S'IZW]Ji?ﬂﬂl COD ¥ad91nnainiun

Qd

Admane, et al. (2003) l@dnsnauautiauag msvinoules Azoreductase 19U gNEN

RnnuuaiGed wﬁuﬁ Enterobacter agglomerans

Chistina, et al. (2003) l@fAnyimsdesaaedfonezle ¥iia Reactive black 5,
14
Reactive red 158 1A Reactive  yellow 37 A01¥05100WUT, Geotrichum sp. 1I51ng31iin1s

¥ [ v
friad Idgeganiondeninmaosd 20 Junanududuiisudu 200 ppm

Giovana, et al . (2003) l@finyinsdesaane@fouyiin Methylene blue Poly R-478
A o i
Aui¥e e WU Pleurotus pulmonarius  ludmwmsmizi@osuueomisuds (Solid state
i
fermentation) 1510 1IMEHAINNMINZEe1A 6 TU Plewrotus pulmonarius 6 M5RIAT

H =Y 4 o -
TanniigauazdSinunamduduvewou lal Laccase lifgagai 480 wml

Kou Cheng Chen, et. al. (2003) lavnsfausnuuaiGeniianuaunsalumsdos-
= a s oan 9 e v o & A
ganeddeudne 24 ‘b’uﬂﬁ‘lﬂlmﬂﬂl‘iﬂﬂ’lﬂwu‘lj Aeromonas hydrophila Fauanuansnlu
] Vet A 9/ = ] a" -
mstesaaind laanganseudnymangimugay wuanelumsifogungll pH
Y ¥ A v ' ¥ 9 = ' 7 '
anudududsudy  undslulesou wazanuutuvsesng Inafiduumdsmiveunudh
Ed
uuahGows gy ld lnenmshnesluemsuaud Red RBN wuuldommanies (Anoxic)
gaungil 20-35 safuwALE STAU pH fiD 5.5 -10.0 ANURNTUTEUAU 3,000 ladinTuee
v
03 uazunadlulasioufe Yeast extract dauanududuveng lndaud 0.15 daaniudo

das Iwavih Iimsdosaaied Red RBN anas91nemsi luiing lna
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Y e o w o g a A dy Yo
Kou Cheng Chen, et al. (2003) lévnsdAnuimsfisaddaonisaiegaunid iy
&2na1a¥tiaPhosphorylated polyvinyl alcohol (PVA) Wuaw1snfdwed Red RBN 1a

75 Wosiiud AnnudutudGudu 500 Jaaniudenns

Mustava, et al.(2603)l#vhmsfnynaveseendiausentsmindes lawila Congo
red, Direct black 38 RoMuAREUAONUT Escherichia coli W0 Pseudomonas sp. 1310931l

mamiaalda luaae 5-9 Ju

Selvan, et al. (2003) @fnyIn1sgosaaeddon 3 wiia Ao Orange G, Congored LA
¥ ;-

: W @ o { a 2
Amino black B 1013051010WUT Thelephora sp. unzdunaszavioulsiniFontneenuim
UsngiwSuinaanududwouled Lacase finqeqadiadinifiiaddenldmnniqaiio

[Y ) d a | = . - o
WeufuySuaen laiaiin Manganese peroxidase 11a¢ Linin peroxidase mazdaldtinsiia
z o3 dy dy J d’ r dv dy
@wonriinil llAssuuudoiioswaziuy  Bach U509 91MsiQeuses) Thelephora sp.

wuy Batch Imalunmismaadldandn
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1. A9819AY U1 LazIMIs
1.1 daetheaulnedrogefusgmnmafudiegs 2 seauanuan fe syeu

& A a as A A =
ANUANN 15 WUAMAT LAZILAUANUANT 30 LFURILAT

y 9
o =

¥ ¥ b4 [
12 oo lesfudie199niinaeInnsvinass 5o  1neantiess-
Usznouvounan lunszuIumsHan
13 detuevs Tavemsiidindelussdilsznen wu daufy iy

9

YRTT)

2. pmsildusnuoz v Aswuaiice
2.1 Nutrient broth (NB)
2.2 Halophilic agar (HA)
2.3 Halophilic broth (HB)

~

2.4 Halophilic agar (HA) Ams@ud Basic dye

3. asAl
3.1 milﬂﬁ‘m%ﬁluﬂ‘l‘ﬁmﬂzﬁ BOD (Biochemical oxygen demand)

3.1.1 Phosphate buffer solution
3.1.2 Magnesium sulfate solution
3.1.3 Calcium choride solution
3.1.4 Ferric chloride solution
3.1.5 Acid and alkaline solution
3.1.6 Sodium sulfite solution
3.1.7 Strach
3.1.8 Alkali - iodide - azide reagent
3.1.9 Sulfulic acid conc

3.1.10 Standard sodium thiosulfate titrant



32 a1siniii 19 lumsSnged COD (Chemical oxygen demand)
3.2.1 Standard potassium dichromate solution
3.2.2 Silver sulfate
3.2.3 Sulfuric acid
3.2.4 Sulfuric acid reagent
3.2.5 Ferroin indicator solution
3.2.6 Standard ferrous ammonium sulfate titrant
3.2.7 Mercuric sulfate
3.2.8 Potassium hydrogen phthalate standard
33 mawniidmiumsdendnuduguinn
3.3.1 asayoevedinsy (Gram' s solution )
332 ﬁfﬁﬁmﬁﬂt‘lﬁ( ( Endospore stain )

3.4 msazawasdy 1 wWesisud (wv)

A A
4. 1A593UD

¥ rd
4.1 ndpeganssaul
42 1A509EN
43 1ATDUANDINS
b3
44 Frude
45 §ou
46 tlnlas I lafiwes
4.! Q'J L] =
4.7 N509%9619aLIDN
48 1N399¥90E19VENY
49 qhumsmdl
o =Y o
4.10 193 lylRes
4 o
4.11 vitatlannusule
A
4.12 195099A0INA
A w2
4.13 195090911
4.14 Reflux apparatus

4.15 1ATDINTOIYYRYINIA
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ac
ST 1RE]
N = -1 L ] a
L. AILENUUANGENIANINA 08 19AHY
Wiseteaueslssnudnuazraliane way uSnanfotes ATzduanuin 15
naz 30 wuAwes wiwaeeaz 1 nsu wnnldlunaieftiomns Halophilic broth §119u

a It

25 fidaes udawen 155 seudewd Ngamgl 37 eeiwaiea iuna 24 $lue
donsy 24 alualiinassaeuidideyaunitlumsazareiwdmiehilasnisasn
aouglitungmiAnafounoldndosqanssml  Tuiinglin  mavidumngmsdnddon
mmtéﬂgﬁuw?ﬁ nnuhmsazaei idiundesdisemsivaa  (Halophilic  broth)
S 10" - 10° ndanmiuhasazanei dised 107 - 107 1hms Spread avuy
91115 Halophilic agar ufatiufigamgd 37 eshwwadun dunm 24 - 48 $2lue uda
Ayl Tatlvesuaiden lduildusons laethlUvms  Cross streak plate technique
2 -3 afs inmfuﬁumﬂﬁﬁﬂﬂuﬁnﬁu?qwguﬁmﬁu'l'ﬁua"m1‘3 Halophilic agar figavqil

37 eernyaLTLd

2. MsUEAUUATIZENUANDINAIBEIIH)
v} 1 :’ ) o ao o L] ﬂ;d - o
Huladreirnihitwau 1 fadaas vwnldwaafitioms Halophilic broth §119U
25 fioqaas udawent 155 seudewi fgavgd 37 evnwadua Wunar 24 9 Tua
d:l Q‘/ Y o 1 o d? =) = o t:';. v = | [}
dloasy 24 9 luliinnasaeuhiideydunsdlumsazaeiwdivio hilasnisasie
v a A 3y 9 a o £ ' = Qs a ag
aeuglinuarnmsaadfeunisldndesganssenl  dufingine  msBusdaynishadbon
3 ¥
youyeqauyio  imhuhasazateiildini@esndise miaiial  (Halophilic  broth)
Ed ¥ ] [
dad 107 - 10 wdwntuhasazaeildnsgay 107 - 107 wwihn1s Spread
A9UUBIM13 Halophilic agar udiiuiiguvgil 37 sswmwamod Whuna 24 - 48 2 lus
~ A 4 L) df Q o
udafu InTativesuaiiGei 1duwihlduSqns lasirliinis Cross streak plate technique
o o Ao o A 3 d a A a4 o a o
2 - 3 a5y minhuuaiiGenuRuRuSgniududu 13 lue s Halophilic agar Ngmmgi

37 ALt
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3. MINENUUATGENUIANINAIBEIIBIHIS
LY (] c:; 9 Yo Y = c.:-‘ n’; Qo (5%
frotreomnsfifiuemaudaldiinsualfazides nimiudan 1 nfu udduilu
f 1 1 g r g M -3 y & N =)
Freg1eemsitedursve i wazdmveamadliimsiluduaiesiluldaziduasn
> 5 'd o
vu Halawidwou 1 dadassnnmiuihinlavataniieiis  Halophilic broth 147U
s oAan ¥ T ai ] = c{ (=) I n’l
25 finAans uduvdi 155 seudewti Migunai 37 ewwadoa Wunm 24 $1lus
A @ 9 o 1A cg = = o P 1 A ]
dlonsy 24 alueliinesaseuihligegaunstlumsazaeiwimie lilasnmsasig
[ o d ar T = a a
aouglinuaznsanddounoldndecqanssmi  dufinglite auissiuaznsfadion
o Y f
vougeqaunsd  mntiuthasazaneiilddnn@ensdisemismal  (Halophilic  broth)
¥ ¥ ] T
Aaud10 ™ - 10° wasnminhesazanen ldnszay 107 - 10 uAs Spread auu
9115 Halophilic agar wdmiuiiguunll 37 esmuwadve duna 24 - 48 ¥2lug
udafula latlvesuuanien i lfuSgns lamiiludins Cross streak plate technique
5 o’; o A A = a S P =Y
2 - 3 afe anmiwihuuafSenuunusgnsuduny13lue s Halophilic agar Nguugil

37 DaAsATY

4.  manegeUANNEINIDlM IS vesunfiGanuAuidauenldluermsiaes
dv l=;¢=| W 3/ 9/ - 1
WenilszAun i duTuveundeny q

duwwansenufundauenld  lU@eslueimns  Halophilic broth ANsTAUAIW
Wuduveunde 0, 5, 10, 15, 20 uay 25 wefidua fuszeznar 7 Tu Ngungll 37

¥ [l

pemraie miwinieammaesy  Taomsiadinisgandundeveuniesianinisge-
nAUUAY (Spectophotometer) MANUEIAAU 660 w1Tumas ATIMaudRAoNUUATIGY

& A = e el o 9 9 &
NUANNTINT ﬂmng'lﬁﬂmsﬂummwmuma e

5. pisnaaeumsinadla  (Clear zone) VBIHUANFENUANYHAIVINBIMNS
re :;d a = &

Halophilic agar NaMIAND Basic dye
3 ¥ A o . . Ao a a
ANVWUVUNADAN €] WININT Spot technique VUDINIT Halophilic agar  NUMIANT
Basic dye luifSuna 0.05 nfudemswiouems Halophilic agar 5uas 1 Aas Tums
3 [ v ]
Spot technique fnszuaums TaoldlfRuiuiriumwaimeeslsd AouuafiGonuduid
v 9/ £
Snvazdlulalat|mer Swluemnsasdlllszana 1 Ty 3 vespnunuwesoIMs 1NNy

vi'liliufiqungil 37 esrmad@oafuszezna 24 921ue asrswaunzdndienuuaiice-
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1. mawsoudedindennlsanuloud 9. dmu  wehmInaaeu
ﬂsz?m%mw“tumsﬂwﬁ‘ﬂIﬂﬂmsﬁﬁwémﬁuﬁvmﬁmms\ﬂnznﬂuiﬂawﬁwﬁmﬂuﬁﬂyms

¥ ¥ v
asacmeitanududy 1 aesud  (wa)  wazihmsnsesdaulaveaindendins

anaznouudl Ineldoudusiug
oA

¥ ¥ v E4
2. #udeEudminuanGendauenlauidesluemis  Halophilic  broth

31183 50 Haaans vumIpaud Wuna 24 ¥ Tue

r

a g

¥
o £ L =Y @ A @ 1
3. awhidesuduin 5 ulefidud ldludaadSines 1 Aasialidieds
v .
Widennmsfonfn 500 dadaes laeimsUiy pH udadeviewmissiueiniend iy
] 1 td
watad Wludigamginoanzay dunar 21 fu Tesdadszaniamlumsinimiude
=3 ) o 1A 1 1 =1
voauaiseidauenld Tamhmadann 9 3 fu Taseiide ldud /1 FCOD voauds-
= =] 3 r-y A [ 1 =} d‘
wvauany  USwimvewdaimue  wazdiunadnaaaslasiannainisganauleei
AMUENAAULTL 605 W1 THILAT (0D 605)
o P g A a a ' ' ‘ <
4. HuwafiFenunuidydszd@niamlumsaasl A1 FCOD ¥odudls-
9 1 v
pvauaes YSuimveaudeianye uazdSunmidfiaanslasianinaimsgaadused
4& 1 M ° -
AMUEINAULEY 605 W1 TUIAT (OD 605) AANgANNIINIANYIFNIZLIAINIRTYLAL

Suunwia

= ¥ =
7. MIANEITIIIZHININTIHOIY
o A ::1,' iy o 1 =] v
shuuafseunassluemis Halophilic broth 1 ldwenanuisisen 155 50169
P = = [ ' - A A a{ Y
Wi Aol 37 esmaiea JarinisgenduuasiauenInau 660 W lumas Al
Amsgandunaendy 1 USmas 01 Haddes w48 Ju  wudednn 9 3

) A o 3 CER P ¥ o o -~
$1T1ua WeRk1 Colony plate count MAtTuThA R thuwinsmnswsiy

L= Qacy o =
8. ANKAMENTANITHGININE
¥ ¥ r
WuANGenUANTIAALBNUAWIABILUB IS Halophilic agar vUufigavgivio

24 $Tus udnianesgiveslnlail dnwuzuazvwiaveslnladl wnznmsAnddouunsy
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(bioMeriux, Inc) FUHRUIEANTTIMIUNINANDY  Enterobacteriaceae ¥ Gram - negative
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Ha

WeTduannududureanio (wiv)

0% 5% 10% 15% 20% 25%
FP, 0.355 0.523 0.599 0.278 0.146 0.042
F,P, 0.194 0.509 0.190 0.229 0.161 0.094
F,P, 0.178 0.781 0.781 0311 0.168 0.124
S,P, 0.371 0.403 0.584 0.130 0.040 0.021
S,P, 0.618 0.800 0275 0.259 0.152 0.085
S,P, 0.865 0.471 0.367 0.623 0.219 0.129
S.P, 0.422 0.680 0.427 0.253 0.121 0.084
S,P, 0.234 0.295 0.295 0.087 0.130 0.030
S,P, 0.202 0.864 0.507 0.361 0.150 0.090
S,P, 0.503 0.612 0.407 0.159 0.070 0.042
S.P, 0.928 1.110 0.631 0.413 0.138 0.044
S.P, 0.906 0.821 0.666 0.020 0.083 0.021
S.P, 0.206 1.334 1.164 0.234 0.091 0.072
S,P, 0.819 0.934 0.717 0.302 0.364 0.096
S,P, 0.231 0.461 0.420 0.411 0.058 0.052
SP, 1216 0.487 0.541 0.150 0.084 0.083
S,P, 0.328 0.725 0.749 0.422 0.118 0.187
S,P, 0.186 0.655 2.169 2.046 0.102 0.103
S,P, 0.954 0.693 0.835 0.402 0.249 0.166
S,P, 0.509 0.977 0.422 0.275 0.053 0.037
S,P, 0.294 0.301 0.336 0.209 0.123 0.200
S,P, 0.569 0.861 0.828 0354 0.214 0.157
S,P, 1.128 1.374 0.481 0.418 0.219 0.198
WP, 0.820 1.098 0.339 0.189 0.127 0.057
W,P, 0.283 0.690 0.718 0.104 0.108 0.023
W,P, 0.632 0.745 0.860 0.202 0.162 0.256
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¢ o ¥ 9 &
Wos I FUANNUTNTUVBUNAD (W/v)

SHd

0% 5% 10% 15% 20% 25%
WP, 0.427 1.006 0.606 0278 0.061 0.053
W,P, 0.569 0.861 0.828 0.354 0214 0.157
W.P, 1.078 1.640 0.745 0.380 0.189 0.061
W,P, 0.242 1.588 §,127 0.078 0.066 0.077
W.P, 1.015 1.196 0.923 0.494 0.123 0.069
W.P, 0.556 0.981 0.851 0.495 0.193 0.080
WP, 0.954 0.693 0.835 0.402 0.249 0.166
WP, 0.346 0.805 1.287 0.486 0.233 0.138
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1.2 m3yfouunsy
FuuaiiSoinTyuuemisdaunuuaiiGonuify (HA) oy 24 $21Tus 1hlitey

upsuudadunansiFosiiveasadnioldndosganssend
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v

HOUUNTH

1.1 Acetone alcohol (Decolorizer for gram staining)

95% Ethanol

Acetone

1.2 Crystal violet stain

Crystal violet

b 0
WInau

1.3 Gram iodine
Todine
Potassium iodine

¥

WInau

1.4 Safranin O
Safranin O
95% Ethanol

¥ "
11nau

5: o A
2. DIMISIaNIUANLE

W =1 =] i
2.1 91MIAALEALLATNITONUIAY (Halophilic agar)

Yeast extract
NaCl

MgSO, 7TH,0
Casamino acid
Peptone
Trisodium citrate

KClI

250 danans

250 Janang

0.5 N5Y

100 Uaaaas

1.0 P5u
2.0 NTY

300 danang

2.5 A5Y
100 anans

400 Janans

10 n5U
50 N5y
25 AU
10 NSU
5 ASu
3 N3

2 N5Y
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Agar
o &
HINAU

151 pH 7.2

@ - ad =
202 ﬂ"l"H1‘5ﬂﬂLLUﬂSLUﬂﬂL‘iUﬂulﬂmﬂH’?f Basic dye

Yeast extract
NaCl

MgSO, 7TH,0
Casamino acid
Peptone
Trisodium citrate
KCl

Agar

Basic dye
d‘lﬂ’c‘;’u

15U pH 7.2

2.3 91115112 (Halophilic broth)

Yeast extract
Na(Cl

MgSO, 7H,0
Casamino acid
Peptone
Trisodium citrate
KCl

d‘mé&m

15U pH 7.2

20 N5U

1,000 Haanas

10 AU
50 N3u
25 N3U
10 NI
5 N7
3 N5U
2 nSu
20 N3
0.2 N3U

1,000 Hanaas

10 N5Y
50 N5
25 N3Y
10 3w
5 A5
3 AU
2 N3y

1,000 Hadaas
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a
3. anamny

3.1 nIadaIadudy

32 msazmutosaaieinaigu oy laTaswe

Twumadon la lnasmailgugll (primary standard) 41913 A5u
nsadaysaduduy 137 Nnd0as
wasAsadama 333 A5y

ouTnumadon laTnswalgugiiludeviigungll 105 esmwaden Juna 2
v L4 ¥ ¥
§1le Aealdduazaioluiiindgu 500 Haddes fAew 9 @unIFanTndudn  uduAu

fa a [ s 1 [ = a aa
wosaranvamanulfarameduoindlsudsinas Ivasy 1,000 diadans

o a A o
3.3 daninielaua
Fanoivama (Ag,SO,) 22 nfuy
nsatayI Aty 40 fAlaniu

¥
@uFaneivamaluiavesnsadayiadudundiazaw 2

34 mrazaenles lsduAnmes
1,10 - WunuInsauluulawsa (C ,HH,N,0) 1.485 N3u
losvoudamaalinlamsa (Feso, 7H,0) 0.695 n3u

¥ .
azanoinauilsuilSinasWasy 1,000 fadans

3.5 asazansuiangueiouen Tuitlsudame (FAS)
wen Tutleudamaianan lawsa 39.2 N3
nsadaNIaudu 20 Hadans

~ w :, n'l 9 1 a @ o g g qy
azanouen Tudloudamaenalamsaluhnauudides o @unsadanIauIUNg

TIHdulsuSnas 1asy 1,000 Tadans
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RERCBL T

¥o-ana unandinggn qule
inaiie 15 Huegneu 2522
dsziamsanen WAl 2539 UssuAnEImeulate maAnuuenlsaGou

[ a’ o v a T o a Jd )
sunedunsie Sandadualng (nd-ndin)

w.e. 2543 U5ana3 Inoemaastuaia
(nenmansuazma Tuladmseims) aaniuswig-

83510 VI I8
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