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Effects of Extract from Thespesia populnea Solandex Correa on
Growth Inhibition of Vibrio harveyi and Disease Resistance of

Black Tiger Prawn (Penaeus monodon Fabricius)

1ae

wamale deAl3nga

‘aﬂﬁ‘“ sespene nuuulunnluul"

d
1bUSH
YN 'L‘Eﬂ’ ........ 6 44.2.fJ HNATINUATTI 81Nl b/Hb‘Oqu .....

'au,m0u,ﬂ..............:ﬂ-...?-&l*g L IT—

aUHMAlUIaE NIz 2MNAUNINUNMITAIANTZL INBUVAYUNS

2548



LY s < 1 o & a
HRUBINTLERITANARININEVIZLA AAN1FHUEINTTLAZ QU
‘e Vibrio harveyi uazamagumulsarassnans

asala ARAETING waz uufase 11anes

ﬂ’]ﬁ‘ﬁﬂ‘tﬂN@“]J’rﬂx‘i'&"lﬁ‘ﬂﬁ/ﬂ@’miUIWé‘leLﬂﬁi@ﬂﬁﬁ‘guéll’ﬂﬂﬂi‘L@?‘n‘Jﬂl‘ﬂ\iL%@ Vibrio harveyi
Tngutianimaseseanidly 2 ganimanas ol qmm?wm@mmeﬂuqmﬁﬁmwLim’l’umm
ansanmanlulndnzawingu 1,000, 1,500, 2,000, 2,500 waz 3,000 ppm dauANgANIS
nasasilutenunuldansazanaladeunanlsd 1.5 Lﬂ.l@ﬂs}?uﬁImﬂnﬂﬂgmm?mmﬂm‘%@
wuAT e EuduLlszann 1x10” CFU/mI TaelddnmdnuaasansatnradauafiGawiniy
111 wiaandald 3, 6, 9, 12 war 24 Falus Man1snsaniunouuaTiGalaedanag
n@:mm%@uummﬂgml%ﬂ Thiosulfate citrate bile sucrose agar (TCBS agar) W@
msﬁnmwu'j’lﬂ?‘mmmrﬂﬁGﬂiuqm‘?ﬂdmmh"m;mzﬁumwLﬁu%’u@m@wﬁqmnﬁu 3
dalus LﬁﬂLlﬁ‘ﬂULﬁﬂUﬁU‘]jﬂﬂ'w@N Inefiszdunntandudu 3,000 ppm awnsodudanns

\wanyreuLRi B ldnngs FwuansliiuinansataanlulnEnziadlansidudouunfiGals

& ¥
AmfunsAnenagasdranaannluinansiasianinufun I udeluAfiEy V. harveyi 14

©

3 - 1
anana InevinnisdeafananAfaaaimenanaisanaannlulnaneiafiszsiu 0, 1,000,

P

2,000 uaz 3,000 ppm flwnar 60 du lfaumineds 11.07 nfu udsanlafuida

¥ 1 1
V. harveyi Teanisaadindiuileatfailussazioan 7 41 wudnfissasiogn 24 4alug

]
%4

k7 - 1
anAiaesfaasuanansainainlutwsveiafiszu 3,000 pom Fems1sangandn

Lo
P}

anoNaesaaa1mn s lnangsainannluTngnzia (P<0.05) wilutadiaan 48 — 168

e- =De oD
)

o 4

2lus dnssansasfenarfinganismaaadliuansrsduatdrediodn Ay nieada

q

=

(P>0.05) %qmnmswmﬂmﬁﬁﬂﬁmmdmﬁmﬁ'mmﬂ‘l,u‘iw%m@mmmﬁqumu‘iﬁ‘ﬂhf’j\i
nam Ly udmasiinssaznainisifianmsnanansatafisziu 3,000 ppm ¥unnndn 60 u

dl AI o/ as 4 2/ é’
LW@memmmmmmmmmnm‘Lumqﬂumnmu



Effects of Extract from Thespesia populnea Solandex Correa on
Growth Inhibition of Vibrio harveyi and Disease Resistance of

Black Tiger Prawn (Penaeus monodon Fabricius)

Duangjai Kittipreechakul and Monsuang Yangthong

ABSTRACT

Effect of extract from Thespesia populnea Solandex Correa on growth inhibition
of Vibrio harveyi . Experiment was designed to 2 treatments as following; treatment
group containing five concentrations from T. popuinea at 1,000, 1,500, 2,000, 2,500 and
3,000 ppm. and control group was using 1.5% NaCl solution. Each trial were performed.
Approximately 10" CFU/mI. Was inoculated into all treatments. Which ratio of extract per
bacteria was 1:1. After incubation 3, 6, 9, 12 and 24 hours, total bacteria of counts were
conducted by using spread — plate method on Thiosulfate Citrate Bile Sucrose agar
(TCBS agar). The number of bacteria at any concentration of extract from T. populnea
were decreased after incubated 3 hours while control group were increased but the
concentration at 3,000 ppm. was used, the number of bacteria colonies was the least.
These results indicated that the crude extract from T. populnea contained antibacterial

activity against V. harveyi.

Effect of extract from T. populnea on resistance to pathogenic bacteria
V. harveyi was studied. Experimental shrimp were fed with diets containnig four
concentrations of extract from T. populnea at 0, 1,000, 2,000 and 3,000 ppm. After sixty
days of feeding, shrimps with average weigth of 11.07 gm. Were challenged by
- intramuscular injection of V. harveyi suspension. At 24 hours, the shrimps fed with diets
containing concentration of extract from T. populnea at 3,000 ppm. showed significantly
higher survival rate than control (P<0.05). But 48 — 168 hours, there were no significant
differences of survival rate amongst any experimental and control group (p>0.05).

Result from this study indicated that extract from 7. popuilnea can disease resistance in



black tiger prawn if increase to fed with diets containing concentration of extract from
T. populnea at 3,000 ppm. more sixty days for increase accumulate rate of extract in

shrimps.



AN3URY

A7UNEY
A1TUNYAIT
ANTUNEYNIN
AU
NN9ATIALANANT
gunsniuazianimnaes
aunsal
AENNARDY
LANITNAREY
FRNTUNANITNARDS
dalauaLuy
LBNANTE198Y

NIANULN

10
10
12
18
30
32
33
35



ANTUIYRMITN

19

22

23

25

28

~
AN
. o = Sa A L&
1 AuandEnedaeiueldsenisaesiuanizasiia V. harveyi Aldlun1maasy 13
2 FuinuuARFetia V. harveyi Inanfugnsadnannlulninziaszsiy
}74 2 1 ]
AR dUsng 7 Tuudazdaanan
3 meansazangesienaAidesfagemisnananssinanlulnaneiasiu
BN ] AulNIINAREIAINFIUNINALLTS V. harveyi s28121987 168 F2Tig
[ dl s < - b [d dl d’l ¥
4 dm3sen + douidaununinggiu (Wefius) 10909na1a1RReEAfaINg
nanasanaanluindnsanssiusig 7 fiu Tun1INARaLAYINENWNIAY
\Ta V, harveyi
5  auilRUedu (ALRae) 1aunNMARed WAZTEUINNNITNAREY lUsraza1
60 U
v 1
6 autRaa (Aefe) neun1smaAseILarsEndanITaaedlugnszanly
SLELLNAT 7 TU
o
ANTIGEUINT

1

nsaziaNnlslsaudnsanteatanainn lun1smagan AN

v & ,
FIUNIUFABLTD V. harveyi

43



ATUIEYNINW

=

AN

1 unuusfiGaatia V. harveyi Inaufuansadnaannluindnziai

sesuAnidindusiig o luudazdaaean
a
AWHUINT

anrnrluinsnzantiunirauuisiasuniluatazioe a

—_

LAT894R A4S (Evaporator)
Ywlmaniud® (Autopipette)
ansndlunisnszaneiieuuaiise

Ll
b
o/

TuneunisnIesansainfauLAraINsasguInIAnewidiesasainans

Do A wWN

d,/ 14 o ¥ ﬂl ¥ ] dgl .

NITLAENANNAN mﬂu@mmmwawmmum’m ATLNIURDBLTER V. harveyi
:’1 = g 2 % ﬁy 7 o lﬂl ¥ ) g

7 mum@ummm‘nfaL‘mzj;nmuLuﬂqqrgmmm@mm@umw AIUNTURARLTR

V. harveyi

20

45
46
47
48
49
50

51



P 3
wavesmslfmsaiann Infnzia demsdudinsndyues

‘ﬁy o s . Y Y o
1¥® Vibrio harveyi uasmmmumukﬂGumf;afgmm

Effects of Extract from Thespesia populnea Solandex Correa on Growth Inhibition of
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feana Penaeus lAgniiuiinlflu Official List of Generic Name in Zoology
uNE1a1 498 Tae John Christ Fabricius lugussanednsoizsing o iduawwenlull a.a.
1798 dawAnd1 monodon ¥ Holthuis dudldFanaiinaasiainansan usipniinisueanauii
subspecies Af Penaeus monodon manillensis FRNINIENAINLIF subspecies ‘f:l,ﬂu
ﬁﬂwm:ﬁﬁmﬂﬂa%ﬁ\i Penaeus semisulcatus asaniannisld subspecies 1 (SEAFDEC,
1988)

ayNTAs1UIeIAINAIAT (SEAFDEC, 1988) Heiail

Phylum Arthropoda
Class Crustacea
Subclass Malacostraca
Order Decapoda
Suborder Natantia
Infraoder Penaeidea
Superfamily Penaeoidea
Family Penaeidae Rafinesque, 1815
Genus Penaeus Fabricius, 1798
Subgenus Penaeus

Species monodon

FeANeNANART : Penaeus monodon Fabricius, 1798
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- gnszanANqlsiIne 20 AR AuIN 16§

- Air pump W18 100 1 Sk 1 1AEed

- gnde 1,000 n3u

- ANAU

- W98 LATZANEAANTLAL

- e uaz gansed

2. auFun178nngs

a

- Faugou)Rge (Hot air oven)
- iASesuARaatnamEnL

- saadanAflen 4 A

- m’?lmn?mqngn;]mﬂ

- pireagrnEng (Evaporator)

- finina$ (Beaker) 11m 50, 100, 250 waz1,000 NaAART

- Tulm (Pipette) 111a 1 HadART

- 2edfuLlFunme (Volummetric flask) 21416 500 waz1,000 NARARNT

- n7zUANAY (Graduated cylinder) 2117 250 NARAMNT

10



- wisuiaAuans (Glass stirring rod)
- deausinans (Spoon)
- A9AAT VWA 50 HARART

- 1@an1uaa (Ethanol;CH,OH 95%)

] ar < 431’ a o
3. AUTUNNLATHNLTALLIANLTE

- 13aeinAINNIRANAUNEY (Spectrophotometer)
- ATedaEnmznaL (Votex mixer)

- mraniulaladl (Colony counten)

1
<

gl (Laminar flow)

1
v e
be

1313 (Incubutor)

- uiailsmansulena (Autoclave)

!
foac

- TuledATugR (Micro pipette)
- mm‘?}m%@ (Loop)

- mmgﬁmﬁ?@ (Petri dish)

- NaeANAan (Test tube)

- pziflusueanases

P

i°1 L L7 7 & 3 dl t 1 Ag
- WnAaMNIY 1.5 e fEus NNun1TsinTe
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38N1MAang

| - vy v
N1IMAaadi 1 N13ANEINAIANANTATARININENZIafan s usITauLANaThia

Vibrio harveyi

1. nswiTaNg1sainanInENZLA

nedaluingnzialiarenn dildeuiigugil 80 asrmai@as w12
1 1 b4 1 ] ¥
daluafeananuduanluuwie Wurresualfifudsazi@en vin1sdeainmin wazinluads
Tagldfianuaansesiumnududu 1,000, 1,500, 2,000, 2,500 ua3,000 ppm AINAGU
Tneldansdnuluingnzia 50 nfusaen1ues 250 Aaaans wiliifunan 7 51 ndsanniiu
o y 4 7R, = B~ y
vnsdunenierdeuniduninean avsadailsialinsasfaaiAransesgninia aniu

illdrsesarinanigamgi 80 asdnaaidaa Weszimeieiuaanagadaan

v
2. ANTETENTRLLIATIE

.31’ al a , . © ngil £ %4 = e r%,
CIALLUAVIITETUR V. harveyi U1H1491N stock Lia fu Wa\'iﬂ{]umm?zgwmwﬁmm

= oy

a g r%’ = ar rdl = = o
AAITUNILIRLNARIUN AMELTENS NWANENRBNHFITANARNT TIHAANTTANTLAN A

9

1
=

] ¥ v v
A19197 1 WINNIRNLIUENMN TR ISLTE Thiosulfate citrate bile sucrose agar (TCBS) Ul
1 $73 ¥ (] 1
gounnil 30 asraadua Wwnan 18-24 alus vinnssladasatuan 3 A% WAy
X Y oo X 4 PR & o = -
suusare9me anduiimedulalafiinani@sansdaatsazanealnfaunanlss 1.5
wafidus 1flfseiupn absorbance WA 0.6 71 540 w1 lwlums TeNiFunoiTatlszunon

1% 10" CFU/mI

3. nimvasauilse@nsninaasansannannininzialunisdudininadaaaade

Vibrio harveyi

An1meaatazni luuaaalINgNmung 15 Naaans Manrdiunassansana
1 d’l = [ 1 %’ o zd
AalmauuARFewiiL 1:1 Inaudanismeasteandu 2 gan1maaes 7 8z 2 41 Aailde 70

MRnANddurasdnsatnanTwinzaluszduaudinduingu 1,000, 1,500, 2,000,



o o = i da A LAl
A19779% 1 V’]mﬂmum"ﬂﬁl\?‘ﬁqLﬂNUq\jﬂ?Zﬂq?T@QLLUﬂV]L?ﬂ‘ﬁuﬂ V.harveyi Wimuﬂq?“ﬂﬂ@@\i

NINARALNIGLAT , Nan1IAgaLl
Gram'’s stain gram negative
TCBS agar G

Triple sugar iron agar A/A
Motility +

O-F test +/+

Arginine decarboxylase -

Lysine decarboxylase +
Orinithime decarboxylase +
Oxidase +

Indole +
MR/A/P +/ -
Citrate . +
Arabinose +
Glucose +
Inosital -
Lactose -
Maltose +
Mannitol _ *
Mannose +
Raffinose -
Sucrose -

vaeugn G = lalafldden A= Acid

+ = positive reaction - = negative reaction
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2,500 uA¥ 3,000 ppm ANAW aslunasn ez 5 NaAAAT wargAAILANELIANIZ
asazanalnReaunanlsd 1.5 wefidud andudinuuaiiFuadldynvasadliftuionte
al 9/ 1 o 7 a aa o 1 tzll = =

Gushuviniu 1x10” CFUMI adliivasnas 5 Hadans drlltnigumgll 30 asmalTsideas
e 3, 6, 9, 12 uaz24 FalmIna1i innnsasaseuTunasdeuuAfFeTaedanis

NTYAEITR (Spread plate) 1URIMTIRLNITE Thiosulfate citrate bile sucrose agar (TCBS)

NINAARIN 2 AnETzAUANNENTIuA NNz aNTaa1saT AN NNz M uan luanung

] o -g =l a =Y . . . 2 o
AaANFNUNWIRLUATIEETHA Vibrio harveyi TWRana1mn

1. N7 NUNUAITNARDN

'J'NLLNumi‘Vlmm\‘imeﬁNma@m Completely Randomized Design) Tmﬂzﬁuﬁ:ﬂ

[

d‘ 4;’ 9 dld [ < [ 1 o
nasesAuasnNatsanaantuinansiassausg o Wwieat 60 du umeaeq
¥ 4
lugnszan ldfanainngas 20 dasadnaiuen 4 ganimaaed ) az 4 11 Tnaudege

NIV ARBIAIL

& %

= i o o X &
TFANTNARDIY 1 nzgumﬂmmwmmmﬂmma‘qmwugm (Control)

9 9

[ o

ddl J -dl g k4 g ar =<
TANTINAABIN 2 ﬂ@qﬁJﬂ\m@']ﬂ'ﬁ’lL@ENﬂQﬂﬂWﬂqﬁﬁﬁlﬁwuﬂquNﬂNﬂW?@ﬂﬂ@qﬂIUIWﬁ

q 9

neafszauaNdndu 1,000 ppm
A Y o o X 9 X o &
gan1smaaasdl 3 nguianaisfiaesinaamsgasugunanansatnainluing
neafsziumNdndu 2,000 ppm

] [ £ &
gan1meaadil 4 nguianaIaTaefatasgasiugunanatsannainluing

nzanszauanNdndy 3,000 ppm

¥ L4 .
wiazganisnaaedaz@nie V. harveyi  daniandruillesnsifediinn 0.1

o

UARARTFARN



15

2. MILETENARTNARAY

L
Wifanaimengdszinm 1 wew ndsdludilniuefnanaaunn 1,600 ams
pr [ « ?:I/ o . o 4 1 o ala v < o o
Wealfuaninuiu 1 et andsionisdairanianaiainiaualndiasaiu aauau
¥ 14
50 flpiadn 411U 4 TANTIMAREd 7 AY 4 91 998 800 i wnladsiviiuesnanaauna
1 14 20 £ ¥
500 @mT A9UITqin 400 ART MARBUARENAIHEIMIGRINUTIULAZNMTGATAUT I
nanasannanlulndnzaluseduaaudndi 1,000, 2,000 wa3,000 ppm AN
2/

Tnelamnsdusss Ha Aaaidsenins 07.00 W, 11.00 W, 15.00 ., 19.00 U. uaz
23.004. AINAAU Tuszazna1 60 41U ULAHNNINAGELIAANNFANUNUARLITE V. harveyi
1 g = ni’ dl 1 %’ o <l 2/ [l
sendNNTRENEnITgALAaNMTie uasilReudiedan ) 3 Ju dnasliaaniaaeing

P ¥ dey N o @
LWNENAB quzLﬂVﬂTL@ﬂ\jNﬂquLﬂN 25 ppt

3. ﬂ’]ﬁ‘Lﬁl‘?‘ElﬁJ@’mW?Vlﬂﬂ@\‘i

9 o
IHamrgmeiugudmiutinaisnitanagniuaisainannluwinzialuszsu
A NNdw 1,000, 2,000 UAZ3,000 ppm ANasL ludmsn 10 Fdseanuis 1 Alansy
v ] 1
andutin ldfsanuisudaivlugananafndanindmuaz o s uidiu deusinlulwl

] é’ ° <4 < ¥ dl o =
uwazilatillingaviiaanmsfasaisaaiietiasiunisgode

= 4:‘91’ = =
4. NTLATHNLTALLIAY LTSI

L4 ' ke
e V. harveyi Midlunmmeaausiiniann stock e o4 FeedfiRnnsganin
e’%’ a Ag 6'901 a [ o é’ = A lﬂl
Andun N wnzIResdndiin AT uvAnenduinERsAans auuAFed
1 9
mm’lﬂumiwmafamnm%’q AZUNALNUUAMNG Thiosulfate  citrate  bile  sucrose
¥ !
agar (TCBS agar) ufaaadinduilesnsiafs Waduuansainislsaeanun fnisuen
d” al o é’ d” é’ = = [ v o k7 [ 1 g 1’/ '
deuuaiFanpesluemisdewteriameaiy udaandnlillng inetnell 3 A% reu

N1INAFBILNBANAIINTULIN DTS
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v
5. ANINARALANNBNUNIUFATALLATEY

uﬁ\‘mnL'gmr’jmmﬁ']é’q'ammiqmﬁugﬁmmzmm?qmﬁugmmmummﬁm
anTnsnzialuszdusing auasy 60 41 Awduisduau 20 #h mmwim%wammmi
naaed A1l 4 1a wUfulddueedugnzan win 1 dlendl Tealfanunsuesusias
TANNINARBILAIBABINNT 1 FU AOUNNIMAGALIALA U E e LAT GeTTin V. harveyi
Tmﬂ?mL%'a‘luﬂ?mmﬁﬁﬂﬁﬁ:\imﬂﬂi:mm 50 % (ﬁﬁlq‘lé’wmm@umd@uLLz’q’qdqmﬂfﬁiﬁmm
L‘%@wi'fls) LﬂT’]mqnz’q’mLﬁ@rﬁaﬂ?mm 01 fiaddns Weldfudnen 11m 276G x 0.5 &
WAL syringe WWIA 1 NARART syianmageLANE I UReEaLLATIRe Azl
aWNARRITUAT 5 118 LL@Z@WMH@’W’]?%\MH"] 3 914 ATIRANANTIVAADIIAANATTI
mn'ﬁflmuﬁqﬁmﬂlmwmm 7 i As1ABNNNIANBLeN UATEeITeTiuanaan
hepatopancreas m‘l,ufmmﬂgmf‘%@ Thiosulfate citrate bile sucrose agar (TCBS

di [ <4 o 1 Y 1 d‘l’ = g
agar) LW‘L]Lﬂuﬂﬁﬁ‘ﬂuﬂlu')’]f}\iﬁl’lﬁlﬂ’mL‘ﬂ@‘ﬁuﬂu

=2 aay %’
6. ANEIANUATRNU

b4
AnnzianiRrasiineunimaseazizndeniameaasn 7 5 1 navianas
2 i
AnrzianTRunssallf

1 v
- uneendiaunacatesin (Raansusaans) Tneld DO Meter

v
aungfiaasirlagld Thermometer

AranunTaius1sasin (pH) Iaeld pH Meter

b
AsANaaduntaeld Salinometer

ArANEuAN (Hadansusedms 189 CaCOs)
- wanlndis-lulngian (NHe-N, faanfusadns) warlulasi-lulnsau

(NO2-N, Hag8n5usiaamg)
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e B ]

o T N i Ve ——
dninvoayanang - NIZ0NMNAIMIANTETr

7. fuinauaufanarininenauazdnasideyaniiaia

o K ° 1'% o 4il [ dll =l o
Tuinawaufenaisfiseluszazionn 7w weAnwfFauiniaudnssen
20919NAAY UATAATITdayaN19aliAMaEas Duncan's New Multiple Range Test

(DMRT)

ANUNUAZITAIZIAININTTINE

A0UNNINTIaE

viesliAn1s9aTaanen, WelfiEnasinaudian uazenansljiisnig anniu

wAluladnszaguinAdIAmNMITa1IANT S INAINENIATHNT

228N AININT2AE

ANRUNTINARBITTUINUABUNNTIAN 2548 — FUITAN 2548 FINTLULIIAN 12 \Aau

64429
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HANITNAQ[DN

dl o < 3 o ?/ 43 ~ <
N1INAR/RIN 1 ﬂ’]‘é‘ﬁmﬂ”mﬂ‘ﬂ‘ﬂ\‘mq?ﬂﬂﬂ@qﬂIWﬁVIZLﬂM@ﬂ’]?EIU‘HQLWE]LL‘l.lﬂ“VlL‘é‘EITuﬂ

Vibrio harveyi

= L) 8 g @ = 1 ) Qsl' -ﬂy S A
NAMIANYITTAVANUTINTUVBIE1TaNA1n Ju InTnzaaen1sdudusauuaiize
Y [
¥UA V. harveyi WU SuuFeuuaiiSeganiugu uazganisnanedindumsananinly
o 1

Tninzafiszauanududy 1,000, 1,500, 2,000, 2,500 4z 3,000 ppm AWEINU B BN
1 a0 [ dyd' Qll (=) g A0 1
A1 9 Iaaed Nszeznar 3 ¥ Tus dSnauuaiSefliauiiny 1,080, 230, 130, 120, 110 uag
108 CFU/ml 9uda1l fszezinal 6 93 1ue USuauuaiisedauninu 555, 210, 185, 110, 98
4ag 86 CFU/ml a9y N5zeziia 9 42 1ue UswiauafiSelauniny 340, 262, 115, 108,
114 a2z 81 CFU/ml sudeu Nszeziian 12 % Tue UsnauuaiSolauniny 345, 232, 161,
110, 98 tag 78 CFU/ml Mud1ay uazfszeznal 24 ¥ 1us Usuauuaiisadauniny 205,

145, 120, 65, 64 (482 54 CFU/ml MUE10L A9A15199 2 tlagnnd 1

P =1 Y1 o 3 oAt P @ =
INNTINN 1 ‘ﬂzmuhlﬂ’l'lil'm?umf@!mﬂﬂliEl‘lgﬂﬂ'li‘l’]ﬂﬁﬂ\‘mNﬁiJ’d'liﬁﬂﬂi]']ﬂTUIW‘ﬁ

o Y 9 oo g T < v 1 vl o A
mtmqﬂizﬂuﬂ’nmmmummaumaa@m@m\'immswawmuu"l'm 3 ¥ Tuatile

@ 9y

’d [
wSsudfvufuganiuay Tavansatasn Ininzeiszdunnududu 3,000 ppm @13159

[
= Y

3/ 3 [
fudamsnTyueude 7. harveyi 1danga 509a9nfe AszAuanmdudu 2,500, 2,000, 1,500

1ag 1,000 ppm NN

ﬂ’]‘é‘ﬂ/lmﬂ’ﬂ\‘iﬁ 2 ﬁnm?:ﬁum’mﬁuﬁuﬁ m:u1mmmmmﬁ”mmn‘lﬁw%mmﬁi%’mu‘l,umm?

] & d’l = = a . . . ¥ o
ARAMMNANUNIULTIBULANIIETUR Vibrio harveyi 1‘1&?’1\‘1(}@’1@'1

v

IR 4 v 14 '
fanananiiaeaiageamnaaessrazoal 60 Suluiniadeaesienaianluganig
NARBIT 1 894 Wiadu 11.01, 11.16, 10.98 uaz11.14 niusasa ANAIAL uazliniTe

V. harveyi $efuAn absorbance WL 0.6 #1540 w1lwums TeddTuIu@einiy

1 o

8.25x10" CFU/mI inndsitiafanananluusiazganimaaesiiunm 0.1 dadanssiasy

1
v [

NANIINARBINLTINAA AN lWTe 8-24 FaTua Tnendeannanidatlszanns 1 dalug

9 9

1 4 o Aﬂl 174 1 ?; QI = ! oI/ [
RCNUTNNATATNBAINITLTENT ‘lm’mm Fufianntganaludaanan 6 Falie Anaizannig



A1919% 2 BunuuaRZeaiin V. harveyi Anaufuansanaainlulninziafiseiu

L7 7 ! 1
ANNLTHTURAN 7 Tuusiazdasinan

19

sYAUAIN DY 1BunndsuAiize (CFU/mI)
PRIANTATIA nan (Falug)

(ppm) 3 6 9 12 24
Control 1080 555 340 345 205
1,000 230 210 262 232 145
1,500 130 185 115 161 120
2,000 120 110 108 110 65
2,500 110 98 115 98 64
3,000 108 86 81 78 54




Usurnuuumiitse (CFU/mI)

20

1200 1
|
1000 — . —— control
800 — —=— 1,000 ppm
1,500 ppm
600
—¢— 2,000 ppm
400
—%— 2,500 ppm
200 - | —%— 3,000 ppm
|
O | I ] I

szEs19a (H21n4)

2?1 UFunnsuueiiF eriaV. harveyi inastuansasaannluinanaad

seAuAAdndusiig 4 luusaviasan
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]
o 7 o =i

i 3 b3 1
ga9fanaIATInIAsazAEaruauEai LNy 99981 48 Falis wufinanAganiImaaedi 1

q q ]

b

k4 ¥ [

a4 fnemneiiin wazdaaaan 72-168  Falus Twudndfanatsmneiisgn fanansnd

9 q
[

- = a9 o v o R 4 o 4

widasaaiianislng dmduienaianlunnganimeaesiwandainisise iletiueniae
v

uuATIFEan hepatopancreas WULTA V. harveyi AMUAUNIN  A1UIUNITANHAZANTEY

¥ o s dl [ Y % ° -dl £
TNNATATRAANANRAITINN 3 Lm::'amm?fﬂmrmqmmmﬂu‘gmm?wmmw1 N4 UAAING

Fam3199 4

dl @ ¥ 14 ° 4=l| =S
AMNFATINN 4 @zmu"lm'mﬁmi@mmqmmmmmim@mw 1 79 4 luszaziaan

s [ [ t

24 dalus At 62,5, 75, 88.75 uaz100 tlefidus ANafu wudrdnssentedls

]
o [ % =

naranluganimasesd 1 wanseiueteidedrAnyniatanuganimaaedh 4

s

(P<0.05) uwsluuansinaiuadeildadifyneafanuganismesadi 2 uaz 3 (P>0.05)
=

sravIIanT 48-168  dalug dnssanvasianaInifiAavingu 50, 68.75, 80 waz 87.50

wlefifus musau nudadnssensastanaisluganimaaas 1 fa4 ldunnsineiu

1 o v 0 o

At NNTBAIATYNINATH (P>0.05)
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o v - ‘ o <
M1T14N 3 ﬂq?ﬂqﬂﬂgﬂﬂaﬂﬂ\?qqq@qﬂqﬂL@ﬂ\?ﬂ'gﬂ@’]ﬁ']?mﬂuﬁ']?ﬂﬂm@qnsl-‘UIWﬁsz@
v
TYALF "I ﬂusl,uﬂ']?'ﬂﬂ@@Qﬂquﬁun]quﬁULﬁﬂ V. harveyi $281Z19QN

168 dINY

dalug NNIFNEIAZAN

N
N
N
w
S

69 1 2 3 4 1 2 3 4 1 2.3

24 10 5 5 10 6, O)Y" 5 l—6— 0 ¢ 0 0 0 O
48 15 10 5 10 58-I | 1§ O T ~O0=9 5 0 0 5
72 15 10510 507410 440 S ALLOS 5 0 0 5
96 1of ¥ §7 1 /U 12510 ¢/ Jre2c) P 5 0 0 5
120 19 19 5°I9 Y /s a 3l aenonn B! 5 0 0 5
144 19 10’5440 5 0 10 10 T Ceyd 5 0 0 5
168 18\ 10 $¥610 5 ‘ QO TTOT[IP8 YN[ 0Iwd 5 0 0 5

%N 75 50 25 50 25 0 50 50 0 35 0 456 25 0 0 25

1 L
WLEME, TANITARENT 1 gAIRUFY
dl -34’ ar FS dl o v W
TANTNARBIN 2 zgmwug'm + gansanaan luInEnzIaN T ALANIINTY
1,000 ppm
dl ag (% 5 dl [ 77
TANTNARAIN 3 @mwugm + grrannannluinsnziansziua NN
2,000 ppm
dl -g o 5 A=il o ¥ W
TANINARAIN 4 qmwugm + gn3anaann W InNENZIaN s ALANITNAW

3,000 ppm
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P o P . LA [ o o X %
A191971 4 ARsnTen T Z‘SQHLUEI\TLUHSJ’]W‘JE?H (Lﬂmmum) TANTNNAIANIAENABDAINT

& ! o v
nanarsannanluingneianssiusie fu Tun1aagaLANinunIwiufe

V. harveyi
BRTTAM
TANITNARDY

Falus 1 2 3 4

24 62.50114.43° 75.00220.41%° 88.75£22.50"°  100.003-0.00°
48 50.00120.41" 68.75123.94™ 80.00+23.45"  87.50114.43"
72 50.00+20.41"™ 68.75123.94™ 80.00+23.45™  87.50%14.43"
96 50.00%20.41" 68.75123.94™ 80.00+23.45™  87.50%14.43™
120 50,00120.41™ 68.75123.94™ 80.00+23.45™  87.50%£14.43™
144 50.00£20.41™ 68.75123.94™ 80.00123.45"™  87.50114.43™
168 50.00120.41™ 68.75123.94™ 80.00123.45™  87.50114.43™

] p
al =1
ANIEILUR ‘Iqiﬂﬂ’]ﬁ“ﬂﬂ@‘ﬂﬁﬂ 1 zgmwuﬁ'm
dl é’ % < dl o ¥ W
‘I!ﬂﬂ’]?‘ﬂﬂ@‘ﬂ\?‘/l 2 zgmwugﬂu + ﬂ’]?’&ﬂﬂ@’lﬂeL‘UIWﬁVlZﬁL@Vlﬁ‘gﬂllﬂQWNL‘lIN“IJu
1,000 ppm
dl .i’ ar < dl o ¥ W
ﬁﬂﬂ’]?'ﬂﬂ@’ﬂﬂ‘lﬂ 3 zgmwug'm + ﬂ']i‘ﬂﬂﬂ@"]ﬂlU‘EWﬁ‘l’lzL@W??&ﬂUﬂQWNL°1]3J°11u
2,000 ppm
a & o < R o [ Y
TANTNARBIN 4 Qmswug'm + @qi‘ﬂﬂﬂ'ﬂ’]ﬂb‘LUIWﬁVlzLﬂVliszﬂ"ﬂNL"ZJQJ"II“IA

o o

FdnesteTululuuauLanIANLANANNTUBtNe T A1 ATy NINATS
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¥
ANTFUDIUN

anmsnzianiBresiiaunimeses LAZIEUINNITNARRIYNT 5 T4 NN
N1INAREIHAG9] il ﬂ?mm@@n%L@uﬁ@:a'\ﬂuﬁﬁﬁm@g‘i?wdw 5.35-6.30 HaaniN
sedns grunnfaastinflAinaszuing 25.80-28.63 seraadas Arnvadlunsefusing
ANBEIENIN 7.25-7.72 AN R AL 25 ppt AR duAHAagsznIng
70.50-103.50 HadnTusedns 189CaCO, wenluiia-lulnsian dd1atszndng 0.01-0.08

fiadnfusedns uazlulnef-lulasauiidnagsendng 0.01-000  TadnFusadns dedn

o 1 1 £ dl 43 14 o
pananaaflutaaivanzanlunisidesdinainn
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ANt 5 anTReestin(ANRRE)ARUANINARSY KAZIETUINNNNIMASas U EZI9A" 60 Su

gams sver B amuugd Acadlu eon moan wanladfly uleed
NAARY 1981 BANTIAU namiflusne AN ifusng
@) (mgnH  (°C) (ppt)  (mg/)  (mgl)  (mg/)
1 0 6.25 28.10 7.71 25 7750  0.01 0.03
5 5.63 28.60 7.65 25 7150  0.06 0.09
10 5.89 27.30 7.40 25 90.25  0.07 0.04
15 5.75 27.15 7.39 25 89.00  0.04 0.02
20 5.75 27.00 7.60 25 82.75  0.02 0.05
25 5.50 26.75 7.40 25 84.25  0.06 0.01
30 5.38 26.50 7.33 25 10150  0.08 0.09
35 5.88 26.87 7.50 25 84.75  0.03 0.08
40 5.75 26.00 7.25 25 BAo A\~ 001 0.03
45 5.88 26.00 7.30 25 10250  0.01 0.04
50 5.75 26.75 7.4 25 95.75  0.05 0.02
55 5.63 26.88 7.51 25 85.25  0.03 0.02
60 5.75 27.17 7.41 25 91.75 ~ 0.05 0.06
2 0 6.25 28.00 7.69 25 7745  0.02 0.04
5 5.63 28.63 7.57 25 7225 0.06 0.08
10 5.88 27.30 7.39 25 89.50  0.07 0.02
15 5.62 27.00 7.41 25 8650  0.03 0.01
20 5.63 27.00 7.63 25 81.50  0.01 0.07
25 5.43 26.80 7.42 25 82.75  0.08 0.03
30 5.38 26.66 7.35 25 90.25  0.08 0.09
35 5.85 26.79 7.55 25 85.00  0.05 0.06
40 5.88 26.25 7.26 25 84.25  0.02 0.02
45 5.75 25.89 7.31 25 10350  0.01 0.05
50 5.68 26.87 7.47 25 99.25  0.06 0.04
55 5.63 26.90 7.51 25 84.75  0.03 0.01
60 5.90 27.10 7.39 25 90.50  0.07 0.06




A3 5 (5ia)

gans  szer  WBum ol A Aan aonn wanlwdle lulmed

NAREY  1NA1  AANTLAU neadluane AN fusng
()  (mgh)  (°C) (ppt) (mg/)  (mgh)  (mg/)

3 0 6.30 2823  7.70 25 7755 0.02 0.02
5 5.50 2863  7.65 25 7250 0.07 0.09
10 5.88 2727 7.4 25 9075  0.08 0.06
15 5.50 2723 7.38 25  86.75 0.02 0.01
20 5.80 27.00  7.63 25 83.25 0.01 0.05
25 5.48 26.73  T.44 25  81.50 0.07 0.03
30 5.30 2652  7.31 25 92,75 0.08 0.07
35 5.80 2683  7.48 25 8375 0.04 0.08
40 5.75 2615  7.26 25 8275 0.01 0.02
45 5.90 2580  7.31 25 102.00 0.02 0.04
50 5.88 2672 745 25 96.50 0.05 0.03
55 5.63 2678  7.53 25  89.75 0.03 0.02
60 5.88 27.00  7.39 25 9525 0.05 0.07

4 0 6.29 28.00  7.72 25 7750 0.01 0.02
5 5.63 2863  7.60 25 70.50 0.05 0.07
10 5.89 2725  7.41 25 8870 0.08 0.03
15 5.75 2725  7.39 25  84.25 0.03 0.01
20 5.70 2700  7.63 25  81.25 0.01 0.04
25 5.43 2673  7.40 25 8325 0.06 0.01
30 5.35 26.42 7.30 25 83.00 0.05 0.06
35 5.83 26.92  7.51 25  84.75 0.01 0.02
40 5.80 26.00  7.26 25  103.25 0.01 0.05
45 5.85 26.00  7.30 25  99.25 0.04 0.04
50 5.70 26.85 745 25  85.00 0.05 0.03
55 5.65 2686  7.51 25 8225 0.04 0.08

60 5.90 26.97 7.42 25 95.75 0.06 0.02
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RUNELUE TANITNANDIN 1 qmwugm
dl .3 o Yy dl o ¥ W
PANINARDIN 2 @mwugm + ﬂ’li‘ﬂﬂﬂ@'\ﬂeLUIWﬁ‘VIZL@V]?Zﬂ‘]Jﬂ‘J’]NL‘IJN‘IJ“IA
1,000 ppm
dl g as < dl o 77
PANITNARDIN 3 QGI‘J‘WHE’]H + ﬂ’]ﬁ‘ﬂﬂﬂ@qﬂeLUTWﬁVIZLﬂVlﬁ‘Zﬂ‘UﬂQ’]NL‘IJ&I‘IIu
2,000 ppm
dl ﬁ” o & dl ar ¥ v
TANTNARDIN 4 zgmwugqu + Zﬁﬁ‘ﬂﬂﬂ"i’]ﬂeLUIWﬁ'VlzLﬂVl?ZﬂUﬂ’ﬂNL‘IJQJ"H‘L!

3,000 ppm
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A13197 6 ANiRuesn (Aef) feun1maans Lazsendnaniasedlugnszanly

“RIZAN 7 U

gan1e srer BN gouugl Aodu An Aonn wewlaidly Tulmedd

NAREY AT AANTIAL ngenilusng AN LuANg

(4)  (mgh) °c) (opt)  (mg/)  (mgh)  (mgh)

1 0 6.30 27.30 7.75 25 102.10 0.02 0.01
2 6.20 28.00 7.71 25 101.50 0.01 0.01
4 6.25 28.00 7.67 25 103.00 0.01 0.03
6 5.90 27.30 7.46 25 100.25 0.05 0.04
2 0 6.25 28.00 7.80 25 99.25 0.01 0.01
2 6.20 28.00 7.57 25 100.75 0.01 0.02
4 5.88 28.00 7.63 25 100.25 0.02 0.02
6 5.90 27.23 7.55 25 99.25 0.04 0.03
3 0 5.90 271.75 7.70 25 103.50 0.02 0.01
2 6.25 27.30 7.69 25 100.50 0.01 0.02
4 575 28.00 7.50 25 99.75 0.03 0.02
6 5.85 27.75 7.57 25 99.25 0.04 0.02
4 0 6.00 28.00 7.75 25 102.50 0.01 0.01
2 5.88 27.30 7.60 25 101.75 0.01 0.03
4 5.85 27.30 7.57 25 99.50 0.03 0.03
6 5.75 28.00 7.44 25 99.25 0.03 0.04




! E 74

I =
NHEILUB ﬁﬂﬂﬁ?‘ﬂﬂ@@\‘m 1 zgmwug']u
dl dil' o’ Qr dl o }74 2/
ﬁﬂﬂﬁ?ﬂﬂ@ﬂ\m 2 qmwug'm+'émzmmmﬂiu‘iw'ﬁmmmzmummLﬂlmju
1,000 ppm
= 1 ’ o < - o v v
ﬁﬂﬂ’]i“ﬂﬂﬂ’ﬂ\iﬂ 3 @mwug'm+ ’s‘i’]?ﬂﬂﬂ’%’ml‘i_lIWﬁV]gLﬂ%?ZﬂUﬂ’ﬂNL?lN‘IJu
2,000 ppm
4=~lI 431’ [ %4 ar dl as L7 74
‘qmm?‘wmmw 4 zgmwugm+mmﬂmmn’l,u‘EWﬁmmmmumwmmu

3,000 ppm
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a o
ATTURANTITINANDY

N1IMAaadN 1 NTANINATadANTa AN INEN=lasan1st L danun? Gt

Vibrio harveyi

NNANIINARAIUTEANENINT9d17an nan U IwEniaAan s U TauL AT (el
a , ! o S o :’z a d” = a 14 P
TR V. harveyi wudnansannannluinanziaanuisadusdsninaiyresdauuaiGeld e

= [ d; Qf = Qrddl 1
wRrauweuiugancuan Heainlulnsnzialanseangnindedn Kaempferol waz
Kaemferol-7-glucoside TelgnatunisfiudadauunfiFels Gedanadasiunismaaniaas

Ghosh WAL Bhattacharya (2004) Hnnaasanngns Kaemferol way Kaemferol-7-

124

glucoside a1nTwsnziadegnisaldlunisfudalsnanni@aswazuuafiGald wanaini

Wumag (2547) aneeaudngnsainanniimeanalasgaunsaldlunasdusade V.narveyi té

Sy

Imﬂﬁms@@nqw‘%m@ Kaemferol Llag Kaemferol-7-glucoside

& o v v A o < Y
NISNARRIN 2 ﬁﬂ'ifﬂ?%ﬂllﬂ'}ﬂllL“]JN“IJ‘H‘V]LV]NWZ@N‘H@\T@']?ZQT’]ﬂ@'thﬁ‘V]xL@Vﬂ‘ﬁN@Niu@qﬂ']?

siRRINFuNIMTauLARGalla Vibrio harveyi Tuffananan

dl b Y & J o & d' s 74
’Q’WﬂN@ﬂ’lﬁ‘Vlﬂﬂ@\W]vLﬂ Lams LiAWdn ansanmannlulnsnzianseaumnuidudy

1 v 4
3,000 ppm. Mnanluanmslffanaiaifuluszazioan 60 SuiuiinasoAnufmunuseida

q

. dl & = Ardl o Z’/ a é’ A A Y o

V. harveyi Wadannlulnsvziafiansaangnanainisodudanisiasyaedanuanie LFs
! 1

n1Aaesh 1 wananifiganAfeiun1smMaaa1ed L lavarasan  uazA (2004) 14

e inEnziaanisndudsiasAuANKLATIT LAMAIETTA LAAINNIINARAINLIG

P 1 v 2©
anrafnannInanziafiszauaududu 3,000 pom. aunsadudadeldinneluszazioan 24

v
] %

doluainiy Teudnssansasfenaianluganimmaaasdl 1 azuansiugAnNImMAResR 4

o

aghafidudAtynieads (P<0.05) luanefisvaziann 48-168 Falue ganismaassdi 1 ndy

1 1 [ I} o o %4 aa %4 A d A
TdunnsneiuedldodAnn1eadn duganismaaesd 4 (P>0.05) Fearailiadunann

seaizantunisliansnangarsannanluingnsiawnfananailusceazingn 60 Ju WL

q q

1
o

v 1 14 9
anqazduiinl auinldansadanazanlusiafeeglusedulaanladimaawalunisdudaiae
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a = I 1 d' o :’/ 9 o Qr dl o/ 7] dl
wuANZeatnseles aaiuninldaisannannlulngnsianseauaiududuin 3,000 ppm
ArtiNszaznan lun1slia 111 uIul N Wi NERTINITHaNATa R Aan U TNEN S Lase

21917 1 dlanfulduinau
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VoI UDUUL

1. Aasiinmenesldasatnaninsnzisludiunsunndaug desiluseendld

Tuau Lw?’1z'mmﬁmmniw%muﬂﬁqﬁqw%mqmﬁ’ﬂué’mﬁuj wanMiaaInn1ssuEaTe
g6 < o’ ?:I/ as 1 i o

wuAfiZe 31 1o5a wazilnsn@s Agyalunissiasunsds, dudanisinizassfdauiiad

nAgN uazaangnaRasTuLLsTamdIunan sy

2. msiinnsAneEnszeznainisifanmsnangnsannannluTwsnyianisssu 3,000

o =

ppm dasliunuminle Asazdaaldianaianfiaousnuniulsa téFas i lasiaus

9, N9

U [

a = a o [ Qr ] b7
3. aasin1sAnwtelszAnininaasansasiaainlulnineiasatenatanlugnu

9 q

r_'ll | = a [ 1 G ¥
AU LU ﬂ’]ﬁ‘L@?QJLﬂUIﬁ] ANUANUNIUFRANIATY A LA
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v 1

E t% 1 2 14
2537. Annsiiiensimnziaesdndunaedls. anniddanismwizidasdndin

F2El RIMIAGITAT NTNLFZHG. 109 1.

L 4 ¥
109 ANGITIOL. 2534, ANNTNISRENTNAIAN. F1UATHETIA. NN, 202 U,
Wnmag 5imgaas. 2547, Hameanelas. annfuddugunindndin. neutlszas. nganws. uih
128-135. '

14 ¥
fads Foefe® uarnuan suRdml. 2534 Agayulne. Ta. 1a. waums g, 243 w.

¥ 174 14
wadiang WAnna. 2544, MadiATziin. ianaslszneunizaau AT INIZIREdRd

AMZUSENY HVNMENAINEATAIRAT U142 NTUNHEIIUAS. 83 U.

WgA ynieiAndu. 2531, amsuaznisidemistenanen. Aininfdesuun’, ngaunny,
63 U.
Inel \eaysouassu. 2542, waunynsnayulng Audafan 5. 1 sauaniiu (1997) anfn.

NFIUNNL. 880 U.
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pond. Asian Fis. Sci. 2: 93-108 p.



34

Ghosh K and TK Bhattacharya . 2004. Preliminary study on the antiimplantation activity
of compound from the extracts of seeds of Thespesia populnia. Department of
Chemical Technology, Unoversity College of Science and Technology, Calcutta

University, Kolkata, India. 93-107 P.

Giorgetti, G. 1990. Diseases problems in farmed penaeids in Italy. Actes de Colloque

9: 75-87.

Johnson, S.K. 1978. Handbook of shrimp Disease. Texas Agricultural Extention Service,

Sea Grant College, Texas A & M University. 22 p.

Johnson, P.T. and D.V. Lightner. 1988. Rod — shaped nuclear viruses of crustaceans :

gut — infection species. Dis. Aquat. Org. 5 : 123-141.

Lightner, D.V. 1977. Shrimp diseases, pp. 10-90. /n C.J. Sinderman(ed.). Disease
Diagnosis and Control in North American Marine Aquaculture. Elsevier Science

Publishers, Amsterdam.

L lavarasan R, M Vasudevan , S Anbazhagan and S Venkataraman . 2004. Isolation of
Biologically active Naphthoquinones from Thespesia populnia. Department of
Phamacology, C.L. Baid Metha Collage of Pharmacy, Jyothi Nagar, Old
Mahabalipuram Road, Thorapakkarn, Chennai, 600096, India. 30-227 P.

Owens, L. and S. Hall-Mendelin. 1990. Recent advances in Australian prawns disease

and pathology. Actes de Colloge. 9: 103-112 p.

SEAFDEC. 1988. Biology and Culture of Penaeus monodon. Brackishwater Aquaculture
Information System, Aquaculture Department, Tigbauan, lloilo, Philippines.

178 P.



35

&z d‘ ¥ o [ ¥ - = & 1 Y o £ L83 14
wnanstluenansnanulidmsunisidnuienis@nwiringy ldeugnlvhluldusslomisunisen

Lidnsallagrsau Snviudiidaulasion uasdesdsdsdadivaaenaisynasaninisiluly



36

&z A Y o v £ d‘ = & 1 Y o £ ¢y ¥
wnanstiluenasianulidmsunisidnuienisfnwivingy ldeygnlviluldusslevlaiunisen

ludnsallagsau Snvivihudlvidauwdasion wasdesdedadadivetenarsynasaninisunluly



g

NSLFTLINANALAIUNNAS (Nacl) 1.5 wlafidus

WRNaNTAZAEN RS 1.5 % WFNms 1 AR
B 1 100 ml M NaCl 1.5 g
£ 1000 ml ¥ NaCl 1.5x1000 = 15 g
100

1 ¥ 1
A8nnswiTan - 49 NaCl 15 g Rntnauliasy 1000 ml auliazans

- 14 clave

ﬂ'ﬁi‘LGl??ElﬁJ@’]?ﬂzﬂ’]ElL@ﬂ’lu‘ﬂ@ﬁi‘zﬁ‘l_lﬂfrmL%N%Uﬁqﬂj

anravansenueanssAUANdndy 1,000 ppm WEunss 1 dns

AN LaNIUaa 95 % 15uIRT 1 1A, Nilladns 0.7896

g7 1 A = 1x10° an.
8141707896 nn. =  10°%0.7896 wn.
A ) AR |
a8 v, . 1.000x1,000
(10° x 0.7896)
Voo 1.27 ua,

v
o o ¥

fatiu fagldianiuasidudu 95 % 1.27 Na.

a17avanelan1ueanszAuAMNdndy 1,500 ppm UFunas 1 Ang

¥
FFAUINL LANIUARA 95 % 1FNNAT 1 NR. Niiladns 0.7896

a9 1 nn. = 1x10° an.
8141707896 nn. =  10°x0.7896 wn.
M Ny, - Ny,
azld v, . 1.500x1,000
(10° x 0.7896)
v, 1.90 4a.

¥
frarTu Fasldianiuesidingis 95 % 1.90 N4,
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ansazanlaueanIzAuANdnd 2,000 ppm Uiuams 1 ams

ATAMI 1ENIUBA 95 % 1BUNAT 1 Ua. Tiileans 0.7896

a1 nn. = 1x10° .
81 4170.7896 nn. =  10°%0.7896 wn.
AN Ny, - ny,
agld v, _  2.000x1.000

(10° x 0.7896)
N 2.53 1a.

v
patiy faaldien1ueadudi 95 % 2.53 ua.

ansazaglaniuaaissiuadindy 2,500 ppm sunns 1 ans

ATANUINS  LENIUBA 95 % 1FHNAS 1 NA. Hiiiaans 0.7896

. (O g, @ Oolod an.
01 &190.7896 nn. = 10°%0.7896 wn.
M’ » RRAAYAW Nl
azld v, . 2.500x1.000
(10° x 0.7896)
v, . 347 ua.

@
v e v

Wi peeldien1ueaadnds 95 % 3.17 ua.

aTazanalen ueantzAuANdnd 3,000 ppm Bunns 1 ang

b7
ATAIUINL LONTIUARA 95 % 1FNNAT 1 WA, N1ila&NT 0.7896

a7 1 nn. 1x10° .

10°%0.7896 N,

81 417 0.7896 nn.

M Ny, - NV,
azld v, . 3,000x1.000
(10° x 0.7896)
v, . 3.80ua.

9134 Faeldan1uasiiNtu 95 % 3.80 NA.
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v
v

¥ o W Adl
AMULTNUUURIANTFIF U v, = 1FURATIDIAINARINITUN

UNNEILWR N,

1773 ddlil d’ﬁl
AMNIINTRUIBIATTNFABINIT v, = FU1RT1848199ARINNT

N,

AAnaedeN - wirnNienueadudi 95 % auBuinsildaualddnedul
wsiazaudindunsfeinis dannldeenlsiuBunmnsq 1,000 wa.
v v 1
- g nslnANtn ARl SRS 1,000 N4, e lwdn T

- wansazans ldanaiunas iuliineannuas

1En9aTAuarInTIziaIN TN

ANl LN T LTl We0

1. Lm?ﬂuﬁqmmﬁﬁl%ﬁmelw“lummgﬂwvjmu'\m 100 gRUNAMIURINAS
i lUSnAnEaeLeEasR pH

2. \@andas pH Taenmyy MODE agazuamAntes pH fisaeanuiviuiinnumi
Standardization #lginAnaunihil f1éeanis Standardization sl Iinmyln CAL

3. MA4RNEN electrode aﬁ’qmﬁﬂnz‘n'“uLLfo’ffaﬁqm‘-ju”Lumm:ma Buffer usn

4. \A3psazandAn Buffer NTAlS uazazianis Standardize 184 TnadnTuwsiFide

1
=

Cd s
AnaulFAf
5. NALN MODE e 3uyin13in
[ Y4 v 7 %’ olz ¥ 1 o ] 1 1
6. N8 NE9 electrode Faginduudaquaslusinadtauazaua pH ainaa

¥ 4 1
7. @electrode  ynAfiFeUInaundtaInlfude uazsiviasnisudlily

arazasldunadannaalss (KC) Aosdindy 3 luasadns
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AN AN

AneR8 APHA (RElRLazAY, 2537)

1. maatidethaBunms 25 fadans adlumngilany

2. \AY Phenolphthalein indicator 2 ueia tasazanenduany dnliifin
dA1982A180.02 nFuaNgaTaeRnzdiu (H,50,) luasazans 1 ans dsarludowm nasla
snAat 9 TunaiaNziu (H,S0,) nfiasszanni 0.2 adans wehansazaneliuanius
wlaratAnnsanuzauH,S0,) ﬂ%ﬂﬁi@iﬂ@uﬁmuwm‘lﬂ

3. thansazanelaifidauy Wi Methyl orange 2 weim udalamsmansazanedae
nIARINEi(H,S0,) IWa1razaned reddish orange (Aumsandu)

4. Flnmsnees 3unsamniida 2

[ %

] ¥
5. TfuiniBunprueansanldluda 2 uay 3 udaarurunaAtANlusA1g feit

N1TAWIRY

ANTuA(WInAL Dadnfuuradaunnualumn/ans) = BxNx50,000

b2
LaRAMNTURIUNFaLNY

! -4
@@n%@uﬁaxm gl

v !
1. wiraNsfaetisiiaydiazilueanglauyauin 100 gnuiAfiaumimns
inlUdnsaenesasin DO

d’ 1 = dl ’01
2. pTadazlandAaandliauiazanaluin

1Bunnuanluiie- lulnsiau

fa838 Phenol-hypochlorite methed (AR LazAnLy, 2537)

1)
al g

] ! ¥
1. newdnmey irsaduiofiayldienuasiasudsiaansa HCl 1Raanefiduuans 419

% %, Ql/ ¥ ¥ ?/
faetinndi arunsaldnsaliuans 1A

o

%’ Y 1 a aa . 9/ Y o 4&1
2, ARUIAIBEIN 5 1adanT ldadlunaaniio wdaliuansasanefisil
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=

(1) 0.2 aAARNT URIAIAZA1E Phenol-alcohol
(2) 0.2 NARART UANE1TBEANE Sodium nitroprusside
(3) 0.5 UARARNT WRIRNTAZAE Oxidizing
nanlaeld Tube buzzer
3. vhnszanw Aluminium foil Fuilaulanenaanuda ietlesiuuanaiisann

v 1 4 3
ussenAallidadu senaenufaiiclfinelfiarsazaevindnianlnaanyssal indu

v
Q-d!ddoa

asUsznay Indophenol Teil@dunRduTelAu Ry sz 60 w17
v 1 1
4. §aF1 Absorbance 184tifaatinganda 3 AaeLATas Spectrophotometer #i
¥ 1 3
Wavelength 640 unTuuss Tagldinnawilu Reference solution (Blank)

5. 9mA1 Absorbance 189 Reagent bank 1az&1982a"¢ Substandard
2 [
18ATTEIY

v J ]

1. sldinnau De-ionized water Awwiseinlug 9 a1n Cationexchange resin

@ .

AMFUBTINATATALUATAATIZYINY

%’ as 1 <3 dld a = 3 2/ ¥

2, disdeadueadsiivluresifiilaalin uazvasauiiaqsiuilanesdos
Aluminium foil szug9n1saesd TdaosiansazaeiilaniasciveduiaanniAuazantna
3. gunsal arsiadl waznednWeniiduesludunan avsifivasnainiFand

v
Az wazlulidlanaduanfaasauazanrazans

1Runadlulasi-lulnsian

finti3T Colorimetric method (watfiay)g, 2544)

1. zﬁ'}ﬂ?ﬂﬁﬁﬁf;ﬂﬂwﬁﬁmmﬂuMﬂ Aasnsawtindat Poltcarbonnate filters
LasEasdInITAENIasdatTN Ao

2. Aaaindnadie 5 DaRART ANENTATANY Sulfanilamide 0.2 NAABAS uAY
pNNF9E N-(1-Naphthy)ethylenediamine dihydrochloride solution (NED) ATNAIAL

3. Feel¥ezanni 2030  wad udarinlidnen Absorbance  Faeiies

Spectrophotometer ﬁ Wavelength 540 W lulums
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A1219EUANT 1 NMsaesziaRilslmudnmsantasianainnlu nsmageuaay

2w
FunnuAeLa V. harveyi

nan@alug  sov df ss MS F C.V. (%)

24 Treatment 3 31921880 1064.0630 37624  20.6186
Error 12 3393.7500 282.8125
Total 15 6585.9380

48 Treatment 3 3192.1880  1064.0630  2.4350™  29.2109
Error 12 5243.7500 436.9792
Total 15 8435.9380

72 Treatment 3 31921880  1064.0630  2.4350  29.2109
Error 12 5243.7500 436.9792
Total 15 8435.9380

96 Treatment 3 31921880  1064.0630 2.4350  29.2109
Error 12 52437500  436.9792
Total 15 8435.9380

120 Treatment 3 31921880  1064.0630 2.4350"  29.2109
Error 12 5243.7500  436.9792
Total 15 8435.9380

144 Treatment 3 3192.1880  1064.0630 2.4350"  29.2109
Error 12 5243.7500  436.9792
Total 15 8435.9380

168 Treatment 3 31921880  1064.0630 2.4350"  29.2109
Error 12 52437500  436.9792
Total 15 8435.9380

PR - ¥ = UWANANTUNNADE RrzAuANNTasi 95 iwlefidus

1 1 o o dl o d‘ 0'/ & @
ns = Tlumnsnaiun19a R Nezdua @iy 95 wafidus

-
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dl d. o
DINKUINK 2. LATDNANAAIS (Evaporator)
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newan®. 3. Tilndn s (Autopipette)
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