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A Study to Set Guidelines in Developing Nile Tilapia (Oreochromis niloticus) as Safe Food

Chanagun Chitmanat and Surit Somboonchai

Faculty of Fisheries Technology and Aquatic Resources, Maejo University, Chiangmai 50290

Abstract

The purpose of this research is to determine the bactertal contamtnation in Tiiapia raiscd in a varety
of culture systems and in different seasons. The result will be used as possible indicators of bacterial
contamination leading to set up guidelines for a food safety program. Bacteria were isolated from fish organs
including gills and guts as well as flesh. Bacteria in the water were also counted by sampling. Approximately
80% of the fish farming in this area 1s integrated systems where fish are raised together with either chicken or
swine. The average bacteria contamination in fish from intensive systems was 130.92 + 1.44 colony forming
unit (CFU)/gram while the average bacteria contamination in fish from integrated systems was 186.67 + 4,10
CFU/gram. The bacteria contamination found in fish from integrated farming was 42.58% higher than the
ones found in fish from the intensive farms. Twelve bactena species found werc Acinetobucter sp.,
Aeromonas sp., Burkholderia sp., Chryseomonas sp.. Edwardsiella sp., Enierbacer sp.. Escherichia sp.,
Pasteurella sp., Plesiomonas sp., Pseudomonas sp. , Micrococcus sp. and Staphylococcus sp. Furthermore,
we set up the experiment to reduce the bacterial contamination. Flow through tap water achieved total
bacterial and coli form bacteria reduction better than use of a roselle solution after 24-hour
treatment. Referring to the farmers™ awareness of baclenal contamination, 68.8% of farmers understood the
measure to prevent bacterial contamination. The fanners who raise tilapia in an intensive system had greater
awareness in bacterial contamination in tilapia than the ones who raised tilapia together with either chicken or
pigs. In addition, 33.30% of consumers had confidence that fresh tilapia in markets was safe to eat while
59.91% of themn were not sure that these fish were safe to eal. However, most consumers trust freshly
processed tilapia with food safety labeling, reliable distribution site, and cleanliness of apphances and

sellers.

Keywords: Tilapia, food safety, bacteria contamination, post harvest



711

Uszimalvnolinisus Iandariingalszinn 30% voansusInatanianua (Piumsombun, 2003)
nazinnTiumsuslaahgeiusddateansiznimbadiuems Tdsausmdgone  Tududr
Ausmuemsge M ldmsipssdmiadugsfemsineasildsuanumulovesdssmrunall ogiels
=% .g'i 6 o a [ o d. X ay = T F-1 =5
AateeInsnemsdussgudmsudartdonldluns@odinimgeuin - nafegads 60% o4
fupumswanatug  InEAsNTIImeInINRIzasauunsAdalia1al  Taodsumaninms@osdan

= ; = dy ¥ d’ @  J r & 1
whnunsdealamuyraunemu  foszidssdanug lumsandaiumielm  dwelmez
I8suFulfpauanaumionis q Mnrendaiasgiiedarlauese vhldsesimatduilouvewafisenun
nindamait ludmowesiguedszanmmonsui Ianlam Taonzdanzuiale Tanmasiunasso
(2542) 'ldesrewumsduiouvoadeura luunaa hnhuag hutiommninguiduaswdumsidosIn
Tuvmed Ai-Harbr and Uddin (2003) 3100w msdssinumnluvhsudardaludszmaangdorsiiiedo
Aeromonas hydrophila. Shewanella putrefaciens, Corynebacierivm wrealyticum. Eschericha cofi WAL Vibrio

1 14 = d.’ d{ e ar ' = Af aa o o v
cholerae uataluiimsdnnis tuleuvousauuniisodanamioweuuais siillusunsioes

3

Aus Tnaluvhsudariandealulszma lne

L

s U ¥ e 34 = [l o A o T
Spaldfimualitl 2547 AuTluraguamounioiNe s us RIASIKOLNT AN TWUBT AT TIY

w9015 InelHdunisnunsvarwuazndevneean luvislulsemauazmadsoma  dadadludud

U

as

= ¥ o ' : € 4 [ )
Uszusptianilsfiifnonwlumsdsesnialugduunemmsusuiiaazidotawmuiia Tasmsaseonyan

-y 1 =t ' =3 o o =y (-1 1
taluralnsumusnvest 2549 Uszmalnodeeensiaiustanlartiagluuemisusudayam 750

2 4 v od s ) o . P a -
MUY wazitpUaurnValSinundn 7,000 du (www fisheries.goth) Tuwnznilogdunnulaeany
o 9t P A ' 9 roa o oo 9 v Qe %
AMuprms lAumInatatuesanhwnalasmwizests ludsananwauuduazdalddude
ADSDININSAT  Faaziuwandusiuas Fumnninainunutasafommsoiozas oo unduga
unandald  mstuBouveufounsiisvlunsruiunsudanazndimsifuforluyndusewiviues
MIANUTULIWAY  AumsAsnTzUUMs TamsuaziuInamsi Piaienrugumswindaiidaiil
was gugnavou i Id T uumoawedenisus Inanwludsemsazmmsamyadulunaialanla
masoasumsnantazu Tovensianduivea Inelwinnudasasouduivensy  uadoymiedny
suauazlsuiuveasouuniselumsdudouludatialuszdurhiuboaladaiisida  Al-Harbi and
Uddin (2003) 5 wanudnatauazsmauuaiis sndudiouludadaszunndadiuluamiuf - Skiervold
uazAm (2001) naMNANNEauazaNLIndredataiiudiiesedunudesnisvosdus Tnauaa iy
o oo P 5 o ) o P o
Mriagunuyeaar  daluyuiunismsiamsieanmstuidlouvesuniSvdoavei ldnnuan
2 5 a w o ' - 4 Y oa o o a A = o
voulaniidevainisimsianisawa luszdauvhsy . mslananiumisssvnamoanluiavewuansy

o A 2 & a @ at o ° o E Y . a
AudoululawaznsfuRomandaduiud nmamaimunsahuweu e 19 luranaalaria



' o ¥ » A . ) Vo 9 a o o 9 o = o & &
neutinhigamaiod imbuldiudus Tan sufuduazame (2546) Tovhimsnimslenszdvuuaaio
anS WD Aeromonas kydropkilla wonsziRruumalsnumwlumsandSa@ouuniduinaTiiRe
Tsatudanla

PR g, = e o ¥ o o o 1 P G P \
msasetiilumsAnyimerfulnssasnnududuiszneggma szUUMTALININanD

- = 1 o w ooa o oo o
USmnaazrievoudouuniis viorvszdudiusdquamyesl alafdvs luszuudoinazszuy
HTUREIU  5a0vi9dnmns 1dnaniusinnsssumAieans iauseuuniis slunandaldanianoums
fmuw auuuimslunisestunsiudlouvoawais sonrhiu@es wazmimad lvilynins

H 5’ = e ey o 4 g @a A A ’q g & g a oo s
utouvsudouunfiFulasitsssura  Fudumsidsreciounolszynd I9nszdvudauilunaaiug

= o =1 41
PINEITUB ML AR T LR el ulau



@ < XY
Jogilszaanvaslasanmsive

C'J =2 3 A: 1 & =3 éc:y 1 Y
1. wedanyimsduileuvesFenuaiis slulaiavidodlussuuaranu
‘='| = - o g =4 T as
2. wernyInNulsUs e slSnanassiiaveugenunnsoluggnianiaiu
A s L] ; ar g g = =4 ﬂ.
1. Wefnyidu s lunisesiodemsdullouve udeunn s sz ey

A o ™ o A a o | @ oA
4. iormuaneiielumsvsadaymmsiudevvewnafZoiionsziluduaswaeduiTnn

iseTorifmanozlasy

' . ¥
Foyanazwamsanyiios Idedhutlss Towilumsi lddszyad Imomuuamanis famsia

Cly = o o =) [ o = = Y
muwzdsalatiasazmsdinlinumwuerandalaiia uazfaemsodiwanisAny i Iy
» ¥ ¥ ¥ » v
AugmlumsasmsudeuvesFouuniSeluszuunsfuedafthuuunaureny  32uMIemioan

mlddwlumsianmssyuumi@sauayaiasasovesduslan  Feensmb ldwannms gy

=] = = 4 il 3 y,::y = F=3
mIRsaFdYiasswnea iineasnsgRsa)mtialuwennmio

FOMABESZUEN TN I8

M . k3 1
AutiumsAn luRuimsidsalatassvu@omazszouneuwmuluvadim oo lng - oz
»
AwiumsTins iz deyaludos §iidns auzmaTulaBnsdszuawazndwonimal umInonden
I 4
10 dwanueams duneduniie fuiaGodlnl AwsfougaIny WA 2547 - FaMIAY WA, 2549

Ed
@

° = oar <4 =
‘5’11]5303!’)21ﬂ‘l«lﬂ'l‘i?ﬂﬂﬁ?ﬂﬂ‘ﬂﬁﬂhﬂ 1Y 11 dou



ERRIGNRE]

= o P ., =mA o a
1aia (Tilapia, Oreochromis miloticus) Lﬂuﬂa1uﬁﬂmuﬂwmag°lunga Cichlidae YDUNUURA

= P = w = a = s .:sy o s < .:1’ ]
wuogmiduewsm wuid ldewmues 99 waznziemu Tavndardariatiniyiu T uandvadin
a' o dy ] 3 1) =3 8 3 ar = dy LY 1 1 é’
muzavivzihmmiz@elue dihuednd  Saldsuanuilvunazifesdusdunsvawtuniaiu

= 2} ar = ) d’ = ay 1 o = ¥ a 1
e ulinaluanigows matoudoslmatiail jUTndnvusvonlmtianmuiudmvyama
>

1
v = = a =

o - a = - 1 =Y Y (=1 g _ o =i
dnvugneyveslarliaaiae Sy nuuuazmaauedu HusHMUNNTNgs 4 tod suddiualw
-3 : o &; £ ar dy =1 o = =3 3 3 =4
WAV 9 — 10 uou uenInUuAnBUs TULAIT Asundsliiee | Ay Usznoudiofiiuniy
< 5 = v ° = Y ¥ ¥ L) = 1 [ = g 9
uiswazMunivsoudiudiuwn asududszneudiod s vudwazeowsuiu Iindamunundu
9 a = o o il o : d oo 3 P 8 = o 9 r 2 < v
119A7 33 10a ST Ituhea assnatunaelimivy nTeeauAulnduuaIAn i NuaIu
»
! = as = o = =t &g 3/ r
BOUVDIATUNAT Asuiu uazas ULz iynduwazddidnnaagadenudinasenay
o ' v = o v AR TR - o 4 Yt
Tnosiall AewinsudszuslagaoiuitouazAauazRugnssudaih Idhdaidameduquiise
lariameiuginsan llddiuns Usvlgerug Iddardamonus lna $1uau 3 modug fedl

a

a @  da = - o N o« e A :
I Yandamedugaasann 1 dwilmidanlSvdyesuguandaiiamoiutiuudadenniolu
a J . a o & o AL oy = a o =
ATOUNTT (within family selecuon) 5 ustiumsUsugaiugaauatl we 2528 sudailagtudiugroyh
[ . >
7 Fanaaa uRUTLA MU ToR I mInTydy Tadnhadakugiinuasnsdes 22 %
o o da a A e o o a @ ga o a
2. dariameiuiinsam 2 dhularfiafideuniugmanlaiiamoiugiasan Taemsdiunldou
@ q r w  7g Wa = = . = s & A o 0w o
wugnssuluwewug v Ias Tu sty "yy" fiSondr "YY - Male” wiegUnlodiva Fudorimewug
ar 1 ar o o 1 oas k4 = 3 3 ya'cs 1 =Y o o 4‘2 =
fana ldmaudugiuniiugusndes IdamlatamadiGondt  Usitlaamwoiuginsam 2 " Gl
. VoA [ o 5 o & o ow ¥ o &
anvmziwusoilumadhiTas Tulewwadlu  xy' @udadadwonhs Fvows  donunas
uuu sANAR 01y 6 — 8 1Rew s ay Inlduuie 2 - 3 d1aeflansy THnandnde 1sganinlan
' ¥
UaWu YRS NIIALS 45 %
=Y s o o P w o o o =Y o o i ) PR
3. Yaamuwugiasaa 3 wdaiandsulisiugnonamsihdamaduireunguai 9 ine
ar Ls v S o fa = o  ra =t s I's 94 =Y o
VINMIsHTURUgI sl mtameiugIasanuazdatiaaoiugou 9 8n 7 moug laud 8Ud
= o as o Y a & o & = o -d ) g 94
W Aanlals muda dasea uazlaviu aimswiyavlaGazidasisenga Tuanmwadon
dy 1 9 o J ; =& o = o o o 5 ' s
msdre a1 9 Iafhatudszannsiugu nndudsinsiumsfaiugludszmninuguae ooty
dnvuzaseuniTuiuItedruuznwiuaseunsy vamiiadiogi 1 - 5 dutiumsusudgenus lay

¥
a Y

i ICLARM  halszmadadud nmiuinigndmdiewd s dunlulszmalng Tl wa

2538 gnfudsunasiauiuessudanbismidumsiiulsalaiugainaiae Taoismaduaulu

a ¥ o = * =Y w o o of =12y o Y4 ' w a
Pagiiuld 2 4201y wazsond "Umdameiugiasaa 3 7 AmmuRugildnyusaune damninan



1 4

ihgiueaniuisouasianniugnssudaii ldnsyawiufiaridan 3 moiug Tlgmasguazionsu
wdszme weldlumswizidods  Teombsnuvesroriualusimdadqusiiuasviaoian
ar ar : = 1 =) csycv o = o w4
vugnssudahindawun Tan vounnu weegiugseil uennniifuiumsiisweiuguasnaaoy
ar s o o 3 W
wuflaniadanaiai
tnvazlidy

dmidaiisidorouagsmmuiiuga wndunadurug) finnuoanuuaziliudndn iy

W Yt =g 1 - T =1 = ] ar ' i 1 =
ﬂﬂWWH?ﬂﬂﬂH1ﬂﬂﬂ1ﬂﬂ15ﬂﬂHTWU31 ﬂa1uﬂwumaﬂ31nmu1ﬂnq 20 e lunueIu nueen RNy

o
o o

nsa — a1 (pH) 14ATuga9 6.5 - 8.3 nazawsonudeguvgii1dis 40 esrnmaivd ualugamgiing
J - ' = ar G = = 3 1 ar 3 nyd = a =) =
01 10 esnwadanundmidalsuaaziesy@u e 18 luadnnaldhuws edudutaduveala

»
~ A v 9
siiatoylumaiou

MsIAvlaLozHantn
= g o ot a a = g : Y g ' = = o 9
Umidadudaiimsesyaniad doldsunituigedignasszlvuamde 500 niv lu
nan 11 wandae liideondt 500 an 540 Tunsdliuslunsedannanmimiig Tomnsaunvediaauysol

2 g e ' L ar a
aunsalinandaliosni s Alanswgnnanmms

M3 1 Maesy@y Tavanlaia (nsudszus, 2548)

Ed

91gUla (1Reu) AN (TY.) Wiminniw
3 10 30
6 20 200
9 25 350
12 30 500

13 TVAAZM TADIA
v e ' D -) & o = ¥ o
szgznamsivi i liniveuinegivvwavesardanazanudsansvasaain Tagiald
o a s & . R ] LY, a2 e | o sy o
dartiandosaufualuvegudeiiune lgnanssum 1 1 Jwezdusinbe  mszdaiianldesd
:‘ w EYRL Y o t:g y & -~ ¥ ] = o ' - [
dmidndszuw 2 awenlansuanlUsuiluaueiemadoins drladandasoasdoanangulu
C > g oad e Y w4 o A . Y
VoA zezIaIMsIuiImiheiivegiu imlauezanudesnisvesgre  mssulmitaiila 2

»

=3y G, &4
15 AU



o = v o L e o P ' Py
1 fudanwu lidaveuda ozldemaviadindauws ez ladarfiiuuangaiwiiaeanis ms
<4 o o Mar N = ¥ ¥ ] ar < 1 b d
aorutulansyi lesdiutuS saniminszauuasiuszoei1aiu Uszanas 4.50 was F0gnidin
E ' 3 o Y E] ' [ & o S g a o '
WilavoItoudrane 1 1B nduniliwoiteniunnuendioneiudy  vaainiumiialedndanle
r 4 o I’y 1 dy 3 o - r o ) csw ] 1
waneFe AuvuiiGos U lduSmuaundoins dimdandninilasstesluvensly
2. fudawuudaeuda nouiimsiudanzdesguiiwenninveldivderios udimeudulm
1 =1 Y1 a o °y (-} c’: B =4 o Ga :’ 1
R IfuIsusnaunsznilaumdeswandos  Taguihesnninuednasmiuazuzodiuiminla

b4 o * J 1 ] 1 ay = 1 o r ¥ & ] P : v ¥
Janlwlsaiuegiusenio senefivzbudimidnogiumiwesadomhlutonds  dmszn

#
& g

aufuogAToi uaxmymnsg’fﬁwmﬂmﬁﬁwuammuﬁa"ﬂ,ﬂ ms%“uﬂmﬁnymzﬁduu’lmﬁ:ﬁmﬂ?l
“l,uq?“mé'an‘f}amﬂﬂaiﬁ'uﬁ’auas{?uﬁmﬁwuaﬂaﬂuqamsN'Smia"lﬂ -
amavasaiiadingdaldus Tnameluszme  othelsAmullsamteaduiduiudola
un Yatiauaa reuls yldseons il szina 17U sz
avizeim sma diuee somand dudu Tavlsesmaziuiedaing 400 nsuau eus

% A o A o 2 ' 4 g M . 2
pladvenM g Az udatdauina 100 - 400 n¥u auammizidionsudenioh lluls guimedieen

inuasns — woagsausa —3 guslnamaludsuns

maweEdan
Hso
avansassnudal —3 [swmudssd — willnaadsang

MNA 1 Anmsaaiataiiia (Nsulszud, 2546)

ANEMZMIDINUE
yaw = =l 2 1 =y a @ 1 = ror 4 1 = 3
inyaIngasaiinezimsdwionande luvaednsws 1dun srwddnunnedieng 5 g
v A s A e o w G M oy . ' Y oo A g ¥
W5uge s usaliawen 1al an Tunamvsorod 15 5w luwuRLaz 01Aa 1IN 0IDUNS B A W
s 1 oW oW oW ° ')
parmsazwIulaw daulvgudunsasnsazviouanendsiusay 66 - 71%  wazth hlviounne

9 =] @ ar 4
Ayoaanarnsaznula 21% tazvlugudneuzdug 3 -6 %



sImazALnne U N
= =Y 1 a 1 ar = o ¥
s azHananta tanaazRoanuIzuana i ama luruunianudeanislavmaidniie

a & v Y q A da 3 ' @ :
Msus A ansatudwivaamludiosninnudosmstlanunalvy  s1mwesandaanais

13

a ~ ¥ | o o 2 o

U anuniionmavessinmneasnsveduazsmwsaaiuly ludnsusfamaduifuiny
Juegivggma  lumsvwimlastndsimvisszgeugisdeuvnswufufouiuoneu  dmiunmm
Simieiisuegivuavealmlnomdoagszning 25 - 42 viwnn. dwmsusimnodanlaumdenm
g 35 — 55 LM/AN. waARSEHIIIIAINIsLURZSIMVIBdANMIAY 8 - 10 WINinA. A3
' & & e e o o &
deppniuduegiugumdtazgimusesaaialandudiiy Weilssine
guan wu 1Eniu dulafidy aansosdaldunfmlduszmalnedwolddos wsiznaniatm
= ' o’: : @ o w o =1 ar 1 1 v t <
Tausudaialusiilaediazdamisin o 1&g iulszmadua 118 ag1elsay 1A

- 1 o . ' o o - 2 e o ' +
dariaudmmiziieNsmegsznang 75 - 80 vw/nn. uazdmivdatdausudanaiegsening 30 - 35
UIM/MN,
dgmmsamndatinvounuasns

< DY 3 o = dy oW ¥ ar ay =2

aaaarianemaunauiiudimuasinuazlSnumsye Tnohwemaunmanzidrlsudeda

Wisy  msznuainsdiu vy imusmihsandaseninuisiieats  osnnnegtnse lunmsiuuas

' '
a o oo =

dudos snnadalulinnuiludmumsann Jgmndiyduiiudifimussimfnyasnsnuegaue no

¥

1 vweduidan datiadudarfiuwsiug 1dauisoesngaaaeadiall  ifudardamaiiodu
Tnajuazgniafafivuadnuas W ihihminewhdsedons
= & 4 a8 o o g o a - - A a
2. nauTaauveuiiodantesmndartiafduds ldrwoivis Jaghmdoninmsus Inansodes
Uemmrunau sildlawadisinaulnau
3. dafiinuasnady dauindaveuazdamediuoumnn msivdedudoalugnis  den
V3590 TuRRGoge Mildiodmidde)
a o ¥ A = o ' I = & et W
4. mEasnsnaunauEune MlddeUaifvinalanedmuield muesnsezsvnoiuniela
IR
amameluilszing
Pagiudus InamoTutszma - Suaulahozus Inadardadiugadu vazasuilszusliTasans
duasuldimsiammsmztsalmta deozdlulemalidus Tannwludsunalng {Hmuaives
3 b ¥
2113 Idsauaindaniauiniu Tomafimssmionioludszmaiaiazinus hinaduaiy
Ay wawdalmiadiulngezusInanoludsama fluglan g89% Tumsudsgdiudy an
v v S & a : . A o w L2 g, '
uMe 5% 603 3% uazmdelugilu 9 dmiulatianady uazlugunsudaniifiminelu

Ustimalaodnaadio Isanuuazimieldianaisnseuems



10

amanlszma

dlosnnnnamsaifasouazanuazanlumsvudsaumayluilogi 3L IHEA1 9D 17
Simbodaria flddalszmaimadinnudosnsdariamous Innga Tnunaasiassmadivanan
TuyTsi azdusannany anigowsni somasido uazomu 1uT 2533 dsziva Inulinmsdeeendariauy
ualSva ldmin fe a'aa'aﬂﬂaﬁaﬁﬂugﬂﬂa11‘Iawﬁ:.1%mmz°lugﬂuﬁuﬁf’@ﬂszmm 111,174.64 .
i 17923172 nn. Tul) 2534 wiedniiiudevas 61.22

-]

' v o Vg ¥ e ar J dy = Ay
dszmaguinlmdausisiidngie  Taniu  fdwnaune  dszmevaiticwisondalaiila

)
= o

4 ¥ » !
yuie ievhunatioastuuia 40 - 60 nsuuaz 60 — 80 nSuRodU Wufo vwmUardsalitiviin 400

v o 2 &
U R EATNRIE

= . = Pt as W ' = ¥ S = ¥
amskanlaa IMldnyarmuseamsvesaaiaaeilszme BanasRns s didunuuns
N35I5 UM IHAADLTBUADY
3 & o
wrldumsiasalmiialuomng
=, d‘ a a ot &4 & o =
daiadwlarfiaawdus Inadalinnudosmsgainses 7 deanndmauilsznasiisasinis
= o = 1 1 ¥ r::y = dy Yo 1 ' " + o ar k'
mSydulage  Sedenasouws Idumsdsn)swtiaid IvTgnass laae T Tas hisssfvailymidu
A da AN Y 4 L) ag 2
msamadoindiudaminmg  lillgdassadealsaszne duhiowy nauazibosiustig
wisnaigluiamngiinn s izansetundszneues lanaogduvy Tamawizadisisluilagiiu
daflamusodadudumosn lilgmalsamaludnuuzaoalamaie anwidiny 7 019 dlszns
giu gusgowin dad iudu dAnfumsdeadmidaliiamnw Usironndulnaudoussdinadiae
Msuilaa Msdmionazns lMnasreumuiduaings
ol ool d,.
uupRSEAnTIenYl oINS
NBIAILRNDIMT FNURMENTTUMIOMSHazy) (hinnuTiauw)  swaun
aa A a e e o = ar Y e [ 1o 1 ay
wuansufinsrewuluems Teiafiuds: lowinaziiduduanvaedusTnn naily 3 nqulnajsail
=
o
VoA = o A o [V qa Ay o
nqun 1 Thugdunsdidiequinuuzvesems  ldun  wueiiGuidpensoondaulums
a8 a . ey PN ~ FYI P s . - b
iy la sazntylafgun gl 35 - 37 ssrnwamua Taunladwesy (Coliform) wulusssuend Tuih
' h b4
A Raadsn sumsszuumaduemsveanuuazdad uszuunnEodlnla (Ecoli = Escherichia coli)
a  J 3 . 1 = o 5 - =] =
wulugeniszvesnunazdad A1 toal coliforms (frsnvaslaavesuianue)  quiuliviefu
MAIPUAiMue  uaeed  assuaumskaadelugngadnuasuazlugndt  Avdyluazemwense
' : ] v ¥ o ; v % a = @ :s’ =
ATTUIUMIAI 2 Hanua Wiuauseuudideeinge luvue vadmud Tnlazdludisdusnims
i ¥ 4 o =
Yudlouaugoniss Fuilumsfaanu@osmemssugy

1 d‘ 4” .:'.g ¥ = [~ =Y =& o 3 = =) = =)
nguit 2 hwfelsaiildifaemsdiuiy Fuilummain rzuumaduemnsiong 3

- ¥ 3 - =M =] =4 sy ¥ o ] & '
Eﬂﬂ'l‘iﬂ')ﬂ‘ﬂ@d NodAU 81%1]H5811J110]ﬂ'|‘5’t]11%ﬂuﬂh1ﬂ ‘jzﬂzﬁﬂﬂ]‘ﬂmﬁi‘iﬂ ﬂanammmuﬂﬁzmummﬁ



11

qunszRuiae1ns 1o Yszum 1 - 48 $2Tua uavasienszloonioninnii 1INANEULBINITVDN

LN : [ 1 9t s m oo A:: ¥ J a A =

dthy sauiaszeziings sevanlimnsoiiedudiodududeuuaiSe Mlumungmsszinavedlse
< ¥ Y a 4 a4 A w

psituiy1d ud3ansnaeuriaveute Momsiuiuwa

ngasi 3 1uuuniSvaneliAalss TonlsedusTnn Taodounaseims Iifandaius vy
4 , a ¥
Fauyed MHihioms 14 wu msrdauunSon dudu

o 1) ] 1 4 & ey ] =3 ; :i ° ¥ o '
nuafiGodmlvg lunuanudou vanwsdansigylas lugungiar aalniiIvifiamsihe 91n
k4 k4 ¥
uuafiSe 1 2 dnvay fe Masn@enuafiuniums vowduuimannlusinod1dsmsouaz fase
o WA ' v a a a o o & a A a A ¥ A da vood
Tlsefou nelinalsndnaanmuduoims dndnyaeyis MANNEILUANG BT 1IN SHENG N on
FU (toxin) 14U Staphylococcus aureus, Clostridium pertringens, Clostridium botulinum UBAVINTTIWY
aa 0 & . e = '

nuaiSoivwumuinaniviahl i bidanfiulsmiu Auemgldifenstholuauld  cenms
JHINSNDINIVAVDINIT FITNNUANTATIUAITOINIIUAZYT, 2544)

Tuil 2547 1aTims fmuamasgudmsulania fowasguduiuneasuozemisuiaand Tay
sl ldivdaioaanady (fresh whole tilapia) ogluana Oreochromis d1m5uAIIL3 Inalasas
(direct consumption) H?@ﬂﬂﬂllﬂigﬂﬁiﬂuaﬂmﬁ N334 (further processing)
HNIPIHAURUNBATUAZDIMISUVINIA (UNDY.7001-2547) Hiviua 1) 434l Ao
AU dass luRudmuane lUTONATIUAUANNEAS AZDIMITUMIBIR, 2547)

' #
=5 = el s

1. S ruousdunioniaianavuedasluinu 1 X 107 Talatiaedaod1a 1 nSuveadelal uazas

a

Semuaugdunis s x 10° Tnladldesnetia 1 niveadioraldliifu 3 fedintu s dedi
2. avaluny a TuaaSatmonelia spp.} Tuﬁaadnnfaﬂm 25 AU
3. wawnd3ifulnla (Eskerichia coli) AIMUART Most Probable Number (MPN) #oal3iiiiu 500 #ip
#p1e 1 nfuweaiioym uazaziii MPN AU 11 dedaadha 1 ndu veariodarld Tuifu 3 fedielu s
A70874
FEMsAnszHnazEneIga
L msinseiasdnmetnensiidounazndaiandis hiuldamimuavesiouns g
AUAUNUATLIZDINIIUNITIA 15 043MITnT 1Rz AR 1061 nazdedua lungrinofifivide
2. MITAAsIEHLazFna et i i uI AU g '
2.1 MISFNAI001AZNITUBLTY
200 sunnwis darflafifusandaninunds de io nszdudoriu
212 M¥adipdulagiIimsquainiumediu s e 1unogu

o o o 1 by I o
213 wamsimszinnsmosisaouiulummnusindimua



2.2 MsunsIeH

P
A o

o o de ey Y ' .
22.1 unIERFIaanua  Wimszdminitins e FDA/Bacteriologycal
A A ¢ w as
Analytical Manual 8th Edition Chapter 5 (Rev.A) 1998 Hﬁﬂ?ﬁ’llﬂﬂ:ﬁﬂuuﬂﬁﬂﬂqd
222 e fuuan e wdsiniizr FDA/Bacteriologycal Analytical Manual
= L 7 a [
8th Edition Chapter 5 (Rev.A) 1998 #3935 A3 wv ntiuiuilge
223 mmaesiAy  Inla °lﬁ'3m'51:ﬁmm?§’“uﬂswﬁ’ FDA/Bacteriologycal Analytical
Manual 8th Edition Chapter 5 (Rev.A) 1998 #5935 3n5 1zl Sulga
Taos a3t lunsdannguamdudidszna i lduespu desldiumsasisaounay
SUIDINUATHANRIINMUIBNUTINE YB3 (nsuilsEua, 2548)
kg = a d
AIUNIIHDATEALH TN
a o o A Ve o4 Y oA & = o
WanazsUIaszuu uuaITiy melilanudasatuunguilan Tasmsvunzitiouvhidy
a @ a o s A o« w o q Y Y s
Wlsame tazimuInszuaumsHanszAurTy erdndu T giz s uuni e Safety level,
¥ ¥,
GAP, CoC TavAamuasindeuvhiymiz@uidaiihifunsdou daasy alveyu wesldnnwg
Anupliineains genzdsadaih TWuimaisinngd aunwingaueazadonswanoinviy

ar ' w = ¥
dro019 ithszlamsiia lsafaazdm

o

ATITUUUAS

A g

PO AT LIDUUUA

4 v A = & ¥ v o gy & a v »
FONDIDU NIz, NIzREUTE?, Anfafs, Fuhane, duesiaanse, duy
4 .,

UYDAIUTY Jamaica Sorrel, Red Sorrel, Roselle, Rozelle

i = < N e
¥oInuenans Hibicus sabdariffa Linn.
k4
ehla) Malvaceae
dnuuzialy
o vy s W o o P = Y e a o
wheliidugn ga 1-2 0 roudhanio Judo) Geserdy Tuvesdunduanua: lufieglndaonnie
TuTwintuadwgd ez ivoadnn i lulasi I datuiuluadogdlinduuazfve v lumdnhan 3-
o a ¥ @ ¥ [ =1 ' =
5 viin Umondnuvan Tnuu dulusenninlauly 3-5 @ eenlvy Jivdegen Na1IRBATUAI BON
a ' 5 @ A 1 4 3 v i, gty W s e ¥ v
@7 mudwly IndszAusoney fuee 1 8-12 80 ogiluaseunawdus navHu InuRafuatuiy
= - * =1 =] =Y 1A = =
dassnitlugangeumaouunan 5 unn uaaznanbdunan 3w nduaenlne Sides i s ndu g1
woroow = ¥ Yl o ¥ o = e = 3 =
lndy Taunfudneaudu mnasmadlis uaunn Mugdusydaiuiunasaod 1-3 vu unasmay
o =4 o H |
dusgyFuravwiadniuumnedsounase AMunasmaiioG o Umoueniu 5 unn sesnasne

= oa 1 o =1 = [l (= ' etxi o dy P +
Wt Wugudauazivn wafues 30l dey Tudulroneinesedon Tnawdesiveslvg

»
sedfvagaunaun mdaihnia 318 vna 4-6 wu



dunlsdselnwil

U - s o iy ¥ & =l a’ = =] = ]
tveounazeoalsmlSvuantios 1¥dunsouna ABUIAUITUAIMIDNAVTBIABN (calyx) 3D
=l » g = 3 A r Y o A A r :’ 3 o 2.'
Fond eennszBovlsanSor Haudimaoims Mviunseddn wu 1 dwald Tl easasui
° o ' d = : b ¥ ¥ o = 3 o ¥
Momsu L man @y woy whstiuun Fulennduldiwwenuasnsyaoy Tulaniuly

o d‘l ar L]
waaiuousy Tuseniediueszun vduilamaz wazeigs
mId Ny

nAusIReNi a1 T1AI6 1IN anthocyanin J9HIHLIFUIWRY 1BUAT cyanidin, delphinidin uazlinsa
— . TR . Y S
UNT M 10IA 19U ascorbic acid, citric acid, malic acid LIf1Z tartaric acid AsamaIMIvnTERouL T

¥ a o = aa oA ' o ' aa o
15u7 wazdanuiiiaiiuie Pectin Taolulialiuera 110 12,583 LU @o 100 nsu ves aamnnu'ld uaz
ussinou 4 laun unaBonlulSuugedeaesa  uwunihFoy Aludu luuazveaseudiniiiue
unaruunazdaa e o lulTuuga
ATINAUNIIEN

ar 3/ P [ : o 5
1 fueas luiulududes uazroamiimingan
2. pan s Tans 1a lao lulinadn afua
3 dnszdouni danunloituve udonanal
4 q1w5nu TssiduTarauduilsis 16a

P=% PR o 1 o = )

5. ugnsvuieeizitlunissivann Nudu nN1INT
6. BIIDUBIMITING 12 TUNUNTHEBansalunNT LIz 1115
7. UM SHANIIRINAD

=t AQ .-:Q o 1 c‘i =1 PN [
8. iWwaseafuian 19y umoaadiums 1zinsagasnoy

A a ' o ¥ o
9. Imsuandoy $r0i1janseanuasAuliud s
10.uABomwAY 11938189 11139519

v v 3
gnneuanseieti
SV w oy
12.unanuéu Tavag

1311133 Tan
3 g o = ar
4. nAAWdeeauAY

3 o d‘ U - g
15 s awfueyu s uiunowwniaiia

Uszmaang Al¥nseR@euduo wu Tunedsm I dudanszmouduin dunduileas vay
I o b :J o & e g = as pl ¥ : = W [
Wuetiige wazldhiuonnwdasnuwwaldgy  TuwedsmazTueenldloduinuudle asniudu
Tafiags Tuflaan: annnammaeson asnnumisvoudon duwns Tudidd lindudesduiuiy

» >

o ar ar ar = ar a o [ = =
Wimaduazeunm aihunnuduladags [isduduiusne lsadrlaaz Tsadsserm Autunioa



14

. y v o Qv ' v oA s MYt w g Yy a @
miniieannaszuie nazdldiuevsiidelui 1d diufuenar Thhaadundu@uais
a s o a1 a - L0 ad o =] w ar 8/
Wurdvilaan: saemsdnmuvedls Tududonazudnd Inl¥nssRoudlunmiious  fuuazdals
- ¥ o o va ¥ e s ¥ A s awa s A o yyfaml
nszionluntndion du do lsluduinudindenesiifidoauigns uazlyainuvismniuunile
Ed » o 0 ¥
Tudszmalne 1§ luaauaznduiduaisaauazuwonssBouduiu uflo udta aald 4@ Tasldly
F ¥ W
a@ 30-60 AU Auvsounanu T¥nduiRoaue 5-10 a5y Animsevahdeufiu (www. samunpri.com)
HOMSANIgNEMANTYINY
o o
nisanutludainanoinSenasanaans wun msataniomsdinguenszBuuuailgnivaie
L
Uszms Al
o Y o o
1. gniaanusu Tatia gsansemsasaanimeanszisuuaaaagniannuau lade lumyyi
< ; ; - \
4 nalomsesngnidunilsonntivaningnifuiaouled angiotensin converting enzyme
4 ! v 4

2. gnaalviulwdon o inszaofinu liugs Aumsaiansz@ou 0.5 % 130 | % WU 10
a o J a b o a gl o =]
dala woi 1dszaulnsndmos 156 Tammansoa uazitoafnoa- IH@AMADIDAAADU@IAIVTUNT
voamiagaduveInassdosnaslnaniniilodesninaualunuesnainivdify

= aoe ' o NV I 1 ar : o G )

3. gubsumsinatsaedy Tauitoludainaass wuhmsedadimimismsdidynay
anthocyanins LAZ A1 protocatechuic acid ¥oInszRouansnanaudiuRudoauvosesnn ldvna
YUR

4. gnimumaiaunaluniznmze i msanasioi tazd1uain mucilage Tgnitloaiumsina
e Tunszimzomnsvesnyy daganszauliimansadwndulawndu. nsames1usa Hie
nuAsoe Taomsinyilsunauiionfimdoumisnszimizoms 13

™
Uszdndralumssne 19N 1s0uUmMsITon1Aatin §43

Lgnsananuaulana

o oo ; 21 ar = =] 1 1 -:ib ¥
MTITNAAHNBBINFINTTRoUIA Tugilio Anudu Tanng a1 munaig 54 AU DIz NAGUR T

'y w ' Ay g ¥ v g e A o Yo ' o o
BINTLBOU (31 Au) AUNGuAIURUHR U TR (23 aw) wuhTluduh 12 vdddsumse manudulana
dior lsfiudaziionlnaiods anag 11.2% uaz 10.7% A1udy Weiouiu Tunsn Fauanaiaain

+ » 1 Ed
Aua1ANBI NTTE MY 1Az 3 TUnAIIAngaRu I AU TaranIae Wiy uen alived Ay
nIana )

2. gnituilaaiie
ﬁ& ¥y A dﬂ Qs : & Y 2 Y : ar 2 -
iAo 50 310 AurensziBon 3 NSy eaiudea | Sa0uA7 (300 T8 Tuaz 3 A5 W 7 Jude 1)

T oy =4 ar
wuat lanad lumsdvilaans

3. msfneTudibeTinmaduilamaz

A pa 4 A - © A : o Ca gl
il Tsntonie linmaduilamizdnay dosenyemeugniminndimsiida 1iiaen



sz 3 adu wsafuiuden | ud duiuaz 3 asnduna 13 w80 % vesdiholidama T
yoa 1 g (Y = ] .: = &

aduay uazne i i aezdunsa e ise lumaiuilaeizdaiu

1oA755:79

a s q U a ¥ oA vq & - = Y
ﬂizlﬂﬂutlﬂﬁﬂ‘]ﬂﬂ‘]ﬁl'ﬂmﬂﬂ'lﬂ'l'i'ﬂ@\uﬁ[lllﬂtluﬁﬂ?tm']@ﬁ']u !UEN?J'IﬂiJi}V]‘E!ﬂHU’]ﬁSU']Uﬂ'JU



16
d e |
gunsalazIsms

Tumsanuas il lduuamsdneeendu 3 dauldin
I psdnurieuazdSuavearouuniGenduideululaiiia
3/ ) : A’l o dw & a -3 =
2. msldlszaninmvenszRounaaneaslsuiawonuans o lunanandartia
= o g s o o 1 : Hdg Yoo = ' o 1
3. nsansnlSvavsare Inawesylumemaihnlswadanianounsdmuie

> Ll »
4. anfAnuanuassminvsunsasgdssimidasemsthuiouvesdonunnG vlunandailariia

msfnndud 1 asesoreuiahuieudeuaidalalnia
URLAITNAABINI AT IR UAT St Tua iaTde s 1 e

1. quaredia)anianiediiuse q (Funodunsis Samiadosin) fidvauszuudvas
FoarssumasHe Sy s Smhdy  Teofimindand 100 aduiuly siansdnyiiauas

- ) s‘; c"i =] ¥ d';
.LI‘.J PRI m'mmclum@wﬂmmﬂ TN UBZNDIUD

dartanguinld

¥
Wimsasiptartdaiiuiu 20 1adniy

-

WHBUAD 0.85%31UIU S Undans

b
=i
B

a9 P 1 :
nalvazidue laasluiundo

P

Ed L
anarazmoduan 0.1 ndwas lTdadlusudouye

-

A ¥ o = o 2 iy a
»inuu Isunadundoensazaieinszeoni q omsdoaso

(=

i hhin I udeufgumgllszuia 28 - 30 sarummFoer uiw 18 - 24 90 1ng

«

3

piwuialall

ar

U

=5

AHONTNADNDI

AHN 2 LHuduaRansasaFeuuaiis o ludiesdialanta



a v oA A ey 4 P

MsAnEIEIUR 2 psaawenuanGantuileulmiia

naaovlszAnsmwusanszidouuaanoaaonuanic oludaitia  Taumsvndarlueisazaie
nsERuUS suMvuAUsTUUM s HUUAoNINaRAAT (Flow water)

o i

MIIATBNATLTHVUAS

IAsLRUVLAIBUAIRUNYTE 50 - 60 BaRuBmTUa wIu 48 H11us MinduuAnszRoy1H
azioandninnazaini uts I ldn M undoans insnaaoauiu 24 92 Tuq

dv. ol A r=1 1 o = 1

msasaenuanssomtdartansihdatialusnasie
1 dmsquilaiiasiuou 3§ nndanimsguun'd
2. Minsasutladonindattdausazdl d§as 20 N5
3. msuaMazdea 1 1 lalunasminndefaindoudd 0.85% 149U 4.5 Tanans

c: 3 ay as [ o & Aas 1 1 a-y ; o =1y J
4. miulstidaamiwiodis Siuu o1 Saddasveald lundazsnudoade §1uiu 3 Mutoase)

e ay ¥ 4 qye 4 A Yo  a o ¥ v - ™
5. andulaumaudadoTdvuue s ideude 1HvusnaRmvese s IMaunaun iy
6. nimiundnduomsdosFonindharduundnihlvuy 3 ludou Aroguna il
28 — 30 DIANBATOT YU 18 — 24 %7 Tua

o [ = ; UV Y o =1

7. msuvulalatiwoadFouarinmsiunnranmag

8. aglinssinaminaasd

AR HUNT 2D

: 1

1o usugungll 50 - 60 parurmFud uiu 48 §11u3

. 1

yaliazideait o Tudendosnisne ey ludSuiasidimuald

NTLIBUNUIMIN 100 A5 AT 200 NTUAD 80 AR5

!

e Tufawndarneus muie

MWN 3 mMawsounizgounlslunisneans



» ¥
Funsunisamyanuanselulaia

| |

> o

MIaMPRILANG sA10ns 2RU
Plariainu i stock nuiala Tunatie veay 12 67
S 18 Ue leih ludou 0.08 gninafiues

! |

ldersazawnszBovaaly
S o
natiuiu 24 42w

|

idarmialliinisasteasyuunfGoniniiolal

|

famioilan 20 ndus7 Sruutea: 3 @0
Aﬂy ¥ = 1 l:‘ A = ::f 3 = enmy
vartiadailiazooe laluvaemivunfshaindend 0.85 % 5.0 Haaaas
1 Y YV e
1t 1N
BTy i 5 s ad ) :33.' :ﬁy
lsliaganiy $1uau 0.1 Jaddas laasluomsidoaure
= v o e
Agtiasazaiunsz i umiu
= kY ¥ . o ) Y EI =
wandiduuuassiuma i lhinludevmeinugmmgl

28— 30 DA WEAITUE UM 18 — 24 43134

ar

Tusiuoula latdvsauuanGy

| |

TUNNHANS NARDA

' » EY
AMAWN 4 Tuspumsandeuunisoludlintialaitia



= 1 a LY. S 3 gl o A a o 3 =
ATIANEITIUN 3 ﬂ’J’ING’I‘S:‘,ﬁHﬂﬂQm‘SﬂHI‘{lﬂuﬂlﬂdlﬁff)!lﬂﬂﬂl‘iﬂaluﬂﬂﬂﬂm"n‘l]ﬂ'luﬂ

msuuuaauaRensa1s29 ldutspentu 2 dau fAe

L MU UEOUEIINEAT NI REDANIULLINE U IUNEAST NI N IFeao U0 1UNYAT NS
2. wunasuawduslnn eenuuununeasudoyavodusinn

msasnuitlumssenuyvreua i lainsdisseiued 2 Uszinn Ao

1. doyaiBagmunm
2. doyaiFalsnm

A
msaInLA NI NI LGB LAY

=1 = r_'f a & g s = ' w = A w g o qw =
inmunuYeyavInwuIT s auuSnunegeFuua: uinunin lurhsuauaaitia Taums

o Ry

apvawazfutoyalavnisdumunt dmodifunuesns saumsdunusifni Inariu asuiseoniiu

u

=1
2 Usziam Ae 1) eunwlavasa
2) WU Inaidudnsennuuaeuniy

VOUVAUYDINLANTADH

o o -5

WUNKIMsanyIae sunadunsio Saviagoslvi

AR S Huanisdanios duneduniw SawiaFos v (nsumsUnrissdar damoalvi, 2548)



20

> +
=i M

Sunpduns AT UnATeana 443.634 @13 uRTawas Tilsznnsvane 97,593 AU
dumenod i 46,696 fu Dumemde 50,897 AU (nuMTUnAsaesandaFualni 2548)
ASATUIUHIVUIAVDIADE1ITIMT UM Us I daeuvoslszang

W d=anunmamadsuduysel (absolute error) gagaiiventiifiaiuainms ¥ p Ttlszane p

YU UALITUAVN IS AU IINAvEIAaEd 1IN Tz nun tndsve dseing

wldn= ___no @o n0= _Z2PO
1+[(n0-1¥N] dz

% 5t P ro o o . o o
Falunsalf Uszmnsiidmoiulasifa wu fe N Uawn tioMousu n0 (M5 (n0-1WN < 0.05]
v lFgastimnlumsmaniadistieio n= no
v oo Ao o o - ENR & o o a8
aagImn dszansidmaunsine wWu fo N Iades defeudy no Mo
(n0-DAN > 005 ldgasTunmsdnnumawiavesiioia s n= n0

L+[{n0-1)/N}

& ! = s
*WJJTULWGJ Eluﬂ']'iﬁ'lu'lmﬁ1ﬂ1%@\3 nQ 1:(14 %35@31)?\1‘\]@3 P uax Q Llﬂlﬁﬁ]ﬁﬂ'lﬂ P L‘ﬂuﬂ'lﬂﬂ'lfiﬁ]z'ﬂ'lﬂ'l‘i

Uszidinn 3aslumswaives p Aniudadalimsiuawes @ o uadivin P Tauminu 0.5 921dn Q

=] =1

ez lA IR 0.5 0 3z 1 PO = 0.25 =174 Savzidusigadigauns PQ

o

>
o o - 1

Al gasmifiman no s1o10ezldm PO Ridumgagaunuasluges Faesdhld Tdgasms
Amfio no = Z2pQ Taga1wes no i waaldoingast oz litloondiainnas
4d2

4 P q YA 4 4 o A = Ve y
%S‘,Lﬂu fnw:"lnm1“[HﬂwaamWﬂmﬂmaﬂwmmﬂmumummm'ﬁuﬂ h

. AN .40 .
S szrnsTuAImAedd1510 Ao
V-; = o @
- inunansddaalatialud unadun s
[} ] 3 ar -
uiseemilu 2 agudiuiuie

t 4
D) awFnngudidoslardunodunsio T8wau 115 51w

u
>

2) mungangudidvadanoalva §1uam 71 510
VINANITANITBINGUIIUAUNINUAL 186 510
¥ | e 1 A 3 s ] A
- @eaMmsguaIoey  weimslszinuseeazanatlszrins  Taeiivuanmemasulunis
Uszanaluinudosas 15 ¥9MANKDS I RILAUANWTDITUN 95 % WUIBILMUTLHINTIABATNITAIT

guulfie 90 51w



21

- fuilandmiia

Uszrins Tuny 9 Thuyasiiudes avusans a.dunsi v Fvalny Dlszannsluyiseny 16
FuTaf Tdrmou 808 Ay

Usznnsidesliguetiaios Taudimuesinnunaiandeulunisusznalufiudevar 15 voq
MAURTI NszAuaFoIU 95 % WoT1szansdus TnaRnas guu Ao 142 au

A = e < =5 et 1 =t '3 & o v :
womg  doanindszansidiunndull Talddmsguilssansfvad oy ianginavimiu
[ ci o 1 ] ] 4 ar = 1 ar s
Tagnythumdinisnaasaguny 9 tuvanindes anusams o dunsw viFoalnd Taouoaraduns
& ] a o 4 o o ar o 1

sssuilaan FadudInainldimsdisoe e fud 2 wwou w2547 (a1aduns,2547) wud

M uallssmns ianua 528 As0UASY
sz INsvianun 962 AU
[=~{
dhumaany 473 au
o o
ThIWAYIG 449 AU

v r u e e q’d

asaaiuriaeyldeii Ao

- DWHINAA 0 - 15T 31 70 AU WA 50 A

oo a
- 16— 45 W iTumwae Iy 240 AU IWANMT 256 AU
- 46 - 50 Thiihumaao 91 au mema)s 83 A

- 60 T ) ifhumeane 37 au wemdla 45 au

MIAPHIEINA 4 MIaTIovudalnanesuiavualanis MPN

dm5UMSMIAT MPN 1Ay multiple — tube technique Wuilumaiin n5e TFmsdsedu i

= = [ 1 1::’ a =1 a 1 n': Y 5 = :
qagAveIvpagdunsoludedin  Taomiz@sasdunisvindediniuluemsdsasesiamar suilu

*
=

o o ot ot N o o s a s a N Ys o =

21 IRz NADIAUNI iRReInIs azspiuiuau Avdudwaugduni iRz vl ldraiiugaun
d:{ciw oy t =N = yq, ' qy, et a _
sondalinoguazansneiyluemsi ld@ouriniu Gsdo | 2530)
11311 coliform test

e u Y e o A
nszild 3 funoudsiife

. o ' ' S L oA e a s [

presumptive tumMsnagauns1 4 NhoiniudvuaiGolsdvesuognsia i
confirmed test 11UNITOUGURANTATID presumptive

»

< 1 3 uJ; =4 Mo = v o = : =
completed test 1HunsnAadouNIiiuluuansonie itedaauysat namsnaaeuduilas

s

' o oyl g D &
Tadifudunsfins udumniy



22

F8MIA519N 1Y MPN
>
1.MIAsIUATIZHI UL A
o ¥ oa 1 ' ¢ . q
- 1hnaosufIfussyeMIsMad Lauryl tryptose broth agsunIunasamasusy lUi11dyaoa
» 3
o lau 1 Teulundetiagadonau
- Woudydnuivunaeaudi IS sufosiumsduau
» ¥
- emhave1aus e 9 UsEuim 25 A9
:’ o 1 ] 4 i Ky )
- 48l awn 10 wa. gmiwedialdlunaseiiussgormismandududiu 2 1M ( Double
strength) 910U 5 ¥ad9 9 Az 10 wa.
- 18ala awa 1 wa. gaiidredislandlunasaoimsmandutudng (single strength) $117u 5
MADA MAOA 9 az 1 Ua.
- T3nle vuie 0.1 wa. gmidieialdaslurasaiussgeimamaadudulng $1um 5 naoa
naoA 9 az 0.1 ua.
| - Y S oY A
- g q e T msima) mauhidletanod
. = 4o b k¥ ) o
-thwasaanua TdmzdoTudoumzition 35 + 0.5 permmaiFoa 1Thuna 24 + 2 531w
4 & o & o & s o v oo PRI
- {IBATY 24 = 2 1T MinasaRmuemaIghY nasenifamaiz Idnaiiluuin naoah ly
o o o oA A & ¥ & o ' = - & s a o
iama 1 lpuastigouimiziyaaoaunsy 48 £ 3 $2 109 uAINihskadnATINLe Haalne
melu 48 + 3 93 Tug oz I nailuninionue daurasan luidame oz Inaiduay
5 a o oa o Y &4 W oa . ¥ o A a o
* qoadsse NlumsasanavafiiiaMeuas IWrauiaiufoiaiu deuihumaiinannminin
= ' 1 s ' 4 ] a o = [
FaezwuomsmaIn lFinezyn uandowdmananiingn q szwuniveseimedn q lunase
BTN AIUDNHADAADT LT
oo o P ) a = s o ' > & ] v A P a4
naoaitnamaszUon lAmkes ezl lnawesuludooniniu WesnindsliuuafiSoriadu
o v = a o S a : o ]
uazgad mwsagevaatouan Inaldinena 18 TsdsniilUasvdwszd ludutuiuas T4
¥
2.M15A520 3T IEHTUTUU
= o 3 ar 1 .:;y;.. 'l = oA - : o 1 =3 = o ] r
mafet g luduusn dalueuseddnlan wuadGoAdsinpimonaiiladdesunSena
Y o aa A P w d Y oo o Y1 ow o ¥ a a /o
M1z NBaNnuARGEdn 9 dmwsondnudnInaudufamasldmuiy Swweadimiasndnseiiu
. ¥ z
tufiuse laonvvounaluearuninvasafinans ludunsnldaslunaoaf o m151al brilliant green
. 0 . * # [ b4
lactose bile broth FeuuanFedu q A lulyladvesuazgndudihilieswaule dudufmiinaduly
\:cjyd LI = P = = L4 3;3 ud: wn:;’d
#aoptuldwenlfinifaunanE onanlndvosy msasnluduiuiuiidusoudsiine
= ai = o : 9 E=Y of:: - ar 1 =1 ]
1) @onnapaRBaMa9IANIsATINTuNsn WIMINsesvimzHautudunely TumsidenTu
o =i 3 ER: = o
$uiludeaemnrassifamasias 1 ins 12y
= & w # Y o . = Y v
2) BeudydnuuUUHaBaUAINUTIIOINIS brilliant green lactose bile broth 93 uu13nA7 Idwsa

Aurasan limauIn



23

' a9 v Y \ ¥ ¢ ¥ v & qva
Mg maeai IduavInwt q udaemaslansidurigudnais 3 vy aulWlduawdanaiby
dnng  quatlllunaeai WwauanTilveanardesgnvae  wdfaorllgulunosaoims  brilliant

green lactose bile broth ﬁmuﬂ‘i‘unﬂﬂﬁi)ﬂ

:
=

animaoafiotwadldoumizdofigurnd 35 + 0.5 permruaadoa iunal 48 = 397 1uq

. u

S a o

synaoatuiianialu 48 + 3 ¥ Tue oz lwadunan
3.M3asRIMTIzHIuany el
oAy Sq v & oA . A da o
-muedui langainnase i Mradluuinluduiuduaswusuwizideiiomisuds  Edo
agar 50 Eosin methylene blue agar Inguilaiovisainndu lundumuuemisudia ( streak ) 9ua
I
o A aw - - < o o
sivhloumnzioRdeusmungi 35 £ 0.5 psruvaBoa (hunm 24 = 2 Falualavaiinu
Talafififauudiudizame ezdusaziuundoTanzni ol udyuwioziy
Aduswenlalaiifion q tazfiudaluusazauldasdunssaiussgemanal aesaninla
o <
AUSDE UDAZTHADANUTITDINITNAU nutrient agar slant
o - PO P-4 o = = o
alhmasaomsnsgerianladeuds Theungungil 35 = 0.5 pseuaadon Thudar 24 + 2
F21ue Suduladves e IdmaAsdulunn Wune 24 = 2 $91us Aldoudiei 48 + 3 H2Tus dau

. Vg v e ; E “es qy ¥ s
nutrient agar slant THU101 11880 ( gram - st ) nazavagdnuuzaIuaRiSuldnap AN SRl



24

Presumptive test
Tdanirnilunanae s lauryl trytose broth U 35 °c 24 — 48 F2Tu4
| |
inauRa=Raduuln ﬁumﬁﬁfﬂﬂﬁﬂﬂ{u TiitRaufe = wartuay TuluuaniSeInddosy
|

b d
r = (13
Confirmed test : TR INV ADANAUN DI U
|
f |

¥i09@ Brilliant green lactose bile broth (BGLB) W30  streak A3UU Eosin methylene blue agar(EMB)

PR 35 °c1ihuna 24 — 48 $21a9 YU 35 °c 1tunan 24 T2 Tug
I |

S “ . *typical colony NNAUNDINIG EMB tHaUTA
Tufeune = sadluay AN T=HAI U U
1o o a = ¢ = o
Y . .. o7 o e & e A9 _ MR TuilunuafSelaawes ull 2 wuy Ao
lutwuansvinavesy fuguniuuahsolaavasy
1.TaTaTiu04q Escherichia col dnuaus 1A 1adl

Wuasanan TnTaddmsua) eI TT0)
mavuiua Tang
2.1n Tat1u94 Enterobacler spp. dnumzlalad
- 2o a4 =
Punauiudendvuy

o oy oo o
nsfn Ta Tadinaasanuy cuduinilu

nuansolaavesy

Completed test :Sireak @B U EMB agar 11 35 °c 1fuiia 24 710 gramuiRoiny’

[#9n7 typical coliform colony LuUH 1(E Tdanuvu® 2) udaouFaadiu

Lactose broth 14U lauryl trytose broth Nutrient agar slant

VU 35 oo 24-48 59109 VR 35°a 1iual 24 93 Tue ud nivlisuFnuunsy

kY Y = lﬂy = o - =1} 1 1 u:
dunanAniuly lactose broth naznuARzvARTUNTVAY 31)5 19MBU T

' o v =t = o [ v o
Tiasnaves uanshinuahizo Iadvesuagaiasuysal

AN 6 Msasteaeuuuansytaare syl




25

v 4 3 I -
HanMaNARBITIUN 1 nsneseuvesunnaflilewluilania
4 aa o y o P a Py o
105 AENEINIAT D UsBLUARG ohlu e ulula s nWisumsduanuulpanaz iy
MIBUUDURANRE Y 900D VHTURAIUDINMSFNY WD 11001518035 AU Tmile s ouaz 80
P ’ W [~ dy 1 o 1 414‘ P [V
yoarhsuietia uazdeuar 20 1flumsiduesuiugnssu Taolimunvesnendadtszim 1 Tu 3 voa

P 2
menvoilanavua

MHA 8 pendsiuutelaniavesszuums@oalanuunanpey

d’ 4’ ~ w [ o =4 w i) &5 o .-:ty °
Msasrvaeumsludlsuwdaunaii; oludieoslaita laobudaatiadaiannhsumoaiin
9/ = e = w [l J - ¥ ] 4 3 dy oo I
asrvaedluteanljiians launudenatiotoldud  misn  nszwzuaznaile wuhaodiala
tainvhs wdvanulrawusouuafsviuieuneigalunsevizenns  SiwndouuniiFomdo
WAL (135.78 + 9.79) x 107 Twmionuazndiwile D9 1uNnuFenun s omdoiiy (152,15 + 69.23) x
10° Tnlainsy uaz(104.82 + 841) x 100 Taladynsy ewdiey  WiSuBoiuunausa unLge
nuarisoludloumnigalunszmizems SunuFenuaiGomdumiiy (23147 + 1044)  x 10
Talatiniy  Twwdsnuaznd e T5waudenun AGumauminy (149.57 + 10.55) x 10" TaTatimnin

Haz(180.33 + 18.50) x 107 Ialatyniu awddy leodeuuansomaviludlouludleorstiatiann



26

o a’ 1 | ny n::: :’1 = = d’l‘
5 RN TURE I AN Y S maraul nandszna 42.93% wazilonfS vumomlsuaye

= o 1 a oA o (=T} = = v G = ¥
wuahisolumeiisdadaiiimsgnrmunidsnasewuaiiGreglussAvmasgmudun unsasuay

o cs'ul:

SIMITUHINA (MN0.7001-2547) nazifluszaun ludiuduaswdodus 1nn

o A | A A P o oA
nﬂﬂammmmuwmmﬂm‘sualumamaﬂamamznumsmmmanu

300 S — S
g - 5
= 200
7 i
e wuuiad
£ 100
[+
‘s B yunrupmu
= 0

a A
\HiDN QY RITATL) ATTLWIZDTHIS

Usziamiio o

o o & = = ~ o dy A Py <
AN 9 mmuwaummw‘l%mau (Tﬂ‘iau/ﬂﬁu)ﬂlmuam@mmilmuamauumuﬂnmmmmu

HETUHTTU

Ld ¥ V¥ ! .
Snud@enuaiGeludrosamdanszuumsdsanuulnduas MsIRELLURAURE LD
»

WldAwsedransriano nimaseuuniseinnuanaseiaiivd iy n1dia (p<005)  naz
A =t =1 3 & <1 ¥ ) & ) o
WewSvuhsudwoudonuaiGolugaisu geduuazgarun  wuhidwaureruaEeluvhsuoyy
Und lamdsismaumnnlurnggmunanezsumuunaunaudiwavnntugadu eananluya

5 : ’ =y ] = o 3 [ = o o s [ a g
gaduhiunihludssziiginidndiiinesnsdassveudunnaendaiasluisdaimnnnhnam
TdedSumaes suns dgeih s uiudwuganulude  weudiodhdeya’liding e deania
ooy 5 o dy A o d’ = M o r; P = 3
adanuNuFenuaGsluhiuduuul nduaznuuke e Ui uwrenua o luggioy g9

HunazganuMIIAMIBLANA BB LNET Ay 19ada (p<0.05)

M 3 - 3
15199 2 nanshnnursuusfisouaazgg lussuumadeslmdauuuladuaziuunTuse

nuwng {1alailnsw) puurauRad (alatimsy

nasou (65.66 +48.92) x 10’ (7103 + 4538 x 10"

ggAu (140.53 + 57.16) x 107 (204.83 + 1791 < 10

gANUII L (176.09 + 57.62°) x 10’ (14324 +3.89) x 10’




i

0 L= q Q..l'_l“; L
muNYeaNa WHIINQalNiy 7
[
yiiaveudouvuaft olularflafivuninnis Judietannwisunuud nAnazuuuHE R
3 a " s oA ' ¥y )
s wunyiaeenla 12 wia Ao umuﬂugﬂum “lmmﬂrga Acinetobacter sp., Aeromonas sp.,
Burkholderia sp., Chryseomonas sp., Edwardsiella sp., Enterbacer sp., Escherichia sp., Pasteurella sp.,
Plesiomonas sp. WO Pseudomonas sp. AILUUARAS Y uﬂilm]ﬂzﬂﬂall 1eun  Micrococeus sp. oz

Staphylococus sp.

A:i = dy A o ai i < L4 =
15N 3 ‘Uuﬂ'\li)ﬁl‘ﬁ'ﬂll‘l_lﬂ'i’ll‘iU'Y]W‘]JGLMW'J@UN‘lJﬁWHaGLHVhSMLLUUﬂﬂﬂlLﬁ%LL‘U‘Ufol]ﬂfﬂu

$Hn wdudeamyng iudpsunaneu
Pseudomonas sp. / !
Pseudomonas fluorescens / /
Aeromonas sp. ! !
Burkholdenu sp - /
Acinetobacter sp. - /
Moelleralla wiscondensis / -
Chryseomonas {ueola / -
Coliform Bacienal / /

LR

1 c; " -; ol oy oy 1 oy
WANSNARIEIHN 2 aamsiweuvsuveuuanisaludmiialaelyassssuna
n:!‘ ¥ ] = ] Y 1
nsneaseil Tduiwenitluaosduldun
3 .: as = é’ -1 = ¥ = w csyd
D msveasdlaolEnseRouiiudiselSnudenuaiSoludaia  Jeeldwaniinaasaiusaiiie
1 ci = 2 4' =l ’ = YV ; :Z. = 1 = a oy 1 ar
AunauiuanG sinyludadanoudcms l¥nszBvumsasuuniis o wou UuIusuaREovify ( 1.05
+0.23)x10° Talati/mnsy waImInaass  wuuuaiiGoludentnmsmuaulas wudh  Dduou
HUANEURBIINY ( 2.97 2 0.64) «10"  Ialatl/nsy veRimsw@uniziouaalysiuim 1.25 ppt wui
- a1 A o " w B o w L aa - =4
UHWAULUANS OmBoINU (297 +0.64) = 100 Ialat/nsy uazusiumsi@unszeuasiy 2.5 ppt
[ = e = 1o ’ 4 =1 w o Y e é:'
WU UIULUANITORAMINY (401 + 027) < 100 Talai/nsy 91nmsnaao sz lsalsuionde

' " . »
=1 - ¥ A =y 1 a s 1 ar o (=1
suANG oS uau I INeUR S umardeonimainisnaasanoly 24 #luy  uswdsnmiuwud

= Py P a 4 ' D . B3 = P A= iy Py
YT FouUANGHLINWILALYL UazWl D) LuRRGOWLYLIINAgeRo doniiniansldnssiuy 1.25
ppt WS WIULUANB B AU ( 2.97 = 0.64) = 10" Ialafl/miy sesaanfevsninsl¥nszRoy 2.5

o o = "o 5 A o " A Ao ¥ A s
ppt TIAULUANISURMANYIIAU(4.01 027 ) x10°  Talat/mniy wazushuuais suosiganauon un

FAUFOULUART R RO (2.97+0.64) 10 Talat/niy



28

M31an 4 SnuFenuafSonisluiodevenlamanuy e sssuAsTEezIM 24 T 13

LR ABUNITAADO PARTUALU ﬂ'm%wl.zs ppt ﬂszgtm 2.5 ppt
(Inlati/nsy) (Tnlati/nu) (InTatiniw (InTati/nSw)

mion (220£036)x 10" | (6.10£0.62)x10" | (6.73£0.048) 10" | (560£0.16) %40’

ndniie (6.60+£208)x 10" | (168+0.73)x10" | (3.98£0.76) =10 | (2.61£037) %10

ASZIMIZOIMIT | (279 145)x 10° | (1.1320.58) % 10" | (3.67%0.88)x10" | (5.60+£0.50) x10"

Vr e (3.86£0.23)x10° | {2.97+0.64)x10" | (4.79+0.56) x10° | (4.01 £0.27) =10’

vineamsnaasaihinszdsuanseantimmsiudenve adeuunfisvludarialdmes
Frszoznlszmn 24 2 1ua wﬁammfuwunmﬁmaw‘gmmﬂ‘ﬁﬁuTﬂummmﬁmmmﬂmﬁaﬁ
mmﬁm?Umﬁaamﬂag'“luﬂ1‘uu3ﬁﬁi1ﬁmmx"lajﬁmsLﬂ%nurhu%ﬁﬂﬁmamﬁuﬁﬂmﬁuaanmﬂi'mmtfﬁ
ll?mm*ﬁmﬂafuc?axﬂuﬁﬂnzﬁém'm\'amﬁm?a:gﬁu'lmam%faumﬁﬁU"lf?{

nnmsasIsoununRGoInane iy w1 deumsnaaswunidoladresuluiiion
AW 17.67 £ 1175 MPN/m 1uﬂ@maﬂqﬁﬁm‘5ﬂmamwLmﬂﬁﬁ’uTﬂﬁﬂafﬂuﬁ’ﬁﬁmmm%‘ﬂ
WMIFU 92400 £ 96398 MPN/ml luvedfimsldnszduuasy 125 ppt WuLUARSuIndne UGy
(B 240000 = 0 MPN/nI uaz lurieitims lanszGovaslil 2.5 AR wunuaRGoTaadesuiuon
WAL 213333 £ 357.77 MPN/ml mudisiy

NAMsnsEdnEawUT waRGeTadneduluhinFlumsneasawy i Sanusandieiu

8

YY) o ~ ] a aa 1 = '
ﬁzﬂﬂuﬂﬁ7ﬂfy 0.05 Hfﬂﬁ)1ﬂﬂ]ﬁllﬁﬂﬂlWUUﬂnﬂﬁUIﬂU’JflﬂTst’ﬂQ Duncana ﬁ11ﬂ$ﬂu‘u¢mamﬂuﬂqw 9

=

o A , = e BN o aa a J | s . =
ddaine nauusn (Wunquiiisinnfige wuaisuladdesulniheindedling ldnsefouas 1.25 ppt

—

Ao

=

slufanuuenamanuuuaiSeIndvesulunguiing ldnse@ouaslyd 25 ppr Ddmawmdumidy

=

2400.00+ 0 wAz 2133.33 £ 357.77 MPN/ml @9 nguiaros Aonguilmisesasnifie nuaiisulad
Wosuawnlutionaasaiims lanszdsvasll 1.25 ppr Faiia iuand e nuuaiSolaanos vhnulu

HONAADINVNITA LAY DT IRDuIAY 2133.33 + 357.77 uaz 924.00 + 963.98 MPN/ml fuA WU

»
1 Ao 3 =

v oA < = =1 =3 P ¥ o & e '
waznguie iy iunguilaiosnags feuuaiisoindesuinuTuteneashiinisaiugy e Ty

' a =) - ¢ Ao ' = A = o
ﬂ.mﬂWNﬂ'lJLL‘UﬂVIGUT'ﬂﬂﬂﬂ‘iﬂﬂﬂﬂﬁﬂi'Jﬂﬁ@ﬂﬂallﬂﬁ'ﬂﬂﬁﬂﬂ HDIUUUUAMIT IR amnINy 92400 «

96398 1A 17.67 £ 11.75 MPN/ml ®1ud19u



29

MINA 5 Snudenuans e ladvesuinihnlFlumsesnistuilouve swusiSolutaiia

fan fiﬂum‘i‘ﬂﬂﬂﬂﬁmnd ATZRUY 1.25 ppt | NIZIBUV 2.5 ppt

F2Tna) | (MPN/mI) (MPN/ml) (MPN/ml) (MPN/mi)
0 0
12 26
24 27

2) m'sam%aumﬁﬁU‘Iﬂﬁ‘ﬁmﬁﬁymyuﬁuu (Flow water)

foumsnaanldinisnsasnaeuienuaiitylullaianu THwnuweiGemaomm
229+ 0131« 10" TaTafindy vensaeafiimsmuauiniiunfiduadoniiiu ( 401 « 0083 ) «10
Talati/nsu uazﬁawmamﬁﬁmsHyuﬁum‘fmaaﬂnmﬁf{mmﬁﬁnm%‘mﬁwﬁu {178 £ 030 ) = 10°
Talafimiu addy  mslnsizdamuadanun Sumnuafidonio senie deRifimsaiugu fu
voRdmsmyudvuoganoanar nuanaatulaeihfodidy 0.0s  TaonusfiSeRiicuinfianldus
nuaddvlueiimsaovay  uazuuefiSoiidanfoondt  18un  wuaiiSeiinulutonanoafing
wyudou Taundouuafidomiu (401 £ 0083) = 10° Talafimsy uaz ¢ 178 0300« 10" Inlails
Ny ARy

MTAIIRAOLHUATE LI AU NAaDTUATG nm AR (2,28 £ 0.94 ) < 10° TaTail
n$u Tutoneansilinisnruny wudhiivuafSumdoniiiu (4.08 + 1.72) <10" Talailmnin vazluve
GGEN ﬁﬁmﬁ”lwaﬁammaﬁpmgiﬂaaﬂnm Wit TuunfiGumAoniiu ( 323 + 034) < 10" TnTadl

a 3

1 »
i mudvy  uaziodweyalddmssimsadavewun®is olurn woa lulianuuanaieiuleo

a

' » ] > '
Huddy 0.05 sanwud Aumdeveuuniitoluhveaiofinnyuivihwacanar Bdvoninunds

uuanGolugeniinsmugn  wamanimsiyuiomhousoreaasonuniioldainnini 1vaoy
P = P & . ' = =t = o = Y
nusnFelaaWeinluimyi  AsumsneasstuuahiFe Inavesunio  mdY 16333 + 4933

MEN/100ml vehinitTnafdousgansaar wunuuaiiFoladvesulud mAovdy 333+ 3.2

MPN/100ml tiaz TuronaaesnimisnrugiiunwunluuniGo Tndwes indumiiu 89633 = 1309.24
MPN/100ml A18191)

2y = = 7 g ' e a ' o = o ¥ :

winulahuuninGelnadesuluioneasshiing Inaiousgaaoaaiiv T maudsun?

P - 4 0 & B ' o 8 2 oo -

vuafisInavosuiwulugoibfiinsaivgy naaeihims I myudoeuiuaniseaiuaunua s oing

vosuld



30

M 6 sundsveaveuuaiGvinululatiafaamsduileuveadounaiSulavasmavyudoy

U1 (Flow water)

a7 ADUNITNAADA Control Flow water

(‘ﬁﬂm) (Talati/nsy) (1alati/mnsu) (Ialati/niw)

0 (1.89+0.078) x10° 1 (5.31+0067)x 10" (139+029)x 10"
12 (2.03+0.16 ) x10° L (3.27009) %10 (253+039)x 10

24 | (294+0.47)x10° 1 (3.46+0.092) %10 L(|.4310.23)><10‘

c; a ] o o : d' Ay Af = 2 = = :
Mmani 7 Souupediisuladveiulnimasnsduilouveadouunni o lneTsnisyuieui

- S )
ADUNTNADD I Contro! | Flow watel

{Flow water)

{(MPN/100ml) (MPN/100m1) | {(MPN/100m1)
0 7 J 280
12 2 J ' 24(5—*—!
24 9

HAMSNANDITINA 3 ANuasTmiinvaanyasnsdaoalmilanazguslandamsiuilonvauya
wuafisolurandndaia
?J-:ql' =Y
1. tnynansgipoalartia

Hoyavia hiluazanmmadiny

>

b
naudeiafhuemndnngudidoaladusedunimasnquiitoslaiimiadoalmilasdadu
¥ 4

voanquaet e Indiasnims unodunswisvas 84.4 nazngudidenlafsnindoalmisevas 156
' 9 = 9 ~ a a) - @ <2 2

dmlnapthumaansiovas 719 Taollewmds 42 1 Jovas 43.8 sumsAnuszavlsoufnyIROUAY
&= b4 = = s = = dﬂ = 4 c?’ = =4 '

UWYIsoUaE 15.06 MaUMsanuszaudingag  madoilandadesas 65.6 @ulatiainigaonia
= =y 91 qy = o o A 1 ' = 2
wonuLlng) uazdeuzay 344  Aoalaitiasududadey wuuktuseu) iy vy 16 duau
ar £y dy 9 9 T =1 @ 3 :: d‘d
dnwazms Iussnuluns@oalmsesas 78,0 dhasnumoluassunsiiiifivesosar 31 mniuil

. . r
T o o1 & ' = s [ ' @
AMs91ams 19 Tpodmnndluassnuidean lugamsifurasaadauno 508 TRUIam Iy



31

A1519n 8 Soyana lluazaniwmedinuveangudeia (N=186)

Qr cu;u —] v
#1599 Sounz
SN
WA
10 749
N4 28.1
B |
=
T ANTEAB
sznuAnyInouAU 43.8
=
szanfnuinoulme L 21.9
o = 3
UTOUANY 1IN DUAL 9.4
- - |
UsuuENE MU R 3.1
F=] (% <y =1 D::
szmatiotins I awFu g 6.3
Uiya3 | 15.06
y e\
1153971
ATOUNTY 96.9
Fraetudannn 3.1

. Ky L
dnyuen1saosdalua

Iy = & = e A Y P Y
msagelmdaveunsasnaumilumsdoalm ludedumanh lumadoaduihanszuy

< : ' o : zﬂy A - A v ad 4 4 0

aapsralszmunnshudmbuuudniazdnihamt  RuivSnuledosdsoaz s1e Dwumndo 4 s
¥ PR ' o g 1 - o A,
naziovaz 161 TRuALINAN 8 5 Teedwnuamnalariave unuasnsiavas 78.1 L wau 1 - 2
' ¥ = IS ' ' N P
Ue ooy 9.4 NumBonlamiawnnndl 5 e wwnevesvsdsalasmduivinalizmm 1 - 2 0w
[ » v '

sasmitaoognla Taundo 4000 - 6000 duls Tavszdunbildbeadanlszna 15 - 2 was

b4 ¥
szoznm lums@ategiznin 7 - 10 @onduegiudnvurmslemis  Teanudunuainsiesay 71.9

Y b4 =) a o dy o o= cl’ & 2w ' el b

wldemsmaduioglluns@oadaiialssoznamnfotlsznm 7 @ou  Fedeuniunuaihnly
L S a o 9/ = a4 f £ ) a W

5‘31‘1J°Uﬂ15lﬂU\1!lUUu1l%U’JW§]$15ﬁ5$U:ﬁl’)ﬁ1ﬂ731a“3"ﬂﬂ§:3-“&! | ﬂlﬂu@ﬂ%‘lu@U Wﬁﬂaﬂﬂa?uaﬁﬂUag

nw v < =Y d'l E: d,, o ’ = LY L I == = 9 1 u): =
731 lﬂwawaﬂﬂmuamaﬁuqmzu:nmﬂmauaumﬂ’n 2,000 flansw/ls Uoadsuaz 192 mMNiuw

Idnandndamiadioffugaszoznan1sneannngy 3.000 Alaniuls



32

fNRIsHURAIR U anadvunInanaallaita

3 3 = a o = = ' y; &
anuinnud lafofuanulasadvssananinlaiiaveingquinuasnsddosdalusos
' » »
anwiSoimsiudleouvousouunfiSunuasiovay 688 Tanuinnudilvluszduimnas nazioy
] 2 ¥ = o ¥ dy - | o =) - |
az 156 Wdanuinnud ludmsunmsdudeuvsasouusiisolunandmionia  Tesanunioe
¥ 4 o o = o ¥ Y ¥
Foyanufunnulaeaivvewandalaiaveunsasnsdovas 25 Wudsyasinniuilszus Sovaz 24
vinindmmsdmiiiduasumsinues  Sovay 22 BInseusINIANMS Sovay 7 Biawdnny
as [y ‘:1' s o4 ¢ = 3 ¥ -
nwemistar  Anwazasquaianismsifsununsnisovas 65.5 uMsasavlsalulaalaod g
nnnsulsznannziovas 344 luwuldsunsesielsaludmdalevsmidiininasuilszus msasae
[l v 1
anulasadvvpwanandmitonounisfumod mholifesdosay 313 siunTMsAIIADUNY
.:a‘ d" a ) o 1 Y Y P=] ¥ ¥ & o Yo '
Juilouvosdonunfizonaumsimutw lasdmihioinnsnlszuamisnimdmiivesusenddivmie
- 1. e 7o
msnulanludani
nquineasstagdu vy linnuddgasnvlasasvveananaatm lnoiimeuadimn
o e o o . ¥ a : a o & Ay \
pawandantaianuilasadvgsazmusad s dlusmnganidnduazduiiuidoanisvesaainey
¥ Vet . a o Y ¥ A 4 q v ¥ ¥
anoAnal  Aeans Ivimsduaiuuazanivayunndmihinvosnsulssuanolnnnuinnudileu
= Y N Y 9 ) o A v e o a
naauangnase lavo1nldanug lumsdamssznaanisfeanions IMusnsfwusiuasasialn
UBAFDIUH
@ ad o a o e a o o o w e g +
tivalanuduiususunyaspasaatdaluaad wnedunii Ve Teuua lumoen 1y
o - 4 P . ~ ' e =i A -~
aszvtinyoimstutloudssuuniSolunasdadaia wudunyasgionlariiandsauutndnaostlan
Uaewnnaded)  Tanuaszwinlunnulasasvveswandalaidauninniunees idoslantiauyy
td
=1 =y 1 ar o 7 [ ' a a H o e o oW Fo
Wy (asidaasiufudadun wu 1n gqns)  Jesdenuduiuimavinodnivsdifiyniata
! o =4 (=1 a a o o ar dw :; o ey
(p<0.01) d3ume 01y szAumsAne lulianuduiusiuanuasminvasmsidudoudouuniGely

FaRaARlaIua



v ¥
3190 9 Joyamshvnladavesnguaieiia (N=186)

$35a Souax
Sowuemidvalmia J
RG] 65.6
HUUHAUNEY 34.4
o A
seauth
2 R 28.1
1.5 115 625 |
1 @S 9.4
ansIMsvas
< 4,000 /15 42.9 |
4,000 ~ 6,000 /15 32.1
> 6,000 7213 25.0 J
01113
21115819 | 71.9 "
DIMFIEA 01T 53 U (DIF0) B 218
DM 55U IR (T u8u) 6.3
JTUsIM
ré 7 oy 28.1
89U 28.1
210 fipu 438
WaWae
>3.000 filanfu/ls 19.2
2,000 - 3.000 nlaniu/ls 7.7
sz,ooo nlansu/ls 73.1
|




34

AN 10 AuasznunaansUuRsuvea¥eLunnG o lunanaaaiia (N=186)

g s

=~ v
ikl jouar

3/ 3/
anugnnuile

Tisin w3 15.6
- ¥ ¥
uanugnuEnle 68.8
MImA Yy AUy
§31d] 96.9
Tuny 3.1

¥
ANSATINUANIS 052 M IINSIALY

NG 65.6

Tupy 34 4

A5R50LANG 0 UNARARRDUT IV

iny 313

T 68.8

2. guslammiia

3/

1oy hluazanmnisdany

910115 §15729405 Inmlarilaluwas wanuoamisuazdwanueatoy sunedunaiu §amia
Foalnad $1uou 144 510 Fevaz 521 dhumemdanaziooaz 47.9 Wlumaene  Togszning 21 - 30

=

H¥ovar 36.8 Huszduqegauaziovaz 4.9 Tewuwindis0 T Wussdudga  TesfumsszdudSom
A3M3ogInI Souaz 36.2 sedvdsymaiiodns ImTnuazdtoudinuidovay 237 srAUlszouAnuIToy
ax 254 uazluldAnusonnr 42 duiTandulnalodwinunuainssudooaz 18,1 soanldun
oFwiy SUde gnduinueziusems Sovaz 146, 13.2, 6.3 naz 4.9 mwdwy  lauliswld
Tuifiu 3,000 vsdeufouaz 354 5wl 3,001 - 6,000 VInndiou fovaz 4587 510714 6,000 -
9,000 MNN/AADU 3Bvaz 111 31014 9,001 - 12,000 VWAGoU Teuay 1.4 uazsiolAuInndl 12,000

=] 9
UINAADUTDYDT 6.3



is

AN 11 deyam luuazanmnadinnyeangudandis (N=144)

Frn¥a Jonny
WA
bRt 47.9
TR 52.1
D1y

<201 8.3
20-4017 56.9
41-601 27.8
>601 49

MsANKI
Tl 2
Ys20UANYINOUAY 22.2
Uszaudnyiaautlaw 13.2
UHUNANYIADUAY 6.3
dseudnwiweulaty 1.8
ﬂizmﬁﬁﬂﬁm?m%wguqq 5.6 |
Uigey1a3 333
ganfsyya3 2.8

1104 N
<3,000 NIRBU 35.4
3,004 — 6,000 UINARDU 458
6,001 —9,000 UINAROU B
9,001 - 12,000 BINARDU 1.4
| > 12,000 UIMARD .'6.3 )

naunaLazANlapafuRaNEenYotlaniana

o 1

vinisdisenqudaegderaz 590 lunulvinlaiaaediis i ludeseamiinnulasasit

™ oy e a 1 = w A a 9 o A e - St o ) ca

wioly Jovaz 333 dulandsnuilasadolifiveiovas 7.6 Rilanuieliuidariiaaeiiid ol
o e A 4 S ' ¥ -t A Al e e w [

anuasany  Ianudendodalamadiulnnyisvar 382 @endplan lulnieumaniuden e

az 33.3 W@endoilnifglsalnd Jeunr 125 @ongedmnussylumvuziazorauasdovas 2.1 1fen

4 - PPt & = ¥ a ' v <t 4 = ot A o =
”lf’r)‘lJmﬂkllJé}Du‘HS@NamJumullﬂ IﬂUaUETﬂﬂﬂ"mGlﬂiy%maﬂcn’ﬂﬂa11Jf1ﬁﬂﬂilll‘1ﬂﬂl‘lwﬁﬂ‘§aﬂﬂ"ﬂil.la’,‘ﬂ



36

Revndidosninlanidiu lsaenlivsumde Isndudlounnniuazdious Inaudiorev 19 luaue
a = 1 & < =4 4 o 1 oy A 4 1 ]
wioimdomanalsadiy  Feduilandovaz 951 anuFeruiwusisenluieulutlaidinane
4 3 W et ' Adv = A w o
quamle uazdouaz 97.2 Avems IMIMUwnuiiudayey Taues slwiesnnulaeaivvesmaniil

Smuslutoseain lavi ldimemuauiulolumsdadulous Tnadar 1 ndu

AR 12 Herusauazanutaonsodonmsdondotariiana (N=144)

w djl'u ¥
%50 sopaz

anullasany
iule . 333
Taiuenilo 59.0
Taaruls 7.6

—_—y oy ;

FEMsden®e
rRIEREMIE 333
Taifiueusa 38.2
Yidunsomovauiull 2.1
vs s lumrusinzeow 12.5

A |
m3tuilouypanuanse ‘

hinda 16 |

BUATIWVDILUATISY

NIty 95.1

limsv 4.9

HUIBNRW IS S UARTO UM

FDInTs 97.2

lifoans 28

v ar =] dy a =
ANuaszninlunulasadbuazmsinengeeimsnulssnndaita

A & A o - T ¥ A A
MaaengeomIThulssUsinmuavoinguaioieiavug 144 AU Souas 40.3 1DONYOBINIS
1103 UN TN SuIeanvlanaiouasmIuaEIaINMUIoNUNIR0I9DY  So0ay 354 RengonIvTs
W ¥V @ 3 & & i a4 o
VN5 sed uazdoons 16.0 1@0AFRDIMITINSWALAIILEZE M 1AUUSHINNVOIDIHITHAIY
¥ Y A ¥ 1 [T =4 3
msutssiuardivunsovas 521 Wonomstsznymoasesut ldudemistsznn aud te Jovas

19 duazsovas 12.5 audey



37

anuaszminluanulasasisrosamisindsjdondaniiavesdus Inndevazizs  edum
pmsauls pnalaniafimibelaoi W hilimsdudonveuFonveise  Sovaz 528 fiatwmis
= & 4 oo W 2 P A & & oo
fnsdudlenveudsuuanGotin  uazdosay 299  WatunemsimsvuieuveuFeuvaiiGu
aszuumsnieduaeulumsulsglommsnnlatiadieitnsaien flinadelSuvesdeuuanGen
& v o Y a ¥ o 4 o -
Judleuluemis duilandevaz 597  Aananufeumuisaiimedosnaisoludatiamimuys
%/ 3 ~ v 3 o wr rﬂ’ = o b ] ¥ Y = '
silavua Jovaz 306 AehanuioumwadiiadouuaiiEolaiRoiuadunazsovay 76 fia
k3 v o & o i
anuisuliansodriianuafiseld
¥ 3 ¥ = q 2 o d’ Sa o J ' g et
Taoanuianudnve s Inalufesdunnvve adonuniG eidutlontuomsamIny il
Ve o S a = & ¥ A ]
anuiiisduas whiidogenmuaziniinszummsulsgidaniallifuemsiimsnen dunSemsile
a A A n Y ¥ o A < o - A A
BRI EALRNIC GG PRI warfanuanudulluemisiuds juindanialamadsndo
pmsnnduibthonaasnnuazeiauazanulasa fvheyaa Jaontisnuinoides mu thouaas

Clean food good taste UYDINTINIITIBITup 111 UAY

P @ o A 4 = -
M95190 13 anweszminluanudasadouazms@enseomishudsyUannlaita (N=144)

| i w T
i e e b7
{ A% SoHB: l
oA
MIADNTD
g
Srudlsed 35.4
ki o
RNV R ke R T 16.0
(. de - -
Funnithosuses 403
- ¥ Y ar = o by
U U AUFIN Aiserm s uau 8.3
msuys gy
oA 52.1
R -
a1l 194
. i | e
3 12.5
o4 ' =T
DU U AN 9U AINUAY (Wuay 16
7 Z o
s twileuveueuuansy
. -
3 29.9
[

3l
APHUENITIADNY BTN 19

Tianudousgaavana 59.7

- M
Taanudawdunsmsn 30.6

T ldnusou { 7.6




38

ar ]

k4 v
madandos msfndsglnindaniavesnguitetisdiuing Idanudaren nurzeinyes

2]
]

= ei’ ¥ =t o =4 ¥ 9 ] ar ol ar B 1
a3 lasdendeninimiithesuseaarimslinnudousgaaoanat  Tavilidvnlinnuduiuiae

¥ =

anuaszwiinyaqus Innlunndonds anufasastys e IMsHazANURnAUTBLUANIS Y

tH

L

.
ar as

Judlonulusmisin 18un aw szdumsdnmuazswle Taofinnuduius luszaudunaalunguhn

v Il o | Al 8 1 e 4 v oot s a
gnndt 40 U wazszdugalunguindiongdinn 30 Y Fudunguiiliszaumsinyiszau

Yszmeriiodins InNFnniaganii (p<0.01)



39

agliezdsrseinamsnanes

namsasdouonuaiG slulaianaisuvoanvasns ludunedunsis wud anw
muduvaussuuanisolulmia vinmsAvUUATURA U TN B ILLLYB AT DLUA NG 6NN
Iy a A iy ) = ' o o "o o Ya a
Aowlnd e annnnsAsu s usauimsddesyadata lduvedwannn - MlviiAa

= ar == I3 L] o = : .3 = = k3 ) ar 4
anngnmuizauiumsuuafsonnh S nneensioufazasiniuiivimussas lifomudy

a a = o P Y = &
aeAndnafiumsinyIvos sudud Iamia uagauz (2547) T8ANNSIuIULEzsiinvouARGy Fawn
vintfartialurhiudlimsdvanuudnduazsaunaiy unythuoivde o funsio viGoslnl s
o o 1 .;’, o 1 o ] o o g oar o= a = -1 c:' &
s iznu M 2 szuuinnuuanaeiuenaiiudiAgmeata (P < 0.05) Swanuuansonludlou
3 = o = 1 ,:f J = aa A

Tuilodantiasinhsunyurausnenuiimgani ludonovhsunuunuwusiy. USuawuafiGennyu
Yarafimsdesluionuulnduazinsdemuunsureny ogluszdumas pududunsasuas
DIMSURIANGE (UNDB.7001-2547) (WA IUAUANNBATIAZEMIIUHINA. 2547 Fa'ludluduasivdo
¥ o
AUS Inn
vinnsalssudisuamaonusiisorwululmtda  sgeiounazagdy wun lugaduiiuuniise

' v 4 a o EY a Y a8 ad Y oa
vinnNluggiou oanainTugedu  Bduanaswndwounn Fohdulszdraasduniiningu
$nuasguedoalar Mildihlinsdunidgs minguamsmniwauuuaiGoaiass uazbeldniniy
nuaniessaldoangiouiaunlumsdosaaivasdunsd T IdeonFnulisuuannsedia

o ' Y A o P o 2 3 ﬂ 5 B s 5 \ aa &

590157 Tunananante dsesndudigaiah ldtamoilusuoumnniilng Tasyehiinisidos

ool Y

tmtlanvusaureuiadesinmuguliinuyadaindealdovasluislaluldils monnmfu 't
] - b &, ~ i Ao o
Faiudnaumauilainildlaniame vazinsduilousesuuais o ludmauuin
4 A{ d); oo - 3 ; AL;

msnaapafvanmutlowdenuansoludaita Taoldnsz@oy 1.25 ppt uazNsEROU 2.5 ppt
5 E I A ' ¥ ' 2 Ta ' ; o Y o : & “q w
dulrmuuanSeaonauganiaougy 1luimslanszRou vazezdunalddnvasinssuuilaly

» ¥ » v

Minaa il sziieznounsudiage mhreudiszd anmihneudiseade ndudoudiass wazife

c; o A ' ] =1 i qﬂ q i ¥ A): A a Qg
ManradundIAm  nnndwenluguin Jsaglled aszRould i ldnalunsaadonuniely
arta Tumaas ddududendumuiiuusiranulagamy

A = a an oo u ' o ' , aea
myassauunnis ulauInns mihtssih Tnadiuuiu 24 32Tus wud dsnaasaniing lnaves

Wagaasanm wzyrvanuuafisy ldaninieniunui lulmsaasumoh desnmhfiezomezaioie

»
= w o

¥ 1 .
vauuaiFelunh Ilisuauanas Sniadenolusowesdnsuzvsslmfiinnuanysal  Tudulsa

éiy df s < o‘: Sl [} ‘;’ y e P : =]
nmsaansthuileuveadonuniselulaia Maiinms lansz@ouadld nazdsmnynouin

. ¥ rd »
SwnunuafseIaaesuiuandiady TaonsasnistuifouvoaFenuaiisuar0ismsnyuouis
z ' ¥ =1 = d A g 1G] a a dy e; =1 q'. [
tuaselAuuaniSe InaWosulsuouanas  ualumanduiu  nmsaanisthuilouvsadsuunniGonle

= o YA o aa - P 2 aa o ¢ A A
Asz@ouadll MRS wumuaiSeladdes iy wuanGolaadasufiasiawy veainmsaa



¥ .

mstudlouvesiiaeds I wuiwnusind muaimanzauyoans ;1ugadineniifilas ln
(nadagadiine 2544) foasrawn Indnesuiosndt 2.2 ae 100 Tadans
o & aa o Ao At ¥ ¥ o ) Y a9 .
amsaansdudloudonua S oieroditAinmindeauudniu- wutt  dunuilgludiuves
g - . . ey B3 “

aszitoy Tulium 100 AuALBNARBI 1A 200 NSUADLIDAITNABDY MUAIAY FINTLITLUUAISIAN
Alansuas 175 UM s 1zRTU AUUADLBNARDY fiD 17.5 WM 1Az 35 Win Mwd Wy diudunuil
Pl lvain Aaddudall Ao inlszaihildesIdiiios Inarudoneass Hunar 24 $1Tus Tl
sz Ty $ viag siamueas 7 vin daduidu 35 wm vzituldnszRouuaztinls gl ily o
) [ . a v 5 e ' 1 A oA P
Aunu lduanamaiu uams 1hinls s TvariusivamdeuunnG o 1édn

nnmsdsunees udusedunste  Siwdawealvinun  nwasaaulnguunswluges

npans i inalsalutlaiia  Tesmsasnmevvdudivimnsmlszuy  waezmadmiinsuaszua

' ¥
LN P =

faldtimsguaste mtudlouveaudouunitSouazmsniiidntu o 19 Tmunasgu GMp 44
nsmlszpavzdivisseenlueyyiald nazmsgeunuduilon wuh dsznnsdulvgfadiemsi
vvagluaaaaatianulasaie  uaddsens IFimissamuueas sn1suiimIasInaeUAUALAIL

oy a = -3
F20IMUD 10115 IHnadasasslunsus Tapuinaw



4]

UTTIYNTY

ASUUTEUL.2546. 105 TIUATZUIUMSHER HARAR Uazuan Suaseug. 122 nih,

Fufua Saunte unsaus.2s4g nunRidofnumlaiad udoaluszuufiafy vinunythuesiuha
L3 I 3 waulszaumiaianms AsaR 6 wn T don 1wt 232239,

Hae WU uazasiz 2538, nstuilouveade Vibrio parahaemolyticus Tuemsnaudaionisdaven
NSTITNUATNILVDUART 13(1)19-26.

UniAs 3 Taminsal 2537 sauaswedveadai. sdnsemand nusSnemand UMDY TH.

184 MU

¥
=y <«

fituns  Aailang. 2548 psteuazmsinsizidouaniainnin SPSS . USEM 3 Sumos wium.
¥
440 wih
4 U =% u’ ‘: @ = oo = a
fade wismaied 2525 ailodinszmihne sofudioanizneden ywanssiun nnds 34omih.
o o1 =y ol ey = wey =Y = a o«

MATNFATIING.3a3IMUJUAMI AN INOMART UMINNGONYATAIARS. 330410

Fszde TvaTyy 2530 matansaisdmszdgunmbunuaiGe. my. (euiivdunedou) uiaa,
by
60 1.

»

gnms gnfmAes 2538 MazEsada . unm 4.285 wii,

giund fowens 2541 matamsguiiedin nadnada anzdnomans anIinndunyasmens,
236 W11,

qIua ﬁsai‘?mﬂmfua:ﬂmz.2543.msﬂmﬁaumawﬁamaimmadﬂuiﬁqﬁuﬁ’q AMA1L I AT
Yazna U7 53 aduil s Weufueou-garnunih 455459,

AuSs TN AsNUszua. 2548, adRmsUssnaud sszmelng w.a. 2546, lenasm s3natufiensas.
911,

Ahmed H. Al-Harbi Lz ffus 2004, Seasonal vamation in the intestinal bacterial flora of hybrid tilapia
{Oreochromis niloticus x Oreochromis aureus} cultured in earthen ponds in Saudi Arabia.
Aquaculture 229(2004)37-44.

J.P.F.D'Mello.2003. Food Safety :contarminants and toxins.CAB international . 24-45 p.

Valerie .1993. Bacterial Diseases of fish .Oxford Blackwell Scientific Publications.



SIANHIN



UUUTBUIHINHAING

1593 anuaszminaaeuunnG oiwyluxanamlaitia

TuR AU L LI SR

4 ¥q ¥

BB — SOANUATOTIEVOUR. oo oo
Ao s

AOMATUMBS AR BB T

tTewh ... MY BUA BUND.coorreee e

d  w a
aoufl 19oyan Ivoanunsns

| Ll

() wuw Omﬁq
2,01

O T 209 & 2130 7

() 31 -401 () 41-501
O 51 - 60 3l O 61 35

a =2 W Y o A 2 &
3329UMTANEIVDININUIAT NI T’JUQJ'ENEJ.WT?JLGUQ

O tilAdnen () szaufnuinoudy
Olssounymantais O ssoufnmnousu
() drunfnyaouila () geanfinialaa,
@ UTywes O ganiyanas

4 80BUUDINITUSHITHIS L
O avounsa @ussnui -2 aw)
Omam%ﬁmamu -4 AU
a2 é‘
(O nsoundativs sam s auly
= =
s.aguiidumndn
[~ =Y L) g
Tudluandnngulaa

[~ = ' ] < '
O dlumndnnguniarusy fongu

aoun2  anmwid ldvesnisidog
»
alsziamupamsiass
ﬁy E=Y 1 =1 ﬂy 1
O Bvalmiinetado O Bsnlawmawi

Qy ' =) » ar a o 1 A =] e
.Omuaumuasauﬂummmaau O U ) P



2. ANINYBITDIUNIAL
O avalutedu Q Boalutedud
H d’ 1
O Aoalunseaa O @oaluuuazseaau

¥ . Ed
3uraniinidluns@os

Oi‘i,ms:ﬂw O ﬁ’iymwma

» 3
Ohiwadszni (D BUG e
» »
4,913 N1FALa
(O emainetiudion () daovausssuna
O g [ : =] 1 = Ody 3 : =S
MTIADIA IO EIDIN LR YT A9 1891915 - UV
=1 o < oy =Y =y
Ommsmmmmsmsu Omms;‘m+mmm+mmsmin
A -
@EY-o 2 VT Sl G Mo N
= F
SRRl IV AR O e NDID .
A da o oa ;
6WURAINGY N 5.4 LLS L, AT 1UNRS
o r =1 ] ﬁj l:l' ¥ ]
7.8t U U9 Wuhveodvedssuim. . (s1amas. 19)
§AUIAVOIGNURTNURBY. . TUALIAS
o ' ' A 4 a Vo
9.8a51015Ua00 90 WA #Frmsruns, 15, 1Ue)
4:!)J -
10.5zvznan umsidud . fPU
‘;’ a o S Al o a
1 ANHARARABNTATUMIA0L nlansy

e il y X aitgh’ g
apun3 wwrRaromidulowdsuuanG oludaiia

1 ¥ [ = o = <y dy =] =l 1
I nuinielud wandadaniavesguilmsAssouuahisonio 1l

(R 1 ] Qs
O w1z Tlmoduna
(O Wi manz Limoiwasdalunsonuie
4 1 + ; ) = ' < o
Ogmmm Tumoaisenudie mee lunefandesdluduas

O ¥ r. o I lrl df = 3
TIWTE UUILAN ﬂﬂ‘i’Ji]H']L‘UﬂlLUﬂ‘Y\i‘iU

= = = oo A =t = '
2 nasanllmilavpanousaiiia lsnszuiaiinanmsuua iz onse lu
M
Omﬂlimzmmﬁua q Om@maﬂé"a
¥
O um 5 azidanss () liinoiReian

3vunaiwanantarveaniulilasielsaviely

Owy () woing 114ne () hinw



L] o 0, ) lﬂld ﬂy : P~} A )
anmninhluveniinsidoshlasiegus i vioasrnlsania il

Ll () o 1nds O Tuine
s.vimunota hivgaaeimsaa lsamasronudalsnnde b

Omu O uths 1199 O Tuiny

6. NOUNTIUIZU D IHANANUDIFBIDDNT MU s wanda Tdas v idouunnGovisely

i ety V1Rt Tuiny
O O O

] a ‘!y ar a =1 '
7mumemideyalumsifes Tumstesfiumsiialsaszunansel
Ol O ime
vy a ) & v o v 13 Y
gunasoyanmiune ldvesuanudiu wonurdddaenunsoasylanaude)
Oﬁuﬁnsuﬂszmﬂs:ﬁﬁw‘?ﬂ Oxindmmandeoanst

! 9 2y c:y 1 o
() 1IAIMIVBMAININFNALIALININDY  ()BAAYIWO N3

Y Yo A 4 2 i iy
O 15 udayansduaediin () avsiinanagnrnnisitaans
S A . M
VINONTOUTWITINTAIUAAT oYy .\ B4 [
w
UYNTUBLUL

ja ']
Lo
=0
=
—_—
=
=
Je
Lo
.y
wnl
@
.
Lo
=N
()
=
-
o
—
B
(=]
—t
=)
=
=)
=
e
g
a
ol
o
ee
b
Lo



ML GHCATH R
Eo1 mnesonstuiloudovowuniSonandauazndafusimdularia
aoud 1 oyaitinaduvo s Tnn
1WA
O e Ondia
207
(Ovivenan 201 () 2130 1 (31401
Oai-s0 7 O si-60 7 O 61- Sull

2 ABUAIUD . — BUDD. v . S &Y 4
o = ¥ A
3.52AUNTIANY TURIALT 1an
O ST H—
1 édnwn Uszaudnyinaun
(O dszoudinumoutlas () finvudinzaoudu
O ssoudnuasulas O gauFEny/l 2,
Oﬂ%’igtym%’ O ganfTygnas
4. 01%W
O AgsAogIud) OQﬂ%]dll?ﬁﬂ

O i @@Lt
O S IERL TARE Omumns
A

O
@
=
3

5510 1dRadou
O"I.mﬁu 3.000 UM O 3,001-6,000 149 O 6.001-9,000 1IN
O9,001-12,ooo 1N Q 12,001-15.000 v () 15001 gulal

aoud 2 nurnademsUuilewdenun iisvvenanaavenladahfaliFiaivivega unoian1n)
' o ¥ Y q‘d @ @ k4 =] 1
Luae 1 “datiaam” Aidonuviiovisdasassudivioly
Oﬂaaﬂﬁu O"lml,ﬂ"lmwﬁeu'hﬂaaﬂﬁﬁ O"l.ijﬂaaﬂﬁ’uua:‘lmﬁaﬂ:‘i"uﬂﬁzmu
2. v1wuiTsdenesnelsnlaluiesan mlaeada ludulse
O darlaifigus wiaelng OlSweunamudis
OU 1 =y O a' =] d’ =
hisrusauvwiull AanuUnvIrIeN PUE NUTIIlin Nz 019
. . ad - aa A A ' a a & )
3vnmuwydaAgewus Inadlulsandadouuant s vimdiazus Inadaniuniely

»
O W udr 7 () vilea mswifvaty Fourma

O%i ugr milvinems das - O &u e



47

) o d- =1 -:ici dy & =y =3 & .
4. vundudenunnis oennluileuindunanaalaianse u
O k) O Tind

' A v A A al A o = Py ' by
5.W1uﬂ?1u"5@1wlcﬂauuﬂ'ﬂﬁU“ﬂulﬂQUNWﬂUQWH—Iﬁ UT\?”UuﬂfT"llﬂﬁﬂlﬁuﬂumi']UWaﬂu\lﬂ

6. muinsnsaonals Tunistlesdulsafinauinineimis
- 3 =§ P P} £y ar L4 d'
O doandan lisiuniausa O AOANAANUNBINIINAZDIN
O - o~y o 4 1 d' d‘ r- 3
HenndasuMnuna IS nidedold

. »
g1 a

=) oo ¥ d
O D NHTANUNN ’31Uu1u1ﬂ3010l151}\31153
A

7 munsions e luuusds svnsrie lumuisoviaodnanudounlng

O linsu O w5

8 foamsIdarfdlusimsleeadonindounuansmnso i

(O doans (O hidosms

9. yudeanaasularmduedials

Oﬁﬂ #2019 Uapafiu D a013158 18

O Uaniieguuiig O wansanlar iz suseainlaoadio
A0 ; ' ) - el o

O Yarhduduuivuante O Fudandufungoilses

10.MUADINS IHINUINUAIT 9 W aounandamamsiszualniinnulasadonses i

(O doams Olidaanis
' P & Py’ =t s F ;e @
LLwsaulaimummsonaw I8 lumsaswemmsfnnnedaduadssus hilnnulasasiv
O nswtlszn @, painsAuAsR IS Inn

o A o e A
O ouniy vio msrsagquiondn () B4 D

AU 3 uuaﬁﬂfﬂ'amﬁﬂmﬁauﬂmwﬁﬂﬁm%ﬂmﬁaﬁlugﬂmmmmi Ao unfudsznim1d
| ufehemns i gauamaiiuinnuaoasonse lisdals

(O taensy divssinfilszniagyniud: limeduas

O wnonity ifosnldsussmuomms fiunisasocounds vnuImiasn

(O hiwileasasionss 1o

O Uivasasuiiosnin Fumevsane daluazoane



1 = Syed o~ .df 1 3 ar
2935 lunisdondeoivisatials ilaeanv

O - e P & °
@ende ludunnododiuilszd

(O denluimnueignusniiazea
& A I o Vo ' '

Omanmaimmn 1ASUNTATIVADUTINHUIBNIU N AZD 19

O 4 ,; = 1 &3 = o s =1 t =3
@ONFe91M13 NV AR uNARSu a1 9F 7
= i <@l v o = ar

O dend i lnuild g 4 fmideufuvua

A

' a9 oo a oo o =y A e W =
3muAa o mithukdsdugilszuadsziania flnnuilutlouninuuniGutiarige
O alszianmen O dszamduin - O pmistszinnunadin
¥
° P ]
Uszinnin Wodaain Yszinnia
O ' O S, )
(O damiin (O diedameaiu () Sua. o .
4 mmfiaiie I iinnAaadualszus wwimsduileuvoadeuuafisouse T
O T Ou'm:ﬁma UA U URT 10
O uazornduduns i OB N .

s aeans Iivuaonuinaswanudasasulwsoswesemisnmainaaafuydiznase Tl
Oé’faami O‘hjﬁ'mms
s ufainiivnulathanumieeey anudasasulusesvotamishuininadnfasmilssug
() nsulszus Oaaﬁm@’fmﬁaaé’uﬁnﬂ
Ed 3 e
Oﬂmmuqummmﬂ:mmmmqm Omummmammaa@uﬂm

O A1579 O@mﬁn

O indnms,om1sd By 9

1 < o o : ' = = s ow =
7AuA i fvoaTedledeniafenui Tanoms Auoinndadusidszus minige

(O muasaiylunmisusion O ANuAzo IR uMIUT Ina
(O a3t lunisviomas O SHWAVDIOINT
o ° =1 ' o s a4 o
Ommmqﬂ uaziuasalny o O ANUARVBIRYGAUNUILINIOING
s A A, 1 A
O MSunsehnd eI O D11 P, ¥ . S

, = 4 re - e ° g 3 3 . e 3
g MwAanislun smsavwluameniimisiIngnida TaonnudouszamisnaingauuniGold

(O @orezmamasanvion (O Wild nuafiFonuauieugeld

O f1ufeuauIsosn Idnaeiu O au 9

9. MIUNIIUNTE 1173 wusAE oRmouaImesondasnwe 1318 Jas Tuamsavime lddonnudeu

@REL! Ommﬁm ' Q"!.u' ERtY



ApUN 4

TaiduoLue



	titlepage
	acknowledgement
	content
	abstract
	maincontent
	bibliography
	appendix

