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mw?jﬁujﬂuﬁ‘mﬁtﬁum

MBue (DNA. = Deoxyribonuclic acid) Aa "9Wugnssuiteglufiaeie uaslslanwar Fuoes
wwad Wi 159 mIniiedalalng (Nucleotide) Mndafuiiiu ee17 Hanwauziduindsng wiazilARlalng
Usenaudeviietey 3 u Ae  19Usznaululasdl -l (Nitrogenous base) uienadoandlsly
(Deoxyribose) uazngawa wm (Phosphate group) Usenausiewvilsiy tey 4 aila A A-Adenine,
C-Cytocine, G-guanine, T-Thymine)

A & i & a ' ' a & a = & A
mamamwummﬂu 1 L HaKLIuNIN ?]‘[UN (Genome) U IUDDNIALBULD AB BU (Gene) WINDE

Y

@

Wins 10% TufiBue viwtiffusw dayanieiugnIsy g ﬂmmmﬂwammnjumLLﬂIﬂﬂ’ajugnlm
ﬁoﬁuLﬁaév;nmaémaogn%ﬁﬁnwmmmﬂaLLa:LLaJag:nwslTuLﬁaﬁ ﬁa%dwwaﬂ‘lﬂﬂ’ajuﬁim Ty

fufe uasiBuefiusd sugnisu fimuaudnvurladnvuzniuazidudaimuans 3w
TusAusines Mvivthilunssseinoee “sidin wu Tsfudvimidueulsdiunssuiunis Metabolism
w3olun1s $edintdanung w%aiﬂsﬁuv"iﬁmﬁﬁﬁaaﬂuumuqumiﬁﬂmumaaai’m:maﬁ'wmﬂ )
nnsndenaaanwauslydegnvauls

fuflvundous 0.1 - 2,000 Alaw  wazilswuiw v witldldsw fe wiidendn Aunseu
(intron) {iu wdilsifedasiunis ”ammzﬁiﬂ'iﬁuﬁ’uagjizwm ufiilus Bundn wenseu (Exon) fe
fFUL pasiBue  ufifianny amsalunisaensd wasudss  Feduzuiunis “sessilysfiu
wiaziln SIUIULATAINEITBNENTEULE: BunsauLAnse Tl TR M umisteey wardTauinis
S NI REAIT

W MeRUGNTIN (Genetic Code) viNBdy aGLLL vufBuledvazirenanlyfoonsisuielunis
“wasenlUsin w TufBuweiiiss 4 d winsnesiilufiatneidos 20 viia Tusi wilsq FevUsenay
Fauly agetiaeg 3 6 Usznauiuiunit lanau (Codon) waraNMsAIUIMTT wied 3 w9zl

Y WU 64 I NNLAUND 1HIUNIT %Nmma:ﬁiuﬁﬁaga%ﬂuﬁﬁumﬁ
ANu3Liiasduzas DNA fingerprint
a & = o ' (1 ' ' A A A a & = a = o
AU 38 19WUgNIIN wuveanidu 2 U uf 1 A 10% veehldule Ap Bu Hvih
niihfiaauanns Seldsfudeilyldlunisiusessadsieg Tuedeazaessene Hufl 2 Bund
Stutters fiagnnilv 90% vaviiBuie lildvihwmtiesls uiidanumannasaniuniadesizey
RH ﬁﬁ’uﬁqmsﬂu '"JuPp9 Stutters PoILARZAUAL INTITUISUL HauasifunsaataRuntindang
' 2 o a ¢ @ 1l Il o Al A Y o v
uAazAu F9rnn i lun1an quﬂﬂa‘l,maa'mmua'm N2 ws1elann NATBILY Tu stutters aztiulés

e 1 Tuiuduauwintiu
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[ M v

Taslulsaludiuedy  dfdwe AlFsunisdienaaunanwaiazisl pEvazASIVtuLARBUE 1
Suanusi 100% aglulalprewass Seaglulslanar Funsi 9] wiuimensanislifbue ud
adlulalanouinoroaasgnld udvmndesnisi_adaaw “Niufvoonio-wi-gnazdosld DNA faglu
fuely pouadgn FeesliiugnssuoaaininlBiSouiisudels

M37i1 DNA fingerprint ivaredunau 3uannsiiuiagne WiAussgefiidusaafiiiegs
warfUsnamnnsswe Enusadiiadsaundilifidedy ) t”nLﬂuéhasmmnLﬁamTﬁLLﬁLﬁuﬁqmwgﬁ
4 a9en i AadBuadsiemieya Kit uashdBued Aaldundnduou 1siugnITade
1389 PCK waztianasiaaiefiniiaibuie Lﬁami"iLﬂi’]:ﬁgllLLUUﬁLLmﬂﬁiNﬁquA\iﬁﬁ"imLwiatﬁ”a VD)

' %3

WARZUAAR Tre33# 1 $rea3a Gel electrophoresis M58 357 2 GeLATay Automate Genetic Analyzer
Fae 2 FFenafiiiedafuazdel “paneiuly 337 1 ﬂ'ﬂ"ﬁﬁ)"]ﬂzuﬂ’ﬁﬂi’mgﬂﬂ’j’] welL “BaInI1357 2 wn
357 2 aanlFennninesalifiasnatsdagunas waiuginid

mauyawaaefind DNA Tun1si a1ive - ual - gn Tuaumnannsgiu na I8 Marker 10 siuna
uililald Microsafellite marker @323510n91 Ao 11 Uty uazaofini DNA vonaafigniosnsediu

nsliUsslendan DNA fingerprint Tums $reweriuglaun (Master Bull Project)

v € Aa

Taswns Sreneiuglaus wia Master Bull Project 289 "winmalulad@inmniawdndeg “niiia
nmsn wullaungna aituidies - Taa Imfsesinumans sedudenelauniuglan miluseay 10 dudy
wsnwaslan Tnefdoanasiingnladiudgdosiunssa “nivas wina wiehwma oy eudunsideu
HuewuglEeminde udtdugnladifsasaniiunssn “nizeanynins

dagnlaia azdionimeidoulse @ Aawesy muszdey niny Fedudennacldiu anBniild

vimaw wiien ualeeiluineasnsasiinnnsiadsanzgnlamaidiy widdesUszaziasiugnlamwmag

v
%

gt “miugnlawmagiiinlulasenisy deusudadn audndmidioweiuglaun eviniane sulu

¥
o

TURBUBUT ALHDINTIAN 3tine - W - gn Feaufind DNA oy

WiaweWugsewinime sudu e Ao va suAN wTalunITEENEANIIRUgNTIN Uy

q

anladadle viefi3andn Progeny Test lasmaldudianaiuging suw sfissiuuslauszoinsning

U 100 A6 1 WB grﬂﬂﬁaLﬁmm”aamumimwﬁﬁﬁ?\ia - ud - an ﬁaulﬁ%’ummmaqmmw

[
°

dug ey dedhuw wiudssifiuneug Aeun1sAaLaandu avine

Tumuedl “winld $roworiuglaunlnelaa Tond ugudl 7 S1u0u 17 @ wazgudl 8 S1u9u 16 /M
LEANTING auWaﬁuﬁjﬁy’u e (Progeny Test) ﬂ’aagﬂuﬁuﬁ 4 uaz 5 Ao e auaNdune - ua - an
T MvpmewuSAisansdaldondu avine (Testing Bulls) Wan13m323M _91i3119u 98 ATBUATA (F1Uu
294 9t M) WU FRTBUATITHIUNTIATIEHTIUIU 63 ATBLATA F9ATINTIIUI 29 ATEUAT LA

A9 L3RI 6 ATALASY
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msinyimslésna au Robustness Ha:
Ruggedness [ufaouiuams

WIYBY B9A5TI0 T WN 11 91MIENG*

%3 [l

UNANED
38nm 98U Robustness Waz Ruggedness (uisnisne suiladwsneg filieadiosiumsieazs

mMaiesiAng e wnsossewlidnlaldiefsiuany wnneedsieszdildludesujifing

Jfanunane datviiisewasan s asunlastasilaenenislunaznisuen Tapvinnwuinilasalad
arinansznuseifiinasiinnweiiasvh ianugniessesisiemsdialy dosfifinmaiui 1asnda

sruuihsriaiemuauiiadudenanagnadinanieidunsyssiugunmranisiiansivasissjifns

UNUI

Y

Nun sl JiRnsidununianay AN wIEHan1InIRdeTzinevissljuRni s dudad

afvaunmzBIrAnfuA ATt vualungranevdeninsg i navdali laedudy &

= a

apatugadnwvie 19999 Tuda “ad wawdaan ad ewnsfifiduiidamnan ad uar “swandend

(% ' a a wva

neadiperiu “md Nlwase snwzesnumila "7 TINGNUN MU AnedipeiuvieelfiRn1s uanan

[
=3 °o a a o 6

dgaduiyintenunimaasszuunsmivgua nswdnawnsndduiiidaniain “ad naadumiseg n1s

q

auanilasiumdalsn ielunysduas B3 “swandon a4 Judu anana dwdenaunisies
UjinsFadunuifidnsusazidoauasiiaunwlunndunsuiazyn widussdusznauzesu
nsufiiRewlusasfiifinisd “endefidiany dyuazdsniusdwide naw aufisduiuany

a

wiane WlElEweedsnaed (validation) AlHludesUiifins wis Fwarwdula uazawngndiovaes
HamMATzRTBRasUfiRnslu mindevUjifnisladinsldisnsuasgulunime sviesieius
ldfiwansu auiedutunuman: WlFldresidiiesed desfjidnsduiacld wison aeau
Mulaluanugniessaswaninsnadinnzimedwiliuinisuigndld 38essilidasduitinesg
waalaifiudBunsgiu sudusoiinnan audeduduanuman: dldldesisinszdin wnsnldnea
a 6 o 1 d £ 1 v o v o ¥ A [ (% & v

AenshFegweieg Ietemane & Seenuiulaldtugldvinsuandulumuingus: sdoaeias
UjiAmsusazuvs maldasanasgulldnagndosiudesiinisaingn awvds anzewg Ty o

¥ o A o aa v & o ad o a wa ' Ay 1a
aadarimuafifinualuidniasgiu deiunisidnesguluidludesdjifinsdieg AU IR



S1IEWUUSDU 2547 NsSUUA 03 nsnsovinuasia: knsrd 94

wIssla guUnsal v3e siedinuansteiu Fedipedimsbuduanamang NlHlFveedsinsneinlHluves
UHTANMITUI W19l ERanIIAINEIATFIU (Anonymous,1996; Anonymous, 1999; Anonymous, 2001)
Tasawizadwisiesufiinisiieadeeivaudiu snmassnysduas 03 wIan13nsa suamnw

SUAINDNTT NEDNLWNIIEHANIIATIA ﬂUﬁﬂ\‘]ﬁﬂ’)’]ﬁ\lgﬂﬁﬂ\‘iLLﬂuﬁ’] LNDNADBINITINEN ﬂﬁiﬂ’]ﬂﬂ‘ﬂiiﬂﬂ%a

a wva % [ o =

anmdusssnwnsd  deyaiiviesujifinisfeedaviniieBuduinisinssinldujifovegldnagn

&a

fosmane NaNgeadss 9ATidauMInIinIsifntne dud dayaun asarugniies (accuracy) A

W (specificity) ANNLABY 3L WD (precision) AWANATIA AU (range) AN “NIWUSL UM

a a

2pINaNATRFTUUSIURWLEY (inearlity) USanau@en A auldl (limit of detection) USanoufl

sulanan1snsia (limit of quantification) FerunanilAenu uiiwugueeidiinaeviusarisndas

' ¥
£ € o

uw aupliifarniuladndfheneiiy wnsaldufifeunseningayss 98 (Huber,1998) n13

o a i &

Ausuannlfldundisinmeiiiiuituinsg i 019u e Parameter ssuneAviniu lasufudas
W awynen WA sERlEWauTuInTn  Sufudosd_adanaldldueitiinnsidisdmaing
Parameters 33AUsr 9A209N33ATIEAI RANTIATIEADuA BT (Quantitative) 13D
\BIAUNTW (Qualitative) 17U HANITILATITITL AIABIUSNIUAITL AvTAinTIe auld A

WU, “unszesnaiina ldivlSnuiuiuey @i afine suld  “wiuransdeszdiineuna

v o

Wuduanduatay nisseunatdunuiulinulilganiivuaingadl AvAISINEIIUINIINAIAIININNIE

Y

AmaNuandaevasedaduafiaasu m\lﬂdwwamﬁLmﬂ:ﬁf\v:L‘flutﬁaﬂ%mmw%aL‘Ea@mmw(GreenJ996)

a wva a

)
Y
Aesziludesdfidnisiiduisanasgulaldimualidon aslividne suiladunslu wie

flasunsusniasundaslliisaindes Lidnasan19me auAlATNeyi (robustness WAL ruggedness)
uadmndeaslfiiinisladnisdeaiitne eutladudeg aenann Raezifulsslomiundesdfifinisdu
ataNn sz ddesUiiindu fulalunanisiienediliddn mwiedeansailadelailadantdeans

Wasnwdasly watladumaniuldgndnefisnnn robustness uaz ruggedness 289353ATzREN

[

liewaudl (Kateman and Buydens, 1993) wn#avufiianisladniswmunisimszdinduisunsgu
Vol jiinnstiunssieme auan NiR robustness WAL ruggedness TBNITIATIEARINA1INETRY
N5t AR Parameter fng Wiafusuanulfléveedsinnzyindl (Heyden et al. 1995; Heyden et al,

1996) pt9lSAMINNNTNA BU robustness WAL ruggedness ﬁﬂ%gﬂaztaﬂ\lﬂé’ﬂﬁﬂLWiﬂzmiﬁnMLﬁa

¥ '
o A

w auliuiedndnazeeiladusineg Meneluuaznmeusniinanadsiwszdiiuduisaseniidiosonde

@

auﬂa:mmuauam‘ium‘aﬁ”mﬁummzﬁmm aanalipdudunu WiRaeisAmszinidunisiiaewaf

A

HANTUNRIBINIATINATIERLG  wathliins@nsfeiladesneg Aldndnaseddiasehiuds mn

%

amaiasuudasiiadslailadenilefivih ke fifnstuldiulalunadinszidiosinied iiiuiuis
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AeRTnBnase (revalidation) vllAnANad  swansenusentifinnasuAsenesdnti
TR MiiseLazRAnNaL " BN ATHT A0 INA

mafneififiunst uedsne oy robustness uas ruggedness wuee Aanils welwidlad
AN ALTIIENIINA BUMINaNY lapn1Tk avdBnnsAanasniladudieg fienafinansznudans
Anneilidinladeuasiosfiing ransathldsusudifunisiie@nsnduduinisamnesiivies
Ujiansldedliianisnsznuviswasuudasiesinnainifadunislunioneuenfiudsuuasldidn
tion deazfudselomifunsdanmsauamiesjiinsit wsoiindiledueslsiheiidesaueuiverlu

o va

auaimuuainiy e iddesdjiinaiieanudulalunanisniiaieszisegne s wslas

(%
%4 o a o %

lisndugiewinish aiBusuisinnsimnasomniiadelanfsuwdasiidntdesnelusouimails

= a € v
HNIW _FULLRD

mMruailaduninasan1siwsicn
nwammwuﬁnu%ﬁaﬁ”aﬁﬁuﬁuﬂaﬂu‘iﬁlﬁmaoﬁﬁﬁLﬂ'ﬁ'}:ﬁ fualse JALNBLL ANI1A5 N Lt

ATl Gusniwsie “sudsUTIUNINWENRL ignnasnunierilfangnieszanan1siaIci
Wasuuasliseg swantladuneluvdeiiaduneuen dafu mMaruruiisfnsniedeiianadila
Tudszinnoasdndnaanilasosneg Idaaunou

1. andwailaunieuan (external influence)

N13ANEIMNF U R N aR U “MIunysd United States Pharmacopia (USP)
(Anonymous,1994) muualisiaeyinsAneladsneuansteg ndaslididndna  wansznuliisnng
Jinsienain  ian avin3Eiaseeii ﬁmmwviai‘]aé‘fﬂLLﬂiﬂiauﬁatlsJgnni:muv‘iﬂﬁwami
Nnseiufpulivieg aniladeneusn Senanideslild (Ruggedness) iy AudATIsyiseiu vied
Ujiinsaneiu wdsviiasilaiuaiuubauaziades  1swadsdadsiiuudsieganiswdn niaan
asziineiu Bufu wariinsleasifialinsfiesfinauandvsuiosnaniadomsnid wie
fieranuliuiusulunamsdinssinsauaguiladomariagifivows 39 uaslHiduisunsguiisne
woufiAinng dweudiesned sdwaunaal  aansmbll#eseiuidelinagnsies linanadeu
quansuliliiesTHifuisunsgu (Heyden and massart,1996)

2. dnswailadunnaly (internal influence)

AAaninnTgu viodseniinanniuiv udldd Jiduduanugniipsudriflianuutugi
iisgawz uazeglugisdimun doany uiuuuu “unseiivian: iy desgndmvinduudunau

matfifeunsaienzidstedaau Weld wnsoUjiRnuldegrgniesldnaiiansdmugayss oA
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v
wa 1 v a

dunpulfifAsneg U fanueseasaundesinla dunsulativilid unsoaziasUsuasulsdes

mvualdaau  sldlfiansusuinluldie v liAanuRanaInzeewan1sIAs1=iala w190

a va o v & @

Fusaeanugniiestasnadiasild minduneule 1wnsngnaziaevdeujifdaudlfidnteslugemid

Mvua As A wiR2e9dna suNdanitu (robustness) tHu wivisvdfiRn1sfiaednsuar ey
ImMsuwfsuudaainiipeimrualainssnuiunan1sinsziase wszluneaseiumnnswisuudas
WU wwaiumsessd vissujiinsdeadinanussinsriaduiiay Waaluan nMizniatunsutiug
v & A o a ' & a a A LYY a
Tdulymafidinueade @y anuslunsda 15veeiaeiis HPLC anudinduzes 1918 anw
unsase auazgumpfilunismiziiesds vatuns dauen 13 niegumpiivesiaiesiie (Judiu
Fo USP ladfmuadasfiiinsdioon aeen robustness Tupuzfifwunliiios aeen ruggedness a1a

\Huwszdndwaannifasenmeluaaduisndosgnaiuguannsimualissearuludunsunisyfime

Y 9

¥ '
v v o a va a

SnvivdiorhnuanisdanissruuaunmissUjiinsfia - Aemsimualiujifandunsunisufifnig
Aanzidtniasersa snciunsdiidesiRnsdesnssunfsuduneule Sedufiudoat auwarobustness

InsAsuudasfiuanasandunauimruaienslfnan1siesshliunnsne we ruggedness 1 1

ada o

sindnidealdldmassadmualmduisnnsgu nafidesnislinniesufifinisiluyfiaidnn

a9

a

v
ad v 1

\dudsfgnnaznuldinadeiiadusneg meusn ABuudenlinmiuifunsgiuiasgnimnldiu e

BN dAWeNA suAM NUR ruggednessias robustness I893531ATIEN

v
(v a a a [ 1

N E]\‘]"?‘G]l]’ﬁt JATEINIINA DU TNITOAIUIUN DRIBABIAINU WAAIINLNULENNITANEN

uldinanudin anfguesnsfinm ruggedness LA robustness UANAWIUA  WNAT DD ruggedness

o
18 G2 %

Ao fadumeuendosliinansenuiviFiesncd sl robustness arfinansznuwialufifituadiu

aa

a a ¢ ~ ' ' a Y I_ada &
AIMNININ ﬁ’)Lﬂ’ﬁ']ﬁ'ﬂuu&lﬂ')']uﬂﬂﬂElquﬁlﬂﬂ'ﬁLﬂaﬂuLLﬂﬂdﬂﬂdﬂQQﬂﬂﬂEla[uﬁlﬂ’lﬁ’lLﬂi']ZﬁL'V]']’L@]

35nN1998NLULNMIANENLALNNTAUINA LSRR Plackett-Burman (1956) Faifiuasildiiun

wszdsendananazsudszanalunsfnsdwiusied lnedvuailadefnmlitiounin 7 dadoud
Tirsannnin 24 fade nMsfnwenadad 1 wsuname suhiladousazin swatuAsanszivde lal
(main effect) loy sxAdlsifinansenuiiiinaniladusaniu (interaction effect) Fvnndiagnisfnmna
nsznuaniladuson diecld ARfidudeulu Multifactorial Experimental Analysis fi 1613032 UAM
“wiuSzawansznuaniladusandous aeiladeduly uAn1s@nwuuy Plackett-Burman design aziilu
wwudeq i JU35%esnziiiian wf ruggednessiaz robustness Lipswansalid wiananlaif

ﬂu’lﬁﬂizqﬁﬂ’ﬂ‘[ﬂﬁ\lﬂﬁﬂﬁﬁﬁﬁLﬂ‘i’]::ﬁl,ﬁﬂ ruggednessLias robustness
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2A5nN1599NUULUATSY Plackett-Burman design
BuanmnuesuuiiadeiiasAnswansznuaan eyt Tnsfoeinisdnssiusasiladosn

Wuswusnnnisuauiadeitasfnewindu 1wy 7 Tedefasinssiion 8 as 11 flade fasdaszio

12 a%s 24 1990 Fasia=iitn 25 A% wazpanuuUNSERNTladETias ez lunsazas Taarmue

& G

drifadadaaiudniaidsn 2 meld “wanwaldu + mﬂwmaﬁ\ﬁmﬁ:ﬁmumﬁﬁmuﬂiu%umaummgm
' “anual - el Aenziineiaduidanfuimueannsgiun asismsivuamaiiensoeilade
Tumiseft 1 Teendnnisfeliidiagng qmﬁnﬂLﬂuﬁaﬁﬂauﬁy’wmLLazu,u’ml,manmomnﬁwlﬂmwuﬂu
fapuaniionae nduie 89 wudernesfuilidouanuaraetng NOANU LLé’amwmmgnﬁaﬂﬂﬂ
giusaziiadpazfidaud + fud - whiuw avibidiadelaanvaundagniasiunnnintu

3w v Ane suAnl NUR robustness ¥3B ruggedness TapAiATnziiegne 8 asemy
Hadeidsuly 7 Jadeluudaznisieasd unaudazfadeain 8 wadasnsy Wnadns 7 Azed
Hads fou aolufIBtNem597 2 Wisuieuiud 8AN1INTEABRULUNATE9L “UATINNAT 7 A
HAn uqamanmoLﬂu@uﬁua:ﬁhﬁ'}ﬂmﬂwhﬁ’uﬁ'ma: 3 A1 A -1.35, -0.73, -0.35, 0, 0.35, 0.76, 1.35
(Woodward, 1999) lasnisiSeuiiisuaziansaunnsnt “uasslaslsen dfdudiuny y wazaArasud
waTIImM I siudasiadafiudunuy x waziiialvidnio ssunuagly naieiuazuasiaduills

a € 1 v v v = [ J = = o % 1 aa (4
YDINANTITIAATILALARLTIVAIWNI1TNITAIY 4 BILTUITUIUATINTIDDITIUIUAIBDEWNNAATIEN

n136in " uAM 3R robustness 38 ruggedness 189351ATIEN
AR " UINNNITNANTUIIIAITINNAANSNNFIATIEHVDILARZ T ag’uuumt”ummﬁmwm'}w
AUAINIINTZAL “UATIUNA mnm‘lﬂagmauam”umo L avintlhsstuinanaisiiasisiin vinans

a A wa ada ¥
AergiRaluanau nifieesisiiaazils

ﬁ"aatiwﬁagaﬁnm

ATNA 1 L AYWNANISEBNUULAITWUUL Plackett-Burman design LasNANISILATICHRAIDEN
8 As9 NN15 aNATRssnelunAnansznuiunIme ausudIu 7 tlasudanisdipansiniasidus
Recovery 11 31531A31=MAI8LATDY high performance liquid chromatography (HPLC) 1a3® 7 Ysznns
Ngaensia audvndnswasunlasliudsevinanisdnnsilaifanaialdun

1. column 2 ¥UA

(=4 a o 1
2. anu5ilun1sda 19nLg

3. ol column
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4. pNnuLtntu buffer

5. ANLTNTUDDY mobile phase

6. USuou 137dn

7. 99LUWA wavelength

Awantane sufisenuuulumsel 1 Wudwosidus recovery fildarnnima au 8 ase Taw
winzafefinmsmuauiladoaslui 7 Usznsiiuandeiunnade ieldesuiena 1 asiBnsduiuna
mylarsiudaziiads u aslumsnedl 2 uazw aswase 7 @ Tuieansed 1 sassaun1aBes

asuAIantiasluynSeuifisuiual An1InTEBLLULUNAIaAY 7 A1 el 2 Adluuan qﬂﬁ’]ﬂ

a

2090715197 1 1 3190979t “uasslunwuni 1 fn aeliidiudndeudnaiiul “uased snuaiiladen 2, 5,

Y

a Y

6 WAL 7 ﬁaanuam”ummwiﬁagj‘[uummmmu ilagy 1,3 was 4 ayj’uul,'“uma ANANIN

nsal

WAN1INA DUAN wiRniledeiimmualushedgilifuiasensluinduing sudmindeu
wasluidnioranimnualififasilinansinsnziiawaanssla viafunisme suaubangu
P093331ATIZH  (robustness) INEIDENITL m“[ﬁl,ﬁudﬁ%%me:ﬁﬁiauﬁwﬁﬂmjuwa NAITUANAIT
AuAuiadpaasasUinlunsda 19 anudndu mobile phase wazd9uULIWa wavelength o
nmsmuguanahldlasnsldiniesfiofinan: wlumsieden 1sgudesliiniosteaiBuniiveme Lile
wipnadaduges 1aefildaziden  gUnsalinieufifidrnaaindeuman: aisazyilrliia
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A13799 1 A BUAT % recovery fBLATEY HPLC 411U 8 Ase nutlasenuasuly 7 Ysens

funse ila3s | 1139 | Uaqs | UJa9n | UJeqn | 193w | 11938 | % recovery
1 2 3 4 5 6 7 | wansmsei

1 + + + = + = = 99.3
2 - + + + - + - 1015
3 = - + + + - + 1004
4 . : : + N + - 97.9
5 = 2 - - + + + 98.5
6 + - + - = 4= + 99

7 + + = 4 - - + 97.9
8 : : : : - - - 100.9

NRILATITHLRNIE + 3941 | 397.2 | 400.2 | 398 396 |396.9 | 395.8
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L3aNAUAIRNTDY
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(Infectious diseases in honeybee)

k%4
va v a \‘Lw 12 o

Roduunasivadu “mithaansestydfduases min we. 2525 Jfl 4 sila ldwn Hewu

=2 9

>N,

£ (7

(Apismellifera) Halwse (Apis cerana) W9%a9 (Apis dorsata) LAKINN (Apis florea) MNTHBNUNILALNY

wazyhwAnTusianAliun Heiugdmd wioden uq 41 deiug mesdes lineds uaslinawdng

a0 L5

Tubis 1 59 Yszneudipiednfndy 3 oia Ap Aewrewgn Kedf uaziveu Fefindrfisneiu

o A Y

X ~ X ' o X o X Y
NGH']\?WQJ’]N%N’W]ﬂ')ijﬂlNﬂﬁtﬁ’]ﬂiwxﬂﬂﬂﬂ’ﬁa’rﬂﬂl"ﬂ LL@S@LLNﬂWi‘V]’]\‘l’]u‘?JBGN\ﬂﬂﬂﬂ’]ﬂﬂ?ﬂii&lu WP

: £ ¥ v
v A o % 1

fintindin uiugiuRsuewey Aeoufiniidivieuneluss Ieun vdwauin 5 Redesg Aieseu wan

)}

=

UNNY (royal jelly) ARDAIUINAMN £DIAT

-~

UszimalnoiFuissisluszoumsuded wa. 2520 Tasnsu 9l 3UN3INEAT NIENTWINEAT
uaz wnsal ¥ms du yuuas 9 3unsidssisluszng  uannazwuiinamile Tasazwuinunsng
Wesialu duwaldishes 1wy udls e ALd “av HagtununInsgidesieionan faguszana
2500 T8 Tasfusspnsivuszan 200,000 ¥ USananhieiindalduszann 8000 fuAl Usinmuzes

UNHINHARLFUSE N 1,500 Fu/d) WAASUTMRY 14150 99aNTBNS ULTEINALAL AT A

v i
=< A

lanisiifiszylu OIE Manual (2000) wazwszasadiflsnszuin ‘o wa. 2499 Usznauluéae

Tsanwuuaiise 175 119779 wazidoa

Tsa @aiiinandisuuaditse liun

[ '
S =

1. American Fourbrood e nidauuafiis Paenibacillus larvae F9ifudafifing 519 Uas
aarsonuldialan  wadslinuluyszmalne Iiﬂﬁﬁﬂé’uMiﬂﬂsiaqm nssNnsRBeReduegnanin
wszusnaInazissausesiens Tunsdifinulspes swhnsusiainiesnaneseiysemealald 8n
WEeiisefinng 319 Us% Fonusiannndu anndeu uaz 19efl Usiesde ﬂminﬁ"ﬁ%ma%ﬂ,ﬁﬁa 401
miﬁwiamam,%a%L%uﬁutﬁaﬁadaumqﬂi:mm 3 4u l#5u Yaswouds P. larvae fifnsiuamns e
sulusudvlalusdeundnaududeuuaiisy Feesnysinanduswausnn auhlisseune
NINNTDIFIBDUILINANANIINANITDANYADATI (comb) L&D nbudefifisauinnez sy nm
naneidiu Uef fsoufineazisasu “an sy “Thaageu aufe“thmaudn anfutszinn 1 deu

o

Mwauasuiiy “auidinduautisuiiuen Wailazwunisfnsal@ntieiiaiinannnesy wazazuwslue



SIEWOUUSDU 2547 NsuUA "0d nsnsovbinuasia: knsed 106

=

SeduldntneTingy whkefldanseiiinshndoasny Uosld udlsadlifinau aeiudelaid

[y

UATIHD

aa

AUNANUNAY Tun1sitaselamasdaonulussesisuusn deinldlasnisiwizuende wazds Wdens laud

£ ' (7
=S Aa =~ %

A5n1ssnndildna 100% lumatlaeiulsa dosinadanisiinsurierinatsRviassonsiinaide Gon 19w

wazanaidnefianneg neuwhluldiusedu

=~

2. European Fourbrood Linanni#niuaiiiae Melissococcus pluton (Streptococcus Pluton) %
& & A a9 uey A a a Ao & A [y = o ' a v
dudarsianliliBondaulunsasadvls Tsatddadulsainuldananuados Snnulutiasusu

209093ou  TuznsiifinmaiindSiaisibes uazlsnesniplfiefonguviiunain (nector folw

£
= o % 1

season) ¥pilazyhduninedaisausiy 2 - 4 T TasasnuisaunaaniauiasinsUanviasnsis
Tsauasdansausdaduindslunaansiy figaufineazilasuain " guidu“mdssantussiasu
Wudaa wasilauivasiiuidu e dssuldsudslasldsuaivisnvuouida M. pluton

Y

MUzt NI UIUBEINTIALEY [UNeLAUDIVINTTRRIEaU ﬁaﬁadauﬁ\lﬁ%’mﬁaﬁ%‘la\immqnm

a

Y9saflonnsund uaz ansodusaunsdeilldened nsitdadslsa ildlasnswnzuenide wasda

v
=] 1

#iFensn natlaeiu vhldlasmslidmau Sudeldisiiundsemsiivissns ldegly ansiesun

Tsa dafifinandiatn ~a liun
1. Varroosis in31nl591m7n Varroa jacobsoni (Oudemans), V. destructor, V. underwoodi LLag

V. rinderri lagazwuinnzagfiansiusiiudaeviosasiasiifis e \Wagaiuilaee (Haemolymhp)

U
¥ ¥

lssfinilazidnlulunasnsneuiinesuardanannsde  sevhduaseudiefinalnadls Heffalndas
T aysal wu Tnivdnae dsunavesdnlivindu desiiesfiaune “u Tuineasiananuidauvasifonin
Toelsiny 1m@;°1|a\ﬂ'3ﬂ Flsazfl “thanauneud fanwuzdidusnanuuy dzum 11 (1.5 JaAWA3
i lsazasldlads 7 wee Tu 1 - 2 Ju aamiulderasnasuifiusseuuasiusinde AU
pealsaduivySinalsdsl dnnuanaquusslutiogguu msdtedelsn  tansonsalddhenua Tnsls
azimzfafusine TunsdifinTaiesuiuinnezugislusosanased wddanhaasadeauds Tuns
$nwnld Apistanstrip (f281 taufluvalinate) UBIUATITBNINTEHINTIAG U 6 - 8 YAk nioldng
gninduw aiumarnsfuriinasBealudng u 11 lseaswunszasuds sadnluluseiensemedi
panwasselunaniu Tumamﬁwmi’uéo%uﬁwmm DA LLazﬁ’]\liﬁﬁlﬂﬂ%};ﬁﬁu%ﬂﬂLwﬂﬁ’m’]ﬂ U
wuilifiudsedmng 3 u sundwsernsvaslsazanaveglussdvilihana “svnounseis usinas
wqmm'{["ﬁm 4 ”ﬂmﬁﬁaumm’%uﬁquﬁwmmwmn iiedlasiunisvsupaeluiinie

2. Tropilaelaps infestation Winanlsawan Tropilaelaps clareae (Delfinado and Baker) iaz T.

koenigerum (Delfinado- Baker and Baker) wuldluniviaide \lﬁﬁﬁmﬁﬁﬂlﬂwuLm:ayjmuﬁﬂﬁwmﬁaﬁa



107 shavuds:ot 2547 NsUUr 03 NsNsovINuasiia: KNSeU

[

AN Lm’ﬁ)z‘wumﬂTuwaamsaa%%aﬁaaguuﬂauﬁo FevdunsesansItin Ny (R a N N ugmﬁ LU

Iniednna Sauiezastinlaivindu daeisedlzuin U uazsnIswuranaT WAl uyatﬁ flsasd “vena

[ o

NEUZAFIB1INTT NI 2URUsTRN 1 (0.5 Radwas) 950 mmquLL‘zwaﬂiﬂﬁuﬁ’uﬂ%mmli

22

%

s ﬂwummquuiﬂumm@w myiadelsn vhldedeiie Taensidanaensaeis asnulaneidou
wazsiinds Tunsdifinsafesuausnazugisluneanased uidshmasadoada) mssneilsn
vilazldnsemesiia 65% sumulusos “Usviazede iuna 2 “Uawi vie gninduven aiwedu
yilaazidon Tudns wu 1:1 (Msldwleunsdizeslsni)

3. Nosemosis (giJ‘ﬁ 5) Aeanidalysladhnda Microsporidium 1¥uriiEo Nosema Apis (Zander)
wolusadyuiisal Tuisiiladindy nsAnitfalasnsiu Ussueeide N. apis fuitisulusivmiah

nluasdlusyiulalumadusmnaiisdwnlugoysl” uasdude N. apis fiflsuauniniy

£ ' [
= a -

a1l “ifesnAn Uasaanu1dnauiunIn  MnAaasinwuaIn1sioet "y lapaswuses " IranIisIne

vioutlay Unlal “wiusiu Juldld YSwiauis wazusunaninefildaanasiunsaiiuenakednionns

£
a

Mildezanaiazdines uas fenudadons $usiezana ﬂa%mﬁhua:ﬁﬁﬁm‘[uqam‘s:\lﬁmuﬁu
2 3 uarluznislduds 1 9 Uasazgmihanalalasnisiianaioud 60 svanzady Wunan 15
w1 visen1ssnatu Tnald 60% Acetic acid U 2 - 3 aluy  Uasiinuazfiauiaend 5 - 7 luasau e
3 - 4 lupseu 1Hugus feudiudnsimanieas sluganun Tmﬂwuqamiz"ﬁ"ﬁmmﬂ”ﬁﬁﬂauﬁa UIL0
e SsRsazwuivievieme nsifadelan ﬂmsnmafﬂﬂﬂi%nﬁaof«gamiﬂﬁﬁﬁﬁmmﬂ 400 - 1,000

v
[

wh nssnenagldenuifiuy Fumidi-B (f2p1 Fumagiling nsflasiu fevendenisdanisfia THSaiedl

@
= 1

anuudousvagt seuazaglu amdldulng Tiiwue SufeliRedunasonmsiisons Snenely
Somoli £919BHL 1B uJ?iﬂuﬁamawmﬁﬁﬂwﬂﬁﬁmqﬁaﬂLLat@mmwﬁ

4. Acariosis \inls Acarapis woodi (Rennie) %38 Tracheal mite \fulsfiwuluszuunioiiu
welazasily Tassnazwuneluienaiduenalng mm%@%mu’luqmumﬂuﬁ’; 4098N WAzTBd
Tiovpasnesufindy folinulsaiilutsemalng lsfzundseana 150 luaseu Audsarafiuams m3
windulaldiaa 11 - 12 Ju Tudag waz 14 - 15 Ju Tudufls anuquusssslsaduivyianalsid
%ﬁﬁ'ﬂﬁn'mﬁmqmﬁummqaau AAUNATNINTEIADAAN LAZNNITIALEDATIIRY HISTBINADARNTY

¥

waesuanzl Wuguiu Huth™dm vwaseeswumaan siiald Taeilyisengifesndt 10 T ezl

AAaa

donsfialan M3 uiudaziadulunaenanzasislafiaty lsa:fidinedlaluisiamaudiunu 1 “Uaw

Y

[ '
= a

a X Ada & @ Y a3 A X ' o A A &
ansinulursnfaiaasadefuneiiiulsndu Tmﬂ%wuwomﬂagiamw Tafuseiiu vvAsIPIaNY
a1naviaat ~ple Tuszurisufn@easlinuni1sRoUnd WULASIUIURIIUSIARAY ARTINITANLALWY

peusunaedie 9 dnnuadnguussiugiiuggiounazndvggvun maidadulsalaanis ‘segdan



S1IEUUSDU 2547 NsudA "0d nsnsovbinugasia: knsed 108

ndoy w3lolulas Tay lael#35fene iiagrasnaniifadisnaldndesideey 18 - 20 wih dlsly
viannaN Azwuvianaaxtiu “una v3e a1 uazwudllsndalaniulunasnan MISNEILIU Menthol UU

14 - 28 Yu finadnse

Tsa daifandiala  léud
Sacbrood ulsaiAnanialis  Sacbrood virus (SRB) Lﬁaﬁ‘iﬂﬁ’lzﬁlﬁﬂﬂﬁ’mmﬁyLdﬂNWﬂﬁﬂ
enwuldvaalunivusnaesnisiaes selinwulsaitiutsesmalng AsfnTuasnudanIsinmEe RFsaud

fadadnazmiy nImeasnudenslaasnse wazssausznaedudnud (pupa) TusIINTA

Hesuaznuuasidafssuiindendernsifensiaisvasasiidalindug diddeudiansluns
“maaﬁaéau%Lﬂﬁﬂumnmaﬁmﬂu”mﬁmL‘?‘Tm%a"L‘hma nTuaznaedu el "N urveeiisau

azdsudu s fsauazmaluvinfilng ursenunanie T idunmsiefiasiondsousananraaas

v .
1 = ° @ o =]

melushdauazifinlfevonen liseuddnsusinioudiguivdud eaukidoussfiimey

fuseenun waslifatumiowad Tunsifladulsa 19958 Agar gel immunodiffusion test (AGID test)

[

uazdffigensn  lidesfinsdnemazazmaliivafiafongaunasfivhiveganaiiiss n1stlaeiu

v
[

Usznaudie madamafivnan: & finmswfsulivunsngnegn i e welissiviianuudeuseed. we

u,a::\la\iayﬂu nMwiasea ludnatlaviunassneInigen

Tsm Waiiinandias Léun

Y ' A

Chalkbrood \Julsafiiinanitiasn Ascophaera apis 1 59 Uas fsauiimpasiansue
“mwjumﬁawaém LLa:gnﬂﬂﬂﬁgué’am”u‘lﬂmaatﬁam adeiTNduazasdaeiu“iiana vsa“a lsail

ansonuldnasaial usszwuldand alugaeiieg seegeluliingd wiawWefing ¢ wanadumelu

' ¥ ¥
[ v L ' a A = °

599 lsatlazmalueadledndsiifigongd sluggfeu sdeunfndisazgniiseuiisenlyneuenss g

U
¥ :
o

u
Hofivmindifiapsasfdneanlufiu 2-3 Ju naw avemsiade minedelaenstudiou Uasves
Forlusszesideuaniu Ua%a:Lﬁﬂlﬂw%zymef[umoLﬁuaﬂmimaaﬁoﬁadau Yasaziitinlsvaned
ﬁ’oﬁum?mﬁasiwq sauHuSsAazussdlsn (reservoir) L E]Ei’]x‘i\l,iﬁﬁl’mdtuﬂ’iﬂjﬁﬁm’iﬁmL%E]E]Ei’]\‘i’guLL’N
Usmnnzesisluseiaranas mifiadevaslsaianlsiwulagaisn udasiiun iﬁamn%’aﬁaﬁiwﬂﬂmw
sotiulun19ifiade 201935 “wnadeniiseiiviniunsmisde Lidnssnsilaws nsesiu WEud ns
FamslHssRefionmademldd wiadlasiuns ¢ saatunmeluse deildlaonmsdamednosnooesoli

N9y wazimvihatssnaeiiiulsnsteguuse



JaRanlag
NENLLAUNTY ﬂiﬁ\lﬂf’] ‘0
n3/ln3 13 0-2653-4460, 0-2653-4444 R 2241-2244 , 2251-2254
www.dld.go.th/planning

R
Tasianfgayn vnsaimsinsasuvisdssindlng $1ie
79 DUUINANUY UBNANEN LIAIRINT NF9MWY 10900
N3 0-2651-4590-6 N3 13 0-2941-1230

E-mail : ACFT@co-opthai.com www.co-opthai.com









