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Comparison of Six Fertilizer Rates on Growth of Oil Palm Seedling Variety:

Compact Ghana in Main-nursery

S B i o e o o B e B
isz@Inng naaave FIve q%ﬁ%ﬁﬂ HNWT ﬁumuf‘h 3zenf I EIEA wazidman awaa
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and Pranida Guntad

wﬁwmﬁmmwﬂgwm TUNT 86170
Masgjo University, Chumphon, Thailand, 86170
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andnary: 1hdaindu  Compact Ghana IruzayutNAanan
Abstract

Comparison of six fertilizer on growth rates of oil palm seeding variety: Compact Ghana in
main-nursery was conducted by the co-operative education for agricultural academic, Maejo-
Chumphon university from October 2006 to September 2007. The analysis of variance on growth
of the oil palm resulted from rates which were 30-20-10, biofertilizer Rearsumpao brand,
biofertilizer Buatip brand, 12-12-17, 15-15-15 and Control were significant difference in mean
squares at 0.01 for plant height, plant canopy and diameter of stem, the average values were
40.68, 43.43 and 2.86 centimeters respectively. But a characteristic likes the leaf length was non-

significant, the average value was 18.68 centimeter.

Key words: oil palm, Compact Ghana, seedling, fertilizer
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Development of Diagnostic Assay for Detection of

Acidovorax avenae subsp. citrulli Using Specific Monoclonal Antibodies
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L] 1]
uvanta
oo AN e P P A, - A o )
ddndldinsndalululasusauauduadfidumizd altouua ity Acidovorax avenae subsp.
citrulli (Aac) lavlululaauasuandivedaiia 1165 sansnrhyjitenldatrsduwzianzasdaite Aac 1
17 isolates wazlidfidendhuduuuafdunalsafasiindug 53uns saprophytes Mwonldaniiouss
wiauadlunladdulsadwm 41 isolates Tululaaussuauduadsiia 1165 gnihanlglumsdauisnig
amiaaudanuanisy Aac  udrasfizla v nydSouiouseninedt sandwich  ELISA wae plate

P o —
trapped antigen ELISA &3WuU3135 sandwich ELISA ﬁm'mvl,';gamn%‘ plate trapped antigen ELISA fla
1000 1 LaaTiate Aac ludadnshaulufa

ﬁ'lﬁﬁﬁty: Acidovorax avenae subsp. citrulli Monoclonal antibody sandwich ELISA

Abstract

Monoclonal antibedies (MAb) specific to Acidovorax avenae subsp. citrulli (Aac) were
produced. MAb 11E5 reacted specifically with all 17 Aac isolates but did not cross react with other
plant pathogen and 41 saprophytic bacteria isolated from healthy plant and watermelon seeds.
MAb 11E5 were used to develop two ELISA systems: plate-trapped antigen ELISA (PTA-ELISA)
and sandwich ELISA. From the result, Sandwich ELISA with highly specific MAb could improve
sensitivity in detection of Aac-inoculated plants sap at least 1000 times higher than PTA ELISA.

Key words: Acidovorax avenae subsp. citruffi Monoclonal antibody Sandwich ELISA
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AU

L%ﬂ Acidovorax avenae subsp. citrulli (Aac) Lﬂuﬁ’lm@l’uaﬂiﬂwmﬂﬂuﬁ’ﬂngaLL@I{I “'fid
n'alﬁ’tﬁ@ﬂmmﬁymy@iawamﬁmmﬁﬂumjuﬁl,ﬂuaﬂwamnlwmyﬂmmﬁﬂaﬂ (Kucharek et af.,
1993: Rane and Latin, 1992) IntlszmalnawudanuaiiSy Aac YnanaRTaTENALAIMA LTS
Lmn%aLn_lﬂﬁt‘%uﬁmmmn'wmwimmamﬁﬂﬁuﬂﬁ sﬁaﬁﬂmﬂuﬂagmhmsﬁmammﬁ@V‘\Tuﬁmaa
ATATLAUGD 1% Wadla LUREU URZ LAATRL LﬁaamnmiﬁmanLuﬁaﬁ’uﬁﬁaamumsmwﬁau
dnsdudansasdaiiniala ﬁaﬁ?ﬁ%nﬁﬁmmmwﬁq@ Tuntssanisiulsailfadaslfiudad
ﬂaa@m’mL%ﬂﬁ’\%%’umimﬁ:ﬂﬁﬂ (Walcott and Gitaitis, 2000) sistin 398anainduilasdasdisnms
asaFaULEe Aac IuLuﬁﬂﬁuﬁﬁﬁﬂsfs%ﬂ%mwmmmﬂnaaaﬂé’aai’mmﬁ‘a anudimnzianzas
WFailald uazdinawloge luﬂWEﬁﬂHﬁﬂ%&ﬁﬁi’@lqﬂimuﬁtﬁaﬁwnwsmaﬂimiuiﬂauaaLLauauaﬁﬁ
§nzanzasdaite Asc ﬁﬁmimaauqmﬁnumwaa MAb fiwdaiu uasiiy MAb ATaadnmae

137224 ga"lﬂ‘l’ﬁ‘lumiﬁ'@mﬁ%nﬁmw FAULTE Aac T fjmmémwwzLmzfjmm"l'a‘luﬂﬁm'sﬁﬂad'ﬂqa
& o
ainsotuazisne

1. maw3sanandanuaznindalululaavaananivad

111 single colony Va4 Acidovorax avenae subsp. citrulli strain Aac-KK9 (Thonmo, Y. and P.
Thummabenjapon, 2006) 1Azl Nutrient Broth 7 28°C 1meinft 200 rom luiaan 18 49las wasain
sl iwiaugnaznawvesifed 5,000 pm Wi 10 wift udailudre 2 asslu Phosphate Buffer
Saline pH 7.4 (PBS) W luvildasduandlsiedas Ultrasoric sonicator Wi 5 wiit uwiiuds Ja
Al saueu3% Bradford amsiwinlUnsuiy Freund's adjuvant udsirldanszduluny
nenaailuinuan 3 asslesudnzasovinamu 2 Flanst Wioldndauandvaddaiiia Aac %H@T'aﬁlmam
LLauﬁua?lgaﬁq@lgﬂﬁﬁmlﬂﬁ’lumn%wwamﬁﬁﬁﬁummﬁﬂauﬂ@m Tauriaunnsifouioas 3 Sur
miﬁ@mzﬁu%gﬁ'gmmu(ﬁmuﬁazmﬂ‘lu PBS Lﬂuﬂ%&q@ﬁw Lﬁa‘lﬁ@hvl,@lLmﬂ%mmuﬂuﬁmﬁggﬁu
fj"ﬁmwﬁsﬂLﬁmﬂauﬂ@mﬁﬂéﬁﬂmﬁhmaﬁﬁmmawwﬂ@aamufﬁawﬁuLﬁmﬂuﬁiam
(P3XB3Ag8.653) TudaTaau 5:1 678 50% Polyethylene Glycol 1450 (PEG) @A lav3laynazgn
Aalianedds HAT medium mmfuﬁ’]msmwﬁaudﬂLﬁnaﬁvl,auﬂ@]mlwgmlaﬁm?mLLauﬁuaﬁcﬂ'aL%a
Aac #9857 plate trapped antigen ELISA (PTA-ELISA) tiadaifaniass lauslaufinfauauduaide
i Aac %aa:gnﬂﬂﬂ wonliilulasuaefaliladlululasuesuanduaddaly
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2. nsssndaugaantfzaslalulaanasnaniivad

2.1 negaunsiialjifunnu 150 Aac 17 isolates uaz mﬂﬁﬂﬂﬁﬁ%mﬁwﬁmﬁa
suafidunalsazitadu LL@:L%QLLNQﬁL%ﬂﬂ&jNé%ﬁ"J u35 PTA-ELISA

danuadidefllunimeseuiadoudedinsdvtumsedounandanlaglddasem
duaaunvnliimasuandaaiadas Ulrasonic sonicator 3ntiuiin bacterial suspension 1 PBS a1
Uueudaduasndalwld 10° cfuml lagvinnsidaansly carbonate buffer pH 9.6 udandanlu
;ManaN 96 M ﬂmﬁqmﬁgﬁﬁm dwam 2 1hlus Busenduedidasmmasay  Uud
amniYas Lilwe 1 2134 1w Alkaline phosphatase-Goat anti mouse IgG ﬂmﬁqm%nﬂﬁﬁ'm
Hwaan 1 alas nﬂ%uﬂauﬁwﬁw PBS tween 20 #a31 1 substrate (p-nitrophenyl phosphate)
duHASE ELISA plate reader A 405 nm

2.2 nedauzduuunaiindfisannuuandianwnau3 Western blot analysis

mifnegluutmMauiad§iiensewine MAbs  wazuaudlauiiaiidas Western  blot
analysis  vinlalapmminnandaniadonleaann whole cell suspension T893 Aac KK9  uag
Comamonas acidovarans ANwunlUsfuanavnalasld Reducing SDS Polyacrylamide Gel
Electrophoresis 17'; 10% resolving gel Wi 5% stacking anAIBNI8d Laemmli (1970) wazHITE
Tus@nlaea Nitrocellulose membrane ¥nnrdianlusiud s MAbs Lﬁaggﬂtmumﬁwao MAbs L%

LEURALTU

3. nsnaaauanallumsasonida Aac lnarsazanaiiafuasinewlufisiSoudan
$¢%3119 PTA-ELISA Uag Sandwich ELISA

mynasauaallumsasiamide Asc  1W3uufinysesning PTA-ELISA  Uas Sandwich
ELISA; PTA ELISA (97 2.1) #%iu Sandwich ELISA ¥nnsiaRauiwane s Anti-Aac membrane
protein complex rabbit polyclonal antibody (anti-Aac rPAb) (HAalan Se.a3. Renyyoe Bouauds
madmlsaie WmINEAINEasIEAT INDUVATUNILEU Ul ) ﬂuﬁqquﬁﬁaa w2
2 lua nrindaide Aac Fanandududngg daud 0-10° cfuml Tapideansda Aac Tumnsazsngy
0.5% bovine serum albumin lu PBS tween 20 w38 siuludte daedoulasnisueluuaslails
ulsaluansazans Extraction buffer (0.05 M Tris-HCI with 0.06 M NaSO, pH 8.5) ludasaiu lu
Nauws-twwas, 1 niu:40 Tadaey 1dulululnauasuanduad ﬂmﬁgm%ﬂﬁﬁaa e 1 2l
L§ia Alkaline phosphatase-Goat anti mouse IgG ﬁwﬁqmwgﬁﬁ’m e 1 Tl nﬂ‘ﬁzmﬂauﬁﬁa
%78 PBS tween 20 %ﬂ%ﬂﬁw substrate (p-nitrophenyl phosphate) TUHAGIY ELISA plate reader ‘ﬁ
405 nm

4. Wisufruanuaansalwminsransiiulsnszniteds PTA ELISA uas Sandwich ELISA

1e3uuiEe Aac Aanududu 10° CFUmI LﬁaﬁwmﬁﬂgﬂL%aaauuﬁudamammvlm 2y 1
e n-ﬁﬂgpumr‘ﬁ%a Aac KK9 saunluitinrinnisiaSaarauuy high inoculation uaz low inoculation
Toufi high  inoculation Lﬂumsﬂﬁmﬁvﬂ@mmiﬁ@Lﬂfmdﬁﬂﬂﬂumw%nmﬁuh UMY low
inoculation ¥ila ﬂn’ﬁ‘lﬁﬁ’]ﬁﬁuﬂa’mmﬁﬁwﬁwL’T?a fhossunlufzsmldly wseduielSlunmued

10 TWUG’MTT]S'L]?H;NV\’W?T’WH’]T UsednT) 2551 4-5 Twaan 2551 ﬁluﬁﬂ’ﬁﬁﬂtﬂLLRZ?JHBUEN%T%’]‘H’@ wIntauuala



InInuguANNTY TasaziinisAvala N sRLEadaInITNIYINITaTIa8aY Fnnsaiua
gaaeed sy ELISA Taanmsueludals Extraction buffer Tudasiaiuw luRouiaainiwas, 1 nsu:40
1a88a7 haranaanlufenla lW¥n masaudiedt PTA-ELISA Uay Sandwich ELISA

HAan1Ivasay

aswsauquantazadlalulaanaauanfivai
negaumaiadjizunu \#a Aac 17 isolates uaz mstﬁmﬂﬁﬁ‘%mif’mﬁ’mﬁa
wuefiGedalznin uasiauunilifandadua 1693 PTA ELISA
nnmEdauandvaiaisiinuildosslavilaanindauaudteida Aac navua 10 Taau
¥msaTraNaLAnEIIzAzasdaLTe Aac uiimaAnd RS indraiudadug

@390 1 WA ﬂmﬁﬂ wmmaﬁmmmaﬁwwazlmzmauaﬂmhiﬂ AUDALANEHLBR

MAb 10B2 MAb 11E5

Aac DOA 1364 & &
Aac DOA1194 + +
Aac KK8 + g
Aac WM-MK 5/2 + +
Aac WM 01541 + +
Aac WM-MK 4/2 + +
Aac WM-MK 41 + T
Aac WM-MK 51 + +
Aac WMO007/2 + +
Aac WIM006/2 + +
Aac WM-NB 4/2 + +
Aac WM 01572 + +
Aac WM 006/1 + +
Aac WMO007/1 + +
Aac SQ type A - +
Aac SQtype B - +
Aac A 206 - +
Comamaonas acidovorans + -
Comamonas testosteroni + =

Fluorescent Pseudomonas - -
Erwinia carotovora pyv. carotovora - -
Pantoea ananus

Ralstonia solarracearm 2 =
Xanthomonas campestis vesicatoria = a
WawunAiZaiuanldanieiidnlznus i usasormrieslsn Bacterial fuit blotch 17 isolates - .

Epiphytes uaz saprophytes 7iuan I§anwsf laiiiulsn 24 isolates

TuwmIliEgNn1iEINTg Usdntl 2551 4-5 Twatan 2551 ﬂuﬁmsﬁnmLm:ﬂnamummmﬁ wrinmaowild 11



AINHANTNAFIUW LT &5 a0 L 53T g 10Iﬂauaan“LﬁLﬂuammjamwﬁnwm:
Azt lnmsveaasitlaSarlalulnanaaiawiuad 11E5 (MAk 11E5) uaz MAb 10B2
Preuarrl szl auTaau 2 naﬁ':umLﬂum”mmwaaLLI:ﬂ'a:naﬁ'mﬁ'a‘l‘ﬂumsﬁnmuazﬁe&mﬁ%ms
a5 atdall auandfvas MAb 11E5 uas MAL 10B2 uaadlusnssd 1 wodn Mab 11E5
s RE e Aac ‘lés 17 isolates Tuams? MAb 1082 snansonsiosauiaLuafise Aac
19 14 isglates Fldgnansnasiada Asc 2 solates Tuanannuaanaole MAL 11E5 fanuduws
nzasgauaslavndfisendnu fununfidaralsalufooiion g 5u Fluomscent Pseudomanas,
Frivinia carcfovora pyv. carcfovora, Fanfosa ananus, Ralsfonia sdandceansm, Xanthomonas
campestis pv, vesicaforda T \BanURTEERLR dnniE uTsauslsiuaaatnisuadlsn
Bacterial fruit blotoh 17 isolates  was Saprophyies fuarldnisuasuie il dulsn 24 solates
dwSuMab 1082 YindffSerrinaiuia . addoverans was €. festasterone S Shuda e
TndGarudan ey Az aﬂ'ﬁamﬂﬁaa%‘lu family Comarmonadaceas | lawi (Aimin Wen ef af,
1999)

nagayslnuumaiadjisemuuouiouwasis Western blot analysis
anmsanwsdiuomafeUffsinsewing MAbs uasuouRiawiinTiadeny Western biof

analysis WU MAL 10B2 94U Asc ﬁmmﬂmaqa 43 kDa URs C acidovarans 1 34 kDa luans

Mab 11ES fnnudiwisea Aac Lﬁﬂﬁﬁmm:”la\iﬁﬂﬂﬁﬁ%m*ﬁmﬁUL%a . addovorans WAz Mab 11E5

:I" ad . :HI 1
W AUNU Azc ﬂmmﬂmaqagqmﬂ 170 kD=

MW 1 2 1 2
170.. =
& —
95
e
85 -
—_— E=1)
4
H—
% ——
17—
MAb 11E5 MAb 1082

M 1 mﬁmﬂzﬁgﬂuwmﬁmmﬁ auawAuanuAzlandaul el T Western Blot Analysis
wasSadimiTUsiueae 10% SOS-PAGE, Lare 1 whole cell suspersion @898
Aac KKY Lang 2 whole cell suspension ‘?JmL%‘a . acidevorans (2.5 lgllane) probed
with MAL 11E5 or MARL 10B2.,

o ] w i o o w = u
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msnagauanalilumsasiniia Aac wasazanaiivas uasiranlufin wisudsy
52%319 PTA-ELISA uas Sandwich ELISA

nneamnaaadd3oufisuanuliszningds PTA-ELISA uaz Sandwich ELISA Wy
ﬂ'%mmu,mﬁL‘%yﬁﬁayﬁqaﬁi%mi PTA-ELISA ansna379lé (Detection limit) Waida Aac atlu
avazanetWined da 10° CFUMI (nwdl 2) ndwusnazdanulhaasswanis 1000 wih Asasaldd
10° CFU/mI 130178 Aac Qm%amaasﬁuﬁwﬁu‘lnﬁﬁ Tuwnedi3% Sandwich ELISA snaninasiasay

danuafiduisfazavaglwhaulufsusclussaszanoiwined Idlduandrviulasaaunsoasiald

'
o

1 10°CFUImI (n il 3)

35

A 25

2
405 15

05
10° 10" 10* 10° 10° 10" 10° 10’

Aac (CFU/ml)

e BUffEr =g Healthy plant sap

AN 2 minasauaa 118935 Plate Trapped Antigen ELISA lunniasiaia Aac

Tuasszay tinasuaziauluis

10°  10°  10' 10 10 10" 107 107
Aac (CFU/ml)

=8==Buyffer === Healthy plant sap

ANA 3 ATNARELANY V83T Sandwich ELISA Tun1sasiaita Aac luasasmetwiwes

¥ & -
wazvnawluNT
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mausufisuanuaansalumsnsransiilnlsasznde3s PTA-ELISA uaz Sandwich
ELISA

nuamnaaufiofidaiia Aac Wudn 58073 Sandwich ELISA snansoaasauiizfiae
Ha Aac ldlasdarahlunmsasag Aamunsnaraiiauanluiefusssenisegnginldde
s ndratefiiln high inoculation wssfusasannsiinitanann low inoculation 16 luvnefife
Wisuifouius PTA- ELISA wud13% PTA-ELISA lumansaldlunsamadaislufiele (nwi

4y fasudrdfnIvle lensAufioUnd

HPFTA ELISA
E Sandwich ELISA

Aac KK9 infected Aac KK9 infected Healthy Melon
Melon (High Melon (Low
inoculation) inoculation)

Melon leaf extracts

A A 4 Wisufsuaduaansalunisasiasey Aac infected plant 1u Leaf extract
3217 WI5 PTA-ELISA uaz Sandwich ELISA

dvluansnaaas

dieitldvnsnaalululnauosuanduedfdunnzdoido Aac InAIANEWLIT MAD
11E5 aaNsnamaneiie Aac levs 17 isolates uazlanudumnzianzasgslaglaiving jisendnu
ny Lmﬂﬁﬁ&lﬁaiﬁﬂluﬁﬂﬁ’ﬁﬁﬂguﬂ L Fluorescent Pseudomonas, E. carotovora pv. carotovora, P.
ananus, R. solanacearum, X. campestris pv. vesicatoria SQM%GL%E] LL‘}Jﬂ‘ﬁﬁU‘ﬁLLUﬂvLG'TmnﬁmﬁLﬂuIiﬂ
ualaugnianmsvaslsn Bacterial Fruit Blotch 17 isolates Uaz Saprophytes fiugnldannizuas
wiadlafiulsa 24 isolates lausy MAb 11E5 FIANTDATIAEE Aac Idasaungunn isolates #
‘Lhm'ﬂ@ﬁauu,a:ﬁmwm'hwazm:mgm’aL%Ta Aac ame3anatk1 MAb 11E5 aWmmn3innsasa
Sfasuidaunafite Aac ludrathaiie Ta mnrmamiw@aaawudwﬂ%mmmﬂﬁL%ﬂﬁﬁﬂﬂﬁq@ﬁ%%mi
PTA-ELISA mansnasald (detection limit) ilaifa Aac agflussarmoivivad e 10° CFUMI us
wudezdannalaaaasunnts 1000 wih 1iaiie Aac Qﬂlﬁmﬂdﬂéluﬁﬁ%ﬁluﬁ‘ﬁ Tuaneniie 455
sandwich ELISA fiWaundwulasld Rabbit polyclonal antibody (PAb) fmaalaulfuaudiande
Membrane Protein Complex (MPC) 984 Aac (Waalaa 5a.a7.AagI330 13anausa) 1iu capture

o AN v oa & o | aa
antibody uaz 1 Mab 11E5 flenanduilu detecting antibedy Wu313% Sandwich ELISA 13130
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mwﬁam%aLmﬂﬁl,'%ﬂﬁu‘oﬁmmﬂaQ’“luﬁw%uluﬁmaﬂumm:ms;lﬁ'wLWaﬂé’l”meﬂ@mﬁ“u Ao
sasnasIadeiUsunm 10°cFUml 16 axfinléd3% Sandwich ELISA daulagandy PTA-
ELISA flstszanas 1,000 1¥h Aa PTA-ELISA azavaaldillszunos 10°cFUmI Swluidleida Asc ot
Twiauludie auneldinnsasiedadin™s PTA-ELISA azmm:ﬁuﬁ'umsmam%au%qwﬁ da'laj
suaildldanadelwihdulufinlavasslddasinnsuondessnuinan dlesnluduaannis
\nfBL LR IuRIUURWE IR S e uaa s lwisluRel Sudinsinsa s aud auuwiudn
ELISA plate #smalveulwasd fiduaans s‘fﬁwaﬁgﬂﬁana’nf’:mmmﬁuﬁuﬂﬁmnmwﬂaaﬂ@y
145% Sandwich ELISA 1%mimmﬁﬂu@Taamdﬁmﬁ“lﬁ%'umiﬂ@m’fﬂtmﬂﬁﬁu Aac 1Wisufsunuis
Tadulsanuiraansouonfiofifulsaoananfiaf ladulsa ldadnsgann Taod PTA-ELISA Tl
sansnasasevle §91u5% Sandwich ELISA ﬁmagﬁﬁﬂﬁwm‘fuﬁﬁ]:fjﬁnUmwﬁﬁ]:ﬂﬂﬂ{i‘lumi
avresadafiadulyale Lm:ﬁammmﬁwmLﬂuﬂg@mw%ﬁaﬁm%u,ﬂ.lﬂﬁl,‘%s_l Aac Iutuﬁaﬁufﬁﬁ
UszinFrwdeldle

nadnssuilsema

mu%ifﬂﬂwl,ﬁ%w;uﬁﬁummwnguﬁﬁuﬁmﬂﬁmm:LﬂﬂIuIaE%JmWLMG’m@ wazlwalaauas
wauduanfalTa Acdovorax avenae subsp. CitrullivLﬁ%"Uﬂ')’]ﬂJﬂkLLﬂi’]:ﬁﬁl’m T7.919. AmTIm Bonanld
medzlseds wwingisongesmsas Inonpaiunwei waslgy

W =
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Abstract

This study is a survey of the bird species diversities in the area of Maejo university at
Chumphon and adjacent areas: By the purpose for study the species of birds and habitat of birds
of each species in Maejo university at Chumphon, study by surved birds all over area. The survey
of birds species which totals to 41 families of 131 species have four seasonal kinds.They are
categorized as: resident birds, 78 species; winter visitor birds, 51 species; passage migrant birds, 7
species, and; breeding visitor birds, 2 species. From the survey, the habitats of birds in the areas
of Maejo university at Chumphon have 6 feature areas which are:development area, 6 species;
beach area,13 species; open area, 45 species; swamp area, 40 species; forest area, 18 species;
groves area, 37 species. And the four levels of frequency are abundant birds, 30 species; common

birds, 33 species;moderately common birds, 38 species, and; uncommon birds, 29 species.

Key words: Survey, Bird Species Diversities
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Economic Value on Buang Sawa Wetland

RRTOA AN IANITION ANz Wazinide genad’
"gissegfivnefog ansSwsmand wwndnedbeuasieil
Znﬁjﬁﬂmﬁaﬂw‘waﬁ? anzRalmaas m%ﬁwmﬁnqumwﬁﬁﬁ
s medmamnsiiai amAdnysueans Uiy duguaTaTHh
E-mail: chadrudee@bus.ubu.ac.th

unaasa

3_|vmTmfrmmauayaﬁnﬁuﬁﬂguﬁnﬁam: lawldnsaunisdssfiuyadaaysslomimaass
(direct use) ATBUARNYAAIMTIEUIzloTEU 2 wulamsineas uayldiin drunadalu
AT Sau Lm:ﬁnmmmﬁﬂLﬁuﬂszmmﬁmqmﬁwaaﬁuﬁﬁuﬁﬁ Waasvautsnnuasewinvas
ﬂiz’mmuﬁaaﬁu@iamwﬁﬁﬁ@LLa:ﬂizIU’ﬂﬁmmﬁuﬁ@uﬁﬁ wuﬁwﬁuﬁﬁuﬁﬁﬁamzﬂga@hmﬂfﬁ”
Uselominiasy 7,031,448 vwdall (uyadnnslidselomidunsdssnagian 5,227,500 1
dail mammLﬂuyac«‘hmﬂ%ﬂiﬂmﬁﬁnnﬁﬁLﬁamimwm 1,628,988 U nsiail LLa:ﬂilaFi’m’ﬁl’ﬁj
ﬂsﬂu"ﬁﬁmﬂmﬁaLﬂmﬂfﬂmﬁamﬁm 174,960 undall Ll,a:ﬂszﬂﬁﬁﬂﬁumui%:yjlﬁqm@hﬁuﬁﬁuﬁﬂu
seauihunag L‘ﬁlaﬁdLﬁ%&lﬁlﬁlﬁ@]ﬂ’]iﬂlﬁﬂﬁ%ﬂﬂfﬂ?ﬂﬂ‘ﬂﬁaU"Nﬂl‘dﬁu ﬂi:mwﬁiwﬂizquiﬂﬁw
LLNumiﬁwmﬁuﬁﬁuﬁwﬁam:ﬁm'mLﬁm’mﬁulﬁﬁ%ﬁuimamimﬁﬂﬁﬁuﬁﬂm uazlhaag
LﬁlmﬁuﬂszIwwfmmﬁuﬁﬁmﬁmﬁﬂizmm

¥ 4w
A d g

adndr: yadmaesgia Aungai

q

Abstract

This paper presented value of Buang Sawa wetland using productivity method in direct
used for economic benefit valuation in 3 aspects comprising Fishery, Irrigation, and vegetation
use from dried wood, charcoal. The entitle direct use had applied to conservation of wetland
Resource and worthiness on wetland of local people by questicnnaire. The result indicated total
direct uses benefit of Buang Sawa wetland was 7,031,448 Baht, including 5,227,500 Baht from
fishery 1,628,988.49 Baht from water use in agriculture and 174,960.00 Baht from dried weod and
charcoal. People worthiness of the wetland by majority was at medium level. For sustainable
wetland management people suggested project on fishery conservation and upgrading people ‘s

knowledge are needed.

Key words: econemic value, wetland
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Abstract

The objective of this research was to compare the effect of supplemental L-Tryptophan
{Trp) to growth perfermance, behaviors and cortisol level. Two experiments were conducted for this
study. The design was the randomized completely block for both experiments. Block effect
consisted 3 types of crossbred pig and treatment effect was 3 levels of dietary Trp, represented to
standard requirement for growth (control), twice (2X) and 4 times (4X) the control amount.
Experiment 1 aimed to study general behavior of pig during pre-treated, treated and post-treated of
supplementation Trp diet. The period of study was 7 days interval each. Experiment unit (EU)
consisted of 7 pigs and had 63 pigs for the total. The result found that body weight gain and
average daily gain of 4X Trp diet was higher than those of other (P<0.05) and found to be not
significant different for feed intake and feed conversion rate. The pigs trended to spend more time
lying as supplemental Trp increasing. After startling stimulus, pigs responded to become alert and
standing up, but after for a minute, they kept on lying. Experiment 2 needed to compare the effect
of dietary Trp on aggressive behaviors of pig during mixing. The EU consisted of 6 pigs each. After
fed the experiment diet for 7, 8 and 9 days, pigs were random 3 times without replacement for 2
pigs. The pigs on the same diet were carried to group together with unfamiliar pigs for observing its
behavior for 30 minutes. Then, pigs were taken back to the original EU and continued feeding the
same diet until 14 day. Pigs saliva were collected at the periods before, during and post mixing for
examining salivary cortisol. The result found to be net significant different on growth performance
and aggressive behaviors among treatments (P<0.05). Aggressive behaviors, mostly, were mutual
biting and bite. Salivary cortisol found to be high at mixing period and differed significantly with
others pericd. During grouping, salivary cortisol level of supplemental 4X Trp was lower than those
of contrel and 2X Trp diet (P=0.08). This indicated that stress was reducing by feeding 4X Trp diet.
So that, Trp can be supplement for short-term use in diet to reduce stress during mixing which was
not affecting to growth performance.

Key words: L-tryptophan, stress, behaviors, pigs
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Abstract

The experiments were conducted to evaluate the nutritive values and utilization of baby
corn stover as a source of roughage of dairy cows. Experiment 1: The digestibility and energy
contents of 4 diets were evaluated by in vitro gas production technique. The OMD of the baby corn
stover silage had a tendency higher than baby corn stover silage with 5% molasses, fresh baby
corn stover and napier grass (61.83, 59.62, 55.79 and 51.21%, respectively) (P>0.05). ME was
significantly higher for baby corn stover silage (9.17 MJ/kg DM) compare to napier grass and fresh
baby corn stover (7.12 and 6.97 MJ/kg DM, respectively) (P<0.05) but not significant difference
from baby corn stover silage with 5% molasses. (8.83 MJ/kg DM) (P>0.05). The NE, of baby corn
stover silage (5.34 MJ/kg DM) were significantly higher than fresh baby corn stover (3.88 MJ/kg
DM) but not significant difference from napier grass and baby corn stover silage with 5% molasses
(4.06 and 5.01 MJ/kg DM respectively) (P>0.05). Experiment 2: The study was conducted to
evaluate milk production and chemical composition of milk by using crossbred Holstein Friesian
lactating cows. The twelve cows were arranged according to lactating period and average milk yield
per day and assigned inte treatments by Group Comparison. They were 2 treatment groups with 6
cows each as replication. Treatment 1; The cows were fed with napier grass ad libitum and
concentrate 16% CP. Treatment 2; The cows were fed with baby corn stover ad libitum and
concentrate 16% CP. The result showed that total dry matter feed intake of Treatment 1 (11.67
kg/head/day) was higher than Treatment 2 (10.42 kg /head/day) (P<0.01). However 4% FCM yield
of both groups was not significantly difference (9.99 and 10.36 kg/head/day, respectively)
(P>0.05). Nevertheless, Treatment 1 had a tendency of lower fat and total solid contents than
Treatment 2 (4.93, 13.77 and 5.51, 14.01%, respectively) (P>0.05). The profit from 1 kg of milk
were 9.52 and 9.71 Baht/kilogram, respectively.

Key words: baby corn stover, Napier grass, metabolized energy, net Energy for lactation
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iufiasantl dniuammiaanmasiadnlnednden wu dudnlne wasndndnine uaylw
BaflannluwAaunnninvaddszing Felufnud 113 axfiemndeandninadnsanludrnvasdu
dszanme 3-4 fu (l7a, 2534) mnmiﬁaumumHmﬂipjﬁmiﬂuwmﬁﬁuﬁwﬂwﬂE]nEiaw,ﬂummi
Wy adadudnInainsaunaandifiuingn naud et lsasd szan s 500 v Wrzanm
0.17 vn/ilansa) ﬁuﬁﬂQﬂ‘ﬁ’]ﬂW@lﬁlndawmmﬂmﬁalu‘ﬂ 2546 15zanms 196,424 13 aninazs
dudnInadndaunasnsifvidnannis 589,272 au ﬁﬁaTwaﬂndaua:gnLﬁuLr‘dimﬁlwmzﬁﬁuﬂaﬁ
flien audmtamITasduT M Inadndanidsdautned laolidwlsznaumandl fa Jagurs
Tds@uneon lodu Woloweny TulasawSidnunsnd uazidh Savindu 25.63, 8.34, 0.85, 27.31
54.91 LAz 8.43 1aT1dud auiey (neda1mIan’d, 2547) dudmilwadndaunananianlgiiu
pmneuaaldaudy  Sraunsambanwindafivildlussnauwaaundgaea lddwaoa i
(@Aufnss uamiaen, 2535) uazainnisanse SNl iaainisleusslomile utiization)
yaslnmuzanndudninadndon iavihanduanmsmorudmiulanui dnadadiutasinnaidald
asfUsznaumaafivasiony sanauunumaassgia useldmomslunslunslsondlfunda
BTN Lﬁaa@ﬁuﬁuﬂwswﬁmaﬂﬂumﬁﬂﬂ

¢ as &t
Q‘ﬂﬂiMLLﬁ EIBNTFIDE

aanaaasi 1 nisdnwnsdasldnaslnruuazdmdsuuasamiInaaaing 4 wdia
Tau33s In vitro gas production technique
nmamdnnsdedldvasiuniuiag (OMD) wisewlidszlomlld (ME) LLa:wﬁamuqﬂ%Lﬁa
nslAua (NE) dramadiaifiadSanmuds (gas production technique) (Menke and Steingass,
1988)

8191 INAREY (Dietary treatments) 4 Tiia a9ilaa Diet 1 nudles Diet 2 dudnnadndanse
Diet 3 dudlnaiingaundn uay Diet 4 dudnInadlndaundnusuniminns 5%
- AeredmlnauzlaglEmyiieneiuuy Proximate analysis (AOAC., 2000)
- Siseesdumnovmuiidulanaisvesialass? detergent method (Van Soest,
1982)
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dninaaas
g P = & oA A A & oA A = a
dainasasfildlunisdnunaisi fe lagnusufulosxdaaalafwiizon melo 4 @
dwitnads 200 Alansy AleTumIenda e afue niTuT I mMSEINISHAIN L 8nTLaNg
n3zlwnzfly rumen fistula (Yiefld wazmandi, 2530) laslanndroglunananiulsaliliiindaludd
BRZTWEMITUUNBWIZAY 1A 18TUaNMITINAS 2 AT Aa 8.00 ®. LAY 20.00 K. LAUUIINNTLINL
winda Tadiatan 2 1 euAuiaasauLdsdnuaIndades

mﬁmm:ﬁifaagammﬁﬁ

TinzAramInaasdlasitnsieaeianunlsldsiu AWUHUNTINARBINUUHUARAG
(Completely Randomized Design, CRD) uazidFautfisuanuuanandaa83F Duncan’ New Multiple
Range Test (Steel and Torrie, 1980) I@lﬂlﬂﬂmﬂmﬁ’ﬁ%gﬂ

{ a & ¢ &
ﬂqiﬂﬂaﬂﬂﬁ 2 ﬂ']iﬁﬂ‘]ﬂ"]ﬁ']“aNa(ﬂ%’]“wlla:ﬂqiﬁqaﬂﬂﬂitﬂauﬂqﬁLﬂﬁﬂaﬂ%’]“w

dainaaas
@ ¢ = = L e O & o i
drinenasnldlumifinuasaiife lauwngnuauinidwiasdaaalaiwiizon waw 12

| o 2l a PR % d 2 a
a7 mw:mﬂ%umlﬂammnu LL'ﬂxllﬂﬁﬂmuﬁ%ilLﬂﬂUﬂﬂuﬂ’]ﬁﬂ@ﬂﬂﬂlﬂﬂmﬂ{iﬂu

ABn1snaaas

Iflanaaasdwan 12 @ uwseanidu 2 ndu g sz 6 @ awsiiavasamnmanas

Treatment 1 lasuammranuiunawiod

Treatment 2 leFuawsnenudududalnadndanaa

IﬂLL@iaxnﬁqiam@maw:“léﬁ"ummﬁmﬁ‘%uﬁﬂﬂﬁﬁuﬁi:ﬁu16% REGIET et PR P e
wissmnasluseu Taolnazldsuamnstuiuas 2 %) TuznsSauuidiu an 05.00 . uay 15.00 .

Fnnsuiszessn v masaadiu 2 sz aeil

1) TeoxmsUTUGT (preliminary  period) #8 Lﬂwﬁwﬁﬂa’au‘lﬁa‘”‘[ﬂua:gauﬂ‘%ﬁﬁuﬁaL*ﬁﬁu
awsusztuEnsanmEu s Enemeanlvnue lassezilfinan 14 Su

2) ssuzmiifindays (collection period) l#aan 90 Tu v‘iﬁmﬁaﬁmuﬁnﬂ%ﬁ%muLﬂﬁ'ﬂ-l,ﬁu GEL
Lﬁuﬁaamaﬁmunﬂs} 770 I@lmﬁuﬁ’;aﬂwaﬁwuulumﬁﬂumauL’EﬁLLﬁmﬁﬁmuvLﬂLLﬁﬁLﬁu LR
Wi lugr stannaauduudrhaesaldidnin (lasar U5 e szfmiasdussnaumaed

- Siaredrndiunmludu Tlsiu waales vaaudaronue uazvaaudsliruladu Taold
1915849 Milko-scan 133 V.39 GB
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MTIATEWMeaia

nmsnununImasaduuLduasan laonsgulauuidnaaasaniudt Group Comparison
louutilaunaaniiu 2 ndug sz 6 dawsiievaiainimans %ﬁamﬂifuﬁﬁa;damﬁLm’]zﬁLLa:
‘n@ﬁa‘um’mmeﬁﬁd‘uamﬂmgﬂﬂﬁﬁ Student s ttest ILUU Group Comparison MuFEnNIad
Steel and Torrie (1980) laulflilunsudniagy

aouNMnisIay
- WhSunerasmanalaud Madmandenaes anzineeseaas wdnadugolnl
- Wasl §ufims madmammaas ansineaseaas awranapduslnl

SEAZIRTIAAWANTIDE

vz 3 1faw asudlfiow woenaw 2550 flaldaw nIngInw 2550
HANTINARDY

C; = L] 2 L} o B4 B4 .
MINA[AIN 1 Han1IEnEINTEa ﬂ'[ﬂmaafmmmazmwmmum ﬂ\iﬂ%iﬂ?fﬂﬂ dnadow

Laza MITNaaaslaais In vitro gas production technique

Pnmyiesedsslnaumaeiivasemmesasi 4 wile amAmna lnauzsawa
mfled dudnalwailindan dudnlnaidndaundn uazdudrnlnadndoundniruiuninihens 5%
Usznause W3anmingus 21.06, 22.58, 19.80 Uaz 21.41% AUAGL Tusfiuneny 12.01, 8.15,
6.30 WAz 5.68% AWGL |Udw 2.89, 2.40, 3.16 uax 3.64% @ WHIGL Lon 11.73, 6.56, 6.03 LAz
6.26% auday tHaloneny 2990, 3122, 2085 war 25.92% awdndu Waleldazanslu
mInzmailunang 69.98, 66.01, 66.40 LAz 56.60% mwitay eleAlazatalumssesofidu
N76 40.64, 42.18, 39.6 Uaz 36.45% @ NE9U UazAniiL 5.95, 6.70, 7.29 WAz 6.28% @NA MU
(Iﬂﬁu:ﬁy‘mmﬁ@Lﬂu%ﬂﬂawaﬁ@lquﬁa) sougasluamh 1

4 & = ) ' ¥ a 0
AN 1 ﬂﬂﬂﬂizﬂﬂ'ﬂ'ﬂ’]ﬂLﬂll‘Uﬂﬂ@lu“U'\?IW@]E]ﬂﬂﬂu LRZBTWITNa RS- (ﬁﬂﬂﬁx"ﬂﬂﬁ?ﬂqu%ﬁ)

ltems Diet 1" Diet 2" Diet 3" Diet 4"

DM 21.06+1.50° 22.58+2.29° 19.80+0.33° 21.4141.30°
cp 12.01+1.24° 8.15+0.01" 6.30+0.25" 568+0.12"
EE 2.89+0.23" 2.40+0.34° 3.16+0.18" 3.64+0.27°
Ash 11.73+0.217 6.56+0.90" 6.03+0.15 6.26+0.02"
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a5 1 (#a)

Items Diet 1" Diet 2" Diet 3" Diet 4"

CF 29.90+1.23° 31.22+1.39° 29.85+0.46 25.92+0.83"
NDF 69.98+1.33° 66.01+0.57" 66.40+0.64" 56.60+0.20"
ADF 40.64+0.55 42.18+0.37 " 39.69+0.20° 36.45+0.28°

b oas { | e o | ar | o o s aa
" anwsiuandeiuluenndgaiudanuuandieinegeltosdyneaiia (P<0.05)
1 2l LN ) . 0w . e 2 as ' .
Diet 1 wifuwiled Diet 2 duilnaindawss Diet 3 dudnaluaidndawnln uas Diet 4 dudhilwadnaauwniln

TINLMNaa 5%

awnmsldinaila in vitro gas production Lﬁam@hmﬁaﬂé’maaﬁuﬁﬁ@q WRs Il
ﬂsﬂﬂﬂﬂuﬂlﬁua:wé’dmquﬁﬁamﬂﬁum wuihdutnlwedndaundn dwsanuldlsy lumilduas
wﬁamuqﬂﬁﬁamﬂﬁuugaﬁgﬂ sasnanfe  dudnlwailndeundnrwiuninmineta 5% nah
midled wasdudminaidndause auidy (P<0.05) aausadluaisned 2

@390 2 msday dvasduniniag (OMD) wasnultslomtld (ME) wazwisswugriianisld

wal (NE) luamrsnaaasriadne g

ltems Diet1" Diet 2" Diet 3" Diet 4"

OMD % 55.79+2.92° 51.2140.95° 61.83+3.44° 59.62+1.63°
ME (MJ/kg DM) 7.124047" 6.97+0.83" 9.17+1.02° 8.83+0.15"
NE, (MJ/kg DM) 4.06+0.33" 3.88+0.59" 5.34+0.72" 5.01+0.11"

b e { . o . N o i wr n e aa
“TShwshuansnariululandoriulanuuandaisednailoday meata (P<0.05)
- . ; ] " _ T
Diet 1 wauwilos Diet 2 dwdalwaidndawaa Diet 3 dudalwainsaunin uas Diet 4 dwinlwarndawainsauny
y
mMnana 5%

[} 2 b
MInNaandt 2 ﬂ']‘iﬁﬂ‘]sﬂ‘ﬁ'] HaHAAE U LLRZﬂ']‘i‘Fi']é]\‘i@ir‘]_]‘i:ﬂél‘]J‘i’l']\ilﬂ fAnaaw s

nslEdudnalnadndamdnamamevudmivlalusezlduy (@153 3) wudy Yunm
awwwsﬁﬁuﬁa%mmaﬂamaaangiuﬁ“lﬁ%’umﬁ'wmﬁ]ﬂiﬂummwmu gﬂndﬁﬂ@mﬁ“lﬁ%’uﬁuﬁwﬂwa
dndawiduavnsneny (P<0.01)

ﬂ'%mmﬁmmaﬂﬂwmaaﬂs;mﬁ"l,ﬁ%'ucﬁwﬁﬁﬂw@E]ﬂdamﬂummmmu Lmzﬂginjﬁvl,@i”%'u
wawdlefifluamnmeny lduandnaniu (P>0.05) FauaeadnanwsileiuduarmsfdUSunmees
TnousAlndidusiu uasfaswodansuiainuuvesla Sassnalilasunsondariiuelafulng
uszdiuasliismaudaedn mslddudnlnadndawuamnsmenugmsulavamuldsananseny
Tudhuavdemynaminuuasle uasdausnhiulumsfuB s ldnniuehe
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- = o v = 3 e @ <, = 3
AN 3 ﬂﬁ'mmm‘ﬁﬂwmﬂﬂ ﬂj&]’]mu’]u“ﬂﬁ@ﬂﬂ uazadflsenaunidia vadting

1T} yaﬁ #@nw Treatment1”  Treatment 2° %CV
Pwulanaaai@) 6 6 -
FEHZLIANARDI(IN) 90 20 -

SN msnfiu(Iaguia), nn.idarin

TRV 3.64 3.50 -
ATRTIREL 8.03 6.93 -
amnanuaninle (nne) 11.67¢0.66°  10.4240.55 5.51
USanoamsvanaa fifn erimiinga) 3.320.34° 3.000.36° «
Wsanosihuanaunasas (nn e 10.06+1.59° 9.67+1.84° 17.44
Wsanowimafizald (nsdrsu) 8.86+1.99° 8.9241.61° 20.33
Wsumeimaiu$ud 4% Fem ™ (nn.sarsu) 0.00+162"  10.36:1.37° 14.60
aaﬁﬂsmaumamﬁ‘umﬁmu
laugin (Fat) 4931047 5.5110.84" 13.51
Tus@u (Protein) 3.44+0.29° 3.46£0.347 9.27
uanlas (Lactose) 4.710.12° 4.70£0.13° 2.70
Wumaaudsmavaa (Total solids) 13.7740.68" 14,0121.09" 6.55
Vs nwaaudaf lasa vt (Solids not fat) 8.8510.24" 8.8410.27° 2.89

P euand U 4an @ (P<0.01)

v ' {90 o ~ &
lemanaanaam e adlerfdluawnmveny

2 oA v . &
Iemomadrejah ke T lwadl na awdluanwmeny

3 - by P s ar o a
Wanashuafuiud 4% loduua (4% Fom) Tnoldgasfuaualas mafiruaing (2530)

4% FCM = (0.4 x anashuaduilania) + (15 x lwdulwiwaduilanti)

T@m@aaan@mﬁiﬁ%uﬁuﬁwﬂw&ﬂﬂdamﬂummwmuﬁﬂﬁam‘ﬂszﬂaumaLﬂfl‘umﬁ,’mm Tn
dyuludu TUsdu uaalas USunowasudmmua wssFuamvatudsldnulodu fdrlndifosaduiuy
naufleTunaiwilefiduamianay (P>0.05)

€ g

lanasasnguilddudninadndauiuamimorulidunudninguildiunauies i
T lsdaflanfuinuuganiy dauaadluansan 4

A131971 4 ﬁunu@iwmmi Ll,ﬂ:ﬂu']vl,iiﬂﬂﬂﬁi’*ﬁﬂ%ﬂ'\ﬂﬂ’]%&]@ﬂ‘ﬂﬂdIﬂ'ﬂ@lﬂﬂx‘l

o

aa‘.}aﬁﬁﬂuﬁ Treatment1”  Treatment 2° %CV

@

mgmhmms(mwﬁaﬁu)w
- AT 29.00 27.84 -
- WSRO 5.62 6.23 .
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A15190 4 (da)

waga‘?;ﬁﬂwﬁ Treatment1’ Treatment 2 %CV
duNuAaWI U gadala (WN/HUW) 34.62 34.07 14.09
swldanmsmiouy (wameTu” 120.85 134.62 14.60
Al nsiundSufl 4% FOM (umidasu) 95,23 100.54 15.60
Alsildanndbay$udl 4% FeM wawinny® 9.52 9.71 2.71

1 code a & e
Tnnmaaangufildngudofiiluemawenu

a oAl wa @ . =
Iﬂw@]ﬂE]Gﬂi‘}NYII“H@I%”H'WIW\ﬂﬁﬂaaulﬂuiﬂﬁ'ﬁﬁ[ﬂll

A o= o g %

AUNUBIATIATINARDIOMITIHTIAY 6.96 YAlaniu Treatment 1 1191 0.70 Uw/ALanIt uar Treatment 2 5787 0.90
1wifilaniy

& . e ¥ | = 3

'S aiendSuf 4% FoM sndentsnold

" e dunmeldluvameAfnew 1910 13.00 um/AlanTu (@ewningian 2550 — iauAKHNHH 2550)
a ¢
FATTRARATIVIAN DI

asAdsznaunoiafuazqudrmalnsuzaasdwinlneilindawuazamimanas

nmsieTeAmamamalnTusdiuiE proximate  analysis  luwasd §Gnag wudn
aanlsznaunmatadwasdudnlnad ndauas Usznaudas Funoiaguits 23.70% Tenlnatasany
e uvaalan URzAMe (2534) (24.36%) USanmlUs@uneny 8.28% Henlndldsadiusanunad
ARG (2547) (8.34%)

fnuamanalnouzaasdudilnadnd aundnuazdudaluedndaundniouny
nminana 5% WisuifeuAududn Inadndanaa wudn USanakTaguis (19.80 uaz 21.41%) dein
Tndiduariu (luandrafuntesd ) uduSanmlusduneny (6.32 usz 5.68%) Sadnindudralne
findanan (7.33%) (P<0.05) andaziilasunannnavaInnin wasdudnnlnadndaufidanmdnan
mauazulRIRwAuduT N Inadndauma

LﬁaLﬂ%U‘ULﬁ&luqmﬁﬁﬂﬁﬂﬂﬁ%:“ﬂmﬁwfﬁﬂwaﬂﬂﬁEl%%ﬁﬂl%ﬂ’]iﬁﬂﬂﬁﬂ%ﬁﬁﬁunﬁﬁ’]?_l\ﬁ%
HANMTIS8T83 Che-va-lsarakul of &l (2008) wutnilanlusdnuneny ludu uazidhdinda (6.30, 3.16
ez 6.03% awdel) (8.74, 4.39 Uz 9.67% enude) uwdddduniuing Waluflalazanulu
asaeaofiunse LLa:Lﬁlalmﬁvl,;]azmylumm:myﬁL‘ﬂuﬂmagandw (94.61, 39.69 UaZ 66.40%
ANAENRL) (90.33, 30.62 Az 55.59% ATNENeL) Netianailassnannan wvasdudninaingavan

e

ﬁauﬁwmﬁwmwij’ﬂﬁmmuﬂﬂ@mﬁ'ulml,dm_aaﬁuﬁﬂgmLLmﬁnumzmiﬂQﬂ LI ﬂgmluﬁuwww
awgananyInivialal uazmslanialdldio Wudu

msdsziiinainstanla uaswasswlaa3s In vitro gas production technique
miz’laﬂﬂﬁmadﬁuﬂ‘%ﬂ’iﬂqmaa@Tuﬁniwslﬂndau%ﬁnﬁumiﬁmgaﬁq@ (61.83%) lasfid

Indidusdunghfind 61.50%) udfuwlsdudneldrgandmdraun wadhaardnoe usznahauld

(52.43, 54.28 WAy 53.92% e wEneL) Avermlasugus (2541) wananildudnalnafingausaded
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ﬁﬁﬂﬁa’laﬂ"lﬁ‘uad%uﬂ%ﬂ‘imqg}\aﬂ'jwwjﬁﬁiwﬁm'mﬁumﬂﬁwma 5% ﬁt}jﬁﬁﬂﬁ'ﬂs’mﬁumﬂﬁwma
5%+NMNZWITI 5% m}j’ﬂﬁ%ﬁﬂi’mﬁumﬂmw%a 5% Lmzmjﬂﬁﬁﬁm’mﬁugﬁy 3%+ mzidue 3%
(49.72, 47.56, 46.99 WAz 49.40% ANURIAL) ANTIHIWVAIRUNLN (2548)

ludnvasd ME uaz NE. lulillufiemadziunisdes lduesdunioiagfa dudnilne
Hndaunan (9.17 waz 5.34 Ml/kg DM s1M4816L) ﬁﬁﬂgﬂﬂdﬁﬁu%ﬂmﬁﬂdamﬁm’mﬁumﬂﬁﬂma
5% duinalwadndouse uazwawilofadelvosan (ME iy 8.83, 7.12 uaz 6.97 MJ/kgDM
ATNENGY) (NE, WMIAL 5.01, 4.06 Uaz 3.88 Mdkg DM enuday) (P<0.05) lasazdanalaingu
dmlnadndeundniuiunininaa 5% fien ME ganidudnlnadndausauaznguwlod a3
HAAANDINY FUFY (2544) UATUANA (2541) fsurmwimsstuinmanaslulaesefiazaneingng
inntnanaezaIHaRa S auis nsdasld LLRzWﬁN’mluﬁ‘ﬁ%ﬁﬂlﬁ@d%u uazgInazinliie
ﬁﬁnﬂﬁmwLﬂu@mqﬁoﬁﬂﬁﬁm:‘lmmagha Lmztaﬁmagiaﬁgﬂs.iammﬂﬁmn%uﬁawaélﬁﬂfh
WRWMED (UQRDY URZATAZ, 2543) LEWALIAUALTILNUYAY Ibrahim and Schiere (1985) uRz
Wongsrikeao and Wanapat (1985) ﬁvLéTﬁﬂu’]ﬂ’]sﬁlﬂﬁw}a“ﬁnﬁmmm‘%ﬂuLﬁyuﬁumﬁﬁmﬁﬂgﬁy
3% uaz 6% WU WiandngSo 3 uaz 6% Inisdagldvasianuiausz ADF gandwansuen ud
dudnnlnatlndaunainirnAunintaaa 5% Juwaldudndn ME uaz NE, snndudnlnadndan
win ilssandalUsdunonuussdidinit @med 1) selwdoihddldannisTausauadn
FUATSAII MR NE 1 UL anaTaY Menke and Steingass (1988) G9dasldanlusduneny luadu
wazi lunmsdnwrmn i dd s sudna g érludae

USanmarvnsfinm
ﬂ%mmmmiﬁﬁwﬁmmmaﬂﬂﬂ@aamaﬁimﬁwﬁmﬁumﬂﬂ%Li‘Jummwmu Ll,a:ngiuﬁ
Tasududnlnadnsawilnatrisney ﬁt{iﬁﬂ\‘iﬂE;iQJflﬂ%ﬁ.l’]maﬂwﬁ‘ﬁﬁu@iﬂﬁ‘uﬁﬁ’llﬂﬁlﬁUdﬁu An
WAL 11.67 uaz 10.42 Alansw/a /i ﬁaffl,ﬂumms‘*ﬂ'mma%iﬁw 3.64 uaz 3.50 Alansiuy
awsney dadwldenufuusinmes mdtauains (2530) Anenuitlesuasldiuamsmoyl
waundniuaz 3 Alaniunahuwis wianghaefidSinaufiouwindunghuds 3 Alansy  vailiald
nsdasamislunsziwizvaslafinldeuilng LLﬁ@d’jﬂﬂmaaanémﬁﬂﬁ%’umﬁnmﬂyi‘lﬂummi
Tt u,a:na;wﬁ"l,é'ﬁuﬁwﬁﬂﬂwaﬂndamﬂummwmu musaldsslombinaiwnyla indifoann

USanmiuauazasdilsznaumatafuasimm

nmsansFun asimunazesddsenaumaadvasinug wudn Vs lulanases
ngufldsunahuudlefiduemnmeny asngafldadududninaindanduammey ddwndy
8.86 waz 8.92 Alanwdain wiowinfiy 0.99 usy 10.36 AlanswiaaSu Wed5ufl 4% luduuw
audeu Tnonuitlddanuuandsiuniesia (P>0.05) waditesanlanaasans 2 nau ldsu
Vol nmuslndidoariu uanfisswadantsliiaudaimuanudnanwoasle sanalilasiansold
damudng sanndastiuiiyes waeame 2539) lanonud snslddudnilnandniufusind
20% uazdudnlwaniniivdnlneun 20% Winuisuiunghzaminluledeu dsngind
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Vsinoeimandlay$udl 4% lasiune wiviu 10.80, 9.65 uay 10.62% audney Fedlanlaiuansanu
Tuneadid (P>0.05)

TugmasdUssnaumae fvasiuy wuin Ysamlusiu uaalas ussdSurnwasudeiily
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Abstract

The experiment was conducted to study the effect of gender (male and female) and
slaughter age (2-3 and 4-5 year old) on carcass composition and nutritive value in meat from
crossbreed cattle (Native x Brahman). The experiment design was 2x2 Factorial in CRD. The
results showed that male had higher carcass percentage than female but lower in bone
composition. Younger cattle had lower in fat but higher in bone. Female carcass had higher in fat
composition and cholesterol content in meat. However, protein content in the meat of cattle

slaughtered at 2-3 years was higher than slaughtered at 4-5 years old.

Key words: gender, slaughter age, carcass composition, nutritive value, crossbreed cattle
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FIUHYAS LAnEl (2536) T18WIN Emﬂ“uaﬂﬂﬂm:@ﬂﬂszmm 12-30% G9uFadlu Table 1

Table 1 Effect of gender and slaughter age on carcass composition (meanSE.)

Carcass Male Female Sig Sig

compaosition 2-3 years 4-5 years 2-3 years 4-5 years Gender Age
Cattle (n) 10 10 10 10

Body weight 223.90£10.73  287.25+12.68 243.26+11.00  304.98+13.30  ns ns "
Carcass (%) 53.96:0.79"°  58.04£103"  5507:0.9” 50.56+1.08° s = ns
Meat (%) 69.14:087°  7281:076°  69.83:080°  68.78:0.78° = ns ns
Bone (%) 28.77+0.98"  22.53+1.17"  28.43+0.72" 28.6240.72° i Ll w
Fat (%) 2.64+0.16 4.96+0.64 3.36+0.51 4.70£0.63 is ns e
pH 6.81:0.70 6.82+0.10 7.27+0.14 6.89+0.18 ns ns ns

** Means within row showing different superscript are highly significant difference (P<0.01)

™ Means within row showing non significant
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wasislu Table 3

Table 2 Effect of gender on carcass composition (mean+SE.)

Carcass composition Gender Sig
Male Female

Cattle (n) 20 20

Body weight 255.57+10.87 274.12+10.99 ns
Carcass (%) 56.0040.79 52.8240.84 *
Meat (%) 70.8910.69 69.31+0.56 ns
Bone (%] 25.6511.02 28.5310.50 *
Fat (%) 3.80+0.42 4.03+0.42 ns
pH 6.82+0.06 7.0810.12 ns

** Highly significant difference (P<0.01)

ns
Non significant
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Table 3 Effect of slaughter age on carcass composition (meanSE.)

Carcass composition Slaughter age Sig
2-3 years 4-5 years

Cattle (n) 20 20

Body weight 233.5817.80 296.12+9.17 L
Carcass (%) 54.51+0.61 54.30+1.09 ns
Meat (%) 69.49+0.58 70.70£0.69 ns
Bone (%) 28.60+0.57 25.58+0.95 o
Fat (%) 3.00£0.27 4.8310.43 i
pH 7.04+0.09 6.86+0.10 ns

** Highly significant difference (P<0.01)

ns
Non significant

Ussnadnzusluiiiala
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wafidudladu (1.43%) gnnd%f:aimwmj (0.57%) lasnnlaaazaz sy luiwldihonin Tansa
ﬁaiﬂmgmﬁﬂau Lmﬂﬂg’mwmﬂmﬂmﬁuﬁ (Sumzaa L) daulajuiwaglszanm 1 1fau
(wmdneol, 2536) a7 Table 5 amfwldduilalamendodaaisszdunsaisanasan 66.19
mg/100g gaﬂdﬁLﬁaIﬂLWﬂg 40.77 mg/100g @iwm‘é’;mﬂﬂmmmﬂ@haﬁuamaﬂﬁﬂﬁhﬁ'@ﬁammﬁﬁ
(P<0.01)  lawsenadasnununuvasndaudnsal (2550) s winidialafiwdasdszduaan
saLAeTeR Uszanm 39.02 mg/100g LLazﬂ@hﬁmjﬁ:ﬁUﬂaanm@laiaa‘lwﬁaiﬂyu NTIEUDB
U3 (2545) s’mmuimﬁaiﬂqnﬁszﬁuﬂaanmcﬂasaa 86 mg/100g
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Table 4 Effect of gender and slaughter age on nutritive value (meantSE.)

Nutrition Male Female Sig Sig
2-3 years 4-5 years 2-3 years 4-5years Gender Age

Cattle {n) 10 10 10 10
DM (%) 23.35:0.21 24.07+£0.31 24.38+0.46 24.53+0.59 ns ns ns
Ash (%) 1.18+0.04 1.33+0.04 1.2210.02 1.34+0.13 ns ns ns
CP (%) 22.33+0.51 21.85+0.38 22.52+0.26 20.34+0.50 ns ns >
EE (%) 0.54+0.07 0.60+0.07 1.18+0.20 1.68+£0.30 ns i ns
Cholesterol 30.6314.28 41.9116.28 57.17+3.89 7BI22+7.29 ns > ns
(mg/100g)
Collagen {mg/g) 4.10+0.14 4.38+0.11 4.01+0.10 4.26+0.21 ns ns ns
Energy (calg) 5,202.0£77.32 5,092.0+42.65 5,220.0£128.28  5,219.0+90.11 ns ns ns
** Highly significant difference (P<0.01)

™ Non significant

Table 5 Effect of gender on nutritive value (meanzSE.)

Nutrition Gender Sig

Male Female

Cattle (n) 20 20

DM (%) 23.7110.20 24.45+0.36 ns

Ash (%) 1.26+0.03 1.28+0.06 ns

CP (%) 22.0940.32 21.43+0.37 ns

EE (%) 0.57+0.05 1.43+0.19 o

Cholesterol (mg/100g) 40.77+3.71 66.19+4.52 >

Cellagen (mg/g) 4.2410.09 4.13+0.12 ns

Energy (cal/g) 5,147.2+44.79 5,220.0+£76.29 ns

** Highly significant difference (P<0.01)

™ Non significant
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Table 6 Effect of slaughter age on nutritive value (mean+SE.)

Nutrition Slaughter age Sig
2-3 years 4-5 years

Cattle (n) 20 20

DM (%) 23.35+0.27 24.07+0.33 ns
Ash (%) 1.20£0.02 1.34+0.06 ns
CP (%) 22.4240.28 21.0940.35 i
EE (%) 0.86+0.13 1.14£0.19 ns
Chaolesterol (mg/100g) 48.40+3.46 58.5616.04 ns
Collagen (mg/g) 4.05+0.08 4.32+0.11 ns
Energy (cal/g) 5,211.2472.92 5,156.1+50.68 ns

** Highly significant cifference (P<0.01)

* Non significant
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Effect of Slaughter Methods and Storage Time on Meat Quality

and Microbial Count in Beef
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Abstract

The study of slaughter methods and storage time on meat quality and microbial count in beef
was conducted using 2x3 Factorial in CRD. Factor one was slaughter methods (Muslim style vs Thai
style) while factor two was storage time (0 vs 6 and 12 hour). The results showed that the pH value
of the meat decreased when storage time increased but meat colour as L* and b* values increased.
Total plate count as well as Escherichia coli and Salmonella contamination in beef were higher than
the standard level. Meat from Muslim style had lower total plate count than meat from Thai style but
higher in Salmonelfa. Increased storage time also increased total plate count and Escherichia coli in

meat.

Key words: slaughter age, storage time, meat quality, microbial population, beef
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Table 1 Effect of slaughter methods and storage time on meat quality

Meat quality Muslim style Thai style Sig Sig

oh 6h 12h oh 6h 12h Method  Time
Caltle () 10 10 10 10 10 10
pH 696:0.17° 6431013 6.0740,15" 7.59:007° 6231007 5.7320.08° e ns
Drip loss (%) 4.60£0.39 4624060 54840 57 4.5840,67 4374050 5.4740.83 ns ns ns
Meat colour
Lighiness (L") 36.8240.50 58,9410.74 40,8410 86 37.80£068  40.50£0.67 40174074 ns ns
Red (a") 16854040 17.25£0.51 18.190.40 17.9940.68 17.4340.83 17.44£0.86 ns ns ns
Yellow (b%) 1.23£0.16° 2.72:0.36" 4.49:0.34° 3.02¢036°  3.27:035 415+0.35" = -

= Means within row showing différent supsrscript are highly significant difference (P<0.01)
* Means within row showing different superseript are significant difference (P<0.05)

™ Means within row showing non significant

frudaaiialanuien L uay b* iiindwdasezanluninfusnsndadunelulafivians
guvyudaanauazuuying lasan 1 azdenuduiusive pH Sadlafiiidn pH aassuinazi
fn L gaﬁu @3asl unzAniz, 2548) Taouafuiafiuszaanuwiudn pH azanss Gediuarn
Tdn L 1utﬁa§a°'§u FaRARDINY Zhang et al. (2005) Aieauiniitalafidien pH 61 (5.40-5.79) a3
e L iy 39.3 Twamedilefiden pH 74 (6.10-6.79) azdldn L* iy 36.7 uaﬂmﬂf:ﬂ@;u%é"ﬂ
ussawlaile (2550) esmiilafian pH én (leundn 5.8) axifan udwinilan pH &
@Ann 6.5 titaasdEain anmsdnmwLen b ga*’ﬁmﬁlaiwznm‘lumnﬁu%‘nmﬁmﬁmﬁu i
FamARaIiy Oliete et al. (2006) Apsuiniafndrzozalumsfuinenduam 7 uss 14 T 3
Senamila a* uaz b* gan’jwﬁaﬁfmwznmlumﬂﬁu%ﬂm 1T

@hﬂ’ﬁgglﬁuﬁﬂmﬂnﬁwﬁtﬁu (Drip loss) SumliuAndudorzuznalunafvinem
duBunslwita lafiviinseihuuuBssnanasuusng Wasnnilefigszarnalumsfivinswmds
axdinyauandngs (pH én) ﬁa?JNaﬁﬂﬁmmmmmmhmsé:uﬁwaaLﬁaa@m ﬁaifummsgty%y
ﬁﬁmﬁlmga‘fu (Tumssd, 2520) mamARaIty Zhang ef al. (2005) Fiipawinilalafidlen pH G

(6.10-6.79) azfidnamwanunsaluniduiwasfiagandnuitalafifidn pH d (5.40-5.79)
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Table 2 Effect of slaughter methods on meat quality

Meat quality Slaughter methods Sig
Muslim style Thai style
Cattle (n) 30 30
pH 6.48+0.11 6.52+0.15 ns
Drip loss (%) 4.90+0.30 4.80£0.39 ns
Meat colour
Lightness (L") 38.87£0.50 35.5210.44 ns
Red (a*) 17.4310.26 17.62+0.44 ns
Yellow (b*) 2.8140.30° 3.48+0.22" *

* Means within row showing different superscript are significant difference (P<0.05)

™ Means within row showing non significant

Table 3 Effect of storage time on meat quality

Meat quality Storage time (h) Sig
0 6 12
Catlle (n) 20 20 20
pH 7.28:0.11° 6.33:0.08" 5.90£0.09° -
Drip loss (%) 4.50+0.38 4.49+0.38 5.48+0.49 ns
Meat colour
Lightness (L") 37.35:0.43° 39.7240.52" 40.50£0.55 w
Red (a*) 17.4240.40 17.3420.47 17.8140.47 ns
Yellow (b*) 2.1240.28" 3.00£0.25° 4.32:0.24° -

 Means within row showing different superscript are highly significant difference (P<0.01)

™ Mearss within row showing non significant
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Table 4 Effect of slaughter methods and storage time on microbial count

Microbial count Muslim style Thai style Sig Sig
(CFUlg) 0h 6h 12 h 0h 6h 12 h Method Time

Cattle (n) 10 10 10 10 10 10

Totel plate count  3.76x10°  4.60x10°  476x10°  1.03x10°7  1.02x10°°  1.00%10"° s » ns

Escherichia coli 691x10°  7.86x10°  8.13%10°  617x10° 7.86x10° 811x10° s ns ns

Salmonella 476x10°  448x10°  3.08%10°  1.38%10°  165%10°  1.80%10° s * ns

Highly significant difference (P<0.01)

ns  Non significant

Table 5 Effect of slaughter methods on microbial count

Microbial count (CFU/g) Slaughter methods Sig
Muslim style Thai style

Cattle (n) 30 30

Total plate count £.37x10° 1.04x10" "

Escherichia coli 7.63%10" 7.38%10° ns

Salmonsita 4.11x10° 1.61%10° ”»

** Highly significant difference (P<0.01)

™ Non significant
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Table 6 Effect of storage time on microbial count

Microbial count Storage time (h) Sig
(CFU/g) 0 6 12
Catlle () 20 20 20

23 23 23
Total plate count 7.01x10 7.37%x10 7.83x10 ns
Escherichia coli 6.54x10° 7.86x10" 8.12x10" ns
Saimonella 3.07x10° 3.07x10° 244x10° ns

na
Non significant
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Abstract

The objectives of this study were to study milk yield and composition obtained from
Mehsana buffaloes with and without suckling stimulation before milking. Eight milking buffaloes and
theirs calves were divided into 2 groups of 4 milking buffalces and theirs calves. After buffaloes
calves had fed with colostrum for 7 days, Group 1, the buffalo cows were milked with theirs calves
suckling about 30-60 seconds before machine milking. Group 2, the buffalo cows were milked,
without their calves stimulation, but with manual stimulation before routine milking. Each group was
milked in the morning at 8.30 am. for about 15 minutes. The experiment last for 120 days. The milk
vield with an average amount of 1,371.40 kilogram/120 days were obtained from suckling
stimulated milking which non-significantly different (p>0.05) from that of 1,421.78 kilogram/120 days
without the suckling stimulation, Average milk yield per day were 2.86 and 2.96 kilogram, Average
total milk yield per head were 342.85+82.70 and 355.45150.65 kilegram, respectively. The
percentage of milk composition of Group 1 and Group 2 were fat 8.26+1.83, 7.74+1.12 ; protein
4.5040.75, 4.40+0.17 ; lactose 5.40+0.25, 5.52+0.12 ; total solid 18.82+2.26, 18.25+1.16 and solid
not fat 10.67+0.65, 10.62+0.06, respectively (p>0.05)

Key words: milking buffaloes, Mehsana buffaloes, pre-milking stimulation
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(Tancin et al, 2001) Baifladasiy sruudsamuszaailuu lnovaild 2548) nsadr nawas
A lEwEndiifsannisinmwu syl ssamuasdaal$ve Lﬁ'aﬁmﬂﬁumsm:ﬁu G
NIIQAUNVBIN msuIanafLdwaLey mslaaunia vléTLﬁulu%uﬁé’umuﬁumﬁ@uu AIZUR
Uszamanidunazgnaslddedanlaldmands dwnsszoodszamladunds Talinandaes
nazdulwdeuldmuassiunas dsaddavaeilanasndladusangnizualaka pandladuilydaen
WNAzaangnT lauvinli myoepithelial cell nadanSanin ﬁwaﬁlﬁ“ﬂs:Lﬂﬁ:ﬁmmm:ﬁauuﬂaugm‘ju
@“’uﬁmmmmluaaﬂgmﬂuaﬂ uaensassulsosuuvesnsziasidn 1-2 mﬁ%ﬁamm‘%um:@?u
(Aliev, 1969) Ll,am'haf;'mfiar_l@‘Tmﬁmim:@j“mﬁmmLLaJ'm:ﬁariaumﬁ@uuﬂi:ﬁﬁﬁwﬂﬁﬁmu
ﬂ%mmﬁmﬂn'g’ﬂajﬁﬁﬂﬁmzﬁu Fatuntsanefsafusruunisteuunsdoiuini iz dasd
nsanendelyfinaasszuudszamuasgailan Nuniwgansrunisdssuaains:danuda'ly
miﬁﬂmﬁtﬁalﬁmmmﬁ,ﬂﬂﬂizaqlﬂ@ﬂ%‘lumia@l’f?u@laumaﬂizm?ﬁg’m unn FldazaInuazIIalin
Tums3enunszda s duwnmslumsinsuasianmdsinsdauudaly

aslnanmaang

=) =l o 9 1% g W L :’ & :/
andauunszdialavlfgnnieduuas ldldgnnizduldliuosimauss: asddsznauluiuy
laduandnariu (p>0.05) udlunisdanisnmiauniunslaihananszgu MIsansuazIIag?
ninndasihgnannszdu wdlaomlduddaudauienansedoun arsnazdasdnisnsedud

nyelaroumysauyigua
AagnIsNszna

Az 3dtvavatam gudRaunlasimmaluamnie  wazdeidoysislasainmans
Asiusuudainanauazmuidy
vavaunm vadl JinnguideuazisnaiaiuiunFuslul nesnmansasuazswniat

#FmTuniderziasdlsznausiug
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nslaanuazdnsiamaniifzasdv Flavonoid 3’ hydroxylase (F3'H)
L 9 9
nneannale ldanawaalamna
Molecular Cloning and Characterization of Flavonoid 3’ hydroxylase (F3’H)

Gene from Ascosenda sp.

Sgws Sundar’ A wnsAnwol® swwr Todin' uazanysal aduaanlngy’
Ruttaporn Chundet1, Porpkow Putalukz, Chanon Jaichern' and Somboon Anuntalabhochai’
"medmEaine amdnotmaas wednondouwild 1Boslud 50200
Suninmeaniuazma lulef uwinondbiwsas ImonaensT Wi 56000
*medmdaine amginonanans usinmamsodml dodwl 50200

E-mail: ruttaporn@mju.ac.th
unAnga

A suilevnnnslaaududinuasiv flavonoid  3-hydroxylase (F3H) annnaumsnvas
niaeldanauaalalaudainig (AsFIH) Tasususasdusuia 264 azdlu ussdaviinis
wisufisudugwdays wud Sanaadiaiude F3H mn@amuaﬁi’ﬁmﬂﬁqﬂ Bu F3r dnaglu
NANYE4 cytochroms P450 %mﬂmauvlﬁnﬁ%ﬁ'ﬂelumiﬁaLﬂﬂﬁm{luﬂﬁiuwmhuaﬂﬂ@ HlaWNzagn 989
naussndngduaslufis wussdunsuaaseantasiiu F3H  ludusanszuzdna g uasnsuaadaan
sangloaanuwdnd uselinunisusasaanlusmlunazindu

andran: Wanlmawd waunlnloefin waslamudy flavonoid 3-hydroxylase, F3'*H

Abstract

A flavonoid 3-hydroxylase (F3'H) gene, denoted AsF3'H, was cloned from petal of
Ascosenda sp. The partial cDNA encodes a 264 amino acid polypeptide which shows high
homology to known F3'H genes, especially F3'H from Gerbera hybrida. F3'H is cytochremes P450
and a key enzyme in the flavonoid pathway leading to the preduction of the red coloured
anthocyanins. The F3 'H transcript is most abundant in petals from flowers at an early stage of

development and declines as the flower matures, none is detected in leave and stem.

Key words: flavoneid, anthocyanins, Ascosenda sp., flavonoid 3'-hydroxylase, F3'H
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A

nfolifuRaludadon Tuad Orchidacese 1l dananoaniion iasannianmwme
sonuazifumamnumeny  wlidasenidoronnlfomlauvm  ndeldduinasusfiand
anusawading  laamonuaissnssseannaag lainnsusaaiuniiasasnnudnluil 2550
Usinalnodaanaannduldtianm 24,564 @ yadn 2,544.8 druum wadwmalfunsiiadv
PaaaalnnIaean lull 2551 ﬁ"df:ﬂizmﬂvlmﬂfmuumiﬂgzmgmaEmmmaﬁ FIUANTHANLNES
wAsaitalda Lﬁwmgﬂnﬁwvl,ﬁ Esdundelfaunsaialiaan daaanuiiRurauszdsoaniasld
Salmumansafazsesfumseadaasaaale

ﬂszmﬂvlﬂﬂﬁﬁmsﬁuﬂgaLLa:vamawﬁuﬁﬂﬁay"l,ail“mas_'mﬂ'aLﬁaaiaﬂqﬂﬂszﬁaﬁﬁﬁaﬁa
lﬁ'ﬁﬁﬁuwmﬂﬂmmﬁaﬁa:mmmmawm@ay:vl,cé'fmui@Umﬁ'ﬁ%miﬁimmaﬂfﬁﬁﬂﬁﬁ@ﬂﬁ".m"l,ﬁ
FULCECRHNES AR AaTuunanananezia uazdrwanasandanismalulad valddings
Uszyndaruinenurianssusndislunisdfud edusnanelad Failurunianitinezdioluns
deiamnmeininduldiiuiuanadeinisvaiaaa

LLaquvl,ﬂnmﬁuLﬂuﬂigwaﬁaﬂ'?i@qﬁﬁﬁu@lﬂﬂwﬁaﬁmwﬁa%ﬁﬂL‘Tm (Mol et al., 1998) TIWL
Tuiaraulngl LLaquVmeﬁuLﬂmaﬂ‘?ﬂqﬁa:muﬁﬂﬁ lwitvasnduarzuaninlosiv
owlmfwanodafiioados Tovewladfsdnldun chalcone synthase (CHS), chalcone-flavanone
isomerase (CHI), flavanone 3-hydroxylase (F3H); flavonoid 3'-hydroxylase (F3'H); flavonoid 3/,
5'-hydroxylase (F3'5'H) uwaz dihydroflavonol-4-reductase (DFR) LT anthocyanin synthase (ANS)
NAGL LauvLsﬁﬂmﬁ'}ﬁﬁmﬁﬁﬁLﬂﬁwmﬂajﬂﬁlﬁtﬂumsﬂﬁluﬂéaJ wanlnlanfiufidangnavinly
\iafaan (Forkmann, 1991) ﬂa?ﬁuﬁuﬁ'L’ﬁﬂiﬁﬁmiﬁqmiﬁzﬁmu“lﬁnﬁmmﬁgﬂﬁuwuLLazﬁﬁmiﬁﬂm
uilufonanowiia (Holton and Cornish, 1995) nmiai"mmmﬁamsﬂs:qn@ﬂ%’tumsm&"yuuﬂm
faan ot iTnawugianTsaeng (Fukui ef al, 2003; Katsumoto ef al, 2007) NUITHER
aadszasdlunslaauiufiougunsnarefiawlad FaH Talunumindylunseihsedagd
TORIRISTE mnﬂﬁ’mvl,ﬁgmwﬁuﬁqal,l,aﬁiﬂmuﬁﬁmmaﬁfj@aﬂﬁumﬁ@ ‘ﬁa;&mm:‘i’mﬁiﬂauiﬁﬁnﬂ
mu%é“s_lﬁa:Wﬂﬂﬂlﬂumsﬁuﬂ?a%mamannﬁ’nﬂﬁlﬂumamuﬂﬁﬁwamﬁa%‘lm daly

4 ac
alnsabuazisns

AsuanatsLawasa

ihaannaalaiana Ascosenda sp. a99N8 AnuNDYEIAMETINAMADNgUUAAanTNUl el
Trizol Reagent (Invitrogen, USA) gnuiBuad Ueyama et a/.(2002)
aslaaniu F3H

Fuaveiaiuamousn (1 strand cDNA) 27na73iduerinlanld Ready-To-Go T-Prime

first strand kit (Amersham Biosciences, USA) AT Katsumoto et &, (2007)
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# 1%strand DNA aidndFwaduuuylumslaanwiudinvasdn F3H daglnswad A
PANUULANUTIMEINE F3H forward uaz F3H Reverse laziljfizenfifonidrsiinuaaniaz
dailde Wamnusaudl 95 ssemafos win 2 wifl dadas 95 sseniTados win 30 wifl 58 asen
walfus win 30 WA uaz 72 asEmalios Wi 1 Wi 1w 35 39U @TIeReLFusUvRsdn
FaH fldduiasdimalasliids (0.8% agarose gel) LLszLn*uﬁl,ﬁmaﬁﬁmmﬂﬁgﬂﬁmﬁm DNA
Extraction kit (Fermentas, USA) shiudaupasduilaidoudanulaauiisnane’ pTZ57RT vector
(Fermentas, USA) ﬁﬁiﬂﬂmﬁqm%gi 22 BIETALTR Wk 5 Wil sanpwaslemanaung
LuA38 Escherichia coli 81 ﬂﬁuﬁf DH50 Tas ldinadia Electroporation transformation (Sambrook et
al., 2001) faldanlalafiann P-galactosidase assay uanwangdiasnanauanlalaiidnadrsmaiia
alkaline lysis plasmid preparation @a3Tvas Sambrook et al. (2001) AT9RBLIWIATVBIALEULE
annaademsnaulagliidulmidadnmng Ecorl uaz Hindlll (Fermentas, USA) a3138aLA131g0

dosdauandianlaslvsde (0.8% agarose gel) LWSauifiaunudduamasgin

muBauiduudduiaeilaindfiugmidoya

iduiiandlalndildvudawimdunsaeziln  wWisuiflsvdduveinseaziluildty
gmﬁagalu Genbank laslflisunsy Basic Local Alignment Search Tool (http://www cbi.
nlm.nih.gov/blastf) Lﬁaﬁué“ummgnﬁawmﬁu F3H WisufpyamumilawadldsGu F3'H 2a9
nt:i”’aslvl,ﬂ'aqﬁLL@ﬁIﬂLEﬂuﬁ"ﬁfTﬂIﬂﬁuﬁﬂﬂymuluﬂmﬁagmm:ﬁw phylogenetic tree @28lilsunTa
Clustal W

ANy

NMINTIVROUNILAAIB 8 NVaIEW F3'H ’luman‘szuzv’m |

el 8 9/ L '
PNNMIATIRFAL LU LA SUEaseantesdn FIH luaannda liuealaimudrluszozens 9

= a A & ' = a a & =
WUNMBW FIH LLTVANTLUIAIDANAILANDNIZLEH 2 LAZIZTAUNTIULFAIDINILLH NV UIUILLIURARNI

M«’)"‘

Tuszasd 4 (mwdl 1)

= = . EVR ) )
MAN 1 LUULNBNILEAIaanvaddw FSH ﬁnﬂ@aﬂﬂﬁqgLNLLaﬁIﬂLsﬂu@qﬂﬁ@]qﬁ

luszezpasnmsiawsasaandlg
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myitansisudimuasin F3H

anmslaauiudivasiin F3H dhgwanadanamad pTzs7RM  wdnldwidneiuius
wuledEugnuaadin F3H  2uie 792 AL Faulsgdunsaasdlule 264 residues  tiEneu
nsaazfilulyiSououamnuniauvasidunsaasilwas IndwdIndiufis 6 ofia Auandnain
fa Lﬂa‘ﬂi'ﬁ(Gerbera hybrida)Mouse-ear  Hawkweed (Hieracium  pifosefla)  Osteospermum
(Osteospermum hybrid) ®UWBAN (Ageratina adenophora) nq%muﬁam (Rhododendron pulchrum)
URZUARLABTI Callistephus chinensis (China aster) %dwudﬁﬁﬁﬁunmﬂzﬂuﬂmﬁu F3'H 183
Ascosenda sp. SPNaRTausznIng 85:97% HALaINTIT Multiple alignment (A 2) azwiule
il ndwaandaels Ascosenda sp. Taadlsznoufiade fuNasiiaguann LLa:Lﬁ'aﬂﬁ‘ﬁaya
fanamuasalu phylogenetic tree (Mt 3) Wun F3'H wasndelsl Ascosenda sp. Qn%@m%ﬂu
UEHIEHRGIHE g FriudsmaiBuilaawldibhaniuiuifunumadydanszuaunissiis
wonlnlonfin lesaniawlodivimind waouas dinydrokaempferol Faiuanslad Tl dnd
uadle

C-; =t = = = 3, 3 @ L | = 1
Mm139N 1 LLﬁ@]Gﬂ'ﬁLﬂ?ﬂULWHUH?@]E&NIH‘U@GUM F3'H flﬁﬂﬂRDUVLNLLEﬁIﬂLT‘l«L@]’]ﬂUW‘H’EH@@HGG]

Accession # Plant species Amino acid size  %amino acid similarity
- Ascosenda sp. 264 100
Q38L00 Gerbera hybrida 290 a7
QoQLB3 Hieracium pilosella 291 88
Q304R0 Osteospermum hybrid 294 86
ATYUW? Ageratina adenophora 294 85
A9ZMJ6 Rhododendron pulchrum 297 85
QI9FPN5 Callistephus chinensis 295 85
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ASF3H =—--—-=-AGKSPVKLLGQLLNVCTTNALARVMLG GRRVFDSG-—

+{Q38L00|QA38LO0_GERHY EVAILARALVGAGKSPVKLG-QLLNVCTTNALARYMLG-RRVFDSG----

| QOQLB3|QOALE3_ZASTR EYAILTRALVGAGKSTVKLG-QLLHVCTTNALVRVMLGRRVFGDGS--GG
tr|Q304R0|Q304R0_BASTR EVAILTRALIGAGDSPVKLG-QLLNVGTTNALARVMLGKRVFGDRS-GG
HATYUWSBIATYUWE _BASTR EVAILTRVLISAGETTVKLG-QLLNVGTTNAL ARVLLGRRVFGDGS--RD

| ABZNMJB|ASZMJIE_SERIC EVAILTRALANAGKSTTYNLGQLLNLCTTNAIARYMLGRRVFGDGS-GS

| QIFPN5|Q8FPNS_CALGH EVAILTRVLVHAGESAVKLG-QLLNVGTTNALARVMLGRRYFADGSEGRG

ASF3H -DAQAREFKDMVWWELMVLAGEFNIGDFIPYLDWLDLQGVY THKKMKKLHAK
r|Q38L00/Q38LO0_GERHY -DAQADEFKDMVVELMYLAGEFNIGDFIPVLDWLDLQGYT-KKMKKLHAK
tr]QOQLB3|QOQLE3_8ASTR GDPKADEFKNMVIEMMVLAGEFNLGDFIPVLDLLDLQGVT-KKMKKLHTR
tr|Q304R0O}Q304R0_BASTR GDPKADEFKDMVVEVMELAGEFNIGDFIPVLDSL DL QGIA-KKMKELHVR
trATYUWSBIATYUWE BASTR SDPKADEFKDMVVENMMVLAGEFNIGDFIPALDWLDLQGVT-KKMKKLHTR
tASZVIG| ABZMIE_SERIC GDAKADEFKSMYVELMYLAGVFNIGDFYPSLEWLDLAQGVA-KKMKRLHSR
tr|QIFPNS|QBFPNS_CALCH VDPKADEFKDMYVELMELAGEFNIGDFIPPLDCLDLQGIT-KKMKKLHAR

ASF3'H FDSFLNTILEEHKTGAGDGVYASGKVDLLSTLISLKDDADGEG-GKLSDIE
f|Q38L00|Q38L00_GERHY FOSFLNTILEEHKT GAGDGVYASGKVDLLSTLISLKDDADGEG-GKLSDIE
tr|QOQLB3|QOALE3_8ASTR FDSFLNSILEEHRTSSGGASG--HVDLLSTLISLKDEADGEG---GKLTD
tr|Q304R0|Q304R0_BASTR FDSFLGRILEEHKTGNGGASSQ-HTDLLTTLISLKDDTDE--EGGKLSD
tr|ATYUWBJATYUWS_SASTR FDSFFNLILEEHKSYGNSG—--DLLSTLIGLKDDADADG-EGVKLTD
tr|ABZNMJB|ABZIMJE_SERIC FDAFMSEILEEHKVGSL GGGAQSHTOLLSTLISLKERDADGEG-—GKLTD
| QIFPNS|Q8FPNS_CALCH FOKFLNILDDHKIEKG AAGRR-HSDLLTTLISLKDVDAADDDEEGKLSD

ASF3'H IAGKALLLNLFTAGTDTSSSTIEWAIAELIRNPQGLLNQARKEMDTIVGQ
t{(38L00|Q38L0O0_GERHY IK-ALLLNLFTAGTDTSSSTIEWAIAELIRNPO-L LNUARKEMDTIVGQ
tr|QOQLB3|QOALE3_9ASTR TEIKALLLNLFVAGTDTSSSTVEWAIAELIRNPQ-LLKQAQQELDTVVGQ
tr|Q304R0|Q304R0_ZASTR IEIKALLLNLFTAGTDTSSSTVEWAIAELIRHPQ-LLKQAQEEIDNVVGR
tr|ATYUWBIATYUWS_BASTR IEIKALLLNLFTAGTDTSSSTVEWAIAELIRHPR-LLKQAQEEIDTWWGR
tr|ABZMUJG| ASZMJE_SERIC TEIKALLLDLFTAGTDTSSSTVEWAVAELL RHPK-VLAKAQQELDSIVGP
t{QIFPN5|Q8FPNS_CALGH IEIKAL LLNLFAAGTDTSSSTVEWAVAELIRHPE-LLKQAREEMDIVYGR

ASF3'H DRLVTESDLGQLTFLQAIKETFRLHPSTPLSLPRMAL ESGEVGGYYIPK

| QA38L00|Q38L00_GERHY DRLVTESDL GALTFLQAIIKETFRLHPSTPLSLPRMALESCEVGGYYIPK
trQ0QLB3|Q0QALB3_BASTR GRLVNESDLSQLTFLQAIVKETFRLHPSTPLSLPRIASESCEINGYNIPK
| QA304R0|Q304R0_YASTR DHLVTELDLTQLPFLOQAIVKETFRLHPSTPLSLPRIASESCEVNGYHIPK
trATYUWSIATYUWS BASTR DRLVTELDLNQLTFIQAIVKETFRLHPSTRLSLPRISSEACEVDGYYIPK
tr|ABZMUJE| ASZMJE_SERIC GRLVMESDLPQLTYL QAIKETFRLHPSTPLSLPRMAAESCEINGYFIRK
tr|QEFPNS|QEFPNS_CALGCH DRLVTELDLSRLTFLQAIVKETFRLHPSTPLSL PRMASESCEVRGYYIPK

ASF3H GSTLLYNVWAISRDPKIWADPLEFQPTRFLP--—-—
tr|Q38L00/Q38L00_GERHY GSTLLYNVWAISRDPKIWADPLEFQPTRFLP GGEKPNTDIKGNDFEVIP-
tr/QOQLB3|Q0QALE3 _SASTR GSTLLVNVWAIARDPKNMWTERLEFRPSRFLPDGEKPNADVKGNDOFEVIP-

£r|1304R0[Q304R0_BASTR GSTLLYNVWAIARDPKMWSEPL EFRPARFLPGGEKPDADVKGNDFEVIP-
tATYUWSIATYUWS BASTR GSTLLVNVWAIARDPEMW TDPLEFRPSRFLPG GERPNVI'VRGNDFEVIP-
tr|ABZMUJG| ABZMJEG_BERIC GSTLLYNVWAIARDPDAWANPLEFQPERFLFGGEKPNVDIRGERFLRSFR
tr|QIFPNS|QIFPNS_CALCH GSTLLYNVIWAIARDPKMW TNPLEFRPSRFL PGG EKPDADIKGNDFEVIP-

A 2 Multiple sequence alignments szwivinsaaszdluwas F3'H anfirofiadiag
WisuisuAy F3H amnde lafuaslaarudn
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ASEFE A

tr QEELO0 QIBLOO GERAY Flavor.
T ASITAITE ADZMTE FERIC lavor
tr QORLBI QOQRLEBS [ASTR Flavor
tr AP YUWE A7 Yiws SASTR Flavoer.
tr QAOARO QIOARO DASTER Flauvor
tr QOFEPNG QOFPNG CALCE FPrtott

AN 3 Phylogenetic tree of the amino acid sequences of the F3'H protein of seven plants

=, & o~ oo
'!'ﬂ'l?muﬂﬁﬁ‘;ﬂ HAanN1aY

o l:gd : 1 =~ = @ o @ 2w
HamMAui enwTalaawduswpesiu F3H  nandusenndn duaalaiaudn ldiiluams
TnauwldIndamuun 264 residues AlaNuasu Uik F3°H vasfissiadulanamziuaanwain
drinm 97% lussaunsao:llu  asuuduflaawldmaieniuin F3H  advslsAdaauas
A A a ' a o . & i i a A A o i
nmeziilundanunandranuluunsmurianiy  e1vdwadelassarsvaalus@unazinnudalyl
(Ueyama et al, 2002) lapudazdwnbsfinandrsnuiid ailluilssiduinanidasfnmdalylu
awaa  waannidsiaih gl adldlumaifsulasgua saannandas liuazldaan
a2 dald

nadnysndsznne

ey
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nssuianusdsranianaadlulaiaude g lunmnezdumuaasaaniasdudnaaiaadn
-10 (interleukin-10; IL-10) uaz IL-18 lululudaduassns wan13Ans) wud phytohemagglutinin f
AuLTNDY 5 Uz 10 Pg/ml e lipopolysaccharide (LPS) Aot 10 FLg/ml iwlalaaud
mmzﬁwﬁ'g@ﬁa:‘lﬁ’lumsm:ﬁumﬂmmaan'uaa IL-10 mRNA TIszutsmILuiass 12 uas 24
T2la3 WA pokeweed mitogen WAz LPS fiavnandutiu 10 pg/ml L?Juvl,ﬂmﬁmﬁmmzﬁuﬁq@
AMIUMINTZAUNITUAGIEaNTaY IL-18 mMRNA Aszozainistuersd 24 5 lus Talaaudngn
sansaldiflusnsdulundunivau@nan lunsdnsmsuraseanvaddu IL-10 sz IL-18 lu
Tuludadvasgns

ArdAry: Buaaiiofu10 Swaaifiofiu1s any Tuludud lulaau

Abstract

This study evaluates the capability of various mitogens in induction of interleukin-10 (IL-10)
and |L-18 genes expression in porcine monocytes. The results showed that phytchemagglutinin at
5 and 10 pg/ml and lipopolysaccharide (LPS) at 10 pg/ml were effective in inducing IL-10 gene
expression after stimulated cells for 12 and 24 hours, respectively. Pokeweed mitogen (PWM) and
LPS at 10 pg/ml were effective in inducing |L-18 gene expression after stimulated monocytes for 24
hours. Such mitogens can be applied as stimuli for positive controls of IL-10 and IL-18 genes

expression study in porcine monocytes.

Key words: interleukin-10, interleukin-18, porcine, monocytes, mitogens
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AU

miﬁﬂu’mmmmaamjaaﬁuﬁmuqumia%ﬂm‘[ﬂﬂﬁ (cytokine) vasgnssmlngvilwda
iiaayngululuiinpfafioad (peripheral blood monenuclear cell) wazidiaiRaawnIfify Wdosd
(T lymphocyte) (Verfaillie et af., 2001; Yancy et al., 2001) msanwisanan?wiaiiaanlulugod
(morocyte) allian aaﬁﬂ3’1ujﬂuﬁaaﬂsz%w%mw'ﬂmiﬂ@lLw, (mitogen) #1399 Tuntanszduns
ainlalalalvasluludodansdadidndia am‘%%ﬁﬁi@qﬂxmﬁ%ﬁnLﬁaa%aaaﬁmmj’lmﬂuﬁm
dszdninmwans lulaaudreg danissinglala landuiaasiofiu-10 (interleukin-10; IL-10) usz 1L-18
vosdiaRananlulududuasans lulaiau 1u concanavalin A (conA), phytohemagglutinin (PHA),
pokeweed mitogen (PWM), Waz lipopolysaccharide (LPS) anshanlfiilugnanszdumiaing IL-10
sz IL-18  lunduaduauauan (positive  control)  MaRas fUAnsluauLazRYANE (Mus
musculus) (Moore et al, 2001: Dinarello and Fantuzzi., 2003) Uszimiawwaslulaiasumsniilu
AInszduntsadng IL-10 uaz IL-18 Tululudusdvasgnsdyliimofinonu 1L-10 Swifiaannsdniay
(ant-inflammation)  lagmisnanisaiislalalaifdnsunszuiumssnigy 1w tumor-necrosis
factor alpha (TNFQL), interferon gamma (IFNY) uag IL-1 1udu (Moore et al., 2001) hisnalya
waUTHa L1y Epstein's Barr virus, cytomegalovirus W&z human immunodeficiency virus f
anumanInlunInsedunseing IL-10 vaddaiiaar Alwnoliljisondadulfmlaoas
Al Srmansnudasyvinwunazielsaldanndu (Redpath et af., 2001) IL-18 fwlala’lesid
FLEINNIIANLEY (pro-inflammatory cytokine) lawnisnszdunisainalalaled TNFoL IFNY uaz
IL-12 ﬂ‘fmé’mﬂmiammauﬁummaﬂﬁ@jmﬁ'mmuﬁwnaﬁ(cell-mediated immunity) (Dinarello and
Fantuzzi., 2003) aaﬂ‘mﬁufﬁiﬁmmmﬁﬁyﬁmmmﬁﬂﬂﬂizgﬂﬂﬂﬂ’tumtﬁﬁyLF’imﬁ“‘u IL-10 ug
IL-18  vedgnIluawIAG L MIAnsANmAnInvad hiadalsavasansluntinszdunisaing
IL-10 uaeduiianisedna IL-18 I@ulﬂﬂcﬂLfawff’ia'flﬂizﬁm%nﬁwluﬂﬂinizﬁumm%’w IL-10 usz IL-18
Wusnsnszgulunduaiuauiisnnmaiasn fiams

3 o
ailnsokuazisnis

=)
maasaalalaaw
o= o o &
Tulalaundnmn Usznaveals conA, PHA, PWM uaz LPS aFouaiazaylulaiauni 4
rile Aanuududs g loun 1, 5 usz 10 lulasniudalaffes (ug/ml) aendsznauvasaavinazas
Ald Usznausay RPMI-1640, 10% fetal bovine serum W% 1% tissue-culture penicillin/streptomycin
(Gibco)

msnsounluludosuasagns
lnziAnRaaduIn 50 IRARAT 1NENTITUIU 5 mlelurnaanarasniamnuRaaudann
(EDTA) fiaududu 0.5 Twand  duuondiadasanoialulududuasinIWdodanndeafionuss

= A o d . . ) @ ¢ a w &
LRSLAALROAVIITUADUUUANTRZANY Ficoll  (Sigma) R'MIEJI“H“]IEI@]LLﬂﬁﬂMIw"HUﬂ@nUﬁ’ﬁﬂzﬂ"m
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ﬁﬁmaa (phosphate buffered saline) LLéﬁL@iummugmmaﬁaﬂi:ﬂauﬁw RPMI-1640, 10% fetal
bovine serum WAz 1% tissue-culture penicillin/streptomycin BUINWIUTINVAILTRR L | UTHAURZR Y-
IWdudun hemocytometer  wazUFuaududusasiaadliiany 107 wad/diadaas laumada
DTSR 9IRS

woa 100 lulasiay (u) vasssazmoimadlaludbdussfnlWdudaslundasnanvasan
(plate) 1R8I AT UL 96 W mnﬁuﬂuﬁqmwgﬁ 37 asmaiios ({una 4 T2lug usgaRulv-
duddaayllfadduonsen wisudanwizlaludod@azinesfitune @vomasdosaaslild

3anas 200 plimau

nanszawlalugadaalalaen

woan 50 pl vedaazaslalaaniinnudutudsg aﬂumﬁmﬁﬁlﬂwfvﬁag vuf
amwAnd 37 sdenimaidus  1Tua 12 uaz 24 dlus e (pipette) awsIRESITRREEN A9
Tuludadsomrazanuiindaudafussazany RNAlater (Sigma) 47Maw 200 iMaN WTLAY
ﬁaamﬂi‘ﬁqquﬁ-zo FIFNLTRLT R asanyiesneiaoi% semi-quantitative  one-step
reverse-transcriptase polymerase chain reaction (RT-PCR}) Primer ﬁﬁlﬁmmﬁlumiwﬁ 1 naway

nsATIaUadTaReL3T trypan blue dye exclusion assay (Gibco)

Semi-quantitative RT-PCR

FiaseAd3unm 110 mRNA  Raedulanl3oufioutiu housekeeping  gene
glyceraldehyde-3-phosphate dehydrogenase (GAPDH) mRNA feAF semi-quantitative one-step
RT-PCR iSpuifisumnuuansrsvasdnlameluilasefimruada sfievadlaloau anududn

o Aa . : - as A
‘UﬂGVI.QJI(ﬂ LAY BLRSIZUZLIRNATILAGIYNT One-way analysis of variance NiszaUaNlLTaNw 95%

a1 fauiiiadlalng (nucleotide) 184 primer Al4# 1%L semi-quantitative one-step RT-PCR

Gene Primer sequence NCBI Final conc. Product
Accession # {nM) (bp)
IL-10 5 TCAGCACTGCTCTATTGCCTGS' (F) L20001 200 472
5 TGAAGATGTCAAACTCACCCAS (R) 200
IL-18 5 TGGAATCGGATTACTTTGGCAS (F) ABO10003 200 347
5'CTTATCATCATGTCCAGGAACACS (R} 200
GAPDH 5'AGGACGTGCAGAAGAGCAGAGCGAY (F) AF017079 50 578
5'GCATTGCTGATGATCTTGAGGCTGS' (R) 50
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ConA, PHA, PWM Uaz LPS &1ansnnssdunniaing IL-10 mRNA mn‘[u‘[uﬁaﬁqnﬂﬁtﬁa
TEfanadudu 10 FLg/ml fazpzaainisda 12 52lus (1WA 1) PHA uaz LPS fianududu 5
Hg/ml anansanszduniuaadaanyad IL-10 mRNA IeiduAuuanmiloannd 10 ol weiuwes
IL-10 mRNA 7 PHA Iz LPS 71 5 plg/ml nazduliuand1391nszdual IL-10 mRNA ﬁﬂﬁ:ﬁuﬁw
PHA uaz LPS fianuidudu 10 Llg/ml (p>0.05) (MWA 1) 52@Uad IL-10 mRNA ﬁ'ﬂs:ﬁuﬁw
PHA 3239n132AU184 [L-10 mRNA ﬁnix(ﬁuﬁaﬂﬂ@l Ui g Aarududwdeiu (p>0.05)

aaszezammytuiu 24 T lug lulaiaunnofia (unidu conA)  sansanszdunis
#59 1L-10 mRNA Tdanndwilafivurufiszuziannania 12 $2lus (p<0.05) Taw LPS # 10 Llg/ml
AANIANIZAUNTIATY IL-10 mRNA "lﬁgaﬂ'q@Lfimﬁﬂuﬁ'ﬂﬂmmﬁﬁ@ﬁuq Aanud e
(#1130 PHA  ¥msSouifeufianududu 5 pg/ml Tz uaududun PHA NIZEUNI
URAIBNVAY IL-10 mRNA VLéTﬁﬁﬁ;@l) (mwfl 2) dszimInmaas LPS TumInszdumaaing IL-10
mRNA glmm'waﬂwaﬁﬁﬂﬁﬁﬁ@mmﬁ@iﬁ]aLﬁwﬁuﬂiz%w%mwmad conA udliuandrailaifouiy
UseAnEmwaas PHA usy PWM (nndi 2)

TuTaraut 4 wiialdmursonszdunisuaadannyad IL-18  mRNA ldadniiiudin T
SEHEAMSIANTEdY 12 7 lag Lﬁatﬁﬂuﬁuﬂa:umuquﬁﬂﬂﬁ%ﬂﬂ@Lﬁm (lalldumasdoyn) weiil
Lﬁmw:nmmiﬂwm:ﬁmﬂu 24 hlas PWM Aianandiudu 10 po/ml waz LPS finaidadu 5
uaz 10 Hg/ml  aansnnszdunIILaadaandas IL-18 mRNA VL@Taﬂwaﬁﬁyﬁwﬁ’cytﬁmﬁwﬁ'umju
ALAY (A 3)  UszBnBnwuas PWM uss LPS Tumanszdunaaing IL-18 mRNA laluands
AuN i %ﬂuamaaLﬂjaﬂuiuﬁu@i‘ﬁﬁ%ﬁmmwﬁmwm:ﬁuﬁasJVLaJIiﬂLﬁmﬁva 4 afie laluandeniu
Waft 12 $alus (Aeddeuanaadsaiahny 85) uay 24 90 lug (FadsiausniaadEawny

80) (lafldusmsdoys)
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2 oo = od o 4 = X L
danrnrsguatslalamu 4 viie Anmudytueansanie iTessaainimie 24 Tl
i | o . Y
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= oo = = % a [
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o ' - P o %
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Multiple Shoot Induction and Shoot Apex Transformation of

Thai Glutinous Rice cv. RD 6 Using Agrobacterium tumefaciens
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mu‘iﬁmﬁ%lﬁﬁﬂmmﬁﬂﬁﬂﬁlﬁﬂﬂa@m"?gmLLa:mirhﬂﬁulﬁﬁwgﬂa@la’aw‘uaﬁnmﬁmﬁuﬁ
nu e laavinmiAnsrzduaeslun Thidiazuron (TDZ) ﬁmm:ﬁw‘lumﬁﬂﬁﬂﬁtﬁ@s_lacﬂ‘vﬁqm
(multiple shoots) anuasdatvesTmAeINUE NY 6 Waldgwsunmiannszuunsdieiulusas
dau WUl anwagas Ms Faudasdafizaslun TDZ Wadu 8 un/a. s ifauaanigm
vastriwiloaiug ny 6 Tﬁﬁﬁ@@ Founz 32.5 lapdénwoueen 7.72 vaadedudin Li‘]afiwﬁw:ﬁﬁgima@l
dawvasirimiluaing nu 6 TaelidaasInsuuafiGousidwanadio pCAMBIA 13052 Wuin Suaa
dowainldunamnidaifongas MS Adaailun TDZ wadu & wn/a. uazansy§Eomslelnsdodu
30 n./a. Savaz 77.78 uasmasaiadyiunduisafionnld fudearassudinmaiia GUS assay
wui Juaadowifingadii faosz 10.64 (5 dw) wsadd musadadulusasdeuvasinimien

w g Yo oA a a o A v (R
W%‘IZ Ny 6 VL@I TG HEEG 1 braza i nlaha ol md%ﬁﬂﬂdW@N%ﬂ?ﬁUUﬂqﬁﬂﬁEl?.l%(ﬂﬂvl,ﬂ

avdan: miteulueadan WeazlnsuuafiGay dramileawug 6 aailuw Thidiazuron (TDZ)

Abstract

Shoot apex transfermation of indica rice (Oryza sativa L.) cv. RD 6 was studied. Multiple
shoot induction from rice shoot apical meristems using various concentration of Thidiazuron
(TDZ) for shoot apex transformation system development was investigated. The results showed
that MS medium supplemented with 8 mg/L TDZ induced highest multiple shoots (32.5%) and
produced the maximum number of shoots (7.72 shoots per explant). Then, we performed shoot
apex transformation using Agrobacterium tumefaciens harbouring pCAMBIA 1305.2. The 77.78

percentage of RD 6 transformed shoots were obtained after culture on selection medium and
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produced plantlets. GUS activity was detected on leaf segments of 10.64 percents T, transgenic
plants (5 plants). All shoot apex transformation results indicated that we successfully transformed indica

rice cv. RD 6. However, the transformation efficiency was still low and needs more improvement.

Key words: shoot apex transformation, Agrobacterium tumefaciens, RD 6 rice, Thidiazuron (TDZ)
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drufufimesss fauszdluarmswinvasdszonslan fedaduitnenssfafandyuas
Uszindlng lagdramieriug no 6 L‘TJuﬁuﬁ%aﬂﬁ%’umﬁmmmnﬂm"’rmmimumdﬁ il
AniautEnuuds ganmmmadud Snfumaw LLazéTmmuBﬂ‘luaI@%ﬁ’]ma Tsalwal udladduniu
iR nTElanFUNATs LAZIURL I(ﬂ?_IvLé‘ﬁdJﬂ’ﬁﬁ\‘lLﬁ%mlﬁjm‘lﬂ'@liﬂiﬁﬂ’ﬁm’lzﬂQﬂluﬁ'ﬂﬁqﬂﬂ’]ﬂ‘ﬂﬂdﬂizmﬂ
e SaiRuilansinduan 14,862,082 13 uaziimaAuifnandaldlszanm 348 Alansudals
(mnaygd#saandndwilsnag, 2551) Teafunaiafuriaanssuldiuanuauls uazianldluns
ﬂ%’uﬂgaﬁmﬁ’ﬁnmwﬁu IcﬂalL‘ﬂumm’ﬂyﬁw‘famquﬁﬂwmzﬁﬁmmﬂﬁﬂﬂlwﬁ'ﬂ Faswnsnag
ﬁﬂumﬁﬁmmﬁuﬁ@ﬂi Lmzl’ﬁiwznm‘luﬂ%’uﬂyaﬁuﬁ%ﬂndﬁ%éu

Thidiazuron (TDZ) Lﬂuaaﬂuuluﬂinaavlsﬂﬂvlﬂﬁu%aﬂﬂs_mumﬁ%“ydﬂﬁwa@iamma@
mMianuasNTRANETie UAZAINNNTANEIYEY Yookongkaew UAZATA (2007) Wut gafluwu TDZ i
wa@iamﬂﬁ@lya@mﬁﬂmmaﬁwﬂﬂwmumyﬁuﬁ Tnafissaunnudatu wihfiu 4 anJs. sanso
dnihlddalng waremaius i dnWuisneoneed 105 dndnveunanivai ny 10 Foum 1
wileadutees Tuuds 56 Hudu iasaanigalddrumann ussihlddssondlglumsdrenaadia
pCAMBIA 1301 L‘ﬁngﬂa@éaumaﬁnﬁuﬁ:‘u'rmaﬂmﬁ 105 uszamanIawa L udut sl ag
ﬁu‘gﬂﬁwﬁﬁugsrﬂé’ T dioun (2551) wud mmmfiwﬁuiﬂs?mumﬁaL‘ﬁﬁg"uﬂaﬁﬁmaﬁn
wilenwug na 6 e usuaaaalasudu Tmunsnifenavasnduduld datunsioiulusas
daurasinnuarnanduitnilen tlamanastssauaudnsaldannnimsaodulunase

TiTuis dldvnmInasasmssiuaaslun TDZ ﬁmmzﬁmiami’ﬁ'ﬂﬂﬂﬁl,ﬁ@ﬂa@‘n%ﬂmﬂ’m
veadauvasinumiiuaiug nu 6 uasfnudszininmluntsdwiudhgoandensesiimiluaiug
N 6

¢ ol
aUnvobuazisns

nmssninliiingaenigos (multiple shoots) 7astnmitaaiing nu 6
iaaudvasdruwiioniug nu 6 mtm:tﬂﬁaﬂﬁ’uLwﬁﬂaamtﬁawanmﬁaé’wmsa:my
Tnaoulaluaaalssd wudu Faoas 10 wwu 20 Wil aniusedoinaufidunisings 3-4 i
wdunzausldiAadu UHDIMNTEAT MS Tufifinas 16 G lussiatu gownnd 28 aseiaraidoa 1
IR 3 T INHRLONLEANEE IR 8I0aAE A% VAU TEUNTA 0.5 TN, ALNZLEDILRETANT
g0y MS Fanssisdinaduaaslun TDZ Wadu 0, 2, 4 uaz 8 wn/a. lufiduas 16 T lusdadu

92 TWUG’MTT]S'L]?H;NV\’W?T’WH’]T UsednT) 2551 4-5 Twaan 2551 ﬁluﬁﬂ’ﬁﬁﬂtﬂLLRZ?JHBUEN%T%’]‘H’@ wIntauuala



auAnd 28 asrnaldus Wuen 2 #lend Fanamiiauaanigo. Tastiufinuadnwiudugua

q a
o

m@ma@mfjgm URZETHIL B8 8 THEIH

madglwiingsaad anuasiiwita g nu 6

ﬁ’mﬁiﬂl’mﬁuI@IUl’ﬁl%ﬂﬂzIﬂ?LLUﬂﬁL%Ullﬁﬁﬂﬁuhf AGL-1 fifwanafiaianiaad pCAMBIA
1305.2 dhedimdaudasain Toki (1997) TagvnnsmnzdsadaasinsuuafSouildlunmsdadu
UneIMIIWIIEAY AB fiansugtaelalnsiiodu uaenowdivdu dadu 25 uaz 50 an/ms. awuindu
Tufidia aoAndl 28 aarnaRifos Wi 3 Ju winzm m%ﬂﬂﬂﬂmnﬂﬁﬁuuaﬂum%ﬁmmgm AAM 3
§ acetosyringone Wt 100 lulaslums urvensavasluasazanodoasInsuuafi ey win 15 wif
annﬁuﬁwnmwmgmi"smﬁmzijaL%ﬂﬂ:lﬂiLLUﬂﬁL%yyLLawa@]dauuum%mﬁagm 2NB-AS W 3
Tu Tufiila Q04 28 avrniamd

vinmsgnadeaslnsuuedSonsandrminnau UWRZANKITLRAIFAT MS Fafmmnzmulnauiiu
ki 150 wn./a. LLsﬁﬁ@Lﬁanyaﬂdauﬁ"tﬁ%uﬁuuummsgm MS flifiwgeslau TDZ fimuzay
wiadniinliifiasaanigaidaiim fEouslalnssfoduuaz niadin vty 30 uaz 150 wn.a.
AINEIGL WK 2 Fland LL?T'JETw%udmﬁm%qﬂ@Wlﬂwaztﬁuauuaﬁ%ﬁsqﬂSLﬁu Win 10 u
%ﬁ’amﬂﬁuﬁﬁﬂﬁﬂﬁﬁ@mﬂ@hﬂmmigm Ms flaiduzaslan Sadasufiuelalnsdodunag
Triuufin gy 30 wax 75 an./a. aumey

b ks dl p - |
MIATIRRIUAKIIN AT
lfmatin GUS assay (Jefferson ef al, 1987) laamsaa ludantialumsnzany Xgluc A

P

amwnil a7 aaenaraLaya Wi 24 Tlud wdFLnan RagsERN

a
a ¢
HRNTIVIAABILLAZIVDIEN

magminlitiesaaniamuastnaimiteing no 6
mnasasiniliifinsaanianuasthomianiud no 6 latuudaudunaanilfansanuds
Wananids aniwmnsassliiAedudauls ﬂl‘ﬁmmiqm MS 1Tna I 3 % WRALENETEIM
VaduaadausIaenId sz 0.5 Tu. andnshliiinuaaniam I@mmil,wm,ﬁ?muummigm MS
saulssdalmndveadlun TDZ  #issdu 0, 2, 4 uay 8 unJ/a. 1wIaIWIH 17 534 WU 26y
gasluu TDZ @utu 8 un./a. %’ﬂﬂﬂﬁ‘ﬂa@daunﬁ@ma@ﬁgmmnﬁq@ Wiy 7.72 eadaduai 3
matfinzaanigm auas 32.5 Tnwnefiveduaaslun TDZ 1dudu 4 wnJa. ldiiauaanigm 6.50
HanAaTUAIN laodmufiauaanigm Sauss 40 (@131af 1, i 1)
nmytmhl¥iiasaenigmadsldawigas MS Gafgaflun TDZ Wudu 8 wn/a. Geasld
vaandgminwinannninisldeailan TDZ  Wudu 4 unsa. 1a SEut A LS wuannd uaz
‘uuﬁ@imjn'iuf]ﬂﬁdmcﬂﬁwmmm (WA 1) Ve Yookongkaew et al. (2007) wuin mslETDZ
Va8 an./a. ﬁﬂﬁ“ﬁ'ﬂﬁu‘nf“mmanma 105 Lﬁ@mﬂ@'ﬂﬁg}mﬂﬁ? JaARDT A% UdpeadTWIALEN
uazlaudanss doumsld 1Dz dudu 4 un/a. vaanzsudwmiodnihldifiasaanisguludaiugam

TuwmIliEgNn1iEINTg Usdntl 2551 4-5 Twatan 2551 ﬂuﬁmsﬁnmLm:ﬂnamummmﬁ wrinmaousld 93



qanuzd 105 L_La:ﬂ‘fl’ﬂ_”lwmmsjmﬂﬁuﬁ: Vi ddmnaunasdnad nu 10 aunuia R258  WAY
Chiang Pattalung lapfnihliiauaaniomiszanm 4-7 voad aBugau Lhagen T0Z iwaedlunly
'ﬂ'@;mﬂa‘lﬂﬂﬂﬂﬁwf&ﬁmm’-\urjﬁﬁnﬁi%ﬁmﬁmﬁmuﬁuluﬁ’ﬁ%msmﬂ‘-ﬂ (Gairi and Rashid 2004;
Goldman et al. 2003; Srivatanakul ef af. 2000).

a3 wfi 1 Sosazmemudeveaniguarivimie®iug no 6 looldaasiluw T0Z Niszdudnag

anudadweed TDZ  Frwiubuduilanan  wIntaamauda Jouazzaensiie
(unJa.) B gaanIam®
0 21 1.00° 00"
2 21 5.00° 233"
4 21 6.50" 40.0°
8 21 7.72° 325"

oGS R A : o WL S, S &
* dnadumalus i fausila wiu vanuf liflanauansdraadnadituian aERafsauRn s usy 05
Tae3% Duncan’s Multiple Range Test (DMRT)

TDZ (iinfAniIFonns) Sem

w1 madesaaniguoasihimiisaiug no 6 lavlseasluw 10z fiszdudeg

94 TwnumMIUsmaTnTs Ussint 2551 4.5 Sunan 2551 s gudntsdnmuasiinausimngnd antimendoualld



naenainwiinguandanuasinimitaanug nu 6 TaslHidaaclnsunaiiZan

annInanasinuiwdnguaadanvasimieanug ny 6 éT’Jm%aaﬂmLLUﬂﬁL‘%ﬂumﬂﬁuf
AGL-1 dsfiwanada pCAMBIA 1305.2 Iﬂuﬁsw:naﬂumsﬂgmﬂﬁa (infection) 15 w#l uavinns
LWﬁ:Lgmuummm‘%agm ING-AS  (Hunaun 3 u antuiainisdadenvandenilasuiu
I@lumiwn:Lgmuummiﬁmﬁaﬂgm Ms Aifaaslau TDZ Wudu & un/a. sl §Euzlalnsdiodu
warlranufin dudi 30 waz 150 wnsa. awiey luiduas 16 T luasdati amnni 28 a4eN
wados wudt waantsdreiwaznuseadandimansniaiy e admmai ldsuluAaodnl
T fvangdauundmdFiamadsmanlalasudu (nwd 2)

wisnstedu Warinsdadensandandlaiuin o5ef 1 TeomswsEaune s
Foufan wiu 14 Ju wudn Joeedendimaisniaialdunawnsdaion Saoas 42.86 evianTs
Fadanuandauiilesuiu afafl 2 louthotuiisuisialduuawadaidanassil 1 vumzaw
UnINIAALRENFATIAN WU 10 Tu wud foandaniimursmiadyldunemisdaian Jauaz
77.78 (A5 2 uaznwdl 2)

H. - -~ 1 - [} W - s g K ﬁw o
1IN 2 llizﬁ'ﬂﬁﬂWWﬂ'ﬁﬂ’]ﬂ&l%l‘l«laﬁﬂ@lﬂEl‘LL“]J']’JLWHU'DWH‘D; v 6 I@Ul“ﬁL“ﬁﬂﬂ:IﬂiLLUﬂﬂLﬁﬁﬂJ

WAIMNIAQLRBNLUBIINTAALREN

o = o a1 o o =
2 5 DI IUDUEIN VIUWIUDUHEIN %‘ﬂﬂﬂﬁilﬂ\i‘ﬁ%ﬂ?l% VIUWINEaALRRE
AIAALRaN & 4 o i 4 N i
NINNG ﬂﬂ”l“’]‘aﬁﬂlﬁﬁiyvlﬂ ﬂﬂ’]ﬂ’]‘iﬂlﬁ)‘ﬁy‘lﬂ FARDBWHIW
TN 1 21 9 42.86 9.53
s 2 9 7 77.78 10.57

adhesaadeniniyldunemsdaiandiamsd §5melalnsdvdwld nsguliifnnn
Tﬂmmm_law?gmaamﬂuua@L?imué’uww:Lguauuaﬁ%ﬁitLﬁaqms Ms AfinsUfTmelalnyde
G warlmamiiv dudu 30 war 75 ansa. mwsdy Dwnaman 14 35 wu fueedeniieania
wigldunamisidmaufiiwlalnsdodu wihiusona: 64.86 (3w 3) uddudaudladslaiia
Tnuasdidansailuoaanion (mwf 3) praulasnanssaugailun TDZ sﬁaifﬂs:@j“ulﬁtﬁ@ya@
uwuuvigmad lweeduge E‘fdmﬁlﬁ‘dﬂdfﬁmﬁﬂﬂﬁ’mﬂ%‘lﬂ’]?.l{lw,“]mﬂ# SathovaadonllmRsuuaivs
ﬂiz@julﬁtﬁ@ﬁﬂ%ﬂﬂ%ﬂ (A7 2) Tagldanmsgasidn woi vandaufduBumanInaTyuazfiomn
$ouse 97.92 (AN 3) LLﬁﬁoﬁﬁnmLUﬂﬂQnLmzmwﬁm.mﬁ"lﬁﬁ“uﬁuﬁwmﬂﬁﬂ GUS assay WU
ludramitenwud na 6 lalddretn laifamsaia ‘lu‘umzﬁluﬁnmﬁmﬁuﬁ n 6 Ndnuiudsy
Wanwde pCAMBIA 1305.2 Aas#d UTHMIauas waznadly d9uu 5 du a7n 47 du fenflu
fauaz 10.64 (WA 4) waash ssuvfisaudastumunsaieiulugaadauyasin il wug na 6
Taglfigees InTuuafti3enls uadsnaiissingnmiian Yookongkaew et al. (2007) Wuin AEWUS
vangeas Insuuafidoudnadalszansanlumsinodu I@ﬂmﬂﬁ%ﬂazimtmﬂﬁﬁmjmuﬁuf
AGL-1  lduszEmEawluntsdneuen _LﬁﬂLﬂ%ﬂULﬁﬂUﬁUﬂ’]ﬂﬁl:%ﬂﬂﬂﬂil,mﬂﬁﬁﬂllﬁ’mﬁuﬁ
EHA105 ﬁaﬁuﬂzﬁaaﬁwmiﬁﬂmmUﬁuﬁfmaaL%ﬂﬂﬂnmumﬁL'%zmﬁmmzﬁmiamirimﬁquya@]Eiau
daly adwlsiawiimidaiumdigoeadauinldmaiinitnsddudguasds (Cho et al.
2003)

TuwmIliEgNn1iEINTg Usdntl 2551 4-5 Twatan 2551 ﬂuﬁmsﬁnmLm:ﬂnamummmﬁ wrinmaousld 95



()

AN 2 ANBMRTERad IUTN IR BIU RTINS ALE DM In ST B
(n -aa@-ﬁa%ﬁ"lajaﬁmmw%tg"lﬁuumm‘iﬁ@-ﬁ-aﬂ
(@) vandeniasnsaaTylduuamsdadion
(71) pag daufidnaBuuammnnd pruuarmsdaId anasaf 1

(1) poadoufineduuszNIzIE B e RITIaIE NATIT 2

@3N 3 ﬂﬁzﬁ‘ﬂ%m‘Wmﬁﬁﬂyﬁ%l%aﬁa@dawﬁmmﬁmﬁuﬁf r1 8 TauldidaaslnsuuafiGon

wo # Voo
Wfﬂ@ﬂ’]‘iﬂ‘izﬂ"lﬂﬁ LTI

ﬂ'ﬁ‘m‘is‘:mfusl;ﬁ’ BIUIY T SouRzUoY TWIRTuEI%  SDURIUDY
e | '391 | CA ':EJ | A ﬂl =) 43” | EA =
falamial T IW HWhFIWH T FIWN iilialokalal BUFIWYILN G
g4
ﬁ’]dﬂ&dﬁ F/INTT0 FHINE0 SN
= 2/ = Mo
o3yl w05y le
A549) 1 74 48 64.86 D 00
A5 2 48 47 g7.02 47 97.92

o munumsissganading sl 2551 4.8 funnau 2561 o qufﬂwﬁﬂmLLaﬁJﬂaummmmﬁ AnTinanaauld



'
=

‘:I Q4 ] = ld ail S £
NN 3 ﬂﬂﬂm&_"ﬂﬂdEIi’]@ﬂi’]u‘r’m’]EIEIH‘HGLW’]ZLNEIGU%%]’]W'I'EHEZQ%BIME‘] anImn

nafinaniava

]
mnmi"lmmm

C 1305.2#

1305.2744

A 4 é"ﬂmm:mmﬁmq@ﬁﬂwmﬁuﬁnmﬁmﬁuﬁ nu 6 ﬁ‘lﬁmﬂmiﬁmﬁwﬁﬁﬁﬂamau
wipwg: ¢ fa luianiluaiug nae #lallgenein
1305.2 #1, 9, 32, 43 unz 44 Ao ludranieniug no 6 Ateiudhonanala pCAMBIA 1205.2
dud 1,0, 32 uns 44

g3duaniimaaag

4 e s A

01MTEAT MS Fadmailun TDZ Windu 8 unfa. mm:ﬁummumﬁﬂm‘lﬁm@ﬂa@ﬁﬂm

3. o o g P 2 = a o o
223 UHADINE N 6 Eﬁx‘]?.lva@]Hﬂ@]‘ﬂ’Jﬂmﬁl’m‘l%u’ml%i:ﬂ:L’JQ’IW‘E’J@L?‘J UAZAMNNINAREILTEHL
o o ] = 9 .1 1 G = o £ 1 G G =
ﬂTmmmlumimﬂwmgﬂamaamjawﬂmumwuq 6 lagwudn dudniinTueesoanvas
a o ' =) o

HUsuauna (qusPius)  waziidseirsawlunistiedu Sovaz 10.64 Galuouraaszdaarinnis

& = a = | 4 A a a oA
@?ﬂ'ﬂﬁﬂﬂﬂﬂiuﬂiﬂ@'J“llﬂx‘]ﬂ'%l%'ili%&l LLQZﬂﬂH’Iﬂ’{l%Hﬂu"] LWE’]LW&I'ﬂizﬁﬂﬁﬂﬁWluﬂ’l?ﬂ’]ﬂﬂu@ﬂiﬂ

TorumIdTanneiins Usdil 2551 445 Swnen 2551 o gudmaneussinaunnunmd aninondowils o7



aaenssuilszne

mamauwa:qmﬁﬁﬁfﬂa’mﬂm:nimmﬁ%’uwa'a’mE?]ﬁﬁﬁfuﬁgmuﬂizmmlumiﬁﬁ?ﬁ'ﬂ
VaVBUNWIEA D Professor Dr.Themas W. Okita (Washington State University, USA) Alkew

aulaTzAiTaezlnsuuafioy LAZPEVALNTZAM AT.LUFR aTdauna @nindduWaw

waluladginw asudoimsinees) AldddInsdmiunmeses

L5 =
Landa13a19049

foam 5YINSNE. 2551, mIdneIMIansiwazasuaasaanyasinlilsfiuwa ﬁa‘luﬁntﬁ'ﬂ%
¥g Kitaake uazdnawibaaning nu 6. InenfiwufiSaanin medmiinen enednmanaad
wwineasualle: Badlwal. 153 w.

ﬁmﬂmjﬁaaaﬂ“ﬁnmaﬂszmﬂ. 2551, HANAMINY. 37 AttoHvww.rice exporters.or.thiproduction.htm
[12 W NAN 2551].

Cho, M.J., HW. Choi, D. Okamoto, S. Zhang, P.G. Lemaux. 2003. Expression of green
fluorescent protein and its inheritance in transgenic oat plants generated from shoot
meristematic cultures. Plant Cell Rep. 21: 467-474.

Gairi, A. and A. Rashid. 2004. TDZ-induced somatic embryogenesis in non-responsive caryopses
of rice using a short treatment with 2,4-D. Plant Cell Tiss Org Cult. 76: 29-33.

Goldman, J.J., W.W. Hanna, G. Fleming and P. Ozias-Akins. 2003. Fertile transgenic pearl millet
[Pennisetum glaucum (L.) R.r.] plants recovered through microprojectile bombardment and
phosphinothricin selection of apical meristem-, inflorescence, and immature embryoderived
embryogenic tissues. Plant Cell Rep. 21: 999-1009.

Jefferson, R.A. 1987. Assaying chimeric genes in plants: the GUS gene fusion system. Plant Mol
Biol Rep. 5: 387-405.

Srivatanakul M., S. Park, J. Sanders, M. Salas and R. Smith. 2000. Multiple shoot regeneration of
kenaf (Hibicus cannabinus L.) from a shoot apex culture system. Plant Cell Rep. 19:1165-
1170

Toki, S. 1997. Rapid and efficient Agrobacterium—mediated transformation in rice. Plant Molecular
Biology Reporter. 15: 16-21.

Yookongkaew N., M. Srivatanakul and J. Narangajavana. 2007. Development of genotype-
independent regeneration system for transformation of rice {Oryza sativa ssp. indica).

J Plant Res. 120 (2): 237-245.

98 TWUG’MTT]S'L]?H;NV\’W?T’WH’]T UsednT) 2551 4-5 Twaan 2551 ﬁluﬁﬂ’ﬁﬁﬂtﬂLLRZ?JHBUEN%T%’]‘H’@ wIntauuala



2
nﬁanma’mﬂa{@a‘i%mnm‘i%

Curcumin Extraction from Turmeric
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Abstract

This research, curcumin was extracted from turmeric in order to analyze the amount of
curcumin in turmeric. Using UVivis-spectrophotometer, a study of variable temperature and time
results that had an effect on curcumin extraction was carried out. In addition, extracted curcumin’s
ability in the suppression of the growth of the fungi Aspergifius niger was studied. Two experiments
were done. The first was an analysis of the amount of curcumin in dried turmeric. The curcumin
was extracted using two solvents: methanol and ethanol. The conditions of extraction were
temperature at 25, 40, and 50°C and the extraction time were at 30 minutes, 1, 2, 5, 10 and 24

hours, respectively. The second experiment was study of growth suppression of fungi Aspergillus
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niger. The results found that the intensity of extractable curcumin decreased when extraction
temperatures increased. Extracted curcumin's intensity began to bkalance at the 5 hour point and
then onto 24 hours. Twenty millimsters of extracted curcumin with methancl and ethanol-extracted
within the same time-range showed that ethanol exracted curcumin of higher intensity than
methanaol.

Ethancl was also better able to and more effectively suppress the growth of the fung

Aspergiffus niger than methanal.

Key words: curcumin, Aspergifus niger
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Optimization of Pretreatment Condition of Rice Straw for Ethanol Production
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Abstract

The pretreatment of rice straw was seperated two experiments. The rice straw was
pretreated with 0.25, 0.5 and 1.0 %(v/v) sulfuric acid and distilled water. Each experiment was
done four conditions (at ambient temperature for 24 hours, 100, 111 and 121°C, respectively) under
autoclaving for 30 min. The pretreated rice straw was dried heat at 55°C for 24 hours. The
pretreated rice straw with 1.0% (v/v) sulfuric acid at ambient temperature for 24 hours showed
highest reducing sugar concentration 21.67 g/l.

The rice straw which pretreated under optimal condition was two treatments. Treatment |,
dried at 55 C for 24 hours and Treatment |I, continued for hydrolysis process (not wash and not dry
heat treatment). The reducing sugar content from the pretreated rice straw which dry heat

treatment at 55°C for 24 hours and continued for hydrolysis were 20.21 and 10.19 g/l, respectively.
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The rice straw hydrolysate was adjusted to pH 4.5 and inoculated with yeast Saccharomyces
cerevisiae and incubated at 35°C. The result showed maximum ethanol concentration 0.978% (viv)

at 72 hours.

Key words: pretreatment, hydrolysis, rice straw, ethanol, Saccharomyces cerevisiae
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Abstract

The objectives of this research were to study and compare the quantity of K and Cl
element containing in 14 lineages of brown rice and white rice from the Rice Research Center of
Phatthalung. The analysis was done by a device called Energy Dispersive X-ray Fluorescence
{EDXRF), model Oxford ED 2,000, whereby X-ray tube is produced from high voltage from 0-50 kV
and detector is Si(Li) with energy resolution 160 eV.

In this research, the best condition to analyze K element in each rice lineage was at solid
(Vac), X-ray tube current 338 pA, during time 120 seconds. The major results showed that in each
rice lineage, the quantity of K element in brown rice was double more than in white rice. The
maximum quantity of K element in brown rice was found in Sangyod Lineage 1.40+0.05 W%, while
in white rice, the maximum quantity of K element was found in Khemthong Phatthalung lineage
0.95+0.06 Wi%.

To examine Cl element was done in the condition of Geology Major {Vac), X-ray tube
current 222 pA, during time 120 seconds. In each rice lineage, the quantity of Cl element in brown
rice was found a little more than in white rice, except in Nang Paya 132 lineage that the quantity of
Cl element in brown rice was little than in white rice. The maximum quantity of Cl element in brown
rice and white rice were found in Khemthong Phattalung lineage as 5,757.790+£136.625 ppm and
5,494.120+287.333 ppm respectively.

Key words: X-ray fluorescence, Rice Research Center of Phatthalung; elemental analysis
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Abstract

A study of optimal process conditions for herbal-coated brown rice as a new product
development was conducted into four parts; moisture reduction of Hom-mali 105 brown rice, herbal
{curcumin and greentea) extraction, optimal soaking time, and drying process. In order to reduce
moisture content of the raw material to ~6-7%, drying under 55°C for 270 min in a hot air oven was
performed. As a result, one gram of the rice had antioxidant properties 0.33 mg comparing to
Trolox and total polyphenol content 31.25 mg comparing to gallic acid. Optimal extracting condition
for curcumin extract was 25°C for 157 min. at a ratio of 1:20 whereas 25°C for 180 min was
suitable for greentea extract under the same concentration. The herbal extracts had the highest
antioxidant properties and pelyphenol contents with minimum waste. Soaking the rice in both herbal
extracts were done under room temperature for 10 hr. to have intense colors. In order to have a
stable shelf-life at room temperature, the soaked rice again was dried under 55°C for 270 min. One
gram of each curcumin and green tea-coated brown rice has antioxidant properties 8.88 mg and
8.87 mg comparing to Trolox with 14.49 mg and 75.97 mg total polyphenol content comparing to

standard solution of gallic acid, respectively.

Key words: brown rice herb, antioxidant, polyphenol process
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Abstract

The purpose of this project was to determine the pressure drop equations for airflow
through longan packed bed. Three equations, the Power Law, the Resistance to Airflow of
Agricultural Products included as ASAE Data D272.3 ASAE Standards, 2002, and the Ergun, were
examined. Results showed that an appropriate equation for predicting the pressure drop was the
Power Law for range 0.13-4.64 air velocities. Inlet air direction was recommended on the top side

of longan packed bed for the use in design of baskets arrangement.

Key words: pressure drop, longan, packed bed
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Abstract

This study aimed to analyze the energy consumption in all stages of Sunflower production.
Data were collected in the experiment field of plant science of Maejo University Phrae campus. The
studies are divided into two parts; the energy used in an old method which is conducted by human
and the energy used in a new method of which agricultural tools are used in production. Data

collected were considered in term of equivalent energy used per area (MJ/Rai).
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Study on the energy consumption in an old method of which total energy consumed in all
stages of Sunflower preduction was 3,250.01 MJ/Rai and the energy rate was 146.06 MJ/kg-
Sunflower. Study on the energy consumption in a new method of which total energy consumed in
all stages of Sunflower production was 5,228.20 MJ/Rai and the energy rate was 47.43 MJikg-

Sunflower.
Key words: database, energy, sunflower
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Abstract

Thailand is one of the leading chicken-product exporters in the world. Therefore, the need
of exporting chicken products or other livestock is very important. One of the key factors for good
quality livestock is to raise animals in suitable weather and wind speed in which the livestock house
uses the fan motors as ventilators. In each house, a number of 1.5-hp fan motors could be up to

twelve, depending on the size of house. Generally, the climate control system in the closed
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livestock house uses the on/off control of fan motors. In this control scheme, the electric energy is
unnecessarily wasting because of two reasons: (i) high starting current (known as in-rush current)
during direct-start, and (ii) only full-speed operation during run-time. Presently, highly efficient
equipments such as fan bland, motor, and cooling pad have been employed to reduce the
electricity consumption. However, the reduction of electricity cost from these equipments is not
significant. Nowadays, inverter is getting more role in industrial and agricultural sectors for energy
savings. Because it can lessen the in-rush current by soft-start and properly operate motor in the
lower speed range during run-time. In this paper, the theories of inverter and motor speed control
are presented as well as the testing results of climate control performance and energy consumption
in a closed livestock house. Accerding to preliminary testing results, inverter can save energy more
or less depending on the controlled temperature and climate conditions cutside house. The full
article will present the energy saving data by inverter in the closed livestock house and the control

performance of temperature, humidity, and ventilation

Key words: energy saving, closed livestock house, inverter, motor speed control
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Abstract

The objective of this research work was to find out the technology for reducing the energy
cost in household sector. An inverted downdraft gasifier with rice husk as fuel was used to replace
the LPG stove. The combustor was cylindrical in shape, diameter of 20 centimeter and height of 60
centimeter. A rice husk feed rate of 1.5 kg/batch was filled in the stove. The performances of
system were studied in terms of thermal efficiency, air fuel ratio, fuel consumption rate, specific
gasification rate and combustion rate of gas stove. The economical analysis indicates that the

payback period is about 1.4 years with annual energy saving of 2,160 baht.

Key words: producer gas stove, rice husk, gasifier, inverted downdraft gasifier
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Performance and Wear of Diesel-power Generator Using Diesel Fuel

and Crude-degummed Palm Oil Blend
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Abstract

The objective of this research work was to test performance and evaluation wear of diesel-
power generator by study basic property of crude palm oil blend to proportion mix with diesel oil to
test engine. It was found that increasing propertion of crude palm oil in diesel oil causes reducing
in heating value but increasing of density and viscosity. Consequernitly, angle of crude palm oil
reducing by 90.5% when compare with diesel spray angle, oil sprayer droplet size was increased
and imperfect combustion engine as well as soot has deposited in combustion chamber. It was
found that using crude palm oil mixed with diesel oil do not affect significant wear component of

engine.

Key words: degummed palm oil, diesel-power generator, oil spray angle
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Lﬂ%ﬂaﬂﬁﬂmu’uflﬂﬁﬁmmL‘ﬁuga (Pulsed electric fields: PEF) flwmnaluladilaldaradon
Lﬁaﬁmjv’u%a@?mw%ﬁﬁﬁﬂﬁtﬁ @lmnﬁam%s_lLLazgauﬂ%ﬁﬁaTsﬂluaWﬁﬁﬁ TunmseanuuueIasnuy
LLE\‘IG‘quLWﬁWﬁ’m:ﬂ'DUFpm’ﬁﬂﬁiﬂULLEGﬁ%ﬁDU Timer 1C-555 fmiUaS AL IAAE Inudmaas
2 datedy Taazldusednluin 5-20 kvicm ﬁhumiaaﬂLmum‘%ammuLl,wﬁu"lw%gwﬂﬂa%ma%
$G35225 ifludamuauazHEanIURIINTL Power Mos. Fet (IRF504) vl fiaussdwlwsing 50-65
kviem lasuuuussdwliingn Ysasawnviln 5,000 a3s swisoaada £ coi'ld 1-2 Log CFUMI
AU LLiaé'fuvl,wﬂwga Usanswa Wi 500 a5 sunaaide £ coli 16 3 Log CFU/m TR
ﬁmu"lw%mmL‘ﬁug}“ommmawﬁa S. aureus '@ 1-2 log CFU/m fnsdaopaua Wi uyuussTud

5,000 A7 WiD ULIWSISTUE 500 A9

ANFIA T L_ﬂ‘%mﬂ@iauﬁmﬂﬂﬁﬁmﬂmﬂﬁmga Reannla Escherchia coli, Staphylococcus aureus
Abstract

Pulsed electric fields (PEF) is a non-thermal technology applied to liquid food to inactivate both
speilage and pathogenic microorganisms. The timer IC-555 for frequency signal generator and 2
transisters were used to control low voltage PEF operation with 5-20 kV/em. The intensity of 50-65
kV/em were generated from the high voltage PEF controlled by IC No.SG35225 and Power Mos. Fet
(IRF504). The low voltage PEF with 5,000 pulses decreased 1-2 Log CFU/ml of E. cofi, while the high
voltage PEF with 500 pulses decreased 3 Log CFU/mI of E. cofi. The 1-2 log CFU/ml reduction of S.
aureus were performed by 5,000 pulses of the low voltage PEF or 500 pulses of the high voltage PEF.

Key words: pulsed electric fields, treatment chamber, Escherichia coli, Staphylococcus aureus
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Abstract

The objectives of this research were to design, to build and to test performance of the
banana dryer using hot air frem electric heater combined with solar collector. The dryer
developed in this research consisted of a cabinet with a dimension of 0.7x1.5x0.6 m3, capable to
hold 12 trays, two heaters, a sclar collector made from PVC pipes and a heat exchanger by using
a radiator. A temperature controller composed of 2 systems, e.g., set of temperature heater
control and water pump for solar collector control. The circulation air system was performed by
1/3 HP blower. A Performance test of the dryer were conducted for 2 purposes. The first test
compared energy saving between using only heater and water combined with solar collector. The
inlet air temperature at 60°C, with velocity at 0.6 m/s, initial moisture content of 19.4 kg bananas
at 244% dry basis, last moisture content at 89.3% dry basis, air circulation at 10% and 11 hour of
drying. It was found that drying by using electric heaters combined with solar collector could save
energy for 57.7%. The final experiment was tested using folk wisdom integrated heater . The test
set inlet air temperature at 60°C, initial moisture content of 23.7 kg bananas at 277.14% dry
basis, last moisture content at 52.8% dry basis and air circulation at 10%. It was found that the
drying time, drying rate and specific moisture extraction rate were 21 hour, 0.66 kg,../h and 0.64

KQuata/KW-h, respectively.

Key words: drying, bananas, solar, collector
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Abstract

Results of the study revealed that most of the respondents purchased the products at the
special market networks once a week and they preferred to purchase the products at JJ organic
agricultural product special market. Fruits were found to be purchased most. Most of the
respondents went to the special markets alone, which made them be able to make decisions in
purchasing by themselves. They spent around 10-100 Baht on the purchase of products each time.
The purpecses of purchasing products were to cock at home and they reasoned that this made
them be physically healthy. In the case of the respondents’ marketing needs toward the products of
organic agricultural preducers’ special market network, it was found that most of them needed the
products to have a standard/free-toxin assurance label. Besides, they stated that the price
determination should conform to the quality of the products. The market place should be easily
accessible and convenient for transportation. Lastly, they would like to hear about the campaign or

public relations on organic agricultural products to general consumers.

Key words: behavior, needs, special market network, organic agriculture
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Abstract

A study on “Guidelines for Completed Networking of Stemeona Crude Extracted Product
Using in a Community Level” (Bic-est Networking) consisted of 3 groups: 1) production group-this
involved in the Stemona trees growing for selling to processing group; 2) processing group-this
carried on activities about basic processing of Stemona trees so as to be a Bio-Pest product selling
to distribution group; and 3) distribution group-this carried on marketing activities and selling the
product to network members / shops / middlemen. Howerver, the activity implementation of the bio-
pest network still relied on knowledge exchange among group members and among groups; as
well as academicians or concerned external agencies. These people had to support the bio-pest

network implementation for a better efficiency, strength, and sustainability.
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Abstract

The objectives of this research were to gather the opinions and needs of the local people in
the restoration and use of the local sailboat at Lamea bay in Chumphon province, Thailand. The
study was carried out 2 methods for collecting data by interview questionnaires from 21 local sailboat
conservation leaders at Lamae bay community and the brain-stoerming meetings among 20 people
were also conducted to get the public opinion about the said project. The results of the brain-storming
have activities during meeting and interview questionnaires feund that, all the respondents agreed
and cited their needs to restore the local sailboats and are very interested to start the project by
creating a community organization that would facilitate in obtaining suppert from various external

organization and agencies.

Key words: participation of local people, local sailboat
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Abstract

The study of the transference of knowledge of marketing to strengthen and sustain eco-
tourism and home stay business in Koh Chang, Trad aimed to develop the entrepreneurs and other
interest groups' capacities/efficiency, and to identify problems in conducting businesses in eco-
tourism and home stay business. In addition, this research also aimed to promote the cooperation
between the entrepreneurs and the community. This study was conducted in the form of
participatory action research in order to transfer bodies of knowledge in the fields of marketing
skills. 9 samples were conveniently and voluntarily selected from the 15 home stay owners and

interest persons.
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The study found that:

1. Input factors: the research was mainly conducted through first-hand practices, and
consultation. This is performed in accerdance with the concept of the participation in transferring of
knowledge namely; marketing skills. It is cooperated by the target groups, and the local
administrative organization. Accordingly, details, techniques, methodology, and media can be well-
determined.

2. Processes: the project is publicized, and the aforementioned skills were transferred.

3. Results: the evaluation of the project is portrayed in terms of satisfaction and the
application of the knowledge as follows.

3.1 There were 9 participants in marketing training service. Mostly, the participants
were women aged between 41-45 years with literary (primary) education to secondary education.

3.2 The participants were satisfied with an interesting lecture, meals, coffee break
service, and the facts that the transference of marketing knowledge is practical and applicable.

3.3 The outputs of the training have evidently achieved the study’s objectives. There
are creative activities and several tour packages developed through the participative research
action approach based on the ecotourism conceptual framework.

The results showed that the entrepreneurs have gained the basic marketing skill; however,
they still lack of marketing support, including English communication skills, and the accurate
financial and accounting skills. It was acknowledged that the lack of cooperation among the
entrepreneurs may be a major problem of ecotourism and home stay business in Koh Chang, Trad.

The suggestion for further research was to monitor whether the marketing knowledge is
practical and applicable in a real situation. It might be done through networks in the community and
it should not only be focused on economic aspect, but also the harmony of the community.
Furthermore, the study of problems raised by surrounding communities affected from continual
floods of tourists who want to experience home stay housing should be fruitful to conduct for the

future research.

Key words: marketing training and practice program, heme stay, eco-tourism sustainable

development
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CAMELS Analysis

Abstract

The Cooperative Auditing Department developed the Cocperative Financial Surveillance
and Warning System which is a financial innovation to measure financial management. This
research was conducted to study the state of financial surveillance and warning for cooperatives
and agricultural groups, to evaluate the effectively of the warning system, and to study its
fundamental infermation in order to continually develop the financial warning system to be more
efficient. The sample of this study was 660 cooperatives and agricultural groups using Pearson’'s
correlation ceefficient to analyze the data.

The finding of the study was that most of the cooperatives faced more risky financial
problems. The result of comparing the accuracy of evaluating the financial situation by the
Cooperative Financial Surveillance and Warning System in evaluating the financial situation by the
respondents suggests that large and larger-sized cooperatives were evaluated in the same
situation but others were not. Nevertheless, in order to assist the cooperatives in using this tool
more effectively, the Cooperative Auditing Department should train the cooperatives to know how to

use this tool in analyzing the financial ratios.

Key words: cooperatives and agricultural groups, financial innovation, financial surveillance and

warning system, CAMELS analysis
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