AMTAT ISBN 0125-0369

-4
ANYNAIR AT LN HHAS
AGRICULTURALSCIENCE JOURNAL

n1sisEnnInINIg
LAZLAUANAINUIREY
NHLUATAULLAZNITAY ASIN 4

Juil 22-23 nsnnaAN 2553 o T5IUSH 1ad.6. a1l NTIN

@ AN LA Iﬂﬁﬁﬂﬁ?@ﬂﬂﬂﬁuﬁl?'ﬂﬁlhkﬁuﬂ mmw'ﬁwmﬁmmuneﬂu

“; NUINY1RELNALULAENTZARNLNAD ﬁ‘LI'LIﬁ

www.crdc.kmutt.ac.th



UNUSTUIENS

v ¥ !
NIANTINLNANARTINHATATURLART  ANIANINENAIERTINEATT IHARINTUINEINELNNAIUIA]
WAZWATININEAIEANEITNE UsznaudioaEefinainnslssauiannisuasiauenanudsa s ey
1 ¥ 1 1 ¥ 1
uWangiau AT 4 NARTUITUINTUN 22-23 NINgIAN W.A. 2553 1 T33uIN 1oa.A B19tla, NTAMNLIIUAT
£ o a o & o= o o = > < 9 o = =
2 utunslng TAsan19dnMAsAuEIfELas WL NTIIRSRULAZINTEU ARTNINENITINNLAzIMATLIAE
= o = % = o - = = b
wnendemnatulatnszaendnsuys  Ineddnguszacd  ieuaniasumnuiuarisraunimnily
a o o I~ A dl 2 dl a A A | 1 A a oo dl
NURELAT NI NTRSeuLarNseu  alalanialunisainaAsatnemnnnsantialieiidsy  uazive
v
$INRRDNIUATLIOU 50 1] 2N sniesanmangamalulaEnszaanin&nsuLs

anANINeAaRTNIaNER  taseveuangiindanlssauuavgidousanluntstlszgunnriau
TmﬂLam:ﬁm:ﬂafamﬂﬁamﬁmm@ﬂ:“m;sﬁmmm@mu@mmmﬁﬁ"ﬂﬁmwm%ﬂul,mzﬁ'q’é@u pfal 4 Tasenns
ﬁmﬁ%quéﬁﬁmmzﬁwmﬁﬂnme%@ul,l,mrdi'ﬁ@u poszninensianuazinatulag  wunanendumalulad
WILABNINANULT uazanILiuamng LL@:menuﬁiﬁmﬁuméuﬁﬂ%ﬂ-hﬂlumﬁmﬁuﬁqm%ﬁmmmmm‘
nensaduil uarlAsreimmou UnTn1g Wnaae LL@:‘LIﬂﬁm:mEi;mu‘lﬂé”numafﬁwmﬁmme’é@ul,m:ﬁﬁ@u
aanfuaun@nanea waziaueunANNaLFY Heasiailunasinensanfinenstasaunan lu
Tannasialyl

2A.07. Nus Nate
1UFTUNBNG



AN

laqiiusuddbuasimunNtaasauasngan wu 419 Wals Tdua i Arayulng wsesma lHnen
wazldidszay AmnudrAyuinau wWiklfannniswmuimalulagnsludnunisuannaunisiuinaauas
o & = = = = A a o ' o
UAINIALINEY N19ulegt n1sAnEINIslasuLaImITANLATETImeN Ausluszasilasilgnaes
\NEAINT sxAuiesimnie audaluszAugnainnesy Ineanuddesine) AANIN1sANEIN uadaulid

| o A o

Tan1atiuNEuNTLNENIAEINaTINIg mﬂ@mﬂumﬂﬁ‘tﬂ'ﬂUﬂ’]ﬁ‘iuﬂ’]ﬂLﬂﬂ‘ﬂuﬁﬁﬂﬁ’mﬁlﬂﬂ UATFAARIN

b%

ANNANIMTINTBSNUASEAUNTINEATIaLsEInA LazaINqaBENFuIeINIIaANITU s NTIIRTauLAZ Y
aulunsan 1 11Tl w.d. 2550 RidlalantaliininisauenasntRsaacnaainuaneiluafasntiy N linsu

1
aa

dfapsiaRdeniAnan Az e uwsaniduaiuaunin audumglinanisdsyguatinssiaiias
dsznauiulazunismaviuangdinsaunisisegunanisanenasuiluauauninlunnads Asiumng

[

Tm\imﬁmﬁq@ua’%ﬁmm:ﬁmmﬁmmm%@utmzﬁﬁ@u AMzNINENsTIn WAz ATulall uuNInenan
wAlulaEnIzaaNn&1oULF (Wa5.) Aalfsanileriu anntiuamig 4ANNsLsEgNATINTUALIAUBNAINUAAY
frarsaunazidseu Ak 4 Tuluduil 22-23 NINYIAN 2553 1w T99usn 19a.7 a1ata, NPUNWNIIUAT
deld enansd nAse dndmanisnens wazdnAnmiuanudeuanabuasiszaunisalluenidse
Saufumbsanwiinaluuazneuenamingds daiedlunisasispauianile uazaensreuaaluns
fannemAdelinredadu waznIsANIUsTgRTINTRa e NA S ATsS au LAz nse? 4

él”v [ ' = 1 :/J a o = 1% aa v
nfflun1NeanIUATLTaL 50 ﬂ‘].l'ﬂﬂﬂ”]ﬁ‘ﬂ'ﬂ[ﬂ\iu‘lﬂ']')mﬂ”]@ﬂLVW"]THT@EW?Z@@NLﬂﬂ’]ﬁm_ql?@ﬂ(ﬂ’l?;l

v

ARMLNITNNIIANTTU 3TN m@mu@mﬁﬁm@'fmmiﬂimuLmvmu@mmmﬁqmﬂmm’m WA NA

va a

ldainad MeNIUITLLNIAY AARAAULTNNNLALTALA VN’&‘LAU@WLAV}T]V]”]LL wumummﬂumiﬂmmu

al
%

'M’Wﬂ’]ﬁ‘ﬁ?\iuﬂﬂLﬁ‘@@@’)ﬂ@’]ﬂﬂﬂﬂﬂ?”ﬂ’lﬁ‘ uazldaiiunissausan mmmw’mmmimmmmimﬂ BATNTA

T gLme S UNIRA U LAY Lm”l,mmnmmmmqm detn e unduaziinllld s lamdsusnade
UnAne uaziaula dvFunsan T e uLasidauretlszmalnasely

ABZNNNU
www.crdc.kmutt.ac.th

crdc2007@hotmail.com



919419 ISSN 0125-0369

ANENANAASINEAS

AGRICULTURAL SCIENCE JOURNAL

3% 41 217U 3/1 (RuAs) Auenau-SunAN 2553 Vol.41 No.3/1 (Suppl.) September-December 2010

2
ar

N5USEENITINTUALLAUBNANUINENTLUATDULASIIZTDY ATIN 4

1 ZQN?TOJ’]’]WT]’W‘J‘L’WO.ILC‘]‘LIIWLL@uN@N@E‘m'ﬂ\?WﬂﬂI’V)LL‘I/?Z‘]\?W‘LLEI‘V]FLILL@ LQﬂﬂu’W\IsLuﬂ’]ﬁ‘LﬂULﬂﬂ']ﬂLLﬁ‘ﬂ
ENEUT UITN NAdael uq‘wﬂﬁmzﬁum bNTN quaﬁmaum WAL A9l quaﬁmaum

5 mimi%ﬁzg@ﬁmmi'ﬂ’m‘?ﬁﬁfa’]qmiﬁu&mj AnemATiA Photo-Stimulated Luminescence

-

@A 13ty 49ANA daayms waz ag3nil BN

v
=

9 HavEInInALNEANa ot lalaneayiaasannin nueeann
F91501] andlannuna B9and iastygossauia uaz Jaqal Tine

13 nsvnliieulsdiudinnganiuaanaaniiang (Volvariella volvacea) Usgnsunadaulnenisainuiiy
fUrBIMAILAT NNt E NITLTARLTA
ASUeN anmelAdmd nun Sauenunde gt iunadne uaz A et g

17 nsdAszirnNfiasnisreisinandsenistinia ludlsrmalnasndiduamsiaidu
Watyes MNqVEans uaz WRaUINIY aRAUNWINGA

21 natiudaimas Aspergillus spp. WETNTUNENIEIMINUNGUAZ LTS
Aaatiud %i¥ey 039U ARTTU waT DiNgN aIMNAARS

25 ARETT I TIIT N E R PN TS TG T 4K
ANNRE anaiguns touuss sisaninena 304 1ags lwansnl Wae uaz WBuns Aumead

29 NN9ATIRRDUAIAIN NI UNAABINAANLILATRITAAAULN AN TN e W ln&aunsLee

a7ine AUNFATEY 2190l suzunAd ANINS N1y uaz A9 ayaTaaATe

33 mannliiiBgns uazaniantiRvevenlmdlaaua A andeseuien Anoxybacillus sp. A1EWUE JT-12
ANTAAT FANTEN AL LAl A LAY NUN Sruznunde

'
a

37 avanavessiunasnaiuiseinnqassuedfinululueduiug  Cabernet Sauvignon ignlufuiiifinain

a

Auu
47AnA Uauuy Fgna dRTUTIENA LAy Aszila uAniia

q



41

45

49

53

57

61

65

69

73

77

81

85

89

93

TN 41 2UUN 3/1 (AR FUeU-FUNAN 2553 9. MLANERTNRT

nstndnundauludulzansneitesaludalnaliarsazanaglnsa-namesaanielfian1nzqyoinie
qvaug Jadin asens Ugnlasw] uas &un Juans

ndnareIfURasaRugsat BN Mas Aeefinulu el Chardonnay UgnluAuiifinainiiugu
43AnA Uauu Fgna dnsussed uas Aszila ulniin

a a v ' o &1 ¥ A . a aa a
avanaressunesaugseTNInqag nreanululueduiug Sauvignon Blanc Ugnlupunifinanniiugu
q3AnA Uauuy Fgna dnsusTeNA waz Aszila udniia
Ha1e9R N swTENuL AR I AN INTIN AR DI BN TLLAR W I LILE N AL
33T WIAAZED B1ITATY LASWNA UAT NAEN ANGEDITAIT

o A o Y | o A
n17A ﬂL@’ﬂﬂWl&ﬁ‘ﬂ’]%%“V]lﬂ‘ﬁWﬁ]

$INAMT UNTT DINYNE FARTNIN UAT ARA WA

n3e BNl an luna U duuuulinnansdoaiis Saunsseailninsalnil
AN INBN19TY a1ine AunsisTy 019l suzunad was Anen Tugasen

a . 5 = o A Q!’ ~ Y & o ¥ IS
nsdaszitanesAlssneunaailudanmasiannisinsasive dundsunaunuiosiles
aulssnainlneainl

ANINT INBNANITY DigNT0l gnEiansing a3en UszAnaldsgnin o9l suzunad uaz anlng Jeane
-4 2 = g o @ % & &
N19aRFAWYLNIINARE MBI zRELaBLNAdTuNa [ Tng LN nthenanaunutiaanse
4T1AN LANATIATILE NANA WNLTUNT afla Anlentanil way §ANN peFmiiannsnl

AN ININAATUTIBIARIAIA 83U 91T TuTATIN RN UMABNIINMNANENAREINHASANARS
3907 indeanan Sude Aunilsvidig aminne suufio way 4l sindsydns

ananavasdndauinaaiuaulaeanldd sandiau uay Tulnsiausanmuninuarangnafiuinenz TseEau
AN WwrTe uay ante nAeY

navasansannanulnsusialunistlesiuindnlsnqamaesdule
4510A 14 1 LAz ARST 29TIR5A

NIRsIRALLAMNINERE AdeLaseNWINAEUNI LA
A3ne ayaTningAdy ANWe Inwud9ey AsEwa WadNA WinBoun Auanydde a9l suzunad way
7113 Neme

HATIANTAN AR NN LA NI ATN9saNTEUEIN TIastyTeTa s lsANT U1 Tia
WAL NUGT ANINTA §I990UAUNT UAT WILlsenn AgmsEA

a a A . = o
ananarestaiensegluuuuanseanyesllsiuluinges
fnFann 45990094 WHAN eRTIW afT LadR waz aFa uianaeen



o

2. WELIANGATINAT 9 41 21TUN 3/1 (FeAw) Fuee-fuNAN 2553 vV

97

101

105

109

113

117

121

125

129

133

137

141

145

nstsziduanuulstsuresansugiiuiniaesdamaesaaiugau
WEIAN 1BARU NAHH N1AFT UAT ANINIA SHuAY

AavanTinresnssuliitilunasesnane Ssudauunis
& NUaILMe LAz 41300 AaLlngne

AnvanTinrasnssliiinlutioenans Smdaninyauds
&8 NUAILMe LA 41300 AaLlngne

AH laFaN19ATUAZNNIENANTIN IWIENI NN TBNTBITUNABIANINUE
Fudt Aunitlsndiy Auiing wanlians §aasass fegaesnl uaz gUsil vindseEnd

antmEn NN nwaziiaedinndaum wasivngdan2 Auaniudnalyuenilt uaznae neunsia
fN9INg AHA AARNA AR3INT U Sieerin uaz Wizt Aaianyaed

HATBNRNYUATAULNINTNAF AR TNIBINAAN U R M A
Tevnwed Auninan ey aany Wana ufinaeu waz B9 Inguaumdmm

natesTiadanlgnsetFunuazanuninsnzedndon lauluuningnuan Walidwiuniimezinig
LIARINE
Aang uAogaau uay ieieNnad aeds19 T

suuunissausadulzsaniantislnanugnsndnessannininnandanisafiuinm
ATATN WNSH LUTYANING NEANTIATIA ua Aide faenndeng

naae9n s linmaeivannisidsslasienisasniuTnsasinnianes luszuunisgnuuy Nutrient Film
Technique

o

d3andn TomTa9 Ueenym qans Wans wingeu sauns dgnsunnd waz dezau ndadas

msuBauiauniseuuisi lsaasfogainiArnuTuduinsauazainAsaung U RALa g MNR4S
AUR LuImMe e Monnssns ANAda AR uaz weA Ala

ansnaressvazlgnuazinafiuiNeafenandnuazgnBAuenyadasIeainaas
NAFIUNG waNl waz 134T qans

nsANENANNAUgUTeRnERINs luNLRTLI AL sz U ug T Al enafivtise igineianag

WIANWALG
qnnsod AR uay LT Aunivinsana

HATBINITAIN NIATHINUALNALIIDAFE AN TNIBINEWT DL
WITNUATT WARTAR NoWdis wndend amaFmd uRanszans Ian uawwss ey Jud agllasyge



Vi

149

153

157

161

165

169

173

177

181

185

189

193

197

TN 41 2UUN 3/1 (AR FUeU-FUNAN 2553 9. MLANERTNRT

mMaBeumsurananueule il uarAnaNIBAINTaUIBINTETIY 5 Wlf/anewug ane 3 T e ldiilu

o
a o A

WAL AN UAESEY
NUEED ATNAUNIALE @einuf vinds Usenn dsians uay insaslng ufiamsvnanasd

nareddsanaanlunsylauunsaanegneniann dszandudauaznisiineeniinduaesl&nsan
unsaAasned

A0 Aadufin
nsAnEETELIAEUNAATYEL AL Y NAKARTBIUE LI NUMANRLEENa jﬁﬂ@uﬂuuﬁuﬂmé’m QAnin
Uy

73UN3 GATNATT UAT ANNT AUENA

HATRNANTUABN IR UL T AN AR 8991 UFINNY
9731 saatiag A2Ng 599NA uar Aunansal Aeneu

miwwmmmﬂmmLLannmmf;mum (819119) And1awiieani
WM LATE g ERTITN viana leednwd uas alum SGEGIEL)]

HATR4RAINTIAAAITIIFIaNTTENABNLAZ HANRRTRINEE LTI Aen e Tsaan s iLfian
AsTYEN Taneen way admde Favimia

ANTAAINETEUN AN HANAUTUDIANH UL HALAR DIALTZNAUNALAR LATANHUTNNNITNEATUN
tsrnisludauaag

L3
o a

weinel sansufia Sanwia Nk uaz gANA aaNnn

nsAnEanIdausEudnedinandeuazanulnsdruiunisnanainanfesayulng
AN WaLTEl gWAF1 49990uB1A0 AW Taevin uas wistgnes Auianyass

mimemqumeiiuiﬁﬁuwiﬂwumummwimmsﬁu
WINgD wlanuAg mm@mm AUAZ00 LAY 4397 2950ulngleand

al dy a & v 1 ¥ v a 2
nsnfFauiisuaNTuLazaugRaesniadninassuininiseuuiviedunssauazassau
ANTHA LAV LAz gL F3EI

= = P & a 4 I~ S ¥ ¥ Y & o o g0
nsilasuilasBuazAntigsszaesinunaeunsziaguwnanie lin e UuNAIE RN AR NTUANN SR
nywae Winln A3os Aranswasns uas weA Jla

v '
a

= e g a , .
FIDEARNANNITOAILANLTDIVALNT (Botrytis cinerea)
FaFmd AINsIFna ANANITOL INIUN Uaz AHR adaaniyanl

o a

nsdnaaniseeniulignanefaunuNnrestinalulssmaaniganiEn

taaiiey ApeTatFn afish gritsauna nadall wasltuzde o131 Mazans asiiu HagTY

WAz DINFN UNAARE



o

2. AMENAERTINERAT 17 41 2TUf 3/1 (Rvew) fusneu-fnnaN 2553 VI

201

205

209

213

217

221

225

229

233

237

241

245

249

253

81689 INRRARaN AT LIITesiuNA g A AUAANENAINTUgNITe WAL

a

a"617 A9zianes Usznng AsNaleR uay naas ondana

nareansidsN e vnsanidasnyFausennin neesunleeg
Trisan dan1 NasAa @9/ Ansedy EnBdevA uaz FAToYn gosIourin

HATRIGUUNHIAZN1IEUAFIaNT TR LI HE AN AN BIT1URIUNY
anin asdmiiazsen Sunanmal Reneu uay AINg 5351A

HaTDIANHIENTuIRIEIRa M sAansEsRLTILA TN anARTeIuaenaLuludanUgn R
NO WENES Uaz AIINT 599MA

NAYDUNNAUADANLTR
gade ladssidiy gina Anden uaz 9981 qieniug

49 9

FULANNLAINLDILLAAD TLAYN1AAN1FAN N TR ILEAR W Inas LULsN T 1WviaN
5

nsANIANALAR283391 Ranssunissinueyagaszaasirinnuasanulng
ARRNA ANIINT UNIAUNT Auzdung UAneA Asistnmel waz Wiztnynes Aaianyaed

AN9an AN UMeN T AN Inennsnausae latin
needel Tevanlnaad duiing sssumnzAan uaz 215uns yasds

naTeINsEEENTuRuLAzan Iz s LWL MR geatdus AL nIBIn&a et A a Tt
AN BULNnnsNIa uaz Waunn deanus

a v o a a =l a v aa 1 b4
nsuanwfiadansidinqaunsdinslulefnsaedsnisudnialdianinzgeyoinia
23NN ATNEMINA ARINT INLAR UATATHI EUennanIa

nauanuendulzsananayulnslaanislddulzanfiunishaiieensaeiseesindauazaisazans
aoalumAny Hudo
Uuiien dugRgauud 15a199500 AUNninszans uay dmuil Bueannania

NIRBLAUBIFARTNLAATHUE AN anTIsTIteNaeugNa e aan A NN stnt liinaneiugaae
BUNATIMTBUIET
nuUNWg YeyAede noyaun nduda aladnmal unndiyad Asanwnl gufia uaz 9915m A

A o & o d A g = & o & a o
nsdssifiuAnannindunanssmaanigayulnaie 15 lunsirde Ui aaiugnenany
weyeyn Nelude nauia gnansal uay Aams wiaaew

HaresgMgRuazsvaznan lunafininsenisulaauulasesflsznaunaeiuazmaninaeaiauniy
priuannEuAINaALINEN
aniA a1eufio 5100 AaeAlae uay Sung uhiden

raaa9lsRuaASIAN AFEAMN WIS UNINAATLLNIY
TiA1 AFAS LA BIFN FILWUE



VI TN 41 2UUN 3/1 (AR FUeU-FUNAN 2553 2. MELANGRTINEAT

257  ngeuwilundeningEiinaneiuansneriuluiluaannten
NV ANTUAUNTIN ATYA AT uaz dgna Hiazen

261 uarR9ngNIRfiLes warilg Aeuouilmutien uar AuantRAunaizesutliiien uazani i
Zzanwnl AR uaz Aunil giucnadassd

265  Wa2eatfadEluNIT LI INARFI AN NLEIY FEUNEANTAL
Uass Dendu uay 5ol medodsmd

¥
A A

269 NM94199ARAUNTETIRTUAINAUNINEAINIINLRITINTAE MDY

a o

Wil Useaviad gang iesmes Ailn adasniyail was &399900 allvdennsal
273 uaresdagignianiunisnasuassianisayunasiundndos liimasiia
wnen Wuss dalaniad Sauiiuana waz nunws Yoyyzeafag

277 mseuwiivluazlainnelfiguumniuazdanatsuansneiu
AZyA WA Uaz nigna Hllazen

281 maulasuulasgmuninmedulnauinissesdamaesnialiniseuuivioangd ladiun sauiunisusFea
BunlssnAfudl
ANAd 9 A35T ATENINTIOL WAz wiar Hlg

285  nIAnwANURLATAMAN T TINUEN et TWiNN LA NI ReNIRATIEEENLLL 1 duuay 2 11
nAYR guatiug

289  nranalalatiuannninuzamalas lfanlbiuaza19niaraisauviasfnaTneg

3
noy

¥ AtyrynAn waz Aunil drasned

'
1 o v

293 ANTNAVAIANIIZTNTAL LLﬁ\‘iﬁﬁ FRAUNAAIRARTNITALILUN Lmz@mmwmmﬁq m?‘vm

a &

TRAN ety NeR WTAug Auning AFalRAanE0T uar ANnuu MWITARY U agoen
297  aun1reuiiienlBarataslurennalfniseuwianuuiinanmteuinglienid  Anmpnsuenlaeenlas
wazAngluingauiluianatelunisauwiia
a1lung 10T avas AAw uaz algwa nlazenn

301 ansdudaueavnglafinasnivaayulnaiialdiininlsaunmanu
Auanasns fansun Ainil Ansdana dtyoyn Waalan uaz ynan naglased

305 HaTB9ansaiaNz LA Hmzaralassanisduginssanaesaadimas Colletotrichum spp. anwnlan
wauneniuansn
AT790U ANNERINTOI LAY ANUR ATAANITYAL



o

2. WELIANGATINAT 9 41 21TUN 3/1 (FeAw) Fuee-fuNAN 2553 IX

309 wazesnmaunuuihardsoleainsanniaenuzainlare i AN HLINAIAT NIENINIATATIININN
dszamdnianesaunilanla
nNasia @93 Tsan Jann Ansede AnBd1en9A uaz FAT0UN gasTourin

313 maimeanswsidawiisadandninamgniduduuaades

s

watinel Aqunaanend gnn Fagduziug uay nagousd Anwmd

317 nsAal@dan Bacillus spp. Mnameultsillsiieauazlafiuaanau
A16)394 A9AU Az W3t uriuans azlan

321 BVEINATEIANHT LR8I TANNHNFD AN INIBINENWALALILTN
AUANT ANFAAAANEOL WAL aNTIR TaNuIUnYE

325  laseaiszAbqanipuarAnszileduiareaiienusuitiiuniseuuisnaniazsinge
&3uns udn ana5 Tanusnigns was AuaIne AndaaAanend

329 nsAnmANTRNIIFUeLYADATZIBIANIATAANNFLTLEEY
F) 0T 898148 UaT U Anan

333 mAowvanatiaveswssadliithluantiuuie dudnagmeanns uaz wnsuoma Sandnunslgs
&3 NUATLNGY LAY #1901 Fatlwgns

337 Wownsudieasifiul  WATHARDLUNUIBINIIVNAINFEWTINIA  NIIANEY  dunenATng)  Aandn
UMz
wisgde Feailn uaz 109900 duuog

341 uansliilandsuansdudalusifiadulunistgndnaineg
AnLed ANWATUG T8N TN A1) TUT9 WAS AR ARAYUT

345  NArRINTALINEN AN LTI ARENTIAUANFR AN INTBIHNANS
Wilan yoynmasslay was Aty fagnmuing

349 uaresnadsnlunzgNAen N nTasuNtl
8390N9 UANRNY NEYALUN NATT LAY NAYN ANGIITaFed

= a a A R = o o A
353  ANMININARLANNINBWNTE : neilAnEMudaunERng SandarTazing
A3nn pedAU 1A lweANs 4ala Falasty uas anna quLes

Py o= o A

357  ANMINNINARWANNANEUYITE : NIRANEN ARSI NT AV WATAZLN

L]
1% a «

A3n aeaR 19l wRana gala felasy Ly AN quiLns

(7

= a Yy a o R = o o A
361 ANEINTHARUANIIUBWYIEE : nalAnMNULaLNERINT SandnATazin
A3nn padAU 1A leans gala Falasty uas annas quLes



365

369

373

377

381

385

389

393

397

401

405

409

413

417

TN 41 2UUN 3/1 (AR FUeU-FUNAN 2553 9. MLANERTNRT

1
P = o A

ANHINITNARNWAIENUAUYITE : NIUANHIN AW NTRIUATAZ LN

al
v a o

A3n1 9ARAU 14101 1wAANS 4ala AaLa3Ty uaz AN QLA
Effect of Potassium Sorbate on Microbial Decontamination and Shelf Life of Fresh Cut Cabbage

Rosidah, G., Jitareerat, P., Uthairatanakij, A., Sri-laong, V. and Samphanvejsopha, S.

nmslilnnenafuawnuaslalausuinemnruanlsAue NN TUATDINAANUEWEN I
Hauioy anaisdsmil uaz naeAafl wangusde

HATBINN9TNNIARERNFaNTsALANTIALATATUN NIRRT T8l
B9 yoyin desiny Aneadinid afsh giiniauia o137 Aiazans uas neeAail walnusds

=2 1 b4 a ildlu/ %
NNIANHIANUAIMNEIMNTUATAINAINTTR I sinuatagas Tusen linFudsenuls
BIFIUNT BIUUNEN TTUNUT 1199184 1aANdE 29Eeis Ta3ml waq@ing uay 1137 ATazees

ANuLslsuesFunMaNsRangNBANATYMNSTIN KA TIAN TN sf e A ATT e LT s TLg
Tnndelulszimalne
81011 ANEITIOU 21T ATATEDY LAY AVETAL AN

ANANTUEIEINLEINNUE BRI s uaze N s N RaNENga TuENT WA 8 TRg
L1998 ANAUT LAY 4VIETaE AN

a o al'd ' o ¥ d” v o 2 = 1%
HaTdaanT lwaduniseaniRfuiladudaresinwilaanias
st layey asiiesh Uimana3ns dnnuu imniaiau 0l egoen waz ANTIR NS

HANIENLIIBIFINANNNIaLL A g e L nFo AN WaesdinanFasen
wuA ATAYT asiiesh UiTo195ne angnf Tanusunns waz 0190l anftyanuni
da‘ dy a a o a
nsaanstuitlenreasaqduvisd 8.lalawazaaliumaanlulunzme
qiing INBgua uaz teainy Anedediong

HATB4N139T priming ABAMNINYBUNAATUFLAING
1in9 Wndanmg neeAal nadauzde efish gininuia uaz nnmna gl

o/ v a A % o
mmmmmmL‘umﬂmmuummﬂ@@mmfm\mi

a

= - = A
BIE NUATA Usziay ImaTaned uay 1Beyayn Aaeseyna

@ o A 2 1
nisuinengnipesnglinisliainia
T T azya A uaz Ue YR
& o = o o A, N A o dl o
HATR921ENALIN M UATT AR Ta e e F aue AnisuNa luiaendann
e dseaunes 1zed waauide sans wwAadan Useriaas Yumiu uas 2953 aAuinged



o

2. WELIANGATINAT 9 41 21TUN 3/1 (FeAw) Fuee-fuNAN 2553

421

425

429

433

437

441

445

449

453

457

461

465

469

473

o &

NNIADLAUBNTIDILABIUWUE Marroo Seedless AaN15aANY GA,

]
L4

o

Fgna ansussend qsANA Hauw uaz 918l Alna

o ay =
nsWauAfiannuanvaaylng
ANUATNE AP SunIWN

HATBNEIMNN HazANNITT et FeuLInEaRaANNTY WATANATIWI
216190 ANGAUTU 181907 Trawsy 59801 grsatiug way ailus newnn

Xl

nsvinliiigvsleulsduaniitivuannuana (Actinidia chinensis)laalaaiawilasuntans # : nasAnsnig

naeuulanauariaAanshania
qanarf Ailanans 518 lagtlsyas nans g fagn 2aung Wisnend Wwaliis uaz nun feuznunde

nnedudanisiaTtya99@as Colletotrichum gleosporioides aNWaldl 4 4lin Foadansaiavenuan
wRsUAd Weaadn Tnudin lano uas adas whagnuas

rnavasualianauuisaniunsaweamrestindenmnmisud tanuds
FUNIIeY NTARUS uaz Tesan gaiauns

sruuNT Wi ERIa YR luysNeTanemInsates un Al
YA auiliuninae wone BUTURLER uay gnIng AR

ANTAINUANEneugnIsnesnseivlulsemalne Inaldneousnednigineuazdneniznanig
\NEAT

Aang uns Usenn AINARE ANl VindT uaz 511 Asaedde

reiznefRAanTIMHNzaNLazNsUNURN SN vNeavemtidafianen
70 FudseIng LAz MmN UAAs

HaTR9tAaglasasaNiLENIueaLAzAITanULIENRasaagnstnuAuIeAanuiingg
adon Teriuddseng uas Suainn uasAs

anwnuznaisoyiiuinaesli 5 98anlgn o aoniBdenigyau s
a3q WiAvine

N12DANLLILWAZ RN ULATES AN A AN NN TNNUF A F9IRBUNI LA
aAW FaNT ANNAG @18quUNs wane a0 Mg uaz Trsan Jann

NM9UAR NNIRaALaznTIaaandaan lulszmalng
FIng Auad BANN 29157 Qs Vinwasey SULRnY 2909ANIA WAT TUT WINNNEN

navasguuRsanisasniuinaasndosliananannns Yovas lunaeannass
NAWIN BUITTNL UAT QIIEN BEfR



Xl

477

481

485

489

493

497

501

505

509

513

517

521

525

529

TN 41 2UUN 3/1 (AR FUeU-FUNAN 2553 9. MLANERTNRT

nanaslalpgusanisastyRsTnaaandaeld Dendrobium Queen Pink
NAWID BUFITIU LAY NINT AI1NAT

@mmﬁﬁLL@:Lﬁmmm@mmumﬁmmL%:m Colletrotrichum gloeosporioides @Rl3ALaUUNININALD
NANZHIY

aa okl 3 a a o s a o o a c_a I 4

AN N7 HAUNY ARB1TETAU LaANTE 291017 LAY LA gmmﬂ LiNelN gl

o

AN@INN D N RuT AU Tnauazinainamewludsuianseunsdsag oen

a

ANTR ATAANITYAL
HAYRINI9IIAUNARNNIE LEIAINNIBNLAT AN LIS IaAn U9 T

ANTR ATAANITYAL
HAYR9TEEZNAINTT Wit viandssantsdudintsenuarauulanss e s danuginginng

AR adanRneyanl way griunn aungasend
HATBINNINATIABNITUEIAINIBNUATANNUTIUI I TDUNRANUT LTI

AR adaAnyal uaz 93691 Uanga

'
o & o

NANDITLEZINAINIT WLV NTABN19E LA NI N AT AN LT LI UDUN A ANUE TR

2

AR adaRnIeyail 3691 Yannh uay q1inn Bungessnl

ANEOERNEN LAz teaNandaUgnuazdinadaine
AR adaanoyal gand Waames wnainil Ussduias uay #assos alnsennsnd

HaTBsHFNNaaRNFaRnINIWNaLFNEaTly
\Wryanng Saudiung Asnus Asstyiad uaz dsneAnas nautiag

AaiusnEnan lelugninussenniAsauLlad
\Wryanng Saudiung Asniue A3styIad waz dseAnas naudiag

o P P 2
AunmanlendseanlilssinAesaainsaalaanieise
\Woyanng Saudung Asnue A3styIad waz UsaAnas nauding

anmuzdniguinenzesan bieny 11 waznisisyreandall 6 alianidgn o annfiidenigyaus
aq Wuiing

o«

nanasnisaanulalngusaniEs AL InIeIwIn 6 anawiig

a

299917 AIIUNS B INTSINADU WAz A ynsh

N3sTldUHANNIIATUANN NI BTN TLITNS WA NAAIAL AR IndAUATL T
nies onfiana way eeniy nqa990s



o

2. WELIANGATINAT 9 41 21TUN 3/1 (FeAw) Fuee-fuNAN 2553

533

537

541

545

549

553

557

561

565

569

573

577

581

NI9ATEYIBINANLALNDRUGINT IN-1N1MT
n3F 2HINa UaY UseAeAu nauLn

nazaani taationanlaasenismulaniansluresnsaznaiugidldngin-inwms
naes antlana Usznang Asialad uay efns anaasas

N19UsziiuNaNNIARTUARININTBINATIB N
UsruWus wunn ndes allana uaz FeeAng nuaune

NIWENUNHARA T AANNNANA M BAN AN T TN TNT UL B TRANT
AN Lnyany 3ving evdoy laadl widesgalandln DiRAY wmegnn way Wik Nnetian

nsdiulpanissenidniugunanningasiaeds Scarification
ity wakau nasAall wariruydt aiish giininuia way wian yoygnasslae

g

ANINERER9784 antioxidant enzymes Az lipid peroxidation fuAMNUTIUIIaUNARRUTEN A THARLE

AI3T0U 5 # hydropriming
nfagds TmMuNaNIAY AU AL A NUN Sauznundy AagnA grate uas naeAail warltusd

= a P A aa
A1988ngMENNIINInAINseula Winesa luad Stemonaceae lunisaruANLLATIEY
vnliiAnlsaluine : grsemsimunzan

o o - o

gl yrynnia nasdall warkmuyde Auaudnwal F0199d waz vasmil FAnsgunINg

= v e o ' = = \ o &0 v
nsAnENIldTsauuan1saefdunuisan s asuulamiediszanssiaiuginnentli # 4
nesfall warlmusdy woaicy Aneaeimlafish griuinuia 0731 ATazens asiiu NATTY uas
NN L UNAIRA

nstinengnIaiuinE e RuglaaEusioaussqsiusiaiia Clamshel
AEf) NIWEL taaiiny Anedaediond o131 ATazees uaz afsh grinimuAa

nsgnsanistaniuNzwiufinaanlll # 4anaiadueneniEnu
V73T ATAYRed Haainy Aanededim afish 9vininuna nesAall waltuzde asiiu HagT
WAz dNgN UNAARAR

naTesgnTanAanNslans lunsdugauuaiBanelsa Escherichia coli, Staphylococcus aureus WA
Salmonella typhimurium
o o =

ATTYEU WeANAN WNses WRBUARTE TnA Avazeann sumu uasiEay tssgans lanvilszidsy
nRFed Jansqunang uaznssdall watlsuzde

QVaNNIFNUeeNTIATUILIEIUA 7] 2B9NaNWHe131 DA wazn NN
RN WanEllszAU Wnsws RaNANTRG waz Hsua Toyafyeana

HATBINNIINIFAULATILLZAN UM AR AN NN T BN ABWYIERUS LN LA
Tsriln Ansnnms Hawiny Aanaissmd ey afish griaiaunia

Xl



XIV TN 41 2UUN 3/1 (AR FUeU-FUNAN 2553 9. MLANERTNRT

' (% v
a a 0 a A o o o

585  nisAnmuBauifisuauaNiRnisalsesluniainanaininstyeiutiuegg

o

a

Syeyiug (WT9a3a AN 19904aRT UAT FENT A13N)A

o o & a4 o o
589  miawasuulasansenns uazansng Al ludamaesiiiunsruaunisdn

B AU B3 AATTY WAL DINFT AINAARS

593 BvBnAT89 K-A§inaunuu sepuaniiintadinauaynisiudiulatiaesiduuile
38N firda 93 NATTW uaz i) nvnaans

597  AruaNLReIaNlsznay Biopolymer anuiluaziwamy
36N firda 999 NAYTW waz nign Wvnaans

601  BNBWALDINNNENIUINTINNAFRANHIUEN NN WA T8t gesaln
THNUG FOUNAY DIFT AMNAARF waz a3iu NingTu

'
v

605  mamwanLEInalANRAnanTRTesiuletieflusansedeunanswsidanis

ni¥Ae audsrln asiiu MingTu way ningn wIMnaAes

609  nsAnwAmANLANNaLaznan ntesianLinalianuilinadiuazuilsiuddiuas
ni¥Ae andszln asiiu MingTu way ningn wImnaAes

613  asusznauuednainaisannlaenuazmanaasaduiug linzazn
Beznad Tuniasey e3iu MATTU AT DINFT aIMNARRS

617  Usr@ninmnaduansfinueyyadaszainansainilasnuazindnueseiuiuganina
Beznad Tuniasey e3iu MATTU AT DINFT aIMNARRS

621 mimuﬂummmvt,mviﬁmmmﬁ?%lumﬂmwmmmmmnmmnmmw (Suaeda maritima)
PEEY Tu‘ﬂ’ﬁ‘llil ATNU Lﬂﬂ“ﬁ“ﬁu A mgﬁ’] Lﬂ’mﬂ@@[ﬂ[ﬂ

v
A a

625  msldvduvenszmeivedudumennasyuuianniumaglaailueflsznaugs
An an

o

36191 Tue1Tue 23N NATTY 0I)F1 AN

-

5 uay Aasns Aanassyiinl

629  watAneuualgiadunausalnainllsiulalaglame
RN FOUNAY DINFT AMNAARR WAz B3R NRTTY

633 avAlsznaumaaiuazlss@vsnnlunsdudumiouuaiFaaesinsiunenssive 5 9in
ANNA Wiy 297 NATTW DI7FN WIMNAARE WAy FI9ens Aduaatlszil

637 ﬂsvwﬁmwhmsﬂummmaummmmmnmmnmvmm (Suaeo’a maritima)
@’qu ‘WJ‘LA'MLL WU mmmu mgﬁ’] L@Tﬂﬂ@@[ﬂ[ﬂ WAy AT790d G]\‘ILLZN?J?“"V]‘]J



o

2. WELIANGATINAT 9 41 21TUN 3/1 (FeAw) Fuee-fuNAN 2553 XV

641 NN9ATIZHRIALsTNaLLRY Michelia alba DC. faenmila Solid-Phase Micro Extraction Head Space Gas
Chromatography Mass Spectrometry
a1 nssed I wAna g wunaans ez asiiu gy
645  ninlasuulasesAdsznauniaualnasBunnuans catechins 18918840 IAFLAN Tl ALNTA LA LAY
argiiflandame

a &

uNNIRl WA 23R NATTY UAT DINFT LAUNAARH
649  ansnaresilogFusiaasuulasansoilusivdeudinaiiuguanenuza 105
a39iel 1141 237U NAYTU UaT DIFT 1aUNaans

653  NMIANBTUILINELITUANINENITMEURIRTANA LAY
1360 Warava g Wwvnaansd esiiu ngTu way Tasa dann

657  nmsamzinAdagaesalsaninanaviediutedine 3 ailn
tnufing Yoyds ningn 1w1vnadng way a3 NATTY

661 naveafilatuazinansanase lulanediuasannanving Gracilaria spp.
EATAT UATIAAR DITY \@IMNAARA a3iiu NATTU way TAsa dann

665  antiinianianwaeslulenedimedanaming Gracilaria spp.
EATLAT UATIAAR DITY WIVNAARA a3iiu agTU way TAsan dann

669  nismuInaiuanuilaiudidruasluntsussdnlesinusiaan
aiRgna liuaers a9 HAgTu 0i)g0 WwIvnaans uas gnail Useiitiunes

673 HNAUBIANT TINT-1, ﬂ’]ﬁ"vl’]?.l‘i\m LL@uﬂﬁ‘ﬂLL@ﬂﬂ@i‘Uﬂﬁlﬂﬂmeﬂ’TWLLZ\]w‘ﬂ’]F;Iﬂ’]im‘]_liﬂH’m@\‘iﬁNﬂﬂ

q
o= e

unnsol LTa SATLAT uAsLARA B3y mm‘nu ingn wvnaans 2ladnenl unndiyatl uaz
Yeyeyn 4ATe

677  naFeuiaunedntnnnlsRaes Enteromorpha intestinalis IngnsaiARILANLALTIN TR
uiaas Wegee 0ign \wIMnNaans a3 NAgTW uaz trnn 31

681  puantAnsiluansfiruanyadascaaslulanedusaanlsdan Enteromorpha intestinalis
uiaas Wegese 0ign \wIMNaans e NAgTW uaz trnn Jan1

685  puanmuzasshlsiulalaslamninailiannisdesaarssoaeulailsfies
Fig1nsnl Axdsvau nign Wwunaans uaz asiiu NAgT

689  wavasAnndinfuuaznanlunistesaatefoenasieAaNTRENIaNENIN — AN LAz
ansvenszmevedilsiulalaslamning
Fig1nenl Axdsvay nign WwIunaans uas asiiu iAgT

U



XVI

693

697

701

705

709

713

7

721

726

TN 41 2UUN 3/1 (AR FUeU-FUNAN 2553

AUANEIUENNINEN WA LAz anvenseiaaadilshulalaslananiie
nlgarnnistieasanadaeanlaililssieg

2

BINTTOU LAATNIAANS DINFT ANMNAARSH 85U IRATTN uaz 1UHn1 U9sasAuAs

nsuangeallpsaaniisfiulalaslammaiuiaainnislatasladfeansa

2

BINTTOL LAATNIAANS DINFT ANMNAARSH 85U IRATTN uaz 1UHn1 UssasAuAs

o o

nsdszifiulse@ninimniaduansfinueyyadasyaassyevudnfsdauansia
AFung AAY I LevNAARs LaT 8TNU AT

naazuntlasansernsaassoyavandaeida Lactobacillus plantarum
AFung 29AGAU I LaUNAARE LaT BTNU AT

navasimagiasasiaatgnisliaueesdenanndonliananennn
191 Sy Fmud lewiey Anadadimnd uaz afish avainuia

AT sAunuNFalefiduinnsagsanuaznnasny AU InvednnIn@anla
NOHOA YoyAS AN NAUUENYTA NIA ARANIULY uaz 2dUs onaas

nstinagnIaiuineaesnanin
NNEYAUN WABgAY Asde asnuwineyTo) uay Swus niweiine

2. INYIFARTINEAT



o

2. MENANARTINEAT 19 41 21TU% 3/1 (FeAm) Auaneu-fuanAN 2553 XVII

CRYERV b IS TR
(@uuinfm)

119419INUNANARNTINE AT (Agriculture
Science Journal) UANANIANAINYNANARTNNTINEHS
wisdlszmenelunszusumguang 1Huwaaudeann
PNIFNTINYVANARTNITNERT (Asst Newsletter) f;fmi

RUUN 1 TN 30 (WN9AN 2540) HiELsvasinNaNun

e e aulalunen S Anen A dR SN N s
faannTn | ESndean A

Ldi'mﬁ't}ﬁﬁmxmmmﬁmﬁhmmw
ANUIPNARTINHATATOLARN :

1. 974948 (Technical Paper) 1fuianans
AnaanisiitelauanaudseluduinanAans
NNINHAT

2.UNA21H (Articles) LI uLanans
ﬁwﬁﬁﬂmmﬁmumwﬁmﬂa AITNARALTAULAY
szaunisalifenfiAnanAaninisinems

3. apuue (Letters) Luanuunaianes
ussounEnaLieLaue AN AATINATLAYY videTAufia
ﬂ']’]ﬁJﬁﬁ]Lﬁu’ﬂﬂﬂﬁﬂﬁ'ﬁ/ﬂéuﬂ AABAAUAIINTUAY
Uszaunisnffingsla
NNSLATENAURLIL

1. AURLY ATANNAgAaNAIRasTae 14
Tdsunsululastanfiise (Microsoft Word) uaads
Aualiu A1uou 4 g0 wieanboafafiin G inWan
8370A1 MAAULTIY YN Az RNAuTiREA N9
25 Usmimsantin SaamenvianueliagsiFu 10 wi

2. dadag aosaznyiadn ldonafull ua
aP1NsaN =050 AR NedNAYS LazAISANMLATE
Gesntnaaiiel¥ifuiaites (Running heads) /9%
ﬁ'l?ﬁ“/%ﬂ’]‘]ﬁ’}vl%ﬁlLL@vﬂWHWﬁQﬂQH

3. mamwu Lﬂummmu Wanmnneuay
NHNEING W5 RUTIADUTITN911 FLYAINTAUAL
s9ia bl eielfog

1%

4. unAmga (Abstract) Hian 1w Ineuay

1
o A

o 4} o v |
NBBING B Eﬁq%ﬂimgmummum Lﬂuﬂqﬁ‘@?ﬂ

a

an9xd1ATY1e9i7e9 tTnalanizetn9Ee danlszasd

3annsuazia liAYTIAL 200 A1 ViEe 3% T89FniEad
wazliszyA1d1Any (Keywords) tHlunisndanguiing
abstract a7uau AL 5 A 138

5. 1iann (Text) dviFudeatlssinnentiae
pastlaznaudnavintie fasielils

N. A147 (introduction) Wanaad
tlyuardngiseasd uazatasauiienismsaanans
(Literature review)

2. gUnsiluaziBinis (Materials and
Methods) Aq3Usenaufae

- AredufsiRaafuLATeaileanay
Qﬂﬂ?ﬂiﬁ%ﬁ‘lumammm Tnelifavsrymunenaausn
Hludie

- AnesunefaiEnnsfilinanas usls
sflufesedunedsnisidesnfiuuueii daflud
i laguilneavialueguda n1sduugunaniuazianig
Wasuiludaupeiuldfeauandade

A. NA (Results) LHun171auana189
nn9adeus laimasesunatingnn Anduldll acsaoug
1ufunns18Rn919n 999 vidannalsznen Geinfudig
FraBLneTingyinda uazifhudgssiuidiaies

4. uvdansos (Discussion) tfunnsg
Fanslnansise (1) ilelfindennnuisnnnudisiug
whandnnsTinannua (2) auayuiedndiunoeg
ﬁﬁémuﬂmﬁ@u (3) WRsUMEUAUNANNTIRLATNNT
ﬁmmumwmﬁﬁ'u (4) agansrdrAnyuazilszdan
NENUTRINANITIRE B”Jﬁmmiwmmmﬁuﬁqﬂmm
vradeldudaluansey mmmm@\m@\mmmwmm
nannaudialauaLLziian1siselueunan uay mmm

azin U sz Tamed

A, ANUBUAM
(Ackowledgements) a1alv3a bl TR LA Wunisuans
puaanpnuAffitasinielfiuide uaznissien
anansqanslidiond waRlfidugsanaudae

. LAan@1981994 (Literature  cited)
nnednsBaenansluiiiedesldsruudenassl (name-
and-year system) 1 AUA1 (2536) 31841U9N... YiTD
(Auan, 2536) lunstliflunmedange sisanslae 7
\deufiaansaenn Tﬁl%%mmﬂumméﬁnqwnﬂ
Al 19 Murashige and Skoog (1962) w38
(Murashige and Skoog,1962)

TumnausIENITeNA1T8198 ?ﬁqﬂiﬂngﬂq
neidesliiFassnusaudes %@mmmrﬁﬁumﬂumn
fuduanlng widniusnasnelsy L‘VlﬂsLMsLTﬁ]‘ﬂ’&ﬂ@
Sudasdemlnglifedldinad uanaeny Lfﬂﬂmm
vihandneaaluilade it Tiasdnaianansle 7 i
el lANN s ARNI



XVIII 17 41 2UUR 3/1 (Am) AueNe-SuNAN 2553

AnFUN5a1s (Periodicals) AISIILARIAL AT
AN (@5 %mq@) 7 (w.A) Toikes (ud

dsngluansans) F8012003 (Wdededng) 17 : wih
A2DENY

AN AT uazAANAR AUNAEAS. 2536. drainray
F19914. 2.908.n1+.26 : 80-87.

Tekrony, D. M., D. B. Egli and A. D. Phillips. 1980.
Effect of field weathering on the viability and
vigor of soybean seeds. Agron. J.72 : 749-
753.

AMSUA9T (Text books) AATEEARALAAT

fuss (Fasi daana) o (n.a.) Touiede
Frninfiand leafifat wih
ABEN ;

ingmn daunuudd. 2536. n19hdldsunsu Page
Maker 4.0. finsiasedi 2. 1 lana wWaums an,
NPNNHUIUAT. 346 1.

Villadsen, J. and M. L. Michelsen. 1978. Solution of
Differential Equation Models by Polynomial
Approximation. Prentice-Hall. New Jersey.
445p.

fusutandsdsznausnaeny (Reports  and

Proceedings)

AN (a6 %amq@) Y (w.a.) Taides de
918N 1TBNNTLl TN &0 Wi
ADEN ;

'S

897 aozilnsey. 2513, naNanRuiuar Ul genug
drqalwanaiu. s1a9uAIufinaniin,
TAsen193qadiainanazdnadng.
NUNINLNRLUNEATAVART, NN, 42U,

Noda, K., L. Chaiwiratnukul, S. Kanjanajirawong and
M. Teerawatsakul. 1985. Some biological
characteristics of Pennisetum spp. in
Thailand. Proc. the 10" Conf. of Asian-Pacific
Weed Science Society, Bangkok, Thailand. p.
75-80.

Tongpan, S., T. Panayotou, S. Jetanavanich, K.
Faichampa and C. Mehl. 1990. Deforestation
and poverty : Can commercial and social
forestry break the vicious circle? Research
report No. 2. The 1990 TDRI Year-End
Conference. Chon Buri, Thailand. 176p.

Thainugul, W. and S, Photiwattautum. 1988. Sail

conservation under rubber in Thailand pp.

2. NYAARTINTEAT

859-868. In S. Rimwanich (ed.). Proc. the 5"
International Soil Conservation Conf. Vol 2.
January 1988. Bangkok, Thailand.
6. nMwisznay (lllustration)
A, ANEY ATEIUATNINY-A1 FANFUNINA
granfluaeld auianinasinaniaaafle 9.0 x 13.5
A 1 o a -ﬂl o A a al al
a3 visewinfAlaTenlsnglumilsdeioFuy Wy
AR waN BRI Bt auas iAW asinutiy
Fospdtlvizanansosidunyn
al = % =< =l o o
9. AIWTLU LTEUAILURNNAAT AALUNTZAN:
215ANUINEAIT ATITauRIuIls@ediag Lettering
guide 1138 Letter press
= o @ [ (v
7. nmsdguminailunmndanguanss
Teeiu Vildsruvaearmindinagnny



o

2. MENANARTINEAT 19 41 21TU% 3/1 (FeAm) Auaneu-fuanAN 2553 XIX

AUz A US UL

(RUUNLAR)

12
o

eazigenuazgluuudeniunsine duiusizensuaiusieniudim

FuatiuFaaiia S1nulifu 4 ulinszae 49 hard copy A1UaL 4 70 WienAaTLARVTaTA 1 wiu Ing
AuBoaTlsunsululassansfidsa (Microsoft Word for Windows) a3 97 15 2000 visa xp aelisuunnausiiu
Cordia New Vimﬁu (runnaessadnes Wig luuazidaareusazinde)

auAnsEA ALY 1EnszanEaunn A4 d119 ANWLUL Portrait TnaifaA1uiinnszae (page setup) @71

v
o

sreIzaal (Margins) A9l AU (Top) 1 9 B1uana (Bottom) 0.75 9 Anuding (Left) 1 Tia A1uqn (Right) 0.75 9
gaufiunszane (Gutter) Tudiaaldrn Gutter 3138 0 113 ¥anszmne (Header) 0.5 9 finaingzmne (Footer) 0.5 719
TraNaAUAIN

£ |
o

8509 eginreuuurenii A1 nguarnimdangy (uuniuAuazLsin) Taieauraznimd
AN LAY 2 Ui Wi euneanszreedecldn nnuualildnens Cordia New 211m 15 points AnsFamN
(bold) uazdnliiagfananautiingzany
FagilaunasAne 13U 1 UssinaInTeisesntwdangy WlETewin Inanim neuazniwndangy (wen
[ A b4 Y = a v 1 v o | o [ o
Auazussin) Winsunnaw uazsiesldiTeessn (Footnote) (:aaziduniivessn liigeeniingnll) Wuwuudidusiaigg

o

(ennnds) MAvlifinswnanalinsuynau Jeflauinnualiildnews Cordia New 211 12 points WxWAAMWA
(bold) AATAVBLUINVBINTINNTZA 1

NNTUNINIENRTIn (Footnote) MilduLuatauAaasniud® (1, 2, 3, ...) IngldWausuuy Cordia New 2114
10 points LazandaAINTATELENEIRINTINNTZANE

unARea (Abstract) : ﬁﬁqmwﬂwmmzmmﬁmqw Imﬁuéﬁfmuwﬁmﬂ@mméﬁmqwﬁ@ul,lﬁfﬁqmuﬁfm
unAntan 1 ne lnadseasidannail

A9 “Abstract” uas “unAnee” 13 1EnWaus Cordia New 211 14 points kasANWF21L (Bold) 4ANanana
PNTTAE

douiilennaessiaunAnte Manimdang ez w1 e T ldWeus Cordia New 111 14 points Ussinusn

' ¥ o = o v | ' v 1 a . o 1w

yastianti IiiEieanIn1ee9n 0.5 B uardndeninluwdaztentiuuudaninsdnvey (Justified) unAnteiflunisag
a19xA1Aty09Fes Insanizetnaga dngUseaad 3 suara Tiaasiiu 300 A1

\WHau (Text) : Usznaufaadausine Ae A1 gUnsniuazdsnis ua 3anina agl uazienansgnede yn
doulinnanudenuussaiiae

dl dy 1 dgl k2 1 v v o 1 ¥ 1 1 a o/ % v o o o s

Wetudawiianiinlud Widu 1 ussiniane (dentising ludauReaiulifieasuussin) Tae A1vii gunand
WazAaN19 Ha 3an3ndna a9l uazianan9dineda nuualiilinaus Cordia New 2W1a 14 points WNWHAMWY (Bold) 4%
AMNANUTINNTEANT

! d’l v ] 1 v o V6 ¥ & . . o ' 1

douanailanndeninuluusazeantin nuua i linWeus Cordia New 2114 14 points LTSHALINTRILAAZED

o o & I = o v | ' 1% I a o

PN IERUIININ9T91 0.5 W0 wazandenlNLsastantinluudanNdnuey (Justified)

d” ] ' a o o dgl
LHRUN @’Ju[ﬂ’]\‘i“’l AITNANTTUSAN mﬂﬂu



XX 17 41 2UUR 3/1 (Am) AueNe-SuNAN 2553 9. WMEANARTINEAT

1. A11d1 (Introduction) : tanaafsilym Niun dhgiszasdniedde uazsandanisnsaleanans (Literature
. %

review) AN¢l

2. 9UnsaluazdEnng (Materials and Methods) : Adsilsznaufos AesuNaiNaaiUsaslauazgUnaninld
Tun1smaaes Tnalddesszymunaaauaniiuiie Aesunalielsnisilinases nsd@auginsniuazdsnis Tdeawily
1 = o % o YV
drudeanulufiasueaniade

3. WA (Results) : Hun1sauana10an1994e walimasesunetingna Builullls avsmaugliunisldnis
na ¥iaNN Uszneunisasung AesuneAlInzyinga waniludasziuiiaises Aedunuazfaenwsinge lu aeng
nau waznn Fiendunndangeyingi Ineldnaus Cordia New 211/ 14 points (15LANNTN wAgIbRgaIN9
anulfatinadnia)

a o . . @ a - = a o o o g
4. 331503ua (Discussion) : Wunnsaansalnanimaaesizaniiae Tnedanwassasieldil

o o & A

(1) WialfirdasnniapNdNTUSTananN1INNIANNEA

a

(2) arfuayuisaAnAUNE e NN EauaNnen
(3) WRELWEUAUNANTIAELATNNIAA NN BRI EY

(4) BHiul sziAuniAuisad1Anyaasnannsiae

o

¥ K A v % o o ~ o = ¥ ~ a o
ﬂ"lﬁ“INEI’]F;I’]NLuuﬂ\iﬂjﬁgﬂqﬁi’ﬂﬂl’ﬂiﬁlLLﬂ\ﬂuﬂﬁi‘z@’]ﬂﬂ_lwﬂl’ﬂQLﬁ"a\W]ﬂ’]@QWﬁOQ paanaudalaualusivanifanu

a

auAnuazgnaiaztin el
5. @91 (Summary) : iunsdeansvdAnyuartlsvantneuresnaniiae

6. ATIauANs (Acknowledgements) : a1aivza RALS {unisuansaanveuaniunindoamaelifteudd

= 1 ¥ = ayy & Y o a o Y
LLZ\]Zﬁﬂ’]TL[ﬂ?EINL@ﬂ@ﬁi@@ﬁﬂiﬂﬁQﬂm wA R IEL T ugsaunneinsadae

a

7. 1@andn9a1984 (Literature cited) : ganzazidan luAuuetind L aauaiulng
8. nmwilsznau (llustration) : paeazidaATuA LBEINA WL @auaINAua:
NNIUNINNINATHNIIAAZUIULLNIW (Format  picture) L-ﬁ”qﬁ”gmmu (Layout), ANHEULN1TAAAT
(Wrapping style), uLiudnauasdanau (Behind text)

9. madiaumnaflunmdanguviasnuslsdu : Wisruuresnsiufinasniu



Agricultural Sci. J. 41(3/1)(Suppl.): 1-4 (2010) 2. Anel. i 41(3/1)(NAE): 1-4 (2553)

aussamwnsiasgiivlauazaandnaasindunasiugnauazdaaunslunisiiuinasiluen
Growth Performance and Productivity of Gac (Momordica cochinchinensis (Lour.) Spreng.) Thai and

Vietnam Provenance in the First Year

ZNEUT U559’ NSRIRE MOVESWIAUR Insa ngviasuduR was AT wgNasuRuR’

Banchong, Y.1, Haruthaithanasan, M.1, Haruthaithanasan, K. and Haruthaithanasan, &

Abstract

Gac (Momordica cochinchinensis (Lour.) Spreng. is a perennial climber in Cucurbitaceae family. It is
indigenous in the South and Southeast Asia. The seed membrane of ripe Gac fruit is bright red contains high
content of lycopene and beta-carotene. The objective of this study is to find out the planting system, growth and
yield performances of the two provenances of Gac, the Native Thai Provenance (NTP) and the Commercial
Vietnam Provenance (CVP). The experimental site is located in Amphoe Kabinburi, Prachinburi province. Data was
collected during October 2008 to October 2009. The result reveals that the NTP provided the higher growth rate
than the CVP. The average length of climbing stems (L) and diameter at ground level (D,) of the 1 year old NTP
were 8.33 m and 5.24 cm, respectively. While, the average L and D, of the 1 year old CVP were 6.12 m and 3.19
cm, respectively. The yield performance showed that the NTP yielded all year, its productivity (ripe fruit) was
134.97 kg. Whereas, the CVP fruited only in April to July, its productivity was 17.55 kg. The difference comparison
by t-test presented the significant higher rate of growth and yield in the NTP than those in the CVP (p<0.05).

Keywords: Gac, Momordica cochinchinensis (Lour.) Spreng., growth, productivity
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Figure 1 The differences of Gac fruit; the Native Thai Provenance (A) and the Commercial Vietnam Provenance (B).

Table 1 Growth, flowering and fruiting Characteristics of Gac, the Native Thai Provenance (NTP) and the

Commercial Vietnam Provenance (CVP).

Provenance NTP CVP
length of climbing stem (L,m)* 8.33 6.12
diameter at ground level (D,,cm)* 5.24 3.19
Time from transplanting to flowering (day)* 118.25 91.7
Male and female ratio 43 .57 45:55
Percentage of female flowers forming fruit(%)"™ 90.26 96.45
Time of fruit development (day)* 44.5 66.5
Yielding period all year April-duly
Productivity (kg)* 134.97 17.55

Note :  * = Significant at 95 % probability level by t-test

"™ = Non significantly

Table 2 Size and component of Gac fruit, the Native Thai Provenance (NTP) and the Commercial Vietnam

Provenance (CVP).

Provenance NTP CVP
Fruit length (cm) 12.6 13.8
Fruit circumference (cm) 32.5 40.25
Fruit weight(g) 437.9 710.8
Seed membrane weight(g) 110.28 124.68
Percentage of seed membrane (%) 20.5 17.54
Percentage of seed (%) 11.44 12.61
Percentage of mesocarp (%) 46.68 52.85

Percentage of exocarp (%) 21.38 16.99
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nsagaaiigatanmnsanasi@nangnisiiusne g aazmalla Photo-Stimulated Luminescence

Identification of Irradiated Foods at Various Storage Times by Photo-Stimulated Luminescence Technique

VENINGA LA5TY §IANA AAAYUAT WAZ AR LARNAS

Charoen, 8.1, Sajjabut, s." and Eamsiri, J!

Abstract

Studies were carried out to investigate the use of photo-stimulated luminescence technique (PSL) to identify
irradiated ground chilli and ground pepper (2, 6 and 10 kGy) at various storage times. In addition, the repeatability
of the PSL instrument was determined by testing 100 measurements on 4 kinds of non-irradiated and irradiated
foods (2, 6 and 10 kGy): ground chilli, ground pepper, turmeric powder and black sesame seeds. The results
showed that the PSL technique gave absolutely correct measurements on irradiated chilli and non-irradiated
pepper at all storage periods tested, yielding positive and negative results, respectively. Measurements of non-
irradiated chilli and irradiated pepper did not always yield corresponding results. The repeatability of PSL
measurements on non-irradiated ground chilli, ground pepper, turmeric powder and black sesame seeds were
correct 85, 100, 100 and 100% of the times, respectively (reading as negative results). The PSL measurements
gave the 100% correct results for all doses of irradiated ground chilli and turmeric powder (reading as positive
results) but the PSL signals for all doses of irradiated ground pepper and black sesame seeds were classified as
intermediate or positive results.

Keywords: irradiated foods, identification, spice, photo-stimulated luminescence (PSL)
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Figure 1 Pulsed PSL manufactured by SURRC, Glasgow, UK.

Table 1 PSL signals from non-irradiated and irradiated chilli and pepper at different storage time.

Storage PSL Signals (Counts/60s)
time Ground chilli Ground pepper
(week) Non-irradiated 2 kGy 6 kGy 10 kGy Non-irradiated 2 kGy 6 kGy 10 kGy
0 548 183,459 335,692 297,948 342 4,776 4,187 2,890
4 886 195,180 208,812 173,054 345 3,030 5,069 3,505
8 829 335,614 122,446 162,264 392 6,456 6,857 4,206
12 722 155,848 171,938 150,824 400 3,298 5,863 3,064
16 657 134,385 118,489 147,265 326 3,263 5,803 1,673
20 566 107,340 110,288 109,079 346 8,457 3,003 2,310
24 631 131,050 165,446 108,626 295 1,629 3,331 2,540
28 520 176,117 129,669 126,793 303 1,712 7,693 1,883
32 670 133,512 540,403 160,894 298 1,324 2,482 2,162
36 596 135,709 101,693 163,968 400 1,609 3,872 2,439
40 594 72,629 132,229 229,233 332 1,774 6,467 2,477
44 508 67,096 302,496 96,436 349 4,956 4,772 3,116

48 545 128,149 133,215 115,337 266 1,381 3,380 1,831
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Table 2 PSL signals from 100 measurements of 4 kinds of non-irradiated and irradiated foods.

Foods Irradiation Average PSL signals PSL readings ( times from100 measurements )
Dose (kGy) (counts /60s) Negative Intermediate Positive
Ground Chilli 0 528+104 85 15 0
2 149,135+392 - - 100
6 174,033+421 - - 100
10 176,087+422 - - 100
Ground Pepper 0 385+099 100 - -
2 11,181+138 - - 100
6 15,137+144 - - 100
10 29,994+159 - - 100
Turmeric Powder 0 359+113 100 - -
2 16,001+146 - - 100
6 22,454+190 - - 100
10 18,525+159 - - 100
Black Sesame Seeds 0 293+109 100 - -
2 3,480+099 - 94 6
6 4,132+126 - 89 1

10 3,499+106 - 9% 5
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Effect of lisomaltulose as a Sugar Substitute on Cookies Quality

897501 Andlanmna’ 89N 1adygasaia’ waz Iggal tuing’

Itthisoponkul, T.1, Charoensuwannakit, Y.2 and Pinkate, W.2

Abstract
Isomaltulose is a reducing disaccharide produced by enzymatic conversion of sucrose obtained from sugar

cane. It provides noncariogenic effect and influences slightly glucose and insulin blood levels when digested. The
objective of this study was to investigate the suitability of isomaltulose as a replacement for sucrose in cookies.
Sucrose was replaced with isomaltulose at various levels ranging from 25% to 100%. Cookies containing 100%
sucrose were also prepared to use as the control. Physical properties such as spread ratio, color, moisture
content, and hardness of all cookie recipes were evaluated. The consumer likeness was evaluated using a 9-point
hedonic scale. The results showed that moisture content, darkness and softness of cookies increased with
increasing isomaltulose level, while the spread ratios were not difference. Overall likeness scores of the 30%
isomaltulose level were highest. The suitable temperature and baking time of isomaltulose containing cookies was
170°C at 12 min. Following an in-vitro starch hydrolysis studies, it was found that the hydrolysis rate of 100%
isomaltulose cookies was lowest, followed by 30% isomaltulose cookies and control, respectively. Isomaltulose
appears to be suitable as a partial replacer for sucrose in cookies based on similar cookies properties and
likeness scores. Also, it would reduce the amount of metabolized sugars in the diet.
Keywords: isomaltulose, cookies, in-vitro starch hydrolysis
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Table 1 Formulation of cookies.'

% sugar substituted

Ingredients (g) control
1s025% 1s030% 1s050% 1s075% 1s0100%

wheat flour 190 190 190 190 190 190
sugar 100 75 70 50 25 0

Isomaltulose 0 12.5 15 25 37.5 50
butter 170 170 170 170 170 170
egg 25 25 25 25 25 25
baking soda 1.77 1.77 1.77 1.77 1.77 1.77
salt 1.20 1.20 1.20 1.20 1.20 1.20
vanilla 1.67 1.67 1.67 1.67 1.67 1.67
fresh milk 13.3 13.3 13.3 13.3 13.3 13.3

'Control, Is025, 1s030, 1s050, I1so75 and 1so100 cookies prepared with 0, 25, 30, 50, 75 and 100% replacement of sucrose with isomaltulose which

is two times sweeter than sucrose, respectively.

Table 2 Physicochemical characteristics and sensory properties of cookies.

Treatment Moisture Hardness Spread Sensory properties
content ratio Appear Color Odor Taste Hardness Overall
(%) accept
control 0.81a’ 16.72a 3.60a 7.3% 7.31a 6.93a 6.95a 6.47a 7.54a
15025% 2.34b 16.10a 3.40a 7.07a 6.84b 6.70a 6.84a 6.17a 7.24a
15030% 2.45b 16.28a 3.60a 7.17a 6.94b 6.80a 6.67a 6.13a 7.20a
1S050% 2.37b 12.62b 3.30a 6.85bc  6.78b 6.53b 6.36b 5.81b 6.60b
1075% 2.98¢ 11.05bc 3.30a 6.76¢C 6.51c 6.27¢ 5.69c 5.20c 5.96C
10100% 3.16d 9.57c 3.50a 6.44d 6.32¢ 5.94d 5.23d 4.54d 5.34d

'Means for each characteristic followed by the same letter are not significantly different at P> 0.05 by DMRT test.

Total starch hydrolysis rate

z; f N—

=4~ Control
~-15030
Iso 100

Total starch hydrolysis (%)
[ )
= oS

0 30 60 S0 120 150 180

Time {min)

Figure 1 Effect of isomaltulose content on hydrolysis rate of cookies.
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Partial Purification of R-Glucanase from Fruiting Bodies of Straw Mushroom (Volvariella volvacea)

by Aqueous Two Phase Extraction and Its Hydrolysis of Mushrooms Cell Walls

ASTuEN ADAHNWATMY nun Sauznunda’ aipgn Wwvnaana’ uaz A ad @'

Satitmanwiwat, S., Ratanakhanokchai, K.', Laohakunijit, N." and Kyu, K.L."

Abstract

The objective of this study was to partially purify 3-glucanase from crude enzyme extract of straw mushroom
(Volvariella volvacea). The crude enzyme extract was prepared from the fruiting bodies of straw mushroom. The R-
glucanase was partially purified using an aqueous two-phase extraction with Triton X-114 and followed by
ammonium sulfate precipitation in the range of 50-80% saturation. The 3-glucanase activity was increased 4.1-fold
with recovery yield of 70%. The phenolic compound was also reduced to 7.2% of the original content, avoiding the
post purification tanning of the enzyme. Furthermore, the 3-glucanase was able to hydrolyze V. volvacea cell-wall
and other mushrooms cell-walls such as oyster mushroom (Pleurotus sajor-carjo) and ear mushroom (Auricularia
auricular).

Keywords: aqueous two-phase, 3-glucanase, mushrooms cell-walls, Volvariella volvacea
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Introduction

Volvariella volvacea (Bull ex Fr.) Sing., is an edible straw mushroom that belongs to Basidiomycetes. The straw
mushroom fruiting body is white or gray with short stipe and large cap and it is cultivated mainly in South-East
Asian countries (Ahlawat et al., 2008). The straw mushroom has a short shelf life due to autolysis. Cell wall
autolysis is the process during fruiting body development in badiomycetous fungi. 3-Glucanases are important in
the autolysis process, since the major structural component of the V. volvacea fruting body cell wall is R-1, 3-
linked-D-glucan with 3-1, 6 branches. 3-Glucanases are the enzymes, which can cleave the - glycosidic linkage
of glucans (Fukada et al., 2008). It has been reported that R-glucanases are not hydrophobic enzyme category
(Sassoon and Mooibroek, 2001). In addition, crude enzymes extract from mushroom present a large variety of
phenolic compounds that can bind tightly to the enzymes and change their characteristics (Nunez-Delicado et al.,
1996). In order to solve this problem, this study tries to improve a simple and mild condition to extract and purify

[3-glucanases from fruiting bodies of V.volvacea. The method of partial purification is based on the temperature-

"anzninenstanmuazinalulad avdnensematuladnszaannaisuy? indan vegwiiau nganne 10150 dsznalna
'School of Bioresources and Technology, King Mongkut's University of Technology Thonburi, Bangkuntien, Bangkok 10150, Thailand



14 TN 41 2UUN 3/1 (AR FUEU-FUNAN 2553 2. MLIANERTNAT

induced phase partitioning of Triton X-114 which produces an aqueous two-phase system and followed by
ammonium sulfate precipitation. The possible application of partially purified 3-glucanases is to hydrolyze cell-wall

of mushroom to improve flavor extraction process in further study.

Materials and Methods

Crude 3-glucanases was extracted from fruting bodies of V. volvacea according to the method of Fukada et al.
(2008). The fruting bodies were washed thoroughly with tap water. They were chopped, soaked in 500 ml of 10
mM sodium phosphate buffer (pH 6). The homogenate was filtered through four layers of cheesecloth and kept at
4°C for 90 min before centrifugation at 10,000 rpm at 4°C for 30 min. The supernatant was obtained and used as a
crude enzyme extract. Then the next step was partial purification by the modified method of Nunez-Delicado et al.
(1996). This supernatant was subjected to temperature-induced phase partitioning by increasing the Triton X-114
concentration by an additional 10% (v/v) at 4 °C and then warming to 35 °C for 15 min. After 10 min, the solution
became spontaneously turbid due to the formation, aggregation, and precipitation of large mixed micelles of
detergent which contained hydrophobic proteins and phenolic compounds. This solution was centrifuged at
10,000 rpm for 15 min at 25 °C. The detergent rich phase was discarded and the clean supernatant containing the
R-glucanases brought to 50-80% saturation with solid ammonium sulfate. The precipitate obtained between 50
and 80% was collected by centrifugation, dissolved in a minimal volume of 10 mM sodium phosphate buffer (pH
6) and dialysed for 24 h at 4 °C. The R-glucanases activity was measured by determining the amount of reducing
sugar released from 1% laminarin using Somogyi method with glucose as a standard (Somogyi, 1952). One unit of
the R-glucanase activity was defined as the amount of enzyme that liberated 1 pmol of reducing sugar in 1 min
under the above conditions. Protein concentration was measured as described by the method of Lowry et al.
(1951) using bovine serum albumin as a standard. Phenolic compounds were measured according to the method
of Singleton and Rossi (1965). To study efficiency of R-glucanases, 1% powder (V. volvacea, P. sajor-carjo and A.
auricular )(in 10 mM sodium phosphate buffer (pH 6)) were hydrolyzed with 2.0 unit/g of mushroom powder at 50

°C for 60 min and the amounts of reducing sugars produced were determined by Somogyi method.

Results and Discussion

It is hard to purify enzymes from mushroom extracts, since the presence of a large variety and quantity of
secondary products (phenolic compounds) which can bind tightly to the enzymes. Triton X-114 has found to
remove phenolic compounds from fruits leaves and tubers. Triton X-114 present the characteristic of forming clear
solution in buffer at 4 °C, while it separated into two phases at 20 °C due to the formation of large micellar
aggregate. This special feature has been used to separate integral protein from hydrophilic proteins, because the
former remained in detergent phase. In mushroom, Nunez-Delicado et al. (1996) reported that Tritron X-114-aided
purification was excellent method for isolating latent tyrosinase from fruiting bodies of Agaricus bisporus and
reduced phenolic compounds. In this study, partially purification by the combination of detergent Triton X-114 and
followed by ammonium sulfate precipitation to avoid enzymatic browning during R-glucanase purification from
fruiting bodies of V. volvacea was conducted. Triton X-114 (10% v/v) was added during purification steps to
remove phenolic compounds and hydrophobic proteins. Therefore, 3-glucanases was remained in aqueous
phase since it was not enzyme in hydrophobic enzyme category (Sassoon and Mooibroek, 2001). As shown in
Table 1, 44.75% of the phenolic compound was obtained in the second step. In the final step, the ammonium

sulfate fractionation gave a 4.1-fold purification with 70% yield and 7.2% of phenolic compound was remained.
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Table 1 Partial purification of 3-glucanase of fruiting bodies from V. volvacea.

Purification steps Total Total activity Specific Purification Yield Phenolic % Phenolic
protein (mU) activity (fold) (%) compounds compounds
(mg) (mU/mg) (mg/ml) remained
Crude enzyme 13.67 496.30 36.30 1.00 100.00 22.77 100.00
10% (V/V) TritonX-114 11.36 451.85 39.77 1.09 91.05 10.19 44.75
50-80% (NH,),SO, 2.30 343.21 149.21 4.1 70.15 1.64 7.20
. 250 H
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o2 200 H
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=)
w
o 100 u
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>
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V. volvacea P. sajor-carjo A. auricular

Mushroom powder (1% w/v)
Figure 1 Reducing sugars released from the hydrolysis of cell walls of mushrooms (2.0 U/g mushroom powder) at
50°C for 60 min.

Figure 2 shows the formation of reducing sugars released from powder of V. volvacea with partially purified 13-
glucanase (2.0 U/g of mushroom powder). The result showed that this enzyme could hydrolyze mushroom cell-
walls and the amount of reducing sugars released from V. volvacea powder (242.40 mg/ml) was greater than that
of the other mushroom tested (10.82 mg/ml for P. sajor-carjo; 2.03 mg/ml for A. auricular). The differential amount
of liberated reducing sugars from each mushroom cell wall might be due to specificity and complexity of cell-walls

constituents.

Summary
In summary, by applying the principles of a Triton X-114-based temperature-induced phase separation
system, this study have developed a simple method to partially purify and remove many contaminants (phenolic
compounds) as possible from the fractions where the enzyme of interest is enriched. The results showed that
temperature-induced phase separation of Triton X-114 can be used to remove phenolic compound present in the
mushroom crude enzyme extract. In addition, the method is also fast for purifying mushroom R-glucanase (about 6
h). The partially purified R-glucanase from fruiting bodies of V. volvacea could hydrolyze the various mushrooms

cell-walls. These studies will perhaps make it possible to obtain enzyme for further applications.
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Customer Needs Analysis Towards Thai Plant as Functional Food

Wryas lungnaana’ uaz iilauuang afunuIne’
Maisuthisakul, P.' and Apintanapong, M.

Abstract
Most of Thai plants are good sources of phytochemicals, with have proper scientific investigation for potential

nutritional benefits and medicinal value. Some plants are already used as commercial functional food. One of the
key success marketing factors of Thai plants as functional food pertains to attribute creation of the concept from
customer. This paper presents a comprehensive framework for target planning for customer satisfaction driven
improvement efforts in the product development process. Potential vehicle attributes are classified and prioritized
for further improvement using Kano’s model, which leads to a typology of product attributes to distinguish
between those contributing solely to customer satisfaction, those contributing only to customer dissatisfaction and
those which contribute to both satisfaction and dissatisfaction. Data collected from a customer sample (n = 1,000)
in Thailand during January 2008 to June 2009 are analyzed with focus on customer need analysis of Thai plant as
functional foods. The results indicate that the strong of brand, quality assurance sign and belief in the health
benefits tend to be a dominant “must-be” characteristic. The three other elements (price, packaging and taste)
showed a dominant one-dimensional characteristic. This study suggests that knowledge information is one of the
crucial factors for Thai plants as functional food marketing.
Keywords: Thai plants, customer need, functional food, Kano’'s model
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Introduction
Despite the forecast of bright future for functional foods, which constitute the single fastest growing segment in
the food market, critiques arise as to whether this food category will deliver upon its promises. One of the key
success factors pertains to customer need of the concept of functional food. Customer need has mostly been
seen as one-dimensional the higher the perceived product quality, the higher the customer need, and vice versa.
But fulfilling individual customer expectations to a great extent does not necessarily imply a high level of customer

need. It is also the type of expectation that defines the perceived product quality and thus customer need (Matzler
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et al., 1996). Departing from Kano's model of customer satisfaction, a methodology is introduced which
determines what impact the attributes of products and services have on customer need. The Kano’s model of
customer satisfaction is a useful tool to classify and prioritize customer needs based on how they affect
customer's satisfaction (Kano et al., 1984). This paper was intended to show the use of Kano’s questionnaires to

find out customer needs analysis towards Thai plant as functional food.

Materials and Methods
1. Review of Kano’s model Satisfied Attractive quality aribute
The Kano’s model illustrates the relationship between
customer satisfaction and the performance of a product or a
service. As Figure 1 shows, the extent to which a provided quality
element is indicated on the x-axis. The more the arrow moves
towards the right, the greater the extent to which the quality

element is provided, while the more the arrow moves towards the

left, the less the left, the less the extent to which the quality

element is provided. The customer satisfaction is indicated on the

y-axis. The higher the arrow, the higher the customer  '9ure 1 Kano's model and five categories of

dissatisfaction, while the lower the arrow, the higher the quality attribute.
customer dissatisfaction. Based on these axes, the following are the popularly named Kano customer requirement
categories.

In Kano’s model, distinguish three types of product requirements which influence customer satisfaction in different
ways. (Kono, 1989) The ‘must-be' requirements are basic criteria of a product. If these requirements are not fulfilled, the
customer will be extremely dissatisfied. (Kono et al., 1989) One-dimensional requirements, with regard to these
requirements, customer satisfaction is proportional to the level of fulfilment - the higher the level of fulfillment, the higher
the customer's satisfaction, and vice versa. (Matzler and Hinterhuber, 1998) Attractive requirements, these
requirements are the product criteria which have the greatest influence on how satisfied a customer will be with a given
product. Attractive requirements are neither explicitly expressed nor expected by the customer. Fulfilling these
requirements leads to more than proportional satisfaction. Classifying product requirements into must-be, one-
dimensional and attractive dimensions can be used to focus on priorities for product development. Based upon the

responses, Dr. Kano and his colleagues believe that the “one-dimensional”, “attractive”, “must-be”, “indifferent” and

“reverse” quality attributes can be classified through a customer questionnaire. Kano's evaluation is shown in Table 1.

Table 1 Kano’s evaluation table.

Dysfunctional
Functional
Like Must-be Neutral Live-with Dislike
Like Q A A A (0]
Must-be R | | | M
Neutral R | | | M
Live-with R I | | M
Dislike R R R R Q

Q means question, A means attractive, O menas one dimentional, R menas reverse, | means indifferent, M means must-be.
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The customer satisfaction coefficient (CS coefficient) states the extent to which customer satisfaction can be
increased by fulfilling a quality attribute or the extent to which fulfilling the quality attribute merely prevents the

customer from being dissatisfied. For the calculation of the CS coefficients, we use the following equations.

A+0 Extent of dissatisfaction: o+M
A+O0+M+1 A4+O0+M+1x(-1)

Extent of satisfactic

Where A, O, M and | are the numbers of frequencies. A minus sign is put in front of the CS coefficient of customer
dissatisfaction in order to emphasise its negative influence on customer satisfaction if this quality attribute is not
fulfilled. The positive CS coefficient ranges from 0 to 1; the closer the coefficient is to 1, the higher the influence on

customer.

2. Data collection

The first step for creating the Kano’s model is to identify the quality characteristics that are typically fuzzy,
vague and nebulous. These quality characteristics are referred to as the Voice of the Customer (VOC). Once the
Voice of the Customer is understood, we can attempt to translate it into quantitative terms known as critical to
quality (CTQ) characteristics. Hence, we obtained 10 attributes, they are the strong of brand, quality assurance
sign and belief in the health benefits, price, packaging, taste, where to buy, ingredients, promotion and the easy
way to use. The healthy concern people, where more than 1,000 customers are interviewed, are used to evaluate
questionnaires. The questionnaires are contained two simple questions for each attribute. The customers rate their
satisfaction if the product has this attribute and rate again if the product does not have this attribute. People need
to choose the answer from the survey which lists five choices including “I like it that way”, “It must be that way”, “I

am neutral”, “I can live with it that way”, and “| dislike it that way”.

Results and Discussion
The relationship between customer satisfaction and the functional food attributes from the basic Kano model is
analyzed. Table 2 shows the description of the 10 attributes and the results of the evaluation of attributes
according to frequencies. The entries in columns A, O, I, and M represent the perception of the respondents in

numbers, and the italic letters refer to the category of needs under which a quality attribute falls.

Table 2 The quality attributes of functional food and the classification by Kano’s model.

Attribute name Attribute descriptions A O | M Category

Strong of brand The famous of brand 15 25 20 40 M
Quality assurance sign Standard government sign such as Thai FDA 10 35 5 50 M
Belief in the health benefits Knowledge and belief about health benefit after usage such as 30 5 5 60 M
Price body and brain

Packaging Functional food is inexpensive 15 40 20 25 O
Taste Packaging type such as glass, plastic 25 30 25 20 (0]
Where to buy If functional food can drink 20 40 25 15 (0]
Ingredients Convenient store such as seven-eleven 50 35 5 10 A
Promotion Innovative ingredients such as Thai herbs 10 20 55 15 |
The easy way to use Such as discount, giveaway 40 30 15 15 A

Product characteristics such as capsule, powder 20 25 30 25 |
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This classification indicates that the customers will be happy to see that functional foods has their functions,
that is, it fulfils their special needs; they are price, packaging and taste. However, if the functional food cannot

realize these three attributes, the customers tend to be dissatisfied and will find the food less acceptable.

B dissatisfaction According to the M>O>A>| rule, the three

The easy way to use . . . . . . .
O satisfaction one-dimensional attributes are more important in

Promotion attracting and retaining customers and should be

Ingredients ensured earlier than the attractive attributes. Figure

Where to buy ] 2 shows the CS coefficient. We find that promotion

Taste and where to buy are more important than the other

Packaging attributes. They mean that the inclusion of these

Price attributes in a product will result in more customer

L. satisfaction than the others. Interestingly, using
Belief in the health benefits

Thai herbs as innovative ingredients is indifferent

Quality assurance sign
uality Y '9 attribute.

Strong of brand

02 04 06 08 1

o

Figure 2 Customer satisfaction coefficients.

Summary
The voice of customer about functional food are the strong of brand, quality assurance sign and belief in the
health benefits, price, packaging, taste, where to buy, ingredients, promotion and the easy way to use. From the
results, the promotion and where to buy are attractive attribute for functional food. Using Thai herbs as functional
food is not attractive for customer.
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Antifungal Property on Aspergillus spp. By Clove and Cinnamon Essential Oils

Aganun #5ny' asiu Negdu’ waz tingn W@IMNeARA’
Hiran, P.ﬂ, Kerdchoechuen, O.1 and Laohakunijit, N.1

Abstract

This research was aimed to study the efficiency of essential oil from clove and cinnamon extracted by
hydrodistillation on antifungal of Aspergillus niger, A. terreus, A. fumigatus, Aspergillus sp. The volatile
compounds of clove oil were eugenol (72.87%), trans-caryophyllene (22.55%), O-humulene (2.59%), iso-eugenol
(0.3%) and caryophyllene oxide(0.26%) and cinnamon oil contained methyl cinnamate (60.02%), trans-
cinnamaldehyde (22.83%), 1,8-cineole (1.99%), limonene (0.30%), pinene (0.06%) and camphene (0.59%). When
the essential oils were tested with four Aspergillus species, it was found that cinnamon oil could inhibit the growth
of all tested fungi similarly to the antifungal effect of clove oil. Cinnamon oil at 100 ppm could inhibit the growth of
Aspergillus niger, A. terreus and Aspergillus sp. of which clear zone were 72.7, 65.33 and 78.25 mm,
respectively. The inhibition for Aspergillus fumigatus was found from cinnamon oil at 30 ppm which the growth of
fungus was completely inhibited on media culture.

Keywords: essential oil, clove, cinnamon, antifungal
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Table 1 Chemical composition of clove oil and cinnamon oil.

Plant essential oil % relative peak area
clove oll
eugenol 72.87%
trans-caryophyllene 22.55%
O-humulene 2.59%
iso-eugenol 0.30%
caryophyllene oxide 0.26%
cinnamon oil
methyl cinnamate 60.02%
trans-cinnamaldehyde 22.83%
1,8-cineole 1.99%
limonene 0.30%
pinene 0.06%
camphene 0.59%

Table 2 Antifungal activity of essential ail oils of clove and cinnamon by disc diffusion method.

Concentration of Essential oils Dimeters of clear zone (mm)
(ppm) A.niger A.terreus A.fumigatus Aspergillus sp.
Clove oil
10 54.3° 28.67° 28.33° 34.44°
30 44.3° 46.33 ° 34.67° 42.83°
60 66.7° 63.67° 45.00° 51.55"
100 68.3° 65.33° 65.67° 58.46°
Cinnamon oil
10 32.0° 36.00 ° 55.67 " 36.24°
30 45.0° 42.00° >90.00° 49.47°
60 67.7" 55.67° >90.00° 57.64"
100 72.7° 62.67° >90.00° 78.25°

2o\ 1eans for each column followed by the same letter are not significantly different (P> 0.05)
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Development of Prototype Compost Rotary Drum Mixer
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Sayasoonthorn, S.1, Patharasathapornkul, P.2, Chaleeyut, W.Z, Passadu, Y.2 and Chantawong, N2

Abstract

This research is to develop the prototype of compost rotary drum mixer. The methodology included designing,
fabricating and testing of the machine. The result showed that a) the prototype of rotary drum mixer consists of 1)
1hp motor, 2) reduction gear and power transmission unit, 3) control unit, 4) drum holder, 5) compost receiving
tray, 6) frame and 7) 100 liter plastic drum which can be removed from the machine, and b) preliminary tested of
machine, ingredient of compost were mixed in the drum and rotated 1, 2, 5 round turning clockwise and counter
clockwise alternatively and one direction for 10, 20 and 30 minutes. The performance of machine was evaluated
by scoring of the compost characteristic and found that the optimum condition was achieved at rotation one
direction and 5 rounds turning clockwise and counter clockwise at 20 minutes. The good characteristic of
compost was loosely, homogeneous and easy to unload from the drum.

Keywords: compost, drum, mixer, mixing
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Figure 1 Household compost bin.
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Figure 2 Scoring of mixed compost.

Figure 3 Prototype of compost rotary drum mixer.
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Table 1 Scoring of the compost characteristic at various conditions.

Scoring
Type of rotation
10 minutes 20 minutes 30 minutes
1-1 1 1 3
2-2 2 3 4
5-5 2 4 4
One direction 3 4 4
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Brix Value Determination of Longkong Fruits Using Near Infrared Instrument

9

g AUNFRsTY’ 90 suzuWAd ANINT BN AT A5INT AYRTIINATE
Janhiran, Al , Thanapase,W.1, Kasemsumran,S.1 and Anusornwongchai,J.1

Abstract

The objective of this work was to study possibility for Prediction of total soluble solids (°Brix) by using near
infrared spectroscopy (NIRS) technique in interactance mode (wavelength regions of 600-1100 nm) and
transmittance mode (wavelength regions of 650-955 nm). Samples were taken from a group of Longkong (N =
300) for analyses for each machine. Calibration and Prediction models were constructed using Partial Least
Square Regression (PLSR). The best Calibration result of spectra 2™ Derivative (transmittance mode); 1) First year
of Longkong having a multiple correlation coefficient R of 0.935 and RMSEC of 0.396. 2) Second year of Longkong
having a multiple correlation coefficient R of 0.970 and RMSEC of 0.386. The Calibration model for the combined
years exhibited R of 0.947 and RMSEC of 0.448. This feasibility study indicated that transmittance mode and
interactance mode NIRS could be used to accurately determine total soluble solids (%Brix) in intact Longkong
without destruction, meanwhile the result of Transmittance mode was better than Interactance mode slightly
because the light could pass through the sample.

Keywords: Longkong, Near Infrared Spectroscopy, Spectra
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Figure 1 Procedures for experiment of Longkong.
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Table 1 Characteristics of calibration and prediction data sets of Longkong.

Years Set Number %Brix Mean Std. dev.
Calibration 135 13.8-20.7 18.5 1.1
1 Prediction 45 15.3-20.4 18.5 1.1
Calibration 90 14.1-20.4 17.8 1.6
g Prediction 30 14.3 -20.1 17.7 1.7
Calibration 225 13.8-20.7 18.2 14
e Prediction 75 14.6 - 20.5 17.9 1.3
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1§11 0.396 WAz 0.694 UA1IT 2 AN 0.386 uay 0.583 ANAAL (Table 2)
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Figure 2 Original spectra (a) and 2™ derivative spectra (b)
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Table 2 Regression statistics of the partial least squares model from 2" Derivative.

Years Type Model F R SEC/SEP Bias RMSEC/RMSEP
First year interactance Calibration 8 0.783 0.697 -7.98*10”7 0.694
Prediction 8 0.709 0.816 0.025 0.807
transmittance Calibration 8 0.935 0.397 -4.30*10" 0.396
Prediction 8 0.855 0.605 -0.007 0.598
Second year interactance Calibration 10 0.930 0.587 5.51*10" 0.583
Prediction 10 0.916 0.685 -0.163 0.694
transmittance Calibration 6 0.970 0.388 4.98°10" 0.386
Prediction 6 0.927 0.657 -0.043 0.647
First year and interactance Calibration 9 0.867 0.681 5157107 0.679
Second year Prediction 9 0.797 0.809 0.118 0.813
transmittance Calibration 8 0.947 0.449 -6.23*10" 0.448
Prediction 8 0.895 0.599 0.107 0.605

Remark F = factors or certain variables affect variables, R = correlation coefficient
RMSEC = root mean square error of calibration, RMSEP = root mean square error of prediction

Bias = difference between an estimator's expectation and the true value of the parameter being estimated
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Figure 3 Scatter plots of soluble solid contents (SSC) using PLS model from original spectra for calibration set

samples (a) and prediction set samples (b).
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sy liiuagns wazanantnrasauldlldaua A andatauiau Anoxybacilus sp. ANENUE JT-12

Purification and Characterization of a Xylanase A from Thermophilic Anoxybacillus sp. Strain JT-12

Ansam FAnsan’ AU Lad ' uaz NUn SAuznunde’

Thitikorn-amorn, J.1, Kyu, K.L.1 and Ratanakhanokchai, K.1

Abstract

A 45 kDa xylanase A was produced by thermophilic Anoxybacillus sp. strain JT-12, when grown on birchwood
xylan as a sole carbon source. After harvesting, the enzyme was purified by elution of xylan residue remained in
the medium using triethylamine (TEA). The purified xylanase A had specific activity of 4.00 U/mg protein and
recovery yield at 38.46%. The pH and temperature optima of the purified xylanase A were pH 7.0-8.0 and 60-80
°C, respectively. The purified enzyme was stable in the broad pH and temperature ranges of 6.0 to 9.0 and 30 to
80 °C, respectively. The hydrolysis products of xylans from birchwood, oat spelt and larchwood by the purified
xylanase A were series of xylooligosaccharides whose sizes were larger than xylose, indicating that the xylanase
A was an endo-xylanase. However, hydrolysis products of various xylans were different. Therefore, the hydrolysis
of xylans by xylanase A depended on the type of xylans.

Keywords: Anoxybacillus sp., endo-xylanase, purification of xylanase, xylooligosaccharide
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anagfivanzausansinnuiifiet 7.0-8.0 uazgumgi 60- 80 asrnutaiTiun uaziiatisnnsiefieTuazgmugily
7994N3197E11914 6.0-9.0 LAY 30-80 BIALTALTEH MINANAL Lu’ailfaﬂ birchwood xylan oat spelt xylan Wa larchwood
xylan ag/lganiua A 13q3 wudldnandusiduennsureaimalalaledlnudnanlsfifamnannndnlalas uans
inlzaniua A flusiadulalaaug ednelsfmunanineiliannisteslauausne uansineiu fofusiesesls
wauinasianiseieeaaslaaiua A
FdnAty: Anoxybacillus sp. ulalraniua navnlfleanuarsens inmalalalealnuinenlsd
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(Ratanakhanokchai wazan, 1999) tlaqiiuiinisinlaanualiiszendldlugnainnesusiie] 1w doaanifsunn
AasIulunnsanifenszanm (Beg wazAnLY, 2001) Vnéamﬁ“wL@uvl,ﬁﬁmﬁnmg‘mmmuwﬂﬁuiuﬂﬁsﬁﬂﬁfwa"lﬁ wazlag
14 (Biely, 1985) U3utlgaamuninanmnsdnsdmiuda nezlie wy e uazln (Diebold uazanz, 2005) Ysuilgenninin
m@umwmﬁmﬁmLﬁ@lﬁmuuﬂqﬁ@mﬁnwm: 1508 aneuzdudad waz staling A (Sunna WAL Antranikian, 1997)
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%eeay 1 AR 1 sznaudaslsmumbetesfiiannuuazanalndideiu aeillsiumiasdasesnatian 16 190
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Figure 1 SDS-PAGE of protein band (A) and xylanase zymogram (B) of protein eluted from of xylan residue
by TEA.

laaniug A Uagquisd digninannmadananssaloaniua uaziannlisiu ieuBeufleuiulsauaannniss
nnlsuauEas TEA Saeas 1 A%af 1 /4 Table 1 azifiul&dnan specific xylanase activity insaanululoaniua A &
Wi 4.00 yiaseRaaniilusiiu Gegandndauneslaanuaanninlauaufisziog TEA Seuay 1 a%ed 1 S 9.00 wih
e/l yield tiaraawideienaz 38.46 nsillsaua B was C gnazeanarnninlauauneuuandliidiuinloaiud B waz
C flanuanunsalunistianiziulouau viteflanuusslunsdurulsuausinndnloaniua A fegrananals-anug A
'a'aﬂmiéiu?zgwaﬁr’l,uﬁwﬁw mmm%”ﬂ'ﬁ'mumﬁnwﬁﬂsﬁmLuaiﬂﬂizﬂnmﬂ%luﬂmmuﬂﬁuﬁmj TAELANIENITURR
tihanalelalealnudnanlsdilifinnsuuideuanihaanglnauaznglaleainuinenlsd ieldsagwaefianie
manuraduduamm (Moure wazansy, 2006)
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Table 1 Comparison of protein content and xylanase activity of xylanase eluted by TEA at 1% first elution and

standard xylanase A.

Total protein Total xylanase Specific xylanase activity Purification Yield (%)
(mg) activity (U) (U/mg protein) fold
laamgainnisszninlsuay 11.19 5.20 0.44 1.00 100.00
¥t TEA Seeiaz 1 ASad 1
lganiua A 13qvis 0.50 2.00 4.00 9.09 38.46

anmsamadeuiadtasiieruargnmgisanminuuasafiasnnaesleaug A Uiqns wudnleanug A
finanliuazfiaiasnimannndntesas 80 ludasRiagsziing 6.0 B 9.0 danReuifiuuiufiesfiliidfanssuuas
WadsnIngage (Miet 8.0) wiulFanlsaniua A fnanlng Anoxybacilus sp. anesug JT-12 fneuuaziiafiasnings
fidarlugaantne uansisannlsauadaulun)finamanngduitdau Tty lufiendunans uazlseanudniim
AR unse (et 5.0-6.0) uivnenlitiennnnlugaefieniiflusng 1 Bacilus sp. 11-1S nanlmaniua

o

MnaulianieT 4.0 uaziialusnInganiied 2.0-6.0 (Bastawde, 1992) Tetinazlaniusain Anoxybacillus sp. @1

g JT-12 sy IBARen using i lfeulsFedelivinruuastisfosnmndalufenfusing leaniug A el
ﬁﬁm'ﬁ'fammu 70 esfgaidea ednelafinulugaigningiiszning 60-80 eerniaaiTiud Aanssugeslaaniuags
unnndanay 97 uazilafusnmannndfesas 80 fignugfiszudng 30-60 asantaiiua vnusfignimgi 70 uaz 80
asraaideg loariua A Siafuenintenas 70 ez 68 mudy etslsimuudidinfigumnfigelaaniue A azd
Aanssulaaniuags widdasnmiignugigeandniiguunia miluduilenaiiesainlunimegaunisineui
Qmmﬁﬁh\mfublsnmma A gnuissaniuduansm auiluldlfdnduamamdoeilesiuenlaiannisndaaniniosaaa
%o neldinnazmedey (Ratanakhanokchai wazamsy, 1999) iiewiuloatiua A TAifies 7.0 9nugi 60 waz 70
aspnadaaiiung 24 dalue wudrfanssulaanuadepandaaguinndtsenay 60 duilunaisenisiily
szl lugranvnssuiilipnabanlunssuaunisnan

Lﬁ@fjﬂﬂiﬁml@mﬁmﬁm foalaaiua A wudn birchwood xylan gneiagldiainga larchwood xylan uaz oat spelt
xylan uansdnlganiue A sevuseslsuaumesauagiingunuiitien Sesanpdasiulaariuafindnann Aureobasidium
pullulans @8WUE Y-2311-1 Feraudatlouauiinansanlaeianiy birchwood xylan (Li WazAny, 2000) NANEINAS
daledl 6 Snanissienluausine Iagloaniua A Fuasii dsenafianmmanndeuiifiufsilulasaiesdlouau
darrameineuredlaaiiua A Tnedsenudniaiueuln@iwihiisaiuszsnindansiamsnaasang lowa
fudauiieinu g euladazedluy g deadinsnanistedlauadliannndinstien s laaiuailesatng
Ao enmaaeundndmeiiliannisdeslauawis 3 wiafinan 24 dalusdiaamaiia TLC wudnlinAnineiiu
aynsuzesimalalalealnuinan lsfifiaunesineiu nanmasesiuansinlaanus A dusiiadulalsaniua uaz
dasannlifievlaiuglaladinataaseslifaduinaalelaa (Yan uazmnz, 2008) aslfuansinsigadinenilu
tianalalalu-leaannite 3 dusinm eevihaalolaledlnuinanlsdanansaiin iU idludaudszneylunansio
ausilszum functional food TnefianiastiRidudluledin daelfuanganeluanli ananaonadadiuaaanse
1ii Fendseanunifiuafed 2 sswinanszuaunistien Gansetinaifen 2 ddeuaidaseddlvey meﬂ?:ﬁumﬂﬁmﬁ:@
son venanninmalelaledlnuinanlssianaanAniandanssy Aiaair % active component lunansinust
FiT2941219UazEN (Moure UAZATIY, 2006)

a9iua
laaniug A 1unn 45 Alannasafinanlag GaTeiteu Anoxybacilus sp. aneiug JT-12 qnﬁﬂﬁﬁqmﬁmmﬁﬂ
Anannsnlunstiannzuazngaaanainlauau taglaaiua A arnnsoineuuasiadasningslunegdaaning
(5-10) uazgaumgiige lranua A fananigrsinnninleanuaiiliannisaisiuainninlouauian TEA Seuas 1

v

A3 1 119 9.09 Wi iatiaelmuauann birchwood, oat spelt waz larchwood faerltaiua A 1341 Hlunan 24 dalua



o

36 9 41 21707 3/1 (FeAw) Fuee-f1uNAN 2553 9. ANYVANAR TN AT

Tinansiniiiueunsuaestimalalaledinudnanlasniaunauansieiu uansinloaua A dlusiadulaloaius
deansnsnii dszgndli lugaanunssusine lnaaniznisn@niinnalalialedinuinanles

ANURLIAM
a o dv Yo o a a a o = 1% a o al
udSilAFuuatLayuAIN UL sz lsuAuTeaNIneaeImnA TulaEnsraauinansuLs svanl 2552-2553

LANAI9A9DY

Bastawde, K.B, 1992, Xylan Structure, Microbial Xylanases, and Their Mode of Action, World Journal of Microbiology
and Biotechnology, 8: 353-368.

Berg, B., Hofstan, B.V. and Petterson G., 1972, Growth and Cellulase Formation by Cellvibrio flavus, Journal of
Applied Bacteriology, 35: 201-214.

Beg, Q.K., Kapoor M., Mahajan L. and Hoondal G.S., 2001, Microbial Xylanases and Their Industrial Applications,
Applied Microbiology and Biotechnology, 56: 326-338.

Biely, P., 1985, Microbial Xylanolytic Systems, Trends in Biotechnology, 3: 286-290.

Coughlan, P.M. and Hazlewood, P.G., 1993, B-1,4-D-Xylan-Degrading Enzyme Systems: Biochemistry, Molecular
Biology and Applications, Biotechnology and Applied Biochemistry, 17: 259-289.

Diebold, G., Mosenthin R., Sauer W.C., Dugan, M.E.R. and Lien, KA., 2005, Supplementation of Xylanase and Phospholipase to
Wheat-Based Diets for Weaner Pigs, Journal of Animal Physiology and Animal Nutrition, 89: 316-325.

Laemmli, U.K., 1970, Cleavage of Structural Proteins during the Assembly of the Head of Bacteriophage T4 Nature,
227: 680-685.

Li, K., Azadi P., Collins R., Tolan J., Kim J.S. and Eriksson K-E.L., 2000, Relationships between Activities of
Xylanases and Xylan Structures, Enzyme and Microbial Technology, 27: 89-94.

Lowry, O.H., Rosebrough N.J., Farr A.L. and Randall R.J., 1951, Protein Measurement with the Folin Phenol
Reagent, Journal of Biological Chemistry, 193: 265-275.

Moure, A., Gullon P., Dominguez, H. and Parajo J.C., 2006, Advances in the Manufacture, Purification and Applications
of Xylo-oligosaccharides as Food Additives and Nutraceutricals, Process Biochemistry, 41: 1913-1923.
Ratanakhanokchai, K., Kyu, K.L. and Tanticharoen, M., 1999, Purification and Properties of a Xylan-
Binding Endoxylanase from Alkaliphilic Bacillus sp. strain K-1, Applied and Environmental Microbiology, 85:

694-697.

Somogyi, M., 1952, Notes in Sugar Determination, Journal of Biological Chemistry, 195: 19-23.

Sornyotha, S., Kyu K.L. and Ratanakhanokchai K., 2007, Purification and Detection of Linamarin from Cassava
Root Cortex by High Performance Liquid Chromatography, Food Chemistry, 104: 1750-1754.

Sunna, A. and Antranikian, G., 1997, Xylanolytic Enzymes from Fungi and Bacteria, Critical Review in Biotechnology,
17: 39-67.

Thitikorn-amorn J., Kyu, K.L., Ratanakhanokchai, K. and Lee, Y.S., 2008, Production of Xylotetraose from
Agriculture Residues by Using Xylanolytic Enzyme of Thermophilic Anoxybacillus sp. strain JT-12, KMUTT
Research and Development Journal, 1: 137-150.

Yan, Q.J., Wang L., Jiang Z.Q., Yang S.Q., Zhu, H.F. and Li, L.T., 2008, A Xylose-Tolerant 3-Xylosidase
from Paecilomyces thermophila: Characterization and Its Co-action with the Endogenous Xylanase,
Bioresource Technology, 99: 5402-5410.



a

Agricultural Sci. J. 41(3/1)(Suppl.): 37-40 (2010) 0. Ang. N 41(3/1)(Wwpiw): 37-40 (2553)

answarassusaienugaalFaiugasinuaniululuaiuwug Cabernet Sauvignon danlufudivia
Anituu
Influence of Different Rootstocks on Petiole Micronutrient Content in ‘Cabernet Sauvignon’ Grape Grown

under Limestone Derived Soil
A5ANA UAUUN' STWA ARTUSTENA’ UAz Aszlla wAafin’
Nilnond, S.ﬂ, Chatbanyong, R." and Jaemkerd, J!

Abstract

Micronutrient content in petioles of ‘Cabernet Sauvignon’ grape was studied by ‘Cabernet Sauvignon’ cuttings
(control) and ‘Cabernet Sauvignon’ budded on 9 different grape rootstocks, namely: 110 Richter (110R), 140
Ruggeri (140Ru), 1103 Paulsen (1103P), 5BB, 5C, 8B, SO4, Ramsey and Solonis x Othello 1613 (1613C). The
experiments were conducted at Kanchanaburi Research Station, Kanchanaburi province from October 2008 to
December 2009. The results of micronutrient content at full bloom stage showed that ‘Cabernet Sauvignon’ grape
budded on 1613C and 110R rootstock gave iron (Fe) content in petiole which was sufficient level whereas
budding on the other rootstocks and without rootstock were deficiency level. ‘Cabernet Sauvignon’ grape budded
on 9 different grape rootstocks and without rootstock were sufficient level of Zine (Zn), Manganese (Mn) and
Copper (Cu)

Keywords: grape rootstocks, micronutrients, limestone derived soil

UNARER

nsfneiunaasnasitululueguiug Cabemet Sauvignon taeliRstind Fusiug (control) uazfnALL
Aupaeduiua 9 Wug Aevug 110 Richter (110R), 140 Ruggeri (140Ru), 1103 Paulsen (1103P), 5BB, 5C, 8B,
SO4, Ramsey Wa¥ Solonis x Othello 1613 (1613C) 17{LLﬂmﬂummmmﬁuﬁum?’iﬁLLazﬁmmawuﬁmﬂLmzfm
NUNANENAUNHATANART AINTANIEYAULT FENINABURAIAN 2551 DuAauiuaIAN 2552 wudnluszazaanuu
100% muwuﬁ Cabernet Sauvignon mmmmumummuwuﬁ 1613C waz 110R HiSunnuman (Fe) Tufiuluaglu
syAUTReane LLmmemmuumumwuﬁ@uj mummﬂﬂmﬂ@umﬁmmmaﬂ@ﬂ“lm”mwiuL‘WMW@ LaZNIIAAMN
a4uiug Cabernet Sauvignon VUAURBNUANGANGTIU O wuﬁmmmmﬂﬂmmﬁmmmn“@ (zn), uaan1ila (Mn) uae
NagLLAg (Cu) @aﬂmmuwmmwa

oy auiuifiune 48578 AuiAaINTiulu

]

°

AN

FV ]

AN
dszimalnainuntgnaquilszann 28,742 15 uaziinnstlgnadunszansaguinndi 30 Aamdpviadszma aanads

' v o : ) v o dad o \ - = =
n13tgneduaadandn Unsinnzlgn 2546 AaNdANNNUNLgNaJUNINAL $1TLT ANNTAIAT WATTITAN 1AL LAY

<
o

mm@um dubiu (q3dnm, 2547) wumﬂ@ﬂmumu‘l,my'Lﬂuﬁuﬁmuﬂmuﬂi”mum ifmmmmuwuﬁmuwhmm

'
a

Tl Sﬁquwuwﬂ?vmm 5-10 Lasidue LLZ\]vZLILL%"JIMNWWTH’WLWNN’W‘I%M Lummnmuwuﬁwhmm%uuuummwumu
lﬂ‘ﬂtﬁ‘ﬂLL@uLLNZNJ\I’mﬂ’ﬂ‘ﬂquwuﬁﬁ‘uﬂﬁ%w}uﬂﬁ @ﬂ‘ﬂ\m'ﬁ‘ﬂ{]‘um@LL@?ﬂHWiNE!QFJWﬂ LN@LWHUﬂU@quWH‘q@UﬂTZVﬂu@@

dsznauiuiilssamlud PAnfiugsfianaanunisvinlaslifiunnndu (Nilnond, 2001) Wufedunangniuuiniield

HaRlolAgAe a§uRlg Cabernet Sauvignon iuaduin & miunanlatiune (Dami uazansy, 2005) lovnladuladi
Wignunnga ehannn uasianwosirsasianeuns Ganirlnaniulaluneiugsingey duiugnlinus alons
uils winusialsanain (Galet, 1980) Wunilgnaiudaulugiilgnlufuininaainiivyuluioudsudnasas anys
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UATINTANT wazNYAuLT ukiu (aAANS, 2527) AulArauliunsa-A1egaiund 7 aanaliiejuuansainis

'
= o

Tuwana (chiorosis) LHasaINa1Aqan16 518 AaNNEIWE6MEN (Fe), 4@ (Zn), usaniila (Mn) uazneduas (Cu)

]
o calal

dj v dld 1 v 1 | a 1 dl a dy Y @
smmumwmLmvmmvmmma‘amﬂ‘lmmwuﬁmumammLmu‘ﬂmﬂuﬂnm laiuamaann1311men W@WM"]?V]LHW?JMIMLMH

Q
'

113l (Howell, 1987) usiluifaqiiuinsldfiuneeiuiiunisdiinasiuginaadns Solonis x Othello 1613 (1613C) Lﬂu

3
2
a=R

mumﬂwummmwmuwmmmmuﬂu ﬁQﬂLWﬂ‘Lﬁ\W’]Lﬂuﬂﬂ’]\iﬂ\‘MW mmﬂﬂmmwuﬁmummmm @Nﬂ‘].l@ﬂ’]‘WﬂLW]
Lﬂﬁ@’mﬁuﬂuL‘WELLﬂi‘ﬂﬂmM’]ﬂ’]ﬁ‘Lﬂm chlorosis mumwummumqmu 110 Richter (110R), 140 Ruggeri (140Ru),
1103 Paulsen (1103P), 5BB, 5C, 8B, SO4 Ay Ramsey (Galet, 1980; Bavaresco LazAnL, 1993) weiaenglsAma
@mﬁwmmmummvmm@mmuwuﬁm Sﬁx‘i’ﬂ\‘iuwuﬁﬂLL[ﬂﬂ”WMﬁ@ m@umummmummmnmmu muumiummnmm
AudNuTIassiunasiaaduiuganauallfae L‘W'ﬂL‘]J‘LlLL‘LJQ‘V]Nﬂﬁiﬂ@jﬂ’ﬂ\‘;u@ﬂ’]\‘m\iﬂuu@Zﬂﬂﬂ')’mLm;l\ﬂuﬂ’]?ﬂ@jﬂ'ﬂqu
TuAuiiRaaniuulfsel

aUnsmiuazignis
NUHUNINARBIULIL Randomized Complete Block Design Usznavlifag 10 vimidiudd § 3 0 uslavanld 4 fu

Tner 10 treatment 14w

33417 1 Control (Aeiindvasaduiug Caberet Sauvignon)

VgLl 2 adwiig Cabernet Sauvignon ARRLUFLABNLE 110R

Vil 3 a§wiiig Cabernet Sauvignon ARBLILAUABNUE 140Ru

Vsl 4 a§wiiig Cabernet Sauvignon ARRNLILGUAEWUE 1103P

VgLl 5 a§uiig Caberet Sauvignon ARANLLGLAETUE 5BB

Vil 6 a§wiig Cabernet Sauvignon ARRLILAUABTUWE 5C

Vil 7 a§uiig Cabernet Sauvignon AasLILGURENUWE 8B

VigLiui 8 a{wiig Cabernet Sauvignon ARRNLILFLABTLE SO4

Vil 9 a§uiiig Cabernet Sauvignon ARRNLILGUAANWE Ramsey

Virdunt 10 a4uiig Cabernet Sauvignon RamUWALABNUE 1613C

‘Vl"ﬁmi‘wmm‘imﬂ'ﬂ@uﬂ@\ju%mﬁaﬁﬂmm@uﬁ ADTUAUAT AR IT LTI AN AT NUNINENALINLAS
ANART AINTANI AL Slatuil 18 Furau 2551 GefldnmizniemaninuazniaiaiisesiugaTaoe 1 laald
FLHLYNIENINNAU 1.5 AT FTETUNIENTIIUNG 2 LNAT

Table 1 Physical and chemical characteristics of the soil.

Soil Texture Organic
K Ca Mg Fe Zn Mn Cu

pH Sand Silt Clay matter
Texture (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)

(%) (%) (%) (%)
7.89 42 30 28 Clay loam 38 18 200 6000 200 6.2 0.4 10.5 0.4

dl oA A o =2 o o ' QI :/I dl =2 o @ L=l

\Wasguilangmsu 11 eunasanilgnasitlasasinnissnusiene antiuiienesrazaaniuiw 100 wefidus wiuly
= ' 4 o £ 4 = 4 a = o o o ' P ¥ =
Pagnsadiuiudenenuneuwiviufeunianeugnmnil 65 asmaaioa wiu 3 4 dideedeiuivlilunliaziden
foalngs udatiaaaanalneds wet ashing dlinsanan HNO,-H,50,-HCIO, taagarumatsiaanliaisazais’ls
1141982a185168193N 1FNN3LAINIBNUEIRWAN (Fe), 4an@ (Zn), unenitia (Mn) uaznaauad (Cu) Inald
L399 Atomic Absorption Spectrophotometer uatinANA LA A Euusse s lufwluadu (Wald uay
ARz, 2537) AntiutnanfilaainnisAuauliiReuiisuiuszaudng Avesnenisreesinsiue e ldlunns
dszifiusnamsufinuluadudnfegluszaunliiiaene eaana vzannifiull Wezaznanlunisfnmdausihan

AA1AN 2551 DaLRAUAUIIAN 2552
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NANTITNARDY

AMNN3ALATIETTNIUMAN (Fe) 2asiinululuaguriig Cabernet Sauvignon fiazaLaanLny 100% Wudniilasn
prunfuneeduiug 1613C Simnnumdnlufnluuniigaiia 61.79 ppm SefiFunnmnnualifessduiiduiy
immmﬁ@Lﬁfﬂﬁmmuuéﬁumm\iuﬁuﬁ 110R (32.97 ppm) ﬁﬂﬁmmmﬁﬂmﬂmzﬁuﬁﬁmm wildleRnnuuiune
Wuﬁ%luj snuviaRaiingn (Control) ﬂﬁuﬁﬁmmmﬁﬂﬂgh?xﬁuﬁiﬂLﬁmwa‘lﬁm Control, SO4, 1103P, 5BB, 5C,
Ramsey, 140Ru uaz 8B Hilunnuuanlufinuwly 29.50, 28.45, 23.27, 17.95, 17.43, 15.70, 14.74 uaz 13.38 ppm
ANNANAL (Table 2)

annsaAziunudIngg (zn) aesfinululuaiuiiig Cabemet Sauvignon Tazeizaanuny 100% wudniiladn
ANLUAUADBYUNUE Ramsey ﬁﬂ_ﬁ*mmﬁmxmuﬁmhmnﬁqm (48.35 ppm) mqmmﬁ@Lﬁ@ﬁmmuuﬁumm\juﬁuﬁ
1103P (47.11 ppm) AINAaE 110R, 5BB, 8B, 1613C, 140Ru, 5C, SO4 Lax Control (45.00, 44.91, 44.27, 43.40,
42.41, 41.68, 41.09 uaz 40.58 ppm ANNAAL) %qﬁmﬁrmmﬁqnzﬁaghs:ﬁuﬁLﬁmwa (Table 2)

annatiAn i ila (Mn) sasiwlulueduiiug Cabemet Sauvignon iszazaanuni 100% Wudn
Lﬁ@ﬁmmuuﬁumm\juﬁuﬁ: 140Ru ﬁaﬁmmumnwﬁaiuﬁmlmmnﬁqm (231.67 ppm) TevasENARLaR AR LU A
a4 1103P (160.29 ppm) FBsnnuussnilasnnua lifsssufifuiie usileRnmuusiuneiugau s
41 (Control) ﬂa“uﬁﬂ%mmummﬁma“tuavﬁuﬁLﬁmwa‘ﬂm 5BB, 110R, SO4, 8B, 5C, Ramsey, 1613C waz Control §
BunnuNanians 141. 58, 133.56, 131.27, 121.44, 115.64, 108.39, 97.89 uaz 89.19 ppm ANNANAL (Table 2)

AINNITIATIETNIMNeIuAY (Cu) 2a9i 1ty lueduiug Caberet Sauvignon FszeiznanyLam 100% WUdnA
In<gn (Control) ﬁaﬁmmmmLLm‘LuSﬁ’]u"lumnﬁzgm (9.61 ppm) afaqmmﬁaLﬁfaﬁmmuumum@quwuq 1613C (9.22
ppm) ANNAE Ramsey, 110R, 5BB, SO4, 1103P, 8B, 140Ru waz 5C (9.20, 8.80, 8.30, 7.64, 7.35, 6.82, 6.23 WAy
5.38 ppm ANNATFL) %qﬁlﬁmmwmLLmq@q‘lui:rﬁTuﬁLﬁmwa (Table 2)

Table 2 Concentrations of Iron, Zinc, Manganese and Copper in petiole at full bloom of Cabernet Sauvignon

grape on different rootstocks grown under limestone derived soil.

Nutrient concentration (ppm)

Rootstock

Fe Zn Mn Cu
Control (Own root) 29.50 40.58 89.19 9.61
110R 32.97 45.00 133.56 8.80
140Ru 14.74 42.41 231.67 6.23
1103P 23.27 47.11 160.29 7.35
5BB 17.95 44.91 141.58 8.30
5C 17.43 41.68 115.64 5.38
8B 13.38 44.27 121.44 6.82
SO4 28.45 41.09 131.27 7.64
Ramsey 15.70 48.35 108.39 9.20
1613C 61.79 43.40 97.89 9.22
Normal Range of Nutrient* 31-50 30-50 31-150 5-15

*Source: Midwest Grape Production Guide, 2005.

AT
anuanMARedLilaAnnIadusiig Cabernet Sauvignon UUAUABDJUAUTAN wudrnslifunafiuansinaiuay
danasianegaane sl IF 1 vty Guesfuaiinnesdiune denadesiu Richards (1983) finanal54n nshinmn
‘ﬁ'q@duﬁuﬁﬁuuﬁum ﬁmﬂumim?{ﬂmvuumﬂimﬂm‘q e‘?j'\‘ifmn@1vflﬂﬁ@W@Jmﬁy\ia“ﬂwmvmﬂumvﬁﬂwmymﬂuﬂn
uazgULULNIUNINIEANE eazuanan s iunausaz TS nmﬂ@muuummmumzﬂ,mm\imammmum
LazeMe N Segatingazdeuaranissiyiulauazn sl Bsunedudlsing esieiug duiuluneusiaz
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a ANa a | a o & | o . A o v v aNa a
1inariensnasanaiuguanseiuly Fardossi wazanue (1995) Eududnaaudinduzessinensului@ninaann
b4 % A 1 - a b4 o o Y a ¢ v
fune tneldnaandldeiuiiug Neuburger ARmLLsiumg 12 Wug udadinsnzinniiunnqasis uasumais lufiiuly
wudsiunagnuan glai-ownu g 26G uaz 33EM Hifiunn K leaign uay Ca”’ qiiian

dqiua
nsigne{uiiug Cabernet Sauvignon MAARILUSIUASKLE 1613C uaz 110R luan wAuiiinaniuyuifsun
516]WAN (Fe), AINA (Zn), WHaNIHA (Mn) waznasiad (Cu) agluiliunniiiesne doudiumenusg 140Ru, 1103P,
5BB, 5C, 8B, SO4 Uay Ramsey $91ansiindn wudnanasswan (Fe) waiiiaunoudingd (zn), unannia (Mn) uag
. d
Va9UAs (Cu) ag i ana

ANTRUAN
29UAUANANNTUIBUATAENWIU WuanendeneasaIans  ldnuatuayunisandueulddelua i uay
21910 UAMANNTIAENTYAULETERINe AN UNYTINNNINAREY
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Osmotic Dehydration of Pineapple by Sucrose-Glycerol Solution under Vacuum Condition
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Bilheam, S.ﬂ, Plukjairat, S.1 and Chinnasarn, S.1

Abstract

This research was to study the osmotic dehydration of pineapple by using sucrose-glycerol solution under
vacuum condition. Effects of three kinds of osmotic solutions: 65% sucrose, 65% glycerol and 32.5% sucrose
combined with 32.5% glycerol, and osmotic pre-treatment using vacuum condition at 200 mbar for 0, 10 and 15
min on mass fluxes were investigated. After pre-treatment and osmosis process at 50°C for 240 min, the maximum
water loss was obtained from pineapple cubes soaked in 32.5% sucrose combined with 32.5% glycerol, 32.5%
sucrose combined with 32.5% glycerol at 200 mbar, 15 min and 65% sucrose at 200 mbar, 15 min. Then, the
qualities of dehydrated pineapple products were studied. Pineapple cubes soaked in 32.5% sucrose combined
with 32.5% glycerol could make the product obtained the highest lightness value (L*) but lowest red value (a*).
Whereas vyellow value (b*) was not significant difference (p< 0.05). The sensory evaluation showed that the
sensory scores in term of color, flavor, odor, texture and overall liking of dehydrated pineapple which were soaked
in 32.5% sucrose combined with 32.5% glycerol at 200 mbar, 15 min and 65% sucrose at 200 mbar, 15 min were
higher than those soaked in 32.5% sucrose combined with 32.5% glycerol solution (p< 0.05).

Keywords: osmotic dehydration, vacuum treatment, pineapple
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Figure 1 Effect of vacuum pretreatment and osmotic solution on water loss and solid gain of pineapple at 240 min

of immersion time.

Table 1 Color and firmness value of dehydrated pineapple.

color
Treatment N Firmness (N)
L* a* b*
Sucrose: vacuum 15 min 44.46+3.37° 6.09+1.11° 25.84+1.07 304.60+2.90°
Sucrose + glycerol 71.98+1.86" 1.0320.11° 24.40+2.22 194.59+0.36°
Sucrose + glycerol: vacuum 15 min 42.48+0.28° 6.75+1.26 25.06+1.99 205.66+0.80°

a,b,c

“Difference letters in the same column indicated significant difference(p<0.05). ™ Not significant (p = 0.05).

g - O suwvac 15 min W sugly [ su-glyvac 15 min

Hedonic scae

color odor appearance flasor texture oerall

*° Difference letters in the same attribute indicated significant difference (p<0.05).
Figure 2 Organoleptic scores for quality attributes of dehydrated pineapple.
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Influence of Different Rootstocks on Petiole Micronutrient Content in ‘Chardonnay’ Grape Grown under

Limestone Derived Soil
A5ANA UAUUN' STWA ARTUTTENA’ UAzAszlla uduAn’
Nilnond, S.ﬂ, Chatbanyong, R." and Jaemkerd, J!

Abstract

Micronutrient content in petioles of ‘Chardonnay’ grape at full bloom stage were studied by using ‘Chardonnay’
cuttings (control) and ‘Chardonnay’ budded on 9 different grape rootstocks, namely: 110 Richter (110R), 140
Ruggeri (140Ru), 1103 Paulsen (1103P), 5BB, 5C, 8B, SO4, Ramsey and Solonis x Othello 1613 (1613C). They
were planted at Kanchanaburi Research Station, Kanchanaburi province from October, 2008 to December, 2009.
The results showed that ‘Chardonnay’ grape budded on 9 different grape rootstocks and without rootstock were
deficiency level of iron (Fe) but were sufficient level of Zinc (Zn) and Manganese (Mn). Copper (Cu) sufficient
level was occurred in 1103P rootstock, Ramsey rootstock and without rootstock whereas the other rootstock were
deficiency level.

Keywords: grape rootstocks, micronutrients, limestone derived soil
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Table 1 Physical and chemical characteristics of the soil.

Soil Texture Organic
K Ca Mg Fe Zn Mn Cu

pH Sand Silt Clay matter
Texture (epm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)

(%) (%) (%) (%)
7.72 38 32 30 Clay loam 4.1 11 220 6000 250 5.8 0.6 16.1 0.9
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b

foalnie ulatiasaaielneds wet ashing @eldnsanan HNO,-H,SO,-HCIO, tiaaaaiusntsiraulfiarsazaiela

D

ﬁﬁmm”mﬂmmmmiﬁiﬁmﬁLﬂiﬁ”ﬁmiﬁmmmmmﬁﬂ (Fe) Fane@ (Zn), waaniia (Mn) wazneduad (Cu) lag
Lﬂ?‘ﬂ\‘i Atomic Absorphon Spectrophotometer Lmem‘wvl,mvl,ﬂmmmmﬂﬁmmmmmmﬂumuhmu ‘Vlﬂuﬁl WAL
AUY, 2537) mnuummwimmnmimmmiﬂl,iﬁﬂumﬂunm‘vmmﬂqmmmmmmﬂfaqmmuuj Lwahl‘umi
ﬂizLﬁumﬁymmﬂumulmqmﬂmglmmuwiuLW?NW@ Weana visannnifnly ‘Lm:ﬂm@ﬂummﬂmmLuﬂm@u
AANAN 2551 DNLABUTUINAN 2552
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AMNN1IATITILENUMAN (Fe) vasinululuadunug Chardonnay fiazeizaanLY 100% WUAFeRRANLLEL
AaaduWug 110R ﬁiﬁmmmﬁﬂhﬁm‘mmnﬁqmﬁ@ 30.65 ppm 784AINNABTANTINGY (Control) (23.64 ppm) ANuEAE
8B, Ramsey, 5C, 140Ru, SO4, 1613C, 1103P waz 5BB (22.39, 14.98, 14.64, 13.68, 12.71, 12.65, 10.28 WAz 8.43
pPpPM ATNAAL) %qﬁlﬁ‘mmma“ﬂﬂﬂﬂm:ﬁuﬁimﬁﬂmﬂ (Table 2)
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naaduiug 1613C ﬁiﬁmmﬁmxmuﬁmhmﬂﬁqm (46.28 ppm) sa409aAaRAaRITNGA (Control) (42.83 ppm) AN
Aoel Ramsey, 1103 P, 5C, 5BB, 110R, 8B, 140Ru Wkay SO4 (42.81, 39.86, 38.69, 38.60, 38.22, 37.28, 34.88 wax
32.70 ppm ANHANFL) %qﬁﬁmmﬁmza'ﬂﬁuizﬁuﬁLﬁm‘W@ (Table 2)

annsaAziENuaanita (Mn) sesfinululueiuiug Chardonnay fiszeznan1m 100% NuLEeRARA
UUAUREBJUALG 140Ru ﬁﬂ?mﬁmLLmnflﬁquﬁm‘lwfmﬁqm (180.31 ppm) mqmmﬁ@Lﬁ@ﬁmmuuﬁumm\juﬁuﬁ
1103P (154.10 ppm) ANNA2E SO4 (151.16 ppm) S Buruann TannnuslaEess U Hufie usiileRanuudy
mﬁuﬁ:ﬁ'uj snuanaring (Control) ﬂ@TuﬁﬁmmummﬁmmﬂmzﬁuﬁLﬁmw'aimﬂ 110R, 5C, 5BB, 8B, Ramsey,
1613C waz Control JFunuunaniiiama 133.97, 122.31, 118.92, 117.44, 85.39, 69.71 LAz 34.33 ppm ANNAIAU
(Table 2)

AINNITILATIZHLTNIUNBILAS (Cu) ra9f Wy luaduiug Chardonnay fisveizAanLNL 100% wudrRatTndn
(Control) mﬁmmmmumﬂumu‘lmmnmm (6.16 ppm). ifaqmmm@mammmuumum@muwuﬁ 1103P uwaz Ramsey
(5.80 ppm) mm.l?mmwmum@ﬂlmmwLWMW@ LLmLu@mmmuumumwuﬁ@uj ﬂ@umﬁrmmmmummﬂmmw
ladiizanalng 8B, 5C, 1613C, 110R, 140Ru, 5BB uaz SO4 HiuntunesunsAn 4.97, 4.83, 4.77, 4.57, 4.54, 4.12
WA 3.81 ppm AINANAL (Table 2)

Table 2 Concentrations of Iron, Zinc, Manganese and Copper in petiole at full bloom of Chardonnay grape on

different rootstocks grown under limestone derived soil.

Nutrient concentration (ppm)

Rootstock

Fe Zn Mn Cu
Control (Own root) 23.64 42.83 34.33 6.16
110R 30.65 38.22 133.97 4.57
140Ru 13.68 34.88 180.31 4.54
1103P 10.28 39.86 154.10 5.80
5BB 8.43 38.60 118.92 412
5C 14.64 38.69 122.31 4.83
8B 22.39 37.28 117.44 4.97
SO4 12.71 32.70 151.16 3.81
Ramsey 14.98 42.81 85.39 5.80
1613C 12.55 46.28 69.71 4.77
Normal Range of Nutrient* 31-50 30-50 31-150 5-15

*Source: Midwest Grape Production Guide, 2005.

5N

fmnmmﬁ‘wm@@uﬁ'@ﬁmm@duﬁuﬁ‘ Chardonnay UWAUAREJUNUEH"] wudﬁﬂﬁiié”nﬁum'aﬁLLMﬂ&h\ﬂﬁu@”a&im@m’@
nsgas1namns il dwindu 2 mu@mmummmum aanARasiy Richards (1983) findnalidn msfemnisedu
WigAUuFuse ﬂ'ﬂLﬂuﬂ’]ﬁ‘Lﬂ@ﬂui‘”UU?’mIﬂﬂWN emnaziimaimuniesnsnizmelusazdnenizameuen  uaz
gulununsundnszany Svasuanseiussinsdiunausazig maﬂamm:uumm:uN@Imﬂm\imm?@muum:
81781117 %mmﬁmzmmmw'@mm?mﬁuimLL@:msﬂiﬁv‘uLﬂ?}lﬂumqEvimm%%mmmﬁqﬁuﬁ: fafubuneusiazaiinaz
ﬁ%w?ﬁwmﬁi@ﬁqﬁuﬁ:umnﬁmﬁﬂﬂ Fardossi uazAnuy (1995) fududnmnnudinduressrnarnsluluianinaansiune
Tnaléinnaasldequiug Neuburger Ansnuuiuae 12 Wug udadiasnzinniBunnqanis uazansns lufiauly wudy
Hrunagnuay 4lsLl-auliiu Wug 26G uaz 33EM S K Haefige uaz Ca” qaiiga
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agiua
b % dl 1 o ' a dl a a
nanaaesLinIasInzesinulufissazaanuiu 100% luaduiig Chardonnay Ugnlufuinifinainiuyulas
14AsiTndn (control) wazAnA UUAUARE{UAIUIL 9 WuFAS WU 110 Richter (110R), 140 Ruggeri (140Ru), 1103
Paulsen (1103P), 5BB, 5C, 8B, SO4, Ramsey Laz Solonis x Othello 1613 (1613C) ﬁ‘&ﬂ’j’}\‘ilﬁ@u[ﬂ@’]ﬂﬂ 2551 aiAau
furnAx 2552 Nanniidunigyanys aguluaniamaaeslisad
. n1sugnequiiiug Chardonnay fifiamuufiunefiuansieriu 9 Wugsmmisiedndluanmauiiiasniingul
Lﬁfmmmmmm (Fe) @ﬂluivmuw"l,mwmwa upHiaudanz@ (Zn) uazuraniila (Mn) ) atfluszAufifewe

'
a

2. nsdgneguriug Chardonnay wmmmuumumwuﬁ 1103P 1Az Ramsey R et Bunamesuad (Cu)
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W, NARTNUFAINET ANUEINERT NMANARNHATANART, NPUNNY.
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answarassusaievugaalFinugasiauainiwluluaiunig Sauvignon Blanc dgnlufiuiiiia
Anituu
Influence of Different Rootstocks on Petiole Micronutrient Content in ‘Sauvignon Blanc’ Grape Grown

under Limestone Derived Soil
A5ANA UAUUN' STNA ARTUSTENA’ UAz AsEla wAafin’
Nilnond, S.ﬂ, Chatbanyong, R." and Jaemkerd, J!

Abstract

Micronutrient content in petioles of ‘Sauvignon Blanc’ grape were studied by using ‘Sauvignon Blanc’ cuttings
(control) and ‘Sauvignon Blanc’ budded on 9 different grape rootstocks, namely: 110 Richter (110R), 140 Ruggeri
(140Ru), 1103 Paulsen (1103P), 5BB, 5C, 8B, SO4, Ramsey and Solonis x Othello 1613 (1613C). The experiments
were conducted at Kanchanaburi Research Station, Kanchanaburi province from October 2008 to December
2009. The results of micronutrient content at full bloom stage showed that ‘Sauvignon Blanc’ grape budded on
110R and Ramsey rootstocks gave iron (Fe) content in petiole which was sufficient level whereas budding on the
other rootstocks and without rootstock were deficiency level. Zinc (Zn) deficiency level was occurred in 5C
rootstock whereas the other rootstock and without rootstock were sufficient level. Manganese (Mn) above
sufficient level was occurred in 140Ru, 1103P and 8B rootstocks whereas the other rootstock and without
rootstock were sufficient level. Copper (Cu) deficiency level was occurred in Ramsey rootstocks whereas the other
rootstock and without rootstock were sufficient level.

Keywords: grape rootstocks, micronutrients, limestone derived soil

unAnga
= P A . o ° Y o & a o

nsAnssunasinzesinulylueduiug Sauvignon Blanc Tael#fatindnsiuiig (control) uasRnnuubiume
84WaUIU 9 g AeWLE 110 Richter (110R), 140 Ruggeri (140Ru), 1103 Paulsen (1103P), 5BB, 5C, 8B, SO4,
Ramsey Way Solonis x Othello 1613 (1613C) ﬁLLﬂ@\i@\jum@mmﬁu%uﬂ%LLazﬁmuﬁﬁzuuﬁmﬂmwm
NUNINLNAUNEAIAIART AITANITYAULT TENIURBURAIAN 2551 TuRauiunan 2552 wudnluszazaaniuiu
100% 2uig Sauvignon Blanc Ramuufiuneedunitg 110R uaz Ramsey Husunoundn (Fe) Tufinulues luszdud
MHENIE LLmLu@mmmuumumwuﬁ@uj mummﬂﬂmnauuﬁmmmm@ﬂmvmwimL‘wm‘wa NIRARILIUSLARWLE
5C panvienatingndiifiannidangd (zn) eflusssuiliieme udidleRnmuuiureiugau nduiRunadnsdelu
SLALTNEN WS N9RARNUUAUABRLS 140Ru, 1103P waz 8B HiBunnuuaenitia (Mn) uanust fsssauiiuine dou
AneUWAuRenugaw sanvisnsing i ouusanitast lussAuTiieesne uaznsianiuusiuneiig Ramsey X
asnnmesuns (Cu) agluszduilaiiesne ulilefnnuusiuneiugou] sauisnaind nduiEunumeunseslu
SLALITLNEN WS
AANATY: aJuRUTAURe 48018 AuNARAINTILY

AN
o O A o 4 . ad d .

afu (vitis vinifera L) Juldinaniimndrdnymamssgiantiaviissedan dududsenalnefinundgnedu
sz 28,742 13 waziinnsignadunszanaetininndn 30 Asudnvinlsuing (49dnf, 2547) fundgnequdaulug
Go/o‘ldISJO o o vzo/rudlszoo/a rd‘ddﬁldl @ =
\uiufequinlddmiuiudseniuan seeasniiuiugequinlddmiunanlod Gelvundszanns 5-10 wefidus uazd
wualiinazae e iaNINL (Nilnond, 2001) 24uiug Sauvignon Blanc iueuiilddwmiunanladann uwanauaziiy

"MAREEIN AMSINEAS NUANENRLLNBATANERT ABANT NTUNWI 10900
1Department of Horticulture, Faculty of Agriculture, Kasetsart University, Jatujak, Bangkok, 10900
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Ao linuselsamuthuazise winuselsaniindauazuaiiineanans (Galet, 1980) lunnsnane{uliia
qmmwmfuﬁmﬁmﬁmmiﬂmmﬁmjmﬂma Tneanzamnuilunsa-ansaesauiinudAysaniaasyiule
HANAAKATATUNINTBIDU mm&mLLﬁ”LﬂJ”LﬁImﬂmﬂ%ﬁum'am:uﬁmmmwﬁu 110 Richter (110R), 140 Ruggeri
(140Ru), 1103 Paulsen (1103P), 5BB, 5C, 8B, SO4 war Ramsey (Galet, 1980; Bavaresco hazAny, 1993) T
faquiufimsliupasiuildilgnifunewiugifeaden Aeviug Solonis x Othello 1613 (1613C) Suflufumafislsl
anansndgnléaluanmawinll aeennzetnadianmauiinaaniuuilan pH geiundn 7 fnavinlfeniiugs
uape M Tluiaes (chiorosis) fesnnmagaseissninadnasiusinmdn (Fe), &gl (Zn), wamila (Mn)
uazvaduAs (Cu) mammumwﬂu@mqmm HasAnuuniuiuneiimanzaniuanwauiifaaindiuu deutl
dogmmafsemslumies  udeshdlsfimudeidfyuazanadiiote  wavesdupeiliumsdaidandad
ArusTRNUALTRa v usetenaduiuRiiellesiuniafinenslusdes  flesnfuseddvinasieniug
muumiumiﬁﬂmmmwmuwuﬁ’ummummammmuwuﬁmmmiﬂmﬂ deiduuuamelfinensnsuazgmamngsy
miﬂqﬂfa\;u@mmmmmLmuﬂiwz@um@mLa@‘l,umim@ma\gumﬂgﬂlumuwmmmﬂuugﬂﬂmiﬂ

o aa
aUnsaluazisnng
. . 14 = o A o 1 S A 4
IWNUHNUNITNARRILUL Randomized Complete Block Design Usenavlfing 10 vimuus 8 3 41 usazanld 4 fu
Tmel 10 vigoaust Tiun
¥i361Luue 1 Control (Aeindnaasaduiiig Sauvignon Blanc)
= s 1 o o . a 4 o o
NIALNUR 2 BYUNUY Sauvignon Blanc AARTILIUAUAENUE 110R
a & R . a o o &
VisAUA 3 a4unug Sauvignon Blanc AARTLIUAUARTWUE 140Ru
VISALMUE 4 a4URUE Sauvignon Blanc ARRNLILAUREANWE 1103P
= s 1 o o . a 4 o o
NIALNUR 5 BYUNLG Sauvignon Blanc AARILIUAUARNUEY 5BB
VigALUE 6 a4UNlg Sauvignon Blanc AnsNLLGUASTULE 5C
VIRNUE 7 84Wilg Sauvignon Blanc ARANULAUABTLE 8B
VIALUET 8 a4URUE Sauvignon Blanc AasNLILHURaNUE SO4
ViLMUE 9 a4unug Sauvignon Blanc AnsNLLGLASYTUE Ramsey
VIRHUE 10 B4Wiilg Sauvignon Blanc ARsNUMEURENLE 1613C
Mnanaaeslnglgneduianiisenyauts an AR AT RN ITLLTINAINEAT NMNINeNARNEAS
ANERT AMTANIEYAULT LWHeTUN 18 AATIAN 2551 TNRANHIUENNNIBNINUALNINLANTIAUAY Table 1 Tneli
FLETYNIENINGY 1.5 LNAT TTUEUNTINTINUDL 2 LIRS

Table 1 Physical and chemical characteristics of the soil.

Soil Texture Organic
K Ca Mg Fe Zn Mn Cu
pH Sand Silt Clay Text matter ©om)  oom)  (pm)  (om)  (pm)  (em)  (opm)  (opm)
exture ppm ppm ppm ppm ppm ppm ppm ppm
(%) (%) (%) (%)
7.79 38 30 32 Clay loam 4.4 14 250 6400 230 5.8 0.6 19.1 0.5
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Farlnge whndenaanalneds wet ashing aldnsanan HNO,-H,SO,-HCIO, tinaganasiatreitauliaisazanala
ﬁﬁmmvmﬂmmmmiﬁ%mﬁLﬂm”ﬁmlﬁmmmmmﬁn (Fe), KINLA (Zn), wWHINIDA (Mn) BAaznadwad (Cu) Iaeld
Lm'a\‘i Atomic Absorptlon Speotrophotometer LLm‘mm‘vﬂ,miﬂmmmmiﬁmmmmmmﬂumﬂumu (Vlﬂuf;l WAL
ARy, 2537) mﬂuummwvlmﬂﬂmimmmvl,ﬂuﬁa‘uwmunmvmmnqmmmmmmmﬂmmmuuj delilums
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NANTITNARDY

AMNN1IATITHLENUMAN (Fe) 2asinululuedunug Sauvignon Blanc fiazee ZPANLY 100% wudFleAnmnLL
Auneauiug 110R mﬁmmmm’lumu’lumnmmﬁﬂ 48.35 ppm ifmmmﬁ@m@mmmuumummuwuﬁ Ramsey
(31.98 ppm) HAilsunnumanegfluse FuRfeawe Lmemmmuummwuﬁ@uj s sring (Control) nauNFuN
winet luszsuilliileawalag Control, 1103P, 140Ru, 8B, SO4, 588, 1613C uax 5C Aifiunmumanlufuly 29.47,
25.33, 22.81, 21.15, 18.75, 13.64, 12.43 LAz 11.24 ppm ANNAAL (Table 2)

AMNNIIAPEALBINIUAINER (Zn) esfinuluTueuiug Sauvignon Blanc fiazeizAanLNY 100% WU LilaRnm
UuAURee{uAlg 1613C ﬁﬁ‘mmwmLLmﬂuﬁmhmnﬁqm (34.20 ppm) a‘mmmﬁmﬁ'@ﬁmmuuﬁumm\juﬁuﬁ
140Ru (34.00 ppm) ANNAE S04, 1103P, Ramsey, 110R, 5BB Way 8B (33.89, 32.64, 32.35, 31.85, 31.58 uay
30.56 ppm ATNATAL) %qﬁﬁuﬁmﬁanxﬁfaﬁmzﬁuﬁLﬁmW@ LL&iLﬁ@ﬁmmuuﬁumﬁuﬁ: 5C (29.69 ppm) skt
41 (Control) (28.34 ppm) ﬂﬁuﬁlﬁ“mmﬁqnxﬁfafﬂuixﬁummﬁmwa (Table 2)

aNNMsAATEL BN LMenTa (Mn) sasfinululueduiig Sauvignon Blanc fiazazaanLIL 100% wudilesa
ALWAUAEUALE 140 Ru ﬁaﬁémmummﬁalnﬁm‘lumnﬁmm (231.31 ppm) immmﬁ@Lﬁfaﬁmmuuﬁummdu
wuﬁ 1103P (158. 81 ppm) ANA%E 8B (153.02 ppm) mﬁmmmqmuzﬁmmLLvammiymumﬂuww LLMLufammmuumu
mwuﬁ@uj saaanstingn (Control) n@umﬁmmummumﬂuumuwmew'aim 5C, SO4, 110R, 5BB, Ramsey,
1613C way Control H1FuNnuNaN1TaAe 142.62, 142.18, 112.74, 105.46, 66.36, 56.10 waz 38.26 ppm ANNAIAL
(Table 2)

AMNN1IATITILENIUNaduas (Cu) resinululuadunug Sauvignon Blanc Fszeizmanunu 100% wudnidledin
ALWAUARRUNUE 140Ru ﬁLl??mmwmLLm\ﬂuﬁﬁuslumnﬁzgm (6.28 ppm) immmﬁ@Lﬁfaﬁmmuuﬁum@@\juﬁuﬁ:
110R (6.15 ppm) AN Control, SO4, 1613C, 8B, 1103P, 5C az 5BB (6.03, 5.98, 5.87, 5.84, 5.80, 5.72 uaz
5.23 ppm AINANAL) %qﬁlﬁuﬁmw'aqu,m'aﬂﬂuixﬁuﬁl,ﬁmm LLﬁiLﬁfaﬁmmuuﬁumﬁuﬁ: Ramsey (4.03 ppm) NALN
‘LﬁémmmqLLm\qulu?xﬁuﬁiaJLmea (Table 2)

Table 2 Concentrations of Iron, Zinc, Manganese and Copper in petiole at full bloom of Sauvignon Blanc grape

on different rootstocks grown under limestone derived soil.
Nutrient concentration (ppm)

Rootstock

Fe Zn Mn Cu
Control (Own root) 29.47 28.34 38.26 6.03
110R 48.35 31.85 112.74 6.15
140Ru 22.81 34.00 231.31 6.28
1103P 25.33 32.64 158.81 5.80
5BB 13.64 31.568 105.46 5.23
5C 11.24 29.69 142.62 5.72
8B 21.15 30.56 153.02 5.84
SO4 18.75 33.89 142.18 5.98
Ramsey 31.98 32.35 66.36 4.03
1613C 12.43 34.20 56.10 5.87
Normal Range of Nutrient* 31-50 30-50 31-150 5-15

*Source: Midwest Grape Production Guide, 2005.
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2. nmstlgneduiug Sauvignon Blanc MiRARNLUSiUARRLE Ramsey Hifsunusnswan (Fe), 4inzd (Zn) uay

= i o dl = 1= 1 o dl A
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3. nsdgneduiiug Sauvignon Blanc Teeldfeiingn warfemuusiunenug 5C Hifsunssuan (Fe) uay
o = ’ o Ay o i = ; o o
Aned (2n) agfluszaunlaiiiesne wafFanmuaanita (Mn) uazneduss (Cu) aglluszAumiiesne

4. neUlgnaduiug Sauvignon Blanc MARANULAUABNWE 140Ru, 1103P uaz 8B Hifsunuasman (Fe) atflu

o Adl A = o a [l o Adl = ) = = 1
syALP e ne Wil BuudIngg (Zn) waznesund (Cu) agfluszAlieane dautlFunniuuenitia (Mn) Auanus
Tifeszaiumiluing

5. n13Ugneaduiig Sauvignon Blanc NARANLWAUABTUWE 5BB, SO4 uaz 1613C HiFunuaswman (Fe) agflu
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Effect of Preparation Methods of Jackfruit Seed Flour on Quality of Snack Chips

ASI5AN WIARZED BINATT WAIWIA® UAT NAEN ANSeFRsAN

Narklaor, D.1, Sangnark, AZand Limroongreungrat, K.

Abstract

The effect of preparation methods of jackfruit seed flour (JSF) was investigated in order to improve quality of
the snack chips and add value of jackfruit seeds. JSF was prepared by using two methods: boiling jackfruit seeds
at 100 °C for 15, 30 and 45 minutes and double drum drying at 120, 130 and 140°C. Native JSF was also used as
a control sample. Fracturability and lightness of snack chips made from JSF prepared by double drum drying
were higher than those of snack chips made from JSF prepared by boiling and the control (p<0.05). Hue angles of
all samples were 83.7-85.4 indicated yellow color of products. Snack chips made from JSF prepared by double
drum drying at 130 °C had the highest overall acceptance score, and surface appearance of the product was
similar to commercial snack chip as determined by image analysis.

Keywords: flour preparation methods, jackfruit seed flour, snack chips

UNAnEa
=2 ac = v < 1 a o & d’l 1 dl o

NIANHIHA1293INTATENUT N AR UFa ATUN T NTBIN AR T IUNT LA LU LA N FRY e lFupenninan
20INARAUT UIUN AL uaziiuyartudnay e lEian swtenuilsannndnayuaeds AN IRNINAA TN
goumnil 100 °C 1flwaan 15 30 uaz 45 Wil uaznsldesasiiuisuuugnnasgngomani 120 130 waz 140°C taeli
uﬁhﬁmmLuﬁmmumﬂuﬁq@ﬂwmmu Wu9n waRdsiuiunsauanuilmAnayunETanlaedEn s 1 ATa Lt
LLUU@ﬂﬂ@\iﬂNﬂ’]ﬂ'}’mLL[?]ﬂLﬂi"]“’ Lmvmmmmwmmqm@mnmwmum@umnummeuummwimmmimu
wERTUIER uazFRettnaLAN (p<0.05) NARSSTUHUNTaLYNAaE 9T Asan et lugaq 83.7-85.4 el
ARSI A AR Tnanansnsiunsauanulundnmiiutesinanisldirtesinuiiuungnnasdfigumngi
130°C Az uuuA N0 UIA8T9NgINgn WATAINNIFALATITITNINTNaN U NARN A RAN e AR InALATe
HARATTIWNUNTALNINNITAN
[J ] s as = ¥ Y =3 d’/ 1
AdATY: Tan19wiTeNuil LNWARTIYW TUNTLLAEIULLUNLNTAL

A1

R TN LA L U EUN e LY AR DTN 701 (snack chips) SlunEnA RS R AL N
Uslneatnaunsuane nsddauuisnisnaingaliviesas 33 m@m@ﬁmmmmmmmﬁmﬁmﬁﬁmumuﬁ”ﬂw{mm 190
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1Department of Food Science, Faculty of Science, Burapha University, Bangsean, Chonburi, 20131
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aftdnmal windew, 2549, mMaiaungaandasnTdunseuiegunnanuilunfaay, nafTAnenAaninig
BINT AMTANENAERT, NUNINEALILIN.

ansind y11szidly uaznuafing daanetiunna, 2546, ﬁ@@fﬂ‘ﬁ':ﬁmrfi@mim”mLLﬂq@ﬁﬂLM@“mmwu, 2191134 52A11
2545-2546, NPUNN, Wi 175-178.

Beleia, A., Butarelo, S.S. and Silva, R.S.F., 2006, Modeling of Starch Gelatinization during Cooking of Cassava
(Manihot esculenta Crantz.), Lebensmittel Wissenschaft and Technologie, 39, 399-404.

Villagran, M.D.M., Li, J., Yang, D.K., Chang, D.S. and Evans, J.F., 2004, Fabricated Potato Chips. United States
Patent No. 6703065.

Table 1 Physical attributes of snack chips as affected by different preparation methods of jackfruit seed flour.

Fracturability Color
Preparation Methods
(N) L* c* h*
Control 3.13'+0.02 76.19°+0.74 21.44°+0.11 85.35"+0.49
B-15 3.21+0.02 75.75°+0.31 21.17°°+0.06 85.08°+0.15
B-30 3.70°+0.06 72.97°+0.30 22.25+0.15 83.70°°+0.06
B-45 3.90°+0.06 72.87°+0.37 22.38°+1.25 83.55°+1.69
DD-120 5.43°+0.05 81.61°+0.64 6.55°+0.06 85.21°+0.07
DD-130 6.84"°+0.09 79.44°+0.35 6.90°+0.02 85.07°+0.17
DD-140 7.17°+0.03 78.74°+0.61 6.96°+0.02 84.85"+0.14

ab,c.

Means within a column with different superscripts are significantly different (p<0.05)
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Table 2 Sensory scores of snack chips as affected by different preparation methods of jackfruit seed flour.

Preparation Mouth Overall
Methods  Appearance Color Flavor Taste Texture Feeling1 acceptability
Control  6.84°+0.98 6.86°+1.11 4.68°+1.15 3.62°+1.96 4.62°+1.93 3.22°+1.43  4.12°¢1.21
B-15 7.06°+1.13  6.98°+0.86 5.34°+1.02 5.08°+1.05 4.70°+0.97 4.22°+1.13  5.00°+0.93
B-30 6.42°+1.20 6.54°+1.45 542°+0.86 5.24”+1.22 572°+0.76 4.28°+1.44  510°+1.04
B-45 6.70"°+1.34  6.44°+1.40 5.08%+1.16 4.90°+1.42 506°+1.04 4.38°+1.26  5.00°+1.26
DD-120  4.12°#1.48  4.16°+1.46 5.40°+1.40 570°+0.93 4.54+1.01 5.68°+0.71  5.54°+1.07
DD-130 452°4152  5.06°+1.36 6.06°+0.79 5.74°+1.07 4.50°+1.15 6.10°+0.61 6.08°+0.67
DD-140 424°4127  4.80°+0.83 6.26°+0.75 6.02°+0.71 4.48°+1.85 6.16°+0.65  6.10°+0.46

2% Means within a column with different superscripts are significantly different (p<0.05)

' Aftertaste of sample such as mealiness

Figure 1 Surface appearance of snack chips as affected by different preparation methods of jackfruit seed flour;
Control (a), B-15 (b), B-30 (c), B-45 (d), DD-120 (e), DD-130 (f), DD-140 (g) and commercial product (h).
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Selection on Weed Tolerance Upland Rice Varieties

$9uART UNA' D91ENE IARTMN’ UAZ FANA WAUUN'
Nokkoul, R.1, Wichitparp, T.'and Hussanant, s

Abstract

An experiment was conducted to select the weed tolerance for upland rice varieties. Two variety of high yield
pure-line selection was carried out under field condition, Dokkam and Lebnok. The experiment was done at King
Mongkut's Institute of Technology Lardkrabang, Chumphon Campus during July to November, 2009 without
weeds control. The experimented plot was sized 20x20 m. The plant system crop was 25x30 cm. The result
showed that in both experimental plots had 14 types of weeds. The weeds were densely found. The Dokkam and
Lebnok varieties were passed the grade standard 10 and 18 plants, respectively. Plant height of Dokkam variety
was 95-120 cm. The flowering age at 50% and harvesting age were 105 and 132 days after germination,
respectively with numbers of perfect and empty seed seed per panicle were 210-284 and 10-58 seeds,
respectively. Plant height of Lebnok variety was 91-119 cm. The flowering age at 50% and harvesting age were
104 and 132 days after germination, respectively with numbers of perfect and empty seed per panicle were 200-
364 seeds and 4-38 seeds, respectively.

Keywords: weed tolerance, upland rice, varieties selection
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1Program in Hoticulture, Divistion of Agricultural Technology, King Mongkut's Institute of Technology Lardkrabang Chumphon Campus
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Table 1 Plant height, flowering age 50%, harvesting age, No. panicle per hill, panicle length, perfect seed per

panicle, empty seed per panicle of Dokkam upland rice variety was passed the grade standard.

Characteristics of rice varieties weeds tolerance were passed the grade standaed

Plant s Plant  flowering harvesting No. panicle perfect seed per empty seed per
height age 50% age panicle length panicle panicle
(cm.) (day) (day) per hill (cm.) (seed) (seed)
1 95 105 132 10 25.3 262 25
2 102 105 132 11 31 231 53
3 102 105 132 11 28 275 48
4 96 105 132 9 31 251 36
5 103 105 132 9 26.9 218 58
6 107 105 132 13 31 284 21
7 100 105 132 9 28 210 10
8 120 105 132 13 32.5 245 14
9 97 105 132 9 25 223 20
10 119 105 132 9 34 219 12
Total 1041 1050 1320 103 292.7 2418 297
Mean 1041 105 132 10.3 29.27 241.8 29.7

S.D. 8.88 0.00 0.00 1.64 3.07 25.72 17.82
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Table 2 Plant height, flowering age 50%, harvesting age, No. panicle per hill, panicle length, perfect seed per

panicle, empty seed per panicle of Labnok upland rice variety was passed the grade standard.

Characteristics of rice varieties weeds tolerance were passed the grade standaed

Plant s Plant flowering  harvesting No. panicle perfect seed per empty seed per
height age age panicle length panicle panicle
(cm.) 50% (day) (day) per hill (cm.) (seed) (seed)
1 100 104 132 9 32 315 10
2 110 104 132 9 30.2 200 8
3 98 104 132 9 28.9 261 38
4 99 104 132 9 26.4 214 32
5 113 104 132 11 30 294 4
6 100 104 132 9 30 364 14
7 99 104 132 11 30 219 9
8 98 104 132 9 31 312 10
9 101 104 132 10 29 275 17
10 99 104 132 10 26.6 259 9
11 98 104 132 10 26.8 204 17
12 100 104 132 12 28.1 258 13
13 115 104 132 11 26.6 259 9
14 91 104 132 13 33 228 13
15 102 104 132 13 27 219 9
16 116 104 132 9 251 364 14
17 119 104 132 11 25.7 204 4
18 91 104 132 10 28.1 258 13
Total 1849 1872 2376 185 514.5 4707 243
Mean  102.72 104.00 132.00 10.28 28.58 261.50 13.50

S.D. 8.26 0.00 0.00 1.36 2.24 51.50 8.69
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Selection on Weed Tolerance Upland Rice Varieties

$9uART UNA' D91ENE IARTMN’ UAZ FANA WAUUN'
Nokkoul, R.1, Wichitparp, T.'and Hussanant, s

Abstract

An experiment was conducted to select the weed tolerance for upland rice varieties. Two variety of high yield
pure-line selection was carried out under field condition, Dokkam and Lebnok. The experiment was done at King
Mongkut's Institute of Technology Lardkrabang, Chumphon Campus during July to November, 2009 without
weeds control. The experimented plot was sized 20x20 m. The plant system crop was 25x30 cm. The result
showed that in both experimental plots had 14 types of weeds. The weeds were densely found. The Dokkam and
Lebnok varieties were passed the grade standard 10 and 18 plants, respectively. Plant height of Dokkam variety
was 95-120 cm. The flowering age at 50% and harvesting age were 105 and 132 days after germination,
respectively with numbers of perfect and empty seed seed per panicle were 210-284 and 10-58 seeds,
respectively. Plant height of Lebnok variety was 91-119 cm. The flowering age at 50% and harvesting age were
104 and 132 days after germination, respectively with numbers of perfect and empty seed per panicle were 200-
364 seeds and 4-38 seeds, respectively.

Keywords: weed tolerance, upland rice, varieties selection
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Hayat, K., Awan, I.U. and Hassan, G., 2003, Impact of Seeding Dates and Varieties on Weed Infestation, Yield and
Component of Rice (Oryza Sativa L.) under Direct Wet-seeded Culture, Pakistan Journal of Weed Science
Research, 9: 59-65.

Moody, K., 1989, Weeds Reported in Rice in South and Southeast Asia, International Rice Research Institute,
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Table 1 Plant height, flowering age 50%, harvesting age, No. panicle per hill, panicle length, perfect seed per

panicle, empty seed per panicle of Dokkam upland rice variety was passed the grade standard.

Characteristics of rice varieties weeds tolerance were passed the grade standaed

Plant s Plant  flowering harvesting No. panicle perfect seed per empty seed per
height age 50% age panicle length panicle panicle
(cm.) (day) (day) per hill (cm.) (seed) (seed)
1 95 105 132 10 25.3 262 25
2 102 105 132 11 31 231 53
3 102 105 132 11 28 275 48
4 96 105 132 9 31 251 36
5 103 105 132 9 26.9 218 58
6 107 105 132 13 31 284 21
7 100 105 132 9 28 210 10
8 120 105 132 13 32.5 245 14
9 97 105 132 9 25 223 20
10 119 105 132 9 34 219 12
Total 1041 1050 1320 103 292.7 2418 297
Mean 1041 105 132 10.3 29.27 241.8 29.7

S.D. 8.88 0.00 0.00 1.64 3.07 25.72 17.82
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Table 2 Plant height, flowering age 50%, harvesting age, No. panicle per hill, panicle length, perfect seed per

panicle, empty seed per panicle of Labnok upland rice variety was passed the grade standard.

Characteristics of rice varieties weeds tolerance were passed the grade standaed

Plant s Plant flowering  harvesting No. panicle perfect seed per empty seed per
height age age panicle length panicle panicle
(cm.) 50% (day) (day) per hill (cm.) (seed) (seed)
1 100 104 132 9 32 315 10
2 110 104 132 9 30.2 200 8
3 98 104 132 9 28.9 261 38
4 99 104 132 9 26.4 214 32
5 113 104 132 11 30 294 4
6 100 104 132 9 30 364 14
7 99 104 132 11 30 219 9
8 98 104 132 9 31 312 10
9 101 104 132 10 29 275 17
10 99 104 132 10 26.6 259 9
11 98 104 132 10 26.8 204 17
12 100 104 132 12 28.1 258 13
13 115 104 132 11 26.6 259 9
14 91 104 132 13 33 228 13
15 102 104 132 13 27 219 9
16 116 104 132 9 251 364 14
17 119 104 132 11 25.7 204 4
18 91 104 132 10 28.1 258 13
Total 1849 1872 2376 185 514.5 4707 243
Mean  102.72 104.00 132.00 10.28 28.58 261.50 13.50

S.D. 8.26 0.00 0.00 1.36 2.24 51.50 8.69
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Non-destructive Determination of Palm Oil Content in Palm Fruit by Near Infrared Spectroscopy

ANNg Lnendiay’ anfing Aunsidny’ gl susunad’ uas Inen dugassas’

Kasemsumran, S.ﬂ, Junhiran, A.ﬂ, Thanapase, W.1 and Punsuvon, V.2

Abstract

Palm oil content is the most important factor for trading. Evaluating color of fruits by naked eye and weighing of
oil palm bunch is employed to estimate the palm oil content as the rapid method for purchasing system. However,
such methods are not accurate and may not yield a reasonable price for both seller and buyer. Therefore, the
reliable and rapid method for determination of palm oil content is required for purchasing. The objective of this
study was to investigate the feasibility of use the near infrared (NIR) spectroscopy for quantitative determination of
palm oil in oil palm fruit, nondestructively. A total of 42 oil palm fruit samples with maturity were used in this
experiment. They were scanned by two NIR spectrometers with different mode, one was a reflectance mode in the
region of 1100 — 2500 nm and the other was an interactance mode in the region of 800 — 955 nm. Palm oil content
was analyzed by the soxhlet extraction as a reference method. Partial least squares regression (PLSR) model for
quantitative determination of palm oil in oil palm fruit was established from a whole spectra region and the palm oil
content analyzed by reference method. Optimization of determination model was investigated. The results show
that NIR spectroscopy with both scanning modes have high possibility to use as an accurate, rapid and non-
destructive method for determination of palm oil content in oil palm fruit.

Keywords: near infrared spectroscopy, oil palm, palm oil, purchasing system
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Figure 1 Original NIR spectra from two NIR spectrometers of an interactance mode (800 — 955 nm) (a) and a
reflectance mode (1100 — 2500 nm) (b).
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Table 1 WAANNANIIATUIUNNATAVAMUATBIANNTT NIR mﬁummﬁmmmmLm%ﬁﬁmmﬁ”ﬂﬁumﬁuhm
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955 wnliiung uazszLL reflectance 1UT99 1100 — 2500 W1lwims $annensUfuusiasining) NIR Feedgsing 7
WUIN mmw‘ﬁ':ﬁﬂizaw“ﬁnﬂwlunﬁiﬁqumm’miwumﬁmLmu interactance #¥19annaiingsn NIR fifuusieda
auuESusLIMiN 14 8 uwnimed 1A R (Correlation) 0.946 uazifianngauaunsfagia cross-validation 1Hiriade
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Reflectance  ilaufeuifieunaneadmnudnaumsiigieanaulnsén NIR Yuusiateyiussusuandlifianis
v‘im’mﬁﬁ'qm 1% 8 unnimas A1 R 0.955 uazen RMSECV (il 2.806 %wiw %ﬁwﬁ@mhmﬁu A nualy Table 1
aunmnaBinuiudimeviaesssunlimeadnindReeiuann dswuwininefilidy 8 witu A
R luann19svuL reflectance 44n91aun193v ULl interactance WieNLantiat iimniuNg RMSECY & iAesriuann

Table 1 The statistical results of PLS models for determination of palm oil content in oil palm fruit.

Scanning NIR region Spectra pretreatments Factor Calibration Cross-validation
mode (nm) R RMSEC R RMSECV
(%) (%)
Interactance 800 - 955 Original 7 0.935 2.164 0.869 3.027
MSC 4 0.886 2.820 0.821 3.548
1* derivative 8 0.946 1.964 0.890 2.792
2" derivative 4 0.907 2.566 0.841 3.315
MSC+1° derivative 7 0.927 2.278 0.776 4.669
MSC+2" derivative 5 0.914 2.465 0.867 3.053
Reflectance 1100-2500 Original 8 0.952 1.853 0.877 2.960
MSC 6 0.939 2.094 0.862 3.114
1* derivative 6 0.936 2.149 0.867 3.059
2" derivative 8 0.955 1.798 0.890 2.806
MSC+1°* derivative 6 0.933 2.184 0.862 3.118
MSC+2" derivative 8 0.916 1.759 0.889 2.823
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Figure 2 Correlation plot between actual (x axis) and NIR predicted (y axis) contents of palm oil in oil palm fruit
using an interactance mode in the region of 800-995 nm (a) and reflectance mode in the region of 1100 —
2500 nm (b)

dglua

AR BIE UL 0AE NIRS 1nliileiasesiBunaniein hdu s dutieils uas ¥ 14
yialusz LN 93ALLL Interactance 194 800 — 955 unTiiNAS LAYITLILINNTSALLIL Reflectance lugas 1100 — 2500
AT 3TUUNNTTABAELARRS NIR mﬂnimﬁLmﬁﬁn{immazuuﬁylﬁ%mﬂmLﬂnm’éqmi@mﬂﬁuum NIR  #ifl
AL ANRUE TUUS R sl @ v lfaunnsiinanteafinin R ﬁqa uaz RMSECV  #1an asielafianumia
V"]m:?ﬂﬁﬁ/ﬂﬂlﬂfafﬁl:éluﬁqu’]iﬁ’ﬁ'ﬁ/ﬂ@ﬂwm"al,d@\‘i el BN et lHiunniy LasaengunIanAseieAndunsg
mlﬁ‘uwmﬁywﬂumﬁmmﬁmmummﬁu‘ﬁ'zﬁmmmmﬂLﬁmﬁu Imﬂﬁfmqﬂi:mﬁLﬁ@“lﬁm?ﬁﬁLmﬁﬂ NIRS @13130)
UszeniF e luduneunisiuidanalndumy

AURLAM

wereUAMAutRNNTuAANIGT N sFudNTs i satiuayWn sy uavtiFEmqaaNysnl  thiiu-nau
A A mFuAueyAsziatiuayusinedelay

LANAN5A1989

Osborne, B.G., Fearn, T. and Hindle, P.H., 1993, Practical NIR Spectroscopy with Application on Food and

Beverage Analysis. 2" ed, Longman Scientific & Technical, Singapore.



a

Agricultural Sci. J. 41(3/1)(Suppl.): 65-68 (2010) 2. e, N1, 41(3/1)(Wiei): 65-68 (2553)

a £ 4 Pt [ a e v &
miqmsﬁwﬂ?mmmﬂﬂiznﬂumamsflu'm@ma@mmemsmumma’lmﬂu
s 4 IS o a =
WA UNALNUAIELTgsSAUNITaFIUnIRsE LN
Quantitative Determination of Chemical Constituents in Biomass for Substitute Energy Utilization

by using Near Infrared Spectroscopy
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Kasemsumran, S.1, Suttiwijitpukdee, le‘ Prasatsrisupub, J.Z, Thanapase, w." and Miyata, s’

Abstract

In this study, near infrared (NIR) spectroscopy was employed to determine cellulose, hemi-cellulose in term of
xylan and lignin contents in sugarcane bagasse as a biomass for energy purpose utilization. 50 sugarcane
bagasse samples were collected from various sugar factories in Thailand and 20 simulated biomass prepared by
mixing of 3 standard biomass were prepared in many ratio to expand the range of contents for those three
analyzed. All samples were measured in the NIR region of 1100 — 2500 nm. Partial least square regression (PLSR)
models for quantitative determination of cellulose, xylan and lignin contents in sugarcane bagasse samples were
developed from the whole region of NIR spectra and the analyzed contents detected by reference method. The
best PLSR calibration models for cellulose, xylan and lignin in sugarcane bagasse samples were developed from
original, 1*" derivative and multiplicative scattering correction (MSC) spectra, respectively. This study shows that
NIR spectroscopy can be used to predict the necessary chemical constituents of agricultural biomass samples
prior converting biomass to substitute energy.

Keywords: near infrared, biomass, cellulose, lignin
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Figure 1 Original NIR spectra of sugarcane bagasse samples in the region of 1100 — 2500 nm.

Table 1 ugASHANIRWINIMNARATIFANALMS NIR Weunmsgudmitamnzitiunieaglas louay uas
aniulurubes anmanBeuileusumsiigseanaunminduuasdiusol 5 38 wodaumsiwelunm
waglaafiangaainsanainaiin 1 6 uinined Wik correlation g4 0.958 wazilanmaaaudeis cross-validation
AneRsrIANARAAARLlLNNTNUNE (RMSECV) rﬁ'ﬂzﬁm 2014 Y%wiw aNAINEFuadluauREl
Usz@nanmaginsanaunainyfuusiasewiuddusuni 14 6 uinumed 1fien correlation 44 0.918 uaz RMSECY
Fngn 1.466 %wiw uazgaiinaaumeinuneBnadniufiflsdvinmgs disananaiiouwiis msc 15 o
unnumes 1fien correlation g9gm 0.997 uaz RMSECY Agn 1.384 % wiw AemszwinaLfnniufiassieliannis
AAMEEARENRY Lz BRI NEaNgNns NIR WiguNIms§IUTRdLAazeIAlsznauuansu Figure 2

Table 1 The statistical results of PLS models for cellulose, xylan and lignin in sugarcane bagasse developed from

original and pretreated NIR spectral data.

PLS Pretreatment  Factor Calibration Cross-validation
model spectra R RMSEC (%) Bias R RMSECV (%) Bias
Cellulose  Original 6 0.958 2.563 1104 x10°  0.945 2.914 -0.012
MSC 6 0.955 2646  -5763x10°  0.938 3.109 -0.049
1* derivative 4 0.953 2698  -1.594x10°  0.938 3.101 -0.063
2" derivative 5 0.960 2506  -2.493x10°  0.934 3.199 0.004
MSC+1% 5 0.954 2669  -1.431x10°  0.937 3.122 -0.019
MSC+2"™ 4 0.954 2674  -1.076x10°  0.935 3.177 -0.014
Xylan Original 10 0.940 1041 -5.845x10°  0.881 1.468 -0.024
MSC 9 0.932 1107  2.698 x10° 0.873 1.510 -0.021
1* derivative 6 0.918 1217 9.945x10” 0.879 1.466 -0.006
2" derivative 5 0.910 1267  6.948x10” 0.865 1.535 -0.018
MSC+1% 6 0.909 1274  8311x10” 0.863 1.557 -0.002
MSC+2"™ 5 0.916 1224  5.041x10”7 0.858 1.580 -0.016
Lignin Original 8 0.996 1.226 6.539x10"  0.993 1.500 -0.005
MSC 9 0.997 1015  -1.079x10™°  0.994 1.384 -0.033
1* derivative 7 0.996 1.107 1.335x10°  0.994 1.388 0.004
2" derivative 5 0.993 1.271 1.417 x10°  0.993 1.567 0.017
MSC+1" 6 0.996 1.131 8.447 x10"  0.994 1.394 -0.016
MSC+2"™ 5 0.996 1.115 1.308 x10°  0.994 1.409 -0.010
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Figure 2 Correlation plot between actual (x axis) and NIR predicted (y axis) contents of cellulose (a) xylan (b) and

lignin (c) in sugarcane bagasse.
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Cost Reduction of Fruit Fly Artificial Larval Diet

by Replacing Commercial Granular Sucrose by Sugar-cane Molasses

4110 L@NATTATSE’ NANS uNuZuns’ adle Anlamand’ uas 3hun Asatannsol

Segsarnviriya, S.1, Tannarin, T.1, Limophasmanee, v." and Kongratarporn, T

Abstract
Commercial granular sucrose is one of the major ingredients of standard artificial larval diet of the oriental fruit
fly, Bactrocera dorsalis (Hendel). In this report, this ingredient was replaced by inexpensive sugar-cane molasses
at 25, 50 and 75 percents of the total commercial granular sucrose in the standard larval diet. Quantity of pupae,
pupal weight, adult eclosion, flight ability and adult longevity under stress were assessed. Results indicated that
replacing commercial granular sucrose by sugar-cane molasses at 25 percents in larval diet had no detrimental
effects on quantity and quality of fruit fly and reduced of the cost by 16.07 percents.

Keywords: oriental fruit fly, Bactrocera dorsalis (Hendel), larval diet, cost reduction
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Table 1 Formulation of larval diets with different quantity of commercial granular sucrose and sugar-cane

molasses.
Ingredients larval diet
(%) Formula 1 Formula 2 Formula 3 Formula 4
Sodium benzoate 0.1 0.1 0.1 0.1
Methyl-p-hydroxybenzoate 0.1 0.1 0.1 0.1
Brewer’s yeast 3.6 3.6 3.6 3.6
Commercial granular sucrose 12.0 9.0 6.0 3.0
Sugar-cane molasses 0 3.0 6.0 9.0
Wheat bran 26.0 26.0 26.0 26.0
HCl(conc.) 0.2 0.2 0.2 0.2
Water 58.0 58.0 58.0 58.0

mswngla mnzansazald 35 gnuaAiaufnms asuue M Tiauusazn s liesenisiin

MelABueULAENSAUAANLE  Thneennfianfingliudy Beouuiu uasequinafinluden Aaue
rUNAR 25 avALTaLTes AaAudining 80 weiawd Fuvueuiinssiananlumatsesiuuen ARNLARMUEULI
dnfiddeslumananain wewasdndnuilulides desnudeny 69u seusnudeanainiiaes

nsdszidiuna 1598019289 4T1nuazANY (2553) UATANEALANNTNLNAITUNALE (FAO/IAEA/USDA, 2003)
AALANGRMAT 25 BeANTAEHA AINTUANS 80 wlaFims

NSAATITMUAN AN ?JLm"]::ﬁﬂQ’mLLﬂ?ﬂ?QuﬂJﬂ\i@]mTﬂﬁﬂﬁi‘LﬁﬂNV{i 4 gR7 FRLTNULAT AN INTBILNATY
ALl feRB Analysis of Variance UaZALATIERAINUANANNIEMININGNELEAT Duncan’s New Multiple Range Test
flaziunnnaiTesu 95 wefiaus Tnelilsunsy SPSs
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Table 2 Quality and quantity measurements of the oriental fruit fly, Bactrocera dorsalis (Hendel), for different larval

diet formulations.

Parameter Larval diet formulation Means + Standard deviation
Pupal weight Formula 1 12.186 + 0.378 a
( mg/pupa) Formula 2 12.126 + 0.406 a
Formula 3 11.782 + 0.284 a
Formula 4 11.195 + 0.161 b
Quantity of pupae Formula 1 14.440 + 1.888 a
(litre/150 kg larval diet ) Formula 2 15.840 + 2.085 a
Formula 3 17.020 + 2.983 a
Formula 4 16.140 + 2.824 a
Adult eclosion Formula 1 96.768 + 1..242 a
(%) Formula 2 96.768 + 1.541 a
Formula 3 95.962 + 0.393 a
Formula 4 90.458 + 8.528 a
Flight ability Formula 1 97.652 + 0.669 a
(%) Formula 2 97 158 + 1.135 a
Formula 3 95.112+2.725a
Formula 4 94.954 + 2.749 a

Mortality under stress (% )
After emergence 48 hrs.

Male Female
Formula 1 26.640 + 15.550 a 27.120 + 15.888 a
Formula 2 35.920 + 12.926 ab 38.240 + 15.117 ab
Formua 3 59.200 + 20.682 bc 58.400 + 17.909 bc
Formula 4 70.960 + 20.550 ¢ 69.520 + 22.111 ¢

After emergence 72 hrs.

Male Female
Formula 1 96.800 + 3.611 a 98.560 + 1.513 a
Formula 2 98.480 + 0.955 ab 99.200 + 0.980 a
Formula 3 99.680 + 0.438 b 99.760 + 0.358 ab
Formula 4 98.520 + 1.073ab 99.920 +0.179 b

Remark: Different letters in each parameter indicated that means were significantly different (P<<0.05)

a o

AANTUNAN

{wﬁﬂﬁmLﬁmﬂmmiLﬁﬂuqm 4 upnsineaeneliuadnAynieads (P<0.05) ANgAT 1 2 WAz 3 UTHInuANUA
nseaniusadinde uazAmanssnlunstiuanis 4 a9 Tusnsnget NHkAAYNI9aTA douatununIuIeg
ﬁTfJLﬁufj”ﬂmﬂﬁmmfg:ﬂmﬁ”uv%\uw@1?QLL@zLWmﬁwﬁmﬂmﬂuﬁmﬁuﬁﬂ 48 waz 72 dalu uAnsingeenalitdAnunia
a0 (P<0.05) LLﬁﬂ'Lﬁ@LLﬁfﬂuLﬁﬂmmdﬂmm 1 WAT 2 ANNUNIUIBIFIENSEAelAanznas Ut LANFNYasinal
uﬂmﬂmmmmm(%o 05)Lummnmmﬁmmm”lnmmumﬂmvmmLmeum"Lmum Bactrocera  dorsalis
(Hendel) maa‘lﬁau@mummaum@iu @muumﬂiuiaﬂmm@mummm (mmmiwwu) ”mmﬁﬁ”wﬁnﬁ”mlﬁm?{ﬂﬁm”
Taifndn 12 findnsu muummwmmm 2 mmmmwmmmwmmmm 1 mQLﬂummmmﬁm”Lm AINARRIT
AAAARANNALININARRSURY Economopoulos WAZAME (1990) eﬁﬂﬂﬁmﬂmm@wmLmummamwiummﬂmu 25

wlafimus iamnsifevauunasiuna liummesiilau Ceratitis capitata (Wiedemann) lid1unsiari

CEMDE
nslinintmanaunuiimanselulfiinm 25 wWefiruflugnsamnafionsnsgin mziaesunasiunald
110 Bactrocera dorsalis (Hendel) ldinuxinsgiu Ingfunuevnsiiananad 16.07 iwefiausd
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Seed Quality of Advanced Breeding Lines of Soybean under Kasetsart University

Soybean Research Project

Fum indAsanan’ Sude dundisuiady amnana suuia’ uas qusi eadssans’
Kleawklom, T.ﬂ, Chanprasert, W.1, Romkaew, J.2 and Ngamprasitthi, 8.3
Abstract

Seed quality is an important constraint in soybean breeding program especially in hot-humid regions. Before
releasing a soybean variety, its potential in producing good quality seed must be tested. Seed germination, vigor
and storability are basic characteristics need to be assessed. Six advanced breeding lines of soybean, i.e.
KUSL3802-1, KUSL3802-4, KUSL3802-6, NS1 1-12, ST2 34-1 and KUSL20004 under Kasetsart University
Soybean Research Project were evaluated comparing to 2 recommended cultivars, i.e. SJ5 and CM60 in 2
growing seasons. The results revealed that KUSL3802-1, KUSL3802-6 and NS1 1-12 showed high seed quality in
both seasons comparing to that of SJ5, while the remainders gave relatively low quality seed similar to that of
CM®60. Physical properties were different between late rainy season and dry season. Negative correlations were
found between seed size and seed storability in dry season. However, KUSL3802-6 and NS1 1-12 which were

lines with large seed size showed rather high seed storability in this study.

Keywords: soybean, germination, seed storability, physical characteristics
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Table 1 Standard germination (%) and accelerated aging (%) of seed of 6 advanced breeding lines and 2

recommended cultivars of soybean grown in late rainy season and dry season and stored for 0, 4 and 8

months in controlled room (20°C, 40%RH).

Late rainy season 2008 Dry season 2009

Line/cultivar

0 months 4 months 8 months 0 months 4 months 8 months
Standard germination test (%)
KUSL3802-1 95.0 a* 93.5a 91.0a 81.0a 725a 70.5a
KUSL3802-4 91.5 bc 87.0 bcd 81.5 bc 71.5cd 55.0e 52.5d
KUSL3802-6 88.5e 85.5 cd 83.0b 73.0c 58.0d 60.0 b
NS1 1-12 89.5 cde 87.5 bc 82.5 bc 71.5cd 67.0b 60.5b
ST2. 34-1 91.0 bed 87.0 bcd 80.5 ¢ 67.5e 65.0 b 56.0 c
KUSL20004 89.0 de 87.0 bcd 81.0 bc 69.5 de 555e 52.0d
SJ5 92.0b 88.0 b 83.0b 76.5b 73.0a 715a
CM 60 94.0a 85.0d 78.0c 71.5cd 61.0c 60.0 b
Accelerated aging test (%)

KUSL3802-1 775b 76.5b 69.5 ab 76.0 a 56.5a 46.0 a
KUSL3802-4 74.0c 68.5d 66.0 cd 76.5a 39.5¢c 29.0e
KUSL3802-6 83.0a 81.5a 70.5a 69.0 c 39.0c 39.0b
NS1 1-12 75.5 bc 735¢c 67.0 bc 70.0 bc 40.0¢c 31.5d
ST2. 34-1 67.5e 66.0d 60.5¢e 68.0 cd 32.0d 30.0 de
KUSL20004 76.0 bc 72.0c 64.0d 66.0 d 26.0 e 11.5f
SJ5 71.0d 68.0d 66.5 cd 72.0b 52.0b 475a
CM 60 70.5d 66.0d 58.5¢e 70.5 bc 41.0c 345c

* Mean values in each columnfollowed by the same letter are not significantly different at the probability level of 0.05

Table 2 Seed weight (g/1000 seeds), seed volume(cm3/25 seeds) and surface area(mm2) of 6 advanced breeding
lines and 2 recommended cultivars of soybean grown in late rainy season 2008 and dry season 2009.

Lines/Varsities Late rainy season 2008 Dry season 2009
Seed weight Seed Volume Surface Seed weight Seed Volume Surface area
(9/1000seeds) | (cm’/25seeds) |  area(mm’) (9/1000seeds) | (cm’/25seeds) (mm’)
KUSL3802-1 11.2 e* 274 d 1195 ¢ 1534 f 3.76 d 147.5 ef
KUSL3802-4 143.5 bc 3.52 bc 1323 b 176.8 cd 431 ¢ 153.6 de
KUSL3802-6 152.0 ab 3.59 ab 139.1 ab 181.5 bc 439 c 157.8 cd
NS1 1-12 168.8 a 4.02 a 149.0 a 2014 a 5.09 a 176.1 a
ST2 34-1 132.3 cd 3.47 bce 128.9 bc 189.0 b 4.56 bc 163.5 bc
KULS20004 145.2 bc 3.72 ab 144.0 a 189.2 b 469 b 168.7 b
SJ.5 129.5 cde 3.42 bc 129.7 bc 160.7 ef 379 d 1459 f
CM60 119.0 de 3.07 cd 118.8 ¢ 166.1 de 391 d 144.4 f
LSD.05 17.3 0.45 10.6 11.0 0.27 6.9
C.V.(%) 8.54 8.94 54 4.20 4.30 3.0

*Mean values in each column followed by different letters are significantly different at the probability level at 0.05
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Table 3 Correlation coefficient between seed physical characteristics and germination (%) and germination after

accelerated aging test (%) of the 8 months storage seed of 8 soybean lines/varieties grown in dry season

2009.
Germination at 8 mo after storage Accelerated aging at 8 mo after storage
Seed weight (g/1000 seeds) -0.449** -0.520**
Seed Volume (Cm3/25 seeds) -0.489** -0.631**
Surface area (mm?®) -0.438* -0.619*
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Influence of Carbondioxide, Oxygen and Nitrogen Gas on Quality and Shelf Life

of Rambutan (Nephelium lappaceum L. cv. Rongrean)

ANONE WuAe' uaz ANt ey’
Phonpai, s." and Glahan, s

Abstract

Influence of carbon dioxide, oxygen and nitrogen gas on quality and shelf life of rambutan (Nephelium
lappaceum L. cv. Rongrean) was studied. The statistical model was 4x4 factorial in completely randomized
design comprised of 2 factors; 4 levels of carbon dioxide and oxygen at 0, 5, 10 and 15 percent, respectively.
Well selected rambutan was packed in polyethylene (PE) bags and nitrogen gas used for adjusting volume for 100
percent detected and stored at 13+2°C. The results showed that rambutan stored at 10 percent carbon dioxide,10
percent oxygen and 80 percent nitrogen has the least weight loss of 2.59 percent. Peel and pulp color has a
slightly changed. Firmness, titratable acidity (TA) and total soluble solid (TSS) decreased according to storage
time increased and has the longest storage life of 18 days and gave a good physical and palatability.

Keywords: rambutan, modified atmosphere packaging, shelf life
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Figure 1 Carbondioxide and oxygen content (percent) of rambutan in polyethylene (PE) bags stored at 13+2 °C

for 18 days.

A B
Figure 2 Rambutan appearance before storage (A) and storage at CO,:0, (10:10%) for 18 days (B).
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Table 1 Fresh weight loss (percent), overall acceptability (score) and shelf life (day) of rambutan after storage.

fresh weight loss (percent) overall acceptability
Treatment Combintion shelf life
3 day 6 day 9 day 12 day 15 day 18 day score (day 18)
C0,:0, (0:0%) 0.64de | 0.89bc | 1.67ab | 2.3%c | 2.37ab - poor 15b
C0,:0, (0:5%) 0.66de | 1.02ac | 1.52ab | 241ac | 2.47ab - poor 15b
CO,:0, (0:10%) 0.58e 1.19a 1.46ab 2.01ad 2.58ab 3.18ab 2.67b 18a
CO,:0, (0:15%) 0.73be 0.99ac 1.7ab 2.92a 2.06b - poor 15b
C0,:0, (5:0%) 0.72be 1.18ab 1.54ab 1.57cd 3.13a 3.40a 2.83ab 18a
C0,:0, (5:5%) 0.76ae 1.17ab 1.80a 1.59bd 2.07b - poor 15b
CO,:0, (56:10%) 0.82ad 1.13ab 1.53ab 1.92ad 2.69ab 2.86ab 3.00ab 18a
CO,:0, (5:15%) 0.68ce 1.08ac 1.51ab 1.97ad 2.82ab 3.04ab 3.00ab 18a
CO,:0, (10:0%) 0.79ad 1.28a 1.66ab 2.90a 3.16a - poor 15b
CO,:0, (10:5%) 0.70be 1.04ac 1.33b 2.14ad 2.63ab - poor 15b
C0O,:0, (10:10%) 0.71be 1.22a 1.41ab 1.67bd 2.37ab 2.59b 3.25a 18a
CO,:0, (10:15%) 0.89ab 1.23a 1.55ab 2.49ac 2.74ab 2.86ab 3.17ab 18a
CO,:0, (15:0%) 0.93a 1.20a 1.75ab 2.02ad 2.79ab 3.01ab 3.00ab 18a
CO,:0, (15:5%) 0.75ae 1.13ab 1.50ab 2.59ab 2.47ab 291ab 3.00ab 18a
CO,:0, (15:10%) 0.86ac 1.20a 1.46ab 1.73ad 2.00b - poor 15b
CO,:0, (15:15%) 0.75ae 0.83c 1.41ab 1.25d 2.54ab 2.84ab 2.83ab 18a
%C.V. 13.54 13.46 13.70 24.61 16.99 10.27 9.01 5.99
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Figure 3 Total soluble solid (TSS) and titratable acidity (TA) of rambutan in polyethylene (PE) bags stored at
1312 °C for 18 days.
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Effects of Medicinal Plant Extracts to Control Pummelo Black Spot Disease

FE13A U U uaz ARES 25URSIE'

Nanan, S.1 and Worapitirongsi, S.1

Abstract

Effects of medicinal plant extracts from may-chang (Litsea cubeba Pers.) plai (Zingiber cassumonar Roxb.)
turmeric (Curcuma longa Linn.) siam weed (Chromolaena odorata) cinnamon (Cinnamomum verum J.Persl.)
nutmeg (Myristica fragrans Houtt.) and clove (Eugenia caryophyllus) were evaluated to control Phyllosticta
citricarpa causing black spot of pummelo. The mycelial growth was assessed on CA containing the extract at the
concentration of 50,100, 250, 500 and 1000 ppm including sterilized distilled water as a control. It was found that
the extract from may-chang completely inhibited the mycelial growth of P. citricarpa at all concentrations. While
plai extracted completely inhibited the growth of P. citricarpa at 100 ppm and above followed by the extracts from
turmeric and siam weed at 1000 ppm with percent inhibition of 82.3 and 68.2 respectively as compared to the
control. In field experiment, it was done by using Randomized Completely Blocked Design (RCBD) with 6
treatments and 4 replications. The result indicated that the extract from turmeric had highest efficacy to control
black spot disease on pummelo fruit which followed by plai and azoxystrobin fungicide.

Keywords: pummelo, black spot disease, herb extracts, black spot
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ﬂﬂa‘m??aﬂmt.z’ﬁulﬂvlﬁﬁﬁﬂdﬁ 50% (Table 1)

ssAnannaasasannayulnslunisarunulsaqgamuasdnlalugiunsngng
Uszifiunan1aifinlen szAuANIULINTealsAqmnT waziiminuanandalaanudenisfiufion dsngdnviee-
sl WudanansarimeiuduiszAngnmenunulsavecinlelFaian wulsaqadn 17% sesasnlfun ansarimann
Twa  wavanstlesiuindnlsaitezfondalniiu meanunadulodlulsnqaanriniy 20% usy 21% AINAIAL
TaniRansulReaLiey (control) dulawfulsn 25% dauRanuansans
Jm’éﬁuﬁﬂﬁz’imi@Lﬂu‘iim\mdwﬁrmLmum‘ Sudlatlssifuanuguuatsranmensaiiduauqauaauunaalen
inafigenaiasiu nanAeTariuasaipaiuiunuiunumalsnqadnieatmgaiios 9.2 uua delaiuansinmneada
funeuansesdandalnaiuuazasarnsingy atinslsfmunanimaasugasliffiuinnmviuansarnaiiuu
aude  waransesdendalnsiu  arwnsnmruAunIaialsaqaaresdnlalfinanndnvdawud  Whsuisuetied
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WadAygwmeads WrauieuAedsaastin ienNanan lULAaZTAMWUS Wudn nanuanIana 3 1ia andunsled
g Winuinuanameds lluansgannsnuansezdeandalniu wazasnisFauiisy (Table 2)

Table 1 Efficacy of plant extracts for the inhibition of mycelial growth of Phyllosticta citricarpa on carrot agar.

Medicinal plant Average mycelial growth inhibition (%) at difference concentrations !
extracts
50 ppm 100 ppm 250 ppm 500 ppm 1000 ppm
may-chang 100 100 100 100 100
plai 70.7 100 100 100 100
turmeric 214 52.7 49.4 63.4 82.3
siam weed 0 0 22.3 37.9 68.2
clove 0 0 0 26.8 40.1
cinnamon 0 0 29.0 21.2 33.4
nutmeg 0 0 0 17.9 34.6

' Measure of mycelial growth after 7 days incubation at room temperature and percentage of inhibition growth followed as

Percentage of mycelial growth inhibition = (A-B) x 100
A

A = average growth of mycelial on carrot agar without plant extract (control)

[o9)
Il

average growth of mycelial on carrot agar with plant extract

Table 2 Efficacy of some medicinal plant extracts and fungicide for the control of pummelo black spot disease in

orchard at Wiang kaen, Chiang Rai province.

Number of black spot

Treatment Disease incident (%) . ¥ Fruit weight (kg)
lesion on fruit

may-chang 30.0 26.0 ab’ 123 a

plai 20.0 22.5ab 1.00 bc
turmeric 17.0 9.2a 1.05 bc
siam weed 24.0 14.0a 0.96 ¢
azoxystrobin 21.0 95a 1.03 bc
Control’ 25.0 40.0b 1.12 bc
CV (%) 45.2 67.0 8.3

' Disease severity evaluated from the number of lesions on fruit divided by 6 levels (ﬂ?qswﬁ LaZATUY 2552);
Level 0 = no symptom Level 2 = 6-10 lesions/fruit  Level 4 = 26-50 lesions/fruit
Level 1 = 1-5 lesions/fruit  Level 3 = 11-25 lesions/fruit Level 5 = more than 50 lesions/fruit

? Control treatments sprayed with water.

*Mean in a column followed by the same letter(s) are not significantly different according to DMRT (p<0.05)

dgUua
o A do o a a . yaa A o >
ansannayulnsatiandudiniaasydnlnuess P. citricarpa UWaWMNS carrot agar WaTigaReasatinanmzle3
fiu sasasun tiun ansainlng uazadiudu  nsldarsatpaiudunuiiuduledn 50 JadanssEeun 20 ARIAILA
SLULNALABNINAUNADNE 6 tHaullsvAninnatuanTsnqam Tuaulin Wesaindaruuunaainainislsnuuug
&ulodurngn usilsz@nininaauaulsaliuansranisatanunsnuansilestunndnlsaitesfandalnsunazans
annTiinau
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Using Near-Infrared Spectroscopy for Quality Evaluation of Sugarcane

397N ayATIINATE ANINS inead1sey’ ITEWA WAGNA indan Auesdde’ a1gal susuwad' uas alng Renms’

Anusornwongchai, J.ﬂ, Kasemsumran, S.1, Ponpakdee, V.z, Sansayavichai, T.z, Thanapase, W.1 and Miyata, 8.3

Abstract

We had determined the quality of sugarcane using near infrared spectroscopy (NIRS). Totally 30 sugarcane
juice as well as milled and dried sugarcane stalks (bagasse) which were collected from different part, i.e. top,
middle and bottom of cane stalks, were used in this research. Sugarcane juice samples were used for
determination of total soluble solid (°Brix) and polarization (Pol) values. On the other hand, bagasse samples were
used for measurement of fiber content. Partial least squares (PLS) regression method in combination with the near
infrared (NIR) spectroscopic technique is employed for quality evaluation of sugarcane. PLS models were
developed by the original and pretreated NIR spectral data, and were compared to obtain the best performance
of each model. The results showed that the correlation coefficient (R) obtained from PLS models for determination
of ®brix, Pol and fiber is 0.999, 0.921 and 0.867 and root mean square error of validation (RMSEV) is 0.264 °brix,
1.834% and 1.130%, respectively.

Keywords: near infrared spectroscopy, sugarcane, brix, pol
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nIvagauAuN nEenfasuantefaunsananlninsalnil ‘L%Tfmfjwﬁg\mumiugﬂmmﬁyﬁ@ﬂfﬁﬁmu 30 finaeina
LA ea U TUALAZ A LN (Nndas) Aauau 30 Aaaene lHandausne 1eandies tHud Tau nane uazdou
g i eemanasiibunaesudeianaaiiazans 13 (°Brix) LLZ\]"%@H@“’&WM’]@%%?@ (Pol) @MunNEa8tinmn
QLm%umiﬁmmmmLLNMN%@’]HW (fiber) 1A8N1IA5T19ENNTATBEITILEY (Partlal Least Squares Regressmn
(PLS) mewﬂmmuﬂmmvm@ﬁ LL@UM?LL[??E]Umﬂ‘umwmmmwmmmummumwmwmnmLﬂnmuwmuum
runsUsLLAAILINAT AN IMAReINLIENN s LA AN sy RYiB VAU UL A1 ANLARN ALARBLAINN TN
984 brix, Pol Waz fiber $881a2 0.999, 0.921 Ua0.867 WAz 0.264 , 5881 1.834 Waz 1.130 ANNAIAL
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mmmmmm”mmﬂ TnednAumranuu 3.3.104. (Commercial Cane Sugar : C.C.S.) vmwm unnaesinng
Bg‘limmwmqlu@@ﬂmmuummmm@mnm@ﬂmim‘lugﬂmmmmmmwmqmqwﬁ f9An C.C.S. ifluATida
v naesden lHun At Bunuesudeiannaiiazaely (°Brix) ’é@ﬂ@m‘iﬁmaﬁgiﬂm (Polarization: Pol) wag
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nateamaLElY (Partial Least Squares Regression (PLS)) Lﬁ@ma‘ﬂmﬁu@mmw%@ﬂ FarhasiluE N Tiazli
Hayansiinaeifiuiugn sanda wazanunsarinldszgndlilulssnugnamnssy e ld
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Cd aa
aUnsaluaziEng
NSLATENAIDENNLAENIFIAFLUNASH
AUt 1NNMAaee 1HuA 18a8a1uIKN 30 ANatNg LATNINEaLa1WL 30 Aaating angaulau, nang
uazdrutlanavesanden Faetndasniinimaseldainauaiqoivalsvauunu (12 Wug 1Hun Wi kk3, kkso, k8s-
92, kk1, §94 6, §Ws3tu 80, 436, 503, 006, 028, 043 Uaz kk3/2)
= o ' ' o v o Y 1 Ny = ¥ o = = .
nswranmetnananiaA g naiNTi tdesildainnisiuudnaztindinAsessies centrifuge (TOMY, Japan)

ﬁmmmqmmﬁﬁ 5°C AvmiEasau 500 seuinit Wuean 30 Wit ieusniendaulalldaaninaiu daunndendily
anmisun azhldinludhidien 30 wil wazirlleuilguugdl 80°C fhuaan 5 Su amiiuivldusanafuielid
PUNALYINY dnAsinalnmiudasLAaes NIRFlex N-500 (BUCHI, Switzerland) ANNEN9AAL 1000-2500 1A
dunisdnuuudesinuaziian (transflectance) Imﬂmmﬂﬂumwzﬁ'mmm?’ﬁﬁummmmmmmemﬁq I
T Figure 1

ihdaagnmnil 5 °C
AaunNIN1sIAa NIR

NIRFlex N-500

%
nnaag

NI TAMTULI99209UD4
Figure 1 Flow chart of sample preparation and spectrum measurement.

ASITANIWAN

o ' e 1% A 1% =l 14 3 ° 14 ~ o ! ' . 14 d' =

Faasinangasiliannisiundtiuasinunnnmnznausiag lead acetate WiatingqulallunnAn Brix fosmsadduna
Infmes (PR-1010L, ATAGO, Japan) kazA Pol Aaaiasaslnaisiimes (Polax-2L, APACO) dusunindesdlfann
[ % a [ A o e o & o [y o [% & A = o ~ a o I3
adasnnudinasasduuniu dhliwdinudie Inenldsialudnien 30 Wi antduesunguuni 80 °C luaan
5 SULAIAIINIMNUNTIN LA

ihanlnpinaainisganauLastetdatuarnIndennaseannisnatianidadu (Partial Least Square (PLS))
Aoalilsunss Unscramble (Ver.9.8 : CAMO AS, Trondheim, Norway) lilanisiszifiugmuninéas Tnaasng
ANMNANANUTTZNINGUNATNALAY °Brix, % Pol kaz % Fiber InaNansunannAduls=@nsandunus (Correlation
(R) NHAgudnlng 1 uazA1AINARIAAARUAINNIINAGEULTEANENN (Root Mean Squared Error  of
Validation(RMSEV)) #l4iemn @1 lné 0
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Table 1 Data of chemical analysis of sugarcane juice and bagasse.

parameter sample size min max average std.
°Brix(%) 30 7.80 23.35 14.62 4.21
Pol (%) 16 5.60 15.20 10.14 3.50
Fiber (%) 30 8.40 14.90 1.77 1.92

farmm@mﬁLm‘f]“ﬁmmﬁﬁmLﬂﬂm%mﬁ"[r;ﬁmnma‘mmﬂ%umwmﬁyﬁé@ﬂ (Figure 2(1 sLuWﬂwLﬂmmnﬂ’]a‘aﬁ@uwurmm
ANNENIARY 1450 WAz 1900 Wiluiums 3 sﬁqmmmmmwmwuﬁ” O-H Tumﬂmmm (Osborn WAZATUY, 1993) LAy
alnaiunspanauuasrasniIngas (Figure 2(2)) LanaRAR 2268 uay 2338 wluuns Gml,ﬂmmnmmwa\ﬂmm@ﬁ
Usznapfaeusy O-H waz C-O aufluenlulawssluanalvnfidulasdisaesaglas (Bumn, 2001 Ozaki
2003)

Line Plot

Line Plot
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31
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Figure 2 Absorbance and wavelength of sugarcand juice (1) and bagasses (2) at 1000-2500 nm.

NANNTNARDLN AN A LALNTANANNTN AR RELTEY (Partial Least Squares Regression (PLS)) iannstszifin
AMNINERE AINNITANANNITNINTTIU (Calibration) UAZNNIINARBLLTZANTAINIBIANNT (full cross-validation)
Wnan1aadns Table 2 InafiansnnannAdutlssAnanduiug (R) LALAIANARIALARBLANNNINARDL
132@n30N (RMSECV) LL@“’ﬂ’]ﬁ‘L‘]_G‘ﬂ‘]_ILV]f-‘_I‘LIﬂ’W]LmJ’]“”&NV]@@ﬂJ@ﬂLLM@ aunnshaineannane sy Buduuazsing
MLFIUAALLINATY AN AL AT AN L 3 AN A AU LA LA AT AR ALARD LA NN LN DS
brix, Pol LAy fiberﬁLMNWZﬁ@ﬁJﬁQﬂﬁQ‘ﬁIO.999, 0.921 Wwaz0.867 LAy 0.264 @Qﬂ’)‘iﬁ‘ﬂ"f, 1.834 % uway 1.130 %
ANNANAL
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Table 2 Statistical analysis of calibration and full cross validation of sugarcanejuice and bagasses by Partial least

square regression.

Analyze Pretreatment . PG Calibration Full cross validation
R RMSEC RCV RMSECV
Original 4 0.999 0.169 0.996 0.377
Brix(%) MSC 30 2 0.998 0.196 0.994 0.453
2D 4 0.999 0.196 0.998 0.264
Original 3 0.916 1.358 0.824 1.974
Pol(%) MSC 16 2 0.921 1.323 0.848 1.834
2D 4 0.934 1.211 0.805 2.130
Original 5 0.879 0.902 0.763 1.240
Fiber(%) MSC 30 3 0.867 0.940 0.805 1.130
2D 3 0.832 1.049 0.718 1.334
R = FndlszAvsandurig
RCV = AAnuAanaLAaeuannAdalsydne avdusiug
RMSEC = fnAanupaatpaeuannismageuylss@nann
RMSECV = fnpnsnanatadeuannsmadeulsy@nanm
daglua

nsngAgauANINIeddeafoauauiieitunsenanninalnl lnanisaireannisantieadadu (Partial Least
Squares Regression (PLS)) WinafiteravanmlunisessfiuBurnsedeiuaiiazaneld (brix), efidus
iﬁmaeg‘tmm (Pol) waz BN et laiazanstin (Fiber) FarnanfliBan iRl eiTuusn wazea
mmmLﬂuLme\iﬁ;@:W”mmﬁﬂﬂ“l%iumiﬁﬁmﬂQmﬂwwéﬂﬂlmzﬁuqmmuﬂ??miﬁﬂiiwﬁi@Lﬁmﬁi@iﬂ

AURLAM

1DUBLARS Japan International Research Center for Agricultural Sciences LL@:@umwﬁmmmLQW’];’V]N%W‘LA
nsnsagaUANINARAIaeds linaralunisadayuniddtuas sz
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Effect of Aqueous Extract of Melaleuca cajuputi Powell on Growth Inhibition of Some Pathogenic Fungi

WINET NUBT RNINA FITTUAUNT WAz Wszwn AIRsE)A’

Montri, N.ﬂ, Suwanajan, J." and Pronprapa, K.

Abstract

The effects of different concentrations of aqueous extract of Melaleuca cajuputi Powell at 100 200 400 and 800
mg/L" on growth of Fusarium oxysporum, Collectotricum gleosporides, Phytopthora parasitica and Pythium
deliense in Potato Dextrose Agar (PDA) compared with 0 mg/L” were investigated. The result were found that all
concentrations of M. cajuputi aqueous extract could inhibit growth of those pathogenic fungi. The percentage of
fungi inhibition was increased gradually with higher concentrations. The hundred percent of growth inhibition of P.
parasitica and P. deliense were found in 400 and 800 mg/L™ treatments at 4 and 1 days of culture. While the
highest percentage of growth inhibition at 87.84 and 86.16 % was achieved in 800 mg/L" treatment for F.
oxysorum and C. gloeosporiodes after 5 and 9 days of culture respectively.

Keywords: Melaleuca cajuputi, pathogenic fungi, crude extract

UNARER

ANNNIANENHATRIEN AR AR LA N LU a &S AT R AN 100 200 400 waT 800 RAANSUREARNT
ﬁiﬂmiﬁuﬂzm%”ﬂi’ﬂmﬁm Fusarium oxysporum, Collectotricum gleosporides, Phytopthora parasitica Wae Pythium
deliense UUA1M1IWIN Potato Dextrose Agar (PDA) Lrﬁ*ﬂumﬂmumﬂuLmummnmmmmmmq WU wmvmu
mmLﬂumuﬂnmmiaﬂm@mwmmmmeﬂmf; mm?mumm?mmmmm@mm 4 a4 Lmvmm‘mummmum
auinAumN I AL ea 8T Tnefisziunanuliudiud 400 way 800 HaAn3usiedns aransadusade P,
parasitica Waz P. deliense ¥%atiaz 100 fszezingn 4 uaz 1 5u wEINIBENEe  dabetaznnatiusirasde £
oxysorum wa C. gloeosporiodes gugnsasiay 87.84 uaz 86.16 luanuidindu 800 fadnTusedns fszezioa 5
i uay 9 Fu ndsnsReade Audnsy
Fdndny: wainen Wemlsaite arsarinegameny

AN
laqiiulaninasdseavilymdudsnnsantaaanizniansainess dnslansediBumusinlunistlesiunindn
Amgi M liiAaTymansieenAelusssntd  wazinansdensegunimansiyssd  ialanaslénudalunig
Anwdaivethasannansssuafsn linaunuansiaintanisinenaialiidaculaeniosescuuiined ilaqiiud
= = o P a o o o o o 0 o o A Ny . o o o S &
nsAneneaiunslinsayulnsvaraatiaun i lunstudsuasilasiumandng i lfidwneaiuased Saadaann
(Melaleuca cajuputi Powell) (Figure 1) fluiNgraulasianile iesanduldinuiles waznuunnluiBnalae
tanuaztlng 1adsesunisfunuans cineole (Hads waznaew, 2534) uazthansanaun llunissinnedamn (ande,
2538) uanaINUIReNIdIansainanElnaansaduginsiuaeseuladn  ararnnsnAILANNIgIslal
wa9fa90 Tl (aude, 2538) Aatiuaslfinansanaveuainadngng LasnAdaUNaTIanTanARANITLAITYU99Te
mﬁ’mgﬁmmwﬁm 1Aun Pythium deliense, Phytophthora parasitica, Fusarium oxysporum Waz Colletotrichum
. d‘ [ = all o [ % = o 2 2 d‘ | o o A
gloeosporioides Miluanupaaslsanandrdnluiadn daen waliing Weiuuwwnislunsiansaiavenunnli
TunnsfudaaaAngivg iwanisdseynsldludenisfnsiali

‘snitunalulaiinisinees gaandumalula@inszaaundidngunmsaianszla Ieaaguns a.udsfia Aamdinguns 86160
'Division of Agricultural Technology, King Mongkut's Institute of Technology Ladkrabang, Chumphon Campus, Patiw, Chumphon 86160



90 TN 41 QUUN 3/1 (AR FUEU-FUNAN 2553 2. MNLIANGRTNAT

ansaiuazisnisg

nsLesaNasanAanluLEiinag

snluanresadinginduau 4 Alansy ande ualiiasiden udumsiuea winls 1 Au 1wedneiies uitrasonic
Huaan 3 dalue nsevaelueenfoeiingnaune uaznsesdnafadnanszamnseaes 1 udathnnluluugiumsiues
Sna%e ﬁ’]ma‘ﬁliﬁmnmimmmﬁwma‘ﬂguﬁaﬂLﬁda:@qnﬁu?:Luﬂqmmﬁﬂqﬁ aunsidliansanaiaansa s
mMawsizadasAuyizd

‘L:L’]L%”@i’] 4 g7a l&un Phytophthora parasitica (DOAC 1026), Fusarium oxysporum (DOAC 1539), Pythium
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e A= diudugusnansinlaizedalsalu control

B = ushurudnanslalatiseadelsnluauaasdes

HALALAANTUNANITNARDY

anmsAnEMassyedenizaita 4 1l luansgas PDA Hhifimsfinansarnzesluadamm wudn desm
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Phy. parasitica Havery Lfammimqmﬂ@mummmmmLﬂuwm 4% e F. oxysporum m"ﬂ AaIN1I&TNAaLasau
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mumi‘wmmuqmmmmmnwmmﬁnhLam‘mﬂummumm@mm‘ummmwm 4 ain Teglfaonuidindy
100, 200, 400 WAZ 800 ppm L‘Lﬁ?ﬂuwmuﬂumimmmu‘lﬁmmmemuuﬂwmi PDA Plalifinansarin wudn nasidnans
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LALATND uqm‘lummum ma‘mmmm L°i]‘ﬂ As,oerg///us niger, Candida albicans, C. glabrata, Saccharomyces
cerevisiae UaTULATHELNTRAlER ethilasann dsmenssmeanlugdneafians & - pipene, Ol — terpineol
WAz cineole %aﬁqw’%ﬁumiﬁuﬂgﬂmﬂﬁmLﬁuimmﬂﬁuﬁﬂﬁummﬁm ( Christop kazAnLE, 2000)

dgilua
anuammageLlszAninmeesansatauiuanlusdiandlunistudenissioresdesi 4 9iin wudh ans
mﬁwmmqﬂiﬂLmﬁmmqﬁFTnamw”luﬂwﬁuﬁqum?a&mmﬁyﬂmimﬁmﬁm@m% Feenafluumamaiiclunnsians
anpvenuanluadaanauntsyegna i lunnsaurulsai mmlgqmmr’fmmm?qw%rmzmﬁf%”ﬂfa"uﬂﬂvl,ﬂzjmiﬁﬁmi
@ﬁm{imngﬂmmﬁmﬂwwmuLmzmﬂﬁqw%r et ludensinsely
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ANURLIAM
‘EﬂNmfﬁﬁﬂﬁyﬂq:ﬂﬂ‘lﬁ‘im‘qma‘ﬂﬁﬂﬁﬁuqﬂﬁuﬁmﬁmﬁmmmnwa‘xmmﬁﬁ ANAANTLNNTAUINTAAT ALNHLTH
PANNAT aupanszaansinaanntiumalulatinszaaninddnaummeaiansyiy uazlfiunsaiuayuslszano
aiAdtdaumianiunely Sonlazan 2551 an1umalulaiinszaauinddgnmneananszals ingnaaguns

LaNAN9R19DY

NN @508Nes, 2532, N34 Chaetomium cupreum lunisauaxlsaludaasinalae®ans, ansanslaaine, 9(1): 28—
33.

a7 Boeod wasnaen RSN, 2534, Raaalng, v Ta.i0a.s5uma dnd, nqawme, uih 112.

aNTe anneduAuNA, 2538, nﬁiﬁnmmimu@mLmemnﬁumﬁmLmemﬁL%D@m‘lﬁmafmﬁqmnﬁi’lu%”uuﬂu, Toudim
Anenae, uynanenaedealud.

glarssny  AanAmniud, 2545, agimonufinauiihlasanisimunnisudnuaznislilselamiannadaang,  anniiu
AUATIUAZ RN UL ARNAN NN EATUAT AR ANANITHINERT, HUNTNENAELNHAIAIARNS.

Carson, C.F., Hammer, K.A. and Riley, T.V., 2006, Melaleuca alternifolia (Tea Tree) Oil, A Review of Antimicrobial
and Other Medicinal Properties, The University of Western Australia, 50-62.

Christop, F., Keulfers, P.M. and Stahl-Biskup, E., 2000, A comparative Study of the in Vitro Antimicrobial Activity of
Tea Tree Qils. with Special Reference to the Activity of the Beta — Triketones, Journal of Plant Medicine, 558-
559.
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Figure 1 Characteristics of Melaleuca cajuputi Powell: stem (A), leave (B) and flower (C).
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Table 1 Effect of Melaleuca cajuputi Powell crude extract on coloni diameter (@ and growth inhibition percentage

(PI) of P. Deliense, P. parasitica, F. oxysporum and C. gloeosporioides.

concentration P. deliense P. parasitica F. oxysporum C. gloeosporioides
(ppm) o' pI" 2" pI" 2" pI" o" pI"
(cm) (%) (cm) (%) (cm) (%) (cm) (%)
control 5.63 +0.27a 0.00+0.00 e 5.88+0.19 a 0.00+0.00 d 551+0.09a | 0.00+0.00e | 5.50+0.24a | 0.00+0.00 e
100 3.56+0.21b | 36.67+5.28d 1.22+0.10 b 79.20+1.95¢ | 1.78+0.09b | 67.67+0.72d | 4.66+0.11b | 15.16+3.96 d
200 1.92+0.17c | 66.87+2.29c¢c 0.87+0.06 ¢ 85.20+0.82b | 1.47+0.06 c | 73.30+1.46¢c | 4.14+0.07c | 24.19+3.48¢C
400 0.76+0.05d | 86.46+0.89 b 0.00+0.00 d 100.00+0.00a | 1.24+0.06d | 77.49+0.85b | 2.74+0.05d | 50.07+2.75 b
800 0.00+0.00 e | 100.00+0.00a | 0.00+0.00 d 100.00+0.00 a | 0.67+0.06 e | 87.84+0.87 a | 0.76+0.05e | 86.16+0.90 a

" Within the same column values followed by the same letter are not significantly different at the 0.1 % level (Duncan’s Multiple

Range Test, DMRT)
2P| = percentage of growth inhibition (Pl = (A-B)/Ax100)
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Effects of Exogenous Selenium on Protein Pattern in Mungbean (Vigna radiata (L.) R.Wilczek)

AnFam gE55NNA Wilan aRfiu afing wasR was 25Ty widndeen’
Suthamwong, P.ﬂ, Atiweti, P.ﬂ, Sangdee, AZ and Kaewduangta, w.'

Abstract

Selenium (Se) is a trace element which is known to be essential for man and animals. It is however highly toxic
at high concentrations. Se has demonstrated its potentials in reducing the risk of cancer, AIDS and free radical.
There are two types of selenium: organic selenium and inorganic selenium. Inorganic selenium can be
transformed to be organic selenium such as selenomethionine, selenocystine and selenocysteine by microbial
and plants. In this study, effects of exogenous selenium, using 0, 30, 60, 90, 120, 150 and 180 pg/ml of selenate
(Na,SeO,) on protein pattern in mungbean, were analyzed. The result have shown that mungbean accumulated
the highest selenium of 1,031 mg/kg when using the selenate concentration at 90 ug/ml Na,SeO,. The total of
selenium accumulation in mungbean had increased and had the highest amount after being treated for 168 h.
Compared to untreated mungbean, it was found that the mungbean which was treated with Na,SeO, expressed
more the 48.6 kDa and 27.3 kDa. It could be concluded that those proteins might be related to the accumulation
ability of selenium in Mungbean.

Keywords: selenium protein, selenium accumulation, mungbean

unAnsa

gadlen Wuaananiusesyeduazdns nslafuaadenluiunuaniesandulsrlumibasme e
wamsunuaAnylunsaanafianzde lsaend uasfnueyyadasy wuldly 2 gluuy Ae FRHeNdwEd uay
Aal A A aAg & Ao A A A = @ A a aAe L .
Fadonatuisd a@adanefduwidannsoulasuglhfuiaitusdurisd 1y selenomethionine, selenocystine

. alal A dl U aa o QI/ = d‘ v v
uaz selenocysteine InanuAfize uazit aNN1INAAadLEe lWdNsTaRRUSd g9 NEiNg 0, 30, 60, 90, 120,
150 uaz 180 pg/ml Na,SeO, wudnddengs ANTATNNGIg 1,031 mglkg SlelEAFaumALEngl 90 ug/mi
Bunn@adauiay mu‘l,ummﬂfuwmuw@m memmmmfsmw’miﬂ 168 F2lug annstanzigluuultlsfiufos
wmallA SDS-PAGE W90 mLﬂlmw”lmusmLum:ummzﬁmﬂ@ﬂmm‘ﬂmmummmimL@Q@ 48.6 kDa Way 27.3 kDa
\ ' = a o a = Y o Aa A o

wnndnguatuan Gelisfiun 2 aliatianaiianuinadesiunisazandaition lunaden
Adany: Tshudatloy Arazandaiion dadun

AN

Al A v @ A % = o o ) a ada Yo oo a a o a

gaandndusianiEunnlipauariaud Aty lusnane1esdanNTin nstAFuERdsuANanszsulnR
171104 200 ug/day snfmmmimmm LmeVLﬂMm (colorectal cancer) Wazdy LNWﬂN@ﬂan (prostate cancer) Ak
%atar 50 uenaInh aAniafnliAvaaniaeniila (coronary heart disease) AANsnEeln3a IREATIEN
dse@nnnnisduriugaesdnd uazduilu cofactors weaulad Glutathione peroxidase fimdhitluszuuresnis
aa ' . . . v o a6 v I3 ° a . .
71 H,0,, lipid peroxide WA sterol peroxide ﬂmnumlmﬁnmqﬂmmmﬂﬂ@wa@m: (free radical) k@ peroxide
e (Ellis uaz Salt, 2003) Bveradulilfidnguitsiunduiviation Haudniuslunisgadugaiioniili
a aaa Nal A a & ) o A0 Aae o o A
ANTIRANNINATANTALENANNTW (Mounicou WAZANLE, 2004) TaanszuaunismusaTesnsaasaiuaaluiuldsmun
TlAamziiaannenesiuda luazsnsanuilshulagen dueulasiunsaiinlunssusunisgadudamaiagmilii

'medtunalulaginisinuns Anzmalulad N INENRENMNEITAIN BILNANUNTITE FINIANUNEITANN 44150
1Department of Agricultural, Faculty of Technology, Mahasarakham University, Maha Sarakham 44000, Thailand.

M ANEANen ANEANENANEAT NUIINENABNMIFITANN BLNANUNGITE AIUTANUNENITANN 44150
2Department of biology, Faculty of Science, Mahasarakham University, Maha Sarakham 44000, Thailand.
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Faanaunsnnazdnldduiuilsinludadldin wuldlunaazandadion e fuwen (Alium fistulosu) (Kapolna
uaz Fodor, 2006) udanAlAA (Brassica oleracea var. botrytis) (Zhu, 1999) Faifan luiawafgawlvoiluiadianly
a = al = a aa a a
iﬂ@um‘f;ﬁmﬁlL'ﬂW’]“’Gﬁ@TuLNVIVLﬁIﬂuu (selenomethyomne SeMet) WAy LWNTATANTALADY (methyselenooysteme
MSC) mmm:mm\mmmﬂwmLuﬁmumunmmmmLL@vmaﬁmafﬂumﬂﬂ@ﬂuuﬂmaﬁﬂLL‘ummTﬂimumnmmmuﬂLf;m
‘WﬂjLw'aawuﬁiﬂelmLﬂumﬁgmwuﬁﬁﬂumwamwmmLumqqmiﬂ

o aa
aUnsaluazisnng

AnwanadnturasTalaninanzannansiasualauaznisandudatanluoadian

qu“ﬁqﬁm‘mm‘wﬁLﬁu%&ﬁﬂumwﬁu%u 0, 30, 60, 90, 120, 150 38 180 pg/ml lwnan 7 Ju drfiundnédn
Faevindu 5 A%t udadnadnerin DI 1 ﬂ?\‘i @mmam@mmm 50°C 1w 48 Falie A BunnEaons (otal
selenium) fiudeya wWedidusinisan vuvinan sihunuite AsaenndEy tBnndalsnTiRssan (ICP-MS
(Inductively coupled plasma mass spectrometry) UAZATNNUNULBINTFTA LTI (mmLLﬂm'ﬁ’m']ﬁmiﬂJm Zhang

| oo A A . o Y

LAZANY, 2003) ANATHANNNUNIWTALTEEN (Se tolerance index : Se — TI') Auanlfan

oy A Aaaa a
AIMNENIA A UNTNHNTALLEN

SE-TI = o o A An maa =
ANENIa AU Il TaTHay
ﬁnmwa‘nm?ﬁ'ﬁLﬁﬂuﬁﬁhﬁm"lﬁ%'umnmﬂu'an@iasﬂLLuumsmeaaﬂTﬂiﬁu
LW%mLﬂJm‘Lummﬂmmmwmi@ﬁmLuﬂu‘wm’mLﬂmmuwﬂummmuﬁmmmLuﬂm ANGIAAUIY 7 T HAU
¥ sBaEinAL 5 A% MuE9En DI (De — ionization) ssetnefimananallsiy
msanallsAunazniIsitAsIziruInllsiumenAla SDS-PAGE (sodium dodecyl sulfate polyacrylamide gel
electrophoresis)
mam\i‘wm 1 g unuaaziaenlu 0. 1M Na,HPO, (pH 7.2) Fidis 14 mM B -mercaptoethanol nsasfiaefingnaung
2 du iWeuanninean 1l centrifuge # 12000 rpm 4°C W 15 117 pacudidugesllsfiufacuananau 280
nm fagl spectrophotometer (UV-1700, SHIMADZU) uenlUsAuFaamaiin SDS-PAGE fiaulaafiae Coomassie
Brilliant Blue R-250

HALAZIATUNANITNARD
PP al A o v v \a | ¢ @ o o o (S ey oA & o
Fatlenlugdausfissauanudindusine lifinasewu e fiduinissantasdolien  ustminuianaunussiy
Y v aa PR aa ~ v v ! °o o v % o
A NN IERIUENANAY (p>0.01) FAwWANANENdugInd 30 pg/ml Mnlfiraanenaandiutedn (p=0.01) N9
a - A A . | Al v v o A A A A
Az BuEadensan (Total Selenium) wusiaudindy 90 pg/mi dalandiBunndatlonasangaga
1,031.01 mg/kg @aAA&RITU Huang Waz Wu (1997) wudndalusiszau 115 pM uanspuiiluiusadie Tneiv
LAANBINTTHATZUNGU TR WARY (chlorosis) Tuienudie nsdaAszflUsAiuanad LATNIANEABUAYLA WATAIH
dndudadlann 180 ug/ml M ldinminantadenanassasas 40 ARTIRAMNNUNUTATHEN (Se-TI) Winfu 0.22 T4
WANFNSL Feist WA Parker (2001) WL91 Stanleya pinnata HANGIRAMNNUNIUATALREN (Se-TI) windu 0.2 uazlu
; , £ @ oA A PRp =< A o oA | e A

Brassica juncea (L). SINLﬂuwmwmmimmmaLuﬂuqam 1000 mg/kg NANATUAIMNNUNIURBTALULN (Se-TI)
Winiu 0.3

nsAnsE R Henmnnaran il szeznansing] fe 0, 24, 48, 72, 96, 120, 144 UAY 168 F0THINAY
Yo Ao o e oA P o o o
IHrugatan wudidadsnfinsazaniindwdomauiugarunn ag 24 dalueusn dal@angunsnazanBann
FaHenRNTuLa N HERHeNWL 168 daluedenaliTailunggatia 662.95 + 120.75 mg/kg (Table 2) Aauzi
N13ANENT84 Zhang warAy (2003) lHvinnisAnsnisgaduuasaaedaunlnanudinisnauauassiansgaduTa
WAAZNNT D ANTE AU AN N LraaTALTlaN WAZN13ANE1 De Souza WaTANLE (1998) WUANLBHIMTALNENTIN
Nazanly Indian mustard WnTwRalHTAHaNAANT1 20 uM wssdlunan 168 daTug

Wauanldshiudaamatin SDS-PAGE wazaiaseifiag scion image wudnlUshuaunn 48.6 KDa uaz 27.3 KDa lu
o & Alye aa a e A AN Mye oo | @ Ny o . o a ! o o
dadean IFFuEamniinsusaseanunndndadaan WlAsuaamnetasiulidn (Figure 1) dulingiudy Wshiurisasy
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= = I o A~ aa A P & A Yo aa = .

2un Aannungadasiunisineinsazandaianinaintuie lEFudauwnainntauan 39 Mounicou WATADUY
(2004) wu TusAudatonly uaanlad Huwinluanaauwin 70 kDa, 10 kDa uax 5 kDa uaz Flemetakis UazADUE
(2002) ) MAneldsAv@adanly Lotus japonicus wuanTusaudadianlu Lotus japonicus uumun‘lﬁmmmmm 60
kDa &1 Behne uay Kyriakopoulos (2001) s1euintusiuiduiudaiion 1u'mquamfaumu’muniuL@nmmm 56
kDa (SELENBP1 32 SBP1) %qLﬂuﬂz\jafllﬂa‘mummqumﬂumvmuﬂmmwmmmLuﬂu nM3ALANNITIATEYLALTA
2RUTAN NNUBATHIBIANA TIaNN9ANEIATIBNLILsAuTMINTANa1UIA 48.6 kDa uaz 27.3 kDa ialianaay
Aunuainaes@aldnnn IAFuTaHaN mﬂmﬂwmmmmlmmamqmmmmmmaLuﬂu 90 pg/ml iiluwan 3 41 5 4
ez 7 U uendaufiiuludesnainilsdiugas 0.1M Na, HPO, (pH 7.2) buffer FAN 14 mM B -mercaptoethanol
weanawaluanallsfiufisamatin SDS-PAGE wudnile szeznanilEsFawn L‘wmumm@lmiﬂmuwmmmiumm
48.6 kDa anasatnsdaLau (Figure 2) smm@Lﬂu1ﬂ1mmiﬂimu°ﬂuwm‘£mm@ 48.6 kDa finsaanl Wedaden 135073
walnan 7 34 (Figure 3) uansanisuaszundu ludiaaudie 39 Terry wazan (2000) tRsraanuianauiluieaes
aa a 1 aa A o O Y a = A = a o :j o g
Fadandndaflangainnsadnin iinaeanisluda WA Inaansludnenaiinainnisgugeinisdansizy
porphobilinogen synthetase @aifluiawlaifias1e Cholorophyll iadaelunnsdansnziugetaans

Table 1 Effect of exogenous selenium on germination growth and total selenium in Mungbean.

Selenium concentration (ug/ml) Germination (%) Dry weight (g) Shoot length (cm) Total selenium (mg/kg)
0 74.94 2.39b 12.51 a 1.13d
30 85.25 3.07 ab 11.29 a 537.33¢c
60 81.50 3.33ab 8.37b 877.91Db
90 89.25 3.89a 553 ¢ 1031.01a
120 89.25 4.01a 4.65 cd 1027.02 a
150 82.25 3.88 a 3.32d 786.37 b
180 79.25 391a 249d 780.08 b
F — test NS ** ** **
% CV 1.22% 1.95% 2.18 % 4.08 %

NS : non significant, ** significant at p < 0.01, mean within column followed by the different letter are significantly different (p < 0.01)

Table 2 Total selenium accumulated in Mungbean.

Mungbean (hour after Se-treated) Total selenium (mg/kg)
0 3.11+£0.14*
24 85.15+7.14
48 244.82 + 24.25
72 348.6 + 29.11
96 495.25 + 54.85
120 532.91 + 69.94
144 482.02 £ 55.97
168 662.95 + 120.75
*Values are expressed as mean * standard deviation of four replicates
= 8 ¢ Relative amount of protsin(%) o
2 4 (xdilution) ﬂnu 02 04 06 08 10 12 }[s)g ::
o 3 e =
ol ® @l gl = nein L .-
ol £ - -
gl | 1P g: g wl .' . -
2010 En f DN e
i Al )
Figure 1 Compared protein pattern between Figure 2 SDS-PAGE analysis of total protein from
Mungbean treated with Na,SeO, (S) and cotyledon of Mungbean untreated Na,SeO,
Mungbean untreated Na,SeO, (control; C). (control; CC) and treated Na,SeO, (SC)

growth 3, 5, 7 days.
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ctrcc (SCet s

Figure 3 Effect of selenium concentration 90 ug/ml on growth 3, 5, 7 Days of Mungbean ( A; control, B; treat
Na,SeO,).

dglua
Wata@sa1F3uaauangandn 60 pg/ml vinliivganisasyiduls uaziaaudindu 90 pg/mi dal@ianaiunsnazas
Na A P = a a o A | a o | o o
Fadenld 1,031.01 mgkg annsAneanEwaresdaLanseguuuNsuanseanaaslisfiuludadan wudndaden
AlasuTaumnsudneenvellsiutung 48.6 kDa way 27.3 kDa aanndndadendi il ldsudawn WeAnenig
N 0uER HansmAaran Wudnsvasna NI BNNEAINENIIN aXANRNNINTY (4eqahl 168 Tu.MAdlATLTA
wp) Winldan [sAuaunm 48.6 kDa waz 27.3 kDa Anulufuda@eanti5udanmniis HanNtaulaasina
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Evaluation of the Phenotypic Variation of Promising Soybean Lines

WEAN BaARU’ FIAOEA N1IAS| UWAZ MINA WA’

Yodchoon, P.1, Kaveeta, R.1 and Romkaew, J.1

Abstract

Evaluation of the phenotypic variation was conducted using 7 promising soybean lines and 2 recommended
varieties. The experimental design was a RCB with 3 replications in late rainy season (August-November,2008),
dry season (January-April, 2009), early rainy season (July-October, 2009) and dry season (December, 2009-
March, 2010). The data of important phenotypic traits were collected on seed yield, yield components, namely,
pods per plant, seeds per plant, seeds weight per plant and100-seeds weight and agronomic traits, i.e. plant
height, days to 50 % flowering and days to maturity. The 7 promising soybean lines differed significantly in all
trails, except, pods per plant, seeds per plant, seeds weight per plant and seed yield. Effect of environment (4
seasons) was significant in all studied traits. But, effects of genotype and environment interaction were significant
only some traits, i.e. days to 50 % flowering, plant height and number of nodes at days to flowering, days to
harvesting, number of nodes at days to harvesting, number of branches per plant and 100-seeds weight. Among
promising soybean lines, NS 1 1-12 and NS 1 3-4 had good phenotypic traits than other lines and recommended
varieties in short days to harvesting and high 100-seed weight. Planting of soybean in rainy season was high yield
and yield components than dry season.

Keywords: soybean, variation, phenotypic, genotype and environment interaction
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Byth, D.E., 1981, Genotype x Environment Interaction and Environmental Adaptation in Plant Improvement — an
overview, In Australian Institute of Agricultural Science, Byth, D.E. and Mungomery, V.E., eds, University of
Queensland, Brisbane, 374.

Comstock, R.E. and Moll, R.H., 1963, Genotype — Environment Interaction. /n Statistical Genetics and Plant
Breeding, Hanson, W.D. and Robinson, H.F., eds, Washington, D.C: NAS — NRC., 892.

Hossain, M.A., Rahman, L. and Shamsuddin, A.K.M., 2003, Genotype — Environment Interaction and Stability
Analysis in Soybean, Journal Biology Science, 3(11): 1026 — 1031.

Karasu, A., Oz, M., Goksoy, A.T. and Turan, T.M., 2009, Genotype by Environment Interaction, Stability and
Heritability of Seed Yield and Certain Agronomical Traits in Soybean (Glycine max (L) Merr.), Journal Biology,
8(4): 580 — 590.

Table 1 Combine analysis of phenotypic trails of promising soybean lines/variety.

Source of variation df Mean Square
50%F Ht Node DH HTH NH
Season (S) 3 464.558**  68.561** 26.087**  841.437** 696.939**  56.860**
Rep within Season 8 0.639 7.391* 0.933** 0.324 15.291 0.649
Lines (L) 8 31.934* 33.812* 1.330** 86.034** 80.118* 5.241**
SxL 24 14.189** 13.895** 0.640** 10.207** 43.277 1.026**
Error 64 0.486 2.933 0.227 0.524 36.124 0.312

*k —

Significance at 1% level * = Significance at 5% level

Table 1 (Cont.)

Source of variation df Mean Square
BH Pod/P Seed/P SW/P SW 100 Yield
Season (S) 3 2.276** 1492.570*  7695.32**  113.626**  85.914*  71602.2**
Rep within Season 8 0.117 35.384 246.629 1.317 1.298* 1557.12
Lines (L) 8 1.213* 147.328 261.715 5.5656 35.373* 8462.52
SxL 24 0.620* 41.129 225.206 1.872 4.367** 3457.82
Error 64 0.307 107.294 485.138 5.961 0.466 5691.06

** = Significance at 1% level * = Significance at 5% level


http://www.scopus.com/search/submit/author.url?author=Karasu%2c+A.&authorId=24174652100&origin=recordpage
http://www.scopus.com/search/submit/author.url?author=Goksoy%2c+A.T.&authorId=6603101276&origin=recordpage
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Table 2 Mean of 100 seed weight of 7 promising soybean lines and 2 recommended varieties.

Season (S)
Variety (V) Late rainy season Dry season Early rainy season Dry season Mean
(Aug-Nov/08) (Jan-Apr/09) (Jul-Oct/09) (Dec/09-Mar/10)

KUSL 3802-1 12.70 10.53 13.84 11.63 12.18¢
KUSL 3802-4 15.14 9.57 13.59 11.43 12.43c
KUSL 3802-6 13.92 10.32 15.31 11.73 12.82¢
KUSL 20004 14.91 12.89 14.52 12.39 13.68b
NS 11-12 17.43 12.82 19.98 17.38 16.90a
NS 1 4-6 16.63 12.92 19.66 16.79 16.50a
ST 2 43-1 14.40 9.76 16.26 13.48 13.48b
JP 1 13.94 11.33 13.80 12.08 12.79¢
CM 60 12.99 13.68 14.03 13.56 13.57b
Mean 14.67b 11.54d 15.67a 13.39¢c

LSD 0.05 (S x V) = 1.11475

Table 3 Mean of seed yield of 7 promising soybean lines and 2 recommended varieties.

Season (S)
Variety (V) Late rainy season Dry season Early rainy season Dry season Mean
(Aug-Nov/08) (Jan-Apr/09) (Jul-Oct/09) (Dec/09-Mar/10)

KUSL 3802-1 313.05 237.80 420.83 293.15 316.21
KUSL 3802-4 216.77 199.88 326.63 253.83 249.28
KUSL 3802-6 271.16 218.11 251.85 217.01 239.53
KUSL 20004 322.14 265.76 319.16 238.75 286.45
NS 11-12 282.03 244.06 371.60 328.21 306.47
NS 14-6 283.80 204.90 342.11 331.76 290.64
ST 243-1 310.64 219.59 389.78 266.48 296.62
JP 1 349.30 203.26 415.26 280.12 311.98
CM60 291.38 252.01 329.71 268.31 285.35
Mean 293.37b 227.26¢ 351.88a 275.29b

LSD 0.05 (S x V) = 125.620
50%F = Day of flowering 50 %, Ht = plant height at 50 % flowering, Node = numbers of nodes per plant at 50% flowering, DH = days

to harvesting, HTH = plant height at harvesting, NH = numbers of nodes per plant at harvesting BH = numbers of branches per plant
at harvesting, Pod/P = number of pods per plant, Seed/P = number of seed per plant, SW/P = seed weight per plant, SW 100 =100
seed weight, Yield = seed yield per rai
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Species Diversity of Aquatic Plants in Bangkruai Canal, Nontaburi Province
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Abstract
Species diversity of aquatic plants was studies in Bangkruai canal, Nontaburi province during February —
March 2009. A total of 22 species, aquatic plants family Poaceae is a prominent group, follow by aquatic plants
family Araceae, Cyperaceae, Lemnaceae and Pontederiaceae. Most aquatic plants are brackish water ecosystem
and some aquatic plants are loss such as Nypa fruticans Wurmb and wetland area become lower too.

Keywords: aquatic plant, Bangkruai canal, Nontaburi province
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Figure 1 Area of sample collection at Bangkruai canal, Nontaburi.
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Table 1 Species of aquatic plants in Bangkruai canal, Nontaburi.

103

Family Species Thai common name
Acanthaceae Acanthus ebracteatus wiRandanuue
Apocynaceae Cerbera odollam Al mﬁ”ﬂ
Araceae Lasia spinosa 8N

Pistia stratiotes NNUUN
Cabombaceae Cabomba caroliniana A11Te1in
Ceratophyllaceae Ceratophyllum cf. demersum mm‘mww:‘lﬁm
Convolvuaceae Ipomoea aquatica ﬁﬂﬂq
Cyperaceae Cyperus sp. WiINININEN

Eleocharis dulcis ﬂﬂmumalﬂm
Dennstaedtiaceae Acrostichum aureum Ui
Flagellariaceae Flagellaria indica VLRI
Hydrocharitaceae Hydrocharis dubia Fusintin
Lemnaceae Lemna perpusilla wiutle

Wolffia cf. arrhiza Taitin
Mimosaceae Neptunia oleracea NNNsELan
Myristicaceae Horsfieldia irya Nl
Poaceae Brachiaria mutica Mtﬁ’]‘ﬂu

Leersia cf. hexandra mﬁﬂ"ﬁ

Oryza sativa 41
Pontederiaceae Eichornia crassipes NNBILITIN

Monochoria hastate fnmulne
Sonneratiaceae Sonneratia caseolaris @oﬂ‘q
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Species Diversity of Aquatic Plants in Hui Kvang, Kanchanaburi Province

a a

ANg H‘N’IUVI'QQ wag €190 naﬂquu
Kulabtong, s." and Kunlapapuk, s.

Abstract
Species diversity of aquatic plants was studies in Hui Kvang, Kanchanaburi province during January 2010. A
total of 20 species, seaweed is a prominent group such Najas graminea, Utricularia sp and Hydrilla verticillata.
Follow by aquatic plants family Poaceae and climber. A alien species was found 1 species (Acacia auriculiformis)
and this study reviews check list of aquatic plants in Srinakarin reservair.

Keywords: aquatic plant, Hui Kvang, Srinakarin reservoir, Kanchanaburi province
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Figure 1 Area of sample collection at Hui Kvang, Kanchanaburi province.
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Table 1 Species of aquatic plants at Hui Kvang, Kanchanaburi province.
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Family Species Thai common name
Araceae Colocasia esculenta Ual

Pistia stratiotes NNYUIN
Asteraceae Tridax procumbens ﬁuﬁmm
Athyriaceae Diplazium esculentum Vﬂq 7l
Convolvulaceae Merremia cf. vitifolia éﬁ'ﬂ
Gramineae Brachiaria mutica Mﬂ?.,l’]‘ﬂu
Poaceae Leersia hexandra ‘Vitﬁﬂﬁj

Panicum sp. najnlawn
Lentibulariaceae Utricularia sp. dnuiedinanilen
Najadaceae Najas graminea ANNINLLEUAE

Hydrilla verticillata ANVTILNNTEIAN
Marsileaceae Marsilea crenata Ao}
Mimosaceae Mimosa pigra lugsugnig
Nymphaeaceae Nymsilea cf. rubra SIpYTEN
Polygonaceae Polygonum barbatum finleivin
Potamogetonaceae Potamogeton malaianus ﬁﬂaifﬁ

Table 2 Species of aquatic plants at Srinakarin reservoir Kanchanaburi. (WSWN®, 2550)

Species

Thai common name

Rhynchelytrum sp.
Leersia sp.
Imperata sp.
Brachiaria sp.
Dactyloctenium sp.
Cynodon sp.

Sida sp.
Chromolaena sp.
Mimosa sp.
Scoparia sp.
Stachytarpheta sp.
Mimosa sp.

Tridax sp.
Phaseolus sp.
Aeschynomene sp.
Cyperus sp.
Polygonum sp.
Utricularia sp.
Salvinia sp.

Potamogeton sp.
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Varietal Difference in Sensitivity to Water Deficit and Soaking Injury During Germination of Soybean

Tude Auniusziasy’ Asuiing imanidana’ daasiasen Asgass uaz qus1il vilsz@nsg’

Chanprasert, W.1, Laowanichakul, 8.1, Tangsuwan, A and Ngamprasitthi, S.2

Abstract

Soybean production in the tropics always faces a problem with seed quality. There are different practices for
soybean sowing in farm level that cause poor seed germination both by water deficit and soaking injury. The
objectives of this study were to evaluate varietal difference in sensitivity to water deficit and soaking injury during
germination and to determine the germinability of advanced breeding lines of soybean. The results revealed that
KUSL3802-6 and ST2 34-1 gave relatively high potential in germination under water deficit while KUSL3802-4,
KUSL3802-1 and KUSL20004 were sensitive to water deficit. SJ5 showed slightly higher germination and shoot
length under water stress conditions than those of CM60. For soaking injury, it was found that KUSL3802-4,
KUSL20004 and CM60 were quite sensitive comparing to the others. It can be concluded that different
lines/varieties responded differently to water deficit and soaking injury during germination and KUSL3802-6
seemed to be the soybean line with high germination potential to withstand water deficit and soaking injury.

Keywords: soybean, water deficit, soaking injury, varietal difference
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lﬁ‘].lt[ﬁlIﬁl’]ﬂdﬁ%ﬂﬂﬁﬁmﬁuﬁﬁﬁﬂﬂﬂGO (Table 1)

Table 1 Sand germination percentage and shoot length of normal seedlings (cm) of 8 soybean lines/varieties
under water deficit conditions (20 and 40%WHC) and optimum sand moisture (60%WHC).

Linenvariety Sand germination (%) Shoot length of normal seedlings (cm)
20%WHC 40%WHC 60%WHC 20%WHC 40%WHC 60%WHC

KUSL3802-1 3.0ab 76.5 bc 82.5 abc 9.3f 20.1g 24.4 f
KUSL3802-4 6.0 ab 73.0 bc 89.0 abc 11.1¢c 248 ¢ 26.8 e
KUSL3802-6 8.5ab 90.5a 90.5 ab 154 a 26.1b 29.5¢
NS1 1-12 6.5 ab 82.5 abc 94.5a 12.2b 273 a 31.3a
ST2 34-1 15.0a 87.5ab 91.0ab 15.5a 23.4d 26.6d
KUSL20004 25 b 76.5 bc 78.0 bc 96e 21.3f 241 f
SJ5 9.5ab 81.0 abc 83.0 abc 10.1d 26.0b 30.0b
CM60 4.0 ab 81.0 abc 80.5 bc 9.2f 22.3e 26.1e
Average 6.9 81.1 86.1 11.5 23.9 27.3
CV(%) 14.1 12.2

* Mean values in each column followed by different letters are significantly different at the probability level at 0.05
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Table 2  Sand germination percentage and shoot length of normal seedlings (cm) of 8 soybean lines/varieties
under optimum sand moisture (60%WHC) and soaking injury conditions (seed soaking for 2 hours

before sowing in 60%WHC sand germination and sand germination at 100%WHC).

Sand germination (%) Shoot length of normal seedlings (cm)
Line/variety
60%WHC 2-h soaking 100%WHC 60%WHC 2-h soaking 100%WHC

KUSL3802-1 95.5a 775a 0.0a 274 a 25.5 abc 0.0a
KUSL3802-4 91.5a 64.5b 0.0a 23.5b 19.4 d 0.0a
KUSL3802-6 96.0a 83.5a 0.0a 28.6a 27.6 ab 0.0a
NS1 1-12 94.0a 84.0a 0.0a 29.7 a 279 ab 0.0a
ST2 34-1 96.0a 85.5a 0.0a 278a 26.0 abc 0.0a
KUSL20004 76.5b 39.0c 0.0a 23.5b 19.4 d 0.0a
SJ5 90.5a 79.5a 0.0a 29.2 a 28.3 a 0.0a
CM60 95.5a 67.0b 0.0a 27.2a 23.1¢c 0.0a
Average 91.9 72.6 0.0 27.5 25.3 0.0
CV(%) 6.7 8.8

* Mean values in each column followed by different letters are significantly different at the probability level at 0.05
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Physical and Chemical Properties of Chainat1 and Pitsanulok2 Rice after Mixing with Patumthani1 and

RD6 Rice Before Cooking

a 3 1 aa a 1 %3 a 1 a a o o1
ANTING ANR AAINA AR5INT UIUN URNW' Laz LATEYNDY AIUANYRIA
Khomphon, P.1, Chittrakorn, S.ﬂ, Noitup, P.' and Singanusong, R.

Abstract

Different rice varieties have different amylose content which can influent the softness, hardness and stickiness
of cooked rice. This research was aimed to study the physical and chemical properties before cooking of
Chainat1 and Pitsanulok? rice after mixing at different ratio with Patumthani1 and RD6 rice. Physical properties
examined including length, breadth, length—breadth ratio and color value. Chemical properties tested were
moisture, amylose and protein content. It was found that as the mixing ratio of Patumthani1 and RD6 rice
increased, the length of mixed rice decreased significantly (P<0.05). The length of mixed rice was ranged 7.21-
7.51 mm. The length—breadth ratio of mixed rice was ranged 3.31-3.64 which was classified into long grain rice.
The mixed rice had 6.91-7.78% protein content and 14.66-28.67% amylose content. As the mixing ratio of
Patumthani1 and RD6 rice increased, amylose content gradually decreased (P<0.05), with the ratio of 50:50
showed the lowest amylose content. The moisture content of mixed rice was ranged 10.55-12.31%, which
conformed to a standard level for rice grain. The L* value of Pitsanulok2 and Chainat1 that mixed with RD6 rice
was significantly higher (P<0.05) than that of Patumthani1. The a* value of mixed rice was inversely to the L* and
b* values. Therefore, type and ratio of rice for mixing affected the physical and chemical properties before
cooking of mixed rice.

Keywords: rice, amylose, protein, mixing ratio

uUNARsa

Hrausazansiugiifunneslnlaafiuanseiidedinarepnun ponauds uazanuwilnvasinonds e
muﬁﬁﬂﬁyﬁﬁmqﬂi:mﬁlﬁ@mmzﬁ@uﬁnwmzmqmﬁmwLmeﬁmm%mﬁﬂmw 1 uaviwoylan 2 ﬁmuﬁu%mﬂnumﬁ
1 uazne 6 ﬁfauﬂwmqﬁﬂuﬁmmzﬁ'mﬁLl,mnﬁmﬁ’u TednEaENMEnmTinmadey Ae ANENY  AINNANS
ShdILTEMIANNENTLANNAY LavAnE seddszneumaniinsagey Ae WBnnmasdy evlulad uay
Tulsding ‘wmfﬁLﬁ@Lﬁu@”mmmumm%mﬂnumﬁ 1 WATNY 6 ﬁi%mmuﬁu%mﬁwmﬂam wazdeuINt A1AINENIT9E1
nanTlANanasatelitadAny (P<0.05) FafiAnNEng 7.21-7.51 TAAMAT SATAILILMINIANNENRLAINNNEaT]
A1 3.31-3.64 aniludinaudneng drananiiBuullsiuiesay 6.91-7.78 uariliBunuarluladianay 14.66-28.67
Lﬁ@ﬁmmmumm%mﬂnum% LAZNU6 LAiNAY ez lulageasdinnaniinianaseeeliadAty (P<0.05) uay
@mm&‘immﬁﬁ"mﬂdw 50:50 mfm%”u%ﬁwmuﬁﬁﬁﬂmv 10.55-12.31 %qmﬂui”ﬁummmum@ﬁmma‘ A L*
wasdinfinnlan? wardauini fnauriuiinanye ummmﬁwmmumﬂwumm aeeludAty (P<0.05) AN a*
yasdanauRAuLsnEuiu L uazAn b* sufurfiauardnadanassingildlunsuaniinaseauiinisnianim
waziAdl faunsuesinaesdinounas
AdnAn: 410 azlulaa Tusiu smsdaunianas

'MAMNARRIRNSTINHAT ANSINEATANERT NTNEINTEITNTNAUASRILIARAN NWIINLNABULTAIT AandnRunlan 65000

1Department of Agro-Industry, Faculty of Agriculture, Natural Resources and Environment, Naresuan University, Phitsanulok, Thailand 65000



o

114 19 41 217U% 3/1 (eAw) Auaneu-fuanAN 2553 9. WMENANARTINEAT

AN
dnnizmmenmazizedinfiunsaiiearalndifafduiusinresiuiininasednenizlng
wanilediiavasinndmedin froiugdeunt uarivnlan? fanrasmdadnnasBuaen el widlenegnd
fnmnirau Aeudnaudauas lifinduvey (mu%u WATARLY, 2542; NnNNN9dng, i) %ﬁﬁwﬁmqﬁuﬁﬂu?ﬁmﬁﬁ
Pranmuerlalaage (Gesaz 24-35) Fraiufiluanilt fdnwasmdann daale Wewsgnasiidnmsiumileamilou
Frovennzdusiinaugaundn (ausiing, wihl) F10iugnae ddnenmudadanngu wiae Wevegnazildnunizy
wiltn  Snauve (ﬂuﬁ‘]ﬁmimﬂ%ﬁLmummﬁﬁﬁﬁqmﬁﬁmm‘iu‘i@ﬂ TG %ﬁmﬁmmﬁuﬁmﬂu%qﬁﬁ
Funmezlutaas (Geaz 1-20) lumnlfudiailedudaresimiugdoumt uasfivnglan lilndipaedinaananen
12105 naiugyuaniit wazne6 sanlumsufudidlaelisnmdaunisnasiiuansneiu Saqdszasiaasemisail
Ao Anwdnmouzmamenmuaziafisesiiiugdoum 1 uasfinalan2 Arumsanlushdaufiuansneiuiuding

WLGUNNET UAZNT6 aunI9YRx

ansaiuazisnig
#19iugnae (RD6) MnnannAudaenemaniugni 7 Sandndaslud dronugdauimt (CN1) Bfiedefatinunag
du THunanniuaneiuginedmdafisndan davugivagdan2 (PL2) uavdyuenilt (PT1) THanandudaenawén

o o

Wugah 1 Aaudpfivnglan Tnadnadaunisuansendne PL2 AU PT1, PL2 U RD6, CN1 iU PT1 uaz CN1 fiu RD6

]
=

A®A 90:10, 80:20, 70:30, 60:40 LAz 50:50

@Tﬂwmmwmﬂmwmﬁmmuiuﬁmmz@'fmﬁ'Lu;mﬁiwqﬁuﬁauuqﬁuﬁwmm@uiﬁl.l,ﬁ ANEND (L) WaZAIINNANe (B)
PAUNAA LAZEATIAIUIEUINAINLIFBANNNSNTIBNAR (L/B) ‘Emﬂﬂixﬂqﬂmﬁ%mﬂm Dipti kazAE (2002) ANG
(Hunter Lab Model DP9000) daudnenizmaaiizasinnauriaunsysdiuiinadeuie 1Bunninnadu siu AOAC
(1990) uazezlulaalnailsyensasnisaes Juliano (1971)

HALALAANTUNANITNARDY

ledmandoures PT1 uay RD6 finawiy PL2 way CN1 fisdwu M L pasdinuandananasateiisdnAny
(P<0.05) AN L IS AIN N ARSI AU AN AU PL2 f PT1, PL2 fiu RD6, CN1 fiu PT1 waz CN1 v
RD6 aglutag 7.21-7.51 Hanlums f%’m@fﬂuﬁm?ﬁwLuﬁmmq‘ﬁ'ﬁmiwdw 6.61-7.50 AAALWAT (R3BUIA, 2547; Dipit
LazALy, 2002) A1 B 289 CN1 Au PT1 ARG AN d laifianuunnsineiuesdnaltiadAty (P>0.05)
(Eﬂ’?i"]\‘i'ﬁl 1) lesndaunsuanTed PT1 fu PL2 N3y AN B 1eqimdaiinouaniirnanad lunnemsaiidnue B 194
SrnnaNszidng PL2 U RD6 Wag CN1 i RD6 iiladnandoutes RD6 lFnaniiniy A1 B seamdaiinouauila
AU AN L/B 189 PL2 Raauiy PT1 Tunnansdanliiiauunnsiteiuseeilibiddty (P>0.05) (lduansdiasys) A
1/B 1eiufatinafiinunnsnaniinlugoq 3.31-3.64 saifludinnrliamdaieatiesannildn LB wnndn 3 3wl GH
AUNA, 2547; Dipit LazAUy, 2002) afusnsdauaes PT1 inguiu PL2 wudndn L* 1esionasiranadeeingd
Wad1ATY (P<0.05) (Table 1) ladnsdauaes RDB Ananty PL2 uay CN1 NGy Sualéidn L* sesdinonaudfisiy
aenaliiudnAty (P<0.05) Lﬁ"aLﬁﬂuLﬁﬂﬂmwf@:ﬁm%ﬁqumm%mNmJLwimﬁuﬁf WU TiansTvdne PL2 fU RD6
Tunnémedauiian L* gandndansiugauethalitidfty (P<0.05) Waiindnedan PT1 flduauy PL2 deualil
A a* 1e9dinnnaniANanag VL;JLL@N%]@M) U AfiusAsdIy RD6 RlFuantu PL2 uay CN1 d1onax
?“"1)1“3’1\1 CN1 U PT1 lusmsdauiiumnsnefulaiflmnuunnsnstuaesan b* nenefiidnAty (P<0.05) (uanadaya)
lalnsmsdauees PT1 lunisuauriu PL2 uay RD6 lunisuauiu CN1 fn b* mwmmumeuamquummmm
(P<0.05) AN a mmmqmuuﬂmﬂmuﬂum L* uazAN b*
efmandauaes PT1 Ainauiu PL2 sy EnnuldshulidranaseeeliadnAty (P<0.05) UinnuldsAuaas CN1
o PT1 Tuyndasdaulinuauuansnsiuaensiitd Aty (P>0.05) (Table 2) deuReufeuBunnilsiugesinag
mzwLL@imﬁuﬁ‘Luﬁmmmuﬁmerﬁmf'fu WUFNTIEReE 90:10, 80:20 WA 70:30 TBINNTHANTZWIN PL2 T PT1 wAy
PL2 i RD6 Aems@ILNNIHEN 90:10 LAY 50:50 WAz CN1 7 RD6 7ismandaunsuaa 70:30 uaz 50:50 H1Bunns
Iﬂiﬁu@;\im'ﬂnﬂmamwdﬂﬁmﬁuﬁﬁlu@ﬂwﬁﬁﬁzﬁwﬁry (P<0.05) 10usiisnadaw 60:40 Filunnululsauiiliunnsng



2. MENANARTINEAT 17 41 2UUR 3/1 (Am) AueNe-SuNAN 2553 115

AuaeeluadAty  (P>0.05) thunnldsfuaasdinonauiiAnszudnsienss 6.91-7.78 FaganAieeTUINAdTeg
Khompon wazAnLz (2010) AnudnBunaslilsiiuaes RD6, PT1, CN1 uazPL2 flfiesas 8.32 7.85, 7.47 uaz 7.64
ANNANAL

lethunnaes PLT uaz RD6 Ainauil PL2 uax CN1 iinau denaliihunneyllasaesiininauiimianasegned]
UednAty (P<0.05) (Table 2) InevnensndaunIsNaNaed PL2 iy PT1 T 90:10, 70:30 WAz 50:50 184
CN1 Tinandy PT1 ﬁiﬁuﬂmﬂﬂm@m@qndﬂﬁ% RD6 uanatwiliitdAty (P<0.05) dnauaniifianuerlulaset
Tudadtenay 14.66-28.67 Wudn PL2 uay CN1 fndniu RD6 fisunouerlilagmndnfinasiiv PT1 ﬁﬁmaqmu
Aenfuiinsann RD6 fhihunerlugdn (Gegay 7) dau PT1 mﬁ‘mm@vvl,u‘ﬂmmmﬁ (aeins 16) \ilalfiusnmgau
999 RD6 Wa=PT1 Auaxi PL2 wummﬁmmwiﬂammm'mmmu CN1 tilegann PL2 fihunniezlalan (Getay
33.4) gendn CN1 (Basaz 30.5) (Khompon wazAz, 2010) waznudnifaunueyiulasgnesdinanananasauiasyiu
Praanenmda 50:50 dnananlugmedauiuanseiuasdiliinmeeaduldiuansnsiuetnedifiddty (P>0.05)
(biuanstioya) ranmmnaduresinnaneglutadsesay 10.55-12.31 deegluszauillsesinpelifbeuay 13
(89814A, 2547)

dg1ua
a o \ Y agy ~ | e P o o
1iauaransdrurasdinailflunisnaninasednenennianinuazifineunispiineesinonay  Taganiy
Buezlulag  dadletiidnnfBunaueslulagnunmanlusnangauninnduin e lulagresdinonausan
anadatinetaaw fsasinlidnananiitedudanynuazmilantuiianegn

ANURLIAM
nideRlAF U uaiLayuaInIULsTIN uUNBRLNANENABWSANS UsvAntl 2553 vereuRAnAutunwWAnRIS
e 1 Sadpfiwnglan duiudiniugieolan2 wasdiniuguyusii

LANA19819D 9

NFNNN97E19, NTENIINEATEATANNTDS, N1, mﬁmm’jﬁlm%m [AUAL),
http://www.brrd.in.th/rkb/data_002/a2/rice_xx2-03_ricebreed_Phitsanulok_2.html [7/ Sep/ 03].

m:ﬁjlu PGS guun 29ATleInu Lmzvijﬁ? ANNAR, 2542, QMﬂ’]Wzﬁ’]QH\‘iqn@’]ﬂﬂ’]iw'&m%ﬂﬂﬂjZS wardeuIn
Tudinne19AenNER 105, 9138133 T1N19N1AT, 17(3): 231-238.

AudLNMINe T AwnNNuazAdataraaimatulad, 2546, Musausnieiugnatslulszmalne [AuAu],
http://www.sci.ku.ac.th/Gamma/database/rice/rice6_story.htm. [19/July/0