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Krachai Krabi (Boesenbergia tenuispicata): endangered endemic plant
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unii
UszAlnedinnuvainuangveanssaiivgs
WJudududue vedlan Jagdunulisieaudiuou
yiavanssuivlulssinelnendt 300 94
11nN731 15,000 vila Anvdudesar 8 vasuiiansse
fesialan (OEPP, 1992) egdlsfimudslaiinis
UTILarTryduuiiuiaTwesiviufisnas
flamenvessamalngly esangrudeyanssa
flavedlnedslianysal Ussiiuindwuviaiieiu
Wenlussana Seuaz 5-7 vamssaiivluussmne
Ine (53wt dufiq, 2548) anANTIMTEVRINTY
NYUUNIYF dndU Lag AUy sauvafn
NNWANERNTIINAITUNITAN A9 Fawalng
uazsnsUsminatiy Iddafuinlsdenssamgnuand
yosUsznalng (Flora of Thailand) #5184
Iuunssuielssinelininfesas 45 Tu
FruauiSiT (Ferns) $1uaundh 659 wia 910 35
296 133 ana waz fiwwdaies (Gymnosperm)
25 AN 6 WA T ana waziivaen
(Angiosperm) 4113UNINA11 3,000 via LASIENY
ABNdNN1N 94 AT LT ns@nwmunu
Aot NauTivIeAds (Zingiberaceae) 1Tty
Snnquitdalaifinsdaiuilunisdonssamgnud
wisUszinalng 1Judu @rdnunenssald,
2555) flvsddednoglunguiivludoadion
dgudnarenisnsgagiusluusnaedeny Jueen
Bedld TneUszndlvedaduunaifauinisdfy
voafivlungudl duivgruindsiuiuandng
200 %iin (Sirirugsa, 1998) Nu9AT AN wUE ALY
Fonndrumesiulinduresiifuneusse dndlug)
Jeftasmnnnuduralng  wanfuedounauss
wAesaDIMNS TR ey innldusenavenns

~—~—

T duddon naulundniuaiaiasdrans varevia
=l & = a o I oV v
flunsenenatvsudsfeniuvgnidulinenld
U38AU waganunsananeangnainniauseina 39
Huduiinasugiaddnydnnaunildlutegiu
ﬁmaqammw (Boesenbergia O. Kuntze)

o '

Jaduiialureddenguniandanuddgedrannly

o

'
N

Uszwalng lasuenanazihunléidunioundly
nsUsenevemsnausluaivefnaudedaqgiud
wuirfiansadafinuaudAlunisayulnsuasindy
Ingnatesiin (Mahidol et al, 1984) @w1sa
Wauduasddgyielflugnamnssundnelaly
ouran funaulefeuszmalnedmdugudnans
Aramavagesiivanatl dagtudiseauliin
15 %¥iln (Sirirugsa 1992, Saensouk & Larsen
2001) nszwensed (Boesenbergia tenuispicata
K. Larsen) (Larsen, 1993) Juilwngunszyed
sunsfunuafausnided A 1993 Uiiaa
RNYIUWIIYIATITIUNYT 61188180 Janin
naed Jagdunuirfissdatdmldernuintu waz
Juiirinndenisgaiug §idoulugiuzves
ynaInsvadaueInetmansuazinalulad
U Inedeseignszuas an1fugandnviile
msWawviesdy linssrinuasifiunnudfyves
ninenssssuyAntegluviesiu Judadiuin
unanudanduriosisasfiounimveminens
vipsdufitlegluussinaliuiusziny Saendndu
Timisauiigitesldidnndiemde atuayy
wazianniveindlrssdugiuinaiuremusiely
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Wyananszyng

Wyananseyne (Boesenbergia O. Kuntze)
noglunguuasiitluifionder (monocotyledon)
Wuan1Bnveafivaadds (Zingiberaceae) Hdundn
vhlans1n 80 wila wudgudnananisnszaneiug
sgusaldungiueenideddd  lasanigly
Uszwalng duilvguiiduundsifaunisididy
vosfivnguil dagtuiistssiulisns 19 vda
1993; Saensouk &
Larsen, 2001) lnanseiy (Bosenbersia rotunda

(L) Mansf)  daduiiviieswdadesluanain

(Sirirugsa 1992; Larsen,

thunlfifueseamauszneusims wazugniduiiy
iwswgia egslsAmumuiasataildanmiives
nsvrefinuauntiluniayulnsuazindyine,
nanevila (Mahidol et al., 1984) WU WUa1T
Cincole #ifavanarn1svamnsesld wazduds
msasaivlnvesuuaiise uenaninuaissn
waeyiafiauisadestuniniinidesensudu
anvgueensiinuziald uagarsiannissniay
waneeila udansfidediunisiasyiivlaves
1h¥a HIV
(Trakoontivakorn et al., 2001; Tuchinda et al.,
2002)  Fstuanauantinmandvineivlungy

duluanvnveslsaiondls

nsvrnedaiuiiivsglenivarirauleogneds mnd
nsfnufivsiindug lunquiodnsaiedadeens
ansaaunlueddglalusuian
fwaurdnluananszyrefidnvasidu
lduanergnaney (perennial herb) @3guuAuy
(terrestrial) IdnwauzilAvuLRBIAUNYIATIUTR
Buq ﬁanﬂdamaaﬁﬂﬁuﬁﬂﬁwam (Ridley, 1924;
Holttum, 1950; Vasishta, 1981) Ua1e51ninns
azauomsineneseenduiiuiaieigninde
nsyaly (Sirirugsa, 1992) arnuilaesin As a1Au
1AAU (underground  stem)  wazd1Aumlofu
(aerial stem) draulAnunionin (rhizome) agsin
ilugquistaeddufiouiisausiameivoians
widminegldfafu uinefisgarudfuiiouuasye
ponaziinduannasyvennitdnadonis
(Holttum, 1950) d@uvesanduinienu tinann1u
TuSestoulseneuiuludndeaidu  15on
Sdudien  (pseudostem) #anse luwAnuaus

Tudulufies (simple lead uiulu  (blade)

~—~—

fidnwauzdugys (elliptic) Uwau (linear) vi3esy
#on  (lanceolate) vauluissy (entire) Uanelu
wiay (acute) w30 wu (obtuse) gnuluuviauvse
an Aulu (petiole) Aodruvadlauusulufinaniin
fdnwagaansnulu Beninuluifisy (pseudo-
petiole) dulnaifuludurseldiifuly aeniin
NAVDUNIIUINULAUYIE I UTBY  Fonand]
LLmun‘damaﬂéawumguq
audawazisenudunisiseunnudenaniiuiu

ANBDAN

NV LABZTNBNERslADNTIUILLIN AU
yinangundeliissnaniiel uvuivenanidazyell
Tuusyeugee (bracteole) 5895U (Holttum, 1950)
nenfldiulszneuiidndey fe  aanduides (calyx)
2andunen (corolla) inasiway (androecium)
waz 2unasmeile (eynoecium) 2enduidss Tau
ndudontudunasn (calyx tube) Uansuanidu
1-3 uan (calyx lobe) Tnsuanduladmuniaingn
wnfiagn 29ndusen launduidendatudunasn
(corolla tube) Uaauenidu 3 uan (corolla lobe)
wanduuunilsanivunalugniuandudisass
uan danaswmadi 6 §u Uszneuseinasineari
duitugld (fertile stamen) 1 8uduisey (anther) i
2y Sewnuuwsnvuuiy Seuduaneen
e fifewdeduissy (anther crest) writdy
WU M303UTEI87 AMuyduLsy (filament)
du naswedBn 5 Su Wunanwadiduniy
(sterile stamen) Tag 3 SudeuAndiuduukuuuy
%19 51 2-3 uan vhahitdeusasuarasdTindivae
Tunsuamnas (pollinator)  iffesannfivunnlug)
wazdduaneany 3endindulin (labellum) 8n 2
gu Bondunasnegiduniu (ateral staminode)
sgusnalaundulin enafvwalng bn wioan
Ul (Holttum, 19500  “anasiwadly diu
wnasinadly (style) 1 §u 581817 UuURATUAUY
suisazunsnudusy  Umeinasneiielng
wileduisayviaidamiioduisa (Holttum, 1950) 4
Taufrunasnedefidoudidosnsotinay
(nectary gland) Sslvagldenau (inferior ovary) &
1-3 904 (locules) wagARUULAUYA NBUNAY A
wduan widndy Tideviy
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nis%ﬂanis‘ﬁi

ﬂiz‘maﬂizﬁ (Boesenbergia tenuispicata
K. Larsen) ufivduieivesusemalnefisieany
nsdunuadausniiiel a.e. 1993 §nwaznie
wonuAaniveanszuensz iiddnydeliidugn
RN Srdundenuivuin 2030 @u. (1 1
n waz Amd 19) ludeu Uszneudelu 4-6 lu &
Auluiiady aun 10-20 @i, GonaninsEnIng
TuwaggnUameniulu Mudenendiiady dnvuy
BSaen7 Uszana 22 9w, dadudnvasiaud
wanesannszesiadue fnululsemelne

Houmaeuiu
nwdukazsesiuiiemeniiey  Tulsedudessy

Tuuseauses adussunuLien

SolUnfegiunasiieu JaNtN vun 15-20 wyl.
vasandunenFendndunitlutssdu wun 15-
17 . wasefiduniu sUreuvuu pd1endu
aan navUineu Jdmdestasidunaudunsinany
(il 10 waz awdt 19)  Lifinsiauivesnas
wnaglifu viu fuyduisy Anegiigruveandulin

¢ﬁl I U A Y a I3 o 1 4
\ewileduisey lifivieiilazidnunn Saludl 3 vies
llanysaluag 3 viesfiauysal

AN 1 SNWEYBINTEI8NsEd N ANYALaIRU 9 anwaeAINUlUsISUYR A anwazABN 1 AYINaUABN
(nmaneEusnkUaa N Larsen, 1993; Ananglag 18anns 1munTag)

(

3

)
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° A & A a o o o
Vl']l&lﬂi:ﬁ‘d"lﬁlﬂi:l]%\?LU'L!W‘UQUL@EJ'JVIL?‘EN
AaN1TENUS

figduder  (endemic plant) w5y

awzdu AefiwainfinuTuunsiugnusssuyilu
Uinagfimansiualawaniwedanifiuuien
Aoutadin dhaswufisfufsruiuiiiidnuy
$rfameszuuine Wy wuunainzlaniien
NANNLLAVTONMIAUNT  GOALUILAZUUINIIY
fudu usang Wusu Tesduiegfinaniazilaniw
dfvesdanndouniedaninduiienniaans
uwnds  (microclimate)  iWulReafunszaonsed
feduievedlnefinuemzuugiuuviedud
Aa8NNNTUYN WUTIBIIUNIINTEINUAIVBN
nsggensrinuununalivosssmalnewindu
Tagianigognadaludmianszd vinamiiaie
iy sanmenluyiufiou wgu1Al Wb AanAy
waginIT1Ifen werRn1eu Ui wwieu Tuus
azsoul uenanisdndufivfidsentagaiug
desnntlagtufivsiininuldonuinduluanin
5550917 wagnrdsandIuiuategraindunig
Tnglonzegadeiuiiegfifdsgnsuniuuazyiany
ogwsialilos Inesiudy dudgu (2548) lddanguite
fflszfumnmidsssionisanasesiuiuUszangly

' '
a a

DUOYRMUTTIUMRNAOAUUAIANITNTEANYHUT 3
Sduanunmainaudssnnlutos dail

- Critically endangered plant Igun i
oglunnzfidsadusgnadsdensgaiugluantan
vseagiugluanuanszaeiuiausssuiiy
swandulnd dmndslsifinseuauiladeidsniy
\nusifii v

- Endangered plant laun ﬁ%ﬁlﬁlﬁa&ﬂu
anunn  critically endangered uifdseglu
Agdunsty  Indgayiugluanlanvseaniugly
MNYANTEIURUSAUTITUYA (natural
distribution) vi3efivfilsitnazmsadinegliinade
$199)
uenniruiiviinfiandiuuasisiuingn vde

= ' o

wwnnueggnyiaenIeiUdeuan neg19dud 3

o o sy o a1
Muanvgiigyiugdndndusdely

L dumgiilissnsvesiivdugyiusluegns
s Wy ndwliUiudiewesnevaneia
mmﬁgdﬂimwmzﬁﬁ%’mag"luamumw
endangered %39 critically endangered losann

~—~—

fudeggniansuaznmsiiumauivveuln (over
collection)  vinl¥in1sAuseRuTnINTITUYIA
(natural regeneration) ¥19maU

£%

- Vulnerable plant Wun fiwdifiuualtiulng

giuguiofiviionnasidrganiuniwlndgaiug
(endangered) Tuewpnsulnddndadosneg Mdu
awnilifegaiugSnsiniuey fvdfuuli
TnageyiugluainiunnszaeiuiniusIsuya
asfiefivssrnsananiominanading g
nsihulduselenilagusimannuinsniseusnyg
ogeeieds udu fudundaglivniuiiemany
yilnfinfouaziirganrunwlndgayiuglanoas
iesannsifumidiensmauiuindmda waz
nssunIunievinanslldsuaniniuiiegues
nénelil [udu

- Rare plant lfud flwmenniifisiuan
Usznsvumdn dinddngdvliegluanunimlng
aiuduatinnudssianduiivilndgaiug 1alu
suansulndaniaduanamsnag  Aviilisauo
Uszansivanas  demeinlufiviinsunga
Userng ﬁﬁag'mmmﬁwhm dulugddnuiles
dlofleufufivedindug  fvdufomaisviinves
Ussinalnedndngasfufivnmen  sniufiabu
Fenftoslifedediisunuussrnstunssaneiug
pwssINTIAeginme  egnslsAnuiteidion
nszaeiugniewasluiegiu e duiivmenn
doluluewian  1flosanainnisanauvesiiade
#ineq Tl uanlssnsanasiivednniaduiia
menluriesiunils  uaBnitufindanduiinisuns
fusesanernaasmuuiufduld deduns
szyanunnasigmennlunsdd  Hunssey
9139¥NAN

annunnluseaunedduy  (local)

sziugiinig (region) wazUszine (country) {Husiu

ﬂ')']&!ﬂa']ﬂ%aqﬂﬂqﬂﬁuﬁqﬂiiuﬂaﬁﬂizmﬁﬁl
nszd

AUNAINNAIENIINUGNTIY  (genetic
diversity)  turnussduszneunivanalnnig
WnAutaInRaIeneTInIn wagtadedAgylu
mMsUsveninasdidiatug \Fessionsgayiugrielsl

(N9 2)
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gl 3 i Lhud

seaulasiuloy » | MiwAsLLanTugnIa | AU

(Chromosome mutation) (Mutation) (Gene mutation)
Y

gugUuuulnalg Nunnsinaiu
Y

Aseaddlenasluaddliin
o= o o f ar
nsAUTUSHUU AT

Y
msadunsauiuludvedu

(Gene recombination)
Y

NAINAFUNITUUINNG

(Evolutionary force)

Y
AMURANANRULUINIITUGNTTY AUNAINVIANENINUGNTTU
(Genetic variation) (Genetic diversity)
\ 4 v
=l ' a s
msUSufmMaugnssy N1sUaBULUAILANA19NY ANUNAINUANLYDIAUTH

S 4 — | TuudavUssannsvesdeiizan iac divarsi
TWdnduanmwIndey luusiagUszynavesdedidin Ly (Species diversity)

(Species diffrentiation)

ATty AUBAINRE1eNNTLATINeN
(Speciation) (Ecological diversity)
Y

AULANATIRUKUT IuaN W

WINRDNYBILEINBYD Y

(Microevolution variation)

v
nsrUIuMSUasuLlasiiamuinig AUUAINWAIUNITINN
(Evolutionary process) (Biological diversity)

AN 2 UananalnnIsinANNaINTEIENTININ (AnkUadnn Jans Tuldl, 2538)
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ﬁmméﬁﬁ’agﬁanwsﬁwsmgﬂiﬁuaﬁqﬁ%ﬁm (Vida, 1994)
dosnnaramainvateyeiugnssy AATuIIN
AuAuLUsYesBY (gene)  Fudumireiugnssu
¥99341T30  FaonaFunidnuaruansiisues
FULUUNIITUGATIN (genotype) LYu Buiilu
ffvuadnen dnvuraugsivesddidindy
fu FnwnztugnssuiiduudsludorailmAnaay
vaInvaneYednuazUINg (phenotype) duidu
dnwauzarsueniuanseenuiliiiu 1wy daen
Snwuraugeresdsdidin udu dedunis
nsIvEeUAIUTAINTAaIsluTEAUNUENITUYDY
491730 Tngendumnuuansiinazauivesdy
(gene frequencies) lAgaNUayanIUUANFAINUAE
AudvesBuazirludurnefinansdaniiy
naInnaten1nugnssunglulserninasnau
ATULANGITNIRUN T TUTE I sE I TIvan T
1§ deduluniseydndminenmisdanindd
UsednSamiedndudesideyaaniuzain
NINEINTNIRUGNTINAWTIN Feanansodrsauas
Usziiiulalagn1s@n¥1A1unaInnalenig
WugNTIN  L999INANLMAINYANINI LGN T
melurilavesdeliTinudazviaiueduszney
dfguguiiasildiAanisiTauins waed
lenialunisegsenuagysuddlvidiivaniie
wedenfinatnvatouaziunds  MsAnwIAN
vanvarensiugnssudaduilondnnidunns
waunnagns lelvlsdeyaiilulfiduuumisly
n1seusnENineInIn1TInmiduseansan
Tngtanizegredanisaansifouiugiivlnilu
Jaguazsiadld arefinsiddue (DNA Fingerprint)
\Dundngrudeniduniseenzifeuiionansai
HunssudvdluiudiludaunsessSyda
Aunseaiudfivfidndadniunisesnifungmune
insesvsnesulanana (molecular marker) 3414
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Abstract

Microwave energy is applied to cure cement paste (CP) at an early stage. This article presents a

heat transfer analysis to relate the temperature rise of the 0.38-w/c CP when subjecting to microwave

energy at an operating frequency of 2.45 GHz with a multi-mode cavity. The calculated temperature

rise in our experiment without loss of moisture and steady heat transfer conduction, consistently

agreed with the proposed mathematical model.

Keywords : Mathematical model, Heat transfer mechanism, Cement paste, Microwave energy

Introduction

At present, there are various methods
for curing cement-based materials (CBM) in
order to enhance their strength (Taylor, 1997,
Verbeck & Helmuth, 1969). For example steam
curing: live steam at atmospheric pressure and
high steam in autoclaves. However, the curing
methods have many limitations (Dongxu &
Xueguan, 1994) including long  time
consumption to reach the strength required in
case of water curing, non uniform hydration
products due to the inherent thermal
insulation of concrete causing over heating
taking place with the processed concrete
under high stream and temperature curing.
These problems can be solved by using
microwave energy.

When the CBM is introduced to
electromagnetic wave, the dielectric loss
coupling is the mechanism of heating. Water

has relative dielectric constant (¢’)and
relative loss tangent (zand,) higher than the

other components of the CBM. As a result

when the electric field component of

(

microwave energy interacts with concrete
constituents, and is converted into heat via
dipole interactions. This mechanism causes the
dipoles to vibrate and then the energy is
dissipated as heat, yielding temperature rise to
trigger the hydration reactions. Consequently,
part of free water molecule in capillary pores
of concrete is quickly removed from internal
concrete structure before setting, which means
induced plastic shrinkage takes place leading
to collapse of capillary pores and then to
density the CBM structure (Hutchison et al,,
1991, Xuequan et al, 1987, Leung &
Pheeraphan, 1995)

However, these fields have been grown
gradually, as there has not been much
research over the last years. Therefore, this
work is to extend microwave curing knowledge.
A theoretical heat transfer model, the
temperature rise within the CP at an early
stage after mixing for 30 minutes when

subjecting microwave energy is proposed.
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Experimental programme
Starting materials

The chemical composition as weight
percent of the Type 1 Portland cement was
20.30 SiO,, 5.67 AlLOs, 60.43 CaO, 6.23 Fe,0,,
3.14 MgO, 0.90 K,0, 0.36 Na,O, 2.80 SO,. The
Portland cement Type | had a loss on ignition
(LON of 2.80%, specific gravity of 3.12, and
surface area (BET method) of 0.85 mz/g.
Deionized water was used to mix with Portland

cement to make paste.

Mixing and molding

The paste used was proportioned at a
w/c ratio of 0.45. After mixing and molding,
they were cured at room temperature by
wrapping with polyethylene until the delay
time (time after mixing until introducing
microwave energy with a multi-mode cavity)
for 30 minutes. The appropriate amounts of
starting materials were weighed out to the
nearest hundredth of a gram on a Mettler Pl
1200 balance. A Hobart mixer was used to mix
the solids and liquids according to ASTM C109

(American Society for Testing and Materials.
2009). Cylinderical samples of dimensions ¢

69.0 mm X 4.0 mm were cast. The samples
were cured using saturated lime water at 25 OC,
and microwave energy in a multimode cavity.
This study used a microwave sintering
system, as shown in Fig. 1, that included an
industrial microwave generator model S56F
manufactured by Cober Electronics, Inc,
Stanford Conn., USA. This model can generate
microwave energy at 2.45 + 0.05 GHz and a
maximum power of 6.0 kW with a multimode
system. However, the maximum cubical size of
the material to be processed is limited to 105
mm. The microwave apparatus does not
provide a real-time monitoring of temperature
therefore, the

should be

changes  during  curing;

temperature of the sample

~—~—

10

measured at the start and end of the curing
process. In order to measure the temperature
of the sample subjected to microwave energy,
the specific positions of measurement were
determined. The temperature the sample
inside was immediately fractured so that

temperature inside was also measured 5 times.

h’ Control and Automation

Magnetron + Circulator Tuner

power supply \

ITT .,

Microwave applicator or
cavity

Water
load

Fig. 1 Configuration of the microwave curing

package.

Surrouding i =0
&
' E =EH =H]

eE, = e’E,:.,u.;IK =uH,

LT T T TRW T~

Fig. 2 Physical model.

Numerical analysis
Physical model

A schematic diagram of the physical
model is shown in Fig. 2. The temperature of
the material introduced to the incident wave is
obtained by solving the conventional heat
transport equation with the microwave power
included as a local electromagnetic heat-
generation term (Metaxas & Meredith 1998).
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The materials considered were cement
pastes at a w/s equal to 0.45, which consist of
Portland cement Type |, water, and air. They
are, therefore, homogeneous and isotropic in
terms of structure. In order to analyze the
process of heat transport due to microwave
heating of dielectric materials, the following
assumptions were made:

®The local thermodynamic equilibrium

is achieved.

®The liquid phase is not

compressible p, =constant.

®No chemical reactions within the

material.
®Radiation modes are negligible.

®The effect of the natural and induced

convections can be neglected.

In this task, from a macro-level point of
view, the pore structure within the microwave-
cured paste is assumed to be homogeneous
and isotropic. Therefore, a heating model for a
homogeneous and isotropic material is used in

this analysis.

Governing equations

The governing equations describing the
temperature rise in the paste to be processed
by microwave energy are:

(1) Electromagnetic wave:

Vx(yr"1VxE)—k§[£r—jijE=O (1)
wé,

where i is the relative permeability,Eis the
electric field intensity (V/m)), ko is the free

space wave number, &, is the relative

permittivity, o is  the electric  conductivity
(S/m), wis the angular frequency (radians per

second).

~—~—

(2) Heat transfer (conduction mode):
pCpaa—Z;+V><(—kVT)=Q @

where k is the thermal conductivity (W/(m-K)),
T is the absolute temperature (K), Q contains
heat heating
(W/mB), p is the density (kg/ma), and Cp is the
specific heat capacity at constant pressure
(J/(kg-K)).

sources other than viscous

Boundary conditions
Adliabatic boundary condition
Assuming that the surroundings of the

paste are insulated (no heat and moisture

transfer between the system and
surroundings):

oTr oT

kil = =0 (3
an sample surface at sample surface

Continuity boundary condition

For the microwave heating of the cement
paste, the temperature and heat flux at the
within  the

interface  of sample and air

microwave cavity to be continuous:

or
eff an

, 0T

T=T, = Al =
eff a n

boundary boundary

Electromagnetic boundary condition

nxE=0 (5)

where # is the normal vector.

Initial conditions
The initial condition of the microwave-

cured cement paste sample defined as:

T=T,=29815K att=0 (6)

11
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Numerical method

A commercial Finite Element package
comsoL™  (COMSOLOMultiphysics
Guide, 2009) was employed. A non-uniform

User’s

triangular erid was in excess of 9.12x10" cells,
resulting in more than 5.15x10° degrees of
freedom. The execution time on a Intel®
Core™ Quad CPU Q8400@2.66 GHz (4 GB RAM)
was 4.12x10° s. The tolerance has been kept
to 1.0x10" for all executable variables.

Parameters used to calculate
The parameters used in this calculation

are shown in the Table 1.

Table 1 Variables used for calculation.

Variables Values Unit
-3
P (density) 1825 kg. m
ERpE]
G 0.75+3.43x M ;V“’” Jkg K
M} = 038/138
Q (heat of 305.23 w.m’
hydration)
Relative 12.1262-j*2.851
permittivity
Results

Based on the steady state analysis, the
calculated temperature of the paste under
microwave exposure times of 45 minutes is
shown in Fig. 3.1t illustrates an increase of
maximum temperature within the samples as
the microwave exposure time increases, such
that temperatures of 83.0 0C were reached at
exposure times of 45 minutes, respectively.
The heat generated by the microwave energy
works in conjunction with the heat generated
by the hydration of the cement (exothermic

reaction).

~—~—
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90 == Experimental results - 540
m—w= Analysis
75 4 ==O== Microwave power r 450

OO

~ g
o =
2 60 360 3
g a5 / 270 &
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15 9 3
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0 15 30 45 60 75 90
Time after mixing (minutes)

Fig. 3 Temperature within the paste sample
during subjecting microwave energy for 45

minutes.

Conclusion

In order to predict temperature rise
during curing by microwave energy, the model
the the
microwave (electromagnetic field) and 0.45-
w/c CP,

mode) model. The results showed that the

explored interaction  between

the heat dissipation (conduction
simple model associated with assumptions,
and initial and boundary conditions obtains
temperature rises similar to the experimental
data.
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Abstract

This research aims to study the swelling behavior of the Methylhydroxyl ethyl cellulose
(MHEQ) hydrogel at concentrations of 15, 20 and 30% by weight of MHEC. The MHEC samples were
irradiated at doses of 8 12 16 20 24 28 and 32 kGy and then soaked in cucumber juice. The results
showed that at the dose of 8 kGy, the minimum swelling was 1560.151110.43 1188 .43%181.94 and
1212.84%161.45 corresponding to concentration of 15, 20 and 30% by weight of MHEC, respectively
which indicated that the crosslink density is lowest. For the dose of 20 kGy, the quite maximum
swelling was 2094.34% 167.27 2074.56£160.45 and 1531.11157.18 at concentration of 15, 20 and 30%
by weight of MHEC, respectively. After soaking in cucumber juice, the gel texture at concentration of
20% MHEC is stable, flexible and not easily broken. At the dose greater than 20 kGy, the gel texture is
quite hard. The swelling tend to decreased in all concentrations of MHEC. When the irradiation dose is
higher than 20 kGy, the MHEC hydrogel started to degraded.

Keywords: MHEC, irradiated, cucumber juice
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Abstract

The aims of this research were 1) to investigate the level of factors motivating students
(personal abilities, university reputation, effect of relating people, university image and environment,
and tuition fee and student financial support) to study at the faculty of science and technology,
Phranakhon Rajabhat University and 2) to compare the level of factors motivating students to study
at the faculty of science and technology based on student sex, parents’ occupation and monthly
family income. The study was conducted using questionnaires to collect data of 510 first year
undergraduate students of the faculty of science and technology. Percentage, mean and standard
deviation were analysed. The results showed that the mean of all factors were at a moderate level
and could be respectively ranked from high to low level as follows: personal abilities, university
reputation, effect of relating people, university image and environment, and tuition fee and student
financial support. As comparing based on student sex, parents’ occupation and monthly family
income, both male and female students counted all factors at a moderate level which was similar to

the results of parents’ occupation and monthly family income.

Keywords: Motivation Factors, Faculty of Science and Technology Phranakhon Rajabhat University
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1" - Acetoxychavicol Acetate (ACA) meludnluaniwnisugningliau

Effect of phosphorus and pH on growth and 1" - Acetoxychavicol Acetate (ACA)

in galangal (Alpinia galanga (Linn.) Swartz) in soilless culture condition
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UNAnge

Pnduiivdugnuatengiiaruisondnarseongniniedinmaielulslouldvarsvin ars 1'-
Acetoxychavicol Acetate (ACA) luanseengvidmetnmeianilsitgndlumsiudinsasyreatouuaiie
Mycobacterium  tuberculosis  Faduideannguesialsn sg1slsfnuuimuasoongrinisdaning
AwdiugiunsiunUsvesaninwanden msugnitelaudussuunsugnitaiianansanuauanwiiadoudi
Aeadedasnsaiusimonsiis dafuingussasdveanannaesi Ao Anvmavoseanefauazamudunse-
wasienssyRulawazUunaans 17 - Acetoxychavicol Acetate (ACA) ngluinniglsaninnisugniialsau
Tnsnsduiuginfiasugnlussuunsugniivliu wazvihnisliasazanssinemisgas Steiner Universal
(1984) fiautas Afmuiduduveddnunadenlalelnsiaunoaa (70 way 140 Sadn3usiodng) uazarmnudy
nsa-ua (5.5 war 6.5) Wunar 3 ey anmsAnw wui msifiaududuvesrleaneSaiiuarinlinig
\Sydulavesnnifindy Sqummm’:tmmmuimsumlﬂsumLLaumuwmmhmmmL.memumammmmwum
wealesauazarnanuiunsn- wainty waznsifisturesdianudunsa-ua fuailfusunaas ACA
sy

ANEIARY: 51O IMNTIY a1590NNENITININ 91 NsUgnIal SRy

Abstract
Galangal is an herbaceous perennial plant which produces various bioactive compounds in
rhizome. The 1'- Acetoxychavicol Acetate (ACA) was a bioactive compound which inhibited the growth
of Mycobacterium tuberculosis that caused the tuberculosis (TB). However, the bioactive compound
content depended on variation of the environmental factor. Soilless culture is a plant cultivation
system which controlled environmental factor that involved with plant nutrition. Therefore, the aim of

this research was to study the effect of phosphorus and pH on growth and ACA content in soilless

'
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culture condition. Galangal plantlets were grown in soilless culture condition and supplied modified
Steiner Universal (1984) nutrient solution with different KH,PO, (70 or 140 mg/L) and pH (5.5 or 6.5) for

3 months. The result showed that the increasing of phosphorus concentration affected to enhance the

root growth. In addition, the growth of rhizome and shoot were not significant when the concentration

of phosphorus and pH were increased. The enhancement of ACA content in galangal was related to

the increasing of pH.

Keywords: Plant nutrition, bioactive compound, galangal, soilless culture
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pH ns ns
KH,PO, X pH ** ns

o o

* LANANYIANANTEAUTBEAY 0.01
ns MfALWANAIN19EDR

M19199 4 Usunauans ACA nelulsleudnfivananeldaninnisugniialsau Ingldsuansazaesineims
gn3 Steiner Universal (1984) dauuas Aflannududureseanasa (KH,PO,) uarAnulunsn-iua

(pH) Muana1aiy Wunan 3 ey

Treatment USunaans ACA (lulasnSusensutminuii)

ANNLTUYRY KH,PO, (Hadnsuse
ans)

70 77.0

140 80.5
AAudunsa-lua

55 87.2 a

6.5 703 b
F-test
KH,PO, ns
oH o
KH,PO, X pH ns

2

* LANANNNENANTEAUTBaAY 0.01
ns TaiflAuLANA1I9EaR

Tunisvaaesidudniiléfuaisazaresiy
omsifinudutuvemleaneddluasazaissn
013 140 fadniudedns Twinansnuas
thuinuissngendiduinildsuaisazaissiy
pnsiimututuvesleanefaluasazarssn
93 70 fadndusiedns Wewinnisieiayressin
fudauduiuglinddniuunaseimsidanndy
Uselovivaanoanasa Marschner et al. (1986)
Fansfisnfininsasydulawasiauiinasuans
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fausyansammsimindivessn  Seasinaviili
ﬁmﬂ’ﬂammLLazﬁmﬁfﬂLLﬁﬁ']ﬂLﬁuﬁﬁumumiLﬁm
wariaIuIvesiiy smﬁy’qmmmmsﬂumiam%u
Woanesaduisatesfussiuaiududuves
Woanesa uazamuaunsalunIsunsveseanasa
ST naLaeIsLarTInfis  efivlasy
swoanedalussiuiissnasonnuiosnisves
Ik
(UnAa 1SEULAANASEY, 2538; Anghinoni & Barber,

ilisIniednIsiasyuas WA
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1980; Ruan et al, 2000; Marschner, 1995) dina
nlenududuveseaeaiinadetminansn
wazthmnuFesIn

Amnudunsa-wa (pH)  fnasenanudu
Usglovivessge sty Sesinorvnsitvdiilug
szannsnazansuazoglusuiidulselovilugied
faranudunsa-aavindu  5.0-6.0 (AM19158
AMeIgianen, 2541; Furihata et al., 1992)
Imaﬁxﬁumﬁmmiﬁiﬁ%’uﬁmaﬁiamﬁw?ﬁglﬁﬂmuag
waunweslslan (de Kroon & Schieving, 1991;
Laudnausser et al., 1996; Noble and Marshall,
1983; Powelsen & Lieffers, 1992) Lﬁaqmmﬁm?ja
a'aumﬁwzﬁmmmamzflumi@ﬂ%’uﬁmammﬁu
wntuluannzfiminaiyegluanimiifinisudady
V85O WNTNY (Macdonald & Lieffers, 1993)
?iqmaiﬁ@fwzhﬁlﬁ%’uaﬁasmaﬁwammi fiflAnaanu
Wunsa-wawiiiu 6.5 fanuanansaldusylevd
MnsmpnsTiazaeesnuegluguiidulsslom
Tudsina Addalddninluansazaresinermsni
Apufunsa-uawinfy 5.5 inavinlshiminusie
15Ty

Usunaans  ACA  anlsTeuddilasu
asazangsInesnEANuduturesloanesa
wazaranudunsa-lug (pH)
gnsTuanaeiy wudn Araudunsasua (pH)
finasousinaas ACA Tulslentn Tuvasfina
Wuduvaaneanesaluaisazaiusinormslivinli
AnauuanasvesUSIaEns ACA TaglsTauad
Iﬁ%’um3asa’1EJSW@;mmiﬁﬁmmmﬂuﬂm-wa
(pH) vodaNTaraILsNOIMIT WU 5.5 TUTum
a5 ACA ganinlsluutniildsuansazanesineimns
AfAAdunsa-lua (pH) VDIANTALAYT)
91915 Wiy 6.5 (M51991 4) Wesanaaudu
nsa-wallanuifieadestunszuiunisduasizians
ACA TagnsaaasIEians ACA Aaso1den1syinenu

VBIFIATA1UT6)

vooulyd phenylalanine ammonialyase (PAL)
lngtoulwivfndazlasunaainnisilasuiuasves
ArAudunsa-wua (Hattori and Ohta, 1985) Tag
Arautdunsa-tuaaziinanen1sdauasieiansiu
nau  phenylpropanoid lnaAaaudunsa-Lua
T34 6.0-6.5 iinavilvidinsduasigviansiungu
3 a ja Vo I
phenylpropanoid 1UsNalgEn  LARIAIULTY
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n3A-UATANT1 4.0 wazgendn 7.0 axdinaviilid
n1sduAsIzaIsiungy phenylpropanoid anas
(Hahn et al, 2003) YMIANUANULANAIIVDIAT
Ansdunsa-luaneUsinnans ACA

#3UNan15IY

ANuutuveseanesaluaisazaiesiy
o siltluszuunisugniielagldldfusinase
dhinanuagividnuiesnndr  Tneduindlédu
ansazatesIneImsiEaNuITuiuveeanaa
Wity 140 fiadnfusiedng Sninaauagiinin
wissndganidufildsuasazanesinemsiil
ANUutuveeanatamiiu 70 dadnsusiedng

Aanudunsa-iua (pH) vesansazalus g
o sildluszuunisugnitalaglaildau fnase
dwednusie lslowd Taglsluunillduansazans
ﬁmmmiﬁﬁﬁmamLﬂuﬂim—ma (pH) V99
asaraesIe Sy 6.5 SmiinuiilsTen
Prganinlslendfildsuarsazaresinervnsidan
aradunsa-wud (pH)  V09a1582a1851001M13
wihiu 5.5

Aasdunsa-iua (pH) vesansazalesg
onsildlussuumsugnitnlaglildiu  finasio
Uanaunssanans ACA Tulsluan TnglsTautni
§5uansazaresinemisifidnanudunsa-ua
(pH) vesansazangsmewMNTIY 5.5 TUTuna
msuanans ACA Tulslessngsninlslusendilasu
ansazanesinensidlainnudunsa-lua (pH)
YDIATALANLTINGMT WU 6.5

AnAnssuUIENA

mAfedlFunsatuayuiunulunisi
Weangudiugimnssunazinaluladdinin
wieYId drdnauiauInemansiazmalulad
WSV

'



NIATINIAEnsuaznAlulal unINeNdesvAgnITUAT 2 (2555)

Journal of Science and Technology Phranakhon Rajabhat University 2 (2012)

LONE1591984

ALON AN 53UANA nowng  asyayn Julsvie
waziduwa Winudl. 2554, vswavesiudl
Ugnuazeigvaslsleudandiruiuulivas

USuauans 1'-  Acetoxychavicol Acetate
(ACA) mglulslauan. MsanTinemansuay
wialulag unInendusvdgnseuns 1(1):  1-
15.

ANNAISENIAIYIgAINEY. 2541, UgWanen
aedu. n1AVIUFNINGT. AN YAT
MMW%WHWﬁHLﬂUWiﬂWﬁW%. 547 .

unea  ISeuldanity. 2538, n1sugniiylinu.
dnfianidaden. ngamme. 100 .

Anghinoni, I. and Barber, S.A. 1980.Phosphorus
influx and growth characteristics of corn
roots as influenced by P supply. Agron. J.
72: 685-688.

Brown, AF., Yousef, G.G., Jeffery, E.H., Klein, B.P.,
Wallig, M.A., Kushad, M.M. and Juvik, J.A.
2002. Glucosinolate profiles in broccoli:
Variation in levels and implications in
breeding for cancer chemoprotection. J.
Amer. Hort. Sci. 127: 807-813.

Furihata, T., Suzuki, M. and Sakurai, H. 1992.
Kinetic characterization of two
phosphate uptake systems with different
affinities in suspension-cultured
Catharanthus roseus protoplasts. Plant
Cell Physiol. 33: 1151-1157.

Hahn, E.J., Kim, Y.S., Yu, KW., Jeong, C.S. and
Paek, K.Y. 2003. Adventitious root cultures
of Panax ginseng cv. Meyer and
Ginsenoside production through large-
scale bioreactor system. J. Plant
Biotechnol. 5(1): 1-6.

Hattori, T. and Ohta, Y. 1985. Induction of
phenylalanine ammonialyase activation
and Isoflavone glucoside accumulation
in suspension-cultured cells of red bean,
Viena angularis, by phytoalexin elicitors,
vanadate, and elevation of medium pH.
Plant Cell Physiol. 26: 1101-1110.

~—~—

33

Jeffery, E.H., Brown, A.F., Kurillich, A.C., Keck,

A.S., Matusheski, N., Klein, B.P. and Juvik,
JA. 2003. Variation in content of
bioactive components in broccoli. J. Food
Compos. Anal. 16: 323-330.

Kirakosyan, A., Servent, T.M., Gibson, D.M. and

Kaufman, P.B. 2004. The Production of
Hypericin by in vitro culture of St. John’s
wort (Hypericum perforatum). Biotechnol.
Appl. Biochem. 39: 71-81.

Kroon, H. de and Schieving, F. 1991. Resource

allocation patterns as a function of
clonal morphology: a general model
applied to a foraging clonal plant. J. Ecol.
79: 519-530.

Laudnausser, S.M., Stadt, K.J., Lieffers, V.J. and

McNabb, D.H. 1996. Rhizome growth of
Calamagrostis canadensis in response to
soil nutrients and bulk density. Can. J.
Plant Sci. 76: 545 — 550.

Mairapetyan, S.K. 1999. Aromatic plant culture

in open-air hydroponics. Acta Hort. 502: 33-
41.

Mairapetyan, S.K., Tadevosyan, A.H., Alexanyan,

S.S. and Stepanyan, B.T. 1999. Optimization
of the N:P:K ratio in the nutrient medium
of some aromatic and medicinal plants.
Acta Hort. 502: 29-32.

Marschner, H. 1995. Mineral Nutrition of

Higher Plants. 2™ Ed. Academic Press,
London. 889 pp.

Marschner, H., Horst, W.J.,, Martin, P. and

Romheld, V. 1986. Root induced changes
in the rhizosphere: Importance for the

mineral nutrition of plants. Z. Pflanz.

Bodenk. 149: 441-456.Macdonald, S.E. and

Lieffers, V.J. 1993. Rhizome plasticity and
clonal foraging of  Calamagrostis
canadensis in response to habitat
heterogeneity. J. Ecol. 81: 769-776.

'



NIATINIAEnsuaznAlulal unINeNdesvAgnITUAT 2 (2555)
Journal of Science and Technology Phranakhon Rajabhat University 2 (2012)

Noble, J.C. and Marshall, C. 1983. The
population biology of plants with clonal
growth 2. The nutrient strategy and
modular physiology of Carex arenaria. J.
Ecol. 71: 865-877.

Palittapongarnpim, P., Kirdmanee, C., Kittakoop,
P. and Rukseree, K. 2002.
1'-Acetoxychavicol Acetate for
Tuberculosis  Treatment. US Patent
Application no. 2002192262.

Pedneault, K., Leonhart, S., Gosselin, A.,
Papadopoulos, A.P., Dorais, M. and Angers,
P. 2002. Variations in concentration of
active compounds in four
hydroponically-and field-grown
medicinal plant species. Acta Hort. 580:
255-262.

Powelson, R.A. and Lieffers, V.J. 1992. Effect of
light and nutrients on biomass allocation
in Calamagrostis canadensis. Ecography
15: 31-36.

Ruan, J., Zhang, F. and Wong, M.H. 2000. Effect
of nitrogen form and phosphorus source
on the growth, nutrient uptake and
rhizosphere soil property of Camellia
sinensis L. Plant Soil 223: 63-71.

Steiner, AA. 1984. The Universal Nutrient
Solution. Proceeding The Sixth
International Congress on Soilless Culture.
Wageningen. The Netherlands. pp. 633-650.

'

34

~—~—



NIATINIAEnsuaznAlulal unINeNdesvAgnITUAT 2 (2555)
Journal of Science and Technology Phranakhon Rajabhat University 2 (2012)

NAYBINNSIBN HaznT1swiIianIsiUAguLUatesAUsENaUNIGLAL
A13UsENaUUaBNNMNA KAZAINEAINITATUNTAUBYYADATEYDINVIT UALIIA
Effects of germination and drying on the changing of chemical composition total

phenolic compounds and antioxidants activity of white sesame and black sesame
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nfuwdafiviifinudmisinsunisgesionds Huundwositu Wiy Indunazusonn Tnsans
wnaLdesslinnninfivialy Ussana 20 wh mssenveawdaidunsnsiausafuupaudmadarunnisves
wiafivld WesnnlusgninnsseniiliAnnisdsuilamsduaiinelusdavesdyin wasilasenmsuns
yiafiuanndy ﬁﬂﬁ?mm%ﬁ’aﬁﬁqﬁi’mqﬂs:aaﬁlﬁaﬁﬂmiwzLaaﬂumiaamwn A7 wAEIENITYIUIIgEN
Fegouaufeunannlilasidenisdsuasmuantiniaad menm Usinaasussneufiuedniiomue
wagAMHANNNTaluN SN WeYYadasE Pnmsinsnuiidessesnatlunisendiutuen 12 8u 24 waz 36
Flue a1 wazard Sesidusnnseen u,azm'msmwmﬁmﬁuaéwﬁﬁaéwﬁwwaﬁﬁ (p<0.05) @71
AavantAnIuadl lawn Uity i ele anslulewmsn arsuszneufiuedniionun wazanuanusaiy
msﬁmauua@mvLﬁ'asvavnaﬂua’mamﬁﬁuﬁmmn wazei aiivTinaniiutuegafideddymeeadi
(p<0.05) Iuﬁumwwmsmu waglufufiuiinnuanasesnaiteddnmeain (p<0.05) ieisufuniliiunissen
MUNLaEnRiNIuNITen 36 szj’ﬂmuﬂﬁnr:umsﬂsvaaw\luaaﬂLLa“ﬂfua:uum’Lumimuauuaaaivaaam of
than@nunisiuisiegeuanieufiguvnll 50 °C uazfewnlalasiiididdlnd 100 Sad (Waanaiy
anhevessenagitfesay a2) wuhmwhuisiegeuaufouldssesinailunsssmen1 180 uit duns
Muesenlulasanlding 54 wil wasdewsuiisuszezinatlunsiuiaalulasinauninan
svoznalumsuiasds 30 Wesdud wazfiausadnunuinamsussnouiiuedniuuauayauasnse
Tunsiueuyadaszvessenlaganinnsiuismedeuauseuaguiiduddnymeada (p<0.05)

o

Anéan

o

fy: N13900, NIV, a1sUsenauiuedn, 11913, 9161
Abstract

The sesame seeds with high nutritional value of oil, protein, vitamins and minerals. Calcium of
Sesame’s seed is higher than other plant’s seeds about 20 times. Germination is a process that can
improve the nutritional value of grain crops. Because of the proliferation induced biochemical changes
in seeds of cereals, and certain nutrients increases. This study aims to investigate the timing of
germination of white sesame seed and black sesame seed as well as drying of sesame seed by hot air
oven and microwave to change the chemical properties of physical quantities, total phenolic
compounds, and the ability of antioxidation. The study found that when the germination period
increased from 12 to 24 and 36 hours of white sesame seeds and black sesame seeds the root length

increased significantly (p < 0.05), including the chemical properties such as moisture content, ash,
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crude fiber, carbohydrate, total phenolic compounds and the ability of antioxidation has increased

significantly (p <

N

significantly (p <

0.05) compared with ingeminate sesame seeds, while protein and fat has decreased

0.05). The result also showed that the maximum of total phenolic compounds and

antioxidant properties of white sesame seeds and black sesame at 36 hours. The result of drying of

Sesame seed by hot air oven at 50 °C and by microwave power of 100 watts (the moisture content of

sesame seed in percent 4 & 2) showed that the duration of the evaporation of water by hot air oven

was about 180 minutes whereas microwave was about 54 minutes. Therefore the microwave can

reduce time of drying of Sesame seed down to 30 percent and still maintain the amount of phenol

while the ability of the antioxidant activity of sesame seeds has a higher drying with hot air oven at a

statistically significant (p < 0.05).

Keywords: Germination, Drying, Phenolic compounds, White sesame seed, Black sesame seed.

unin
mLfﬂumﬁmﬁﬁuﬁﬁ@mmmﬂmu’lmiqqﬁuﬁm
wile \Wuunaswedldsiu wazinsulaelusiuain
wdnnaziinsaexilunmlsTefiugedainazwuiios
TulusAuaniivwiindug Tnfunazuisigidfy
(Kanu, 2011) Inglawizuaaidosiluinninfiesialy
Uszanal 20 Wi wazaaauiRveinfiudluwdan

A 9 a < o %
‘VlL‘UaﬁmmmﬂaﬂﬂumimﬂuzLi\‘iLLaﬂiﬂvns[,f\ﬂﬂ

(Cooney et al., 2001) uenaniadaiiansanuuy
NN WwYHU W ludY wenlea K LwY1LUDa
mLUuaﬁmuaumaaiv mwummwmm
AolaaNaTea LSnTINSARaTsiY waztaeiiy
UsgAngnmnisviiauvesdu (Faen Asauysaiiag,
2547; Sirato et al., 2001; Katsuzaki et al., 1994,
Kato et al., 1998;. Coulman et al., 2005) A3
qanmmmﬁmLﬁuﬂﬁiuiﬁﬁmmsaﬂé’uﬂ?mmmmq
Tnvuinsvasudniivls Tnenszuiunisenayyin
Tusefinsdsunlamadieiiintudsayiing
AovdUsznoumaall 300 LI519E99 Yawan
fie (Kyauk et al., 1995) Tnefaudsefinuindlon
H1UNSEUIUNTSIonaelRUS I fiud 1
Usuaunsaunuu1ezdludansn (GABA) wagusune
ansUsznaulueanianuminty Tuvasivsuna
voeda1s Wiy waglyduiuSuimanas
(p5%E V1A wazAME, 2552; 2011)
ﬂismummﬂigﬂ%@ﬁwé’dmﬁqaﬂﬁfmﬂuﬁqﬁﬁ@
ms1ze1avilansemnsTfiuduainnissenidon
aagluldlusenitnisudssyu nsuussuSiyiteden
ananudulneTBnevuisedeuaniou wasns

Lui,
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Fuialnelduaiunndie3ssssusif de01ad
Fosrinludemasssuznarlunsyiuiefiui v
7 58977 & Laga1501M15 I UKNAR A UTRA VLAY
Wasuuladlu (Lin et al, 1998;. Ratti, 2001;
Sharma & Prasad, 2003) Tutlagtuniseuuiiasme
wiavlulasudlasSuaiiufeusgnsunsnane
\osanldsrevinanlunisevuieduisonail
auduiudiunisasunlasesesdusynouna
ATl LazEIseIMs NNSANYIVEY Jing et al.
(2010) WuiUSnaiasUsEneUTlueAnNIMIn Lag
Anwasnsalunisiuoyyadas: Afnldainnis
suwtssiumaansglulasiamiivunugadign e
WiguAunsiuiemeanseu

FeifuluauAteddadaguszasdifiednu
529817a1TUN19948N91917 WAEIIAIABNNT
WaguwlasnuautAniaad n1ea1n Uiunw
ansUszneuiiuedniaun Auaunsalunisinu
ouyadase uazAnwinavedisnsiuisaseniil
GiamiLiJ?ilsJuLLUaaamauﬁawm:ﬁ MBI UTHna
ansUszneuiiuedniun wazmuansolunis
Fueyyadase Tedoyaiildandudoyaiiuguly
n1sUszgnaldesenauuilusedugnainnssy
okl

aqqﬂnimua“'aﬁms'mﬂ
NY1IRUTYUATIY51H 3
9uaAT1¥s1H 2 naa1iuideiivls Janin

a g ad o o °
UATIYTIU LAULNYIY 2554 U191V LagdIaInT
senfigamgiivies (28+2 °C) szaviian 12, 24 uaz

Lag 9101
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36 Falus antuthiogamdesiudnissen
YOLUAA LATTAAIINY1IVBIAUBOU TLATIEH
pafUsznaumaAilaun Usinaanuiy, Tsiy,
gt Wole, uazidn (AOAC, 2000), Aslulawasn
(ne3n15f1uan), a15Uszneuilusdnienun
(Pagd Jumsunls , 2549) wagAaninsalunIseu
auyadasy (Fodntl Ay, 2551) MUHUNITNARBY
wuuduegeauysal (Completely  Randomized
Design, CRD) ¥nsveassiavaa 3 91 ﬁﬁa;&a‘ﬁ'
TR ImsEiAuRUsUTIU (ANOVA) WagmiAw
WANEIANRAEEI835 Duncan’s New  Multiple
Rang  Test  (DNMRT) Aistdeniudnsiaaniu
svevnandiliU3naansussneuiiueaniomun uay
AMNENINSalUNISINUBYYadaTYad Wi @ne
N1MILeAgdovansauLuunIn (Qaungdl
50+3 °C) wazwlulasian (SAMSUNG gu MWT73C
fadalal 100 W) Widanuduaninedosas a+1
anduthesenluiinszdinsnsinisssmein
(Dehydration  curve), Usinanhdase (a), Usanal
asuszneuiluedniioun (nagd Sunsils, 2549)
ANUasalun1siueuyadase (Yosnl asdy,
2551) uazend L* a* b* ¥inisvnaesiavan 3 91
LATWIALLANAIALRAEFETS ttest

NanN1sIvBLazaAUSIENE

1159991917 Lazen fisvesiiailunis
9N 12, 24 e 36 %’ﬂm WU Lﬁaiwznmmi
sonuiiududanaliiesidusiniseen wazaue
sInTuRETU (Fawandlunnd 1 uag 2) B
Lﬁmmﬂm’maugﬁfﬁuazmmu%qLquaaLuﬁmﬁ%
A1UITOIONWAZLNANITLATYVDITINUINLAALFAE
wénillsvindy Tnowdlesyovinainisiendaunuiy
WANNITAINITOLAANITION WATAITATYVDIIIN
T@undy drudsunalusiy uaslasiu wudndl
Usinaanasdndeniiessesnanisieniiuti (s
wanslunndl 3 waw 4) Wunaunainlussning
nsguiun1seanaziinisasrweuledlusileladn
wazteulllawatumlvllneoulwifinaiazyin
wihildosaanslusiiu wazlusfu audeu denals
USunauwealusiu warlvduanas (Chavan &
Kadam, 1989; lafin1 Auney, 2546) aonndediu
NWITeves Liuet al, (2011) finuinesend
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wad Waalinguuauns glycolysis  wag YUIUNNT
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oxidation $9ufU coenzyme a 1# acetyl co a 191
40303 glyoxylate  wadiléifio asuoulasenlus
wazanaglasa feduluseninsnissenyiunm
1suﬁu‘17'iamaqLﬁaqmﬂgLﬂﬁauLi‘]uﬁwmaagIma
(Ching, 1972) TumanduiuySinaauiy 1Hole
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Juwawainszuiunissen Usunandelofiniu
downannnisiasyresndsesdusenavaulng
Wuwglaauaziefiwagloaduiuiainiuy
wonand Liu et al.(2011) wuiudnansenavil
Usinas wralden Weaveda wazlewien Wfinguny
svovnailunisieniiiisty  wWwieadu  Hahm
(2009) ﬁ‘wuiﬂman%imﬁu&ﬁuqaﬁu Fawvioa
Fsnd118199silRUTIandgedu uenanily
ASLUIUNITIDNYBILNAAIIRzTA1Ta519
a1susrnaviluedniiutuiiiedudniseen
(Cevallos-Casals, 2010) 3sdwanenisiiuiuves
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Effect of hydropriming on germination and vigour of maize seedcv. Suwan 5

nAEEs JunanIAu

Papassorn Wattanakulpakin*

a1vmAlulagn1sdNINISNERs AuEINeImansiavmalulad unInedesivdgnszuas
Department of Agricultural Management Technology, Faculty of Science and Technology,
Phranakhon Rajabhat University, Thailand.

* Corresponding author: taksaon_k@hotmail.com

UNANED

N3ANYINGYDY hydropriming faAIenLazAURlussvadudndlnals Wudgissu 5 laetnudn
Wuginlnaund (Normal seed; NS) waziudnriugiiiiunisisseny (Aged seed; AS) 31 hydropriming (P) 7l
qmmﬂﬁﬁm (28+2°C) Juan 6 v, wuin Ms¥n hydropriming ﬁ’liJ’]‘imﬂiw’juﬂ’ﬂlNE]ﬂLLagﬂ’JﬁJLL‘ﬁdLLSG‘UEN
Lué‘mﬂ’uﬁ?ﬁflﬂwoﬂs’lé’ﬁy’a NS uaz AS usognalsfimu AS Snnsmeuauesianisyin hydropriming 1nnd1 NS &
ansaustldaneuen (germination; %G) LagANLTaUse (germination index; Gl Wag %germination
after cold test) Mufindaulu AS 1nndn NS n1ends hydropriming uaﬂmmfwudwmmmmmhms(ﬁma%a
Ba52@9¥n91n %inhibition activityof DPPH Iumé‘mﬂ’uﬁ:ﬁmmquazﬁw hydropriming (AS+P) fiAfiuduognad
fodfensadfideiouiioudu As wilinunnuuandnasening NS fumdeiu§un@ivih hydropriming
(NS+P) hatiuenananaldinnsh hydropriming mmmﬂszé’juiﬁmﬁmﬁuﬁ:ﬁmumﬂiqu (AS) ST
‘Lumsﬁma%aﬁasmﬁwﬁﬂﬁ warMIisTuTes %inhibition activity of DPPH thaviimuduiusiunusen
uazaruudauswesudaiusininalsiifugy

AdnAsy: 41alnals, hydropriming, Aasen, ALLTILTS

Abstract

The effect of hydropriming on germination and vigour of maize seed cv. Suwan 5 was studied in
this experiment. Normal maize seed (NS) and accelarated ageing seed (AS) were hydroprimed (P) at
room temperature (28+2°C) for 6 h, thereafter their germination and vigour were monitored. The
induction of germination and vigour were found after hydropriming both NS and AS. However, AS
showed higher response to hydropriming than NS. This result can be explained by the greater
germination (%G) and vigour (germination index; Gl, germination after coltest) after hydroprimng of AS.
Antioxidant capacity, indicated by %inhibition activity of DPPH, of AS+P was significantly different with
AS, but there was no difference between NS and NS+P. This research imply that hydropriming can
stimulate antioxidant capacity in AS and this result may involve with the higher germination and vigour
of maize seed.

Key words: Maize, hydropriming, germination, vigour
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2009) UATBilTTngUsTasLdie
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fugii) ielSeuifisunismevaussvesidniug
ﬁv’qaawmmwé’ﬁmiﬁw hydropriming luidosdu
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017 Tnguudaunvululaufafigungil 42°
AL UGS sas 98+2 1uian 96 wu. (329
Fund maitns, 2529) antuthwdedidiunsise

~—~—

44

91gIann (Aged  seed;  AS) w19
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d1ay 250LM§® TN UNITINAABDILUU

auﬂiumaﬂawu%uamaa

(Normal seed;

completely randomized design waztUIsuiiau
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NNYANTNARDIUINAABY AINIBA (germination,
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germination after cold test (%) wag %inhibition

activity of DPPH (Cervato et al., 2000)
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seedling growth rate g/plant)

NaN15ABUazaAUTENG
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Table 1 Germination (%G) Germination Index (GI) and seedling growth rate (SGR) of maize seeds cv.

Suwan 5 through hydropriming (P) for 6 h at room temperature (28+2°C); normal seed (NS), aged seed

(AS), normal seed + priming (NS+P) and aged seed + priming (AS+P).

Treatments %G Gl SGR (g/plant)
NS 95ab 12.9b 179
NS+P 97a 13.9a 183
AS 83c 8.7d 182
AS+P 89%bc 9.6c 191
F-test x* x* Ns

The different mean in column separated by small letters indicate statistical significance according to

the Duncan’s New Multiple Range Test (P < 0.05)

uenaninuie SR Tuwdaiusund uaziude
ftuinn ayaiviauarlaivin hydropriming laifiannu
UANANNAUNISERR %Germination after cold test
Y94 NS fAuviiu 86%  gendtegediduddny
dlewSudleuiu AS Faflanriiu 65% n1endanis
11 hydropriming Wu11 %germination after cold
test w09 NS+P laluansavneadinu NS luvessd
AS+P ey 75% (Aud 10%)

100

90

a
80
70 A
60 -
50 -
NS

Figure 1 Germination after cold test (%) of

M

C
NS+P AS AS+P

Seed treatment

maize seeds cv. Suwan 5 through hydropriming
for 6 h at room temperature (28+2°C), normal
seed (NS), aged seed (AS), normal seed +
priming (NS+P) and aged seed + priming
(AS+P).
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Faunnssegadifddynadndionseudiouiu
AS uAIAlAIRINTI NS wag NS+P (Fig. 1) @1
\SuRU8Y %inhibition activity of DPPH Tu NS &
ANVINAY 84.7% %aqth AS (79%) o819l
Toddoymneadn uaziilevi hydropriming nuinen
%inhibition activity of DPPH Tu AS+P fFngedu
Wiy 83.0% Feumnsinsegnelifed faiu AS
p813l5AAM NS+P (85.7%) liluansamisadinnu
NS (Fig. 2)

100

T
o 90 -
a a a a
S
z 8 b
=
g
5§10
E
2
= 60 |
X
50 -
NS NS+P AS AS+P
Seed treatment

Figure 2 %Inhibition activity of DPPH of maize
seeds cv. Suwan 5 through hydropriming for 6
h at room temperature (28+2°C); normal seed
(NS), aged seed (AS), normal seed + priming
(NS+P) and aged seed + priming (AS+P).
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Abstract

This research aims to develop cereal snack from seed germination of green bean, soya bean,
and red sesame seed by add seed germination altogether in snack at the same volume, only the red
sesame seed put into different volume about 25, 50, 75 and 100 grams, or 3.70, 7.00, 10.30 and 13.25
percent of ingredient, respectively. The results showed that the amount of protein, fat, ash, total
phenolic compounds, and the calorie of the snack were increased significantly (p < 0.05) while the
carbohydrate intake was decreased. The evaluations of physical properties showed that the texture
and hardness were also increased. The color value of L * and b * were decreased, while a * and
sensory evaluation were increased. The amount of red sesame seed at 25 and 50 ¢ were not
significantly difference (p > 0.05), but when add red sesame seeds germinated to 75 and 100 g the
results showed that the features, appearance, flavor and overall were statistically difference (p < 0.05).
The evaluation of red sesame seed germination after increase to level 50, 75 and 100 ¢ showed that
the physical, chemical and sensory properties of products from cereals snack of the panelists

recognized the level of a score in the range of 5.00 to 5.80 points.

Key words: Germination, Snack , Total phenolic compound, Red sesame seed, Cereal germination
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Abstract

The objectives of this research are to develop the Sasiporn apartment information system and
to evaluate the appreciation of users to the system. By using computer system, the research and
development in this experimental system is for creating the new information system to solve many
problems of Sasiporn apartment operations and to meet the needs of users. The research applies the
Software Engineering principles in the form of System Development Life Cycle: SDLC. The interview of
users is used for data collection technique. In the analysis phase uses Data Flow Diagram for process
model tool and Entity Relationship model for database model. In the database system uses Microsoft
SQL Server with Visual Basic.Net for desktop application. The target of study is owner of the Sasiporn

apartment and end users. Mean and standard deviation are analysed. The results of research are

(5]
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apartment information system and the results of experts opinion on the effectiveness of that system

shows that the mean of three factors; user requirement, function requirement and usability are at a

strongly agree level. The evaluations of user’s satisfaction are at a high level. This system has been

working efficiency and creating the new reports that is useful for the management of Sasiporn

apartment.

Key words: Information, Information System, Apartment Information System, System Development Life

Cycle, Apartment Database
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