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1. To promote dissemination of knowlenge in

all fields of science and technology.

2. To publish research results of faculty,
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and ideas among faculty, students and researchers of

Phranakhon Rajabhat University and other institutes.
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(oxidative stress) lsanfiaginsasswazazauans
oxygen
species) TihlugnisvinansesAuszneuvewad vin
THwadidenssn uazmeludign fvdediszuudeaiu
anseuyadaselagn1snsziunITaIEIsAIuayya
Sasuifinty
Nyunerdaanuisaldisnisusumlaenisusu
2a5Tinliduasld nandeiefialéunviaden

pUYadaTENANIINDBNTLAU (reactive

ﬁﬁumaﬁuﬁmzLsiwz;jiwm?iamsw (senescense) 37T
endnideenneiildsu Tnefivazinisiedeudie
lulnsiauaindiunngg ludeterzussiannenuasna
ﬁag‘jsluizasﬁuﬁué: (reproductive parts) 451897171
Tugeilsyfivdniinsasadusiutuinnuaiinisease
wlianad®  Anweseanansviainliieiisysuih
meluanas Wy ANUATYAINGUNYITET N1IZUAY
waz/Minnefn Gefivazyuslasnisavansiy
9113 114 a1sdnuenyadase waraisulsyin
Wisty WlerasauauUsinai lufieliinangan
wazsihmunulifilunisasuulasnisgasinems
vriauaznsaideanelufivde wulufieildsu
AmzANanindeleiennanlse (NaCl) vinlsielasy
Na wdluann fivazufusilasnisgedu K snduite
anAulufivves Na a1 0814l5ARUAIT
Wasuuwasimuafinaraniiiiefnuaunalaliied
msndanadaninanas mssdutadeiendeuay
\Duanvndrdnyfienadamaliifivemsinanansu
anag

UNUINVBY CO, ABNISHIUATIZHABLLES

CO, funumdfdefivmedidnuiedos
funsruaumsduasTzRmsLaiioadtemsuas
A1suau (Q) Jmdusinermsdnduvesiiy
nszvIunsEnATzifsuaniunsyuInnsiidedld
WHI9IUIAUAS CO, LLazﬁﬂLﬁaﬁﬂUa%NL‘f’Ju
miﬂizﬂ@u@um%é%’%aﬁwmaﬂqiﬂa (CH,0g) CO,
Tuenafiaudeidedlaensaiunisaiisemses
iy astdrgitniauinlu (stoma)  uazlugaaslsn
a1ad (chloroplast)  neluwadiia a1nifuazgn
ihluldlunszuaunsdanszsisionas Tnonglaads
LﬂumamﬁmﬂﬁLﬁﬂsﬁugﬂa%’wmﬂawamaq C ung
gandau (0) #ildn CO, wazeznauvasialasiay
(H) 99t

mseda CO, Tuagfumstn/dauinluvesity
Tusagiiivga o, 1ilunsunlufiaziinnis
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qmnﬁaﬁwaamlﬂﬁwvﬁuﬁu n13il [CO,)  geluania
91915lUgn15th €O, irgurnluldunnduuassiils
lullunnsadsemsiduniu wifiwfidnaln
muaunsUa/daunnlulvfiaugaiunissneseeu
dhaneluitese Tuuianmeivensanmsihiivinly
(stomatal conductance) Iﬁmmzamﬁaiﬂﬁlﬁaﬁﬁ
AUl Faonavlianisess Co, litosas™
Tufindugeialy dnalanisnds o, dae
Uffse1A1susuidndunseiginsdaiu (Calvin
cycle) Tudunounsn CO, 1 Tuanaasidviniufase,
ulsylaaluneans (ibulose -1,5- bisphosphate
38 RuBP) 1luwana laeflioulesislaln (Rubisco
739 RUBP carboxylase/ oxygenase) Lﬁuﬁaﬂizéju
wAnSneifildRoansUseneufidl C 3 eznou 3unin 3
Woalwndwwealsn (3-phosphoglycerate)  Tagiialu
nauTaEu (Cy) 1ﬁgﬂ§1u’q%amumia%ﬁdmiﬂsgﬂau C3
fiduies fefieglunguifisiuiueiauiniian
s msddyvedandas Weud $1281d 910
fwnsznads wazsudlds otalsfnuduneunis
duazideuanieadisemisvesity C; 91agn
Fudslé 1w Rubisco Wuteulusiianunsaisanis
MUJATe155MI19 RUBP wazfingeendau (0,) Tu
A1reiifuacld 13undn naswieladauas
(photorespiration) nsrUIuNsiaLiinansEnuse
AMsE5 9IS INT eV lANatin1SR3e CO, anas
fwdnnguuilefionadd () Iduniamnme
warfigermsfidrdny tud d1lne d1evins uazdoes
Wy G, AgUnuunisnss CO, funnsnsluaniie G,
TaoBusuannsvhufasenseninaealwduealng
1299 (phosphoenolpyruvate %38 PEP) fu  CO,
nAnAuIiTildRe ansusznau C4 Bendesnelasnd
N (oxaloacetate) Ingdlioulusivialvidusalngion
Asuandiaa (PEP carboxylase) Uumseufiisen
wenanii C, Salnseda CO, Snadilag RUBP 713
Prenszauljisenduiu eulesd  PEP
carboxylase fnuuanataaneuled Rubisco A
PEP carboxylase lajanunsaisenisviiufjisensening
PEP uay O, La silsdiy C, use@ndninnisnss
o, finni suraAnsnsinsmeladuaioy™
Tneilunsmevaussdontsiiutuwes CO,
fuduegiudumanisdunseifouasmosiiving
nalnves C; 130 C;  IMenuldldun1ani1snse CO,
WuU G, awlin1smeuauasie [CO,) gelamvinluiinis
9993 C wazairanadinmussiuiivliunn wsided

Rubisco
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Antuenalalddaasunisadrwandmanely Vel
Fosiansantadeduildsusiudie luuisaniizns
disdues CO, avdwmalifivinmagadululasiou (V)
Iitoras ldivdnadinmeiuasiinandniosas
" Lagdhiildsuamzanaimiogumgigeiiudae
azyilvneusumlaen1sUnunludanalidings CO,
Yovawazinnismeladainniy duduiialy
nau C, sudaldiiivssavsnmlunisdanseiie
wasuazUszansainnisldindinnda ¢, iwsnedl
wule] PEP carboxylase waglassadrsvaadeviusie
dde (bundle sheath) geidia [CO,) IdunnTu
dmiuriuiseniu Rubisco danalviiiy C, 1innIs
moladauasin fenguiiiedinisnovauassonis
\isures CO, semsdunsizideuastioonin

n1stinduves [CO,] LATRUNNUAD
#333MIIUNNUTZNTVDINY
welungusyissinalnlunisasisaunaves C
meluwadiisuasnisiedeudne C Tuduudassning
F2afidinsWautvewuda AuiAnnszuiunas
Fupziseuailuiinlutisandiiiuas vawiulu
foazfuundwanuazazauutls :ntuuilunsdau
sggnasluifiutansiiiddiu iledeuiessluds
aYesfiivazanomnsinoaniy Wy win na way
vldRuringiues (tuben) gumgliigaiuluaunse
dmansznuimandnvesivemnsidlunndunounis
WinAulakazn1sWaLIveafia Inslanizegneds
s¥E¥n1300nmen (flowering stage) WATI¥EYAIN
wéan (grain filling stage) wszdulngnandnves
fivemsazegluglvenudnudenavessyiiv 9
W3unaneeniildTunIsHaINaTLEY wazIaTey
doluidunasgrsauysel Insgungiigeenaiinase
ANuldinvesareousuluinasinagvesnanla
ﬂa'nﬁaﬁwazaaﬂLiﬂéﬁmmﬁ%’imﬁwsﬁﬂﬁl&iamwa
naunashiegafiuseansnmdsazdinasonisin
waesie  egslsinugungiienvdanasioniseen
pONYBINTBUAAZTUALANAINAY NousTtindnisesn
(ﬂaﬂL%’J‘ﬁmﬁagﬂﬂizﬁuﬁwqmmﬁqq WAUNNTTENDI1D
Lifinswasunlanisiorainannedaiildlunis
naaewY
defiwldFugamaigsmuglufuane [CO,)
guaziinansgnudenandnunnitlasudadelatady
wiafigsegruien Tnslanzlussegduiuguosiiy
WuUsina [CO,)  Tiiufuazdmalnenssdanisyin
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Wnunsnssu Yagdu [CO,) HA1Ussuna 380 ppm
warfinisA1nn1sailidn [CO,) %gasﬁumﬂﬂ’iﬂ 500
ppm 1u¥ a.a. 2050 ¥ 518197 @anaz [CO,) g9
nUszana 372 83 550 ppm i dadudie
naudanu (C3) annsodaasesisaeuaslinndui
Tilnananiiuty Tnenuineules Rubisco dwh
wihindnlunsei Co, fnsvinugeiudosar 36
figaumgil 25 °C " uarsearves Matsui uazAnY
(1997) wansdliiiuindadilesu [CO,) gennnin 300
ppm  $mitugangiigaazeenmenitumifunniy
wagldnananinitioas wonnilfisesuinddasd
#¥ugaumgiisaud 32-36°C  Tuauila 42°C finnsfin
wananasnseay 50 vasnennatsiluliififauge
e vilinanlindrgumgifianzausgning
mﬁaaﬂmml,azﬁwsammaagiiz‘wm 30-35°C i’mﬁu’q
mﬂé’%’ugmmﬁqjqLﬁ&lﬂuiwznawg’uqﬁatﬂm 1-3
Tuluvugoanaenferailvfivinandnanasle
uenaniwuimsugniisluanme  [CO,J s 680
ppm wavlasuaamgll 32/32°C  (na1eiu/nansdiv)
Arguniigeludienaisdiu wuinislasudadela
Hadoniladiesedrafedlifinaonisgady C uag N
uigangiigatafoifenhlitngndu C induuay
Wiunisazan N vildiiuiludsdusaziianis
dunszidouadldunniu 9sanamguesEInnIs
melagdlunounansfuld  samstanudinislésy
onmgiigedmalinisiadeudie C wag N 9Indidu
ugaduduanas Hrelvfiwinuaunaves C uay N
aeludduld egnslsAnuAtiseauiin gumnli
gaiuldvinlinandndnanas Fee1aiieadostunis

d1varvesnsylivesaninlisrsdndnisfinwbne
[15]

HANTENUABNANAALAZAMAINYDINYDINT

UL

dlofiwlasuanizundoudilivnzay dewa
Tinandnvesfivervisursviniinuandad
WaswwUasly " 7 lughulasuniiandesuseg
sy Tawn TUsfu aslulawnse lasiu wagansau
oyyadasy laonsnmainseduansazan 1wy thana
wioutsfonalinanisinunfiuananei ﬁaﬁﬁuagjﬁu
yilavesiiy aeiugiio 3nmsldlunisnsaasy
Usunaudls wasdufudiulssnovvesiiafidnuin
Wudauveslu wiandemldiu waziisadesdu
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UseLnnua9nuAIenntasuindunisanwisiu
a = v ] o [7]
eI evagAUTINY

TUshAu

W‘l]@’ﬂﬁ’]iﬁiUW“ULLawWﬁjﬁliuﬂaﬂ’Jf\]ﬂ’NL‘U‘L!me
IﬂimwmﬂmLmawuwmmuwLLa 203 Tnevialy
USunalusiufinuiienuszumdovar 10-30 ves
drondnute dofimnaniiasaluanedilimangay
a'auimy'a'dNaiﬁlﬂiaui:]:uﬁu’wuﬂiuwawﬁmﬁmLﬁ'wﬁu
wianavinliesAUsznavrelusiuinisiudsunlas
U damdesiivgnluanz [CO,) gefimsiadaduln
fuituilusavadrslusindanniy  wazlinanan
widssnnnindgnlunnizund Tay [CO,) genszdusis
nsduAIIERRIsLEILaznIsuiela lagnuaii
annsavfuAmsiiivinlulimasiteannisidei
gonlumetnlule ™ wazainnisfneUsunalusiu
Tugdesfilasunnuasenainannudeusasaiy
wdmuinwdedudesdivnalusiuduin’” dw
Frmuindlevgndnliildsugamaiigeludasiiings
A51UUAANUINGIINVDINSAALAR WAAT TS
avaulUsAusaniudy widlowdaladudinuinging
avaulusAuvinlusanfiu (prolamins)  anaq’
nsenulumdndnaadilssuanuudemsogumyl
gefinnsmevausssonmAIoadildsulaeduiuna
TWsauluudafindu venandnuindloTausunm
TusAulusaiunssiiugnluniig [COJ g waglésu
anuaTonarnlelou wudnudseiivsunalusiv
e winuIsurSalasunazudinsasaulusiu
sandisu””

aslulanse

deflwandousinadofivdaudnissenluauds
nsafrvudafianysal §1szezeennenlify
nansznufaziilugnisadianandndiudndlyl
auysaitadnuarnensamuazauamaeluves
wida MsAnYINATDIgUN TEIUATN1IY [CO,]
geenisazauailulamsnuszianilalylasaing
wadlufivemstuuiadu 2 nauvanAsUIuawla
waztinaninadifoglunandn fefidanudidnyly
nsassansiulamsnfonausyie lneszozasdng

anlunisavay

& o <, Ao o A
LiJﬁﬂﬁ]ﬂ’J’]LﬂUS%EJSWﬂ’]ﬂQJ}V]

mslulawnsalunavieidnseyie

AzAseanivlasuaziinalunisdudanis
yauvadaulgiu1srialunssulunisvesne o
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s1891uIRInssuvetoulydansy Juna (starch
synthase) MiAgideatiunisdunsziutianas Tudn
a1duazdnalnalasunieaunIenaNgumun g
LLazﬁfJ”nﬁUQﬂiumeﬁu lnglinaaennaosiunig
asvaevluszavluanalun1sfinyinisadne mRNA
yosduivnindiadroulslsdndfinuiiduinis
wansoenanassie - luulensdnudifiuiaia
anunsoavauutsldunndy Debon  wavAnE (1998)
seeuhifulisiugnlunzeamgiigaanisius s
futannniildsugnmgdund uenainidemuin
ansfildminzauaunsodwaisdndiuveseilaa
(amylase) moadlalwn@u (amylopectin) VoI5t
wasldRuiivursringe Fuinannisiudsunlas
ﬁﬁ]ﬂiiuﬁu’qmiﬂszﬁul,l,azé’fvégdﬂﬁv‘i’mwuauaulsuﬁ
LNAYA U0 @M15% Funa (granule bound starch
synthase)  TiAgidestiunisadeilaauazainnis
Ugndmlildsu (€O, ganudnvilsiudndad
auaudAuAsundasly Tuvrsnsdwuindaag
USunueiladanaidesay 3.6 dwaliuninde v
Tinunwkananudsnstaddniadaenumdadn
#n (head rice) Soway 23.5 wavildwinisidudn
winviasly (chalky kernels) $osay 28.3%
dnsudamdesdsenuiseuanslmiuinlu
dndesfivgnluniay [COJ) gefinasazay
aslulawmsanazanseinduquoninioainiinia
nglaa Wynlna uazglasauintu lnefveraldansd
Tailgianawanilunisusunsssussalufnaiely
Lsuaét,l,azdwaiﬁﬁ"amﬁmﬁﬁ;mguéf’ﬂumiﬁﬂmﬁzﬁ
Frouastnadla” IummVﬁﬁumﬁaaﬁlé’%’uammﬁm
44/34°C (na197W/nandAu) sauAuA1Ie [CO;] g9
(700 ppm) imawamuammmaaqmﬂsmmmma
Varuaazutianas s1euNSITeauedUsEney
maailudndunuandiiiivinduduaila s
gqunnil 34/24°C Wisuiiguivguugiun
28/18°C (nanviu/nanadiu) Tudadaunsfiduiua
hianglaaanas¥osay 44 uifivsinahmasglasa
warsWilua (raffinose) LinTuSenay 33 uay 116
auddu™ Fedsmasviiluafuniuldanansa
dsnaroszuugesormsvesiuilaaosainunilsl
wueulesiilddosmaniailugldvesinyus
wardnd agrelsfinny [CO,.) avevfinafinafiguis
slaldFasenunsasiamysnainalufiviinge
ihmalpglanizigudos nuinisugndeslunszang
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v lnglilasu [CO,] 740 ppm @1m1saLinA1w
v v H v v [25]
Wntuvenhanatlasalafeiosas 29

g

lufuduensasandmivirsmesianiad
Tiwdaanuganhanslulewnsn fauantliazaresy
lusfungulnsndiwelsdudothiudmivusems
hlUsznause 2 dudensaluiiu (fatty acid) waz
ndwesea (glycero)  AwdldlunisAnwinaves
dswndoureanududurenitudlvg dundy
filhifudmiuUsznevemsuasiivasulnsiingn

v v v
o o L

fiuvenseme AuaudRveniiuudazvliniuey
Aulaseadrcludiuaesnsalagiu nsaletadn (oleic
acid) fiuszelunsaladiu 1 Wuszdadndunsalodu
1383 (monounsaturated fatty acid) uaznsna
acid) Lﬂuﬂmlmﬁ’uwémﬁaqﬂ
(polyunsaturated  fatty  acid) Fnvanuazd
Usglevioaun1nyeauyudunnnd

dlofivldsunneion fvezdanudutuves
dsiulnesivanas Insanziilefiwflasun1izuds
Wy daae”” wasdumdesd”” uenanUSunaigiu
lngsIuaranadLal dedenanesalsenauniely
dufildannfiausassdngas nswasuulasdndiu
veansalatuilfinanmsiauweseulsiiisites
Fumsdansizilasiu Felinszurunsiduduainms
a¥ansnaluadn Tunanadin (plastid) Feazgnauds
soludlelanataduvoswaauasiinsdunseinng
luadnannsalaladnaleianssuvesoulydloaion
flgnyusa (oleate desaturase) fudvallelnmanady
Foulwdadaivianuanaszdmaliguandiai
SushvossuLAarslauAnAsTY 91nAIAsIEY
Usinaunsalushiludsiu WU Ngeinlyi
arUsznavvesnsalusiuluthifudsuudadly Tne
ihsfufivsinunsalasfulaidusgeeiansnaluadn
amaaLLaz:ffﬂLﬁmmwjﬁ’umiazamsmiaLaﬁmﬁuﬁﬁum
WArAINNTANYINAVRIQUNATTINAY  [CO,) 4¢
wudtgumgil 32/22°C  (na1eiu/nanedu) dany
wngauivilidundosiuiinahifugaiian Taed
I#¥ugamgiigenin 32/22°C  agvhliuTananhii
amammqmmﬁﬁﬁuﬁu waziflodiaszivianse
Tasfunuinudadaviosdiviinansaaluadnanas
wrtinsalowadnuiiugu®”

Tuiadn (linoleic
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ansiueyyadaszviialilyioulad

dofiwldsunneziniealudesufivaziing
novAUBIdN Yz TlaUSURIRaN e TFEY W
doldFunnizrai amnuduuasgs vidogumgigs
afinsusuilaonisiuly mstauinluidfioannns
et wagnisuiuAooalufnvesfiniielainsa
@mﬁwﬁ’]gji'lﬂﬁﬂﬁmm%u Haa1nn1sUauntuinle
Annstudanszuiunsduanesiseuas Taasvhls
serdngneluwadivdndsnunsegduainniulidawa
Tiinni1sasiseuyadassresingeandiaula n1s
azanoyyadaseyiliesdusenouuesyadgn
vihane Tnslanzideviuvesesduszneuvead il
svuunstestusufiordnasmarilagldarsdiu
auyadasyyllaouled 1y yesesnlunfaing
(superoxide dismutase) WANLae (catalase) Wagiw
wazn1sidawuuladld
vouledl wu Masnauiludn weanssiunvseiniiu
% warlnlafiseavdoiniiug luunanuiagnanis
ansviialilviouladunsudin

asfueyyadasiimsAnuunnlufieingly
Juems wazansnguilludnlufividunguilasu
awaulasnniige Uszneuseansnanevia 1éun
nsalludn weulnleendiu (anthocyanins) wazwaily
uesa(flavonoids) tJudu s1e9udulngnuinite
nanewiadieldsumnuiaiaiiauuds gungiige
amsfunarfadyd fnsavauasnduiludniuty
WunsANwINavesgumngiigeoUTunailludnludn
adn dnluy uazunss dnuindudwuindn wald
vadaiugnlunnizgumgiigeasiimsazaianiiug
anas 1y A3 7
fivursrinonainisazasindudifniulunnag
PN LW Anaan (lettuce)
wazannsAnuUnainfiudvielnlafiseadadn
iiuszavsawlunisiueuyadaszanniiga wuin
fnadafinsazaninlaflsoaiutulunmzgumgias
e Feaeandesiunisazaulnlafiseavesia
wdesiildiugnmgiigaualsunnzudeng™

299NTLAa (peroxidase)

a [30] | <
LaTULLYBINA ag3lsAnuny

unay

anududues Co, Tuonmaniivaudanalsd
AnAMULYTUTINYDIANINDINA FUgUNRT
geiunUIngnsaideunszan maindusssua
Tugtuvutinviag fouds feuunn warlsassuin
sustagtulssmalnedszaudgmludesing
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fluflgnms iesaniiuiivhninineasisiuiuanag
mﬂmimmammawmumaaamaimm Yy
wdndonadamansgnuiinemsazadon vy
91nsvadlan MaFIUUTINULAL AN KANER TS
p1aviliaelivesnuninsanasuaziinnisagiis
mManwasld fefudsdesmuumaudlamadiunis
JasfuuarSulloAudeiud n1sguadsudseszuy
YAUTENIU NISTUNYATUUUHANHAI WaENIS
dadeniivaneiuguiuuiinudeannuindouldd
Taglusuiansiuunliiugefiaziinsuudgeiialid
ﬁﬂwmzﬁﬁ%ummmmﬁaamimmmiﬁﬂmmi
fuganldeuglutumsimumisindluena Tu
FesesBuluiluuiiy madnsedu uaznsaiedu de
agthlugnisadranandelidaunmdduuagziiia
HandnliaaiuaudeINsiuawIAn
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Abstract

The purpose of the research was to develop the forgiveness scale for vocational certificate
students majoring in Industry in 2010 academic year of technical colleges affiliated to Office of Vocational
Education Commission in Bangkok and Central perimeter of Thailand. The scale was developed through
Delphi Technique which was the notion of McCullough et al and Thai society context. The sample Delphi
Technique of 21 experts considered 3 sets of questionnaire and the sample of 870 students. The quality
of the scale was measured by Discrimination, Construct Validity and reliability. The finding was as follows:

1. The expert’s opinions by Delphi Technique: Definition of forgiveness means
a person’s body, verbal, and mind expression to show that she/he does not feel offended the person
who comes to threaten his/her body and/or mind. The motivation that causes estrangement and
separation and the motivation that causes revenge are decreased while the goodwill motivation is
increased.

2. The instrument quality had the discrimination between 0.2721 — 0.6677. From the result of
the analysis of relation between factors of creating and promoting goodwill and friendship, it was found
that there was no relation to the factor of decreasing avoidance and estrangement, and decreasing
revenge. For the factors of decreasing avoidance and estrangement, and decreasing revenge, it was found
that the correlation was quite high relation level. It meant creating and promoting goodwill and friendship
was free from forgiveness factors. The analysis result revealed that the model of forgiveness scale had
Construct Validity which meant the model was consistent with empirical data (Xz = 738. 812, df = 392,
Xz/df = 1.870, GFI =949 AGFl =927, CFl = .970, RMSEA = .032). The reliability (Cronbach’s Alpha
Coefficient) of Factor: Decreasing avoidance and Estrangement was at 0.782, Decreasing Revenge was at
0.882 and Creating and promoting goodwill and friendship was at 0.891.

3. The forgiveness factor structure of vocational students in Thai society consists of two
main factors; factor of decreasing revenge and avoidance, and factor of creating and promoting goodwill
and friendship. The factor of decreasing revenge and avoidance consists of 2 sub-topics; decreasing
revenge consisting of 12 questions, and decreasing avoidance and estrangement consisting of 9 questions.
The factor of creating and promoting goodwill and friendship consists of 12 questions. So, the total is 33
questions.

Keywords : Forgiveness factor, Delphi Technique, Instrument quality.
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Introduction

Nowadays, there is chaos among Thai
teenagers, conflicts between  educational
institutions, especially vocational students. They
brawl and take revenge by harming or even
killing one another. This problematic situation
tends to increase. Although the responsible
agency has taken measures to prevent and
solve the mentioned problem, it is still there.
The problem occurs because these students
don’t forgive each other. If we know the level of
forgiveness the students have we would try to
find the way to reinforce forgiving mind to them.
Therefore, forgiveness should be one of the
choices which help reduce conflicts between
vocational students.
the

forgiveness of McCullough et al (1997), he

From notion of interpersonal
defined forgiveness as “the set of motivation
changes whereby one becomes (a) decreasingly
motivated to retaliate against an offending
relationship partner, (b) decreasingly motivated
to maintain estrangement from the offender;
and (c) increasingly motivated by conciliation
and goodwill for the offender, despite the
offender’s hurtful action.” This notion has the
similar context to the group of vocational
students who take revenge. Therefore, the
the

forgiveness scale according to the notion of

researchers are interested to study
McCullough et al to prove whether the scale is
suitable for Thai society context or not by using
Delphi Technique and applying the forgiveness
scale of McCullough et al (2003) whose their
forgiveness scale is TRIM-18 Inventory the seven-
item Avoidance subscale measures motivation
to avoid a transgressor. The five item Revenge
subscale measure motivation to seek revenge.
The

benevolence motivation. These 18

six- item subscale for measuring

items are

rated on the same 5 point Likert - type.

—
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Methods
Participants

Twenty-one  experts in  Delphi
Technique are those who have knowledge
about morals and ethics for example, monks,
psychologists, vocational scholars, behavioral
scholars, assessment scholars, and/or research
and 870

certificate students majoring in Industry in 2010

scholars, second-year vocational
academic year of technical colleges affiliated to
Office of Vocational Education Commission in
Bangkok and Central perimeter.

Instrument

Material and Procedure

Delphi Technique

Step 1: The experts had a workshop
to consider and conclude the definition of
forgiveness in each factor from the notion of
McCullough et al and from Thai society context
and suggested additional sub-factors.

Step 2: The experts considered and
concluded the definition of forgiveness and the
definition of the factors of forgiveness.

Step 3: The experts insisted the
definition of forgiveness and its factors and
considered the appropriateness of questions
measuring forgiveness in each factor.

The questions of forgiveness scale
(TRIM-18) were applied and translated into Thai.
Also, additional questions in each aspect were
created in accordance with the definition gained
from Delphi Technique; questions about
decreasing revenge to 12 items, questions about
decreasing estrangement to 12 items, and
questions about increasing goodwill motivation
into 13 items. Therefore, the forgiveness scale
has the sum of 37 items.

There are 5 levels of Likert-scale,
“5” means excellent forgiveness and “1” means
poor forgiveness. The negative questions have
opposite meaning.

The Instrument Quality Test
Validity inspected by
Confirmatory Factor Analysis: CFA with AMOS

Construct was
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16.0. Reliability was inspected by Cronbach’s
Alpha Coefficient.

Results

The Experts’ Opinions: Delphi Technique
Research
Forgiveness means a person’s body, verbal, and

mind expression to show that he/she does not

feel offended the person who comes to
threaten his/her body and/or mind. The
motivation that causes estrangement and

separation and the motivation that causes
revenge are decreased while the goodwill
motivation is increased.

The Definitions of Factors of
Forgiveness

Factor 1: Decreasing avoidance
and estrangement means a person’s behavior
that expresses thoughts, feelings, and actions
the

estrangement to those who come to threaten

showing decrease of avoidance and
his/her body and/or mind. They do not feel
offended to each other and still meet and
converse as usual without bringing back bad
things that happened.

Factor 2: Decreasing Revenge
means a person’s behavior that expresses
thoughts, feelings, and actions showing the
decrease of violent reaction, revenge, obloquy,
feud, or any behavior aiming to hurt, humiliate,
defame to those who come to threaten his/her
body and/or mind.

Factor 3: Create and promote
goodwill and friendship means a person’s
behavior that expresses thoughts, feelings, and
actions showing the increase of reconciliation,
compromise, rapport, goodness, and sincere
forgiveness for friendship to those who come to
threaten his/her body and/or mind.

The Instrument Quality
The instrument quality was tested. The

discrimination was between 0.2721 - 0.6677.

—
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The construct validity was tested by analyzing
confirmatory factor analysis.

The result of the first confirmatory
factor analysis of the forgiveness model had
construct validity and showed that the model
with  the data,
considering from the statistic used in testing the
validity of the model ¥° = 575.280, df = 392,
Xz/df =1.468, GFI =962, AGFI =946 ,CFl =.984
,RMSEA =.023, the detail as in Figure 1.

The result of the second confirmatory

was  consistent empirical

factor analysis of the forgiveness model had
construct validity and showed that the model
with  the data,
considering from the statistic used in testing the
validity of the model ¥ = 738. 812, df = 392,
Xz/df= 1.870, GFI =.949 AGFI =.927, CFl = .970,

was  consistent empirical

RMSEA = .032, the detail as in Table 1 and
Figure 2.

From the result of the analysis of
relation between factors of creating and

promoting goodwill and friendship, it was found
that there was no relation to the factor of
decreasing, avoidance and estrangement, and
decreasing revenge, with correlation coefficient
at -.052 and .050 respectively. For the factors of
decreasing avoidance and estrangement, and
it was found that the

correlation coefficient was at .868** (p<.001),

decreasing revenge,
quite high relation level. It meant creating and
promoting goodwill and friendship was free from
forgiveness factors. Therefore, it could said that
the forgiveness factor structure of vocational
students in Thai society consists of two main
factors; factor of decreasing revenge and
avoidance, and factor of creating and promoting
goodwill and friendship. The factor of decreasing
revenge and avoidance consists of 2 sub-topics;
decreasing revenge consisting of 12 questions,
and decreasing avoidance and estrangement
consisting of 9 questions. The factor of creating
and promoting goodwill and friendship consists

of 12 questions. So, the total is 33 questions.
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Figure 1: The model of the first confirmatory factor analysis of the forgiveness model
2

X = 575280, df = 392, Xz/df = 1468, GFl = 962, AGFl = .946, CFl = .984 RMSEA = .023

Figure 2: The model of the second confirmatory factor analysis of the forgiveness model

X2 = 738.812, df = 395, Xz/df = 1.870, GFI = .962, AGFI = .927, CFl = .970 RMSEA = .032
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The validity was tested by (Cronbach’s Alpha
Coefficient). The factor of decreasing avoidance
and estrangement was at 0.782, decreasing
revenge at 0.882, and creating and promoting
goodwill and friendship at .891.

Discussion

The structure of forgiveness factor of
students in Thai society consists of 2 main
factors; 1) factor of decreasing revenge and
avoidance consisting of 2 sub-topics, decreasing
avoidance  and

of

revenge and  decreasing

estrangement, 2) factor creating and
promoting goodwill and friendship. There are 33
questions in total which mentioned that there
are 2 popular and important forgiveness scales;
avoidance and revenge (Dujduan
Phanthumnawin, 2008, page 243). And in the
study of McCullough et al (2006), eighteen items

were analyzed by Factor Analysis and Oblique

Rotation. It was found that there were two
factors; Avoidance versus Benevolence
motivation could explain  53.1% of item

variance, and Revenge Motivation Factor could
explain 12.1% of item variance. Whereas Thai

society has 2 factors; decreasing revenge and

—
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avoidance, and creating and promoting goodwill

and friendship.

References

Dujduan PHanthumnawin. (2008). The Synthesis
of Researches about Morals and Ethics
in Thailand and Abroad. Bangkok: Prik-
Wan Graphic Company Limited.

McCullough, M. E., Fincham, F.D., & and Tsang, J.
(2003). Forgiveness, forbearance, and
time:TheTemeral unfolding of
transgression-related interpersonal
motivations. Journal of Personality And
Social Psychology, 84, 540-557.

McCullough, M.E; Root, M. L; and Cohen, A.C,,
(2006).Writing About the Benefits of an
Interpersonal Transgression Facilitates
Forgiveness. Journal of Consulting And
Clinical Psychology, Vol. 74. No 5,887-
897.

McCullough, M.E., Worthington, E. L., Jr.,&
Rachal, K. C.(1997) .Interpersonal
forgiveness In close Relationships. Journal
of Personality and Social Psychology,
73,321-336.

'



NIATIMEImansuazsnalulal ININeNaeIALNIZUAT 3 (2556)
Journal of Science and Technology Phranakhon Rajabhat University (3) (2013)

nan1sldyananssuEsuUszaunITalnsinlasusEUUNITIANIsgIudaya
dnsulnAneaI VI INBINIIADUNNDS
AMEAINEIAansuazmAlulal NnNINe1duTIvAgNIZUAT
The Result of Using the Experience Instructional Package in Project Database
Management System for the Students in Computer Science Program at the Faculty of
Science and Technology, Phranakhon Rajabhat University

duAn N353

Somkid Soottitantawat

AUIYINeINISABNTIWMEST AN INemaniuavinalulal i Inendusignszuas
Department of Computer Science, Faculty of Science and Technology, Phranakhon Rajabhat University, Thailand.
Corresponding author: zomkid@gmail.com

UNAnge

meitelunfeiiifnqusrasdidle 1) Wisuifisuauaunsolumahlasnussuumsdamsgudeyaves
thnwneuuasndsnsliynfanssuaiudszaunsal 2) Anvenufimelsvesindnuifsonisvinlassnusyuy
N33ANT5gIUYeYaINYARANTSULESHUSTAUN S0l ﬂfjué’aashqmﬁumﬁ%’aﬂ%ﬁﬁ Juidndnwidngnsivemans
Jadin a1913913ne1n15A0uiIaed AngInemansiazimalulad un1inerdes1yignszuas
flamzidoninszuumsinnsgudeya mansdnund 1 Ynsfnw 2555 1wy 3¢ AU iuTIUTIITRYaa1NNNS
thyafanssutaiuvszaunisallunnasddd tadeailedldlunisiiusunudeya Usznousie wuunaaouin
ANEIsaLazLUUABUI M Inm L fianele Tinsizsideyalaldriads Amdmdonuunnsgunaradfnaaoud
(t-test for dependent samples) wan1sITEWUIT 1) UnAnwIdANEINTALUNITINIATIIUTZTUUNITIANTS
gudoyaitundinnldyafansaaiulszaunisaietisdidoddymeadiffissdu 05 2) dnfinwfiaudisnelade
YanansIuENUsSEaUNsalnsvilasanusEuunsIanisgudeyaeglusyauunn

1
o o

Addny : ganansau winnssunsdanisieud nsdansieuiuuuniuusraunisal lassnnsszuudanisgiudeya

Abstract

The objectives of this research were 1) to compare the result of using the experience
instructional package in project database management system. 2) To evaluate students’ attitude toward
experience instructional package. The sampling of this research was the computer science’s students 34
persons who are studying in the database management system subjects in the first semester of academic
year 2012 of Phranakhon Rajabhat University. Data was collected from experience instructional package in
second semester academic year 2009 after the experiment. A test the ability of the project management
system database and a questionnaire were used in this research. Data was analyzed by using mean,
standard deviation and t-test for dependent samples. The findings of the research were found as follows.
1) The students had a capability in project database management system of pre and post study
difference at a statistically significant level of .05. 2) The student’s satisfaction towards the experience
instructional package was at the high level.

Keywords : Instructional Packages, Innovative Learning, Learning by Experience, Project of DBMS
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A study performance of solar cell at Phranakhon Rajabhat University

< L a o
Uven lanlns  gassal udage  dumsena guai* vlunnd vudnualann Qaide unaw
< o/
30l Aaueas avdingd ansauysal 1wE1 Usznuans uas Tnyad Wesdaue

auMINHENS PaugInenaansuavinalulad unnInendesfgnszuas

Department of Physics, Faculty of Science and Technology, Phranakhon Rajabhat University, Thailand.

*Corresponding author: sueb@pnru.ac.th

UNANED

miAeilidunsfnwmnmevhauressaduaserfinduun 120 af Tuusazdrsnaivesiu u winende
fgnszuns WomUszAnsnmussusagaduaseniing Saazldsundsnunaserindifundanululiinlngld
f&alwifinede veafiounaiauiade 91.06 Snd/vu. WWousunau W@y 105.35 Ynd/dlus Weuunsiauade
106.50 Yo/ Fsvaananiiiwaduaseindwdnindsliiildunande 13.20-14.20 wiin Taeidsluliildas
Wudnaduduanuduuas
ANANARY : LUARLEIRITING WEIBITING WAIUKEIDIANE

Abstract

This research is a study performance of solar cells form 120 watts for each time of day at
Phranakhon Rajabhat University. To determine the efficiency of solar cell, this turns solar energy into
electricity, which can power an average. October is on 91.06 watts / hour, December is on 105.35 watts /

hour and January is on 106.50 watts / hour. The period of maximum solar power production is from 13.20

to 14.20 o’clock. The power that is proportional to the light intensity.

Keywords: Solar cell, solar, solar power
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Juedesilenarududunisudssdvesnisending

waaalnifinnziieuiiondnina vaonln
(Light bulb) A gunsailviauadnelaenITNaU
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e : szeznafiaansalinulnanldasiuegi
Snvawnsldonuvasinantiue

v

NAN5IBUALNITRAUTIUHE
Tun13@N¥INIITNINUTBINTINULAID TN
FAduldvinnsneassfiusiusindeyauazldiinsied

Y
£ '

Toya MNPINFBUAAIAN 2555 §ie UNTIAN 2556 Lana
nMsvnaesdsll
1 Al ilelusraziou

Wou manay 2555 iuanuduuas efindas 3
Tu Tuduns Tudians waviuans Sufudeudiian
8.40-17.00 u. Vufoumaduasefinduannszualiiin
wawld 91.06 30 Tudhaandingn (Fuduns wasls
89.48 Yas Yudsansiadeld 83.05 Tod  Jumndindsle
100.86 Ya) UszAvSnmuesunagaduasending (1)
T997u = 9.10%

40

—

Weu SuAN 2555 LAUAMULTNLEY D inday
3 fu Juws Tuens uazTuerfing Fuifudaudion
8.40-17.00 U. HaiReuwaduao1induannsyualilii
wdold 105.35 Tad Tudianaidanan (Fuws wdeld
113.13 Yot Suand 1asld 11552 Yad Jueniind 1ade
161 102.76 06 Uszavsnmvewkiimaduaseniing (M)
fldfau = 10.5%
Wau UNIAN 2556 LAUAUILEY a1finday 2
Fuws uaztuans Bufiudauing 8.40-17.00 u.
Wdouaduatonfindrannszualniinedsld 106.50
o ludasandanann Guwsiadold  97.12 Yad Ju
An$ 1adeld 115.93 Ins) Uszaniainvesunsiead
waoind () Aldau =10.6%
fTodunn dreiindnlnildFfigaannimeande
229U18 1381 12.00 - 15.00 u.
asAuransidlindnlunrasu
grnAduasnuame3 1500 Fad azauise
Aulnildgean 1200 Jad
Bmsanamdslihvedvanildau drwlunaised
2 uay 3 asuanan1sld U ILUnADS

Tun15199 1 Tuazhana

'



NIATIMEImansuazsnalulal ININeNaeIALNIZUAT 3 (2556)
Journal of Science and Technology Phranakhon Rajabhat University (3) (2013)

A15199 1 Lansn1seulniasbiinvadlvan

nanalndn U oLl Falue/Su Tne-aas/3u
viaonlu 2 11 10 220
m 1 93 10 930
59 1150

AN5197 2 wansN1sNeaaInIsigulinanLunmes 12V /125 Ah Taglinnu Inverter Wiaunsmlnfiy
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ilaaihh (Bougainvillea spp.)  lulsiBusuranansdnegluisd Nyctaginaceaefiduriiisluuszine
U138 fiarunumusazuiududifuaninuindenldd Seutunldlunisanudsaniudl egndlsAnnuluns
veneitugiilesiinlagFBnstindszaudymilunistnihnisesnsinvesfisiingy sililuilagtuiinnshee sluuity
wazansmuaunsaiyivlnvesiivanlilunisvereiugiflesinlagiznnsiing, Fofulunsinwadaiidadosns
Anwinstniinisesnsnveailesiinlagldans 3-8ulnatifisauedn Aflaaududuiiunnsiaiu 4 sedu fe 0
1,000 3,000 waz 5,000 faansuroans (ppm.) Wuszeziian 60 Ju wan1sAny wuil &g 3-5ulnadafisAuedad
fanuiduduuandraiy fuaesiuiusn wilifnadenuenisn wagazuuunuAIMYessIn uanINEmuty
ans 3-dulnadnfizauedn anududu 1,000 fadnsudedns (ppm.) TuavhlvAaiostiisiuausmn anueisn
LLazﬂzLLuuﬂmmwmaﬂﬁﬂqﬂﬁqm
Adndy: 1o 3-Bulsalafi3auedn nsiAngIn MsveeRugive
Abstract

Bougainvillea (Bougainvillea spp.) is medium tree plant. It belongs to Nyctaginaceae family that is
native plant in Brazil. It tolerated and adapted to various environmental conditions. It can be used to
decorate the place. However, the rooting of Bougainvillea by cutting was important problem. In the
present, the plant hormone and plant growth regulator were applied for propagation by cutting.
Therefore, this study was to investigate the root induction of Bougainvillea by using 4 levels of 3 - indole
butyric acid concentations including; 0, 1,000, 3,000 and 5,000 ppm. for 60 days. The result found that the
difference of 3 - indole butyric acid concentations affect the root number. In contrast, the concentation
of 3 - indole butyric acid was not affected on the root length and root quality score. Furthermore, the
root number, root length and root quality score were highest when applied by 3 - indole butyric acidat
1,000 ppm.
Keywords: Bougainvillea, 3 - Indole Butyric Acid, rooting, plant propagation
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Tunsanusisaniudl Gnd, 2540; o5, 2543) 3
vereiusiflesiihdeanilasnistindy (ussa,  2541)
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Abstract

The objectives of this research were to develop the model for professional training of a" year
undergraduates in environmental science at Phranakhon Rajabhat University and to study the properties
of the model suitable in environmental professional experiences. The participants in the research was
selected through purposive sampling technique. They consisted of 63 sampled individuals, 29 of the total
(63) emanating from the g" year undergraduate student group; a further 29 persons sampled from the
selected industry-specific corporations involved in the project and 5 supervising instructors. Percentile,
Average (i), and Standard Deviation (SD), were applied for the segments of statistical analysis. The
results of this research showed that:

1. The 3 procedural steps in the development model of professional experience in
environmental science: 1) Preparation phase, the sampled individuals from the q" year undergraduates
are required to attend a subject of Professional Experience of Environmental Science, experimental
practice prior to actual on-the-job training in internship, inter-personal contact with selected corporations,
study professional experience manual and participate the orientation session. 2) Actual Training phase,
the university performing the necessary introductions of students to the selected corporations. (450
practice hours in a practical working environment is required to achieve the completion of the course).
Concurrently, the supervising instructors engage in frequent communication with the students. On-site
appraisals of students’ progress are also conducted with the complicity of the corporations involved. In
final consideration of the periods in practical training, the corporations issue job certification
endorsements to students successfully completing this practical aspect of the course. The students
subsequently return to the university. 3) Evaluation phase.

The corporations evaluate the practical training of each student. Then, the post-training seminar was
oriented. Finally, the evaluation of the professional experience training was from 3 sectors: the
corporations’ perspective, the supervising instructors' reports and the peer group seminars.

2. Properties of the model developed for professional training in environmental science
posed 4 practical perspectives. 1) Suitability: It was found that this professional training model has its’
own practicality in every phase, commencing with the Preparation phase, through to the Training phase,
and Evaluation phase. This supports the critical description of the process as an effective and practical
model. 2) Comprehension: 85.19% of the sample stated that the content and processes of this model
are both comprehensive and appropriate. 85.96% commented that the manual contained clear
explanations and clear instructions, easy to understand and practically 3) Accordance: Average score
(X) of 4.17 found the professional training model to be effective and an agreeable concept from the
Preparation phase, achieving satisfactory continuation through to the Training phase, and ultimately
confirmation of success in the Evaluation phase. Average score (i) of 4.09 perceived the Evaluation
phase as very effective. The resulting assessment was found to be efficient and possessed of a high level
success rate. 4) Usefulness and potential: it is a practical model with anticipated interruptions or
potentially dysfunctional practices preempted, from inception to completion of the process.

Keywords : The Model for Professional Training in Environmental Science. , The properties of the model

suitable in environmental professional experiences.
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Antioxidant Activity of Crude Extract from Curry Pastes
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mu‘iﬁ’aﬁﬁi’maﬂs“mmwaﬂﬂm u,awLﬂiauw|auawémuaumaasﬂumiaﬁ’wmu%u L@nU Loialadiam
LINIUOA LLad:’WJENWiﬂLLﬂW”IU’Ju 3 9fin Ao Winunedu winunada uagninunadeamn Tnsthumadeugns
AueUYABATYAI8TS DPPH  assay L‘LJ%EJ‘ULﬁsuﬁumsmmmuimﬁu% NanMAdEUNUANTafaveTUTueia
LOTLANVDINSNLNSFU LNIHR LLa‘”LLﬂ\‘iL‘UEJ’JMT]u mqmsmuaumaaaswwammsm ICs, iU 0.10 0.14 way 0.11
me/ml AUENFU Se%aa Ae ansafatuLyeaLasduth SeiiAn IC,, L‘Vl’]ﬂ‘U 1.47 155 0.39 uay 2.15 2.13
1.44 mg/ml muaneu ImmmmqLsummqummﬁmuaquuaaaiz DPPH gafign mumiaﬂwmﬂwﬁw,aﬂmjuuqma
Fueyyadastiiesiign
ANEATY: WINUNIEN NINUNGER WINUNUTLIIIL DPPH wag ICy

Abstract

The aim of this research were to investigate antioxidant activity of 3 kinds of Curry Pastes. Sour
Vegetable Curry Paste, Red Curry Paste and Green Curry Paste and to compare antioxidant substances
with hexane, ethyl acetate, methanol, and water extraction. The antioxidant capacity of crude extracts
were determined by using DPPH assay and compared with vitamin E as standard antioxidant. The results
found that the ethyl acetate extract of 3 kinds of Curry Pastes presented highest antioxidant activity with
IC50 0.10 0.14 and 0.11 mg/ml respectively. The activity decreased in the order methanol and water
extracts with 1G5, 1.47 1.55 0.39 and 2.15 2.13 1.44 meg/ml respectively, the crude extract of Green
Curry Paste was best antioxidant activity, meanwhile the crude hexane was weak.
Keywords : Sour Vegetable Curry Paste, Red Curry Paste, Green Curry Paste Keywords, DPPH assay and
ICs0
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Abstract

The purposes of this research for developed instructional plans in Derivative of Functions by
utilizing cooperative learning , study the leamning achievement and group work behavior utilizing
cooperative learning . The samples were 52 undergraduate students of mathematics at Phranakhon Si
Ayutthaya Rajabhat University who took Calculus | in the first semester of academic year 2012. The
experiment lasted for fifteen 60 minute- periods. The One — Group Pretest — Posttest Design was used
for this study. The reseach tools consisted of instructional plans, achievment test and behavior observe
form. Then the data were analyzed by using arithmetic means, standard deviation and t - test dependent.
The statistics significance at level .01 was predetermined for hypothesistesting. The research results
revealed the efficient instructional plans in Derivative of Functions by utilizing cooperative learning were
at 60/60 , the posttest mean score of students’achievement after learming by cooperative learning was
significantly higher than that of the pretest mean score at .01 level and the group work behavior of
undergraduate students in cooperative learning group was good leveled.

Keywords: the efficient instructional plans , learning achievement , group work behavior
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Development of sterilized banana dipping sauce
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fnqusrardusnuideiifieiautdiundetianeslad Inedunnsdadengnstndundetieildsunis
gousuINgnaaouTy Tnsmsiusuiisuannmmauszamduita wuiganmlusudnuuzusing & nau Ay
niln 5918 waranuvoUTIdlsuUTEUTIAund D tidundietidugnil 1 Tezuuugean (p<0.05) Fad
dutsznavves tmauznin ned inde uilsinadn th Sosar 30.34 31.15 055 1.64 27.32 MudFy UL
ihiundretsluiaun Taefnwsmnaueuumusufifosas 0.00 0.01 0.02 0.03 uay 0.04 TesdIUNANTIVLA il
dunrmasiaveindy wisinindundsndnlugnsil 1 whinamesladiigungll 121°C w15 wift wud dn
4L% 2 war b hiflmnuuaneneiunieadd (p>0.05) druremiaivwaliudintudiofiuusuawsuumuiy
(p<0.05) shutpiinuin Araadunsa-aa Ginamewdaiazaneildnoumlifimuwansefunnada (p>0.05)
duvimnabaariuaveniisundrstiamesladivualiinfiutu (p<0.05) auainmnadszamdudanyiy
dnwarUsing & ndu warsand lifanuuandisfuniaada (>0.05) udduaumis uazauveuTLile
Suussmuauiundeth astuuaaeuiuninfiniu (p<0.05) uarifiuggaidioldusuunuiuiosar 0.03 us
AzuuLAtaUazanailelfueuumuiuiifesas 0.04 Suhindundetsanesladlfusuunuiuiiesas 0.03 &
Hugnsiiffian Jinnesiosruszneunaniiuazgdunis nuithiundetanesladiviinaniutu Tsiu luiy
elo 1 uazandlulawnsndoay 67.64 0.17 6.55 0.62 0.30 Wag 24.38 MuEIFU
AAARY 1 NAe, néets, aweslad, 1hau

Abstract

The purposes of this research was to develop roasted banana dipping sauce. To selected the
dipping sauce was accepted by the panelists comparing in the attribute of the sensory evaluation. Found
that the appearances, color, flavor, viscosity, taste and the all preference scores before dipping with
roasted banana and after the first formula was the highest scores (p<0.05). Which had the ingredients of
sugar coconut, coconut milk, salt, rice flour and water were 39.34, 31.15, 0.55, 1.64 and 27%, respectively.
Next, the dipping sauce was developed by studying xanthan gum at 0.00, 0.01, 0.02, 0.03 and 0.04% of all
ingredients in order to increase the stability of dipping sauce. To prepare the first formula of dipping sauce
sterilized at 121°C for 15 min. Found that the color value of L* a* and b* pH and total soluble solid
were not statistically significant difference (p>0.05). While viscosity and total sugar content tended to
increase when added xanthan gum (p<0.05). The sensory evaluation found that the appearance, color,
odor and taste was not statistically significant difference (p>0.05). But viscosity and the preference score
in all attributes tended to increase and the highest increase when add the xanthan gum at 0.03%. While

the preference score was decreased when add the xanthan gum at 0.04%. The sterilized dipping sauce
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with xanthan gum at 0.03% had the moisture, protein, fat, fiber, ash and carbohydrate at 67.64 0.17 6.55

0.62 0.30 and 24.38%, respectively.

Keywords : banana, roasted banana, sterilized, dipping sauce
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