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Abstract

This research aims to develop the chiffon beetroot recipe to be accepted by consumers and to
increase the nutritional value of recipe. The results showed that the formula has been accepted by most
consumers was containing cake flour 60g, 2 eggs, sugar 60g, milk 36g, oil 35g, salt % teaspoon, baking
powder 1 tablespoon, lemon juice % teaspoon, milk 1 tablespoon and vanilla 1 ¥ tablespoon. Then add
the beetroot mixture into the 9 ¢ and increase in the amount of % teaspoon vanilla. The chiffon cake

finally has a feature which soft texture, not soggy with good fluffy and sweet aroma.

Keywords: Beetroot, Chiffon cake

1. UM ﬁ]w‘l’ﬂﬁmamﬁm%ﬁLﬁaﬁazlﬁﬂmmﬂgu WAZAMAINYDILAN
Eduonsylands Soumudureamny  dusgfunislddiunaunietaghuiidamning §38n1s
wavaaaslumantama 1 lnaanzesaddduiuiouay  Naufigndes szavnatieu uazgamgiinldeugnsies
Sy T Sunteansnsynans uuLn 3nky  dnanildlunisidnasnsoutseantéiiu 2 Yszuan
gi’q%umw‘hlﬁﬂmqam;ﬁﬁmiﬁwg@msﬁ%ﬂmgm Ao dwiviliinlassadavendnland wils 1o wazuy
NAUANITTE muﬁq}ja@ﬁ’ugqijummsmmﬁﬁwlﬂ wazdruiilmdndauduldud dana Tudy IRELN
lan Taevludnildndsawfivanu ilianlagniu Deiu [1]
nsTUIUN1seU Ustneumdunananutls tanna uas

! ] Jagduaunsawvadneendu 3 Uszunnlng
A ] 1 a & v ] A [
due) 1w 19 utland WDudu drunaumratidion sy

1AuA LAWY (Batter-type cakes) WuAniivasivud

—
o
| —



NIETINeImansuazmalulad umiverduswigwszuas 4 (2557)
Journal of Science and Technology Phranakhon Rajabhat University 4 (2014)

vodluifugs mstueadnussianiiinanermaiils
Tnodinlusiuasiiveniadils  Feez
YNEMlUTEIINeNNTEU LU FealnuwdaAn LAnuall
Judu 1énla (Foam-type cakes) W@udndilaidlumulu
Aunal LﬁaLﬁmLazﬂémmmmﬁﬂﬁﬁuagr‘ﬁ’umiﬁumaéf'a
vosbgvnfithufswdunesdeazifvornimdnlily
spriensilnasyinlidnvenefandoduslussning
mseu loua atlusidn wedlsad [Wudu Tunewan
(Chiffon-type cakes) \fuifinfildnvazveadnuowas
Wnld Aeillassadrefiazidonvondnld waziidednii
furednue dsandnuensdewdnldisiu
NYHELWULUENIDNIN1TI Wl UANL LB LAE TN 1SN EY
Judnduifenuslnalunguiisesnsuslaadnii
Lysfusi wazsavrfiliidouduly Usznaudae
onanuailszIdi Aeaduy Snvtaanansndauyag
sERRNINUNgwaTIAINTaNe [2]

Tngm (Beetroot) unludedu 9 dnnias3s
vide fnniauns (Judu Wuiivdugniidoinermantin

1NA15ALUY

Beta wulgaris L. inegluied Amaranthaceae Fed
futidsluiiodelusumaduie nndugnilud
glsUuazfiouthaniulsemuunsvaiesien [3] Jagdu
f9189A33831unnn wudringnilarsdrAgvanevile
Tnglangludiusinazaueislenu (tap root) dey
Seniuin wiingn Sdnvasdunsanauden Tiduniiu
Auinans 4-5  ou. Anuurerutn wulasilvaung
yiindnfiu (betanin) awnsadredudeniainugise

M990 1 1T NUAAIAIUNANYDIGATNUFIUUADLEAS

ylHdenauuarnislvaioulafindiu uenandnuiy
a1vdireviaueulnleeniy (anthocyanin) finaaudi
\Juansiueyuadasziia rvananuidssveslsaila
warana1N1sounIn Yagtullvudnerarsainainyiain
smuldiluiivayulng wu Hredudaans vliasy
9195 anemasniay Wudu [4] Taslamzegiedenis
133 ningninlddudnane msonsssuid uay
U390193619 9 Wloauammanesin iesanliindaay
MusgaulusenuUselviinnng [5]

nUsrasivosnsinuiluadsdifietiondngm
uldlunsiaundndoudn (esand waznduanis
vosingnazdrgadenndnvuziauanizi iy
HARSu UseneufiunnAm1aeIms wasdduvesasin
snitdsnalinioudninnuthiuusemunniu s
Hunstedfiuyaalitusdananinianeas nuided
FJudumsimidngnuilddudiunanlunisudadniou
i dednwanudululslunsuanluszdugnanvingsu
moly

2. TanaunInluazisn1maass
2.1 madnidangasiugruingniniaudn
{Afuldvinniadengasiiugiudniioudn S
3 g3 lnsudazgnsazduuiavesdrunandiaaiy
oonly Famnsadl 1

' a a a
AUNEN gan 1 gasn 2 gan 3
waAn 160 N3y 115 N5y 60 N34
1A 4 vlag 4 vlag 2 vle9
YINNANTILYN? 200 N3y 150 nSu 60 Nu
LEn - 75 45 AsY
VRPGIRTLY 100 N3y 75 N5y 35 N3Y
NEe Y FOUYN 15 GOUN Y FOUYN
a1 Vs Youw 2 Youm 1 Foulde
LU - - s FRUYN
AN - - 1 Fouldy
ASUBaNMISNS Yo FOUYN 15 GOUN -
nauMTan 2 Foua 2 Fouun 1 YauT
11 100 N3y - -
YUY 50 n5u 70 n5U -

=
~

'



NIETINeImansuazmalulad umiverduswigwszuas 4 (2557)
Journal of Science and Technology Phranakhon Rajabhat University 4 (2014)

ntduiigasiugiunlasunisseuiuannimaaey
aUsramdudaniniign anyananiluiiuig 100
AU lnegnsnlasuniseeusu Ao ansi 3 uagliiuiy

a ' a =
ATNN 2 AT LA IUNALYDITUNOUUNFY)

drufluingnadddludnsdiuinieiu uazanusuiu
VOIUNANAIWNUTIVOITNINIIIEY wazmansi

frufleuunyian fen13199 2

YSuauingn

daunan 20 A5y 30 N3y 40 n3u
wdaAn 60 N3 60 N3 60 N3
LUK 1 oulfy 1 oulfy 1 oulfy
B3y 1 goulfiy 1 oulfiy 1 oulfy
thaanse 60 N3u 60 U 60 N3u
\nde Ya FUB Vs GOUYT s OUY
aln 2 vlag 2 vlag 2 vlas
UGN 25 N3y 15 U 5 n3u
Ynstudie 35 nSu 35 nSu 35 nSu
Yhuzrun 1 UL 1 UL 1 Uy
naudan 1 Toulfe 1 Foulfy 1 Foulfy

2.2 msUszliunan1suseamaueia
Useralaendudiagna 37u7u 100 auld

wuunaaeulsTiunaneAnA N IsUsEa N awas

Tinzuuunudnvuzra@iiowdndngn laun dves

LAN ﬂéuwammﬂwgw AUUNVDAUAN ATIUIITUVBY

i Maturvendn wazarmeulaTy
wnainsliazuuy

= ¥oUNINTIaN

= YOUNN

= FouUIUNAS

= Yauldntioy

1aye)

= lalyouldntey

= lalaulunans

= lalauunn

= liiveusnnign

= N W PR OO NN 0 O
Il

M137199 3 AzluRATeINTUsERIUNaN ST AR ave s seludviilowdnduig 3 gns

Aaswndeyalagnsiuiumaeiy

3. NAN15738kazN15aAUS18NE

AR NS IATITINE

nailaainnsuseiiunaniauseanduaun

manadevadinlaglians ans

Z - X X
T I

n

N

AZLUUTINALATU
FIUIUYAARTITY

HATINVDIALLULTINTUUTZAIY

ANNINAFBUNNUSEA AU agaIiugy
31neN5199 1 Iaegusziiudiuig 100 au dnzuuuiadey
Aawandlumnsnan 3

AZUUUAINYDU
UJadensanuaunm gnsil 1 gnsil 2 gnsi 3
FuouAn 7.1 8.0 8.6
nAuneNTaUAN 6.7 6.7 7.2
AUYLVDAAN 7.2 7.1 7.6
AUWITUTDIAN 7.0 7.3 7.7
miﬁuvjmmlﬁﬂ 7.7 7.5 7.6
AMULUIAYTIY 7.5 7.3 7.7

—
oo

'



NIETINeImansuazmalulad umiverduswigwszuas 4 (2557)
Journal of Science and Technology Phranakhon Rajabhat University 4 (2014)

o dngldidudonalunisiduioudngy
Fam519ft 2 wazhuvadeunisUszamduia 108
U3zLiu 9792U 100
Tums1e a

AU flAzluuady Aauana
NNITIATIgvidayalunsned 4 wui

AzuuuRfedinwineg nduvesingndulinduiusiey 3
nsimungesiniewdndngniielnlinauvesdngm
Mdufivevuniian Jsaauunavesingvadnidu 15

A5U 4aE 9 NTU AUAAU IRENAIUNANAINITIN 5

= - a o o B a a1 Y
AN 4 AZLUULRAYUDINTTUTLIUNAN U TEAMEAUHAT DN UszuInN WO WANUNEY

AZLUUANYAU
Ua8nnenanIn - ” - ” - "
: Ungn 20 n3u Ungn 30 n3u Ungn 40 n3u
FvoauAn 7.5 7.6 7.2
NAUNBUVBILAN 6.2 5.7 5.2
AUYNVBAAN 6.8 78 6.3
AU UVBIAN 7.0 73 6..0
NSTUNVDUAN 6.3 8.9 6.3
AMUYRULAYTIY 7.9 6.7 7.1

M13299 5 wanamsiUTeuliigudinanvesdnileutingndusand wagniu

gnsuTuuss
dunsy aedi dngn1s niu afsdi2 Tngno ¥ afadi3 Tnguo ¥
wdaian 60 N3u 60 N3u 60 N3U
N 1 Toulfy 1 Foulfiy 1 Foulfiz
) 1 gouldly 1 Fouldy 1 Fouldi
Yhananse 60 N3U 60 N3U 60 N3U
\nde Vs FUY Vs FOUVT s GOUYT
Taln 2 o9 2 o9 2 Woq
ULER 30 n3u 36n31 3631
Ystudie 35 nsu 35 NSy 35 nsu
Yhugun Y Fouyn Yo Foua 1 FoU
nawdan 1 Toulfy 1 Foulfy 1% vouldy

nnduiioringldidudiunaulunisvindl
Woudngnsmsnad 5 uaztumeaeunisuszay
durfa 9 nduszidiu $1uau 100 Ay fiezuuuiade &
wandlumsnedl 6

4. 9AU19NAN15ITY

NNITNAADI WUIT qmﬁlﬁ%’ummﬁaumﬂ
fian Fogusil 3 Bedunangnadal uwiladn 60 n¥u la
1A 2 o Yrmansieun 60 n¥u uaan 36 N3

—
ve)

v
o o N

Y13TuNY 35 N5U 1NED %
LU 1

Fouw wy 1 Foulfy

Fouwn uama 1 Foulfly wagndunian 1 %
foulfy Mnduisiuntangnslaeldtngm wagndun
fandlunud iotngn 9 nu wazndunian . dou
1 Huitvensuvesuilam Feldgaandedaludl utludn
60 n¥u l4lA 2 Wos Wimans18u11 60 NFu uvAN 36
n3u thifuity 35 n¥u nde % Fouwn wey 1 Fouldy 1h
uzuM v Youw uNke 1 Yeulfiz waznduandan 1%
Youldy  Tngm 9 n3u uaznaundan % dou lned
Fnnsvidanmi 1

'



NIETINeImansuazmalulad umiverduswigwszuas 4 (2557)
Journal of Science and Technology Phranakhon Rajabhat University 4 (2014)

= - a o o B a a1 Y
AT 6 AZLUULRAYUDINTTUTLIUNAN U TEAMEAUHATO WU sEIUIN WO WANUNEY

AZULUUAUYOU

Uademeqaunw afadit Gngn1s niu afadi2 Gngno nfu afsii3 Gngno n¥u
duoaAn 7.2 8.1 8.3
nAuveNYBAN 6.2 7.7 8.5
AUYLVBAAN 7.9 8.2 8.0
AIUIUTDUAN 7.5 8.5 8.0
nsturveudn 7.9 8.0 8.2
ANUaUlAYTI 7.8 8.3 8.6

souuta na uuradieiulugnan Aoy 9 ntimansie wavindeadld
wazthingnauldniu

|

Talauns wnan dsfuiviarndataslUlundanseul’ [WnenSeloaulidrunauitniu

!

am o o 9 v 2 o vX 1 a I3 <
WISUSU']'JﬂUuqﬂJSUTJWJEJﬂ'J']iJLi’JC‘]']IWSUqu LLa’JLUa‘c’JULUUQ'ﬂNLi"JEﬂQ

I

Aey 9 ldtsnafiavies fauthananun lvnfsenseuiouunds
uaylafinesaziBonuin

!

Prlevnnfausssenwdlrumauivauliung Inglddiunanliwnsnasuudiunad iy
PRI NssnzaavadIuNal AN

!

widunanlafusimionld udundglnssuaueiuldimziufiuiiung Wslaneseinia

;.

Wdmeuigumall 180 srwaldea Useunad 25-30 u1il

Y

AR 1 TunuNsYAHewAnTngn

Tumswantngnlvidngndenifonintane  lulusrawanlutuneunsnuazeos 9 wiimansie way
an fann? 2n nduthundulieiBeauainseseond  ndeadly aulviidniu Tdlduns unan dsiuietazndun

v
o o

W1 anduhdngninsewdd Tudsunw 9 nu ldas  danasluluudanseuld Tdnenfelioaulvidiunaudniu

o

'

10

—



NsEPIeImansuazinalulad uminendesvigusyuas 4 (2557)
Journal of Science and Technology Phranakhon Rajabhat University 4 (2014)

AUl UNANL D1 UENTBU RbUIT UL WA

2 6 9 vX ) . <, & \ |
AT UY wanUaswdunusags Aee 9 1d
PJranafiaviios Aauiisnaaraievun 1R8N sau
Wounde dnldunnfifaudssenndlrunansivaulynn
Toelddrunauliwnamasvudiunaylivny andunld

woeanzdendunanlidiy udimaunanlafinsid
wisuld indelfiSeuianeiu wnzdufiniiung ieold
wosoniaidumeuiigungd 180 servadea
Uszanas 25-30 di Ssldnsleudngnildugasinnsgu
Fnwasgdanini 2v

l U

v

i 2 n dnwardngndeniudenunfisnean dndulviaeiBuaudinseseuwsi ¥ Snvugdngniniowdn

5. UDLEAUDUUY

1. Aeuftagidngnuidudiunalundndiasi
s 9 esthingrludslvianneu iieannduvesdngy

2. Ungwilldasllenalvdnlimouazdliian
anunsaviindnanermisaslulundadudielils
nanfauTonniiEnTauay

3. nsuduAnmeulinuAURLLU @9
ﬂﬂuﬂ%ﬂﬁ@iﬁﬂm@’m’]ﬂaaﬂL’Jﬁ?Lﬁﬂ?jﬂﬁ]xiﬁLﬂaLﬁﬂﬁ
aztden Lufivesanie

a. minfesldingnluyimaiiun Feagsili
nauvestngnauunasUuuingmilld awisold
nauiwadluioannauvesingnld

6. inAnITUUsTAA
ANERITLVBVRUAN A1V1IYIANNTTUAERS
warAuEINEImIansuasinalulad unIne1dusnvdy)

v
[

WszuAs lunsatvayunuideluasail

1% a
7. 1@Nd19914994
[1] I95W7 WA wazeTOUIA tedna. 2549. LLNG3
walulafilasdu. NMAYvIneranswas

11

—

waluladn1semis  AMEERAIMINTIUNYAT
IR RN YATANERAS, NN,

[2] anssad hane. 2551 5189139815 0UINTINID
mwﬁmumﬁﬂmnLﬂfama.wﬁwmé’aiwﬁg
UATEAITIA.

[3] Grubben, G.J.H., & Denton, O.A. 2004 Plant
Resources of Tropical Africa 2. Vegetables.
PROTA Foundation, Wageningen; Backhuys,
Leiden, CTA, Wageningen.

[4] Frank, T., Stintzing, F. C., Carle, R., Bitsch, I,
Quaas, D., Strass, G., Bitsch, R., Netzel, M
(2005). Urinary pharmacokinetics of betalains
following consumption of red beet juice in
healthy humans. Pharmacological Research,
52 (4), 290-7.

[5] Murphy, M., Eliot, K., Heuertz, R. M., & Weiss, E.
(2012). Whole Beetroot Consumption Acutely
Improves Running Performance. Journal of
the Academy of Nutrition and Dietetics 112
(4), 548-552.

'



NIETINeImansuazmalulad umiverduswigwszuas 4 (2557)
Journal of Science and Technology Phranakhon Rajabhat University 4 (2014)

AMUFUNUSIZTU TN ANTIUNSLIBULAZANUN WD TAFBN1SITIUNITEOU
funadugninienisGouseinusunsulssandduadfuazide
Relationship between learning behavior, learning satisfaction and
learning achievement in Programming Application

for Statistics and Research course

52905 Useindnea

Ruangporn Prasitkusol

AVIMIANAMENS AuZINeIMaRsLasmAlulad InInedesvdgnssuns
Department of Mathematics, Faculty of Science and Technology, Phranakhon Rajabhat University

Corresponding author: rpp@pnru.ac.th

UNANED

n53%uild fqusrasdiiio 1) Anvimgiinssunisdou  avwfaneladeniaifeunisaeu wasnadugy’
nMensSen 2 AnweanuduiusseninmginssunsSutunadugninnanisiiey ways) Anvianuduius
ssisarwieneladensiiounsaeufiunadugninanisitou Ussnnsililunsifoduindnwmdngnsinen
manstiudin avinadamans sniinedonesgnasuas 1uli 3 famadoudouneivlvsunsudssynd
Fuadfuazite mAn1sAnundl 2 JnsAnen 2555 S1unu 20 Au wesilefildlunsideuseneude wuulssdy
wAnssuMTFou uwuudeunueaaweladensifeunsaeu uazuuunadeuIoUsEfiunans3ous Aasigi
Toyalagldadfingsnun wazadusavsavdiuiudueaiosdu

HaN153denud dndnwinginssunisteulaenineglussdumnganuiunais  dnfAnwifianelasenis
Founsaeuluseiuann uagngfnssunisdeulaesuiianuduiusmainlussdumnfunadugninnnsSey
agnsiifudfymnsadifisedu 0.05 wirufisneladenisieunisasuiinnuduiusluszdudosunadugnd

o o

PransiseupgeliivedrAneada

o

ANEARY : NOANTIUNTSISEY Auianelasion1sseunIsaon NadugNSNI9NITLTeu

Abstract

The aims of the research were 1) to study learning behavior, learning satisfaction, and learning
achievement 2) to investigate the relationship between learning behavior and learning achievement and
3) to investigate the relationship between learning satisfaction and learning achievement. The participants
were 20 undergraduate mathematics science students of Phranakhon Rajabhat University who studied the
“Programming Application for Statistics and Research” course over one semester. The data collection
instruments consisted of (i) a learing behavior questionnaire; (i) a learming satisfaction questionnaire; and
(iii) the subject exams. The data were analyzed using descriptive statistics, and Pearson’s Correlation
Coefficient.

The results indicated that students’ learning behavior were a medium level. Students’
satisfaction of learning displayed a high level. For learning achievement, the result showed a .05
significant positive relationship with learning behavior. However, there was no significant relationship with

learning satisfaction.

Keywords : learning behavior, learning satisfaction, learning achievement
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Abstract

The purposes of this research were to find the effectiveness of Instructional Activities by Student
Center, to compare the learning achievement and to study learning behavior for Undergraduate Students
Majoring in Mathematics at Phranakhon Rajabhat. The target group were Undergraduate Students Majoring
in Mathematics at Phranakhon Rajabhat who took binary operation, group, abelian group, subgroup and

properties of subgroup in the first semester of academic year 2013. There are 54 students in the
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experimental group. The experimental group was taught by researcher for sixteen 50 minute- periods.
The Pretest - Posttest Design was used for this study. The research tools consisted of instructional
plans, achievement 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 .05

The research results revealed:

1. The effectiveness of child-oriented instructional activities was at 80/80

2. The posttest mean score of the students * mathematics achievement was significantly

higher than that of the pretest mean score at .05 level.

3. The learning behavior of students was very good.

Keywords: learning achievement, learning behavior, Instructional Activities by Student Center.
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Application Programming Using Augmented Reality

checking in-out the village
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Fnquszasdvesnsialusunsudszendnslimeluladiafiousisisnsinasunisitresnmgtiu ileld
Tunsasiaaouyana sasud Mdroonuythulastmeluladiadiousss (Augmented Reality) anldlunisnsrady
\Sesvane (Marker) 99nM5a3na 10 wdomanaidusiedimeaes Wuandeyadrvesaiosmmne liud suam
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Abstract

The purpose of this project is to be developing using Augmented Reality technology to monitor
in-out the village. The experiment was created the 10 Marker samples which were kept information such
as the number of registered vehicles, motorcycles and photos. When the Marker was checked information
was shown on a computer screen in real time in three dimensions by the camera. The three-dimensional
objects were seen on the computer screen motion tracking markers. These three-dimensional objects
using a quadrature are illustrated by the data owner. The scope allows the identification that the
information shown on the screen corresponds to reality or not such as images on a computer screen as

the owner of those marks or not in order to secure who pass in out the village.
Keywords: Marker, Virtual Reality Technology, Augmented Reality
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Abstract

The aim of this research were to develop multimedia computer on medical technical terms in
Medical Secretary 1 reaching standard quality and to compare the students’ achievement before and
after learning by using multimedia computer for the subject, including to study students’ satisfaction
toward the learning by using multimedia computer. The population was selected of 8 students who
studied Medical Secretary 1 (4073223) in semester 1/2556.The research instrument was using multimedia
computer on medical technical terms in Medical Secretary 1, achievement test and satisfaction
questionnaire. The data were statistically analyzed by mean and standard deviation. The finding was as

follows:
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1. The multimedia computer on medical technical terms in Medical Secretary 1 was ranked at a
good quality.

2. Students’ achievement of learning with multimedia computer on medical technical terms was
higher after using multimedia computer.

3. Students’ satisfaction toward the learning by using multimedia computer on medical technical

terms was placed at high level.

Keywords: Learning Achievement, Medical Technical Terms
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Abstract

This research aims to study the adsorption of reactive dye by using material leftover
from industrial of 3 types wood sawdust, Maka, Rubber and Teang, with a particle size of 30
mesh. The protective dye reagent used in this study is Reactive Red Dye 180. The results found
that the chemical of wood sawdust and wood cellulose were similar at 82 percent in Maka and
Rubber sawdust. The results of color adsorption of sawdust found that Maka sawdust and
Rubber sawdust could absorb Reactive Red 180 at pH 10 using the adsorbent 0.5 ¢ with shaking
at 125 rpm for 60 minutes with concentrated reactive color were initially at 20 mg per liter. This
option Maka sawdust and Rubber sawdust could absorb the reactive red color 180 at 44.25 and

41.75 percent respectively.

Keywords: Reactive Dyes Sawdust
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Abstract

The efficiency study of Trichoderma spp. on rice growth and development enhancing in normal
condition by using 1, 5 and 10 g of fresh Trichoderma spp. sample showed that 1 ¢ of Trichoderma spp.
has the ability to improve rice seed germination rate and high of rice seedling significantly. Furthermore,
the efficiency study of Trichiderma spp. on germination and growth of rice seedling was done in salt
condition (3 dS/m conductivity). Two quantities of Trichoderma spp.; 1 and 5 were selected for use in the
experiment. The result didn’t show the capability of Trichoderma spp. on germination inducing and
growth and development improving of rice seedling in salt condition because low seed germination rate,
slow growth and development, yellow leaves and dwarf seedling were observe. However, the selected
quantities of Trichoderma spp. could enhance growth and development of rice seedling especially on
root length in normal condition.

Keywords : rice, Trichoderma spp., salted condition
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The effect of rice bran oil shortening on qualities of doughnut cake

from sweet potato flour
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Department of Food Science and Technology, Faculty of Science and Technology, Phranakhon Rajabhat University
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Abstract

The objective of this research was to study the effect of rice bran oil shortening on qualities of
doughnut cake from sweet potato flour. The batter was substituted by rice bran oil shortening at the
percentages of 0 25 50 75 and 100. The physicochemical properties of batter of doughnut cake were
measured and the sensory evaluation of doughnut cake was also evaluated. The result found that
emulsion stabilities and specific gravity of the batter were not significantly different (p>0.05). The batter
volume was increased of 6-8 ml in average per the substitution level resulting in an increasing of 1-2
pieces of the doughnut cake in average per the substitution level of shortening by rice bran oil
shortening. The quality of doughnut cake showed that L* a* b* and specific volume were not significantly
different (p>0.05). The doughnut cake presented in a yellow to orange color which was a color of sweet
potato flour. The springiness of doughnut cakes was trend to increases whereas the firmness of those
cake was significantly decreased (p<0.05) with a substituted of shortening by rice bran oil shortening. The

sensory evaluation found that when the substitutions were increased, the sensory scores in appearance
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color and flavor of doughnut cake were not significantly different with moderately like scores (p>0.05).

The scores of texture properties and over all liking were increased when the substitutions were increased.

The doughnut cake with the substitutions of shortening by rice bran oil shortening at the percentage of

100 was present the highest sensory scores. The moisture, protein, fat, fiber, ash and carbohydrate
contents of this doughnut cake were 21.24, 3-79, 11.76, 0.62, 3.39 and 78.67%, respectively, and L* a* b*

of this doughnut cake were 50.43, 17.08, 24.36, respectively. The consumer accepter evaluation found

that the consumer accepted the doughnut cake from sweet potato flour up to 95%

Keywords: Sweet potato, Rice bran oil shortening, Doughnut, Trans fat, Gluten free products
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Development of mixed waffle flour from germinated brown rice

Usealyy yanzwni uaz guaan ldaws
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fnguszasdvosendfoiifiedmundndusiudimiadifagiandnndosen Bumnnmsidduas
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g_jmﬂfﬁ USnannuiy USinanhdasy ad Lr at br AIANEANEUY Amuituie Usiasdung wihiu
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arsUsznauiiuedniinun wihiu 0.45 fadniuves nsaunadndaniu wazdlauanansalunisinueuyadase
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Abstract

The objective of this research was aimed to developed the product of mixed waffle flour from
germinated brown rice 24 hr soaked normal rice and waxy rice were germinated at room temperature for
36 hr, and were produced to be flour by dried milling method. The proximate analysis found that the
contents of moisture, fiber GABA, phenolic compound and antioxidant activity of the germinated normal
rice and waxy rice flour were significantly increased (p<0.05) compare with non-germinated brown rice,
whereas the contents of fat protein and carbohydrate were decreased (p<0.05). The germinated brown
rice flour was produced to be waffle by studying the ratios of germinated normal rice flour and
germinated waxy rice flour at 100:0 90:10 80:20 70:30 60:40 and 50:50. The result found that when the
waxy rice flour was increased the specific gravity and emulsion stability of the batter were significantly
decreased (p<0.05), whereas springiness and specific volume were increased, the L* a* b* were not

significantly different (p>0.05). The sensory evaluation found the ratio of normal and waxy rice flour at the

( 1
L )




NIETINeImansuazmalulad umiverduswigwszuas 4 (2557)
Journal of Science and Technology Phranakhon Rajabhat University 4 (2014)

percentage of 50:50 was the highest sensory score in appearance, texture properties, and overall liking
(p<0.05). The waffle at the ratio of normal and waxy rice flour of 50:50 was then improved the textural
properties by EC 25K at the percentage of 12 13 14 and 15 of fat content in the recipe. The result found
that the waffle with EC 25K the percentage of 25 was the best in physicochemical properties and showed
the highest sensory score. The moisture content, water activity, L* a* b*, springiness, and firmness, and
specific volume were 25.50%, 0.89, 65.85, 5.63, 25.53, 53.54, 5.41, and 3.1 respectively. The GABA content
was 9.68 mg/100g total phenolic compound was 0.45 mg of garlic acid and antioxidant activity was

32.46%. The consumer acceptance resulted showed that consumer accepted the mixed waffle flour from

germinated brown rice at the percentage of 85.
Keywords : Germinated brown rice, GABA, Waffle
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aiawnduvuresudsiaainngn msizwladig
Wnfinmuan@ig wityviddey Ae Tuutedhudn Tl
TUsfu gliadin Fevililalanunsaiinlassaiiangunu 3
Wudadenanlumsihliinalaseadaunndn sasiou
auls ausnagiisneaunstdudsdnidnlunisuan
Wundesusivumeuuntiadiuadaliisneaiunsly
Jndestenuazinuniietsenlunisnandunandouel
MWL

Fafuanudseidseldindindiuazdrundend
Hrun1seenualuwmundundnsusiudanniia
d5aguandrandesien WonauaueIAINABINIS
vosgusinaldlagunmuasdesnisanuazainauiely
msuslanlednmaniisohdulsenues

(Gluten-free

(
l60

2. J99UNIALAZITNIINAGDY
21 ieRAnwesUsznouniauaiivesdiiiuay
FranieseniUTouiisutudniilillasen
FruFeniuinivenssduazt1imiles nu6
nlsedteland Sminunssvdun ogudafuifell
Fu 8 feu Yanudigamaivesu 24 Faluaay
vwnsenilunan 36 $alus anntuthanindunds &
wanslunind 1 wagdiasizesAusznoumand laud
VSunannudy lvsiu Tsiu ele 180 (1]
Astulanse Qneda1uind) As1eriuSuiu GABA
(PauUasan Karlade  waw Suriyong  [2]) AwAs9
Usunmansusenoufluednianun uasinsizi
AsanIalunIieuYadase [3]

22 Anwdnsdniiminzausswinutadng
wenudeiruvierenlunisudanindusinniilagns
ﬁ”ugwu drunaudauandunsdl 1 faudadiniswan
910 F5gn3uU (2555) awidl 2 wEsTlalagldutednn
Euazdmilsnsenununsanananunfisnsidiues
wsdndredmieafisesas 100:0  90:10  80:20
70:30 60:40 way 50:50 ANNANEU 9nTUTHAR A
Miflaaindiindeasenitléundiasziamain vas
druna (batter)  laLA ANUANIUNIE LAZAIUAIG
vosdiiatu Jnrd L* a* b* fMewedosinadiu (Minolta
CR-10) Yadnwaziioduiasioniosinioduda
U3u1m591 1z a3 Tunuiidisudnan wazusaiiiv
AMAMNNIUTEAMANRE feTTlviaziuuAINYoU 7
527U (Hedonic scale 7 point) nagauauvoulunud
naw & Liledula wazAuTeUTIY sl%'pg'mﬂau%uﬁmu
nsfindund 15 au anduiigasdildsuazuun
ANuveugeaiaulutesaly

k4

1
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P1laen ayANLETeIn

q

wrluiinazenn (Sasnd@udanetn 1:3) 7 goumaiivios (~30°C) W 24 Hlug

naﬂiumuwammwm( 30°C) W 36 Falus

<_

a

BULINAIEFBUANTBY TIRaun il 50-55 °C HAuTugavg Usvann 6-8%

U

NEEUADNWAIUANIYLAT DI DUNTUALLATIVUIA 100 LY

|

wistnnanaaen

A 1 NSHERTIURRNIBNINNUI AL T I T

19 wyan dena ity waziheansie Tadiumeiingnsa wiu 2 i

Aogqldutadn uune nduniaan ney AIIIY ww 3 undl

l

Anaunanlafiniiidunaudntalinnufounsyiu 3 gamgiiuszana 200 °C W 3 Wil

|

Mat1INapdIan

2Mni 2 TurpunsHanIilatnInansann

'

61

—



NIETINeImansuazmalulad umiverduswigwszuas 4 (2557)

Journal of Science and Technology Phranakhon Rajabhat University 4 (2014)

M13199 1 1ilagmsiugnu (Control)

3.1 29AUSENBUMLALYR LTI aE I

witlgraenwarliiiunsIenwandlumnisIan 2 wag 3

dunay USuad (nSu)
wdatian, wletndlen 50
ﬁﬂmam’m 35
a9 5
UK 30
nauTASH 2
vty 15
UNEAR 30
Taln wes 1 (o) 1

nMseen lFUSINAIALTY wasUSinaidely
wazUSunauansTulawmsaiuualinfiuduunnsafumis
adf (p<0.05) TuvnueAvdunalusiu losfu wagidad
wualduanas Wesnudadrnsusenaziings
WasuwUamaTuadl laud Wiy ludu aslulawmse
Wolo uaziin Tnsazgnnseduliteulsingluudad
Wanisviauveseulesl tinn1sdesnasyinlauSuiu
Tsdu lasfunasidnanas [4]  elotiuiuiinainnis
\ingvessnsoudlng fuaglaa uazieliwaglaad

2.3 FnwUsunaeans EC 25K Tunisusudss
A maduda

Tngurnanduainifiadnindessenlude 2.2
AnwmislFasusuusamninioduta fe EC 25K 7
Souay 12 13 14 uay 15 ma&fﬂwﬁ'ﬂiﬁuﬁuﬁmﬁ'ﬂiuqm
anduindndusinniilasindiindessendilau
AasgRguaImvesdIunanIwiilatiindessan
(batter) @B AIUAWTUNILUATAUAIAIVDIBLATU
(Turabi WazAY, 2008)3mﬁwﬁ@mmwmqmamw
Tgun Ad L* a* b* dnwasiileduda Usunassimng
warUszLliununInnsUssaaua mﬂﬁ?uﬁwqmﬁa
fagaunieeyt Vst Wi ludu dele
w1 [1] wazansiulanse lneddnnsAuln Usuiwu
GABA ansUszneufiuadniavun Auaunsalunis
Aueyadasy

24 Anwinisgeusuveduslaasenin i
wlriladnusazuandindesten

dndnduginniilat1andessendnuinisg
gousuvosuilaafiilrondnsariudaifiadisagy
Itnaaaudtuiu 100 A lngds Central  Location
Test (CLT) 1uﬁuﬁmaqn§31,mwuw1uﬂi ALY 99
@sniegnndndusiudanmifiadniogy wiey
wuuaeunulifuguslan
2.5 adflagINUNUNITNAGDY

aunun1veasskuuguly block  auysal
(Completely Randomized Design : CRD) #1119
nAaes 3 81 Yrndndasianvhiladiiceniile un
Jaszimand e war  Ussamduda dinadi
Teu13As1EiANULUSUTIU (ANOVA)  uagniAay
wANENIeIRLadesie3s Duncan’s New Multiple
Range Test (DNMRT)

3. Wan157gkazn15aAUs1eNa
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Wi (Veluppillai wazAny, 2009) UIuIa1snNIul
USinnuansuseneuiiuedniianus wazauanunsaly
nsfueyyadasyveudetiudnlasen ulstrudnsen
uwilstmiorlilenuasusdiumiorsen iy
LANANAUNERR (p<0.05) Liesanudndradlothun
wt axiliwdadniinisdunszinsnesiludass i

oy
a =

29AUTENOUTDIEITNIVT wazansUsenauiuedn liuTu
dawalvimuaiuisalunisdueyyadaseiiiudu [5]
#OANABINUIUITBUDY Suchada and Woatthichai [6]
a ! & 1% = 1Y) ° 2,

Anvinvdentruniisandsainyiinisseniduran 36
Flug Analiusunaans GABA [iinduan 80 mg /100g
Wu 220 me/100¢  USunauasuszneufluedniianua
WLTUAIN 0.48 mg of gallic acid/g 1w 0.64 mg of

gallic acid/g

A15799 2 29AUTENBUNIBALYBIUIIAN

p3AUsENEUNLAL] Taeltve 1197980
ALY (%dry basis)  8.36°+0.06  10.50°40.26
TUshu 7.03+0.70 6.69+0.50
Tugiy 2.07+0.05 1.94+0.22
Jele 1.94b+0.01  2.14°+0.03
LN 1.28+0.02 1.26+0.03
anslulawase 79.32°+0.62  77.32°+0.46
asnun (me/100g)  13.79°+0.34  17.49°+0.92
arsusznauiuedn 0.46+0.01 0.47+0.01
(mg gallic acid/g)

ANNENNalUNNS 55.27°+0.07  61.72°+0.04
AuaULABATY
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29AUTZNOUNIAL dmwmiden  9wmilenssn
AVINTY (%dry basis)  8.79°+0.11  10.85°+0.86
TUsfu 6.84+0.26 6.56+0.01
sty 2.11+0.02 1.97+0.22
dole 1.93°+001  2.11°+0.01
LN 1.28+0.03 1.27+0.04
a3lulawnsn 79.06°+0.21  77.25°+0.61
19111 (me/100g) 9.95°+0.01 21.86°+0.69
ansusenauiluean 0.47+0.00 0.49+0.02
(mg gallic acid/g)
mmmmmiuﬂ’ﬁ 58.61b10.11 62.26ai0.23
Aueyadasy
15 -
a a
?3
% 10 b
o
£
=2
05 -
[cw
00 -
Control 1000 90:10

AW 3 AU NI UNEVRIAIUNEL NG

120 7

2)

100 A

(Soua

80 A

o

FAAITUAIAIUDIDUAYU

60 1

=

£y

20 A

Control  100:0  90:10

2N 4 ANUAEIDIATUYBIAIUNEN LG
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32 pansAnwSasIduimInzausEning
wdetmansenmeudetiniletsenlundniueinmiila

ANANNEWT N IZEIUNEN (batter) LTl
fignsdruszninautiadndrendeudsiamiecen
Soway 100:0 90:10 80:20 70:30 60:40 wag 50:50
("l 3) wuislesnsduwesutistmisreniiuiu
ATAUEWT NIV IUNAL WAl uualduanas
(p>0.05) wazfisamdrwveaildnmioendulosay
50 fiemumsdumiziiian iewnanmsld utldn
wilgilfdrunaniaunidaindumsisutadng
willen dvsunaeylulamafuinnndudedridiuasgn
Fuihldunn arnnsidrunauiauniaiudy il
dWineuansalunisinfivenniauazyilinesenia
\dousieonaindrunanldenniudainlilauiniy
seninennsineseInaiiegnieludiunand Arady
dINIzanas [7]

80:20  70:30  60:40  50:50

sngauszulsimienreutiimilensen (Souay)

80:20  70:30  60:40  50:50

dndnserstmiisenasuaminisen (Gevax)
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400 -
—_ da
i b b
C
3300 1
¥
]
&
% 200 -
7
[
@
& 100 +
-
e
2
0.00 A
Control ~ 100:0  90:10

80:20  T0:30 6040 50:50

sasanszinudaidendentedriniivien Gogas)

AN 5 USHesannguenannuaninila

ALduiie (nsw)
(] (WA} = wn
Il 1

—_
I

100:0  90:10

Control

ab

8020 7030 6040 50:50

dndusghuddnidvendaudemmilinn (Gavay)

o L& A o ¢ a
AINN 6 ANULUULUBDVDINARNUNINNLA

o

AUAIAINUAIRIVDIDN AT

v

wuinile
Snsrdruesuilstmissendinturanunsiives
fatuvosdrunanvhiladivuilvuanasguiu
(p>0.05)

ANE L* a* b* U0mandueinunand L* uag
b* Juuilduanauantagudliunnmnaniegia
(p>0.05) Waviudamdreddmieienideunn
wilanafdvwianusssund winlsdmiensend
1§18udindes Feildrurestusifidiinaseu 39
danalian L* vasmdniuninviiaanas
fuulduiutudndos sl

Q)
9

duend a*
WANANNUNNEDRA (p>0.05)

U3u1msdinng (specific volume)  wuindle
Sasrdnmosuildnmisendivtu Ysumssiwed
wunlduanasnna1eiun1eana (p<0.05)  Awansly
Al 5 iesninmisiudasdnrewdeinies

990 drunanazdinuniaiinuindu \Wuguassalu

(
l64

n5IAAeUTivaINeIINIA LaTNISVEIEFIVDINARN S0
danalviusunsvenanieianas [7]

Armnunduile (firmness)  wanslunindi 6
wuinilednsaruvesutsinmiseniiniy dnny
wiuiefiuualduintuunns1afunie@da (p<0.05)
wasfisnsrdruveuiletrniosendesas 50 SAAu
wiuiflesnigauasidiauuduiielndifssdy
nanSaianuiland Wewnainnsfinysuaudeig
witled i lddunauiilaauisadniiuenielauin
Fu dunautanamieuniu Tassadsilinnuud sy
nsindeufivssneserniadululdtdesas denals
NAR AL oy f3nsuveseniadey [7]
M3UsEIUANNNNIU ST HUNH

AudnuurUIINg & nAu saUA iloduita waz
ANNYDUTIN NUTIAUEN BN FudnuyaeUsng @ naw
sawR Ledulanasanureusy fisnsiaruvaanilen

wideganseear 0 10 20 hdAULANANeAUN19aD R
|
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(p>0.05) fazuuunnuwousylusziuiae g luvazd
dnsrdiuveutidnmieisensovaz 30 40 way 50 &
AzILLYNAMENYALTNTY (p<0.05) uAfishIdILTDY
wlethnilenseniosas 50  HATWUUAIUYOUIINE
neaeuTuynAmENYLzINTIN (p<0.05) FeuTaden
dnsndrussnintitrdnsendundsdnamilensen
Foway 50 uAnwIn1slY EC 25K Tun1susuugenaunin
deduavomdndasilaseld
33 wansanwnsidasdiadlneasiunig
USulgsnunmiloduianansurimiia
ATAIINANTUNIZVDIFIUNANIINLAAIN
dnsrdusznnutitinsudsdnmisieniovay
50:50 WU A1nsERuNsldEns EC 25K fi%esaz 12
13 14 uag 15 Liflanuusnaeiun1eada (p>0.05)
drumanunsvediaturesdrunannwila
nonsdIusEnInithirndsntstnuileisen
Sowaz 50:50 wuin Juualduanasdnies (p>0.05)
deannatrunsiivesdiadu fie anuasiives
lusfudiflegludunay 9nldans EC - 25K azyinlif
dunauipuniiadiuiy sdedunislnavesveunas
Tindouileanunldenndu Jaiilihiulusiusauseg
Tudunaulad
Ysuresdnniguesnanduganwiiaann
dnsrdusznnutitnsutsdnmisieniovay
50:50 WU AInsERUNTMEns EC 25K fi%esaz 12
13 14 way 15 fuwalfufstudndesuslifinauunn
AULANFNAUNETH (p>0.05)
Snwauzidodudanisduaitubangu
(springiness)
A1ANEAnguveINGn S nLiaN
dnsduszninutidinesudsdnmilyiseniesay
50:50 Wu31 91nsesunsldans EC 25K fiseray 12
13 14 waz 15 fuwldufiniudndos (p>0.05)
\flosanans EC 25K auaut@lunisgadutinldd uas
Frelindnsueinnilailassadeiiflauinreseinie
whfunszanesegsasinate dwalindndasidaiu
danfiusnntu dauauuiuieduulivanandndes
aamﬂé'adﬁ’ummm%mjuﬁLﬁusﬁu NUINANAN YUY
Fud ndu aniivudgsnanmiieduiadie EC 25K
Sowag 12 13 14 wag 15 Lifimnuuananeiunsadia
(p>0.05) HpzuuusgluseugouUunans uiainnisly
a3 EC 25K fi¥ovay 12 flazuuunameuanngmadey
Funnandnuzanian fsulsdndennsldans eC
25 K fisoray 12 lunsusulgsnmnmideduianes

(
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nanAusiaila 1iesannfiazuuuaauyeuain §
naaeuTuInTign waziiteidunisussndasunu
Jululdlunisinluiaundadasiudenniladnsagy
31n919na8990n laendnduan 1viilaaindnstdiu
seviautsindendsirunienseniosay 50:50 7
Usuuanmnmene EC 25K Sovag 12 fUmnudy
Tusfu Tusiu 1Bele 16 uazaflulewnse windu 27.99
10.88 4.51 2.27 2.18 Uay 53.25 muaAu dUTHIMNS
U1 9.68 Me/100g U3snmansusznou Husdnimun
WinAu 0.45 mg callic acid/g wazianuauisalunns
Fnusyyadasy Seuaz 32.46

3.4 wadnwin1syeuTuveIRUILAAfandn i
wlrmhiladisaguandnndeasen

NnoANTIUNIUIINANERASMIaT1INGReN
wazudaidladniaguaindrindedien naves
mmﬁwé’m’lumiLﬁaﬂ%awﬁmﬁmmﬂqmm%ﬁwL%ﬁ]g‘d
n1Indesen wudi guilnawneFuusenundnsio
Nililadanuifosar 78 Tnsdemaulalundn s
Miiladindevenuazulanmiiiadiiaguaindan
ndowenmuifesas 85 wazguilandiulngjiniud
Tumsdendendnduinnifladnindessenuazutam
dladigaguain Fmndessen 1 - 2 adadeitou Andu
Yovow 41 wmnalun1ndendendndasiniiiadinges
sonazudomiiladnsazuann dnndessenvesuilan
\losann wandusisiaautiauls Sanuazain aute
anunsavinfueald 38nsvinldgenn wasndnduand
Useleyilsiogunin

5. agunan1snaasg
nsWaundndasiudaifladnsaguaindin
naasan M aztmien Tnethursendunm
36 4lus WU Srdnazdmdes wWediunissen
flusuuaudy Wely Ysuimaisniun ansuseney
Huedn uwazAnuaiuisalunisitueuyadase iy
(p<0.05) luwauedivsunailuiu Wiy wavaslulawnsn
anad (p<0.05) NMsANWITRTIEIUTETIILTIT 90N
saudetnunilersen wuil ndadugilAnudangu
wazdSunssumie Suwnlduananiefiusnsidiuves
Frwmiley  AuaMAMIIIUTEAImMANRE nudiAswu
arwreuiunliufistunas fugegaidodnsdiuves
uwiladnileaseniifenay 50 (p<0.05) uagnisldans EC
25K msvegeun1seeaNsureusiaaduag 100 AU
wud guslaaveundnduainniiatiindesenuazuls
Mliladnsaguaindindesen uazeeniulundnsioe

1
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Sovaz 85 waznsldans EC 25K i¥oras 12 agviily
L“ﬁ@é’uﬁamamwwﬁ\laaﬁqmwémﬁmﬂﬁuﬁmwm?\la
dusaguandnindessen 1 naeafldiununisuanegi
11-15 U @nansavinaiilald 5-6 Fu
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