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ABSTRACT

The objectives of this research are to apply the quality function deployment and design of
experiments techniques to develop a bread product with white kidney bean and to identify the
optimal proportion of white kidney bean flour to substitute wheat flour in bread production with
acceptance level from consumer.

The research methodology is divided into 2 parts. First, the quality function deployment
(QFD) technique was used to analyze the customer requirements gathered from the 400 respondents
who are concerned with considered on healthy food products and then transpose into product
characteristic development. Second, the complete randomized design (CRD) technique is used to
investigate the optimal proportion of white kidney bean flour to substitute wheat flour with 10%,
20%, 30% and 40% into the basic formula. The preference testing by hedonic scale 9-point was also
conducted with 100 samples consequently.

The result showed that the respondent ranked the key important to develop bread with white
kidney bean on fresh and clean product followed by taste of product and nutrition. After
development the product as of customer requirement and preference testing, the maximum
acceptable customer satisfactions is given on the bread with 30% white kidney bean flour. The level
of overall preference is moderate of 7.52 and about 82% of respondents are interested to buy this
product.

Keywords : quality function deployment, design of experiments, bread, white kidney bean
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3.1.1 as39deUANUFeN UL HOU Y
aa o a . 9y %
Avdulseansuoan (0L Coefficient) Iﬂﬂl%@@]iﬂ]@ﬂﬂiﬂuﬂﬂ (Conbach’s
Alpha) [48] ¥ lddautasuiningas KR20  Tasgashlgdunummanuseiuaz ldgas

YDINTOULIA AITUNITNA 3.1

k XS?
o= 1- 3.1
=t 52 |
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k R AN S S BT REY
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v Ao A

nsimsuanaanudesiuiidil (48]
0.00 - 0.20 AU A/ liiThias
0.21 - 0.40 AIAFBITUA
0.41 - 0.70 AIMFeIUUNA1
0.71 - 1.00 ANMITRIT TN
Tumsanuisensad 1dnnmsdsatszang Amuaveuvaliegluaniiu
A eassndui uazaamiihionn Tasvinavesngdudaed [49] shimsfuamvia
VBINGUAIBE1AITUNTT 3.2
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szauazuuY 1ndoyahn 145y [50]

Geometric Mean = r{/Nl X N, X N3 X ... X N, (3.3)
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n unu udoya
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Al= Z(ﬂ1ﬂ'§13Jﬁ1|WH‘ﬁi$T‘i'ﬂ\‘]‘flj@ﬂTH1!ﬂﬂNLﬂﬂuﬂ@]fJﬂﬁWNngﬂﬂﬂTﬁmﬂﬂgﬂ?sﬁ x IMP) (3.4

4 2
nnduihnmaniminanudiag laenl3eumey (% Relative) d145UM3

[ :J‘ 9y A
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AIUNAY 51a () YT ($eeaz)
uflaand 1000 59.88
HUTA 400 23.95
viwldh 50 2.99
Tai'ln 50 2.99
IMYHADY 50 2.99

dad 10 0.60
vhamansig 100 6.00
inaeu 5 0.3
CIRTETTY 5 0.3

ERRY 100.00
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RrzsuaNUFeUIoay 95 Tagdnusnuana1anuluuuIdirined Ianuuana1aiued1ell

e

pd1fyNNana (p<0.05) Mimsaadensmingay Taginsananngasnliaguuumasgs

o

=).

e
=4 a o‘/ -d' a =) q')
332 anwsnanihsrmnmmnzanlumsnaavunilaaSuuiladrun
1010 3.3.1 22 la¥rgvearsuauiladrvnnldlunisnaunuuilsadadmsu
1l ] Y
panvuniluasunianivn adus Inaldazuuuanureugega vimiviuhwulsSunaud

§12917 08191198 3 3zaU taPIMIHanULNTaESHUTa9U1I 18N TTUIUMTIRBINUAINA 3.3

E4
v A

o [ U a q'/ d' Y am
fmsdamnanwvunilaasunianivnildlas 2 35 il

1. AUATANINIENTN

o 1 < A S 9 9 &

7AA1AWIAS (Hardness) tioouvnuiluaiondl A101n309 Texture Analyze
JU TA 500 Tag19@20819U11A 60+£0.5%60+0.5x40+0.5 FaauAs 15%Ina (Compression) YUIA

] 4 a < o (Y a A 1
idUFIgUINA19ULIA 4.0 1HUAWAT ANGIHINA (Test Speed) MM 20 AadmATADUINA 1Y
a o [ o ' o v 1w 1

uselumsna 0.5 Hdu naasliifluszezniedosas 70 vesnugedede himsianidied

09/ o =R
AT 6 H1 UASVUNNND [9]



59

2. puanyaeMalszamduda

Usziluguanvuznelszamduda 19405 Taana TUsuan 30 au Tuaaiiiv
= v a v A o Y  amg ¥ o .
AN HATINAUA 1Az a0 IUNTINU AT INASIUUANNYOY 9 52AY (Hedonic Scale

a a 1 a o J [ a o a o v
9-Point) Tae1#du3 Inalsziliuanuseuaendndmai luilodediu nauaa ndusans anwuy
9 E4

1AEANVBBY 1ABTIN NINTNUHUMMINAABIULUY CRD TasdeauungIuaail

Hy = =p=p,

= 1 Y v A [ Y
H, : 3 podrarioy 1 dalian ludwhiu

=

Tagh  H, Aeaundsvosnzuuunuwey litana1any

H
H, ADANRASVOIAZIUUATINFOUUANAINN

i, flo AunfAsvonzLUUANNIUMINARETEAUNd NIt Seeas 10

u, flo AuRAsYoIRZILUANNFIUMINARDTZAUNdNTaNuTlin v Seeazs 20
u, Ao AURABVBIAZIUUANUFDUMINARITzAUR N TaANnilanIvTosas 30

u, Av AURABVBIAZIUUANNFDUMINAREITzAUNa s IRNntlsnIv S ovaz 40

o d' 9 a 4 1 1 d' 9 .
‘L!”IWa‘V]"lﬂiﬂillﬂi”l%ﬁﬂ’nuu@]ﬂ@nﬂEU’ENﬂ”ImaEJI@]EJGI,“FDuncan’s New Multiple

1 ] ' v 4
Range Test N5zAUANMF0IUT08aL 95 Taesnysnuanaeaiulunuidesineds anuuandg

Auedelfod1Anyn1edda (p<0.05) imsaadengasvuniluasuuilsnrv Tagiosaan

A = (% ¥ A d‘ =2 o a
ﬁmmmuuumaammmaﬂymzmaﬂizamauwaqwqﬂ edAnyIMIsonsuruNilaasy

U

uithidumnmngauae 1



60

1Y a v dJ a )
3.4 mgeniunandanvuntuasuniladivg
[ Y Aa 1 a o 4 a o axg Y
nadounseoNsUvesdus Inanerdasuaivuniludiunilaniug Taedsldazuun
AMNFOU 9 52AY (Hedonic Scale 9-Point) AUNguAU5 Inana ldmau 100 au Taemsnadon
WUD CLT (Central Location Test) Iaguandiesrsvuuilaasuuilenrviniuisyedlu
a ag 9 [V A Y A 4 o
g lndeniau weunuvaeuny dwaaslunini 3.4 uazsrusiudeyan lduaziinig
Ysziluwa eduuinwd (Feoaz) luilhisarunnuveuTassiu nazwanmsandula

Y
@ a o J
ﬂﬂﬂﬁﬂllagcﬁﬂWﬁﬁﬂﬂ!“ﬂ

M 3.4 vunilaasuudligrvndmsumh ldneaaeunalszamduda



UNN 4

Y

d
Nﬁﬂ1’§3!ﬂ§181"iﬂlﬂﬁq~!ﬁ

o a a v
WA IANHUNUITY
a o dy o = v As 1 = A tﬂy a @ 4
Tumsdetlazmsdrisndeiadeninadennuianelalumsidendgenaadumnvunil
MONITUINNNADANADITZHINANUADINTVOIAUS InaTaundesinamumaiinuesnis
HAA A28N1TNTLIONINNIFIAUAIN (Quality Function Deployment; QFD) tile 1¥aunsnwai
a o Jq9 Y ¥ Y 9 [ 09;1 ) o A g 9 9
HaAA A 17 Idauanudeimsvesgna nasnniuihildeiiluanudesmsvesgniuas
o a { 0w a 4 a
Havenrunatdanianud1dguiins1zHA18MALANITeNUDUNITNAADY (Design  of
. A = = Y a o a =
Experiment; DOE) iVofintgasimunzaulumsldsinanisarvmammulsinautleaaly

[

a a M A 9 =1 " 9 A £ o a Ay A dy
nmswanvuniluasuutlinivniadeanuianelvaodus Ina awamsduiumsielae
° v F4 a v v Aw o do
4.1 d1539A0d09n15VegnA laanIseanuuuaa v InufedeNaNUE Y
nwgAnssuMsuslnavunile
4.1.1 HaMIATINARUANUFONUIV TV IN
Y 5 = ° Y @
nageuAugndetveuiemvenudounin Taslinsi hlidueiue19sdn
Uinwmazdiderrg vazihunlsulgud lvduau pawr msiGesdrdu udnilinaae
(Pre-Test) tivon1nuFo1 L Tagii ldnaaedldnudus Inavuuils $1uau 30 au udaii
a 4 d' q'/ 9 [ a z{ ] .
BuYAeUNINNINATIEHIANNYeNY Tasldgasduilsednsuearh (A Coefficient)
% a J v ' o § o { [
Y99A7OULIA (Cronbach) HamsAas1zdlaIng 11 TdmszauanuFeiunsza 0.8
o 1 aa o 1w ' & g v '
AAMIAINIEiareIi IUNqUA29613 Futludunuveanguilszanglu

Y Y 1
mM3vensail Taelditmsmuuningudiednnnaunsi 3.2

1.96°
4(0.05)2

n = 384.16



62

vz lddwungualediuniny 384.16 n5e 385 Ared1 tivetloanunsgadoves

‘ 0 ' o & o A g o, 4
nuudeunwiesaeusin insuduauyssl Seiimsnudediunmiusiuiuionua
400 19819

[ 4 o a a
412  danvaenalizmnsmanuazHan1sd1sangans NIy lnavunilives
IS TG R T REY
9 a <3 T W '

911nM3d15294D5 1na Tagnsuanuunaeun1y uazNuYoyavenquAI0gI
o v 9 A ! 1 < a Y = ] [
31191 400 AUNUHUT Inavunile agdidiunindluwerg Segaz 68.1  Neigedluyia

2 Y = [V Aa a2y = 3 Y]
21-30 1 So8az 50.9 MsAnwITzAUlTYIaTTosas 72.1  Uszneuerywiduwiinau
a o Y = Y1 = 1 1 Y A
UsHmenyu Sovaz 39.3 fisre laneaeueglusie 10,001-15,000 v Sovaz 33.3 iWodounw
o a o 4 1w 09; 1w L4

doyan llvesnaadusivuuils nunsudsemuaunil 12 asededdansd Sovaz 47.2 1den
dy dl 9 Q' a LY/ [] 1 9
Foyuuilanannu Sevaz 26.4 vounausssuaavesyuuil liilgaas Sosaz 29.9 youvuw
[y 4 v J o [ 4 o 4
eldiodad fovaz 18.3 Idanwaulanugilanyel Sooaz 82.2 Wnvzdeaunilininduazain

dy 9 dy 1 Qy 1A 9y 9 A @ a [ 4
U0 I0UaT 54.3 imﬂumi%ﬂwu”lumu 20 U 59808 50.4 UAZUVIYANDWANUTINAANUN

\3

@

' Yo 9 ' a [ A a v oY
yuuil wuldsudeyainmsneinuommsogunnaining, Tnsvimi fevaz 16 1nefin
A o ddo o v Yo A o  dd o o A o Y
HARAUANIN0IN0291) Sevaz 49.9 FinwaasmaintIndIvIAen NIV Seay
' ¢ o Y & o = = o A A A
22.7 linsnnlsz Tenivesnrvn Sevaz 69.9 vuniluiegunimeziisdanausyimioiny
idule Sovaz 30.6 aulavsInavuuilinaunilesnrvin Sesas 87.7 aunsonaasdoyaves

Uszmnsnquiiodiasiuau 400 au 1ddemisia 4.1



M3197 4.1 ToYaULINGUAIDENTIUIU 400 AU

63

lade U (AN) ard (Jovaz)
1. 1nt
WA 124 31.0
AN 276 69.0
591 400 100.0
2. 91
§1n11207) 96 24.0
21-301) 206 51.5
31-40 1) 51 12.8
41-50 1) 36 9.0
51-60 1/ 10 2.5
11NN21 60 1 1 0.3
37U 400 100.0
3. 5¥AUMSANYN
Uszoudny 6 1.5
WEINANY I DNEUNI 32 8.0
aullSyanviomoum 34 8.5
Usaanas 292 73.0
gan T3 35 8.8
37U 400 100.0
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lds WU (AU) ard (Jovaz)
4. 91FN
Wniseu ndAn 131 32.8
sudhasialal 10 2.5
SUT NS N33 IAMN 54 13.5
Mg 20 5.0
WHNUUTHNONTUY 159 39.8
UsgnougsnaaIudd 6 1.5
ouq 20 5.0
590 400 100.0
5.5
#1191 5,000 DN 69 17.3
5,001-10,000 1% 97 243
10,001-15,000 UM 135 33.8
15,001-20,000 UM 35 8.8
20,001-25,000 UM 27 6.8
25,001-30,000 VN 9 2.3
30,001-35,000 LN 11 2.8
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5-6 A% 35 8.8
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{la9e
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vuuileda 145 36.0
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8. nanvosyuuilaiisen’
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U 2 0.5
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37U 400 100.0
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9 2
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Development of Bread with White kidney bean Product by Apply of Design of Experiments
Tanddl fiyy’ szdl myau” esfas gudua i’

undnde

miAsuatudidumsihmadiamseenuuunsvaaes (Design of Experiments) w‘iaﬁnmqmﬁmmmnlu
msIidlsdamamamuBanaudlendtumssdaviads SupeumsinundimsAngasug e syuuds wud
Phinumseudladanniiesas o defesaz 50 Aevsiighii Inmiamsveusugega inslfuryagmamyesvuanle
wduudledanns Taod5ufinanhld wududednfnaniuiiu s1.82 nfu mngm'ﬁugm o lda
Water Activity (A_) vosuvunilandedush ﬁfh‘lné’nﬁmﬁuwuﬂagwsv‘fusm‘lﬁ uaziimavi I innuudeanasnin
4227 thdu anaunas 30.27 hdu dwavfﬂﬁl{faﬁuﬁmawuuﬂu@umnﬁu seninwnmsulsBanaudledavn
eduluvunTseonidu 4 21 fefeva 10, 20, 30 uag 40 My wuidud TaaRamsseusuvusTaaiuuldan
ffnadesas 30 inniiga i linageumsseniunindusinudu’ Ion 100 au TaemsIdazuuuniusey 9 szay
(Hedonic Scale 9-point) Tunaidnuaizdiunau nduse anunjy uazanuweusan wuiigiauleededndiudevay 82
udide 185udoyaiinfudannudamswialse Tond fus lanidamsveusuiituiuiiudesas 100 Tanamedeya
ﬁ'mTmmmiﬁﬁwadaﬁ'ﬁﬁmmsmuqnﬁmﬁn Aaflufevay 81 dmri"‘r’;ﬁmmsmmuﬂanlwﬂﬁw%umms

iegqunmilfevas 19
midAgy: vunls, 03917, MILBNUUUNIINAABY

Abstract

The objective of this research is to apply the design of experiments (DOE) technique in order to find the optimal
proportion of white kidney bean flour to substitute wheat flour in bread production. The research methodology firstly begins
with literature reviews the basic formulation of bread production, it indicates that the suitable proportion of white kidney bean
flour to substitute wheat flour range from 0% to 50% according to the maximum acceptable customer satisfactions. Secondly,
improving the quality of bread with kidney bean product is done by adjusting the quantity of water. From the experimental
testing, using water 81.82 g. given the Water Activity (A ) value as equivalent to the A of bread produced by basic formula
and the hardness decreased from 42.27 N to 30.27 N. leading to the bread’s texture become softer. Next, the preference
testing by hedonic scale 9-point were conducted with 100 samples to find the optimal pfoportion with 10%, 20%, 30% and
40% of white kidney bean flour to substitute wheat flour into the basic formula bread production. The result showed that the
bread with 30% white kidney bean flour is the maximum acceptable customer satisfactions. Eighty-two percent of
respondents are interested to buy this product and as a result of providing the information of white kidney bean nutrition the

customer acceptance level increased to 100 percent. The information of white kidney bean nutrition has 81 percent and 19
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percent impact to a person who diet and control weight and a person who interests an innovation healthy food product,

respectively.

Keywords: bread, white kidney bean, design of experiments.
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