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Substitution of Brown Rice and Germinated Brown Rice to White Rice

in Fermented Rice Noodle (Kanom Jeen) Product
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Abstract

From studying on substitution of brown rice to white rice in fermented rice noodle (Kanom Jeen)
production at the amount of 25, 50, 75, and 100% (by weight), physical properties of the noodle were
investigated by measuring color value and texture. It was found that increasing of the amount of brown
rice, the noodle was darker. While the redness (a) and yellowness (b) were increased, L value was
decreased. The maximum tensile strength of the noodle was decreased and the adhesiveness was
decreased . The result showed that 50% of white rice could be substituted. After substitution of 50% white
rice with germinated brown rice, it was found that, the color of the noodles were darker. The amount of
ash, fiber, protein, and phenolic compounds were higher than regular noodles. However, the noodle
contained less fat and carbohydrate. Gamma amino butyric acid was not found. The noodle got less score
from the panel in sensory evaluation test than the noodle from white rice

Keyword : fermented rice noodle (Kanom Jeen) germinated brown rice
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3.1 5AR (L, a, b) lne/%isaeda (Minolta Cr-300, Japan)

3.2 A NITUNTAAN (Inolab pH Level |, USA)

3.3 ﬁ'ms-*immﬁqmaﬂ Faniasindedida (Texture Measuring System, §1 TAXT2i, UK) Toeld
FadaussRuLLEUtaEFEs Wadaatie Spaghetti / noole rig (A/SPR) FlaTEEze 30 DAAINAT SRTIANNIET
Tummagan 3 NARWMAT/AUW Trigger 0.5 WU i""El::‘V\WJQﬂLﬁ@’tJuV\ 50 uamum

3.4 nedauRnNNNLTTamANaR uaneulsng nausa iladuda uazamusenlauss oy
¥ hedonic scale 5 T¥all 'L‘Ememuﬁ'hid'mnwﬂnduﬁ'\mu 30 AU

NANTITNARDIED 3.1-3.3 AATIZHAINHUANANNINATAAINUNUNITNARDILUL Complete
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gagerigsnsnlimaunililaefiarsnnaniadeiifenias
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domized Design daudia 4.11 1Hununsnaaasuul Randomized Complete Block Design (RCBD) $inns
NAARIADITIULFE LA RLANNUANFANIIRIANRAALESE Independent t — test

HANITNAAAN uaﬁmscﬁuamiwmm

1. AnmFunumsnaunudndaanniadianaasnivanssnlun1suatduTuaR uuilivein
NANNSANHIANHTIENINIENIN NNFHATIZIANR AUAIINAIN (L) ANRWAY (a) ANRLUADY (b) uax
AuTIAgeqRTadduIuNAUTnauuidnTsteiinanfedtanas 25 50 75 uaz 100 uaadlu Table 1

Table 1 Color value and the tensile strength of the noodle after substitution of white rice with brown rice at
02550 75 and 100% by weight

substitution level color value .
(% by weight) L a b tensile strength (g.)
0 97.85+0.36" -0.15+0.04° 1.81+0.33° 4.58+0.06°
25 97.65+0.55" -0.02+0.04° 3.21+0.21° 4.44+0.06"
50 96.98+0.59" 0.06+0.02° 3.92+0.34° 4.08+0.07°
75 96.58+0.68° 0.23+0.05" 5.68+0.24" 3.85+0.04°
100 95.99+0.50" 0.44+0.03° 6.88+0.22° 3.71£0.04°

mean value followed by different superscript in the same column differs significantly by Duncan’s multiple range test (p<0.05)

410 Table 1 WN1591AIIIANE ANNNAINS (L) ANRLAY (a) ANRLUASY (D) WU NIenALNLdnadaeng
ﬁfzrﬁ'nnz”i'aw'h'lﬁf—iﬁ’ﬁffﬂ'lﬁlum”f;fﬂmwuu;uﬁmwmeﬁi'}qﬁu’ﬂiiwﬁﬁsm‘?']ﬁcywwmﬁﬁ (p< 0.05) Taewudn
AR5 A A HEda (L) mnﬁam sﬂqmmﬁaﬁq'aihwuuﬁuﬁﬂmLmuﬁ'mﬁmﬁwﬁqﬁmnﬁm
s’aﬂav 25 50 75 Uz 100 ANNANAL wummau,m (a) UzANRIMARY (b) 189FIRLNIALTRNA NI Fad
muumummnmm ?mmmmmamwumuwmmemwmmmmmnaﬂﬁ@ﬂm 75 50 25 LLaJﬂumu
$rdmne Auddy Bunndinandedifiniuasin idurunRuiAdmaes (o) Lﬂummwumﬂw Taeiid
waadisfiudinaadiieandudntion ieeinAdun () Wuuanfududuieetu viiesaaniinandes
it siadifesnsaiien Luﬁmﬁmﬁqﬁqﬁdqulﬁ'@ﬁuLuﬁmﬂﬂ' A liiARAN Lﬁaamniaﬂffmnﬁwﬂu
mutﬂfaummm (m'aum 2547) mﬂmwmluLuﬂLﬂﬂmumfmmﬂwnvuamﬂanmmmmmq Ynofi1Bazild
smnmvitetiesduat fuszaun1sding Fofunslitinonfedelllidndainaduiddady Taonans
nnapeaEARSadTLNNIMARRLTEY SsnsuazgUiu Tl w.a. 2549 Flinaaasndmuniuiloninanin
n&ad el Auganoniuiiuaswennza WA B ndnandeftiiuasii AR inAe Ny
wzuiﬁmmnLu'aLﬂﬂ‘nuufﬂnwuauuLuamrmvmqmmnﬂu'aﬂ

AMNNITANHIAILIIAIANEA (tensile strength) muﬂuﬁwﬁﬂwanﬁamwmﬂmmwﬁmﬁmﬁwudﬁ
m':mﬂLmuﬁwﬁmmaﬁaﬂﬁﬂnﬁ@ﬂwﬁmmwnﬁuﬁﬂﬁmLtiqﬁm;mmﬁLLuQTﬁmmm Tnemnsiaatnaiiany
WANFANNRUR T ATUNNETR (p<0.05) WudrauNANAINdITRTIaTAIA N UNIULIIARgIEn
9 BNRILLALTINALME it dandedenay 25 50 75 uaz 100 Aud L viantiesaniding
n&aediininuduleainisgandiludinnnn (ito and Ishikawa, 2004) nnzingaslitiunszuaunnsdng
Aetldnudediuuininmideiney Sedauiitidiuluenmsge (asaud, 2547) dndleiliivlansandalu
Tasaaramnn vinligaduin i @80, 2545) anouidlfissnniudsin Bidunaeduidusaciaonuwmiis
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lingad WaNanINEAWMULINTL EWILNALR IFRsliA s tasauas e adnedu i issAuaziuug
ANNTBLANNGNENARBLNWNUTZAMANLAAN Table 2 antinaY ABAAKBINLNIINARDITBUTNINIUAY
griunlut] w.a. 2549 AinudaniemaunuianndinanfacluBuniisivasin I uausauiianumilen
AnGa

Table 2 Sensory evaluation score of the noodle after substitution of white rice with brown rice at 0 25 50
75 and 100% by weight

substitution level

appearance color odor Texture overall liking
(% by weight)
0 4.00+0.63" 3.91+0.74° 3.92+0.49° 4.03+0.47° 401+0.37°
25 3.86+0.45" 3.68+0.53° 3.98+0.42° 3.99+0.43° 4.01+0.41°
50 4.05+0.59° 3.48+0.55" 3.86+0.61° 4.07+0.53° 4.02+0.82°
75 3.43+0.64° 2.74+0.60° 3.31+0.84°  3.54+0.42° 3.43+0.66"
100 2.72+0.41° 2.20+0.54° 2.84+0.61° 2.86+0.42° 2.62+0.48°

mean value followed by different superscript in the same column differs significantly by Duncan’s multiple range test (p<0.05)

AN Table 2 fuansnizisng wuiAzLuLAN TR Huanaia Fununmeunudinangaa
Ty Imﬂmuuu'nmmﬂmqmnmwm-ﬂ’nLta:mamqumLmumwmmmmn'mamiaﬂav 25 uaz 50 i
WANFNATL WALANFNIS N ILNALINA LN T AT daednandadiatas 75 uaz 100 atin A ATYNNADA
P & o w -~ , & -l > o §w
(p<0.05) WHatFu1tun1snaununniu aznn iidurunausndinedy uilansnzdunazuas nnlinzuug
AINNTALAARY
v ' v o § % v v - o 1% -l v
FuANTaUR WudINIsaunuindnuafaadnandasinaniliiazuuuauseuduun liuanag
AuBuN AU NIy Tasazuuaasnetiandtadneauasiatinaninaunutiindnuasandng
nfadfatay 25 lluansreiuatnalidadAryn1eadin uwivsansatinaunnsnaanruduinaunuiinndaeng
¥ v o ) | ae 9 o aa - o PR T o
fatidinanfesieaas 50 75 uax 100 atinalitdATYMIeans (p<0.05) lasannsaatnaunAun IR dna a1y
' -l = ¥ rf ) - - d' v s
Brurumamauwny Inanwudrruraniddsdugrouwaiiudrnenwassendndnties Teaanaieaiunanis
a P { ' ' P | a & o '
AATITHAR NHANATNARRIUATAT b NHANANTH BN AWUA2ENINAaaRNTL Al Table 1 ugsnLdn
mslirzuuuAnugeud §rinimessuteuunduiidtauinnd Tnaseaaiasiusenuresinaunlull
d‘ 1 [ =Y v - | el < A e
WA, 2545 Anudamudngusineiessy 77 1auReaenunandnd 109aannARI10annaviTaRATH AN
AN6TU
v - ' o o v v vy a o g% P
FIUANMNTAUNAY WUTIINTNAWNUTITAT19Aadandesiinani WA uuuAI ntaunau Tne
ATUUUANNTALTBIMIDEN9A NE TR T uasFastannaunuitadaanfaadnondadtenar 25 uway 50
1 s ] d‘ v o v v v ¥ 1 = o 9 s -
wansinsansaatireannaunuinadanafoadinandedsetay 75 uas 100 atnaldudAtynatia (p<0.05)
nudnruNANaInd T La T auNA U NA LN LI dR g s e d1andadietay 25 was 50 THATLLUAINNTEL
2w e 4 e o an - . . ¥
funaulaifnaiuetindivedAgnieatia wiinfFuniinaunugandttaaay 50 asinlflAnzunuaaas s
- 3 y o o = . v o . 4 o
Wesandnandesitunadlaiuazlusiunnnndnludinadmang (Juliano, 1985) 1atinunszuaunswein ans
wanaziian nasuilas v lifanausdlanisia wasnnliazuuunissansusnas
v v
FuANTaLHaANNE WUTINIaunEinaTaT1asaadinanfas N liasiiuA Nt LA W He dNE
wprunAuiluu Hinanastailad Aty neadia (p<0.05) widaaiu Tausaatinsaninndaunaldnzuuu

a’m’nnamgﬂ u,a:g‘msf ranmngmaasiaznalulad
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TaisinaannsaetnfinaunulinBunndanas 25 uaz 50 usay mwmm'amwmLmu'luﬂ?fmmmﬂav 75 uay
100 ‘EmﬂwmumnmwmmqLLav‘numuwvmuwu‘lmﬁmtumﬂa" 25 uaz 50 THanmue Luaﬁuummmu
sunAuRmies Tt adne widada Bununmawuihdesss 75 uaz 100 EUIUNALAZ TR ey HANg
ma’ammaﬂmﬂamnuwammmamwﬂ'ummmmlu Table 1 mmummnmmmwummnumﬂ'lﬁﬂﬁmn
T

snuAntauinasN wm'm'ﬁ'lw'nnammLmumwmmuNam'Luﬂ:LLuuﬂmwnﬂuw'lmuumTuu
aAaRLNI AN ATYN1IaDA (p<0.05) ImﬂwmuwmmnmwmmﬂmﬂvLLuu‘luWNmmmﬂmqummu‘lu
runnfanay 25 uar 50 wiwAnANAInauAuinauwuditadnsadicadtandactasas 75 uaz 100 wag
esannmuaAuiidnwolnng s Saasmiinga bineds daunuaduanmethivewnilnRunager
Az 75 uay 100 azflanunistinveulias 1adne

RINUANITNARDIALAUGN Lﬂlﬂﬁ'ﬂ’]‘im’]ﬂ:LLuuﬂﬁi‘ﬂQ’\uﬂmUﬁﬁuLﬁyﬂﬁuﬁﬂLL@:’,ﬂﬁTﬂ'EJJJ?U?QN'nm
TUNAU WU MAWnUFadinanAesanluBunabenar 50 vnlshatngldazuuulisinsansunEuilaly
naunudaedinanfewan uldnacfiAAuazAusaiegeqauansnani (Table 1) udgnasaudaiunsoneusyly
FulszidanmBununimawndianas 50 lunismaassialyl
2. ﬁnmmédsznauwa=qmmwmwuu3uiwi’n‘i’1w‘mmmuo’fwi’wnﬁmmnquwul‘%ﬂmﬁuu
AruNIuTlinaunu

HANITANHIANBIUENNNENINATUAIAINATINN (L) ARLAY (a) ANRIUASY (b) WAZAUTIPIGRR
apauTLNALTINAUIE TR astinandewen luiunndesar 50 uRsuWeniuELTLELaNiaTe
977 wass ki Table 3

Table 3 color value and the tensile strength of the noodle after substitution of white rice with germinated

brown rice at 50% by weight

substitution level color value .
. tensile strength (g)
(% by weight) L A b
0 97.56+0.76" 0.02+0.20° 1.5140.54° 4.68+0.64
50 93.62+0.42" 0.13+0.05° 3.30+0.45" 3.87+0.73°

mean value followed by different superscript in the same column differs significantly by Independent t- test (p < 0.05)

31N Table 3 NNFIATITIANE WLTIATIAMNEIN (L) AIRUAY (a) ATRINADY (D) BRITUNAWIEEN
saatlimNLAnANaiuetnaTludAtunneaia (p<0.05) TﬂEIWLI')"Wﬁ‘)ﬂﬂﬂ“ﬂuﬂﬁu“’l’]ﬂﬁ’]'ﬁfﬂﬂ’:’)ﬁvﬁ'ﬁﬂ'J’m
#9719 (L) N1nN31 wiR AR e (a) wasiiAdmand (b) tieeinan Fauanslivudnsnatneidnaandn veiliiasnn
wiaNaANszAUN TR Ade i dnaaniiuanseiussl¥nanaude

daukuAussiagean wudrunAuiliinanfessenaunuiAussiegegaiieandisusauin
FnrnetnittdrAnadadwinaiu (p<0.05) vailifiesaninangeseniitiunndoamisgandtiing
i dethanlimaun Ao lidedudarasuduiliiao sumiliatieuaskcumauadei lina1anuis
LANANMITY Ll?u'1m‘iﬂTﬁumaqﬁﬁqnﬁmmnﬁqandﬁwﬁmmq (90W3F, 2547) Auann iAo uwilaonaud
TuNAuana froudntiunullsiuasifisaiesiuasnumiioaresiin ilesanniaseairaaelsiiuas
Fnsaamewasiaasamm i liiasamila Ao uwarANBAnEUANAT (Chrastil, 1990)
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Table 4 Proximal analysis of white rice noodles and 50% germinated brown rice substitution noodle

50% germinated brown rice

composition white rice noodle
substitution noodie

moisture content (%) 78.80£0.33" 79.38+0.16°
ash (%) 0.22+0.05" 0.3240.03°
fat (%) 0.48+0.03" 0.410.02°
protein (%) 3.08+0.07° 3.40+0.08°
carbohydrate (%) 17.42+0.49° 16.49+0.34°
fiber (%) 0.01+0.00° 0.19+0.00°
phenolic compound (mg/100g) 28.69+0.05° 48.79+0.09°
gamma-aminobutyric acid (mg/100g) ND ND

mean value followed by different superscript in the same row differs significantly by Independent t- test (p < 0.05)

ND = not detected

1 i v o b 4 J
q1n Table 4 wudnaunAunnaunuiindranqsqaditondswansasay 50 HFN ARG BN Tusiu
¥ <l - 1 <l v s 1 o v i '
Culeamis wazansdsenauiuadn nndnrunAuiinadneg wiliunaluiuuazanfulawmsatisandnasing
TledAtyneatia
g = d‘ v o $% £ =l d" ' ¥ o ' =l

NUNTUNAUTNA WAL Ed19nAewantatas 50 H1FNNnuANTUNINNG1TUNARdNadR19t19l
YudAtyneata (p<0.05) vetlilasanniunaleamsluitandaseniiinnnnanluinadaanavinlaunsa
gadurlfinnndrdslainanoniude uarwudnauduinauwnudinadaanafiasdinaniessentansy 50 Hiffunm
@i Tudsfiu uarlaarwisunnnanaunduiinadaannenaiidadAyneads (p<0.05) Teaanadaiuaidse

- ] ‘ o o P PUD . v ey i o
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Table 5 Sensory evaluation score of white rice noodles and 50% germinated brown rice Substitution

noodle -
Sample appearance color odor Texture overall liking
white rice noodle 3.81+0.40° 3.98+0.45" 383:0.32" 4.01:043° 4274041

50% germinated brown a
°g 3.67+0.40 3.49+0.41° 3.70+0.30°  3.20+0.30° 3.59+0.40°

rice substitution noodle

mean value followed by different superscript in the same column differs significantly by independent t-m
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