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Abstract

This study investigated the optimal amount of brown rice flour from the Med Fai 62 variety by
comparing the physical, chemical, and sensory properties, as well as consumer acceptance, of instant
noodle products enriched with different protein sources. The results showed that the physical and chemical
characteristics of instant noodles in which wheat flour was partially replaced by Med Fai 62 brown rice flour
differed significantly from the control sample. Increasing the proportion of Med Fai 62 brown rice flour
(10-30%) affected the lightness (L*), red-green (a*), and yellow-blue (b*) color values. Higher levels of
brown rice flour resulted in a darker noodle color. The color values (L*, a*, and b*) ranged between 17.92-
69.73,3.35-11.00, and 6.10-29.88, respectively. As the proportion of brown rice flour increased, the L*
and b* values decreased, while the a* values increased. Compared to commercial samples, the moisture
content, water activity, and texture firmness of the instant noodles ranged between 0.39-12.95%,
0.13-0.61, and 0.38-29.73 N, respectively. Cooking time, cooking loss and water absorption ranged from
3.00-7.17 minutes, 1.68-7.13 times, and 25.32-31.65 grams, respectively. In terms of sensory quality,
the instant noodles containing 10% Med Fai 6 2 brown rice flour received the highest overall liking score
(8.23), which was not significantly different from the commercial instant noodle sample. The instant noodles
with @ 0.29% reduction in sodium chloride also received the highest overall liking score of 8.00.
When comparing chemical properties and texture of the brown rice noodles enriched with protein, the
moisture content, water activity, and firmness ranged from 5.28-8.04%, 0.58-0.66, and 14.50-17.48 N,
respectively. These noodles exhibited increased cooking time and weight loss compared to the control.
Sensory evaluation revealed that instant noodles with 10% Med Fai 62 brown rice flour enriched with soy
protein powder received the highest overall liking score (7.87), while those enriched with cricket powder
were not significantly different from the control. Therefore, dried instant noodles fortified with 10% Med
Fai 62 brown rice flour, reduced sodium chloride by 0.29%, and enriched with soy protein or cricket powder

have potential to a commercial product health-conscious consumer.
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vouduvzniutiiinndeudinihe 62 suwiiadusaguiinisiasuwlasdmalifidnuazduduina (i 2)

<

= wa A= o v 1% <
M990 2 ﬂaﬁuaNU@]‘V]'Nﬂ']EJﬂ'TWGUE]QU%‘VmﬂﬂﬁWLi?]g‘ljl,l,{]ﬂ‘ﬂ’]']ﬂa@%llﬂﬂqﬂ 62

v And

NI
Commercial-A 67.91+0.20° 4.36+0.04° 19.45+0.24°
Commercial-B 69.73+0.63° 3.3510.06f 20.2510.15bC
Commercial-C 65.57+0.23° 6.25+0.13° 21.01+0.12°
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L And
MNIDYN
L* a* b*
Control 45.41+0.31° 11.00+0.06 29.88+0.31°
MFF-10% 24.49+0.68° 8.87+1.20° 10.51+1.23°
MFF 20% 20.45+0.10" 8.80+0.12° 9.02+0.08°
MFF 30% 17.92+0.13° 7.04+0.18° 6.10+0.06'

wuee: Afnanaduaeds + drudenuuninsgiuresdiedeiivingl 3 ase (n=3) fadnusenidy

o o

Aupnaneiulunedutife I ULEntIANLLANANRE N TEEAYSEDRA (0<0.05)

ANUTNIUAINT U (Moisture content) A1UTNNUUND AT (Water activity, a,) LazA1IAULUULLS
(Firmness) weaugnd Asdniaguiianeg seninedesay 0.39-12.95, 0.13-0.61 waz 0.38-29.73 138U auaau
TAgAMULYULTDana9970 29.73 10U 17.23 976U wansman15199 3 vl e9aniil autat1andeadingd e 62

nawnuw s dvihlivsinalusiununanngnuresutiandanasdaingmuianawilinnuuduioanas

P wa = Azt o & v 1% <
M99 3 ﬂm&MUWVl’Nﬂ’W?Jﬂ’WWLLa%Vl’NLﬂM%aQUSMMﬂQﬁWLiQEULL{]Q‘U’]’JﬂaBQLQJ@Iﬂ’]ﬂ 62

ﬂ’)']?..l‘?gjlu o mwuﬂmﬁa
A1a819 ) USunandase .
(509a2) (HInw)
Commercial-A 1.10+0.09° 0.16+0.04° 1.39+0.31'
Commercial-B 2.25+0.22° 0.38+0.04° 0.38+0.08"
Commercial-C 0.39 +0.27° 0.1320.02° 3.55+0.35°
Control 6.18+0.17° 0.60+0.01° 29.73+1.37°
MFF-10% 12.95+1.39° 0.610.01° 24.21+0.69"
MFF-20% 9.92+0.75" 0.61+0.03" 20.49+1.52°
MFF-30% 6.32+0.57° 0.56+0.02" 17.23+0.42°

wuen: AfLanuduaeds + drudenuunnsgiuresiiegeiivingl 3 ase (n=3) fadnusenias

o o

Aupnansiulunedutine i uLEntIANLLANANRE 1 TEE A MSEDRA (0<0.05)

NAN57 4 BBUIBAMAMNITUTE (Cooking quality) lushuuswilsildRarsanluniseensuvesuslaa

Usenauniy seeel3a1n13U5e (Cooking time) N13gaLdan15U3 (Cooking loss) uarumiinn1suse (Cooking

weight) wuuzniinfiaunndaisiissezainisusiiduazaqdenisusduiiduiiessdndes uenainiunin

5 o

nsUsisensgadudndudiudinunimvenifignaadulaeiduusnilseninsnsindadudnuagddgyfidmue

AN NN SANVD LU UM
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wamsUsedudsddgannlunsduunndadaniluuznifEiiogy nainsupimuzaudmsuuznd
wlsdnndendeiie 62 IswaziBonlunsed 4 ainsugsimazauvesiiogsusniifigasiaus 3.71 89 9.11

'
Aaa v o W

Wil nsiundednndsadeiie 62 luvgniivifliiainisuseiiuduedemaiiios danuuananeiifideddey

o

(4

(b < 0.05) FrerinanmsiinturesUSinavesdiuleluvgniianmsiuutiednndoudeiihe 62 vilvnanstwe
faruudedy

nsgadessminanmsussidstuluduuesniiudsinndeadiaihe 62 orafannnisaydaudeiies
vodlassadranEndlsiu-utduduusnitadunananuniiumagadimiduiedutusesmues dwaliiin
nsnsgnethitliasiauenieluming

hafnanmsustueg funuaninsovesduusniilunisgaduiseninamsuss deusinaudsin
ndeustafne 62 Muiudu umidnainnisssfiiadunuludae wurldudorafinaindegs MFF-30%
faruannsalumagaduinganindiogadu q

<

A151971 4 A wsUwesusriinsdnSaguulsinndeadaiie 62

. . 32829871N13U nsgayLden1sUse ﬁwﬁnmnmiﬂgq
ALY - . .
(u) (508a2) (n3)
Commercial-A 3.00+0.00° 3.10+7.02° 26.20+0.02°
Commercial-B 3.00£0.00° 2.20+6.85° 27.34+0.09°
Commercial-C 3.00£0.00° 1.68+5.88" 29.50+0.02°
Control 3.71+0.25° 6.50+1.77° 25.32+0.72°
MFF-10% 5.20+0.10° 3.08+2.34° 27.64+1.37°
MFF-20% 7.17+0.08" 4.51+3.23° 29.36+1.72°
MFF-30% 9.11+0.01° 7.13£0.97° 31.65+0.48°

wuewma: Arfinanaduanaie + drudeauunnsgIuvesdiieg19fivigi 3 a5 (n=3) ddnyseniia
Aupnansnulunedutine i uLEntIANLLANANRE 1Ty E A MSEDRA (0<0.05)

°

YY) ~ 3 a v v =3 l N
ANSNAEUNIIUSEAME NN dveIaIUErd Nad S asUUSuadad1indoadining 62 wuan vl

Asdnsazulinautsinndeudnihe 62 Seeaz 10 aslazuuuanuveuTINgIEan (8.23) Jeliunnsnaiundnsioe
UznlANdu5a3UN19N156 A uaz C Wananan1sned 5

<

A58 5 AaudnvarUsTanduiavsnifedusaguundeinndeadatine 62

15U RUNIUSTEMEURE

A8874 - -
a naY 5d WaduNE ALYV
Commercial-A 8.03+0.61°  7.90+0.40°™  7.90+0.48%™°  8.00+0.59°°  8.30+0.47%
Commercial-B 8.20+0.41° 8.07+0.25° 8.13+0.35° 8.17+0.38" 8.40+0.50°
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n1sUsiuNISUsTaNaUNE

79819 ~ - T
G nau 36l LUDEUNH AIUVBUIIN
Commercial-C 8.10£0.71®°  8.00£0.69"°  803+0.61"°  8.10+0.40°°  8.37+0.49%
Control 7.50+0.63° 7.33+0.71° 7.23+0.57° 7.40+0.62° 7.60+0.67°
MFF-10% 787+057°Y 7774050  7.77+0.63"  7.97+056"  8.23+0.50%
MFF-20% 7.73+0.58°°  7.70+0.65  7.73x0.58™  7.83x0.53°  8.10+0.40™
MFF-30% 7.67+0.61% 7.63+0.56° 7.7020.65° 7.80+0.66" 7.90+0.61°

wurewmn: Arfinannduanaie + drudeauunnsgIuvesdiieg19fivingl 3 a5 (n=3) Adnyseniig

o o

Aupnaneiulunsdutife I ULEntIANLLANANRE N TEE A MISEDRA (0<0.05)

= o &

AudnvuznsUsEamdndavesusviAadiFagu 1wy savi dnvazniuen nau saduia wazau
goufulnesa axdeliuslaadnauldluniadentold duluveviifdiagumsinunimmaaeniifage wayd
HoduiauazsanAfivnnyamdmnmasieumiouraunagoudy

4. wamsAnwviinveslusAuiivanzaudanunmuzmiindusagy

wisuugviiiesdSaguisanmeiimnzaude 3 lnefnwrialusiu 2 ¥in fio kel uaskedundes

Saway 10 neunnln WaRIRININT 3 way 4

(a) (b)

AT 3 unaaveslusiu (a) He3ava (CP), (b) wedavaed (SBP)
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(a) (b) (c)

il 4 vgndisdsaguudeimndeadeihe 62 wiulusfiudesas 10 (a) YAy, (b) Nelavsn

WaL (C) NIDWNEDI

91nM151991 6 wudn vgnll Asdnsaguudsdindeadade 62 Sevar 10 taSulusAuainuedwia

wagRafuvdesagay 10 dA1 L* uay b* anad WelUSeuiieuiuiiegaaiuny

3

A151971 6 AaELTAINEn YBsUEndAvd@ s agULlvinndeadaiine 62 wESulusiuusazaila

L And
MNIDYN
L* a* b*
Control 52.29+0.30° 7.56+0.03" 26.11+0.19°
CP-10% 25.58+0.14° 7.39+0.14° 10.41+0.25°
SBP-10% 30.17+0.19° 7.71+0.05° 11.81+0.04°

wurewmn: Arfiuannduanaie + dHudsauunnsgIuvesiieg19fivingl 3 A5 (n=3) Adnyseniige

o o

AuwsnansiulupesauilifsiulanstsnuLanaeg9ltdAyeans (p<0.05)

£

wa ~ o & o W a At o & o % < a a
AuandinsaiuazanvasilodudavesuTunauenindiiaguwtetnndeudade 62 aSulusiu
WAAIAIN13197 7 WUdn A1ANTY YT daseiazAInukiuileayseninasesay 5.28-8.04, 0.58-0.66

way 14.50-17.48 990U A1UANU
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P wa = A=t o & o 1 < a a
A15191 7 AaauAvnaaduaznsnienmussuzudisdniagunleinndeadeie 62 wesulushiu

v . AT ¥ anuuiuile
A29819 . YSuauundase .
(F09803) (U2nu)
Control 5.28+0.98° 0.58+0.01° 14.50+0.32°
CP-10% 8.04+0.42° 0.66+0.00° 16.26+0.02°
SBP-10% 6.25+1.81° 0.63+0.00° 17.48+0.01°

wuee: Afanaduaeds + drudenuuninsgiuresdiedeiivingl 3 ase (n=3) fadnusenidy

o o a

AuwmnansiulureaulifsiulanstimuLanaeg9ltdAyEns (p<0.05)

AuaudAnIsUsavesusnd fsdusaguudsdnndendadie 62 i@sulusAufiAszaziiainisuy
wazmsgeyideumindAniudy WeluTeuiiguiudieganiuau (15199 8)

A13199 8 AaunINNsUTIeIUEniindSagUulidnndeudinihe 62 iddulushiu

. 53821a1N15U59 nsgeudenisuse dmiinannsuse
729819 - ¥ .
(W) (30waz) (n3w)
Control 3.71£0.25° 6.50+1.77" 25.32+0.72°
CP-10% 4.55+0.02° 8.70+0.44° 24.78+0.27°
SBP-10% 4.12+0.02° 8.58+3.22° 26.76x1.59°

waewma: Arfinanaduanaie + drudeauunnnsgIuvesdiieg19fivingl 3 a5 (n=3) ddnyseniia

o o

Aupnsnsnulunsdutine N uLEntIANLLANANRE Ty E A MSEDRA (0<0.05)

9101517 9 MInadeunUszamdndavesverus il N sdnsaguliuaunddnndendade 62

wsulUsAu wud vendfsdnsaguusunandsdnndendaine 62 adunaiiionsinzwuuniuteusINGan

<

(7.87) dmuzvdfvduiaguuinnauthdnndoniinie 62 wundwEadialiunndreiuiieganiunu

o &

A13197 9 AaudnvarUsTaMdLiavesugniifsdsagUutidnndendnie 62 wiulusiu

N15UsSIIUNIUSEEMMEURE

f9819 - - R

i3 [1G)?] e LUDEUNE AMUVBUIIN
Control 7.30+1.09° 7.03+1.03° 6.77+1.36° 7.10+1.94° 7.27+1.01°
CP-10% 7.10+1.40° 6.50+1.22° 7.13+1.20%" 7.00+0.91° 7.03+1.07°
SBP-10% 7.73+1.01° 7.07+1.39° 7.67+1.15° 7.43+1.04° 7.87+1.01°

wurewmn: Arfinannduanaie + drudsauunnsgIuvesiieg19fivingl 3 A5 (n=3) Adnyseniig

o

AupnananulureduifeliulansdnNLLanF9agnaddedn

o aa

AENSEDR (p<0.05)
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A o & Ao a = '3
5. XAN1SANYIAMN YRS UHINsESgUTImsRlufeunaalsa

°

Han13AnwIAuAIMYeIUEnll A sduSagun dnsfuledsunaslsdluusazszdu wansdanni 5

LaTA1519% 10

(a) (b) (@)

awdi 5 vpndfvdusaguudeinndeadaihe 62 wsulsiufiszfuindesiia q

(@) ldfinsiulaneunastsa (0%), (b) wWulatieunaslsabuseau 0.14% way (o) Wulufsunaalsniusyeu 0.29%

<

A151971 10 AeuaudAsnenmuzriisdnsaguundeinndeadaiie 62 wsulusiufiszfuindesiia q

L Al
f79819
L* a* b*
NaCl - 0% 28.6211.60b 7.93+0.24° 14.15+3.55°
NaCl - 0.14% 34.69+0.04° 5.7010.03b 6.8110.04b
NaCl - 0.29% 35.94+2.18° 4.83+0.25° 5.57+0.42°

wuewma: Arfinanaduanaie + drudeauunnsgIuvesdiieg19fivigi 3 a5 (n=3) ddnyseniia

o o

AupnsnsiulunsdutineIfulEnstenLLANAeE 1l Ted A MsEnaA (p<0.05)

INMsANYINITIAANE A1 L* vesugndfsdisaguunladnndeadnieg 62 wsulusfundnisfulesiey
Aaalsd wui1 NaCl - 0% Himnuainedesdian WewWseuiiauiunndiege NaCl - 0.29% HA1AuaIneuIniign
nsandSunaleiisunaelse ilidl L* anas uag A1 a* uag A1 b* daniuy
= wa = Y L o oo v Azt o a D v <
PnNsFnwauaudimouaiivardnvuledudavesnmduvgvifisasuudinindesdaie 62
WlodeumaalsniaSulusiu uanedannsen 11 wui SevaziauduiaseUsandassvesusniinsdusagy
wlimndeudinie 62 Alinsanluifsunaslss danintu o 8.47-10.46 way 0.84-0.90 AUFIWU warAIAIL

< '

wuilevesuznifvdniaguunleinndeadaiie 62 Afimsanladeunaslsd fegi 0.55-0.77 Jadu

Y
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I3

A13190 11 pauandRimaadiveniinsisaguulainndeadnihe 62 wiulusfuissiungesi 9

v . AN ¥y Al
A29819 . YSuauundase .
(59va2) (U2nu)
NaCl - 0% 10.46+0.21° 0.90+0.01° 0.55+0.06°
NaCl - 0.14% 8.63+0.30" 0.86+0.01° 0.77+0.44°
NaCl - 0.29% 8.47+0.06" 0.84+0.01° 0.65+0.32°

wuewn: AfLanuduaeds + drudenuunnIgIureiieg1eiivingl 3 Ase (n=3) fadnusanids

o o a

AuwmnansiuluredulifsiulanstimuLanaeg9ltd Ay Ens (p<0.05)

NPT 12 AunIMNTUTe (Cooking quality) Wushudswilsillifansanlunissensuvesdfuilan
UsEnausme se82l1a1n15U58 (Cooking time) N15geyidan1suge (Cooking loss) LLazﬁmﬁﬂmquﬂ (Cooking
weight) vessdndnsiugninsdisagy wui1 venilfsdueguudstnndeadnie 62 @dulusiuanleafion
Aaglsr yiliAsrernansUTs Magaydematauarmsgapetininnisuss Sanfintu

<

A58 12 paunmnsugsuzudfvdusaguunleinndeadeiie 62 w@sulusfuiissiuindeniig 9

. 53921981M15U59 nsgeutdenisuse dwmiinannnsuse
A79819 - . .
(u ) (528ay) (nsw)
NaCl - 0% 6.27+0.12° 11.95+1.45° 33.06+0.96°
NaCl - 0.14% 5.43+0.31° 6.13+0.93° 29.94+0.53°
NaCl - 0.29% 4.23+0.06° 4.52+0.78" 29.30+0.22°

wuen: AfLanuduaeds + drudenuuninsgiuvesiiegeiivingl 3 ase (n=3) fadnusenias

a o o

AuwsnansiuluresauilifsiulanstinuLanaeg9ltd Ay ans (p<0.05)

17

v v

d' v o At o & 1 a a s
HITNN 13 Na“ﬂaﬂﬂqimmaa‘UW’NUigﬁqwaﬂiNaSUEN‘US‘WlIﬂQa']Li"ﬂEULLﬂﬁmqﬁﬂaaQLﬂJﬂﬁﬁlﬂLmuiﬁL@Suﬂaaiﬁm

w@sulusfiu wudn venlifsdniaguiiinsanlaiiounaslse Sesaz 0.29 axfinzuuuaiureusingsdn (8.00)

U

1%

Fansasledounaslsiasiosas 0.14 uarfosas 0 azliasuuuaugeUTINanas Aud1AU daluuzniinednsagy

wilatndsadinty 62 w@sulusAuniinsanlufounaslss Savay 0.29 Juuuzaulunsvaundasusidald
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https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A5%E0%B8%AD%E0%B8%A3%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A5%E0%B8%AD%E0%B8%A3%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A5%E0%B8%AD%E0%B8%A3%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%8B%E0%B9%80%E0%B8%94%E0%B8%B5%E0%B8%A2%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A5%E0%B8%AD%E0%B8%A3%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%8B%E0%B9%80%E0%B8%94%E0%B8%B5%E0%B8%A2%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A5%E0%B8%AD%E0%B8%A3%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%8B%E0%B9%80%E0%B8%94%E0%B8%B5%E0%B8%A2%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A5%E0%B8%AD%E0%B8%A3%E0%B8%B5%E0%B8%99
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A13190 13 AaudnuuseUssavndudavsnifedusagundeinndeadaiine 62 wsulusiuisesuindenng o

nsUsEiumeUsEammMEUNE

§it9 - = T o o
i3 nau I8 LUDEUNE AINUYBUIU
NaCl - 0% 7.70+0.47° 7.50+0.78° 7.00+0.59" 8.03+0.85" 7.47+0.51°
NaCl - 0.14% 7.20+0.66" 7.70+0.47° 8.00+0.87° 8.50+0.51° 7.83+0.38°
NaCl - 0.29% 7.40+1.22°°  8.20+0.66° 7.70+0.75°  7.83+0.91° 8.00+1.02°

wuee: AfLanuduaeds + drudenuunnIgIureiieg1eiivingl 3 Ase (n=3) fdnusanids

o o a

AuwmnansiulureaulifsiulanstimuLanaeg9ltdAyEns (p<0.05)

dsduazanusnena

Aarmstavunsvessdeinndeadaiine 62 fdnvazdindy AnmsdueyyadaszuasUsinamuedn
emungs (1.02 fadnduimduddensuvesiminuisiiedis uaz 0.83 Sadndufisuinsaunadndensy
R DT T CRTEE) wianglunsiadnineiemsavnIn aenndediun1sfnyives Chooklin [2] Anwinaves
wlstnndoslsunsuaznalwindenmuamendndnginnvuuruider wuin uldndoudatihe 62 fashadu
yuIneyn1A 250 lulasiuns Ja0 L* A1 a* way b* Wity 48.26, 4.91uag 0.87 A1ua1dy aaAUsznauniall
(Proximate analysis) loin TUsfu lvsiu @ule wwazaslulawsawindusesas 7.25, 2.55, 0.77, 1.73 uag 77.95
(ngthwiin) padidu AnsdueendiadusazUiinaituedniiomaviniy 6,94 Sadnfilniuisensuvesimiin
wsegs way 0.74 Tadnsufisuhnsnunadnsensuvesimdnuisinedns amuddy

navosudstnndeadinde 62 douznilisdnsaguuandifiiuinmsiviinautsnndeadniie 62
ylinAugvifaduSaguien L* uay b* anas dauen a* sty Samaisuuasesndvesusnififidiunan
wldinndeudaiihe 62 annsafeldtinnuiseinmaisdinauuiiiendestueuluiverufAsensiad

19

hnnanuuldandeeulwidddunisauwisesduuznitunisiiadiiaanwuuluenfueulsflaadutladendnniua

fansia sunlasandvesndndusilaonisldgungifiqel vezdnasunisiinufaserddmialdddu (10
ﬂ"ligﬁjzlfm’m’liﬁiﬂLLazﬂﬂiquyJLgEJﬂ’]‘iU'ti‘UENU%MﬁILﬁIMGﬁU Tunsnwindndasivgnd A sdusagUves
Sirichokworrakit kazAfy [11] WUl SeeIa1n1sUTe Msgaidenisuse LLazfmﬁﬂmiﬁqaﬁmang'ig‘van 3.00-
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