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(Figure 1)

Figure 1 Brown rice flour in Southern (a) Med Fai 62 (b) Sung Yod Phatthalung (c) Leb Nok Pattani
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Table 1 Physical and chemical properties of brown rice in Southern

26

Types
Properties Med Fai 62 (MF) Sung Yod Leb Nok Pattani (LNP)
(SY)

Physical
- Color value

L* 48.42+0.21°

a* 4.56+0.03° 63.32+0.17° 84.19+0.04° 1.43+0.02°

b* 0.67+0.16° 9.23+0.02° 12.68+0.08"
- Particle size (um)™ 250 13.53+0.11% 250 250
Chemical
- Moisture (%) 10.87+0.51° 11.30£1.39% 10.53+0.31°
-Protein (%) 10.59+0.34° 10.28+0.05" 10.22+0.00°
- Fat (%) 1.69+0.30° 2.98+0.12° 2.22+0.60°
- Crude fiber (%) 8.00+9.65" 9.30£16.97° 1.45+0.61°
- Ash (%) 0.97+0.02° 1.65+0.01° 1.560.05"
- Carbohydrate (%) 75.87+1.0° 73.77+1.27° 75.45+0.82°
- Water activity (a,) 0.52+0.03° 0.64:0.02° 0.51+0.01°
- Antioxidant by DPPH 1.02+0.01° 0.940.00° 0.68+0.02°

(mg vitamin C/g DW)
- Total phenolic (mg GAE/g DW) 0.83+0.02° 0.44+0.01° 0.15+0.01°
Values are mean + SD of triplicate samples (n=3)
Different superscript letters in the same row indicate significant difference (p<0.05)
\
)
(a) (b) (o) (d) (e) () (9)

Figure 2 Extruded pasta fortified Med Fai (MF) 62 brown rice flour (a) commercial pasta (riceberry) (b) commercial pasta (wheat rice) (c) control (d) MF-10 % (e)

MF-20 % (f) MF-30 % (g) MF-40 %.

Andveadumnadiduanunmmil sifianuddgdsan
mMsAnwAmaudimnenmdunadi Landds Table 2 wuin @
L¥, a* way b* dA10g521IN9 19.04-23.67 1.42-4.09 W -1.72-0.26
mudy dmudurnaiiiiuuddinndeasingde 62 dumnad
mimsianuileimlsivesiaziian L* desnindlanFeuiisuy
Hegemunn maisEinauddnindeadaing 62 ludumwad
quflen L* desnidleiSeuiisuduiegsmuny Wudeniud
a* uayAn b* iunadtannsiundd nndeadaie 62 9l
Snvardrhady omnudsimndeadiaing 62 Tasdveaueuln
logg1iu N13@ nwIvae Chan et al. (2022) ANWINITHAANIEG
UsAnnngiauanuanaegladimduainenIn a1

Ta9unns lagUseamduna wuln A L* a* wag b* windu 4551,
7.75 U 2.28 muaau d@unnanddnvadudmannsiiunda
1PN Sriprapai et al. (2018) AnwnsiaLNHARS U WIEREADN
wsimndes wuin grsmunuuas gasidnslausinaud i
ndoefiszaunng q fanuuanaeiuey 198l Ted i yn1ead
(p<0.05) TnendlafimsiiuUsunaudl i mndeunntudsaliaduns
() i Tuvasdian Anuadng (L9 wazandwmdos (b%) anas
iesndmndesdisininguiaoulnlesiu Fadussaingilid
wnsiy ieshs fadunmstivsinaudmndamaunuusana
s sdsaldmadiinsileduuvaniAndusaiisdy Fs019
dmaviliAndwdesaraimuai1siAanas

Table 2 Physical properties of extruded Med Fai (MF)62 brown rice pasta with different percentages of MF

Color
Sample
L* a* b*

Commercial (riceberry) 30.22+1.28° 5.31+0.31° 10.62+2.07°
Commercial (wheat rice) 51.48+0.12° 12.62+0.41° 35.33+1.03°
Control 58.53+0.38° 4.98+0.16" 24.15+0.47°

MF-10 % 19.04+1.80° 1.42+0.31° -0.32+1.35"

MF-20 % 19.41+0.16° 1.59+0.09° -1.72+0.08"

MF-30 % 23.67+2.52° 3.20+0.61° 0.26+1.99°

MF-40 % 22.21+0.18° 4.09+0.07° -0.54+0.05"

Values are mean + SD of triplicate samples (n=3).

Different superscript letters in the same column indicate significant difference (p<0.05).
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1NNSANBIAMENTRNIALATLAENIINIEATNEUN AR
nnsdnwvsunasdsiindeudeaiie 62 uanads Table 3
wuh Aedureadensfkasadraudnde e
fhe Sidegisesay 2.71-6.55 mudiiu SenuduldiAusesas
10 vildaansaiusnwlauiu nsAnwwes Charoenthaikij et
al (2018) AnwpnandAAinIEn v sEAMAURAVINTAGN
Fnndesunannngeuaiulusiulion wuh Vinuewiy
Yeenand1InaeImInngmuilatag senineSevay 4.70-
6.20 Tnehwednien Sadulumunpsgiuniadivesosdnng
DIMTWATYIUNIE@NTFRLUTAT (United States Food and Drug
Administration, FDA)

AUsInadasyrmadien A ues naF a1
ndoadiniie fldegi 0.28-0.77 audidy Femnasazdasglu

27

nauoMNIWR Seuatlddndnsusinadisiomnldidssionis
deundeangaunddlaing uazliengnisifuinwuiy
AAnuntioremnaimanisauarmadnauuls
Trindoudinihe 62 fe1egil 2.50-15.20 fadu ArANFULSS
faresmaainianisaasinad wauudednanasadining 62
fiAneg 0.44-0.94 Tadu nsufinuSinaudsdnndeadiniely
dumagsilienanuuiuifouazamuduusiiaintude
WIBULEUAUEUNIAAIMI9NISAT N15ANWIVDY Srirajan et al.
(2021) Anwrnisiasualunadiasuudsd wndsamdalusiu
wlednulsuaznauenyiSoudioidndnidu wudn A1ns
ﬁﬁummmﬁwaqammm&’yuﬂasﬁnﬂqqqﬂ%Lﬁwﬁyuﬁumuau
YSinauradanniseuain 0.13-0.19 N

Table 3 Chemical properties and characteristic of extruded Med Fai (MF) 62 brown rice pasta with different percentages of MF

Chemical and physical properties

Sample Moisture content Wat tivity Firmness Tensile strength
ater activi
(%) (N) (N)
Commercial (riceberry) 5.12+0.29° 0.28+0.01° 3.42+0.39° 0.44+0.15°
Commercial (wheat rice) 2.71+0.06° 0.29+0.01¢ 2.54+0.00° 0.66+0.03“
Control 5.90+0.35% 0.67+0.09" 7.52+1.23° 0.86+0.06™
MF-10 % 3.29+0.05° 0.77+0.02° 11.44+1.16° 0.51+0.05%
MF-20 % 4.84+0.50° 0.64:+0.05" 12.50+1.83" 0.56+0.04%
MF-30 % 6.55+0.88" 0.58+0.02° 13.64+0.52% 0.75+0.12°
MF-40 % 5.60+1.18% 0.59+0.03 15.20+2.12° 0.94+0.04°

Values are mean + SD of triplicate samples (n=3).

Different superscript letters in the same column indicate significant difference (p<0.05).

HAN1334AT1EYANNINN15UTY (Cooking quality) 11U
wiadudednndedingng 62 uanads Table 4 wuin wianlu
n15U59gn (Cooking time) mamﬁmﬁmsﬁﬁgwmagimm 13.40-
30.60 min MatiinUuautidnndoudatine 62 snduriili
nalumsUpgnuondunadingsty WenSsuiieutunanfasi
M9N13A

n13gden15Use (Cooking loss) 1 udwivesniu
AUNUABNITUANAITENTNNITUTINERN QﬂﬂﬁMWI%LWE]UG%
UszdnSammsugsemslnesiuvesmiadi (esainnisuia
nawulumadudsdnndendadie 62 luanavesudaasd
AnuaansatunsaiuvEndderas dwalindnioueidniagy
n1sgeuden1suseemisgs nsgadenisussvesdndo
wavmnagluti 2.28-10.25 % dquthwiinnisUgsnewansus
ﬁawmaeﬂwﬁw 22.14-59.77 ¢ n13AN®IU849 Rungsardthong et
al. (2021) AnwiAaandAnianIenIneasn1sUTVoUdNINg
wnauanidEsduledonuraing wud anisugsan
YeaHAASuaiaglugIe 11.00-11.50 min wazn13gydenIsUse

voanAnduaieylugie 7.74-10.27 % Feeglurrfivausuves
Urniln19n1sa (< 12.50 % eetwnndan)

Table 5 L@PINATRINITNARBUNNUSEENAUREVDLEU
maduwdatnindeadning 62 WU SEAUATLULAIILYEUVBY
HARA T WA 1T I nNaT AuLAne 1A ueY 19l Yedn Ay
(p<0.05) Tngnsiiuusunaudedndsadaie 62 dawaln
ATLUUANNYBUAnaL S s U UNARA 9IN19nN15AN Taed

v Y a v v < v a
gosidumainauudsinindeadinde 62 Sevay 20 lazuuu
AnuianelanisUszamdudagega (7.90) wWisuiiguiuyn
MUY Aludsdenan1izananluaniunisfinwsely

2.2 Anwiavedlusiufivansauiiiddidluniadn

AIUNITAELUSTRALUSAY 3 A Ao NIFINTA [9D7

= 1 v g % 1 = U
widea wazlrunng Seear 10 Ineuiwidn wuldn malusAuanwras
Wskuwiazvtinlidnwaeusnguansinniu (Figure 3)
vl otralusiunnasulundnduaiiduniadud st
£z <@ i3 v @ 6 U o
naeudindneg 62 Sepay 20 AILNTTUIUNITENGNITU LARIAT
Figure 4
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Table 4 Cooking quality of extruded Med Fai (MF) 62 brown rice pasta with different percentage of MF

Cooking quality

Sample L . Cooking loss Cooking weight
Cooking time (min)
(%) ()

Commercial (riceberry) 13.40+0.20" 5.53+0.37° 56.53+0.25"
Commercial (wheat flour) 18.30+0.20° 2.28+0.10 55.13+0.06°
Control 30.60+0.30° 10.25+0.09% 22.14+0.14"

MF-10 % 21.30+0.20° 9.87+0.09" 29.40+0.07°

MF-20 % 22.00+0.20° 5.72+0.05° 59.77+0.09°

MF-30 % 22.50+0.20° 6.84+0.02° 50.83+0.07°

MF-40 % 25.30+0.20" 8.362+0.03° 33.88+0.04°

Values are mean + SD of triplicate samples (n=3).

Different superscript letters in the same column indicate significant difference (p<0.05).

Table 5 Sensory properties extruded Med Fai 62 brown rice pasta with different % of MF

Sensory test

Sample —
Color Odor Flavor Texture Overall liking
Commercial ) R . . R
icebery) 8.03+0.83 7.90+0.66 7.93+0.58 8.330.60 8.40+0.49
rice erry
Commercial . R b b R
(whest rice) 8.00+0.98 7.96+0.96 7.6620.71 7.86+0.93 8.56+0.50
whneat rice
Control 7.60+1.06° 5.33+1.89° 6.46+1.67° 6.90+1.62° 6.73+1.11°
MF-10 % 5.90+1.47° 5.36+1.44° 5.73+1.76° 7.30+0.74" 7.00+0.74"
MF-20 % 5.86+1.45° 5.50+1.57° 5.96+1.51° 7.96+0.96" 7.90+0.80°
MF-30 % 5.86+1.45° 5.43+1.52° 5.90+1.47° 6.83+0.94° 6.73+0.94°
MF-40 % 5.86+1.45° 5.46+1.76° 5.93+1.50° 6.56+0.93" 6.43+1.13°

Values are mean + SD of triplicate samples (n=3).

Different superscript letters in the same column indicate significant difference (p<0.05).

(@]

Figure 3 Type of protein (a) cricket powder: CP (b) soybean powder: SBP (c) white egg powder: WEP.

(a)

(c)

Figure 4 Pasta fortified protein from extruded Med Fai 62 brown rice pasta at flour content 20 % (a) CP-10 % (b) SBP-10 % (c) WEP-10 %

luussanauantanislssamduda Arddunid sl

9 = a v oA = o oA
Audnvueszifiulddefian annsfnwinisinand (Table
6) nu11 A1 L* vaudumiadidnndendeiie 62 wa3ulshiu
WU A1 L¥, a* ua b* denegsendng 19.41-30.40, -0.44-2.14
way -1.72-1.79 auaau n1siinlyaninesesay 10 dd1Anu
aianiige WelUSeuiiguiunnimegns MaauEIwmsa (CP)

Tumssanmadlidaasiond fogrswadiid cp ddulsl
LANAeRURI9E19AUAN daunsiANRIAmEDs (SBP) wagly
y1ams (WEP) fenanuahafisduisuidivuiviiegisnunu
M3Anw1wes Duda et al. (2019) AnwiAmanAunelazUINTg
wazAuanTRidoduavosmadiudsaigfuiiaunid i
WU MadLRuNes SaSeaz 10 A1 L*, a* uay b* iy
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51.22, 7.42 wag 12.72 muaAU Ansari et al. (2013) Anwna
vosutdumdosidaluiu usuunuiuuasgamginszuiuns
ﬁaqmmwmaaaﬂwmmﬁ Wi wAadusiavunn it i
widesidnludusovas 10 dan L, a* wag b* Wiy 52.40,
8.40 ua 35.65 AUAAU

Table 7 uansaauUaniaadLagn1gnINvoLd
wiadhinndeadaiie 62 wiulusiiu wul Aeutuuey
USinauh3aszvesnansusimaiiegszming 1.73-5.75 % way
0.53-0.64 paddy dhuanuuuouazennisfumunss
Aaflengagalusiegnsmuny Tuvaiil Duda et al. (2019) Anw
aunndunslarunsuarauaifideduiavomnaduds
andnsufiasunsiavdn nudn wadiiunsdsindesay 10 &
Arnunduiie 4.13 N uavusadeutonun 0.33 N/mm x s
Ansari et al. (2013) @nwinavesudsdaundesidnlosy uoy
uwutuuasguvnfinssuunstenmamesal AR wui
wanfusiavnad fuudadundesfidalutudosay 10 fan
AI1LLU ULT 8 1.87 N Detchewa & Naivikul (2018) @ nw1
AuantAniadugiuinetuasamailaguinisvesalunad
Unanngunanitlein welusiulivnuaziusiuloleanty
wides wut rdnfasialinaiusannguuanudeiifiung
TsAuliandesas 5 uaslusiulelaandaundesiosas 5 fian
At 1.91 N wagAnsiumuussiasiiy 0.08 N

IINNIANYINITNTIVAOUAMNNYBAFUNIARMEINTT
i (Cooking quality) wui1 wiaautsdnasadadeiasuy
TUsfu fiszegaann1suss (Cooking time) agffl 16.00-19.00 min
Wiowseuisuiudialusiui Anw dininvdaugegn
(Cooking weight) aeffi¥euay 15.86-27.80 wagnsgaydeszming

15U oYl 22.76-24.32 ¢ (Table 8) luvaz#i Duda et al
(2019) Anvigmunmdunslnsunsuas Auau Ao duiaves
aduthandnsufiedunsimn wud ndnsasaiiiung
Jansaforas 10 fezpzinainisuss Wimdnnisugsuagnis
goydenIsUT Wiy 6.35 min, 1.78 ¢/g Uag 2.96 % AUA1GU
Ansari et al. (2013) Anwinaveaudadundeaiidaluiu uey
Lmuﬁ’uLLazQquﬁﬂszuauﬂWiﬁiaqmﬂﬁwmaqaﬂwLﬂmﬁu WUl
wanfausaUnnamauudsdandesidnluiuiosay 10 dd
ﬁémﬁfﬂmsﬂqaLLazﬂﬁquLaaﬂ'ﬁ‘Uqawiﬁu 239.80 g W@y 7.62
% MUEIRU Detchewa & Naivikul (2018) AnwAmaud@nia
dugniveusrauAlnrunIsvesaUunARUTIAINNGALIN
wila91 nalusAulyviuazlusiulelotand aundos wuin
wanfausiauuanAuTmnnguanutidissUsRuli
Yowar 5 uazlusiulelaandavdesiesas 5 fiaszeznains
U39 magadensusswazdainnsgadutiuiniu 13.60 min,
22.29 % uay 238.10 % AUAWU
nsUszduguilaaduomsluiiieausd uogfug e

q
o

mslaunnisvienansynufionaiad uieguaimiviniu ueé
sufadnvarnsssamdudaidmalnensiionnuveu ns
0N karANNUTITOUTBIHUTINAMEY ATLUUANTRINDIINTY
Uszamdudavosmasiudsinndeadadeiadulusiiu duad
AAzuuLagTl 7.03-8.57 AMUNAU 6.67-8.33 FusANIA 6.93-
8.70 ¢l odula 6.93-8.73 wardIUATUTOUTIU 6.93-8.60
NNSANBIUTIIUTEIYTAY WUl ansmianianwdedng
ndoudiniheiaiuiviauazaiunadundos Sovay 10 dazuun
mnuveulngTmIniign (p<0.05) WelFsuifisuiuviaves
TUsfufiAnw (Table 9)

Table 6 Physical properties of extruded pasta 20 % Med Fai 62 brown rice flour fortified different protein source

Color
Sample
a* b*
Control 19.41+0.16° 1.59+0.09° -1.72+0.08°
CP-10 % 20.46+1.00° 1.76+0.23° 1.79+0.15°
SBP-10 % 25.77+1.54° 2.14+0.68" 1.63+1.38°
WEP-10 % 30.40+0.88° -0.44+0.55" -0.62+0.77°

Values are mean + SD of triplicate samples (n=3).

Different superscript letters in the same column indicate significant difference (p<0.05).

Table 7 Chemical and texture properties of extruded pasta 20 % Med Fai 62 brown rice flour fortified different protein source

Chemical properties

Sample
Moisture content (%) Water activity Firmness (N) Tensile strength (N)
Control 4.84+0.50° 0.64+0.05% 13.64+0.52° 0.61+0.05°
CP-10 % 5.75+0.06 0.70+0.02° 8.62+0.82° 0.52+0.05"
SBP-10 % 1.73+0.76° 0.59+0.04" 6.02+0.51° 0.42+0.05°
WEP-10 % 2.56+0.56° 0.53+0.03° 6.73+0.18° 0.41+0.03°

Values are mean + SD of triplicate samples (n=3).

Different superscript letters in the same column indicate significant difference (p<0.05).
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Table 8 Cooking quality of extruded pasta 20 % Med Fai 62 brown rice flour fortified different protein sources

Cooking Quality

Cooking time
Sample

Cooking loss Cooking weight

(min) (%) (9)
Control 22.40+0.20° 11.36+0.03° 29.77+0.09°
CP-10 % 19.00+0.00° 9.30+0.58" 22.76+2.89°
SBP-10 % 16.000.00° 8.86+0.57° 24.02+0.74°
WEP-10 % 17.00+0.00° 7.80+1.08° 24.32+0.46°

Values are mean + SD of triplicate samples (n=3).

Different superscript letters in the same column indicate significant difference (p<0.05).

Table 9 Sensory test of extruded pasta 20 % Med Fai 62 brown rice flour fortified different protein sources

Sensory test

Sample
Color Odor Flavor Texture Overall liking
Control 5.86+1.45" 5.50+1.57¢ 5.96+1.51° 7.96+0.96° 7.9020.80°
CP-10 % 7.93+0.45° 8.33+0.55° 8.70+0.53" 8.57+0.50° 8.6020.56”
SBP-10 % 8.57+0.50° 7.87+0.68" 8.50+0.51° 8.73+0.45° 8.37+0.49°
WEP-10 % 7.03+0.49° 6.67+0.55° 6.93+0.58" 6.93+0.52° 6.93+0.58°

Values are mean + SD of triplicate samples (n=3).

Different superscript letters in the same column indicate significant difference (p<0.05).

#3UNaN1539Y
ANANYAENIINIEAIN MAuAdl N1sAUeYYAdaTEILaY

a
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v vy
o o
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melszamduda n1saadsnisuianaskssinunisee Tndifes
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ABSTRACT
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This research developed a gluten-free pasta product from Southern brown rice flour (Med Fai 62
rice, Sung Yod rice and Leb Nok rice) fortified with protein through an extrusion process. It was
found that the physical, chemical, antioxidant and total phenolic properties of Southern brown rice
flour has significantly different values (p<0.05). Med Fai 62 brown rice had the highest antioxidant
activity (1.02 mg vitamin C/g DW) and total phenolic content (0.83 mg GAE/g DW). Development
of pasta from Southern brown rice using Med Fai 62 brown rice flour (0 %, 10 %, 20 %, 30 %,
and 40 % wi/w) to fortify wheat flour in pasta production with the extrusion process. It was found
that increasing the amount of Med Fai 62 brown rice flour in the pasta had lower L*, a* and b*
values compared to the control sample. However, the firmness strength values, tensile strength
value, cooking time and cooking loss of pasta are increased compared to commercial pasta. Based
on the amount of brown rice flour mixed with 20 % Med Fai 62 flour, it received the highest
sensory satisfaction scores. As for the development of Med Fai 62 brown rice pasta 62, fortified
with protein (cricket powder, soybean powder, and egg white powder) at 10 % (w/w), It was found
that the pasta recipe made from Med Fai 62 brown rice flour supplemented with 10 % cricket
powder and soybean powder had the highest sensory satisfaction score when compared with the
other protein amounts studied.
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