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Abstract

The concentration effect of fermented red yeast rice (angkak) (0-1.0% of rice flour) on physico-
chemical properties, textural characteristics, cooking qualities (e.g., cooking time, cooking vyield,
cooking loss, and water absorption), sensory evaluation with a liking score on a 9-point hedonic
scales, and antioxidant activity of dried rice noodles have been investigated. The moisture content
of all samples was in the range of 6.21-6.95%, and the low awvalues (0.33-0.36) were also observed
in all samples. There was no significant difference in cooking qualities, textural properties, and textural
sensory preference score with increasing angkak content (p>0.05). However, the increase in angkak
content markedly increased the redness (a* value) of both dried and cooked rice noodles, resulting
in an increase in the sensory preference score in terms of appearance, color, and overall preference.
The antioxidant activity of the control sample (0% angkak) was lower than that of noodles containing
angkak. The antioxidant activity of rice noodles containing angkak tended to slightly increase with
increasing angkak content and the maximum antioxidant activity was found in the rice noodles, which
contained angkak of 1.0%. Therefore, the addition of angkak enhanced the good appearance with

attractive color and also increased the health benefits.

Keywords: Angkak; Noodles; Texture; Antioxidant activity; Fermented red yeast rice
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Figure 1 Textural measurement of cooked rice
noodles using texture analyzer
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Table 1 Moisture content, water activity (aw), and size of dried rice noodles with varied concentrations

of fermented red yeast rice (angkak)

Angkak  Moisture content . Size (mm)
(%) (%) % Thickness ™ width ™
0 6.62 +0.11 % 0.37 = 0.00 0.56 +0.14 3.48 £ 0.43
0.3 6.21 +0.09 ° 0.33 £ 0.01 0.49 + 0.17 3.18 £ 0.34
0.6 6.95+0.13° 0.33 + 0.00 0.47 £ 0.15 3.39 £ 0.30
1.0 691 +0.21° 0.33 £ 0.01 0.40 + 0.09 3.46 + 0.34

*Different small letters (a,b,c,..) within a same column indicate significantly different at the 95% confidence level.

"™ indicated non-significant difference within a same column. Means + standard deviation were shown.

Table 2 Color values (L*, a*, and b*) of dried and cooked rice noodles with varied concentrations

of fermented red yeast rice (angkak)

Colors
Angkak
Dried rice noodles Cooked rice noodles
(%)
L* a* b* L* a* b*

0 88.10 £ 1.99° -0.45+0.06° 842 +051° 7460+ 057" -222+005 -2.11+0.13°
0.3 83.00 + 2.72°  7.01 + 0.87° 7.28 +0.83° 7069 +0.78° 256+ 0.20° - 1.26 + 0.26°
0.6 79.81 £0.99° 1096 + 0.35° 7.74 £ 0.38"  67.42 +0.84°  6.87 £ 0.63°  0.26 + 0.40°
1.0 76.06 + 0.75°  14.29 + 0.49° 835+ 0.46° 63.84 + 0.82° 10.28 + 0.48° 1.02 + 0.32°

*Different small letters (a,b,c,..) within a same column indicate significantly different at the 95% confidence level.

Means + standard deviation were shown.
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il (cooking loss) uagdosazmagaduiin (water
absorption)) vesrheifeududnuausdnluyiun
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WN9EDR (p>0.05) (Table 3) Tililosan

<

Hydna

Angkak 0% Angkak 0.3%
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(b)

Angkak 0.6% Angkak 1%

Figure 2 Characteristics of rice noodles with varied concentrations of fermented red yeast rice (angkak):

(a) dried rice noodles, and (b) cooked rice noodles.
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Table 3 Cooking time, cooking yield, cooking loss and water absorption of dried rice noodles with

varied concentrations of fermented red yeast rice (angkak)

Angkak Cooking time™ Cooking yield™ Cooking loss™ Water absorption™
(%) (min) (%) (%) (%)

0 8 324.51 + 6.50 339 + 1.48 224.51 + 6.49
0.3 8 333.01 + 2.27 1.73 £ 0.82 233.01 + 2.27
0.6 8 331.27 + 7.03 1.45 + 0.14 231.27 + 7.03
1.0 8 333.61 + 9.85 1.54 + 0.27 233.61 +9.85

™ indicated non-significant difference within a same column. Means + standard deviation were shown.
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Wo3suiisunmunimmavsdiuuesieiien
Fudnuausadn (Table 3) wavriefsnduidn
ysn3én (Table 7) wuviedosaztndnudduean
Sovazn1sgadevotudssninnIsey wavSevay
miam%’uﬁﬁwdwn'ﬁéfuﬁﬁi’ﬂﬂﬁlﬁmffu wailona
dlounanmeieidusnuausinuasmeiiondu
@nnensanilduseneunanaeudsinimilouiu
Wulanneansavihananutsdnidesas 100 ae
AuAmNTIRLdsarodnyusiloduiave iy
o) nanfeddumeieifianuansanis
andutintios (A¥esaznisgadutinn) uieiden
sgiidnuasudauarlifongu [17] duszoznani
wanganlunsdugnuesmefendudnaausadn
8 wifl) wiunmeRedudnn1anisen (6 wd)
(Table 3 and Table 7) unagifuinsiziduidn
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msmsndivnadidnnit (Auning 2.8 fadiuns)
wazflmnunuifiadnaneduinliaunsafus
Tuszwinansdugnldisininmeidoadudnnan
99AN
3.3 eduiavasiefenduidnountanaussdn
N5NAABIUTIUINBUNATD89AN (0-1.0%
gaaimnutiedn) sefeduta (mumiloauay
fang) veadumieidien Tagnsnsraindiusadis
gean (force) Uagszerinesemineinin (distance)
dlodureiiensurineenaindu (Table 4) Tay
WureiReaidaumienaydavguinnaziiauss
fegegauagszogineszninafainun osand
Tassadinaaunds (gel structure) fiudeusiuas
Sangunussussddlsnnn Faduifouvesiuslag
Jadeiinaseniuudusanazdanguveady
foife Wwuuinaueilaa vwaluanaandy
wazaududuveutliing naneduriedieiivh
unutsdfiviiaueilaags Tdadiuves
Tuanaamdvanseniann wazanududuvesudd
winzay (~60%) zilasiasrseafiudusedma
Wlhduriedeidnvuesbeduiafimionay

vy

Table 4 wansWifudnedondudnua
836N (0-1.0% voswminutidm) fidugniiduseis
g9an (17.0-19.3 N$1) Uagszeevarivin (10.1-13.8
fadung) luunnarsiusg1efidedrAgnisada
(p>0.05) mideraiiownarnuSuiaudednigs
Tassaandnvesieidiodlunniiegedumnanyi
fu Geaenadostununiwnissiuiliunndiaiy
wuffu (Table 3) wazdlewSouiisudnuasile
Fuifavasiofeududnnansinuaziediondu
BANINISAINUTY duieiiieanienisniiusadie
geaauazsTEgiIsEnaIgeanimeAsdun
HESIAN (Table 4 and Table 7) uansliiuindu
YasrefenansWniidnvasfitunazandenin
Furiiiganensin midenaiosnanidy
Aredeamansdndisseznarfimunzadlunisdu
(6 wifh) Tesnimediendudnuansadn 8 wi)
(Table 3 and Table 7) syoznatlunsduiiuiunia
yhldnamivgathuszwessialdun Tassadade
@m135%9 (granule structure) F900ULBLATLANINY
Snvlaseasraa (gel structure) AAnanTanana
woillaadudiindulasesianidng (gel network)
vedineRgnyatemeauiou Juinliduves

v a

AELRYINANDIANTAN WL NTULALYINIIEAIN

Table 4 Textural properties of cooked rice noodles with varied concentrations of fermented red

yeast rice (angkak)

Angkak Force™ Distance™
(%) (9 (mm)

0 17.02 £ 3.98 -10.90 + 3.82
0.3 1791 £ 1.73 -13.62 £ 3.15
0.6 18.34 + 2.74 -10.96 + 3.92
1.0 19.31 + 3.01 - 1347 £ 6.64

" indicated non-significant differences within a same column. Means + standard deviation were shown.
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3.4 qrisdusyuadaszuasieifisnduinauute
NANDIAN
AaoRenduidnouuiaidusuiudadn
0-1.0% vosthwiinudsdniqndiuouyadass
DPPH a¢/luta 1.34-4.68 g Trolox eq. /100 g
sample wazlauanansiusgiidediAgnisana
(p>0.05) (Table 5) anflosnAnuuAnges
Usanaudsdniildtfossnniaililaianansaifuay
uansndlusugridnueyyadass DPPH ag1ediniau
‘17?@17'1'é’qv?fﬂgﬂ5’1ENWudwﬁqwésluﬂ’liﬁwuaqgaﬁaﬁx
[20-22] wsioehalsfmugrdinueyyadass i
Wintudnteudeuunasifniiuiy aenndasiu
ATeves Siriwan et al. [23] Fanwuiwdasousi
uenilaniilassdnosas 0.8 fqvisinuouyadaszgs
19 20% DPPH radical scavenging activity (DPPH-
RSA) snnnisaasurivenilaniilaildlasdniidnnd
AUOULABATE 5% DPPH-RSA Uansinfiudafnas
TundnSousiuznilandivsdovas 0.8 vinlitignasu

'
a

puadasELiiuINATWDe 4 11 dIunudde Dajanta
et al. [20] wud1geAnAndTnaINT1IRNUGHA9Y

(Y 6 V1ININT NouUEd 105 Mamﬁuw% hag
a

vouUny) TgnsAusuyadasy DPPH agluyas

U

Joway 67-93 deAndignsAueyyadase DPPH

dintuetredmaudeisufudintudu (ak
nsvitn) Beflasdueyyadasy DPPH iilesfonas
17-29 @1u Pengnoi et al. [21] 9184713183600
Triugisnadlovsdueyyadasy DPPH g Taedin
C,, qidsuoadasy DPPH ogllutag 0.8-1.3 mg/
ml iiguriv IC_ veq BHT Fadaiiu 0.6 me/ml
waTIUIILYRY Chairote et al. [22] $1891UI1A1T
windsdnlaglidmieniug nv. 6 Saufuuui
wionduszoziian 3 Turhlvssdndiladionism
oyyadasiugatu lnefqvisduoyyadass DPPH

o

WU 0.53 mg gallic acid equivalent/ml 210974
Wednadu [20-23] wandliifiuindadndignidiu
ayyadasy uazmahddnlunaslundnsioueiomns
Ramnsameifugvisiueyyedassituieaiudoud
s dnluUiinaiitesfiny
3.5 nsUsziiunnsUszamdudavesiieiion
LEUANKANDIAN
INNINAFDUAUBDUN U TE A AU
maa;ﬁwmaaw{aﬁwLﬁml,é’ul,ﬁﬂmamé’ﬂﬁﬂ (0-1.0%
vasiinudedn) #ae38 9-point hedonic scale
wundleusinasniiutuildesuuueuwou
sudnuaigsing & ndusa wazauveulngsam

AU ALY (Table 6) TagAZLUUAIINTDU

Table 5 Antioxidant activity of dried rice noodles with varied concentrations of fermented red yeast

rice (angkak)

Angkak Antioxidant activity™
(%) (ug Trolox eq. /100 g sample)
0 1.34 + 0.61
0.3 1.86 + 0.50
0.6 3.18 £ 2.00
1.0 4.68 + 1.56

™ indicated non-significant difference within a same column. Means + standard deviation were shown.
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Table 6 Sensory attribute liking of cooked rice noodles with varied concentrations of fermented

red yeast rice (angkak)

Angkak Overall
Appearance  Color™ Flavor Firmness™  Springiness™ After taste™
(%) acceptance™

0 615+ 168" 631+138 592+126° 608+175 585+1.72 608+119 6.08+ 1.38

03  669+125% 654+151 631+111"° 646+113 662+126 664+115 685+121

0.6 746+078 754+088 6.69+1.03° 669+132 631+1.44 646+120 7.00+ 1.08

1.0 754 +£139° 738+ 117 7.00+100° 6.62+150 6.46+133 631+1.25 7.00=+1.41

*Different small letters (a,b,c,..) within a same column indicate significantly different at the 95% confidence level.

" indicated non-significant difference within a same column. Means + standard deviation were shown.

Table 7 Properties of Thai commercial rice noodles

Properties Commercial rice noodles
Thickness (mm) 0.61 + 0.03
Width (mm) 2.77 £ 0.05
Moisture content (%) 9.35 + 0.08
Water activity 0.45 + 0.01
Cooking qualities
Cooking time (min) 6
Cooking yield (%) 326.48 + 6.61
Cooking loss (%) 3.08 + 0.54
Water absorption (%) 226.48 + 6.60

Textural properties

Force (g) 20.35 + 0.84

Distance (mm) -22.11+ 755
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