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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 yield,
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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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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ysn3én (Table 7) wuivie¥osaztnnudaduean
Sovazn1sgadvotudseninnsiu wasSevay
mﬁam%’uﬂ;ﬁwd’mmiﬁuﬁﬁi’flﬂa"lﬁmﬁ’u wailona
dlosnanmeieidusnuausinuasieiiondu
@nnensanilduseneunanaeutitinimilouiu
Wulannansaviananutsindesas 100 Tag
AuAmNTSYRLdsarodnyusiloduiave iy
foler nanfedndumeieifianuannsanis
andutintios (An¥esazniapadurinnh) uieiden
sgiidnuasudauarlifongu [17] dauszoznani
wanganlunsdugnuesmefendudnaausadn
8 wifl) wiunmeRedudnn1anisen (6 wd)
(Table 3 and Table 7) Unagifunsiziduian
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msmsindvnadidnniy (Auning 2.8 fiaduns)
wazflanunufiadnaneduinliaunsafus
Tuszwinansdugnldiiininmeidoadudnnan
99AN
3.3 \eduiavasitefeadudnauuiwaussdn
NMINAABLUTIUTINUNEUDI89AN (0-1.0%
vesimtnutiedn) deliedua (runiloway
Songu) veadumeidied Tagnsnsaindiusads
gean (force) Uagszerinesynineinin (distance)
dlodurefisansuvineenaindu (Table 4) Tne
ureiRenfaumieuasBavguinnaziicuse
Flegeaauarszoginaszninaiainun osand
Tassadaaaunds (gel structure) Miudeuseuas
famgunusieussialaunn Jaduiitonvesiuilan
dedfiinadonnuuiusanazdanguvesidy
feldied wu Uiinaueilaa vwieluianaanndy
wazauduvetliing nanfeduedendivh
u9nutsdfiiviinaueilaags Tdadiuves
Tuanaamdvangeniann wazanududuvosutsi
winzay (~60%) vzilassasiuafiudusdma
wlhduriedeidnvusbeduiafimionay

dangu

Table 4 wansifiuinhedendudnua
836N (0-1.0% voshwinutledn) Afugniiduseis
g9gn (17.0-19.3 n§1) uagszegviainin (10.1-13.8
fadng) Wunnarsiusg1eldedAgnisada
(p=0.05) aderaidownarnusuiauddnigs
Tassaandnvesieididlunnieeeduinanyi
fu Geaenadostununiwnisyeduiliuansstu
Wy (Table 3) wavdle3oudisudnvaziileo
duiaveariefiendubnuanssdnuaziieiiendu
dnnansenudn duieiieanneniséniiusadie
geanuazsEEisENageanImeIAsdusn
HEUSIAN (Table 4 and Table 7) uansliliuingu
Yosefemans Wniidnvaesfitukazundienin
Gurelemian1san nedenaiieamnannidu
Aedeamansidisseznaifimunzadlunisdu
(6 wifl) Tesnimefisdudnnanssdn 8 wif)
(Table 3 and Table 7) szpzaTunIRuTiuun
vlidnamsugaiuagnoialdun lassadrade
am15% (granule structure) FsooULOLAZLANINY
Snvilaseasnana (gel structure) MiAnanlanana
wadllaaduiiindulasesimiang (gel network)

o v £

vsdmeRgniatemeauiow Iuilidues

v

Mg INaNSIRnTanwusNduLazvInIEnIN

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
AaoiRenduidnovuiefifiusuiudadn
0-1.0% vosthuinudsdnigndiuouyadass
DPPH ag/ludas 1.34-4.68 g Trolox eq. /100 g
sample wazlduanansiusgiidediAgnisana
(p>0.05) (Table 5) anflosnAnuuAnges
Usanaudsdniildtiossnniaililaianansaifuay
uansndlugugrsinueyyadass DPPH ag1sdhLau
ﬁ%ﬁé’nﬁﬂgfmEJqwudwﬁqm%ﬁumiﬁmawaﬁaix
[20-22] wsioehalsfmugrisinueyyadass i
Wutudntondeuunasiiniiuiy aenndesiu
ATeves Siriwan et al. [23] Gmuinudnsosi
usnilaniiladsdinosas 0.8 Tqyidnuoyuadaszgs
f19 20% DPPH radical scavenging activity (DPPH-
RSA) snnnnadndusiveniianiilailildsadniitqns
AUBULABATE 5% DPPH-RSA Uansinfiudafnas
Tundnfousiuznilandivsdovay 0.8 vilwtignasu

'
a

puyadasELiuINATWDe 4 v dIunuIde Dajanta
et al. [20] wud18eAnAInTNAINTIIRNUTH199
(NV 6 ¥1INANT NN 105 viouasuns uag

vouUny) Ngnsaueyyadasy DPPH aglutas
Joway 67-93 deAndignsAueyyadase DPPH

Wintuegretauiieieuiudnictudy (i
nswisin) deslquissuenyadasy DPPH iissfesay
17-29 d@1u Pengnoi et al. [21] $1897UI183ANAIN
Friugdsiadionssueyyadass DPPH g Taodin
., qidsuesadasy DPPH ogllutag 0.8-1.3 mg/
mlfigufiu IC, v83 BHT Fadaiiu 0.6 me/ml
WaZIITEUDY Chairote et al. [22] 578971U43INT
windsdnlaglitrmieniug nv. 6 $amfuuni
wionduszoviian 3 Yurlvssdndladionism
oyyadasiugetu lnefoniueyuadasy DPPH
WiAU 0.53 mg gallic acid equivalent/ml 21097U
Wudnafu [20-23] wandliifiuindadndignidiy
auyadasy waznsihdadnlunadluniniueiennis
famnsameifiugvisiueyyedassituieaiudugd
alddadnlulsuadidesfin
3.5 n1sUsaiunneUszamdudavesiieiion
EuANNELD AN
INNINAFBUAIUBDUN U TE AN FUNE
ma&@’maawiaﬁwL(’?{ml,é’ul,ﬁﬂmaué’aﬁﬂ (0-1.0%
yasiminudesdn) #ae38 9-point hedonic scale
wuindleusinasniiutui e uuueuwou
shudnuaigsing & ndusa uazanuveulnesam
fuwaliuiiudu (Table 6) TngazuuuAILYeU

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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(4.16 g Trolox eq. /100 g sample) fatiuraeiien

v a o 1

ulanauwrianandsinuavundn saeinuaula
& @

nivsdnuurungif @ae) Wuhazganiuag
a £
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