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Abstract : The objective of this study was to examinate the differences of general component,
chromaticity, pH, weight, loss on baking, specific volume bulk, diameter of upper side and height,
mechanical texture, DPPH radical, ABTS radical, Total amount of phenol, Monacolin—K content,
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sensory test on Muffin using no Red Yeast Rice and different levels 2%, 4%, 6%, 8%, 10%) of
Red Yeast Rice. pH was decreased as the amount of added Red Yeast Rice increased(control 8.35,
RM2% 7.93, RM4% 7.86, RM6% 7.69, RM8% 7.49, RM10% 7.30). Weight and loss on baking
were showed not too different depending the amount of added Red Yeast Rice, and the baking
loss were at very low point. Adhesion, cohesiveness, elasticity, viscosity, and chewiness showed no
attentive differences on mechanical texture analysis. As the level of Red Yeast Rice increased,
DPPH radical, ABTS radical, and Total phenol content decreased. Monacolin K were at higher
point as the level of Red Yeast Rice increased. The sensory test showed Taste, Texture, and
Overall acceptability gained the highest point when using 4% of Red Yeast Rice. On the sensory
test, 4% of Red Yeast Rice was considered to be the best level based on Flavor and Color. The
results of these tests show 4% of Red Yeast Rice is most preferred and considered to be most

suited with flour and rice flour.

Keywords * Red Yeast Rice, functional muftfin, Quality Characteristics of Red Yeast Rice, muftin,

Characteristics of Muffin

1. M E

T2 IK:Red  yeast rice, Red  koiji,
Monascus purpurcus fermented)2 &2 A& T
= AV Monascuss2] Z=w(IBH)S Hi
Fote Aoz T fivks FHeR 6000d
oy AFEH MM HEAR AMBE] gt
(1]

o] AASH= monacolin-K % 1 FEA
9} r—aminobutyric acid S &%t Z=E AHWA
=9} cholesterol®] At A 28, FY7stat
&, A, s &Y 5 odR 71540l
deA Qlol AW ote fAgE AFAAAEA
Zsgdtal 9ot [2]
st Tl wiwel FY7E sk H
w2 wHE7] 419 obdAA 2 FHAdigow
o] o] & gtk WAl W FFO| ShtEA|
A7F Azmoll et S44mE, 2HE, HEH
¥, 239 F 1 FF7F oSk 3] M
Ao Ao o]8sH= gluten gl 2
FE WA YotA, Axd Be °E A= A
ZPF v A H Fog AEY] tdgEbt &
olgt Holtk. A= HMA=S o8t HHE 3
A3t AP7F AEgen HAES o]g3 wH
o] zAHEut ofye}t g HSol ditt
T7F o] Fo AL k(4]

A% AFAQN ATl 5] o]FolA]

re

o3

R

71548 JoME AFRAE A 7154 A
Fol AESEHA FAHE o8t A A A
Fol it A7t wo] Ao B AFoAE
Urtget A7t T2 Sgoto] HES Axst
1 AA7IEE A shl =9 7eAY
AStAS ZA5H] Y&, DPPH radical &7
, ABTS radical 275, Ful=gds 545}
, monacolin-k &% & FAst] T= &
A7yet Mue] FHEALS XAtz okt

flo |1 ofr ok

2, 3 1z H WY

2.1, &% M=

Hyel 712 Aze gEEMd, =4, 22
(EFY, =1, HEEE I, SH29-f
=4D), WAgMd, =4, 25tz diE, =
4D, Hle|AueE(A7h =4h), EEA7IR(EY
FE, 4D, T2 (F2Htele, =holA it
g Ae Fdsto] ARgsATh

2.2, HEeS H=E

M AR Table 1 o] &= H&S 0, 2 %,
4 %, 6 %, 8 %, 10 % Hl-&E A7k Mg s
UeER S Al2EE-e Kim CHI5] So] A&t
AP (cream method) 22 A Z35tAct =, (Fig
1) #EE ¥%7](Hand mixer Concept—190 L,
EGS, Hongkong, China)oll A%, 43S ¥
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Creaming Method
| Butter and sugar, salt Mixing (1min.)
4 « | Adding eggs(1/3)
[ Whipping(2min.) | [
- | Adding eggs(1/3) |
| Whipping(1min.) | 4
4 - | Adding eggs(1/3) |
| Mixing(1min) | 4
Adding
Soft flour, Rice powder,
I - Baking powder, and
Red yeast Rice (2, 4, 6, 8, 10 %)
| Mixing(1min.) | 4
¥ - | Adding Milk |
| Mixing (Imin.) |
3
Filling
the 60g in muffin cups
3
| Baking 180°C (25min.) |
4
| Cooling 60min. |
3
| Red Yeast Rice Muffin |
Fig. 1. Preparation procedures of muffin added with Rice yeast Rice
and white rice
Table 1. Formulas for muffin added with Red yeast rice and white rice (unit : %)
Ingredient Samples
& Control RM-2 RM-4 RM-6 RM-8 RM-10
Red yeast rice 0 2.00 4.00 6.00 8.00 10.00
Rice flour 13.70 12.70 11.70 10.70 9.70 8.70
soft flour 13.70 12.70 11.70 10.70 9.70 8.70
Butter 10.00 10.00 10.00 10.00 10.00 10.00
Milk 20.00 20.00 20.00 20.00 20.00 20.00
Baking powder 0.10 0.10 0.10 0.10 0.10 0.10
Egg 25.00 25.00 25.00 25.00 25.00 25.00
Sugar 17.48 17.48 17.48 17.48 17.48 17.48
Salt 0.02 0.02 0.02 0.02 0.02 0.02

Y Control: non-treated muffin
RM-2; muffin added with 2 % Red yeast rice
RM-4; muffin added with 4 % Red yeast rice
RM-6; muffin added with 6 % Red yeast rice
RM-8; muffin added with 8 % Red yeast rice
RM-10; muffin added with 10 % Red yeast rice

- 1444 -



22 7+ #E Eo 70gd WMot SE
185C, oF=E 175C=Z od® 2E(Auto 21,
sin—sin Service Center, Busan, Korea)o|A] 255
7 T oS A2o4] A Y & B AY
o] a2 At

AR U EARE S Ll P e
AOACH[6] of we} AAstyct. S50] Fheke
105 C A 719 Az, 2oL Kieldahl

Ak W, ZAYE Soxhler FE, 23ES
23 slspios ZAste] Muaz vehglh,
Y RAABS 4R, xOWY, 27 9 2

322 ARt grew it

2,4, M-

g HEEE AV mEs 51 3 o
AeE A2 92 & A
(UltraScan XE, HunterLab, USA)E AFg5te]
Huo YRE FAselen, ¥=E Ugde
L(lightness)zt, HMEE UelflE alredness) 4t
% FAEE YEH= b(yellowness) @& ZF Al
= 33 §HE ZAste] e E Usyich
oluf A2 calibration plate= LZo] 96.72, a
ol -0.82, bgtel 1.31¢1 ¥4 mEWIS AMESt

2 AN NEe Fu W e
ALoA 1A B¢ W2 F pH Z4e Hue]
ZRHEAA S5 5] Hste] wlolAd] Y

gFstal homogenizer(AM~-7, Ace homogenizer,
Nihon Seiki, Osaka, Japan)& °]835to] 1,000
rpmol|A] 127t A3kt & pH meter(691 pH
meter, Metrohm, Switzerland)= Z+ A8 & 33]
HhE ZAste] FoHgte s Uehf it

Z54 50 mLE 715l vortex mixerZ 187F
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7271 £AE7] & 55 HedERE W71t 9
e g1 ¢ ohs A2olA A7 5 34 &
ohE Aol o8 %= el 74 Alm 9 3
3] WHg S4sto] Batgtos UGt
Baking loss rate(%) =

(Batter weigh—Muffine weigh)
& - g x 100
Batter weigh
27 20| £3 ¥ HIEH

o 542 =S Hled=E Je HEe
T ohg A2oA 1AZE Fet 97 & gt
AEE olgole] AT [7) 0 7 AR
g 33 Hhg SAste] BPatgtoz UEhSlth

H- g4 FApz|gos St muo] K
(mL)E HEo FH@om ke S HIEH
(mL/g)o& st 7 Alm o 33] ¥hE SA5to]

a
7NAA A EAHL a4 HEER Uit
o] QEoA Azt HEE AoA A7 3t
Wz & mye] ¥¥ 5 cm, 99 6 cm, &°] 3
cm®  FY  F7]2 Texture  analyser
(CT3-4500, Brookfield Engineering LABS. Inc.,
Florida, MA, USA)E A}85te] 7T (hardness),
21 (adhesiveness), =9/ (resilience), -85
(cohesiveness), et A (springiness), AA
(gumminess), A (chewiness)& S35t
RE 542 33] vk S5k

2.10. DPPH radical &A7{s
DPPH(1,1-diphenyl-2-picrylhydrazyl) =tz
275 4L Tae HledEER URI’E mEe
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T W og A2oA AT YZAA HHE 5 ¢
of 2ulEFe] ethanole 7}t vortex mixer® 1

B &8skl homogenizers  ©]8s5te] 1,000
rpmoll Al 127F #23s & AR 5HAL) o]
S ASHS FHolel Whatman No. 2 filter
paperZ o3gt & DPPH radical &A% S4S
et Alm=2 ARSIt DPPH radical £7%52
Blois®] W[l o =t DPPHO| gt 439
avz =4siyc. DPPH 8992 100 mL
ethanolo] DPPH 1.5%10-4 M =9 & =&
49} &85t0] Whatman No.2 filter paperZ2 ¢
I5te] WETr 96well plateo] A<} DPPH
fHS 114 vlgR Egste] 37ColA 3083t
Hke-A1z1 % ELISA  reader(Vera  Max
Microplate Reader, Molecular Device, Los
Angeles, CA, USA)E o]gste] 520 nmollA &
FLE Aokt AAgofs(electron donating
ability; EDA)S A28 A7sHA] e gzaE

7 EBEaE Hwste] free radicale] AA &
AL MEg2 YeEhfie

DPPH radical
scavenging activity (%)

Control absorbance -
Sample absorbance

X 100

Control absorbance

2.11 ABTS radical A=

ABTS (2.2° - azobis(3~ethylbenzthiazoline—6-
sulfonic acid) radical &7 &32 Kysilka &
[9]9] ol olsf ZAsHATE. 7 mM ABTS¢t
140 mM K;S$,08& 5 mL:88 pL=2 Ao olF&
ol 12716417 HAAZI F, o] absolute
ethanol¥} 1:889] H]&Z 4] 734nmoflA tix
o &% Fre]l 0.70+0.027F HEE 4
ABTS solutione A5ttt Methanolo]l 20
mg/mLe FE= YE A=g8H 50 pLet
ABTS solution 1 mLE 30% 39 A& % 25
BZF incubationd}e] 734 nmoA SFEE =4

stol thgel Aol ofsf Aok ALttt
ABTS radical scavenging activity (%) =

Sample absorbance

(1 - )X 100

Control absorbance

£% el 4E olme FA54 5

212, & Hi=s

% #E %2 Folin—Ciocalteau[10] el
o2t Az 0.2 mLol FF4 5mLet Folin—
Ciocalteau €9 0.5mLE 715l 387F Az &
2% NaCO3 €9 1 mLE 7lsle] &3t & 3
A g s|Astkal 117 wh]ske] 725 nmellAl
SHAEE A5 Caffeic acid(Sigma. Co.,
USA)E olgsto] FF F4S 2okt

2.13. Monacolin —K 244

Monacolin-K¢] 42 Roman¥ Vladiire]
HE0]ls Fasted HPLCE EAshrh
Monacolin-K (lovastatin lactone form) H&F&
Ho gl La=39F |ovastatin (Sigma, USA)S 5%
M2 methanolo] §aliste] ARESHATE  Acidic
form EFEHL2 10 mgel lactone form& 3
mL2] methanole] %°]11 0.1 M NaOH 8mL-&
7}t & 0.1 M HCIZ pH 7.78 %Asto] HE
Ho7l 10 mL7F H =& w3Fo] FHA acid form
1000 mg/L (1000ppm)7} ¥HEolXith, o|AE& &
TE= 3] A5} =4 A5
Monacolin-K¥& %% 57300 mg/Le] ®ollA
2AE AAste] AFAE At TS HEE
2 AJrte WEg 51 ok AR00A4 1AIZE
YA WA 5 g2 Ao Aot 59
methanol& 7}t % 27 CollA 200 rpmoZ 2
ARt &t FE5k] o2 (Whatman No.4)=
ot F oS 3,000 rpmollA YA Eelsk
o] U2 AdAdS ThA] 12,000 rpmellA] €4
gote] U2 gAAS HPLCE EA5t9eH,
FgHoflA Fojxl AFAE o]got] PiEQ]

==

A E S o= = S0
208e B5AL 2902 AFstel 7 WdSe

)
A Age B 2zte) A% Al dhete] %
3 AASFES EAA 5 A SHEF

s BS5EAL FHappearance), WHA(crumb
color), BH(taste), SF(flavor), ZZ&Z(texture), A
Ht& el 713 X (overall acceptability) 2 H7}5F
ot A9 HAF AA 8T 5 Sl L
2H2 Eo17] el Al A AR dEdste] o
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4] HAe] Beot Bt A AZsteh A

A5 A $H e AmT, G T

Whstzs stdon @ A9 Ane B

o WEA AR Ak ARE
A o2 2 A2E HI7lstes s

g N o r{r
ol
i} mlc>
o

2.15. SAIEA

B 48] At 33 ke 2Asle] oo A
g P+ BEEAE ey, 7 AT
Zvo]  BlWRALS  Package windows® SAS
(Statistical Analysis System) version 9.1(SAS
instritute Inc., Cary, NC, USA)E o]&3dlo] Zt
5470 P BEHAE AFESHL AR
zto] F-RE LU EAE M (one-way ANOVA)
oz ,‘i‘@.fg} %, Duncan's multiple range testS
o]-gsto] p<0.05 FollA FodS ASsHuTh

A
~

Table 23 Ztt, Hwo] ~E(Moisture)
%1;% control 25.90 %, &= A7+ RM2 27.14
%, RM4 29.9 1%, RM6 29.58 %, RMS8 28.67
%, RM10 30.54 %=9] 3t& ettt 10%
oAl &2 Fhol yUEtten, =9 Hrtgol &
7t s R o] solve g WEN
. ol Z=3 EE2 EH11], Corm Bran
Fibeo] H7lgo] sold4s 82 Fo| F7kst
A= Haeh vttt RS e Yo 12].
= AUt o2 wHEe]  Xh(Crude
protein) ¥F2 control 5.84 %, = HIWE
RM2 6.46 %, RM4 6.38 %, RM6 6.19 %,
RMS8 6.46 %, RM10 6.27 %= S ey
At Z=ro] HUbg] wE X ko of
sl 5o Al zpol= gle ASER UEhfSich
ZoX 55 ARESE me] FHEA[13]0A =
LRI ?: F ‘:HZ:'LOHH =4 veht, 297
= 9 S e
2 @7}0 ] oE Wy 22 (Crude fat)
ZF2 RM-10914 15.11%2 &2 o] Yehd
on|, 339 Wil 27} B4E olAL i
< Uetdth B2 23S Uit W] &

oo iy dlo

et
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AEA[13] AA =A% 2
FE ZoESET, ol 2 dF & °E S
et Wit

MHol 23]E(Crude ash) TS control
0.94 %, = H7I+ RM2 1.00 %, RM4 1.02
%, RM6 1.05 %, RM8 1.06 %, RM10 1.08
%2 7S YR 10 %ol =& Fol o
Elton, &9 Hrlgo] 7t E4F =okA]=
e et 84 s5EES Jrke AA
o] FAEA[14]o4 ZX3IE TFF2 7t
o] Wopd4& Frtste AFS UE=d,
AN E B2 Aol

Huo] e51E 22 control o4 54.25%
=2 ol UEte, &9 Hrlgol Sotds
2 RMI0oA 47.0302 ol ke ey
Atk ol = AZPF wEe] drbgdEe] g2
FFE A= Ao Atz HT

e off ot Fl

T A7l mE o] M= Table 33
2o =S Ak w39 Lildightness)
control -27.86, &= A7+ RM2 -68.00,
RM4 -75.93, RM6 -79.20, RM8 -80.51,
RMI10 -83.169] & Uttt Controlof 4]
7V =2 e UEReH, B9 Aol &
7t & & 5 Fro] RolxE AEFS UEr A

afl(redness)> &= H7Fgol 571 @45 @
o] oAl AFS UEdeH 10% A7zt
3l RM-1001A4] 25212 7}%} Lo 7rs ey
23, contrololA 0.98% @& 7k& Ve it

bak(yellowness)-= control 20.43 %, = 7}
o RM2 10.01 %, RM4 7.75 %, RM6 6.78
%, RM8 4.99 %, RM10 4.28 %2 =S YErY
Atk b F2, =] Hrbgol £t E55 Hop
2= AFES Ueter, controlo] 20.430=2

7P =2 WS HEITh ol Aol &
FETS Ak Mo 24 EA (151914 &
= Hrbgol Ut E4E LI, b3 W agt
< = Usithe B B d7eh fARE B
& UERglth eol2et Ads §59 7ol

Lt agk, bgte] Wslel we dge mAx 9l
t 7oz Amst

A DA Al e ol
SAU6RIA Aol 37t B4
g BE gastEs Bae
A7kt A Mol B 54 [

g
o 2
b ot

Z =
> o =y
1 _HN[ M
o A
mﬂ
ot o o X

N
—
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£% kgl e viuel FASA

Table 2. Proximate composition of muffin added with Red yeast rice and white rice

7

Samples” Moisture Crude protein Crude fat Crude ash Carbohydrate
Control 25.90£2.30° 5.84+0.61% 12.96+0.40% 1.05+£0.05* 54.25+1.26%
RM?2 27.14+0.53" 6.47+£0.27% 13.22+0.32° 1.06+£0.13* 52.1140.45°
RM4 29.90+1.10° 6.38+£0.30* 13.11+0.23* 1.02+£0.15* 49.59+1.04%
RM6 29.58+1.49% 6.19+0.44% 13.32+0.55° 0.94+0.10* 49.97+1.95
RMS8 28.67+0.26™ 6.46+0.74° 14.21£2.80*  1.00+0.19° 49.66+2.43"
RM10 30.54+0.79° 6.27+0.39° 15.11+3.16*  1.05+0.10° 47.03+2.53°

D" All Values were mean+S.D

2 abec :

multiple range test.

Table 3. Hunter's color values of muffin added with Red yeast rice and white rice

Means with different superscripts are significantly different at p<0.05 by Duncan's

Hunter's color values

1
Samples? T - - =5
Control -27.42+0.76° 0.95+0.11° 20.36+0.26 35.1140.42'
RM?2 -67.90£0.32° 14.81+£0.52¢ 10.00£0.17" 71.90+0.17¢
RM4 -76.02+0.26¢ 16.07+0.78¢ 7.99+0.30¢ 79.36+0.79¢
RM6 -79.09+0.08¢ 20.77+0.18° 6.75+0.04¢ 81.76 £0.49¢
RMS8 -80.50+0.22¢ 23.15+0.81° 5.01+0.22¢ 82.26+0.19°
RM10 -83.19+0.28" 25.18+0.35° 4.26+0.241 84.67+0.33°
D All Values were mean+S.D

Dabedef :

multiple range test.

o] FY4E Lttt aghe WAL, bake F
el i A Aol ek
oot ol M| the ARH Awe] e
2wk R0 ARdd.

3.3. pH
S HrbgFe] WE #Ho] pHE Table 49}
2ot B=12 A7t oE WEe] pH B4 Axt
control 8.35, &= 7+ RM2 7.93, RM4
7.86, RM6 7.69, RMS8 7.49, RM10 7.309] %k
2 YeRfILE control ©] 8.352 71 =& 7k
< Uetfiglew, §=9] Hrlgol 7 &
2 pHgrol Wobt A%E ushiac. 3
10 % H7}47te] RM10 o] 7.300.2 7}
pHZLE Yerdidlch =it EFHlE] H7 o

B o -{

FII‘ _Il-ﬂJ O_>|: U-{hi

o O kI 4o lo

= A7k & o )
oAl 1AIZF "W sto] ST FEFH(Weight)
control 35.89 g, Z=

Means with different superscripts are significantly different at p<0.05 by Duncan's

A7HE RM2 36.35 g,

RM4 36.51 g, RM6 36.81 g, RM8 36.98 g,
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RMI10 37.13 g9 z= Yelsith &= 10%
H7FEZF RM109] 37.13 g 22 71 =& s
et $zIRt, E=o] okl wg 7h hd
oAl Aol gle Aoz yeiytth TR
< 71 wEe Ed EA (15194 &= A7t
ol et 1%~3%=0lA A3F F%e] soldh
75 %~10 %AtelolA Hap Figo] Eole A
o8 HIHGE=, 7 AfolAs 3= Hrtgol
7t ¢ & nger Fgo]l FEA UEud o

=

2 A%S Kt fH g4 FE2E HAUFF
wal FaFo] Zvt ShthE Hae(13] EdTet
H|Z=5t ZA5Fo]9lal, Corn Bran Fiber[12]o]-83t

il
Aol A HrbFe] mE FoH ztole gk
= BEis B AT 2ot dAJstt

HEg Ax T 1A Hd st S43e &4
E(Baking loss rate)2 control 40.19 %, &=
A7 RM2 39.47 %, RM4 39.15 %, RM6
38.66 %, RMS8 38.36 %, RM10 38.12 %2] Zt
S YUepT 10%04 7] SHE°] AA Y
gtout, Zato] bl wiE foHQl ztol=
Aoz Yetfqitt. ol At 3=

a2
rir
N
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ot wmel o 9 3] £ G wA
A g Aoz ArH

3.5, 21 ¥ HEX

=9 Hrtgel wE mHe RH(Volume)
2 H]-8A (Specific volume)-> Table 637} Zt},
Z=9] vl o mHe] REuo 54 Ayt
control 60.20 mL, &= A7+ RM2 54.00
mL, RM4 53.00 mL, RM6 60.00 mL, RMS8
54.60 mL, RM10 55.00 mL9] 3= YeEhf It
olg|gt Axt Ful= F=37F F7olA controll
3o ZHS Yyl 9le™, controlo] 60.20
o7 7MY w& @S UEUlY ey 7 F
o2 {FoHl Fole fle Aoz Ugyth
S EL(15], 4 sEEE4], 22X FE2E
[18]ol4 A7t H7tgol S7idrsE Ry
Fagts His 2 AT 209 25 &
E UE It
T A7l wE iR
control 1.68 cc/g &= 7t RM2 1.49 cc/g,
RM4 1.45 cc/g, RM6 1.63 cc/g, RM8 1.48

kv

1, ofol

o

N
— =

HlgH e

Table 4. pH of muffin added with Red yeast rice and white rice

Samples” pH
Control 8.35 £ 0.08*
RM2 7.93 + 0.11°
RM4 7.86 + 0.11°
RM6 7.69 + 0.06°
RMS8 7.49 + 0.07¢
RM10 7.30 + 0.10°

U All Values

were mean=®S.D

2 ab,c,de : Means with different superscripts are significantly different at p<0.05 by

Duncan's multiple range test.

Table 5. Weight and baking loss rate of muffin added with Red yeast rice and white rice

Samples? Weight (g) Baking loss rate (%)
Control 35.89 + 0.29¢ 40.19 + 0.48°
RM2 36.35 = 0.31° 39.41 + 0.51°
RM4 36.51 + 0.29¢ 39.15 + 0.49°
RM6 36.81 + 0.30° 38.66 = 0.50°
RMS 36.98 + 0.35% 38.36 + 0.58«
RMI10 37.13 + 0.44° 38.12 + 0.73¢
D All Values were mean+S.D

2

Duncan's multiple range test.

) a,b,c,d © Means with different superscripts are significantly different at p<0.05 by
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cc/g, RM10 1.48 cc/go & Uetisith

3.6, &8 CHH XA 3 x0|

g0 A7l e vwel
4 zo]= Table 74 Zrct

Hyol AR o A (Upper width)e] 73
control 57.32mm %E.L M7 RM2 57.17 mn
RM4 57.06 mm, RM6 56.98 mn, RM8 56.76 mm,
RMI10 56.64 mno] ZFe vebfdch 249 A
F 2 A7Hl o 7 0 §9A4L sl
Zo & UerdTh

Mol Zo](Height)Z% Zt control 28.08
m= 7P =2 e UEiglen, E3t
HA7yegol whet 26.72~26.72% ‘%‘ﬂ'ﬂ{l’&tq
A7FFo] gold45 X} =ol7t o=
& el RM-10914 26,722 tebac
o AF15] oA B 7ol —7]'01'01] E}
1 %~3 D& o)A =ol7t io}ﬁ-l— Dol %
ol Hort, 10%04 oAl =k A H
A, § 49 a7 st e Ao

Z]
2|

AR e

L)

%

th olo OIOII

F—?ﬂiﬂ_u-‘?iolﬂofiﬂ-l-l-l

i
o

T3 Alge] w2 mue EAEY 9
Ans Vbl 3 5o Aol 121871
ol 27} 5= o7t AR gasiits Bu
2 a7 Aot 2o AFS et
3.7. 7|A1™ ==zt

o] grheel] we mEo) A|AH 227

BX ZAite= Table 89F Zth =9 H7ieFo
2 o] A (Hardness)?] 7% control

208.00g, &= X7t RM2 218.7 g RM4
193.60 g, RM6 203.30 g, RMS 183.50 g,
RMI10 224.80 g #& YeERHUSE 10%°lA
=2 ZFe YeEtgYeH, 2 %, 6 %, control, 4
%, 8 %= 2 YT S 10 % H7HER]
RM-100] 224.800= 7} =2 Z+S Jehfgl
om 7} 30 Q1oJAQl Aol gl AoR U
Efth
B2+ (Adhesiveness) &4
%L;ﬂ RM2 7.77 m]2 7V =2 32 YEh
om, 4% F7FFE7S RM4 5992 71 we
%k— vebelch. T8y zb 2 felEl A}

=2 I

23 &= 2% A7t

Table 6. Volume and specific volume of muffin added with Red yeast rice and white rice

Samples? Volume(mL) Specific volume(cc/g)
Control 60.20 £ 2.17% 1.68 £ 0.08%
RM?2 54.00 + 0.17° 1.49 + 0.02°
RM4 53.00 + 2.12° 1.45 + 0.07°
RM6 60.00 £ 2.74* 1.63 = 0.06°
RMS8 54.60 + 2.30° 1.48 + 0.05°
RM10 55.00 + 2.12° 1.48 + 0.05"
U All Values were mean+S.D

2 a,b : Means with different superscripts are significantly different at p<0.05 by

multiple range test.

Duncan's

Table 7. Upper width and height of muffin added with Red yeast rice and white rice(unit : mm)
Samples? Upper width Height
Control 57.32 + 1.90° 28.08 + 1.34°
RM2 57.17 + 0.69° 27.88 + 0.92%
RM4 57.06 + 1.27° 27.59 + 1.24%®
RM6 56.98 + 1.05° 2727 + 1.19%
RMS8 56.76 + 0.95° 26.95 + 1.23%®
RM10 56.64 + 1.18° 2672 + 1.77°
D All Values were mean+S.D
2 a,b 1 Means with different superscripts are significantly different at p<0.05 by Duncan's

multiple range test.
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RE Ao=2 YERT
A7 (Cohesiveness)oll lojA] BE 3o o
H]=5E kS YEehfgler, 1 32 0.33~ 3.389]
e Yetfgla, RM-294 0.382 =2 3t
YERA It
E}Ei**(Springiness) 4943 1591~17.639]
2 UEffigle, 7 folel i}OlL =
dog Uelgtolt RMSOA 17.642 =& 7t
HeRf It
A/ (Gumminess) 2 = 8 % H7HAtO]
RMS89] 60.1620.2 7} *Fe 712 vehy9le
2 % HAZFEZES RM27F 83.1608 71 =2
2 YeErSit

4 (Chewiness)oll 2lolA 2k #7HE {014
ol zpole gl Aoz Uehdon 11 e
10.00~13.859] @& B Uil RM2ofA
13.852 &2 3t YEtyelch

A 5o dAFelAl12] 7NAH 2GS ©EHA,
A4, Ax, Sx=o|A HE%E Corn Bran Fiber
HA7REA Eole AdFS UeitE BEis
2 AT Auets Aol 7é‘J$~ YERR it

ol/de] dxt My EA4A T el ot
2 o2 Aol gl AR eyt

lo rlr

o M o

FUIO >.\1 ;\1

3.8 DPPH radical 2Hs

2ol Hrutego]| w2 wue] DPPH radical
47152 Table 99} Ztt.

DPPHE= HdxA=HE st S48 24
Sstedl Wol o]8Em, HlmwAH QPAT free
radical 24 AHEHA, WFE olgl®{ ol <8l
2HE]o] Mol gMEE= g o]8dto] A5t

Journal of Oil & Applied Science

A "ok [19]

S22 AHrlkst wmeo] DPPH radical &7%2]
4% control 0.03 %, &= 7} RM2 3.8
1%, RM4 7.19 %, RM6 11.00 %, RMS8 21.97
%, RM10 25.32 %9 Zk& YeErdglon,

o] Hrlgol 7V 4= & Frol =okAl+= 7““’&%
et 10 % 8= H7E oA 2532 %= 78
=2 42 e

A 59 AFAA[13] FAtstge e d5
FZ2EY LUt U1l ot ¥z Ut
selthe wae B A9 a7 At 2o A%
E YEHSH. olgs A= 5= HUkEF wd
9] DPPH radical &A%e] 93 nx:= Ao

2 Atedd.

3.9. ABTS radical &27s

2ol HriEFe] w2 w3 ABTS radical
A71%5-L8 Table 101} Zrtt.

ABTS radicalZ ©]-83F 4taly =2 i
ABTSE A4A7171 9lall AH&=lE  potassium
persulfate®] Hkgof o5 AFH  ABTS free
radicalo] Alm U MR d2RE 45 AF
ol obget E4= WH3tE o FEMS ¢
A e 4EE ol8ot= HHoeR I AVt
St M| ABTS radical 275 ¢ 7% control
0.39, = A7l RM2 1.49 %, RM4 1.84 %,
RM6 2.06 %, RMS8 2.25 %, RM10 2.54 % %k
< Yelfigler, §=9] Hrlgol 371 S5
ol =olxleE A% vehl 10% = H7kE
o] 2542 7 =2 2 U o= ¥

= A7 WWO] ABTS radical A7% o A

Table 8. Texture propetries of muffin added with Red yeast rice and white rice

Samples” Control RM2 RM4 RM6 RMS RM10
Hardness(g) 208.00+12.73% 7.15+£1.01®® 0.35+0.03*® 17.63£0.91* 72.7249.50 12.55+1.50°
Adhesiveness(m])  218.7+14.83" 7.77+0.34" 0.38+0.02" 17.00£0.40°° 83.16£8.09" 13.85+1.13°
Cohesiveness 193.60+13.97¢¢ 5.99+0.33° 0.33£0.04° 15.91+0.86" 63.90+7.61 10.00+1.61°
Springiness(mm)  203.30+12.54% 7.11+1.12* 0.37+0.02° 16.86+0.76" 74.74+6.53% 12.38+1.45
Gumminess(g) 183.50+7.95¢ 7.19+0.92"" 0.33+0.04" 17.64+1.12* 60.16+7.61° 10.46+1.86"
Chewiness(m]) 224.80%5.64* 6.19+0.65™ 0.37+0.03° 16.03+0.51° 82.58+7.17% 12.97+1.10°

U All Values were mean+S.D

2 ab,c,d 1 Means with different superscripts are significantly different at p<0.05 by Duncan's

multiple range test.
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£ kgl We wuel FASY 11

Table 9. DPPH radical scavenging effect of muffin added with Red yeast rice and white rice

(unit : %)

Samples? DPPH radical scavenging activity

Control 0.03 + 2.76¢

RM2 3.81 + 1.22¢

RM4 7.19 + 2.20™

RM6 11.00 + 2.89°

RMS8 21.97 £ 4.19*

RM10 25.32 + 4.29°

U All Values were mean+S.D

Yab,c,d 1 Means with different superscripts are significantly different at p<0.05 by Duncan's

multiple range test.

Table 10. ABTS radical scavenging activity of muffin added with Red yeast rice and white rice

(unit : %)

Samplesl) ABTS radical scavenging activity

Control 0.39 + 0.08

RM2 1.49 £ 0.33°

RM4 1.84 + 0.22¢

RM6 2.06 +0.44¢

RMS8 2.25 +0.42°

RM10 2.54 £ 0.33

U All Values were mean+S.D

abedef :

multiple range test.

hydroxyl(OH)7|1& 483, 17 <orAstd
X2 ARE 85t 7|7tz At Hhgof
A[H oz Fojgit [20]

g Akt wHe F e Y Ae
control 11.70 mL, &= A7+ RM2 23.21
mL, RM4 2427 mL, RM6 24.68 mL, RMS8
25.07 mL, RM10 25.24 mL 3& YEeEroem,
Z=re] Hrtge]l 37 & & & Frol mofAlE
A2 UE 10% B=F 7 oA 25.24 mL
27 52 32 Yt

Means with different superscripts are significantly different at p<0.05 by Duncan's

5o AF2]olME F=o] F7ietel whet
ol =4 vehd & A<t %O] g g2 e
ok ol S F7PF Mo F mls el 9
F& nAe AR AtmEoh
3.11. Monacolin—-K &t2f

g Hriet M3 Monacolin - K
Table 129} Ztt.

Monacolin-K gHF2 &=to] H7b =7
Controlzofl 4] 0 mg‘ﬂ gk, g0l 7_‘47P
2, 4,6,8, 10 ¢ W 0.47, 0.70, 0.96,
1.66 mg/Leg §=r HrisFol 7pA ‘E—%

RM-10°4 16622 7} =& 7+ Yehy

)

£

rlo

OE, 52

52 Flo S St
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Table 11. Total phenol content of muffin added with Red yeast rice and white rice

Journal of Oil & Applied Science

(ng/mL)

Samples” Total phenol content
Control 11.70 + 0.52¢
RM2 23.21 + 0.32¢
RM4 24.27 + 0.14°
RM6 24.68 + 0.14°
RMS8 25.07 + 0.06
RM10 25.24 + 0.13°

U All Values were mean+S.D

2 ab,c,d 1 Means with different superscripts are significantly different at p<0.05 by Duncan's

multiple range test.

Table 12. Monacolin-K concentration of muffin added with Red yeast rice and white rice

(mg/L)

Samples? Monacolin-K concentration

Control 0¢

RM2 0.47 + 0.24"

RM4 0.70 + 0.16

RM6 0.96 + 0.10°

RMS 1.26 £ 0.06°

RM10 1.66 + 0.59°

D All Values were mean+S.D

2 ab,c : Means with different superscripts are significantly different at p<0.05 by Duncan'’s

multiple range test.

3.12. B ZA
w4 } A3t gtel eiM= &= 6 % A7t
T7H1 RM4o] 31002 7HF ¥ H4E I
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Aot W2 ZF hE R Aol Gl
Aoz ey

Aol QoM E T2 A7FFo] 37 S5 X
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Table 13. Sensory evaluation of muffin added with Red yeast rice and white rice

£% kgl e viuel FASA

13

Samples? Taste Flavor Color Texture Overau.
acceptability
Control 3.00£0.83"  3.53+0.82*  3.97+1.07°  2.47+0.86° 3.10+0.84%
RM2 2.87+0.63*  3.23+0.73*  3.10+£0.99®°  2.87+0.66% 2.83+0.65"
RM4 3.10£0.76°  3.43+0.73*  3.13+0.94*  3.03+0.76° 3.47+0.68"
RM6 3.07£0.64°  3.37+0.72*  2.93+0.78>  2.97+0.93° 3.13+0.73%®
RMS8 3.03+1.13*  3.17+1.05* 2.67+1.15>  2.80+0.92% 2.9740.93%
RM10 2.90+1.37*  3.47+1.01* 2.87+1.33>  2.93+0.98" 2.97+0.96%

D" All Values are mean+S.D

2 ab 1 Means with different superscripts are significantly different at p<0.05 by Duncan'’s

multiple range test.
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