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Abstract

Muffins were prepared with different amounts of rice bran powder (0~30%), and their quality characteristics were investi-
gated. The specific gravity of batters increased with increasing rice bran. While the initial pasting temperature increased with
increasing rice bran amount, peak viscosity and viscosity at 95C after 15 min gradually decreased. The pH value of batters
and muffins decreased with increasing rice bran amount. Moisture content of muffins was affected by the addition of rice
bran powder. The lightness and yellowness values of muffins decreased with increasing rice bran amount, whereas redness
value increased. For textural characteristics, hardness, gumminess and chewiness of muffins significantly increased with
increasing rice bran amount, whereas cohesiveness and springiness decreased. Aircell uniformity of muffins became larger and
more random as rice bran powder content increased. In the sensory evaluation, scores of taste and texture were the highest
in muffin added with 5% rice bran powder. Overall acceptability was highest in control and the 5% group without any
significant difference. Values of color, flavor, taste, texture and overall acceptability of muffins tended to decrease as rice

bran powder content increased.
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Table 1. Formula of muffins added with different amount
of rice bran powder

Rice bran powder (%)

Ingredients (g)

0 5 10 20 30

Cake flour 60 57 54 48 42
Rice bran powder 0 3 6 12 18
Butter 36 36 36 36 36
Whole egg 30 30 30 30 30
Baking powder 2 2 2 2 2
Sugar 40 40 40 40 40
Total 168 168 168 168 168

sobAlo} fokimsfrik

Weighting ingredients

|

Mixing butter and sugar
(For 1 min at speed 2)

l
Mixing eggs
(For 1 min at speed 2)

l

Mixing cake flour, rice bran and salt
(For 1 min at speed 1)

l
Filling 60 g in muffin cup

|
Baking
(For 25 min at 18(C/160C)
|

Cooling
(For 60 min)

Fig. 1. Procedure for preparation of muffins added with
different amount of rice bran powder.
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(one way ANOVA)S AAIgH &, {10]2] Zo]7} Sl 3Hgo|

Table 2. Operating condition of texture profile analyzer

o 4

Measurement Condition
Probe type 35.0 mm cylinder
Pre-test speed 1.0 mm/sec
Test speed 1.7 mm/sec
Post-test speed 10.0 mm/sec
Distance 40%

Force 20 g
Time 5 sec
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al 2010)% E-Fu2] E(Hwang & Ko 2010)2 H7}e+ v
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Table 3. Specific gravity and pH of batters added with
different amount of rice bran powder

Rice bran Specific gravity

powder (%) (g/ce) pH
0 0.65£0.01"% 6.97+0.10°
5 0.660.01¢ 6.460.09°
10 0.68+0.00° 6.46+0.05°
20 0.72+0.00° 6.42+0.08"
30 0.78+0.01° 6.32+0.07*

Y Means=S.D.(n=3).
2 2~ yalues with different subscripts in the same column are sig-
nificantly different at p<0.05 by Duncan's multiple ranged test.
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Table 4. Amylograph characteristics of mixture of cake
flour and different amount of rice bran powder

A4

Rice bran  Gelatinization Peak Viscosity at 95C
powder temperature viscosity after 15 min
(%) (0) B.U) B.U)
0 75.0 550 490
5 78.1 430 420
10 82.6 490 380
20 83.0 520 360
30 84.5 410 280

3. pH
vl7e) Arteke o
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Table 5. Moisture content and pH of muffins added with
different amount of rice bran powder

JE

S5 oMo} iR

Aot dr] EZ(Jung & Cho 2011), BHAlv} EH(Kim
et al 2008), B2} EKo & Hong 2011), 3nls & &
(Yang et al 2010) 7} WA= 7} A 5] Hrlege] T
74t whet wie] pHE #HAE ok

n| o] HAr7ES delste] Al %3 v S5 e
28 AF= Table 50| UERA vle} 2} o) 2te] 8
2O 14.60%2 71 wokon), n 7} HsteEko] 2713kl wk

v 3 ghape] Aol YehA] sttt dn| Eis
2] 60%7FA thAgE M (Jung & Cho 2011)<]
B ek 29.51%004 2849%% thA 7FAeteda, thAlnt
B2rS H71E vl (Kim er al 2008)94E thzT-Het H74¢
o] =

-W mE f oo _llN'

N
u
O{N

gepe wgkont, thlnl Wrlae] Z7kstel wel
27k} Z}i—i— Baigon], BiA B A7 plE (Ko
)oﬂ = BEX} drlgo] __7]_61-_/‘,:i 5 5

ol 7}0% Aoz et v 1"5: Fgke 47t A
el #8 Yol weh Aol S ol o ARHh

r-1n:

n)7kel b dejate] Axd wH o 791 A
£ 5743 A= Table 60 VR vRe} 2ok HIE(Lgh<]
A%, 117 A7l 0~-30%= 571 Wl 76.01~69.14= 7+
Asle] 22 Jwr)k 718t HA, anthocyanin A48 ZE
= 2248 F(Hwang & Ko 2010), 2] 29 (Lee & Choi
2011), B2} (Ko & Hong 201)= 7138t oL}, mela-

i Zhz Snls 5 BES A7KeE #HA(Yang et
A7 Uifﬂ Sellde A7 A sl

o] frek Ao g sl
o2 HuHEAh 1]

190l 27130 4
A9 Y A3} 3

rBL
_oT
o
X
1o mln

Table 6. Hunter's color value of muffins added with
different amount of rice bran powder

Rice bran Moisture content Rice bran
powder pH %) powder L a b

(%) (%)

0 7.65+0.03"2 14.60+0.56 0 76.01£2.1792 —4.89+0.27° 31.44+1.54°
5 7.45+0.04° 15.60+0.10 5 72.87+0.98" -2.70+0.08¢ 28.85+1.24°
10 7.36+0.02° 14.60+0.78 10 70.01+0.86° -1.35+012° 27.81+0.69"
20 7.18+0.02¢ 15.60:0.01 20 69.73+1.28° 0.14+0.20° 26.54+0.38°
30 7.13+0.01° 15.50+0.31 30 69.14+0.43° 0.67+0.13° 24.41+0.63°

D MeanstS.D.(n=3).
2 27¢ Values with different subscripts in the same column are
significantly different at p<0.05 by Duncan's multiple ranged test.

Y Means=S.D.(n=3).
2 2~ Values with different subscripts in the same column are signi-
ficantly different at p<0.05 by Duncan's multiple ranged test.
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Fig. 2. Internal appearance of muffins added with diffe-
rent amount of rice bran powder.
: Muffin added without rice bran (control).
: Muffin added with 5% rice bran.
. Muffin added with 10% rice bran.
: Muffin added with 20% rice bran.
: Muffin added with 30% rice bran.
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A=t 3] Ed(Jung & Cho 2011), AH 170} E2hKo & 7. chHd
Seo 2010), B-¥-x} B2 #1718k w9 (Ko & Hong 2011)7} n)7el Ar7bEE gelete] Azt vHe] o ARl
9t &N HArLee & Choi 2011)3+ WA= 7} Fig 20 Yebd whe} o) tiZz3d)] v]3)] w7t H7e v
Aze] H7kge] S71gol wheh geAdo] ashe Aor e ArbEe] Sl wet o] HAH o o FHAl=
Yelsdth a8y Seks 35 2%(Yang er al 2010), 54 A% JeERI) 2 ddie) 7|3 ddsta 2 7]
2] F(Hwang & Ko 2010), B4 E(Yoon er al 2011)S  &°] Hol|A] &2 ¥, w3 AUk n)7k kol 57t

Table 7. Textural properties of muffins added with different amount of rice bran powder

Rice bran powder (%)
Item
0 5 10 20 30

Hardness (g/cm?) 235.82437.90° 255.30+38.31¢ 309.60+20.82° 470.73+16.56 983.71+105.67*

Cohesiveness (%) 0.37+0.01° 0.34+0.02° 0.340.02° 0.26+0.07° 0.20+0.01°

Springiness (%) 0.84+0.03* 0.83£0.01° 0.78+0.03° 0.72+0.02° 0.59+0.04¢

Gumminess (g) 85.70+8.35¢ 86.58+7.16° 106.68+9.21° 133.55+10.51° 192.93+21.92°

Chewiness (g/cn?) 71.62411.91¢ 72.51£15.12¢

82.64+15.56° 98.93+10.39 113.75+7.14*

D Means+S.D.(n=3).

2 274 Valuyes with different subscripts in the same row are significantly different at p<0.05 by Duncan's multiple ranged test.
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Fig. 3. Result of sensory evaluation of muffins added
with different amount of rice bran powder.
a4 Values with different letter are significantly different at p<
0.05 by Duncan's multiple ranged test.
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