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A Study on the Quality of Muffins Made with Goami Powder of Different Particle Sizes

Hyun-Ah Kim and Kyung-Hee Lee'

Dept. of Food Service Management, Kyung Hee University, Seoul 130-701, Korea

Abstract

The purpose of this study was to promote the consumption of rice by substituting goami powder for flour when making
muffins. Goami powder was prepared in different particle sizes by grinding the powder for 5 min. 10 min. 15 min. and 20
min, Precisely 72.62% of the goami powder, particles were smaller than 75 ym, after grinding the powder for 20 min. with
a consistency similar to that of flour (78.86%). To determine the optimal amount of water for goami powder muffin batter,
the viscosity of both the flour and the goami powder batter was measured. The appropriate water quantity for goami powder
muffins was set at 105 mL. The volume index of flour muffins was 132 mL, while that of the goami powder muffin (GM1,
GM2, GM3 and GM4) was 123 mL, 119 mL, 119 mL and 118 mL, respectively. The hardness of the flour muffins, measured
by a texture analyer, was 2.03x10° g/em’, The hardnesses of the goami powder muffins were 2.83x10° g/em’ for GM1, 2.44x10°
glem® for GM2, 2.33x10° g/em® for GM3, and 2.36x10° g/cm’ for GM4. The L-values and moisture content of the goami
powder muffins were higher than those of the flour muffins. In a sensory evaluation the overall preference was the highest
for flour muffins. However among the goami powder muffins, GM3, which was made with goami powder ground for 15 min.

was the most preferred.
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Table 1. Baking formula for muffins

(Unite : % of flour basis)

Ingredients Flour muffin Goami muffin
Flour 100
Rice powder 100
Salt 1.25 1.25
Sugar 60 60
Margarine 30 30
Milk powder 7.5 7.5
Baking powder 5 5
Egg 30 30
Water 90 100~115
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{Brookfield digital viscometer, LVD-II+, Brookfield Enginee-
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Baking loss rate(%) =
(Batter weigh — Muffine weigh/Batter weigh)=100
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Table 2. Operation conditions of texture analyzer for mu-
ffins

Parameter Condition
Force unit Grams
Distance format Strain
Pre-test speed 2.0 mn/s
Test speed 1.0 mm/s
Post-test speed 2.0 mm/s
Distance 10 mm
Time 2.0 sec
Trigger force 10 g
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A7} WIHRE 78.86%, oM E 5B B3t GIL 55.24%, 10
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Table 3. Particle size distribution of flour and goami
powder 90~125 (xm)

<75 75~90 90~ 125 125( z£m)
(#2m) (#£m) (#m) <
Con 78.86+049" 6.80£0.06°  10.66+0.27°  0.14+0.04°
Gl 552440.72° 8.68£046"  14.16+0.35* 18.30+1.08°
G2 65.56+0.61" 8.19£0.04®  10.19+0.74°  8.70+0.57°
G3  69.60£0.34° 7.79+0.44°  924+0.58°  4.53%0.18°
G4 72.62£049° 8.15+0.15°  9.19+022°  4.04+0.04°

*7 Means in a column by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.

Con : Flour.

G1 : 5 min. grinding of goami powder.

G2 : 10 min. grinding of goami powder.

G3 : 15 min. grinding of goami powder.

G4 : 20 min. grinding of goami powder.

RoMrlot RAFSEN

£ ¢& 4% vkFig 1, Fig. 2).

2Tl 97 w3 vhEe] AEE 4.32(x10° P01,
E9| & HA H7IR Aol ulzv v)53t AEE Vel
ot 3opn] 71RE 5§ A% Gl T B9 45 105 mL 3
7Ht M3 vk M 4.23(x10% cP), B2 110 mL H7}
gt popu] 71 w Q] HE HEE 4.10(x10° cP) 2B B
A A7 wEo] Ayl 218 o)A v v)23 A e
£ JepIIt) aob] 71RE 108 B3 2= &2 AA

Viscosity (x10? ¢P)
g

&

100 105 116 115

%0 100 195 110 115 100 105 110 115
Con G1 G2 G3 G4

Water (mL)

100 105 116 115

Fig. 1. Batter viscosity made with flour and goami powder
at various water levels.
*“i Means in a column by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.
Con : Strong flour.
Gl : 5 min. grinding of goami powder.
G2 : 10 min. grinding of goami powder.
G3 : 15 min. grinding of goami powder.
G4 : 20 min. grinding of goami powder.

150

120

Volume (L)

9%

i

50 B :
0 100 105 10 11§ 100 195 116 115 100 105 118 115
Con G1 G2 G3 G4
‘Water (mL)

Fig. 2. Muffins volume made with flour and goami pow-
der at various water levels.
*f Means in a column by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.
Con : Strong flour.
Gl : 5 min. grinding of goami powder.
G2 : 10 min. grinding of goami powder.
G3 : 15 min. grinding of goami powder.
G4 : 20 min. grinding of goami powder.
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1) Zota] oEe| Lo, 8|8, BV|LME
dojn| 7}e} Wrle s ghe vy ukEo] drs) Ruls
Y% A, 3opn) 745 vige] Ay S WlHe s,

10:2, 15%, 208 £4] 7[§ 2% 105 mLE Yeh] o] 4]
B2 Azt W] Ry 643, FUEUES 24
A= Table 49F 29ka, AEAR S Fig 3¢ Jepigit)

A B 217 132,57 mLE 78 o, 1 o
Lg% qohn] 7ERE SE RBlsle] TE M# GM19 &
37} 123.30 mL, J2opu| 7}RE 108 BEdsle] vk oMo}
119.27 mL, xohu| 7122 158 243 GM37}F 119.03 mL,
alobn] 7S 208 ¥-3lg Ml GM4<] H3)7) 11837 mL

Table 4. The volume, specific volume, loss rate of muffins
adding 105 mL water

o uE F4 B4 #s AT 557

Fig. 3. Volume of muffins in different particle size adding
105 mL water.
Con : Flour.

GM1 : 5 min. grinding of goami powder.
GM2 :
GM3
GM4 :

10 min. grinding of goami powder.
15 min. grinding of goami powder.
20 min. grinding of goami powder.
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Table 5. Texture characteristics of muffins made with
flour and goami powder adding 105 mL water

Vo) s et e it
Con 132.57+0.80° 2.09+0.01° 9.38+0.65° Con 2.03+7.89¢ 1.66+1.97* 0.56+3.04¢
GMI1  123.30£2.17° 1.92+0.03° 8.54+0,14° GM1 2.83+2.23" 0.6620.64° 0.6623.68°
GM2  119.27£0.32° 1.89+0.02° 8.00=0.00% GM2 2.4443 43° 0.60+1.18¢ 0.73+6.28°
GM3  119.030.50° 1.79+0.02° 6.36:0.24° GM3 2.3344.67° 1.04+1.45° 1.65+1.85°
GM4  118.37+0.67° 1.82+0.00° 7.39+0.44° GM4 2.36+1.21° 0.78+1.19° 0.670.48"

a4 Means in a column by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.
Con : Flour,

GMI : 5 min. grinding of goami powder.
GM2 : 10 min. grinding of goami powder.
GM3 : 15 min. grinding of goami powder.
GM4 : 20 min. grinding of goami powder.

a4 Means in a column by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.

Con : Flour.

GM1 : 5 min. grinding of goami powder.

GM2 : 10 min. grinding of goami powder.

GM3 : 15 min. grinding of goami powder.

GM4 : 20 min. grinding of goami powder.
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1, 3op| 7R THE v GMI©] 2.83(x10° g/em?), GM2
7} 2.44(x10° g/em?), GM47} 2.36(x10° g/em?), GM37} 2.33
(x10° gem’) 2.2 7}59] =7} FoldLs folHoz A
o} golA T o]+ BHX]8)(2008), 2 THE(2008)2] A T-ol|A]
UAZL mAl VLR R A2E 2w Ax) Yeitty B
% A Aot 22 Aol HPAL T Ut
T2 gHE v3Q] Cono] 1.66(x10> gem?) .2 7V =9k,
opr] 7HRE THE v@E Wit goln] 1R R ThE o
H Fole GM37F L04AE 7P E9t3, GM27) 0.600.2
7V Bl A4 277 056(x10°g/em?) 02 71 B
I GM37} 1.65(x10°g/em®)E 71 ko), daE Ags
Holz| &%ty g2eETE 2 A%E JEgdt 15
AZVEE e v WIRE THE vuRg 233 g3
o] TR A YeEh=HI(Ki er al 2007), B A Tol|A]
WFs e HAdA o Jg4e] A velth o
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<= e tAd 9 42 CrumbScang: ]3] 74 <]
FA, 7188 294, 7139 AasAS 43 e Table
67 2kth

Jlopr| Z7HEE REE WE(GMI, GM2, GM3)# 2 71(Con)
2 ke vHe] F4d9 FA(crust thickness)E 0.11~0.162
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Table 6. CrumbScan of muffins made with flour and goami
powder adding 105 mL water

Crust Crumb Crumb
thickness (cm) fineness elongation
Con 0.11+0.00° 495.52+0.36" 1.26+0.05°
GM1 0.10:£0.00° 459.08+0.85¢ 1.25+0.00°
GM2 0.11+0.01° 492.430.35° 1.170.00°
GM3 0.100.00° 498 57+0.15% 12120.11%*
GM4 0.16+0.11° 498.68+0.29° 1.28+0.01°

HolAlo} RS EE
&, 208 B 71EE OE GMAE 0.1608 FA 0 FA7}
71 A8 AeE Jeht d3d AEE Ro|x] gt
7189 24 %(Crumb fineness)= thZT(Con)o] 495.52, 1o}
n o3 F GM3} GM4E 498.57, 498.65% -Felx o= 7}
Z 24g 222 YEPATE An et al(2010)2] A7 Aol A
= ode Byl 3w 2Eert vo, wHle] By} zto
A ZEE7E Folxitha 3l ok, E A A7 olu| &2 g
< HHdA o7} 22 A 2L F& A2 e
U dxE e A 29k Hwang SO2010)2] HPMCE 3

713h gve] AFo e A7 YA A S wel B
T A=7) vol 71Fo] Aa 2 FAEva Hasle] £
AT Aol dAsh= Agolurt 71Fe] A 18 F(Crumb
elongation)’'= GM27} 1172 Th& A5 & vl fojdo=z
71} T2 AR JEston, gizolu zolr| = ThE o
AE7te] #2929 2ol & B o, dxd] WE T8l A

< UYeRA = &gtk

4) 1oto| K{Ele] M £F

zon| WA Mx 23 AIE= Table 739 ZUTh

o] 7R e v HiE WR77) 66.84% 7}
7 w9k, GMIL 67.92, GM2= 68.86, GM3+ 70.22, GM4
£ 69.692 1ojn] 712 THE v Wert w3k, 4
Alztol 71 GM3, GM47} oA L2 Folxle s e
ok AAee tz7el YRR e mHe] 4172 /M3
£33, 3o JE7F uEFE vjHY] FAEr) fejH o
2 2ol o $ Uitk WA T UUHEI) 22.74
2 7P A JEhga, O B9S2 E GMI2 21.16, GM4E
21.35, GM2E 20.56, GM3E 20.892 UEh}, 300 #7153

Table 7. Color values of muffins made with flour and
goami powder adding 105 mL water

Sample L a b
Con 66.84+0.01° 4.17+0.03 22.74+0.09*
GM1 67.92+0.00° 3.65+0.00° 21.1620.00°
GM2 68.86+0.03° 2.79+0,10° 20.56+0.00°
GM3 70.22:0.00° 2.62+0.06° 20.89+0.07°
GM4 69.69+0.00° 2.61%0.02° 21.35+0.25°

¥4 Means in a column by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.

Con : Flour.

GMI1 : 5 min. grinding of goami powder.

GM2 : 10 min. grinding of goami powder.

GM3 : 15 min. grinding of goami powder.

GM4 : 20 min. grinding of goami powder.

#7¢ Means in a column by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.

Con : Flour.

GM1 : 5 min. grinding of goami powder.

GM2 : 10 min. grinding of goami powder.

GM3 : 15 min. grinding of goami powder.

GM4 : 20 min. grinding of goami powder.
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Fig. 4. Moisture content of muffins made with flour and

goami powder adding 105 mL water.

*® Means in a column by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.

Con : Flour.

GMI : 5 min. grinding of goami powder.

GM2 : 10 min. grinding of goami powder.

GM3 : 15 min. grinding of goami powder.

GM4 : 20 min. grinding of goami powder.
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Table 8. The sensory evaluation for preference test of muffins made with flour and goami powder adding 105 mL water

Appearance Flavor Taste Texture Overall preference
Con 5.36+1.00° 3.90+1.26° 4.72+1.38 5.27+0.98" 527+1.16
GM1 436+1.52° 3.81£1.22° 3.90£1.54 3.2740.98° 3.72+1.24°
GM2 3.45£0.91° 3.45+1.01° 3.36+1.25° 3.54+0.50° 3.63+1.09°
GM3 4.00+0.43% 4.00+£0.43* 4.18+0.85® 4.900.68° 4.8140.95
GM4 3.33+1.21° 2.69+0.63° 3.31+1.16° 3.23+1.01° 3.00£1.67°

"¢ Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.

Con : Flour.

GMI : 5 min. grinding of goami powder.
GM2 : 10 min. grinding of goami powder.
GM3 : 15 min. grinding of goami powder.
GM4 : 20 min. grinding of goami powder.
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Table 9. The sensory evaluation for difference test of muffins made with flour and goami powder adding 105 mL water

Con GM1 GM2 GM3 GM4
Crust color 4.09+141° 5.18+0.73° 445126 481136 2.5040.54°
Crumb color 3.18+1.05° 4.36+1.25° 4361.17° 427+1.38° 3.00+0.63
Expansion 4.63+1.17° 3.90+1.26™ 3.18+1.29° 4.63+1.09° 3.67+2.06™
Cell uniformity 3.72+41.24% 4.36+1.00° 4.63£1.17* 4.90+0.92° 3.50+1.04°
Cell size 4.90£1.01° 3,54+0.67% 3.00:1.06° 4.45+0.50° 4.00£1.67°
Roasted flavor 1.81+0.85¢ 3.09+1.19° 4.450.67° 5.00+0.87° 5.50+1.22°
Springiness 5.00+£0.97* 3.18+1.05° 3.00+£0.61° 4.00£0.43° 1.5040.547
Sofiness 4.90+1.41° 3.45+0.91° 3.90+0.92° 4.09+0.52° 2.1740.75°
Moistness 5.18+1.22° 3.90+£1.47° 4.54+1.18% 445147 2.00+£0.63°
Roasted taste 1.90+0.52¢ 3.4541.26° 4.54+0.67° 5.09+0.92° 567+1.21°

"4 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.

Con : Flour.

GMI1 : § min. grinding of goami powder.
GM2 : 10 min. grinding of goami powder.
GM3 : 15 min. grinding of goami powder.
GM4 : 20 min. grinding of goami powder.
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