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A Study on the Quality Characteristics of Moming Buns Made from
Different Particle Sizes of Goami Powder
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Abstract

The purpose of this study was to increase the consumption of rice rich in dietary fiber, Goami, substituted
for flour in making moming buns. Goami powder was prepared in different particle sizes by grinding 5 min.
10 min. 15 min. 20 min. To determine the optimal water quantity of Goami powder dough for moming buns,
the hardness of the flour and the Goami powder dough was measured. The appropriate water quantity of
Goami powder moming buns was set at 119 mL ~ 218 mL. GB4 had the highest fermentation rate after
60 mim. fermentation. The volume index of the flour moming buns was the highest. The flour moming buns
and GB4 showed about the same hardness. The L-values of flour moming buns were higher than those of
the Goami powder moming buns. In the sensory evaluation, the overall preference was the highest in the flour
moming buns. Among the Goami powder moming buns, GB3 and GB4, grinded for 15 min., were the most
preferred.
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{Table 1> Formulas for moming buns

(Unit : Baker's %)

Ingredients

Flour morning buns

Goami morning buns

Flour 100

Rice powder 100

Salt L5 L5
Sugar 8 8
Margarine 5 5
Non-fat dry milk 3 3
Instant dry yeast 3 3

Vital wheat gluten 15
Water 65 113 ~ 128

Total 185.5 248.5 ~ 263.5
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<Fig. 1> Dough density measurements using a digital camera
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<Fig. 2> Dough hardness of moming buns made from strong flour and Goami powder with various water levels
*"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, G2, G3, G4 : grinded(5 min. 10 min. 15 min. 20 min)
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<Fig. 3> Volume of moming buns using strong flour and Goami powder with various water levels
“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, G2, G3, G4 : grinded(5 min. 10 min. 15 min. 20 min)
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{Table 2> Changes in dough volume of strong flour and Goani powder during fermentation for 75 min.(cm)

Time(min)
0 15 30 45 60 75
Con 2.65+£0.57% 3.92+0.09" 4.15+0.05" 4.37+0.05" 4.65+0.05" 4.85+0.05"
GBI 2.600.08 3.17+0.12° 3.550.05° 3.750.05° 4.07+0.05° 4.17+0.02°
GB2 2.65+0.05 3.2540.05° 3.55+0.05° 3.85+0.05° 4.05+0.05° 4.12+0.02°
GB3 2.65+0.05 3.20+0.08" 3.5240.05° 3.9540.05° 4.05+0.05° 4.15+0.05°
GB4 2.67+0.05 3.25+0.05" 3.55+0.05" 4.05+0.05 4.25+0.05° 4.300.00"
GBS 2.65+0.05 2.95+0.05° 3.1740.05° 3.45+0.10" 3.90+0.14° 3.9240.09¢

“"Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test
Con : strong flour
GM1, GM2, GM3, GM4, GMS5 : grinded(5 min. 10 min. 15 min. 15 min, 20 min)

: adding water(128 mL, 125 mL, 116 mL, 119 mL, 119 mL)
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{Table 3> Volume, weight, specific volume and oven spring of strong flour and Goami powder moming buns

. Specific volume Oven spring
Volume (mL) Weight(g) (mL/g) (Cm)

Con 121.340.84° 30.600.2° 3.97+0.03° 2.56+0.23"
GBI 88.01+0.35° 32.50+0.1° 2.7040.02° 0.30+0.1¢
GB2 08.80+0.21° 33.77+0.17° 2.92+0.01° 0.96+0.05°
GB3 104.14+0.84° 34.33+0.3° 3.0240.03° 1.13+0.05°
GB4 114.36+1.70° 35.84+0.38" 3.180.08" 1.600.10"
GBS 107.56+0.53° 35.97+0.03" 2.97+0.01 1.09+0.01°

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

Con : strong flour
GMI1, GM2, GM3, GM4, GMS :

grinded(5 min. 10 min. 15 min. 15 min, 20 min)

: adding water(128 mL, 125 mL, 116 mL, 119 mL, 119 mL)

<Fig. 4> Images of strong flour and Goami powder moming buns made from different particle sizes of powder
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{Table 4> Texture characteristics of strong flour and Goami powder moming buns

Hardness Adhesiveness Springiness Chewiness Gumminess Cohesiveness
(x10°g/em’)
Con 1.04+1.00° 0.230.15° 1.05£0.09° 0.86+7.26° 0.710.72° 0.78+0.04
GB1 2.5743.85° 0.73+0.05° 0.98+0.00° 1.27+0.95° 1.48+9.54° 0.81+0.01°
GB2 2.14+4.90° 0.860.05 0.99+0.21° 1.28+5.87° 1.3346.17° 0.81+0.01*
GB3 1.57+5.53¢ 0.30+0.10° 1.230.03° 1.1948.22" 1.06+0.98™ 0.49+0.00°
GB4 1.67+5.35° 0.36+0.05° 1.08+0.12" 1.12+1.94® 1.05+5.24™ 0.66+0.00°
GBS 1.70+1.25° 0.39+0.34° 1.0440.03" 1.43+3.56" 0.77+1.36° 0.630.04°

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

Con : strong flour

GM1, GM2, GM3, GM4, GMS5 : grinded(5 min. 10 min. 15 min. 15 min, 20 min)
: adding water(128 mL, 125 mL, 116 mL, 119 mL, 119 mL)
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{Table 5> Moisture contents of strong flour and Goani powder moming buns

Moisture content (%)

Con
GBl1
GB2
GB3
GB4
GB5

41.39+0.27°
48.75+0.39"
45.38+1.01°
41.56+0.52°
39.18+0.34°
38.85+0.35¢

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

Con : strong flour

GMI, GM2, GM3, GM4, GMS : grinded(5 min. 10 min. 15 min. 15 min, 20 min)
: adding water(128 mL, 125 mL, 116 mL, 119 mL, 119 mL)
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{Table 6> Color values of strong flour and Goami powder moming buns

Sample L a b
Con 71.5140.04° 4.7240.11™ 13.14+0.01°
GBI 66.78+0.00° 5.41+0.06° 14.85+1.18°
GB2 66.83+1.23° 6.33+0.87" 16.57+0.80"
GB3 67.93+0.00" 5.330.03° 16.67+0.01°
GB4 69.33+0.03° 4.40+0.06° 16.9620.02°
GB5 68.50+1.29" 4.69+1.06 17.67+0.23"

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

Con : strong flour

GM1, GM2, GM3, GM4, GMS5 : grinded(5 min. 10 min. 15 min. 15 min, 20 min)
: adding water(128 mL, 125 mL, 116 mL, 119 mL, 119 mL)
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{Table 7> CrumbScan values of strong flour and Goami powder moming buns

Crust Crumb Crumb

thickness (cm) fineness elongation
Con 0.1120.00° 480.38+0.16° 1.27+0.00"
GBI 0.05+0.00° 411.460.48° 1.17+0.01¢
GB2 0.04+0.00° 588.44+1.06" 1.27+0.00°
GB3 0.02+0.00° 551.19+0.18" 1.27+0.00°
GB4 0.02+0.00° 526.96+0.17° 1.24+0.00°
GB5 0.02+0.01° 553.1644.78" 1.20+0.20°

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

Con : strong flour

GM1, GM2, GM3, GM4, GMS5 : grinded(5 min. 10 min. 15 min. 15 min, 20 min)
: adding water(128 mL, 125 mL, 116 mL, 119 mL, 119 mL)
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<Fig. 5> CrumbScan images of strong flour and Goami powder moming buns
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{Table 8> Sensory evaluations of strong flour and Goani powder moming buns

Con GBI GB2 GB3 GB4 GBS

Appearance 536+£1.32°  3.18+1.43°  2.90+1.26° 445+08°  4.90+0.29"”  1.40+0.89"

Preference Flavor 5.18+0.85"  2.45+1.01 2.36t1.09‘f 3.9(&1.19; 4.36i0.652 2.40¢1.14‘f
Taste 5.18£0.85°  2.45+1.02° 236+1.09°  3.90+1.19 43620.65° 2.00£1.41°

test Texture 545:1.01°  2.09£0.52° 227£1.07°  436£1.09°  445:126° 2.00+£1.41°
Overall preference  5.09+0.81°  22740.76° 236+092°  436+0.65° 436049  1.60+0.89"

Crumb color 6.00£0.68°  3.45:£1.18°  3.00£0.87°  4.45+0.67°  4.45:0.80° 3.20+1.30°

Crust color 3.1841.29"  3.7240.98"  3.90+1.26°  3.90£0.81"  4.000.87°  5.60+2.19"

Expansion 6.18£0.72°  227+0.63°  2.54+0.67° = 4.18£0.58°  4.54+0.91°  3.00+1.87°

Uniformity of cell 4.18+1.29"  3.90+1.60  4.27+1.24 4.09+0.52 4.63+0.78  3.00£1.87

Different Size of cell 3.90£147°  2.81£1.78°  2.7241.38°  4.00£1.06°  4.09+1.01*  1.60+0.89°
test Springiness 5.5441.53°  1.72+045°  2.00£0.87°  4.54+0.50°  4.45+0.50° 2.20+2.16°
Softness 5.63+1.17° 2274045  236+0.78°  4.45+0.80°  4.45+0.50° 2.20+1.78°

Fineness 554+1.10°  2.72£1.07°  2.63£049° 436090 = 4.27+0.63°  5.00+0.81°

Roasted flavor  3.63£1.00°  3.18£1.36°  3.18£1.22°  4.45+0.67°  4.1840.39"  4.20+2.28"

Roasted taste 3.81£0.95"  3.54+1.59  3.00£1.41° 4362065 = 436£0.65" 2.4042.19°

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

Con : strong flour
GM1, GM2, GM3, GM4, GM5

: grinded(5 min. 10 min. 15 min. 15 min, 20 min)

: adding water(128 mL, 125 mL, 116 mL, 119 mL, 119 mL)



228 Srze)8k3)A] A 178 Al 55(2011)

GB57} 7V 2| AR = Aoz Jehtoe
ol H Sl Apol= jllek 71ee] A71= GBS
7} )R oz 1 Avka g, ol GBS
o] A% th& Azl vla] we] 237} Aol Wi
z2 A7} 298] g7 Aoz gzhdr).
e FEeEe] Jme eI} vl S6H]
= EUAIT polniE FollA= GB3F GB47}
Eokth 2o mAge dizT wel Zo] ol
o7 7P wAella, 3ol WME Foi=
GB57F Ao 7P wAlsttka siied, o=
GB57} 71%0] 7P zWste] Zo| nlAsittan
=7 Rolekar AYzte|ojxint. whe] =gk gt
atol| M &= GB39} GB47} felH o= 7 423}
A =AAE Ao veted, o Wrkee
dwbol] Bl aoln] Ao g wEel A
o2 QYzpdr.

e A7 e 52 Gk poln| R E

= = (e} N
WE gyulol Ao EALS AWE Aul 1
=
T

Qo] A E9la, sohr] 7
Tolde ol 7HE

GB3¢} GB47} 71 A

folr il
i)
e
Y

A
o
]
¥

smLol BE A7k A, 15% a3

3 2o &S 116 mL, 119 mL A7k A, 20%
et Eof ¢S 119 mLE FH7he Zlo] 1ot
FE e 2 nkse] Aot By)7) vlsst
o] =
kel

=
g E)e) A%

h=)
f
9,
=)
)
i
o
jincs
o
L
i

gHez 7Hg 3L
S5 e F7h gobith
4. 31ofn] 7hE The W2 tiaTE 4=t

5. A= Wb mgwe] jert fejHow
7P EskaL, sotn] wE tele FaAzte] A
dFE W=} mopth AMEE ARE 3
of 318t gL Holx] @gta, FAEE T0}
o] 7hRe] AP 3 W A feHoR =

Al HeER .

6. 9% S84 thzsol vlal aropn] mgnd

i g2 WrHER
e gl Blal F3)7} 23 7] skl A Al
SEA] gkskont 15% A JHEE vE BY
o] 79 Wb vhe Ry vlsgk 4
< B9t webd zop] JFRE e wo] B
¥ Wats g WS Bastd dAuiclEdAl
& 2 a3 Ao fFart FH-e e Alxvt



hsetelet 4

= x5

|

[Oh

B AT AoldRrt T8 alobn] &HE
S7ketaAt WrRE Al aopn] A7RRR g
< Azstazl stk zop] 7hRe] Y&e S
T, 1032, 1532, 2032 24)7]el Zol delsiale
o, WrlEs) 22 ARE 3] 98 o &
= gt aobn] wise] AxE S A%
HA 9] Fo] & 119 mL~ 218 mL ©]]t}. GB4
T 6047 TEEo] 7MY Fhon, Bl
o= Wb mywol 7 31 n, e Ut
F 2w GB47E HlSelelon, HiEe Ut
Fupo] 71 gkt BeAAAY Ul
7V A=A, qopn] B FolA = 1548
B3 71F& vHE GB39F GB47 AaH Atk

ZAHE (2008). 271Ee] QA7) 7} Al A o
H) )= ggol] A3 AT vigw Yy
At er, 17-19, 24, 28-31, A&

A4 & 737 (2003). 2 FHFHAM, EAME
7 5. 48-50, A&

AZFE (2008) FES H7gE duko] A whA A 1)

l

rU
flr
N

£ Aelzis) F4 B4, Ao,

52, 66, 35

TEANETLE 2009 79 28, AaH] 2
1%t 78991 http://www.rda.go.kr/board/boar-

d.do?mode=view&prgld=day farmlcltinfoEnt

ry &dataNo=100000079957 &&71&4
Wl (2005). A7HFYES] whE 2 2ol A

Al Bek A s igtha, 18, 23, 30,

Me

uER]E] (2009). A7HE QA7) wE ZFE
FAZHGE) & Ao F454. nejista

ulghel, 33-34, 37-38, A&

oA (2010). FHAIA|TA|W-E, B&C WORLD,
P.190, A&

o[ 3] (2008). 41 &F4, F3HAl B BaAle H7t
7p el FAE A & AL
o dighe, s, 7, 11, 12, 15, 20, 21, 7=

5 (2010). 27 gle Aol Jpd gl &
. Addista, 30, 35, 38, B

Anderson JW, Chen WJ (1979). Plant fiber. Car-
bohydrate and lipid metabolism. Am J. Clin.
Nutr 32(2): 346-363

Cambell RK, Steil CF (1998). Diabetes clinical
pharmacy and therapeutics. William & Wilks,
48-61, Washington DC

Cho MK (1995). Preparation of high-fiber bread
with several sources of dietary fiber. Kangnung
National University, 28, 29, 41, Kangnung

Cho MK, Lee WJ (1996). Preparation of High -
Fiber Bread with Soybean Curd Residue and
Makkol1li(Rice Wine) Residue. J. Korean Soc.
Food Sci Nutr 25(4): 632-636

Choi ID (2010). Substitution of rice flour on
bread-making properties. Korean J Food Preserv
17(5): 667-673

Choi SY, Jung EH (1995). Sensory quality of
rice-wheat bread. Korean J. Rural Living Sci
6(2): 91-97

Chun AR, Song J, Hong HA, Son JR (2005).
Improvement of Cooking Properties by Milling
and Blending in Rice Cultivar Goami2. Korean
J. Crop Sci 50(5): 88-93

Elmehdi HM, Page, JH, Scanlon MG (2007).
Evaluating Dough Density Changes During
Fermentation by Different Techniques. Cereal
Chem 84(3): 250-252

Ju HW, An HR, Lee GS (2010) Quality character-



230 arze]sks)|A] Al 179 A 53(2011)

istics of Bread Added with Black Garlic
Power. Korean J Culinary Res 16(4): 260-273

Ha Tae Yeol, Kim Su Hyeon, Jo 1l Jin, Lee Hyeon
Yu (2003). Effect of Dietary Fiber Purified
from Cassia Tora on the Quality Characteristics
of the Bread with Rice Flour. Korean J. Food
Sci. Technol 35(4): 598-603

Kang MY, Nam YJ (1999). Studies on Bread-
Making Quality of Colored Rice(Suwon 415)
Flours. Korean J. Soc. Food Sci 15(1): 37-41

Kang MY, Sohn HM, Choi YH (1997). Varietal
Variation in Gelatinization and Adaptability to
Rice Bread Processing and Their Interrelation.
Korean J. Crop Sci 42(3): 344-351

Kang SK, Choi OJ, Kim YD, Lee HC, Ko MS
(1998). Preparation of High-Fiber Bread with
Camellia(Camellia japonica L.) Seed Flour.
Korean J. Plant. Res 11(3): 358-362

Kim HA, Lee KH (2011) A study on the quality
characteristics of muffins in different particle
size made with goami powder. J East Asian
Soc Dietary Life 21(4): 553-562

Kim YI, Kum JS, Lee SH, Lee HY (1995).
Retrogradation Charcteristics of Jeungpyun by
Different Milling Method of Rice Flour.
Korean J. Food Sci. Technol 27(6): 834~838

Lee C, Shin JS (2002). The Effect of Dietary Fiber
Content of Rice on the Postprandial Serum
Glucose Response in Normal Subject. Korean
J Food & Nutr 15(2): 173-177

Lee HJ, Kim YA, Lee HS (2006). The Estimated
Dietary Fiber Intake of Korean by Age and
Sex. J Korean Soc Food Sci Nutr 35(9):
1207-1214

Lee JH, Seo HS, Lee SY, Kim HS, Hwang IK
(2005). Soaking Properties and Quality Cha-
racteristics of Korean white Gruel with Differ-

ent Blending Time of High-Dietary Fiber Rice'

Goami 2'. Korean J. Food Cookery Sci 21(6):
927-935

Lee MH, Lee YT (2006).
Properties of Rice Flours Produced by Dry,
Wet and Semi-wet Milling. J Korean Soc Food
Sci Nutr 35(7): 886-890

Lee YT (2003). Quality Characteristics of High-
Fiber Breads Added with Domestic Wheat

Bread-.making

Bran. J. Korean Soc. Agric. Chem. Biotechnol
46(4): 323-328

Lim HC (2010). The Effect of Lifestyle, Service
and Quality of Bakery Products on Purchasing
Intention. Korean J Culinary Res 16(3): 14-31

Newmam CW, Graham H (1989). The hypo-
cholesterolemic function of barley B-glucans.
Cereal Foods World 34(10) : 833-886

Oh NG (2009). Research on Cultivation and Pro-
cessing Technologies in Winter Naked Oats,
Chonbuk National University, 64-67, Jeonju

Song JS, Oh MS(1992). Effect of cooking with
pressure cooker and particle size of rice flour
on quality characteristics of Packsulgi. Korean
J. Soc. Food Sic 8(3): 233-239

Tordottit I, Alpsten M, Holm G, Sandberg AS,
Tolli J (1991). A small does of soluble algi-
nate- fiber affects postprandial glycemia and
gastric emptying in human with diabetes. J.
Nutr 121(6): 795-799

Yeom KH (2009). Quality Characteristics of White
Bread with Barley Leaves Tea Powder and
Heicellulase Treatment. Sunchon National Uni-

versity, 33-37, Sunchon

2011 08¢ 03¥ A T
2011 10€ 10¥ 13} =83
2011 10€ 31Y 23} =84
20113 119 07¥ 33 =85
2011 1€ 17 A A & F



