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Abstract

The effect of soybean flour (0, 5, 10, and 15%) on the quality characteristics (moisture, color, water absorption,
solid content, texture properties, and sensory properties) of Topokkidduk stored for two days was studied. The moisture
content of Topokkidduk increased with increasing soybean flour concentration at all the storage times. The moisture
contents of SF15 (soybean flour 15%) on storage days 0, 1, and 2 were 46.30, 46.30, and 45.00%, respectively.
SF15 had the highest moisture content among all the samples. The color of Topokkidduk (L value) decreased whereas
its a and b values significantly increased with increased soybean flour concentration (p £ 0.05). The cooking properties
(e.g., water absorption and solid content) resulted from the opposite conditions. Thus, the water absorption decreased
and the solid content increased with increasing soybean flour concentration. The texture analyzer revealed that the
hardness, chewiness, and cohesiveness of Topokkidduk decreased and that its adhesiveness increased with soybean
flour addition, but there were no significant differences in these according to the soybean powder concentration.
The taste, flavor, color, hardness, springiness, and overall acceptability values of Topokkidduk containing SF5 (soybean
flour 5%) after two storage days, obtained through a sensory test, were highest among all the samples. These
results suggest that soybean flour may be utilized as a functional and valuable ingredient in Topokkidduk.
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Table 1. Formulation of 7opokkidduk added with soybean flour
Ingredients (%)

Sample

Rice flour ~ Soybean flour Salt Water
SFO 100 0 1 40
SF5 95 5 1 40
SF10 90 10 1 40
SF15 85 15 1 40
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Table 2. Measurement conditions for texture analyzer

Parameter Condition
Pre-test speed 1.2mmysec
Test speed 1.7mmysec
Post-test speed 5.0mm/sec
Strain 70%
Probe § 40mm (FG/CY)
Sample size (diameter X height) $10x 10mm
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Fig. 1. Moisture contents of Topokkidduk added with soybean flour
by different concentrations (0, 5, 10, 15%) during storage for 2
days.
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Table 3. Color contents of 7opokkidduk added with soybean flour
by different concentrations during storage for 2 days

Storage period (day)

0 1 2
SFO 71.9+0.42% 70.0£0.25% 69.4+0.32
. SF5 73.440,56 72.7+032" 72.4+0.72%
SF10 68.2+0.17 68.1+0.15% 70.8+0.35"
SF15 67.8+0.61° 66.740.55% 68.8+0.20%
SFO 2.0£0.42™ 264017 -1.6+0.15™
SF5 -14+0.10™ -1440.15” 1.12020™
a
SF10 112038 09+021% 09:0.12™
SFI5 -0.8+0.10™ 0.940.17% -0.8+0.06™
SFO 10.120.42% 9.9:0.51* 9.7+0.38d"
, SF5 16.0£0.20% 16.1£0.21% 14.9%0.12
SF10 19.50.25% 20.0+0.40™ 19.60.06"
SF15 23.120.59™ 21.120.15" 22.3+0.32Y

Abbreviations: SFO, 0% soybean flour; SF0, 5% soybean flour; SFO, 10% soybean
flour; SFO, 15% soybean flour.

“‘Different letters within the same column differ significantly (p 2 0.05).
“Different letters within the same row differ significantly (p 2 0.05).
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Fig. 2. Water absorption and solid content of Topokkidduk added

with soybean flour by different concentrations (0, 5, 10, 15%)
during storage for 2 days.
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Table 4. Texture characteristics of Topokkidduk added with
soybean flour by different concentrations (0, 5, 10, 15%) during
storage for 2 days

Storage period (day)

0 1 2
Hardness ~ SFO 12883488 5" ND. ND.
©® SFS 1044.8+81.8°  2941.8+158.5 ND.
SFI0  10042+42.6°  3744.6+1439 ND.
SFI5  1098.8+573° 378461868  5707.0+1682
SFO 350.3+60.9° ND. ND.
Adhesiveness  SF 2521273 323133 ND.
(g9 SFI0  2725+179° 243106 ND.
SFI5 2506254 383102 14407
SFO 0.95:0.01* ND. ND.
o SF5 0.95+0,01° 0.96+0.01 ND.
Springiness .
SF10 0.9620,01 0.9320,01 ND.
SF15 0.96+0.01° 0.92+0.01 0.93+0.01
SFO 0.81:0,01° ND. ND.
SF5 0.80:0.01° 0.82+0,01 ND.
Cohesiveness
SF10 0.78+0,01° 0.76+0.01 ND.
SFI5 0.76:0,01° 0.74£0,01 0.75£0.01
SFO 974.2+64.8" ND. ND.
. SF5 L1£540°  2241.0£1164 ND.
Chewiness
SF10 7453296 2616.7+88.9 ND.
SF15 801.6:30.8°  26239+1043  4070.7+209.6

Abbreviations: SFO, 0% soybean flour; SFO, 5% soybean flour; SFO, 10% soybean
flour; SFO, 15% soybean flour.

N.D.; Not detected

“Different letters within the same column differ significantly (p £ 0.05).

Sh AX|sheleh. Ul ET H7hae] S7to) e} @)



Quality Characteristics of Topokkidduk Added with soybean flour 693

B Ao= AT Btk o] tiFEES HIksh Wio] W nlaizzd
HEkSol] 9]sh 2z} OIFET I1f-2] Ao] o9 Ax
Zs™ 5N 9] 7|a x| s F ASE AGEH Do 14%
2 A7t "ol ¥e] #5337t AE Table 59 o] we] gt} ol 3RS Fo] AWl V|s kel JEkS
YERAT B & A A, g, AekARl Vse 53 X Ao E HAFT) o]e WolF RS IS W) 7]
A U 5% kel 7ME w2 s Btk 5, 3RV sdite A 506D A Adeks fARSITh
gre] A9 A 043l A 6.38% 7Y =%l A7) o]de] IEHAARE TF & uf "ol ¥ Az
S7VHEA st ey g2 AgLErRT 7 =of 2 5% A7F Al 7P s 49 T Higol
A7 193}e) 500, 2174 2€akl 3508 E AT SF59] &R S Axst] gt 7)sAo] dYE AES U &
A0, 1, 283}l 650, 6.00, 4.88% F-o)FHo & M =9 NS Ao 7 AEHT

o A9 VETAME rEVIAE giR2TRY =393
SFI0E T} &gt} A=+ A% 0¥x}ol| SFO, SF5, SF10,

SF15914 z}7} 5.13, 6.63, 5.75, 5.880103L A &1L =}l 2 <

Y7} 3175, 4.75, 4.75, 5.50, A7g2L =}l Z42F 3.00, 4.63,

338, 3752 Ag7|zro] S7VshHA hAdte AES B FEdS Higo] "ol Hriste] 1, A, ZEEA,
ok &g Aol ti3t 7| a = AA 2Tl A SF57T 7 7IAA 223 D B FEEANS ARG UFE
=93l A4 0, 1, 2014 22} 6.63, 525, 4632 LERATE T 7} wio] Weo] SRS BE AA7IZA iR
ZARkA Q) V|E %= A% 0¥l SFO, SF5, SF10, SF157} T o] SIS E =2 AES YEdth diFEY
Z}7} 4.00, 6.63, 6.50, 6.13-2 LERN o] UIFEZ 3 7}to] 15% 3742 SFI5+ A3 0, 1, 2971 212} 46.30, 46.30,
TR RO 22 S ¢ § A 53] SFs7F o E 4500%= A AT FAA M L FEFFS Bk
HFtdsr Aerit 7P £ 71555 YeER ] s H7ks Aol HrhsiAl 4L AT Et
ol A& 1, 24Al = AR AES B A 193} L3k Wokar 37ish AglFEtdle vFETo] 3718
SF5E 5252 7F8 & 71352 HYa A4 29} = T2 LIS 1AL a, b F2 S8R S Bk
46322 7P =Stk 53] A7zt #Agle] dlFEg A 1GA7HA = S FA AT AR 270l -2
HA7rEo] FHVITET BF B ANE]l VEsE Ao Waslgrt 2 EA 27, gFEudee] =71

Table. S. Sensory properties of Topokkidduk added with soybean flour by different concentrations (0, 5, 10, 15%) during storage for 2
days

Taste Flavor Color Hardness Springiness Overall acceptability

0 day

SFO 425+1.04° 52540.92° 463+1.19° 5.13+1.55° 4884035 4004053

SF5 6.38+0.92° 6.50+0.93" 7.13+0.99" 6.63+0.74° 6.63+0.74° 6.63+0.74°

SF10 6.2540.89" 6.50£131° 7.13£0.83" 575+0.71% 6.38+0.74" 6.50£0.76"

SF15 5.63+0.52° 6.13+0.64° 5.88+1.81" 5.88+0.83" 6.13+0.64° 6.13+0.83°
1 day

SFO 400:131° 475+0.89° 5.75+1.39" 3.75+0.46° 3.2540.89° 325¢1.16°

SF5 5.00+0.76" 6.000.76" 6.50+0.93" 475+046" 5.25+0.46" 5.25+0.89"

SF10 4,00+0.00° 5.75+0.46" 5.75+0.89" 475+1.16" 4.00:0.76° 375+0.89"

SF15 425+0.46" 525+0.76° 5.50£0.53" 5.50+0.93" 5.00:0.76" 4.75+0.89"
2 day

SFO 2.63+0.52° 425+0.46° 5.13+0.83" 32540.71° 3.0040.76° 2.63+0.52°

SF5 350£0.53" 4.88+0.64° 5.63£0.52° 375+0.46% 4.63+0,52° 4.6340,52°

SF10 3.13+0.83" 450+0.53° 5.38+0.52° 413+0.83" 3.38+0.52" 325+046"

SF15 3.75+0.46" 413:083° 363+0.52" 4.63+0.52° 375+0.46° 3630.52"

Abbreviations: SF0, 0% soybean flour; SFO, 5% soybean flour; SFO, 10% soybean flour; SFO, 15% soybean flour.
“‘Different letters within the same column differ significantly (p £ 0.05).



694 Sk 2 F A5 818 A 4|19 A535 (2012)

_?l_“

\
J

= 4

S

ok

N

o

lo

n\l

B

ﬂoﬂ

2

=

=

ot
g e
{o, o
o

fﬂ rlo
1%‘ cﬁl

23

S
R
:?L_’,
5

N
2
e
)

O

fo

2y

2
on

-

£y
kX

O
=8
2o &
Tt e
SN
<%

[
=

o
gn
X o

ol t !

o

ut
w2
o
N
o
(o3
>,

bR 5% ke Hato] We]
2 Byt oge] APARES E
el T 9 YRR W)
S FANA 247 2 B5H 54

F90m 5% Hrkre] st & 227 2
Vg el A% A ART Row
PVt Fo] S5 Wol W Az

Z 7] Ak

]

=
18
d
o,
o

Yoo 2
T O A 22 ook o XN orfrrle

ofr
o
32
tilo
>,
I‘E _l_% _1&

ol
ox
)
"ok
o

N of Lo
%

-

)
o
T

2
0,

-

)
i
H

¥
X0
o
L o
[0 o

o3t
E
ok

e
[

1. Ministry for Food, Agriculture, Forestry and Fisheries
(2012) Food policy. Food J, 174, 43

2. Ministry for Food, Agriculture, Forestry and Fisheries
(2012) Food news. Food J, 175, 118

3. Kim OS, Shin MJ (2004) A study on the recognition
and preference of Korean traditional rice cake according
to age in capital area. Korean J Food Cookery Sci, 20,
11-16

4. Kim SS, Chung HY (2007) Texture properties of a
Korean rice cake (karaedduk) with addition of
carbohydrate materials. Korean J Soc Food Sci Nutr, 36,
1205-1210

5. Son HS, Park SO, Hwang HJ, Lim ST (1997) Effect
of oligosaccharide syrup addition on the retrogradation
of a Korean rice cake. Korean J Food Sci Technol 29,
1213-1221

6. Kim SS, Chung HY (2007) Effects of carbohydrate
materials on retarding retrogradation of a Korean rice
cake. Korean J Soc Food Sci Nutr, 36, 1320-1325

7. Park JW, Park HJ, Song JC (2003) Suppression effect
of maltitol on retrogradation of Korean rice cake. Korean
J Soc Food Sci Nutr, 32, 175-180

8. Shin AC, Song JC (2004) Supression functions of
retrogradation in Korean rice cake (garaeduk) by various
surfactants. Korean J Soc Food Sci Nutr, 33, 1218-1223

9. Song JC, Park HJ (2003) Functions of various
hydrocolloids as anticaking agents in Korean rice cakes.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Korean J Soc Food Sci Nutr, 32, 1253-1261

Lee JK, Jeong JH, Lim JK (2011) Quality characteristics
of Topokki Garaedduk added with ginseng powder. J
Korean Soc Food Sci Nutr, 40, 426-434

Kim MY, Jeong YK, Son CW, Jhon ES, Kim MR (2009)
Quality characteristics and antioxidantive activities of
spirulina added Korean rice cake (garaeduk) during
storage. Korean J Food Preserv, 16, 8-16

Lee JH (2008) Study on the quality characteristic of green
rice garaedduk PhD thesis, University of Sejong, Seoul,
Korea

Choi EH (2008) Study on the quality characteristics of
garaedduk with rice bran. PhD thesis, University of
Sejong, Seoul, Korea

Ahn JW (2009) Properties of rice cakes for 7opokki with
curry powder. Korean J Food Cookery Sci, 25, 467-473
Choi EH, Lee JH (2010) Quality characteristics of
garaedduk with roasted rice bran. Korean J Culinary
Research, 16, 277-286

Shin DS, Park HY, Han GJ, Kim MH (2010) Quality
characteristics of garaetteok with different ratios of
non-glutinous germinated brown rice flour. Korean J
Food Cookery Sci, 26, 853-859

Kang HJ, Kum JS, Jung JH, Lim ST (2011) Effect of
number of extrusions on Topokkidduk quality. J Korean
Soc Food Sci Nutr, 40, 1612-1616

KREIL (2010) Agriculture observation. Soybean, January,
p2

Kim SO, Park MK, Oh JS, Lee HO (2003) The study
of relationships among soybean and their products, oils
and fats consumption and serum lipids of hyperlipidemic
adult meales. Korean Soybean Digest, 20, 53-62
Kim JY, Han JH, Kim JK, Moon KD (2000) Quality
attributes of whole soybean flour tofu affected by
coagulant and their concentration. Korean J Food Sci
Technol, 32, 402-409

Schryber T (2002) Increasing health benefits using
soygerm. Cereal Foods World, 47, 185-188

Yoo YJ, Chang HG, Choi YS (2005) Effect of soy flour
on the bread making bread making properties of wheat
flour. Korean J Food Cookery Sci, 21, 301-310
AOAC (1995) Official Methods of Analysis. 16th ed.
Association of Official Analytical Chemists, Washington
DC, USA

Kim H, Moon TW (1999) Quality attributes of bread
with soymilk residue dietary fiber. Food Sci Biotechnol,
8, 245-250



25.

26.

217.

28.

Quality Characteristics of Topokkidduk Added with soybean flour

Doxastakis G, Zafiriadis I, Irakli M, Marlani H, Tananaki
C (2002) Lupin, soya and triticale addition to wheat
flour doughs and their effect on rheological properties.
Food Chem, 77, 219-227

Vittadini E, Vodovotz Y (2003) Changes in the
physicochemical properties of wheat-and soy-conteaining
breads during storage as studied by thermal analyses.
J Food Sci, 68, 2022-2027

Nilufer D, Serventi L, Boyacioglu D, Vodovotz Y (2012)
Effect of soy milk powder addiation on staling of soy
bread. Food Chem, 131, 1132-1139

Chae KY, Hong JS (2007) The quality characteristics

29.

30.

31.

695

of jeolpyon with different amounts of Job’s tears flour.
Korean J Food Cookery Sci, 23, 770-776

Yoon GS (2001) Effect of partical replacement of rice
flour with black or brown rice flour on textural properties
and retrogradation of Julpyun. J Korean Home Economics
Association, 39, 103-111

Nelson A (2001) Baked goods and extruded applications.
In A. L. Nelson (Ed), High-fibre ingredients. St, Paul,
Minnesota, Eagan Press, p 45-62

Jung JY, Kim WJ, Chung HJ (2006) Quality
characteristics of bread added with germinated soybean
powder. J Korean Soc Food Sci Nutr, 35, 1260-1266

(AF 2012 7€ 59 48 2012 99 119 A= 20124 99 219)





