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dietary polysaccharides and soybean
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Abstract

As a result of the additiong of dietary polysaccharides, such as dextran, xanthan gum, gum guar, and
gellan gum, differences were observed in the viscosities of the batter for Jeung according to the
polysaccharides and theiramounts added, but the pH was not significantly different. The specific volume
was highest, in Jeung-pyun with the addition of 0.1% gum guar, at 2.08. The greater the amount of
dextran added, the higher the observed specific volume, but the greater the addition of gellan gum, the
lower the observed specific volume. The results wereas similar with regard to the expansion characteristics
and air holes. As a result of analyzing the texture, the Jeung-pyun with the addition of 1.2 and 3.0%
dextran proved to be significantly lower than the control group in terms of hardness, gumminess and

chewiness. In the sensory evaluation, the acceptability of Jeung-pyun with the addition of 0.1% gum guar
ranked highest, at 8.00, in overall desirability and that with the addition of gellan gum ranked lowest,
regardless of the amount added. When 1, 5 and 10% soybean were to Jeung-pyun, the viscosities
increased from those in the early stage in relation to the amount of added, the greater the addition of

soybean, the higher the overall pH, but during the fermentation process, the pH decreased. In the group
with the addition of 1% soybean the best results infor specific volume, grain and air holes were observed
to be the most desirable, proved to be the softest after analysinganalyzing for texture and ranked highest

in the sensory scores.
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Table 1. Formula for Jeung-pyun preparation (g
Sample No. Rice" Water Salt Sugar Yeast Dextran Xanthan Gum Gellan Soybean”
gum guar
Control 100 30 0.8 15 1 - - - - -

K1 100 30 0.8 15 1 0.6 - - - -

K2 100 30 0.8 15 1 1.2 - - - -

K3 100 30 0.8 15 1 3.0 - - - -

L1 100 30 0.8 15 1 - 0.1 - - -

12 100 30 0.8 15 1 - 0.2 - - -

L3 100 30 0.8 15 1 - 0.3 - - -

Ml 100 30 0.8 15 1 - - 0.1 - -

M2 100 30 0.8 15 1 - - 0.2 - -

M3 100 30 0.8 15 1 - - 0.3 - -

N1 100 30 0.8 15 1 - - - 0.1 -

N2 100 30 0.8 15 1 - - - 02 -

N3 100 30 0.8 15 1 - - - 0.3 -

o1 100 28.7° 0.8 15 1 - - - - 1

o2 100 2357 0.8 15 1 - - - - 5

03 100 177 0.8 15 1 - - - - 10
" Soaked rice in water for 1 hour at 30 C
¥ Suction ratio of water in soybean was 130%
? Soaked soybean in water for 18 hours at 20 C
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Fig. 1. Changes in viscosity of Jeung-pyun batter by the amount of adding dietary polysaccharides during the fermentation

{A] dexmran & control @ dextran 0.6 %
{B] xanthan gum 4 control
[C] gum guar ¢ controt @ gum guar 0.1 %

[D] gellan gum 4 control @® gellan gum 0.1 %

Fmze] #5ts A 4208 A 652004

A dextran 1.2 %
@ xanthan gum 0.1 % A xanthan gum 0.2 %

A gum guar 0.2 %
A gellan gum 02 %

B dextran 3.0 %

B xanthan gum 0.3 %
W gum guar 03 %
W getlan gum 03 %
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Fig. 2 Changes in pH of Jeung-pyun batter by the amount of adding dietary polysaccharides during the fermentation

[A] dextran & control @ dextran 0.6 %
[B] xanthan gum 4 conirol @ xanthan gum 0.1 %
{C] gum guar & conrol @ gum guar 0.1 %

{D] gellan gum 4 control @ gellan gum 0.1 %
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A xanthan gum 0.2 %
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Fig. 3. Specific volume of Jeung-pyun adding polysaccharides
K1: dextran 0.6% K2: dextran 1.2% K3: dextran 3.0%

L1: xanthan gum 0.1% L2: xanthan gum 02% L3: xanthan gum 0.3%
MI: gum guar 0.1% M2: gum guar 02% M3: gum guar 0.3%
NI: gellan gum 0.1% N2: gellan gum 02% N3: gellan gum 0.3%
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Fig. 4. Cross-sectional view of Jeung-Pyun prepared by the amount of adding polysaccharides

L1: xanthan gum 0.1%

Ml: gum guar 0.1%
N1: gellan gum 0.1%

g2 zd 763 A A208 A 635.(2004)

L2: xanthan gum 0.2%
M2: gum guar 0.2%
N2: gellan gum 0.2%

L3: xanthan gum 0.3%
M3: gum guar 0.3%
N3: gellan gum 0.3%
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Fig. 5. Internal structure of Jeung-pyun magnified 50 times observed by SEM(Scanning Electron Microscope)
according to adding the amount of polysaccharides

K1: dextran 0.6% K2: dextran 0.1% K3: dextran 3.0%

L1: xanthan gum 0.1% L2: xanthan gum 02% L3: xanthan gum 0.3%
MI: gum guar 0.1% M2: gum guar 0.2% M3: gum guar 0.3%
N1: gellan gum 0.1% N2: gellan gum 0.2% N3: gellan gum 0.3%
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Table 2 Texture value of Jeung-pyun prepared with dietary polysaccharides
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715 %7} 7.20£1.04% control(7.1720.85)]
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£

X
X
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Samle No.” Hardness(g/ o) Springness(%) Cohesiveness(%) Gumminess(g) Chewiness(g)
control 262.92+31.67%? 0.57+0.14 0.80.45" 213.49+21.34° 120.60+21.45°
K1 160.82+18.75¢ 0.960.51° 0.70+0.12™ 111.76+21.428 115.44224. 121
K2 105.07+15.87" 0.990.24° 0.7210.61° 74.79£34.51" 75.65+2.318
K3 103.23+25.86" 0.94:0.37" 0.71£0.54 62.64:14.32" 60.35+2.21%
L1 188.60+14.98%" 0.930.75" 0.69+0.32°* 133.31+34.25® 121.79+14.25
L2 203.65+35.63% 0.930.16™ 0.69+0.42° 142.13421.41°% 129.17+12.34
L3 307.57+41.52° 0.76+0.43° 0.64+0.24" 208.22+12.24° 190.38+32.51°
Ml 229.97+24.12%' 0.920.85® 0.6820.23% 155.84£31.24 140.67+19.51%
M2 244.84+28.65% 0.910.46® 0.68+0.34% 167.35+17.56% 151.24+13.24°
M3 396.48+14.52° 0.88+0.45™ 0.690.54°* 282.82+14.65 295.64+27.26
N1 477.98+27.31° 0.80:0.48% 0.68+0.34° 324.25+32.24° 305.53+31.54°
N2 272.17+24.51% 0.960.34" 0.7240.42" 196.39+24.17% 185.53+28.91°
N3 410.99+34.51° 0.96+0.78" 0.70+0.24™¢ 285.94+43.24" 274.4629.46°
p-value <0.0001 0.0430 <0.0001 <0.0001 <0.0001

D Each value is mean

? Mean with different letters within a column are significantly from each other at a=0.05 as determined by Duncan’s muliuple

range test
) See the legend of Table 1

#2258 A 4207 65(2004)
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Fig. 6. Changes in viscosity of Jeung-pyun batter by the
amount of adding soybeans during the fermentation

AYEA 271t Ao RAAW QRIS Ju & control @ sovbean 1% A sovbean 5% B soybean 10%
Table 3. Sensory evaluation value of Jeung-pyun prepared with polysaccharides
Sample Cell . . overall
No.? uniformity smell sweetness moistness toothpacking desirability
control 7.33:1.327% 7.50£1.24° 7.50+1.21° 6.83+0.85" 8.33+1.33" 7.17:0.85%
K1 6.85:1.30% 7.58+0.85° 7.2140.78° 5.1430.14 6.00£1.58 6.85:0.72
K2 5.63:0.54" 6.85+1.54" 6.9911.54 6.85:0.28" 6.00:1.67" 5624027
K3 5.32+0.34 7.25:0.84° 7.8610.42° 7.14:0.98% 7.00+0.87 552125
L1 7.6011.52" 7.80:0.97" 8.20£0.78° 6.8041.54™ 6.80£0.34° £.00£0.27°
L2 7.00:2.41" 8.00:1.52° 7.80+.24* 7.80+2.10° 6.8020.71° 720¢1.52"
L3 4.80+1.45° 720+2.41° 700+1.25" 6.20+2.04% 6.8020.81" 620+1.24%
Ml 8.0010.98" 7.60+1.68° 7.60+1.28° 7.40+1.07° 7.40:1.34° 7.20£1.04%
M2 6.401:1.24° 5.40+0.78" 5.20+1.64% 5.60+1.64° 6.20+0.85" 5.60:0.24°
M3 7.2011.64° 7.00:0.45° 6.0040.85™ 6.40+0.48™¢ 7.0020.72° 6.0030,25°
N1 2.40:0.21° 3.60+0.51° 4.40+0.45% 4.40:0.85° 5.00+1.84% 3.40+0.64°
N2 2.000.30¢ 3.20:0.75° 4.200.78% 3.40+0.76° 4.400.14° 3.00+0.56°
N3 2.00+0.28° 3.6010.65° 3.80+0.68° 3.400.58° 4.20£0.29° 3.00£0.89°
p-value 0.001 <0.0001 0.0002 <0.0001 <0.001 0.0004

" Each value is mean:SD
? Mean with different letters within a column are significantly from each other at ¢=0.05 as determined by Duncan’s multuple

range test

7 See the legend of Table 1
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Fig. 7. Changes in pH of Jeung-pyun batter by the
amount of adding soybeans during the fermentation
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Fig. 8. Specific volume of Jeung-pyun adding soybeans
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Fig. 9. Cross-sectional view of Jeung-pyun prepared by the amount of adding soybeans
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03: soybean 10%
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Fig, 10. Internal structure of Jeung-pyun magnified 50 times by SEM (Scanning Electron
Microscope) according to adding the amount of soybeans
[O1]: soybean 1% [O2}: soybean 5% fO3}: soybean 10%

Table 4. Texture value of Jeung-pyun prepared with soyheans

Sample No.” Hardness(g/cmz) Springness(%) Cohesiveness{ %) Gumminess(g) Chewiness(g)
control 262923169 0.57+0.14° 0.800.45% 213.49121.34% 120.60+21.45°
01 235.87432.54% 0.73:0.53° 0.61:0.58" 114.92+32.54° 99.9315.24°
02 132.5612.42° 0.9210.24° 0.66::0.24" 77.04+1.24° 78.6413.57
03 78.09+3.24° 0.8520.34" 0.69:£0.36" 54.74£2.270° 46.98124.58"
p-value 0.0009 0.1494 0.0281 0.0054 0.0008

Y Each value is mean:SD

? Mean with different letters within a column are significantly from each other at a=0.05 as determined by Duncan’s multuple
range test

» See the legend of Table 1
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Table 5. Sensory evaluation value of Jeung-pyun prepared with soybeans

Sl\ragg? mljfcoi;ity beany flavor sweetness moistness toothpacking de(s)i\;:)ailllity

control 7.33£1.32"% 7.50+2.34° 7.50+2.54" 6.83£1.25" 8.3341.52° 7.1740.86™
01 8.20+0.24° 7.60+0.24° 6.40+1.27° 7.80£0.27* 8.00+0.98" 8.40+1.02°
02 5.20£0.25 6.40+0.27" 6.20+1.24* 4.60+0.85" 4.200.78" 420+1.22°
03 4.20+0.85° 5.80+1.25° 5.40:0.58° 4.60+0.98" 3.60+0.67° 3.80£0.67°

p-value 0.001 0.1569 0.2958 <0.0001 <0.001 <0.0001

¥ Each value is mean=SD

? Mean with different letters within a column are significantly from each other at a=0.05 as determined by Duncan’s multuple

range test
Y See the legend of Table 1

gt 39 B4 udge #5544 FEA go
H7He Ad thR(7.50+2.54) 8.} 01(7.60+0.24)0]
EE FAFE ETAAT 393 Hole A, H
7tEgo] BE4E 4 &2 H/ME WA T /97
o]z ol F& HAVE FHAAM F wgs N
T 48s F4 ¢ Aoz A4dr 5L 9
Qg o old B FEE O/} A4 #Zaste= A
= & 7 Jd¥ey gqxzeHe zole it JF
o] #YTFTE FHol FEFYHI old Ex o} 7]
=7t Folxl Foeg F5dEn

v. 2 <
2old g FQ dextran, xanthan gum, gum

guar ¥ gellan gumE S 7S A, A=
3 7Y A7F o2 fe 98 RE B 5
ARNew pHE 7S 2ol vgdF/o ArFEel
FHQ zol7h ATk ¥AAL gum guars
0.1% A7 Aol 2082 7}& =skvl. dextrane
A7t ol FI7MEFF vHA Fo] F7189 I, gellan
gum® F& AUMFol HSFE HAHo i

sttt SHY FBxd VIS BRI 2=
Ml e EATh textureE: BMT AR

dextran& 1.2%, 3.0% 713 ZHo| ) H
& hardness, gumminess®} chewiness 7} & F o2
oAtk #5AAE 2, gum guar® 0.1% 3

et FWo] HurAHQ J|ZXoA 8.0008 ‘'Hof
M B2 AFE Wz, A #AG)

gellan gumS H7lgh FHol v 2 H+E @
gtk g2 99 1%, 5%, 10% A7}ES
o, A7tgel BeTS = 271FH F71sA
I, pHe FH7lEo] §S5E dAH2=Z pH #o
Z7etga 2ast AVHA "Ax gass g
S B4t S8 uAFSL g9, /5 e

0,

[pe)
Y

SZ 2 #5tE X A204d A|65(2004)

&

ar

Egla,

=

=

10.

11.

- 706 -

2 dFE 1% A7 Fo) 7HE G HA
textureE A AHRE 1% F7rEol Mg B

HEBANAE 71 52 J5s A
LLta sy

]
ror

LI

A2 ol g7 A, FEE, ST, Azt 1949
UGN ¢ SAT I, AR, FFAXNEHALI980
Park, YS and Suh, CS : Changes in chemical properties
of Jeungpyun product during fermentation Korean J. Soc.
Food Sci. 12(3):300~304, 1996

Choi, YH, Jeon, HS and Kang, MY : Sensory and
rtheological properties of Jeungpyun made with various
additives Korean J. Soc. Food Sci. 12(2):200~206, 1996
Lee, JY, Lee, SK, Cho, NJ and Park, WJ : Development
of the formula for natural bread-making starter J. Korean
Soc. Food Sci. Nutr. 32(8):1245~1252, 2003

Yoon, SJ : Machanical and sensory characteristics of
Jeungpyun prepared with different fermentation time
Korean J. Soc. Food Cookery Sci. 19(4):423~428,
2003

Yang, ST, Kim MS and Park CO : Effects of pH and
natural polysaccharide gums on the foam stability of soy
protein  isolate Korean J. Food Sci. Technol.
24(5):482~491, 1992

Tuomilehto, J, Voutilainen, E, Hattunen, J, Vinni, S and
Homan, K : Effect of guar gum on body weight and
serum lipids in hypercholesterolemic females Acta Med
Scand 208:45~48, 1980

Turner, PR, Tuomilehto, J, Happonen P, La Ville AE,
Shaikh, M and ILewis, B : Metabolic studies on the
hypolipidemic sffect of guar gum Atherosclerosis 81:145~
150, 1990

Chang, YK, Kim, EM and Kim, SY : Effect of guar
gum levels in Backsulgies on plasma glucose and insulin
in healthy men Korean J. of Human Ecology 32(3):207~
215, 1994

Ha, TY, Kim, SH, Cho, IJ and lee, HY : 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, 2003



12.

13.

14.

15.

16.

17.

18.

Lee, DT, Chun, HK, Chang, CM and Park, HJ : Effects
of soybean flour addition of the quality and storability on
Jeung-pyun Korea Soybean Society 9(1):41~52, 1992

XA FE F=HFA AT, ABEHEAL 208211,
1982

Na, HN, Yoon, S, Kim, JS and Kim, BY : The activity
and characteristics of a-amylase present in soy milk and
Jeungpyun batters. Korean J. Soc. Food. Sci. 14(3):261~
265, 1998

Lee, JE and Lee, SY : Quality characteristics of frozen
soy yogurt prepared with different proteolytic enzymes
and starter culture. Korean J. Food Sci. Technol. 33(6):
676~681, 2001

Mathason, 1J : pH and determination control Baker’s
Digest 52:703, 1978

Lee, EA and Woo, KJ : Study on the dextran and the
inner structure of Jeung-Pyun(Korean rice cake) on
adding oligosaccharide J. East Asian Soc. Dietary Life
12(1):38~46, 2002

HJ, Moon, Chang, HG and Mok, CK : Selection of
lactic starter for the improvement of Jeungpyun
manufacturing process Korean J. Food Sci. Technol.
31(5):1241~1246, 1999

19.

20.

21.

22.

23.

24.

25.

163
Kim, YH and Lee, HG : The effects of partial
replacement of rice flour with wheat flour and

fermentation time on the characteristics of Jeung-Pyun
Korean J. of Human Ecology 23(3):63~73,1985

Cho, YH, Woo, KJ and Hong, SY : The studies of
Jeung-Pyun  preparation (In  standardization  of
preparation) Korean J. Soc. Food Sci. 10(4):322~328, 1994
Jeltema, MA, Zabik, ME and Thiel, LJ : Prediction of
cookie quality from dietary fiber components Cereal
Chem. 60(3):244~247, 1988

Choi, YS and Kim, YA : Effect of addition of potato
pell, guar gum, polydextrose on quality of Backsulgies
Korean J. Soc. Food Sci. 8(3):333~341, 1992

Chun, HK : Various fermenting acids on the quality of
“Jeung-pyun”. Ph. D. thesis, Sookmyung Women’s Univ.,
Seoul, Korea, 1992

J¥E : A% FWY R AzZA% 9IH
ANA, FFSAEGATE=TH 4:109~120, 1993
Shin, KS and Woo, KJ : Changes in adding soybean
on quality and surface structure of Korean rice cake
(Jeung-Pyun) Korean J. Soc. Food Sci. 15(3), 1999

04 129 29 A4, 20043 129 24 A &)

- 707 -

228 #8352 A20E A 635(2004)



