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Abstract

To improve the food quality of traditional Jeung-pyun(Korean fermented rice cake), effect of mixed ingredi-
ents on the quality of protein enriched product was studied. Changes were evaluated in chemical and textu-
ral properties of protein enriched Jeung-pyun altered by fermentation time, temperature, and steaming time.
The maximum volume expansion was noted in dough mixed with rice flour(100g), soy flour(25 g), sucrose
(20g), Tak-ju(50 mi) and water(10 ml), and then fermented at 35° C for 3 hours. Soy protein isolate(SPI) en-
riched rice dough had a maximum expanded volume when 15g(w/w) of SPl, 20g(w/w) of sucrose, 60ml
(v/w) of Tak-ju and 50mi(v/w) of water added into 100g rice flour, and then fermented at 30° C for 2 hours.
Steaming after fermentation made the smaller volume of bulk by 45° C-50 % of the initial volume be showed
just after fermentation. Protein enriched Jeung-pyun prepared under the maximal volume endowing condi-
tions showed the best protein quality(protein digestibility and protein efficiency ratio) and starch structure
which was susceptible towards enzyme reaction. The improved starch quality of protein enriched Jeung-
pyun could be confirmed by reducing power, gelatinization degree and amylose content. Jeung-pyun riched
with soy flour at 20 % level or with SPI at 5 % showed the best overall quality by sensory and textural prop-
erty but it had a problem in browning.

Key words : Jeung-pyun, protein source, expanded volume, reducing power, degree of gelatinization,
textural property
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Table 1. Proximate composition and amylose content of ingredients for Jyung-pyun

% wet basis (% moisture free basis)

Sample Moisture Cured Total Ash Amylose Maltose a-amylase’
protein lipid activity
Rice 13.35 5.44 1.02 0.54 - - -
(6.29) (1.18) (0.62)
Rice flour 35.54 6.20 1.53 0.31 19.70 - -
(9.62) (2.37) (0.48)
Tak-ju 89.70 2.01 0.08 0.10 - 0.12 1.4
(19.50) (0.78) (0.97)
Soy flour 8.06 38.02 17.20 4.90 - - -
(SF) (41.35) (18.71) (5.33)
SPI 5.45 83.27 0.41 5.20 - - -
(88.07) (0.44) (5.50)
SF riched 54.35 9.70 0.68 0.59 17.65 - -
Jeung-pyun® (21.26) (1.49) (1.29)
SP!I riched 60.30 10.52 0.21 0.30 16.52 - -
Jeung-pyun¢ (26.50) (0.53) 0.76)

The data are averages of three determinations. Values are listed as mean.

* Amylase unit/mi of Tak-ju

®Mixed ingredients ratio ; rice flour : soy flour :

sucrose : Tak-ju : water =100 :25:20:50:

10 (Ww/W/W/VHV)

Fermenting time and temperature ; 3 hours and 35° C, Steaming time ; 15 minutes

* Mixed ingredients ratio ; rice flour : SPI

: sucrose : Tak-ju : water =100

T 15120 : 60 : 50 (W/W/WAN)

Fermenting time and temperature ; 2 hours and 30° C, Steaming time ; 15 minutes
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Fig. 1. Effect of processing conditions on volume expansion of rice dough enriched with soy flour.
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A ; Rice flour : Sucrose : Tak-ju=100 : 20 : 50(w/w/v)
Fermented at 35°C for 3 hours

B ; Rice flour : SPI : Tak-ju=100 : 15 : 50{w/w/v)
Fermented at 35 C for 3 hours

C ; Rice flour : SP1 : Sucrose=100 : 15 : 20(w/w/v)
Fermented at 35 °C for 3 hours

D ; Rice flour : SP1:Sucrose : Tak-ju : Water=
100 : 15 : 20 : 60 : 40(w/wW/w/iv/iv)
Fermented for 2 hours

E ; Rice flour : SPI : Sucrose : Tak-ju : Water=
100 : 15 : 20 : 60 : 40 (w/w/wiv/v)
Fermented at 35 °C

Fig. 2. Effect of processing conditions on voiume expansion of soy protein isolate enriched dough for jeung-pyun.
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Table 2. Effect of processing conditions on the chemical
properties of soy flour riched Jeung-pyun*

Amylose  Gelatinizing  Reducing
(%, moisture free) degree(%)  power(%)

Dough |
Soy flour  20%(w/w)  38.80 89.78 90.42
25 39.66 91.04 92.50
30 40.02 92.27 93.97

Dough |
Tak-ju 40%(w/w) 43.67 90.29 89.54
50 37.68 91.14 91.27
60 3437 91.47 82.17

Dough 1
Sucrose 10%(w/w) 45.99 89.10 88.76
20 38.17 91.14 92.31
25 39.31 91.28 90.25

Dough [V
2 hours 41.22 88.27 89.25
3 38.17 81.14 92.31
4 36.27 82.37 89.19

Dough ¥
30°C 28.17 89.75 89.65
35 37.68 91.14 91.27
40 36.80 91.27 90.30

* Steamed for 15 minitues after fermentation

Dough 1 mixed ingredients ratio ; rice flour : sucrose :
Tak-ju=100 : 20 : 50 (w/w/v) fermented at 35°C
for 3 hours

Dough I mixed ingredients ratio ; rice flour : sucrose : spy
flour=100 : 20 : 50(w/w/v) fermented at 35°C for
3 hours

Dough T mixed ingredients ratio ; rice flour : soy flour : su-
crose : Tak-ju=100 : 25 : 50(w/w/v) fermented at
35°C for 3 hours

Dough IV and YV mixed ingredients ratio ; rice flour : soy
flour : sucrose : Tak-ju=100 : 25 : 20 : 50(w/w/-
w/v), fermented at 35°C([V), fermented for 3
hours (V)
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Table 3. Effect of processing conditions on the chemical
properties of starch in soy protein isolate(SPI)

riched jeung-pyun’
Amylose  Gelatinizing  Reducing
(%, moisture free) degree(%)  power(%)

Dough |
SPI 10%(w/w) 41.34 79.27 83.29
15 41.61 83.78 84.27
20 4591 84.25 84.38

Dough [
Sucrose 15%(w/w)  46.64 80.56 84.21
20 41.61 83.78 83.56
25 41.48 83.56 85.27

Dough 1[I
Tak-ju 50%(w/w) 46.04 81.52 80.25
60 41.61 83.78 84.27
70 35.64 82.26 76.27

Dough V
2 hours 41.61 83.78 84.27
3 36.59 85.25 87.17
4 33.34 8717 88.35

Dough V
25°C 38.35 81.16 82.29
30 37.23 86.72 84.26
35 37.23 86.34 85.01
40 39.83 85.27 83.16

* Steamed for 15 minitues after fermentation

Dough | mixed ingredients ratio ; rice flour : sucrose : Tak-
ju=100 : 20 : 60(w/w/v) fermented at 35°C for 3
hours

Dough I mixed ingredients ratio ; rice flour : SPI : Tak-
ju=100 : 15 : 60{w/w/v) fermented at 35°C for 3
hours

Dough I mixed ingredients ratio ; rice flour : SPI : suc-
rose : 100 : 15 : 20(w/w/v) fermented at 35°C for
3 hours

Dough IV and V mixed ingredients ratio ; rice flour : SPI :
sucrose : Tak-ju=100 : 15 : 20 : 60(w/w/w/v), fer-
mented at 35°C(lV), for 2 hours( V)
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Table 4. Scores® of sensory evaluation and textural properties for soy flour(SF) and soy protein isolate (SP1) riched jeung - pyun

Sensory quality Texture
Sample® GR SF SO CH oQ HD AD sP cwW GY
Control 6.6 49 5.7 3.2 5.0 5.10 0.38 0.65 1.25 1.94
SF 15 4.2 5.4 3.8 4.7 4.8 6.90 0.32 0.86 2.71 2.86
20 6.7 5.0¢ 4.3 45 5.5¢ 8.20 0.31 0.65 2.71 2.72
25 5.8% 39 4.2 40 5.2 8.70 0.30 0.60 2.65 2.48
30 3.1® 3.3% 3.2 3.4% 3.6° 9.20 0.25 0.66 2.00 227
35 3.0° 3.3 3.6 3.8« 3.6% 8.92 0.18 0.54 1.45 1.86
40 2.9° 2.7% 3.8* 3.6% 3.8 9.48 0.25 0.55 0.75 1.51
SPI 5 5.2¢ 4.6 5.2¢ 5.2 4.7 5.42 0.42 0.62 3.42 3.35
10 5.4¢ 3.2 5.4¢ 48 4.2 6.28 0.36 0.60 2.84 2.86
15 5.5¢ 3.00 5.5¢ 5.0¢ 4.4 7.25 0.30 0.56 254 2.00
20 5.7¢ 3.7 5.7¢ 4.2 3.0° 7.88 0.30 0.55 1.71 210
25 41" 2.8° 4.9 4.7¢ 4.9 8.42 0.22 0.41 142 19
30 3.6 3.8 3.6 2.4 4.2 8.96 0.18 0.28 1.38 1.2

Control : original Jeung - pyeun without protein sources. Rice flour :

for 3 hours and then steamed for 15 minutes.

*Mean with same letters are not significantly difference at p < 0.05.
15~40 : 20 : 50(w/w/w/v) fermented at 35°C for 3 hours

®SF 15~ 40 ; rice flour : soy flour : sucrose : Tak - ju = 100 :

sucrose : Tak - ju =10 : 2 : 5 (w/w/V), fermented at 35 C

SP15~30 ; rice flour & SPI : sucrose : Tak - ju =100 : 5~30 : 20 : 60(w/w/w/v) fermented at 30" C for 2 hours
GR : Grain, SF : Softness, SO : Sourness, CH : Chewiness, OQ : Overall quality
HD : Hardness, AD : Adhesiveness, SP : Springiness, CW : Chewiness, GU : Gumminess
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Table 5. Amino acid profiles for substitutes for Jeung-pyun and Jeung-pyun products

(g/100g protein)

Amino Soy flour Soy protein SF enriched SPI enriched
acid (SF) isolate(SPY) Jeung-pyun® Jeung-pyun®
ASP 11.57 10.10 9.43 10.02
THR 3.72 3.16 3.46 3.27
SER 5.12 4.38 4.60 4.61
GLU 21.51 18.96 20.60 20.09
PRO 4.84 5.44 4.78 4.43
GLY 4.90 435 5.05 4.29
ALA 3.95 3.57 4.38 3.71
CYS 0.58 0.76 3.25 2.33
VAL 3.95 3.59 4.25 3.58
MET 1.54 1.38 1.70 1.12
ILE 4.08 4.15 3.91 3.49
LEU 7.92 7.91 7.23 7.59
TYR 3.49 4.50 4.49 4.84
PHE 6.12 4.19 4.18 4.39
LYS 5.97 5.70 4.38 4.74
HIS 2.56 3.50 3.38 4.2
AVM 1.07 1.03 0.99 1.12
ARG 7.16 7.20 10.13 10.63
TRP 1.63 1.52 1.51 1.50

101.68 95.39 101.13 100.14

*Mixed ingredients ratio ; rice flour : soy flour : sucrose : Tak - ju = 100 : 25 : 20 : 50(w/w/w/v), Fermented at 35°C for 3 hours

and then steamed for 15 minutes

*Mixed ingredients ratio ; rice flour : SPI : sucrose : Tak - ju = 100 : 15 : 20 : 60(w/w/w/v), Fermented at 35°C for 2 hours

Table 6. Protein qualities of substitues for Jeung-pyun

products
S | . Predict- TP
ample. I vitro C-PER DC-PER (g/mg
dig%)  gig) sample)
Soy flour (SF)  80.1 91.1 2.33 2.18 2.03
SPI 91.6 89.2 1.22 2.24 ND
SF riched
Jeung-pyun® 82.1 104.7 2.62 2.53 ND
SPI riched
jeung-pyunc 867 942 152 209 ND

=TI ; trypsin inhibitor, ND ; not detected

*Mixed ingredients ratio ; rice flour : soy flour : sucrose : Tak -
ju =100 :25 : 20 : 50{w/w/w/v)
Fermented at 35°C for 3 hours and then steamed for 15
minutes

Mixed ingredients ratio ; rice flour : SPI : sucrose : Tak - ju =
100 : 15 : 20 : 60(w/w/w/v)
Fermented at 30°C for 2 hours
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