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Abstract

Yetgangjeong is a traditional Korean rice cookie which used rice syrup (Chocheong) to bind fried rice grains. Brown waxy rice and
binders prepared using different sugar types and end heating temperatures were assessed to improve the textural properties and
functionality and to promote global consumption. Binder was made by mixing different ratios of starch syrup, rice syrup, honey, sugar,
and trehalose, and the binder mixture was heated up to a temperature of 100°C or 105°C. Specific electrical conductivity of binder
containing ST (starch syrup and trehalose) showed the lowest values (9.51 and 9.77), and binders containing the rice syrup showed
increased values for specific electrical conductivity. The fructose content was higher in the binder mixture containing C (starch syrup
and sugar) than in the binder mixture containing ST, but it did not affect the end temperature. Viscosity of the binder was 123.90-175.20
cP and the binder showed higher viscosity at the end heating temperature (EHT) of 100°C compared at EHT of 105°C. The fracturability
of brown rice yetgangjeong prepared using different sugar types was higher at EHT of 100°C than at that of 105°C and it was reduced
with an increase in the rice syrup content. However, the hardness of yetgangjeong was lower at 100°C, unlike fracturability. With respect
to sensory evaluation, its moistness and stickiness decreased, but the crunchiness increased with addition of trehalose instead of sucrose.
The overall eating quality score of yetgangjeong was higher at EHT of 105°C than at that of 100°C in every experiment and the highest
score was found for SHT (starch syrup, honey and trehalose) with 20% rice syrup at EHT of 105°C (20%RSHT105 (starch syrup, honey,

and trehalose containing 20% rice syrup)).
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Table 1, Sugar types and contents of various binders for brown
waxy rice yetgangjeong (unit; g)

Yariouls) 2;2?;1 ;:1; Honey Sugar Trehalose Water
binder ©) ®) H) ©) (T) W)
C 580 - - 340 76
ST 580 - - - 340 76
SHT 551 - 29 - 340 76
IORSHT 493 58 29 - 340 76
20RSHT 435 116 29 - 340 76
30RSHT 377 174 29 - 340 76

DC (starch syrup and sugar), ST (starch syrup and trehalose),

SHT (starch syrup, honey and trehalose), 10RSHT (10% (w/w,
basis on starch syrup) rice syrup and SHT), 20RSHT (20%
rice syrup and SHT, and 30RSHT (30% rice syrup and SHT
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Table 2, General characteristics of brown rice gangjeong binders with different sugar types and end temperatures

Binder” oH Bx Moisture content Color Discoloration degree Specific electrical
(%) (420 nm) (720-420 nm) conductance (ps/cm)

C100 5.79+0.01*? 79.15+0.21° 16.06+0.67" 0.0120.00" 0.0120.00° 15.18+0.12¢
C105 5.42+0.01° 80.15+0.07" 15.5120.07° 0.00::0.00" 0.00:£0.00° 15.230.012
ST100 5.35+0.02° 77.20+0.14 18.03+0.43"° 0.01:0.00" 0.01£0.00" 9.51+0.02"
ST105 5.39+0.12° 76.65+0.35° 18.77+0.37" 0.00+0.00" 0.00+0.00" 9.77+0.00"
SHT100 4.98+0.01% 77.20+0.14 18.37+0.05® 0.01:0.00" 0.01£0.00° 15.79+0.07"
SHT105 4.99+0.00% 77.45+0.21% 17.44+0.02° 0.00::0.00" 0.00:£0.00° 16.05+0.13"
10RSHT100 5.16+0.01° 77.55+0.21° 17.46+0.58° 0.19+0.00" 0.10+0.00" 83.98+0.06°
10RSHT105 4.97+0.04% 76.65+0.07° 18.04:0.04™ 0.17£0.00° 0.10+0.00" 92.00+0.12
20RSHT100 5.03+0.04 76.75+0.21° 18.09+0.64" 0.33+0.00° 0.18+0.00" 170.10+0.14°
20RSHT105 5.00£0.01% 77.05£0.21% 18.18+0.26™ 0.32+0.01° 0.18:£0.00° 169.75+0.07°
30RSHT100 4.92+0.01° 77.50+0.14° 17.5120.35° 0.500.01° 0.25+0.00" 221.35+0.21°
30RSHT105 4.96+0.01% 76.75+0.07° 17.69+0.07" 0.47+0.00" 0.25+0.00" 221.45+0.35"

Data represents mean+SD.
YBinders are represented; C (starch syrup and sugar), ST (starch syrup and trehalose), SHT (starch syrup, honey and trehalose), 10RSHT
(10% (w/w, basis on starch syrup) rice syrup and SHT), 20RSHT (20% rice syrup and SHT, and 30RSHT (30% rice syrup and SHT)
with heating end temperatures 100 and 105°C, respectively.
*Values with different superscripts in the same column are significantly different at p<0.05 by Duncan's multiple range test.
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Table 3, Dextrose equivalent and degree of polymerization of binders with different sugar types and end temperatures

Dextrose DP (%)
Binder” equivalent Glu
F 2 3 4 5 6 7 8 9 10
(DE) " () !

C100 51.58+0.37% 21.08+0.00° 35.510.02" 12.56+0.02" 7.95+0.00° 4.84+0.00 4.23+0.00° 3.45+0.00" 0.85+0.00° 0.86=0.00" 0.79+0.00° 8.03+0.05"
C105 52.00£0.37"% 21.1320.00° 35.51£0.02° 12.56:20.00" 7.81:0.01% 4.85:0.01° 4.23:£0.00° 3.450.00° 0.850.00° 0.860.00™ 0.79£0.00° 7.97:0.00*
ST100 51.65£0.30% 0.7240.00" 13.05£0.01° 53.47+0.02° 8.59+0.01° 5.08+0.00° 4.43+0.00" 3.62:0.00" 0.90+0.00* 0.91£0.00* 0.83+0.00° 8.41+0.01°
ST105 51.54+0.548  0.47+0.00' 12.7320.01° 54.020.01¢ 8.62+0.02% 5.08+0.01° 4.43£0.01° 3.62+0.00° 0.89+0.00° 0.91+0.00° 0.83+0.00° 8.40+0.02°
SHT100  52.61+0.30% 1.73+0.03°® 13.29+0.19" 53.96:+0.39" 8.23+0.02" 4.82+0.03° 4.19+0.03° 3.42:£0.03° 0.85+0.01° 0.86+0.01° 0.79+0.00° 7.87+0.09°
SHT105 54.39+0.57° 1.76+0.00°* 13.40+0.01° 53.69+0.00° 8.23+0.00" 4.84+0.01° 4.22+0.01" 3.44+0.00 0.85+0.00° 0.8620.00™ 0.79+0.00° 7.92+0.01%
10RSHT100  53.41+0.52% 1.77+0.00° 12.88+0.01¢ 54.47+0.01° 8.73+0.00° 4.45+0.00" 4.14+0.00° 3.22+0.01° 0.85+0.00" 0.84+0.00" 0.7620.05" 7.87+0.01°
10RSHTI05  53.2240.59° 1.7620.00° 12.7620.00% 54.69+0.01° 8.71+0.01° 4.40+0.00° 4.05+0.00° 3.27+0.00° 0.85+0.00° 0.83=0.00° 0.79+0.00° 7.89+0.01°
20RSHT100  54.3140.25° 1.75£0.00°*" 12.11+0.01° 55.91£0.01° 9.19+0.00° 3.98+0.00° 3.90+0.00" 3.10+0.00" 0.85+0.00° 0.81+0.00° 0.80+0.00" 7.60+0.00°
20RSHT105  56.81+0.35" 1.74+0.00™ 12.12+0.01" 55.95+0.03" 9.18+0.00" 3.980.00" 3.89+0.00" 3.100.017 0.85+0.00° 0.81%0.00° 0.79+0.00° 7.59+0.01°
30RSHT100  55.84+0.31° 1.73+0.01% 11.70+£0.02% 56.86+0.00° 9.63+0.01" 3.650.00¢ 4.14+0.01° 2.7120.00% 0.85+0.00° 0.83+0.00" 0.86+0.00" 7.03+0.01"
30RSHT105 56.32+0.41™ 1.72+0.00% 11.74+0.00° 56.86+0.01" 9.63+0.00" 3.64:0.00¢ 4.17+0.00° 2.68+0.00" 0.85+0.00" 0.83+0.00" 0.86+0.00" 7.00+0.00"

f

Data represents mean+SD.

YBinders are represented; C (starch syrup and sugar), ST (starch syrup and trehalose), SHT (starch syrup, honey and trehalose), 10RSHT
(10% (w/w, basis on starch syrup) rice syrup and SHT), 20RSHT (20% rice syrup and SHT, and 30RSHT (30% rice syrup and SHT)
with heating end temperatures 100 and 105°C, respectively.

*Values with different superscripts in the same column are significantly different at p<0.05 by Duncan's multiple range test.
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Table 4, Viscosity of various binders with different sugar types
and end temperatures

Binder" Viscosity (cP)
C100 175.20+3.39
C105 163.2042.26"
ST100 146.40+1.13°
ST105 140.00+1.13"

SHT100 159.00+1.41°

SHT105 131.60+0.57"

10RSHT100 140.80+2.26"
10RSHT105 123.90+1.27'
20RSHT100 141.55+1.20"
20RSHT105 135.05+1.34%"
30RSHT100 152.80+1.13¢
30RSHT105 136.00+2.26¢

Data represents mean+SD.

"Binders are represented; C (starch syrup and sugar), ST (starch
syrup and trehalose), SHT (starch syrup, honey and trehalose),
10RSHT (10% (w/w, basis on starch syrup) rice syrup and
SHT), 20RSHT (20% rice syrup and SHT, and 30RSHT (30%
rice syrup and SHT) with heating end temperatures 100 and
105°C, respectively.

?Values with different superscripts in the same column are signi-
ficantly different at p<0.05 by Duncan's multiple range test.
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Table 5, Textural properties of brown waxy rice yeotgangjeong
mixed with binders with different sugar types and end tem-
peratures

Binder" Hardness (kg) Fracturability (mm)
C100 4.33+0.29% 16.50+0.22°
C105 5.79+0.21° 16.87+0.47%
ST100 4.49+0.22° 15.47+0.48"
ST105 4.54+0.28° 16.67+0.46%

SHT100 3.13+0.11° 15.94+0.14"

SHT105 6.13+0.27" 17.21+0.70"*

10RSHT100 3.33+0.23° 17.83+0.23°
10RSHT105 5.35+0.22° 17.93+0.12°
20RSHT100 5.46+0.18"™ 15.50+0.11"
20RSHT105 5.56+0.29™ 17.01£0.47°*
30RSHT100 5.71+0.42 17.48+0.22"
30RSHT105 6.5140.16" 17.76+0.22"

Data represents mean+SD.

"Binders are represented; C (starch syrup and sugar), ST (starch
syrup and trehalose), SHT (starch syrup, honey and trehalose),
10RSHT (10% (w/w, basis on starch syrup) rice syrup and
SHT), 20RSHT (20% rice syrup and SHT, and 30RSHT (30%
rice syrup and SHT) with heating end temperatures 100 and
105°C, respectively.

?Values with different superscripts in the same column are signi-
ficantly different at p<0.05 by Duncan's multiple range test.
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Fig. 1. Water absorption of brown waxy rice yeotgangjeong
mixed with various binders with different sugar types and end
temperatures
Binders are represented; C (starch syrup and sugar), ST (starch
syrup and trehalose), SHT (starch syrup, honey and trehalose),
10RSHT (10% (w/w, basis on starch syrup) rice syrup and
SHT), 20RSHT (20% rice syrup and SHT, and 30RSHT (30%
rice syrup and SHT) with heating end temperatures 100 and
105°C, respectively.
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Table 6, Sensory evaluation of brown waxy rice yeotgangjeong mixed with binders with different sugar types and end temperatures

Sl Appearance Flavor Taste Texture

gloss offflavor delicate flavor delicate taste  sweetness crunchiness moistness stickiness

C100 6.2+1.5 1.8+0.4 7.0£1.3 6.0+0.9 6.2+1.2" 7.0£1.1° 7.0£1.1° 7.0+0.6"
C105 6.2+0.8 2.0+1.1 6.5£0.7 6.8+0.4 6.2+0.4° 6.8+0.4° 6.7+0.8" 6.8+1.0°
ST100 4.2+0.8 2.8+1.0 5.5+1.4 52+1.0 5.2+1.2" 5.8+0.8" 4.8+1.3% 5.3+1.2°
ST105 5.3+0.8 2.8+1.0 5.8+1.2 5.5+0.6 5.3+1.2% 6.340.5" 5.0£1.4" 45408
SHT100 4.8+1.2 2.5+0.6 5.8+1.2 5.7+1.9 4.5+2 3% 4.5+2.0° 57£1.6™ 4.7+1.8%
SHT105 5.0+1.3 2.7+1.2 5.7+2.4 6.7£1.6 3.3£1.5° 7.241.3 3.8+1.9° 3.241.6%
10RSHT100 52415 2.5+0.6 6.5+1.5 5.5+1.2 4.8+2.2™ 6.3£1.6" 47+12%  3.5£1.5%
10RSHT105 6.0+0.9 1.8£0.8 5.7£1.0 6.2+1.5 4.0+1.4% 7.0+0.6" 4.2+1.2° 3.040.4%
20RSHT100 5.5+0.6 23+1.5 5.8+1.2 4.7+1.5 4.8+1.0™ 43+1.8° 52+1.8"  42+0.8™%
20RSHT105 7.241.9 2.8+12 6.2+2.1 53423 5.2+1.2" 6.8+1.9" 424155 4.0£0.9™
30RSHT100 5.2+1.9 2.0£0.6 5.8£2.6 53423 4.7+1.4™ 5.7+1.4® 52423 4.8+1.0"
30RSHT105 5.742.7 23+1.5 48+23 53+2.0 4.7+0.8" 6.8+1.2° 4.742.2% 3.0+1.1°

Data represents mean+SD.

YBinders are represented; C (starch syrup and sugar), ST (starch syrup and trehalose), SHT (starch syrup, honey and trehalose), 10RSHT
(10% (w/w, basis on starch syrup) rice syrup and SHT), 20RSHT (20% rice syrup and SHT, and 30RSHT (30% rice syrup and SHT)
with heating end temperatures 100 and 105°C, respectively.

?Values with different superscripts in the same column are significantly different at p<0.05 by Duncan's multiple range test.
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