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Study on the Quality Characteristics of Polished Rice, Brown Rice and Black Rice Jeolpyeon

by the Addition of Astringent Persimmon Concentrate
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1Departmem‘ of Human Life Science, Sejong University

Abstract

The aim of this study was to determine the optimum amount of astringent persimmon concentrate to add to rice
(polished rice, brown rice, and black rice) flour in the preparation of GamJeopyeon (persimmon rice cake). The
moisture contents of polished rice, brown rice, and black rice persimmon Jeolpyeon were 50.37~51.65%, 49.52~
52.44%, and 48.82~51.87%, respectively. With increasing astringent persimmon content, the L value of all of the
Jeolpyeon decreased, whereas the values of polished rice and brown rice persimmon Jeolpyeon increased. The b
values of polished rice, brown rice, and black rice persimmon Jeolpyeon were the highest at addition levels of 8%,
4%, and 12%, respectively. In the mechanical textural evaluation, the hardness of polished rice and brown rice
persimmon Jeolpyeon decreased with increasing astringent persimmon concentrate content during storage time, and
was the highest at the 0% addition level in black rice Jeolpyeon after 2 days storage. In the sensory evaluation,
the overall acceptability of polished rice, brown rice, and black rice persimmon Jeolpyeon was higher at 4, 8, 12,
and 16% compared to the 0% addition level. According to the above study, Jeolpyeon made with the addition of
up to 16% astringent persimmon concentrate to polished rice, brown rice, and black rice flour was found to be the
best recipe in terms of overall acceptability and textural qualities.

Key words: astringent persimmon concentrate, polished rice, brown rice, and black rice persimmon Jeolpyeon,
hardness, overall acceptability
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Table 1. Formulas for preparation of Jeolpyeon with
addition of astringent persimmon concenfrate

Type Ratio : 'IngredientS(g)
N IS on

of rice pgasltrg(r%) g:;f; Perls)g:gon Water Salt
0 500 0 175 4
. 4 480 20 175 4
P‘i;’iited 8 460 40 175 4
12 440 60 175 4
16 420 80 175 4
0 500 0 175 4
Brow 4 480 20 175 4
o 8 460 40 175 4
12 440 60 175 4
16 420 80 175 4
0 500 0 175 4
4 480 20 175 4
B;i‘;k 8 460 40 175 4
12 440 60 175 4
16 420 80 175 4
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Table 2. Measurement condition for texture analysis

Measurement Condition
Test speed 100 mm/min
Trigger 0.005 Kg
Sample height 7 mm
Sample width 6 mm
Sample compressed 75%
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Table 3. Moisture contents of Jeolpyeon added with
various astringent persimmon concenfrate
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Table 4. Color of Jeolpyeon added with various astringent
persitnmon concentrate

Type of Ratio of persimmon Moisture Type of Ratio of Hunter’s color value
persimmon
Jeolpyeon paste(%) contents(%) Jeolpyeon paste (%) L a b
0 50.73+0.64°Y 0 9428+0.44"" -0.13+0.10° 3.53+0.16°
Polished 4 51.28+0.44" Polished 4 69.7243.05°  7.29+0.84° 9.42+1.07°
Rice 8 51.39+0.68" Rice 8 58.35+0.84°  9.10+0.89° 10.11+1.09°
Jeolpyeon 12 51.65:0.26" Jeolpyeon 12 5043:0.12°  9.76+0.13" 9,52+0.33"
16 50.3740.67° 16 46.82+1.42° 1047+0.69° 9.79+0.68°
F-value 6.26° F-value 32048 139.15 39207
0 52.4440.33 0 85.72+0.25"  0.88+0.04° 8.13+0.13°
Brown 4 50.82+0.43" Brown 4 65.18+0.38°  7.81+0.17° 10.89+0.26"
rice 8 50.14+0.66™ rice 8 56.28+1.55°  9.13+0.64* 10.25+0.89™
Jeolpyeon 12 50.64+0.39° Jeolpyeon 12 51.43+1.01°  9.85+0.32° 10.450.36%
16 49.5240.75° 16 46.10+1.44°  993+0.70°  9.56+0.69"
F-value 12.357 F-value 63258 208.93 11.697
0 51.87+0.13 0 52.85+1.20°Y  7.27+0.53" -2.40+0.16"
Black 4 51.72+0.08" Black 4 51.58+4.58"  6.89+1.41"° 1.39+0.44°
rice 8 50.92+0.40° rice 8 47.6140.18°  7.59+0.23° 2.78+0.36°
Jeolpyeon 12 50.21+0.38° Jeolpyeon 12 4243+0.80°  7.94+0.38" 4.17+023"
16 48.82+0.25° 16 42174095  7.13:0.32°  3.90+0.26"
F-value 91.49” F-value 1592 0.98 228.05"
Y MeantS.D. p<005 p<0.01 “MeantS.D. ~p<0.001

“*Means by different superscripts are significantly different at
5% significance level by Duncan’s multiple range test.
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“*Means in a column by different superscripts are significantly
different at 5% significance level by Duncan’s multiple range test.
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Table 5. Textural properties of polished rice Jeolpyeon added with astringent persimmon concentrate during storage at 20TC

) Rat'io of Storage time (day)
Properties persimmon
paste(%) 0 1 2 3
0 0.99+0.07*" 2.47+0.09* 5.760.16° 9.44+0.07°
Hardness 4 0.94¢0.03: 2.13+0.08° 4.48+0.15° 7.91+0.57°
*e) 8 0.91+0.03 1.90+0.04° 4.02+0.09° 7.21+0.82°
12 0.86+0.02° 1.80+0.05* 3.9110.14° 6.26+0.31°
16 0.84+0.02° 1.66+0.11° 3.760.10° 5.97+0.40°
F-value 7.46 47297 578" 2340
0 29.63+5.54" 23.73+4.67" 26.94+4.81° 16.25£11.25%
Adhesiveness 4 29.69+5.09° 21924278 14.00+2.38° 21.5146.41°
8 29.7140.78° 2221+10.21° 25.40+4.79° 23.17+11.7°
® 12 28.37+2.50° 26.85+4.47" 13.94+9.66 28.47+3.20°
16 26.98+0.49° 242742.16" 22.93+1.97° 16.81+4.80°
F-value 0.34 0.37 1.76 1.12
0 0.50+0.07° 0.39+0.01° 0.35+0.07" 0.4140.23
4 0.45+0.02° 0.4410.02° 0.42+0.04* 0.34£0.10°
Cohesiveness 8 0.45+0.04° 0.42+0.01* 0.32+0.09" 0.29+0.04°
12 0.44+0.03 0.38+0.03° 0.4240.04* 0.2710.05°
16 0.48+0.01° 0.41+0.04 0.33+0.03 0.35+0.04%°
F-value 1.26 353 1.86 3.63
0 4.55+0.15% 4.70+0.14* 4.39+0.17° 4,39+0.06™
L. 4 4.17+0.16° 4.93+0.13 4.84+0.08 430+0.17%
Springiness 8 4.50+0.08" 4.75:022" 4.50£0.27 426+032"
(mum) 12 4.52+0.03" 4.68+0.04* 4.70+0.08™ 4.090.24°
16 4454027 4.81+024° 4.46+0.30° 4.52+0.19°
F-value 3347 1.09 3.59" 333
0 0.49+0.03* 0.95+0.02° 1.9240.39" 3.90+0.22°
Gumminess 4 0.4210.01:c 0.94+0.06 1.87+0.12%° 2.6410.69°
ummin 8 0.41+0.02 0.80+0.02° 1.30+0.35° 2.08+0.03%
ko) 12 0.38+0.03° 0.68+0.04° 1.62+0.12*° 1.67+0.22°
16 0.40+0.01™ 0.68+0.03° 1.24+0.16° 2.09+0.17%
F-value 11147 4113 3.65 1875
0 2.21+022° 4.46+0.13 10.50+2.00" 17.10+1.56°
Chewiness 4 1.77+0.09° 4.62+0.36" 9.03+0.46™ 11.44+3.26°
8 1.84+0.10° 3.81+0.24° 5.90+1.86" 8.88+0.79%
ko) 12 1.70+0.13° 3.17+0.18° 7.63+0.44%° 6.84+1.26°
16 1.78+0.10° 3.26+0.28° 5.56+1.00° 9.45+0.41%
F-value 6.66 21227 3447 1599
“Mean +SD.  p<005 T p<001 7 p<0.001

“Means in a colummn by different superscripts are significantly different at 5% significance level by Duncan’s muitiple range test
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Table 6. Textural properties of brown rice Jeolpyeon added with astringent persimmon concentrate during storage at 20T

Ratio of Storage time (day)
Properties persimmon 0 1 5 3
paste(%)
0 0.84+0.01*Y 1.96+0.06" 2.87+0.20" 4.30+0.26"
Hardness 4 0.54+0.00" 1.41+0.23 2.66+0.23" 4.30+0.06
8 0.54a+0.00" 1.32+0.02° 2.57+0.22° 4.22+0.29
(ke) 12 0.44+0.03" 1.07+0.07* 2.48+0.13* 3.79+0.14™
16 0.43+0.04" 1.01+0.10° 2.42+0.08" 3.56+0.34°
F-value 0.75 0.40 1.23 6.01"
0 29.52+3.31* 26.4145.63° 22.82+5.47" 17.54+16.29"
Adhesiveness 4 29.78i0.76z 27.6745.52° 18.50+15.44° 20.90+17.35°
8 24.69+0.76 27.45+1.80° 22.88+7.96" 20.10+11.33°
® 12 24.92+2.66° 28.05+1.53" 22.05+4.43" 22.51+10.08"
16 28.23+2.94™ 26.92+4.51° 20.36+7.72° 20.64+0.86"
F-value 3.59° 007 0.13 123
0 0.42+0.00" 0.34+0.07* 0.3610.05 0.33+0.12°
4 0.44+0.02° 0.36+0.12* 0.33+0.09" 0.36+0.02°
Cohesiveness 8 0.43+0.02° 0.39+0.02° 0.31+0.07° 0.37+0.01°
12 0.45+0.04" 0.36+0.03" 0.31+0.03" 0.30+0.02°
16 0.44+0.15" 0.37+0.03 0.34+0.12° 0.36+0.07"
F-value 1.00 0.24 0.24 0.72
0 4.07+0.07" 4.50+0.47* 4.21+0.20" 4.00+0.49*
Springiness 4 3.86+0.15° 4.42+0.26" 4.39+0.35" 4.28+0.22°
8 3.96+0.18" 4.56+0.00° 4.27+0.18° 4.30+0.11°
(mm) 12 4.04+0.24° 4.48+0.15" 3.73+0.11° 4.38+0.29"
16 4.22+0.12° 4.60+0.31* 4.53+0.24" 4.53+0.07
F-value 1.35 0.15 5.18 1.41
0 0.51+0.00° 0.57+0.08" 0.84+0.06" 1.39+0.43"
Gumnminess 4 024+0.01° 0.51+0.18" 0.88+0.22* 1.57+0.08"
8 0.23+0.01° 0.52+0.03" 0.78+0.12° 1.560.13"
(ke) 12 0.20+0.01° 0.39+0.02° 0.76+0.11° 1.13£0.05°
16 0.19+0.00" 0.37+0.02° 0.83+0.28 1.25+0.17%
F-value 0.79 0.35 022 3.39
0 2.20+0.00" 2.55+0.36" 3.54+0.40° 5.71£2.31°
Chewiness 4 1.92+0.08" 2.29+0.88" 3.92+1.25% 6.71+0.68"
8 1.91+0.09" 2.36+0.12° 3.33+0.68° 6.72+0.65"
(ke) 12 1.80+0.09" 1.7320.11° 2.84+0.36" 4.93+0.45"
16 1.79+0.05" 1.72+0.07* 3.74+1.34° 5.68+0.82"
F-value 0.75 0.35 0.65 1.24
YMean +S.D. *p<005 **p<0.0l

™Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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Table 7. Textural properties of black rice Jeolpyeon added with astringent persimmon concentrate during storage at 20°C

o ] Ra[:io of Storage time (day)
opertles ple);'ssltem(l%(;n 0 1 2 3
0 0.79+0.02°" 1.76+0.01° 4.70+0.19° 6.93+0.17
Hardness 4 0.76i0.03: 1.69i0.03: 4,0420. 13: 6.36i0.30:
(ko) 8 0.73+0.04 1.68+0.07 3.50+0.31 6.1620.59
12 0.71+0.02° 1.50£0.08° 2.88+0.06" 5.29+0.11"
16 0.83+0.00° 1.96+0.10° 3.37+0.12° 5.65+0.19%
F-value 0.75 20.88" 4390 11797
0 25.78+1.60® 27.77+5.50° 29.47+7.41° 18.86+4.42°
Adhesiveness 4 28.00i2.93“b 27.82+3.02° 15.93+11.41% 25.87+16.75°
8 25.46+1.36" 27.65+4.50° 25.36+10.60" 18.57+15.41°
® 12 28.32+1.49° 29.90+2.61° 19.62+4.70° 25.79+4.14°
16 24.48+0.24° 26434287 24.96+3.52° 23.72+9.28"
F-value 3.50° 0.31 1.27 1.21
0 0.40+0.03° 0.35+0.01% 0.29+0.03%° 0.42+0.04°
4 0.41+0.02%° 0.39+0.02° 0.3440.09° 0.28+0.09°
Cohesiveness 8 0.40+0.00°™ 0.46+0.05 0.30£0.09%° 0.35+0.04%°
12 0.43+0.02° 0.35+0.02% 0.31+0.05" 0.27+0.07°
16 0.3140.04° 0.31+0.04° 0.23+0.04° 0.32+0.06™
F-value 3.847 932" 336 333"
0 4.15+0.08° 4.35+0.09 4.00+0.14° 4.53+0.02°
Springiness 4 4.08i0.11:: 4.57+0.02° 4.65+0.11° 3.90+0.51°
(m) 8 3.84+0.20 4.75+0.03 423+027° 4.36+0.13"
12 4.29+0,08" 4.48+0.05™ 4.24+023° 4.24+0.44°
16 3.80+0.21° 4.19+0.19° 3.92+0.22° 3.99+0.39"
F-value 6.39” 1466 5.80" 1.63
0 0.31+0.12° 0.6240.02" 1.36+0.16" 2.89+0.22°
Gumminess 4 0.31+0.02° 0.66+0.03" 1.39+0.07° 1.79+0.48™
“”(”k’gm)‘ 8 0.29+0.01° 0.760.07° 1.03+0.21° 2.17+0.02°
12 0.31+0.00" 0.53+0.01° 0.89+0.14° 1.44+0.39°
16 0.30+0.02" 0.62+0.10™ 0.77+0.17° 1.81+0.37%
F-value 0.77 636" 9.21%* 7.99%*
0 1.3240.01° 2.69+0.11™ 5.45+0.83° 13.10+1.02*
Chewiness 4 1.26+0.09° 3.04+0.12° 6.45+0.20° 7.13£2.75°
(ko) 8 1.11+0.09* 3.6310.36" 4.40+1.16™ 9.46+0.33"
12 1.31+0.04" 2.36+0.07° 3.79+0.80° 6.2242.13"
16 1.15+0.13" 2.60+0.54% 3.03+9.08° 7.26+1.93°
F-value 0.82 7.98%* 7.95%* 6.75%*

"Mean +S.D. " p<005 T p<00l  p<0.001
“Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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Table 8. Sensory characteristics of polished rice Jeolpyeon added with astringent persimmon concentrate

Ratio of astringent persimmon paste (%)

Sensory 0 n g 2 % F-value
Color 1.50™ 3.58° 5.58" 6.83" 7.25° 28.177
Odor 1.17° 2.67 4.50° 5.83° 6.92 40.717
Sweetness 1.92° 2.92° 525" 6.50" 7.33 2944
Bitterness 1.08° 2.17% 3.08"" 3.83° 4.50° 647"
Astringency 1.00° 2.42°¢ 375" 483" 5.58 11.357
Moistness 225" 5.00" 5.92° 5.75° 6.00° 11.797
Softness 2.50° 4.17° 6.33" 6.17" 5.50™ 10257
Chewiness 3.50° 4.58% 6.00" 6.25° 575" 4.65
Overall-acceptability 2.50° 4.25° 5.42%° 6.50° 5.58" 7.88"
YMean ~ p<0.05, " p<0.01

“*Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

Table 9. Sensory characteristics of brown rice Jeolpyeon added with astringent persimmon concentrate

Ratio of astringent persimmon paste (%)

Sensory 0 2 3 2 6 F-value
Color 1.83% 4.00° 5.75° 6.75" 7.58° 2547
Odor 2.00" 3.50° 5.33° 6.08" 7.08° 17.04”
Sweetness 1.92¢ 3.50° 5.17° 6.83" 7.50° 43.99”
Bitterness 2.08° 3.75° 4.58" 5.08" 592° 991"
Astringency 1.75° 3.33° 4.42° 6.25° 7.00° 18.79”
Moistness 3.25° 467° 6.75° 6.67° 6.33" 10.14”
Softness 3.58° 4.42° 6.83° 7.00° 6.33° 14.20”
Chewiness 4.08° 4.42% 5.75% 7.00° 733" 943"
Overall-acceptability 2.58° 4.50° 5.58% 6.58" 5.67° 13.077
YMean ** p<0.01

*IMeans in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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Table 10. Sensory characteristics of black rice Jeolpyeon added with astringent persimmon concentrate

Ratio of astringent persimmon paste (%)

Sensory 0 1 3 D 6 F-value
Color 6.08° 6.25° 6.42° 6.75° 7.00° 0.29
Odor 3.00° 425" 5.25° 6.33° 6.83° 7237
Sweetness 2.50° 3.58° 4.8%° 6.08° 7.17° 25647
Bitterness 2.92° 3.75% 425" 533" 5.83° 442"
Astringency 2.25¢ 3.67¢ 425" 5.67° 641° 857"
Moistness 4.42° 5.08% 6.25° 6.33° 6.00° 2.52
Softness 4.58° 5.33" 6.17° 6.50° 6.17" 3.06"
Chewiness 408° 433° 492° 6.50° 6.50° 9.29™
Overall-acceptability 3.33° 5.08° 5.50° 6.67° 5.67° 6917
YMean p<005, ~ p<001

*INeans in a Tow by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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