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Physicochemical Characteristics of Coated Rice Manufactured by the Mixture of
Ginseng and Chungkukjang Water Extract
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Dept. of Hotel & Food Service Industry, Joongbu University, Choongnam 312-702, Korea

Abstract

New application of rice was camied out by coating the rice with the mixture solution of ginseng and chungkukjang
water extract. The physicochemical characteristics of the coated rice were investigated. Moisture content of uncoated
(15.26%) and coated rice(15.57~15.66%) was not different significanly. The contents of crude protein, crude fat, and
crude ash of the coated rice were higher as much as 4.28~11.82% 8.47~47.46%, and 11.54~42.31% than those of
control, respectively. As total free amino acids in coated rice were increased by augmenting the amount of the extract,
total free amino acids according to rate was increased to 3.1~7.8 times. The major amino acids in the coated rice was
alanine(19.56 ~39.88 mg%), leucine(5.14~17.66 mg%), and proline(9.98~16.82 mg%). Of those amino acids, alanine and
7 -aminobutyric acid in only coated rice were detected to the level of 19.56~39.88 mg% and 7.78~12.36 mg%,
respectively. The calcium amount of coated rice was increased to 15% to 20% As increasing the coating rate, hardness,
cohesiveness, chewiness, and brittleness of coated rice were decreased, but springiness was increased. Before cooking, the
color of coated rice appeared yellow and after cooking tumed to the light yellow. The color intensity was increased
feasibly as increasing the coating rate. The sensory characteristic of rice coated manufactured by adding 15% of the
extract was best and found to be similar to that of the control.
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Table 1. Content of general components of the rice coated and uncoated with the different rate of ginseng and

chungkukjang water extract mixture (%)
Coated”
Composition Uncoated
5% 10% 15% 20%
Moisture 15.26+0.61% 15.57+0.52° 15.58+0.45° 15.65+0.55" 15.6620.63°
Crude protein 6.77+0.12° 7.06+0.14® 7.11£0.15% 7.35+0.17° 7.57+0.12°
Crude lipid 0.59+0.02° 0.64+0.03° 0.75+0.02 0.80+0.05* 0.87+0.04°
Crude ash 0.260.01° 0.29+0.01° 0.30+0.02° 0.33+0.02 0.37£0.03°
Carbohydrate 77.12+3.08° 76.44+2 45 76.26+3.01* 75.87+2.08° 75.53+1.79°

Y Rice was coated with different rate(5~20%) of ginseng and chungkukjang water extract mixture.
? Values are means+SD of triplicate determinations and different superscripts within a row indicate significant differences at p<0.05.
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Table 2. Free amino acid content of the rice coated and
uncoated with the different rate of ginseng and chungkukjang

water extract mixture (mg%)
Coated”
Compound  Uncoated
5% 10% 15% 20%
Alanine ND.? 19.56 19.78 2236 39.88
a-Amino-

L 0.14Y 0.08 061 04l 1.06
adipic acid

Anserine 0.29 0.76 0.84 0.99 2.68
Ammonia 7.46 840 968 990 13.54
Arginine 0.27 442 518 570 1592
B-Alanine 0.24 242 398 598 896
Carnosine 0.08 0.29 0.27 0.29 434
Cystine nd 0.14 0.58 0.64 0.84
Glycine 1.66 394 442 558 810
Z;Aty“;:";ci ‘ ND. 778 840 868 1236
Histidine 0.28 132 210 378 508
Isoleucine ™ 0.54 248 472 568 888
Leucine’ 1.40 514 868 934 1766
Lysine” 0.61 366 544 628 1452
Methionine” ND. 108 170 270 292
Omnithine 1.12 1.34 121 144 218
Phenylalanine‘ ND. 1.16 1.26 2.68 3.98
Proline 9.18 998 11.10 17.88 16.82
Sarcosine 0.14 0.34 0.44 047 0.65
Threonine’ 4.16 829 914 1250 1640
Tyrosine 0.44 252 398 847 1054
Valine’ 0.66 454 708 962 1542
T"tal(ﬁ)"“ﬁal 737 2635 3802 4880 79.78
Total 28.67  89.64 11059 14137 222.73

D See Table 1.

2 ND. : not detectable.
% Values are means of duplicate determinations.
9 Essential amino acids.
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Table 3. Calcium content of the rice coated and uncoated with the different rate of ginseng and chungkukjang water extract
mixture (mg%)

Coated”

Uncoated
5% 10% 15% 20%

Ca 18.56+0.93° 19.1740.96° 19.40+0.97° 24.88+1.24° 28.19+1.40°

Y See Table 1.
% Values are means+SD of triplicate determinations and different superscripts within a row indicate significant differences at p<0.05.

Table 4. Textural properties of cooked rice coated and umcoated with the different rate of ginseng and chungkukjang
water extract mixture

Coated”
Texture Uncoated
5% 10% 15% 20%

Hardness(x10°dyne/cm’) 4.23£0.12% 3.36+0.10° 2.98+0.05 2.30:£0.40° 2.23+0.07°
Cohesiveness(%) 22.800.68" 22.59+0.52° 20.55+0.83 19.2740.57° 17.22+0.90°
Springiness(%) 50.45+1.51° 50.72+1.52° 51.38+1.60" 53.64+1.55" 66.35+2.65"
Chewiness(x10°g) 192.46+9.62° 111.1445.55 105.4145.12° 102.18+5.25° 90.24+3.61°
Brittleness(x107g) 76.45+2.29° 58.03+1.74° 44.19+1.02° 34.82+1 34 30.89£0.93°
) See Table 1.

% Values are meanstSD of triplicate determinations and different superscripts within a row indicate significant differences at p<0.05.

Table 5. Color of rice and cooked rice coated and un- B-&o] Z715l met ZolX= A Ho 20% ZH U] 9
.coated with the difi.'erent rate of ginseng and chungkuk- 2 ol 71 =9k b e iz 71 Bgtom =
Jang water extract mixture Bge] F7boll wlElsied HEvle) b’ ke STFeACh H

Treatment L a b’ Fo L7 ghe tizet 5, 10% 28 HAwho|lels o)Al
Rice Aol glo] BF £ kg Uehyonl, aEgo] 15, 20%2

Folzlol wheh whe L' gt vhebuleh. Hnkgel o gt b
e F eliriA e BEer dzTolA P wsk
on, :E)Igo] Z/1B4E 2" F b e vkt

Uncoated 70.77£1.042  -1.0320.14°  7.06£0.10°
5% 69.89+1.09° -0.87+£0.02°  7.71%0.10°

Conted? 10% 69.48+0.46° —0.82+0.02°  8.28+0.20° (Table 5). 0|9} 2 @Ae T slmEe] AL T Fulo|
oates
15% 68.43x1.07° —0.79+0.01"  8.52+0.21® Aol & 8-S Wr=tl= Cho ef 0l(2005)2] B 1 n]Ro]
20% 66.30£0.62° —0.30£0.01°  9.91+0.20° E o, Igdoz g3t it 2 A BEFE-E3de]
Cooked rice ghalo] ofgko 7 Hlt}
Uncoated 64.79+0.88° -1.92+0.11°  1.3740.20°
) 6. A}
59 3.85£0.91°  —1.89+0. 1.96£0.22° . s e s
% 6385409 +0.08"  1.96£02 Table 6& Q4 9 Y27 B32- BN G 5-20%9] 1] &
Contod 10%  63.01£0.56®° -1.61+0.10° 2.46+0.23" 2 FB3 mEln| s Huldl gule] e EAS AN A
oate
15%  62.48+0.44° —1.57+0.04°  2.74+0.26" ot} o]H e gt 71 EEE FEE 10% 7R th2T 9}
20%  60.91£0.39° -031£0.18°  3.41+0.31° ztel 7t gl et 15% IEu|cA = ket o] & 20% ZH

D Seo Table | oM s Bt g o] E wUch FrE 15% ZR e A
ee Table 1.
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Table 6. Sensory quality of the rice coated and uncoated with ginseng and chungkukjang water extract mixture after

cooking
Coated”
Attributes Uncoated
5% 10% 15% 20%
Off-odor 1.1£0.13% 1.240.2° 1.50.28" 2.0+0.32° 3.9+0.14°
Savory taste 3.120.11° 3.240.14° 3.340.21° 3.8£0.17° 2.8+0.04°
Stickiness 3.340.15° 3.240.12° 3.40.03° 3.740.05° 3.9+0.11°
Color acceptability 43027 3.9+0.22° 4.420.15° 474023 3.340.14°
Overall acceptability 4.10.17° 3.740.12° 3.540.23° 3.9+0.15° 2.8+0.33°

D See Table 1.

? Values are meanstSD of 20 panelists and different superscripts within a row indicate significant differences at p<0.05. Overall and
color acceptability were evaluated from very poor(l point) to very good(S points), and other attributes were evaluated from very low

(1 point) to very strong(5 points).
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