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Development Process for Decreasing Bitterness
of Doraji (Platycodon grandiflorum)

Yoon-Je Chang, Eunmi Kim, Yun-Sang Choi, Ki-Hong Jeon, and Young-Boong Kim

Korea Food Research Institute

ABSTRACT This study was conducted to evaluate the improvement effects of bitter taste of doraji (Platycodon
grandiflorum) with different freezing temperature conditions (-5°C, -10°C, -20°C, and -70°C). After freezing for 4
h, frozen doraji was thawed and dehydrated. Doraji frozen at -20°C showed higher contents of crude fat, crude protein,
crude ash, crude fiber, and nitrogen free extract. Moisture, crude saponin, and total polyphenol contents of doraji
frozen at -5°C were higher than in other samples. Weight loss of doraji was significantly different as freezing temperature
decreased and the process repeated. Doraji frozen at -5°C showed higher contents of saponin and phenol than the
control. Hardness of doraji increased as freezing temperature decreased. According to the preference test, Doraji frozen
at -5°C showed higher preference and less bitter taste intensity than other samples. These results mean that doraji
frozen at -5°C with less bitter taste could be utilized widely as a food material.

Key words: bitter taste, doraji, Platycodon grandiflorum, freezing temperature conditions
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Table 1. General composition of Platycodon grandiflorum with different freezing temperature and number of process (%)
Number of Control Temperature
process -5°C -10°C -20°C -70°C
Once 94.35+0.25° 85.70+0.22° 83.3020.06" 83.0420.01°
Moisture Twice 87.08+0.11°" 92.99+0.64% 91.27+0.28° 83.10£1.09° 87.84+1.33°
Thrice 92.15+0.58% 90.08+0.65° 83.87+0.22° 86.93+0.74°
Once 0.47+0.01° 1.42+0.02° 1.63+0.01¢ 1.59+0.03¢
Crude protein Twice 1.07+0.00° 0.660.06" 0.86+0.03" 1.58+0.10° 1.17+0.13°
Thrice 0.75+0.02° 0.9240.02° 1.70+0.05¢ 1.43+0.04°
Once 0.08+0.01° 0.34+0.01° 0.35+0.03° 0.410.00°
Crude fat Twice 0.18+0.02° 0.160.00° 0.23+0.02% 0.410.03¢ 0.34+0.02°
Thrice 0.16+0.01° 0.22+0.01™ 0.30+0.02° 0.36+0.01°
Once 0.16+0.01° 0.330.00° 0.400.01° 0.40+0.01°
Crude ash Twice 0.34+0.02° 0.18+0.02° 0.20+0.00" 0.37+0.03° 0.28+0.02°
Thrice 0.23£0.01° 0.28+0.02° 0.36+0.01° 0.33+0.00°
Once 0.73+0.05" 2.1240.12° 2.69+0.01¢ 2.76+0.07°
Crude fiber Twice 1.27+0.00° 1.21+0.07° 1.66+0.02° 3.13+0.17° 2.30+0.31°
Thrice 1.27+£0.03° 1.58+0.07° 2.77+0.03¢ 2.38+0.11%
Nitrosen free Once 4.210.17° 10.10+0.14° 11.63+0.02° 11.80+£0.01°
extracgt Twice 10.06+0.07° 4.81+0.49" 5.77+0.16" 11.41£0.67° 8.07+0.82°
Thrice 5.44+0.36" 6.9240.11° 11.00+0.26° 8.57+0.41°

YValues with different letters in the same row are significantly different by ANOVA with Duncan's multiple range test (P<0.05).
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Table 2. Hunter color values of Platycodon grandiflorum with different freezing temperature and number of process
Number of Temperature
Control
process -5°C -10°C -20°C -70°C
Once 81.41+3.58" 80.64+2.62° 75.90+0.17% 77.96+1.09%
L (lightness) Twice 78.02+£0.89%"  72.27+0.57" 72.67£0.74° 75.85+0.94% 73.85+1.35™
Thrice 76.62+1.14% 75.64+2.45"4 75.07+0.48"¢ 76.17+1.96%
Once 1.39+1.00" 1.4140.57" 3.49+0.22° 2.98+0.72"
a (redness) Twice 2.03+0.45% 3.5240.07° 3.76£0.50° 3.61£0.72° 3.66£0.53°
Thrice 2.81+0.29" 2.93+0.74" 3.29+0.15° 2.9240.14"
Once 17.4142.93" 17.95+1.83" 21.80+0.82" 21.32+1.53"
b (yellowness) Twice 22.56+1.13° 22.07+0.74° 21.61+2.10 22.84+0.99" 21.02+0.93"
Thrice 23.39+0.88" 22.57+1.21° 21.17+0.92° 22.10+0.77°

YValues with different letters in the same row are significantly different by ANOVA with Duncan's multiple range test (P<0.05).

Table 3. Texture profile analysis of Platycodon grandiflorum with different freezing temperature and number of process

Number of Temperature
Control
process -5°C -10°C -20°C -70°C
Once 1.16+0.04% 1.20+0.14* 1.47+0.03° 1.74+0.26™¢
Hardness (kg) Twice 1.86+0.03°%" 1.55+0.11° 1.55+0.20° 1.58+0.02" 2.06+0.18°
Thrice 1.58+0.20" 1.73+0.35>¢ 1.89+0.06% 2.99+0.24
Once 0.16+0.02° 0.10+0.05° 0.20+0.04™ 0.16+0.02"
Springiness Twice 0.25+0.01" 0.17+0.01% 0.10+0.02° 0.210.14% 0.26+0.04
Thrice 0.17+0.05" 0.18+0.01% 0.20+0.10" 0.35+0.05°
Once 1.300.04 1.300.02 1.25+0.06 1.20+0.04
Chewiness Twice 1.4420.06 1.3120.17 1.31£0.05 1.24+0.22 1.50+0.14
Thrice 1.40+0.10 1.3620.14 1.25+0.05 1.58+0.06

YValues with different letters in the same row are significantly different by ANOVA with Duncan's multiple range test (P<0.05).
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Table 4. Preference test of Platycodon grandiflorum with different freezing temperature and number of process

Number of Control Temperature
process -5°C -10°C -20°C -70°C
Once 4.8+0.5 3.3+1.0 3.5+1.3 1.8+0.5
Appearance” Twice 5.5+1.7 5.5+1.2 2.0+0.4 1.840.2 1.240.2
Thrice 4.7£1.0 1.2+0.5 1.0+0.5 1.0+£0.3
Once 4.0+0.0 3.5¢1.0 3.3+1.3 3.8+£1.0
Flavor" Twice 4.3£1.0 4.0£1.1 3.241.1 3.2+1.1 3.2+1.1
Thrice 4.0+0.8 3.0+0.6 2.8+0.8 2.7+0.9
Once 3.7+1.1 4.6+2.3 4.4+2.1 4.0£1.6
Bitter taste” Twice 5.042.2 2.0+0.8 3.0£1.6 3.3£1.3 4.3£2.1
Thrice 2.0+1.0 2.6%1.1 2.9+1.1 3.6£1.1
Once 5.240.5 5.4+0.2 5.2+0.2 5.1+0.5
Texture" Twice 5.5+0.4 5.2+1.3 2.2+0.8 1.8+0.4 1.4+0.5
Thrice 5.1+1.1 2.0£0.9 1.6£0.5 1.2+0.4
Once 5.8£0.4 5.840.4 4.4+0.9 3.0£1.0
Chewiness" Twice 6.5+0.6 6.5+0.6 5.3%1.3 43%15 3.8£1.0
Thrice 5.9+1.1 5.0+0.9 4.0+0.8 3.0+1.1
Once 5.0+£0.8 2.8+1.0 3.8+0.5 2.5+1.7
Overall preferencel) Twice 5.4+0.5 5.8+0.8 2.4+0.5 2.8+0.4 2.4+0.9
Thrice 4.5+1.1 1.6+0.9 2.1£1.1 1.8£1.1
)Preference 7 scale (1, extremely dislike; 7, extremely like).
Intens1ty 7 scale (1, extremely weak; 7, extremely strong).
o}, —20°ColA] 33 71k =& 9} -70°CeolA 23] on the oriental plant drugs. XXX. Sapogenins of the roots
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A2 ~70°CAlA 33] 7hed mebAE Al s)shalis Uiz acid. Chem Pharm Bull 20: 1945-1951.
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