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Abstract

This study investigated the anti-oxidation activities of fresh Codonopsis lanceolata Traut (Benth et Hook) and red beans,
and also the quality properties of fresh Codonopsis lanceolata Yanggaeng to which raw Codonopsis lanceolata Traut (Benth
et Hook) was added. The DPPH free radical scavenging activities of fresh Codonopsis lanceolata Traut (Benth et Hook) and
red beans were 31.42% and 37.98%, respectively. Thus, that of red beans was rather the total polyphenol contents of fresh
Codonopsis lanceolata Traut (Benth et Hook) and red beans were 5.74 mg/g and 4.14 mg/g respectively, and the total
flavonoid contents of fresh Codonopsis lanceolata Traut (Benth et Hook) and red beans were 5.07 mg/g and 1.29 mg/g res-
pectively. As higher amounts of Codonopsis lanceolata Traut (Benth et Hook) were added to Yanggaeng, the water content
in the Yanggaeng continued to increase. Preferences were in the following order: 21%> 12%>28%> 7%> 0%, and it was
found that the optimal level for addition of fresh Codonopsis lanceolata Traut (Benth et Hook) was between 12% and 21%.
It was also shown that adjusting the amount of ingredients or agar would improve the product quality.
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pilosula), 2273 8(C. ussuriensis), N71HAS(C. minima), F
EYY(C. lanceoluta for emaculata)©] E.-1EFATHYoo &
Lee 1989).

Y 5538wt 32 7 9low, thE 4kafel v]E)
A grrsET A o] Bol Eollen, F714, Blgle] &
F&bal(Lee JH 2002), o 23E] A]-&0 2 ALgE Qo bt
AXe A, alE, A, g 5o E37t dvkar ghel(Hong
et al 2006b). TIE ol = saponin, inulin, flavonoid 52 4]
hol gakst g3 AR d 5o AeldAdo] Sle Ao
2 Hu% 3 ei(Park et al 1989b, Han & Cho 1997, Han
et al 1998). 12U} tlY & o] &3k 329 HH Ade 22
HolA| ¥ Y& o] &3t 52415 AT T2 vl § =%e
o, A7 R At 22 AoR HuFYTHKim &
Oh 2008).

e AE, BT, L o83l vHE S2e2 1
g 2oy} F21 02 o]-g-gtl(Jeon e al 2005). L7yl I}t
AtE 37](Min & park 2008), F-229(Jung BM 2004), =
ZEX|(Park et al 2009b), V= #H|°]~E(Jeon et al 2009), I}
2]7} B (Park et al 2009a), S271(Choi et al 2010)E
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Water, agar

J <« Stirring
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l
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l <« Stirring and boiling on 101C

‘ Moling ‘
l

‘ Yanggaeng ‘

Fig. 1. Procedures for preparation of Codonopsis lanceo-
lata Traut Yanggeng.

Table 1. Yanggaeng prepared with fresh Codonopsis lan-
ceolata Traut formula

Codonopsis lanceolata replacement

gredient(s) 0% 7% 2%  21% 28%
Red bean paste 300 279 258 237 216
Codonopsis lanceolata 0 21 42 63 84
Sugar 150 150 150 150 150
Agar 4 4 4 4 4
Water 220 220 220 220 220
Starch syrup 25 25 25 25 25

Salt 1 1 1 1 1
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Table 2. Instrumental conditions for texture analyser
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2. &1} 42| DPPH Free Radical 2~7{ &

Z3} tj9 2] DPPH free radical 427 43S Table 49} o]
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Table 3. Chemical compositions of Codonopsis lanceolata
Traut and red bean

Measurement Condition
Test speed 100 mm/min
Test mode and option T.P.A
Sample height 25 mm
Sample compressed 30%
Trigger force Sg
Probe 50 mm
Sample width 20%20 mm

Composition (%) Codonopsis lanceolata Red bean
Moisture 90.45+0.86 9.18+0.63
Crude protein 2.92+0.31 21.03+1.57
Crude fat 4.25+0.31 0.67+0.21
Crude ash 1.56+0.28 3.34+0.40
Crude fiber 6.39+0.11 5.09+0.62
Total dietary fiber 6.31+0.73 15.89+0.65
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Table 4. Effect fo DPPH radical-scavenging activity of
Codonopsis lanceolata Traut and red bean

Red bean
37.98+1.42

Codonopsis lanceolata

DPPH(%) 31.42+0.79
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Table S. Total polyphenol and flavonoid contents of
Codonopsis lanceolata Traut and red bean

Composition(mg/g)  Codonopsis lanceolata Red bean
Total polyphenol 5.74+0.44 4.14+0.82
Total flavonoid 5.07+0.42 1.29+0.27

Table 6. Moisture of Yanggaeng prepared from fresh Co-
donopsis lanceolata Traut
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=2 EAo] #3 AT 231
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Table 7. Color of Yanggaeng prepared from fresh Co-
donopsis lanceolata Traut

Hunter's color value

Ratio(%) Moisture(%) Ratio(%) . b
0 44.57+1.31™ 0 16.1749.56"  3.73+0.03° 1.72:£0.02°
7 48.15+0.50° 7 22.97+0.23% 3.80:0.02° 1.97+0.03°
12 49.85+0.28" 12 22.5240.30" 3.930.09° 2.06+0.09°
21 51.660.70" 21 24.03+0.01" 4.04+0.04° 2.53+0.01
28 52.40+0.22° 28 29.29+221° 4.25+0.02° 3.59+0.26"
F-value 57.082" F-value 3.401 55.032"" 107397
D MeanstS.D. * p<0.05, " p<0.01, ™ p<0.001. D MeanstS.D. ~ p<0.05,  p<0.01,  p<0.001.

*“4 Mean in a row by different superscripts are significantly diffe-
rent at 5% significance level by Duncan's multiple range test.

*~4 Mean in a row by different superscripts are significantly diffe-
rent at 5% significance level by Duncan's multiple range test.
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Table 8. Texture properties of Yanggaeng prepared from fresh Codonopsis lanceolata Traut

BT o} R EiRA S

Texture properties

Ratio(%)
Hardness(g) Cohesiveness Springiness Chewiness Adhesiveness(g)
0 342.036+13.879" 0.194+0.002° 0.8970.038" 0.1110.002° 0.0320.002"
7 320.774+8.637" 0.180:0.008" 0.840£0.013® 0.099::0.006" 0.026+0.001°
12 304.953+2.564° 0.165+0.003° 0.795+0.014™ 0.082+0.007° 0.0230.002°
21 276.491+2.035° 0.1490.010" 0.765+0.010° 0.066:0.004" 0.017+0.002°
28 248.426+3.761° 0.13120.004° 0.6710.061° 0.055+0.003° 0.014+0.001°
F-value 69.647" 45711 19.048" 67.143"" 52.933™

" Means+S.D. p<0.05, " p<0.01, ™ p<0.001.

*4 Mean in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 9. Sensory characteristics of Yanggaeng prepared from fresh Codonopsis lanceolata Traut

Ratio of fresh Codonopsis lanceolata

0 7 12 21 28 frvalue
Color 6.36+1.05" 6.44+1.07" 6.60+1.40™ 6.80£1.47 6.24+1.33" 1.459
Flavor 5.46+1.01° 5.72+1.13° 5.84+0.84" 5.82+1.26° 5.48+1.20° 1.390
Bitterness 6.40+1.20° 6.56+1.18" 6.88+1.26" 6.92+1.29° 6.56+1.05" 1.773
Softness 6.52+123" 6.06+1.36™ 5.92+1.35" 5.44+1.05° 5.26+0.96° 8.746™"
Overall acceptability — 5.58+1.09° 6.04+1.70" 6.30+1.07" 6.66+1.12" 6.26+1.03" 5223

D MeanstS.D. ~ p<0.05, " p<0.01, " p<0.001.

““4 Mean in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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