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Changes of Physicochemical, Sensory and Antioxidant Activity
Characteristics in Rice Wine, Yakju Added with Different Ratios
of Codonopsis lanceolata

Tie-Yan Jin, Wan-Gyu Leg', In-Sook Lee', and Myeong-Hyeon Wang*
School of Biotechnology, Kangwon National University
"Heong Seong-Gun Agricultural Technology and Extension Center

Abstract The physicochemical, sensory and antioxidant activity characteristics of rice wine, yakju added with different
ratios of Codonopsis lanceolata (0, 10, 20, and 30%) were investigated. The pH of the rice wine decreased and the total
acidity increased with greater additions of C. lanceolata. Furthermore, the total sugar content increased, while the acohol
content decreased with increasing amounts of C. lanceolata. The color L-vaue had no change, but the color & and b-
values increased with increesing amounts of C. lanceolata. The DPPH (1,1-diphenyl-2-picryl-hydrazyl) free redica
scavenging activity increased with the addition of C. lanceolata. The highest overall acceptability values in the sensory test
for color, flavor, taste, and overal favorite were 553, 5.50, 5.63, and 5.65, respectively, with the addition of 20% C

lanceolata.
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Fig. 1. Changesin pH of rice wine, yakju during fermentation at
15°C for 14 days.
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Fig. 2. Changes in total acidity of rice wine, yakju during
fermentation at 15°C for 14 days.
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Fig. 3. Changesin total sugar content of rice wine, yakju during
fermentation at 15°C for 14 days.
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Fig. 4. Changes in total ethanol content of rice wine, yakju
during fermentation at 15°C for 14 days.



204 W) E84517) 2] 40 A A 2 5 (2008)

0, 10, 20% HEL Hrla APTE Aololi= 5%
o8 Aol7h gl Ao vEoL 30% HES
23 AT 242 5% el o8 Ao}
etk olzle ARe] e+ Fo] aagel
AgSe TR BAHE B BrEEe) Hgo] Ho
Y Aols nol Qo F2ddh Sue 9

FolA f
sjof A
Rnoez
5%
e

J

+ 30
W fr 3 A

o

2

]_

B
2
oo
o
o
il
1o
3,
A
o
s
o
i
é‘l*:?’
1,
2
0
e A
ol of

)
fu
o
oo
il
2
e
o
%
N
(O
N
X
=2
A
o
i)
ofd
o
ox
ofy

ox, it
2,
-

M &
= o

e
SN )y g N o

M rlo
ol 12
o
sy L
fjo }gl
o r
o, Og':’
o
e
Hf 2,
]
ze
2 o
o
f

k] ol
o ko
¥Q o
X

)

@anz wob ¥y Aol we APToN e
Ao vehdd), oS UY Fo| westEe] te aw
ol 4171 Azkela Az He driael 3

op |
[
o

1497 E § st gy o] MErsl= Tale 104
YERSCE Lk Y-S HrskA] &2 Ald7rt 97.122 Ald
=A) JEREI 10, 20, 30% 37FsE A1ET7F Z42E 96.55, 96.59,
96.132 UElT FAREA A 7} AIEEE Aloldle 5%
oA o7 Aozt gl AeE Uehdt Y-S A7k
FFE AZFHE M Lgkddls dFe] gle A2 YERith
atd dys H7eA %2 Al 0972 AY BAl UeRs
310, 20, 30% H71s A¥TE 7242k 068, -050, -0.61% e
it 10, 20, 30% HYS H7Ie AlFTE Aol 5% 59
A 97 Zol7t gle Aow HAERoY HES HUBIA ¢
2 AT 7 5% oM fF ozt e Aes

ZEh bgke HES 0, 10, 20, 30% H7HEH Al@h 2zt
150, 654, 6.63, 693> EliTE 10, 20, 30% HYS /I
ARTE APl 5% FEollA freld Aol7t gle Aoz b
Etou tYS AH7bekAl &2 AldTehs A7 5% EellA
o4 A7t e AR degt Hee A7 ATt
tYS A7kekAl 2 ATl vlal bitel S7h Aow vet
skt flavonoid, sgponin 52 gHeko] Eo] ZshEo] 9)
T Aeg HAEN(9) oI5 AR FolA flavonoids FAS
7l HYS A7RE AIE T2 bgtol S7H Ao® AzbE
tY g3 FANA ASFE A=z Al bgte]l S7HEE A
o2 vep=r(34), B A3 Adet dAsch

DPPH ZlR2iC|Zt(free radical) 27 &M

HY< 717} 0, 10, 20% 7isled Axe ¢y <52 DPPH
At 274 248 Table 2004 JeRiiTh 274 84 o
9L 10, 20, 30% H7FsH Al@+7 22 86.75, 89.63, 91.14%=
A JeIRE, B8-S A7ISHAl @2 AlETE 4071%2 A
A A Yl 10, 20, 30% F718F AIETE Aloldle 5%
FFoA Fo)F zol7t Qe Aoz yeidoy vgs Hrst
R ke Ag el 5% ol f2lF Alolrt de Aoz
et oY oere FEEL e eSS /RT b
B3R (35), HEoE sponingt B o #HmA 3gE
HREo] Zhet ksl 71%S A Aokl BASHTh(1l). o
g 230 JAANA JAEFE Az A gy I7ke 571
o] et AEFe F HEAd IFEY T Tt By
SIAtH34). Wb B A= gy g 53 HEA
E33 sponinZ 213kl Y-S #H7ket AlgTelA] &2 DPPH
AR A4 84S Jehd 2oz AZztE

Table 1. Color values of ricewine, yakju manufactured in the addition of C. lanceolata at different ratios

L a b
(Lightness) (Redness) (Yellowness)
100%rice 97.12+0.10° -0.97+0.022 1.50+0.05%
90% rice+ 10% C. lanceolata 96.55+0.10° -0.68+0.01° 6.54+0.02°
80% rice+20% C. lanceolata 96.59+0.02° -0.50+0.01° 6.63+0.02°
70% rice+30% C. lanceolata 96.13+0.03" -0.61+0.02° 6.93+0.02°

YMeantSD.

*bValues in the same column not sharing a common superscript are significantly different by Tukey's multiple range test (p<0.05).

Table 2. Scavenging activity? of DPPH radicals of rice wine, yakju manufactured with addition of C. lanceolata at different ratios

Addition of ratio (%)
0 10 20 30 Vitamin C
Scavenging activity (%) 40.71+1.39° 86.75+3.25° 89.63+3.00° 01.14+3.18° 97.68+3.72°
YMeantSD.
*Vaues in the same row not sharing a common superscript are significantly different by Tukey's multiple range test (p<0.05).
Table 3. Sensory evaluation® of rice wine, yakju manufactured in the addition of C. lanceolata at different ratios
Color Flavor Taste Overal acceptability
100% rice 5.43+0.98% 5.20+1.04° 4.80+0.91% 4.93+0.94°
90% rice + 10% C. lanceolata 5.23+1.10° 5.08+1.19 5.13+0.82° 4.93+1.00°
80% rice +20% C. lanceolata 5.53+1.22° 5.50+1.16 5.63+1.16 5.65+1.10°
70% rice + 30% C. lanceolata 4.88+0.72° 4.30£1.00° 4.65+£0.98° 4.28+0.91°

V7, like extremely; 1, dislike extremely.
IMear+SD.

#Values in the same column not sharing a common superscript are significantly different by Tukey's multiple range test (p<0.05).
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