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Quality Characteristics of Yakju (Korean Traditional Rice Wine)
Supplemented with Varying Amounts of Cuscuta Seed (Cuscuta chinensis Lamark)
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ABSTRACT

We investigated the quality characteristics as well as the antioxidant properties of Yakju (Korean traditional alcohol)
supplemented with varying proportion (0%, 0.25%, 0.5%, 0.75%, 1%) of Cuscuta chinensis Lamark. The alcohol content
of Yakju increased following fermentation, reaching a maximum concentration of 16.13~17.07% by the end of the process.
An evaluation of the color of the end product showed that the brightness decreased as the proportion of Cuscuta chinensis
Lamark increased. Fermentation marginally increased the yellowing of Yakju. The total phenol content and 2,2-diphenyl-1-
picrylhydrazyl (DPPH) radical scavenging activities also increased as the proportion of Cuscuta chinensis Lamark increased.
Sensory evaluations showed a higher preference for Yakju fermented with 0.75% Cuscuta chinensis Lamark compared to the
other combinations. Therefore, Yakju supplemented with 0.75% Cuscuta chinensis Lamark appears to be the most suitable
combination for production.
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1. M=

£ ATl AHEE EARARE 2019 AT GEtelA
ool E e T RS %Q‘—T{‘Z}(Gwangju Korea),
Ae 7% o] AlelA 2019 F&Het Wiyt A B2

A3 AB4(Pyeongchangsu, Kangwon, Korea)a: ALg-319 o
H, irksls =% Ado= Sigma-Ardrich Chemical Co.,
Ltd.(St. Louis, USA)2] S55A|2FS A-&-3li Tt
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2) pH &F
BEARte] A7be @eidh o] pHE pH Meter(FP20),
Mette-toledo, Switzerland)E AF&-3to] =743l

3) ME 3

BEARRLe] kg gelgt oFFe] A== Colorimeter
(CR-310, Minolita, Japan)E AF&-dt] L(E %), a(dA %), b
EHI )R sl om, oju] AF8-3F Standard plate®] L, a,
b #e Z+2F 97.72, 0.65, 1.49°]%Th
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Ao 2 EAMR} ok 71a 59t #A5A EA thale] 7
A wades Biar. 715% 9 4ws) sow ke
HAFE 71853125 3193, 71S%+ overall acceptability,

% M B5E Bl
#5524 542 brown color, Cuscuta seed aroma, sweetness,
bitterness2] 47}4] &&-2] 7ol el HrleteE ke
¥ A7e sudAten Adaslase $Ug o}
Z13) 553 tHApproval Number: SMWU-2002-HR-164).

color, aroma, taste, mouthfeel2]

r
i
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EREE Y
SPSS Statistics(ver. 23.0, IBM Corp.,
USA)E ©|€3le] One-way ANOVA(Y Gul x| E4kEA])9)
Two-way ANOVA(C]Lu| X EAHENE AAFA 12, 724
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o] A7t fAkeE A e JERIch

Bz Ao e 43 S AV EH, EARRL
0.75%2] &=E o] 17.07%= 7P A =FHHJq
(p<0.05). 12} 7} A|53te] &3E gheFe] xfo|7} mim|st
Rom, EARR} H7bro| wE I e Ak Holx| ol
EARRL A7} ekl g HRd & 9 vAA e
g g1 5 SUATh

M}O
o
L
é
:(o

2) pH g5}

EARRY] H7bES 2Elgh oFo] pHe] WSk Table 29}
2o} 09 xF k9] pHE 3.73~3.742 S FJ oY, &F 4
Az} okl pH7F 3.49~3.53 0.2 7AAsitrt 8 Aol thA|
3.55~3.57% Z7et9la, o) wavt Rsgdd wet A
Fsdte], wavt QEEI 202 H pHE 3.71~3.75% =%
=k HR Z7] pH7F ek Ae shlo ASste nA

5 2007), A% L BE2A mj¢ £93 Q9lo]tkPac HY — E°] f714HS A, o]= éﬂ pH7} A5k Zl((Pae HY
Table 1. Changes of alcohol contents in Yakju with Cuscuta seed during fermentation
Fermentation period (days)
Samples
0 4 8 12 16 20

0% 2.73+0.15D® 9.84+0.17°8 11.58+0.10% 15.60+0.00 16.00+0.00°® 16.77£0.06*
0.25% 2.50+0.107 9.34+0.10°° 11.05+0.06%° 14.93+0.06°° 15.57+0.06°° 16.13+0.16®™

0.5% 2.60+0.00 9.99+0.08°8 11.58+0.00% 15.87+0.12°8 16.07+0.06 16.59+0.00°
0.75% 2.73+0.06™ 9.62+0.07°* 11.61+0.06 16.00+0.00°* 16.27+0.06* 17.07+0.06**

1% 2.67+0.06% 9.64+0.10%¢ 11.4120.06% 15.30+0.00°C 15.60:£0.00°C 16.73+0.07°C

D Each value is meantS.D.(n=3).

T Values with different small letters within a row are significantly different by Duncan’s multiple range test (p<0.05).
A™D Values with different large letters within a column are significantly different by Duncan’s multiple range test (p<0.05).
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Table 2. Changes of pH in Yakju with Cuscuta seed during fermentation
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Fermentation period (days)

Samples
0 4 8 12 16 20
0% 3.73+0.01"°F 3.50+0.01™ 3.55+0.00° 3.59+0.00% 3.66+0.00" 3.71+0.00°
0.25% 3.74+0.00™ 3.49+0.00™ 3.56+0.00° 3.6240.00°° 3.68+0.00° 3.73+0.01°°
0.5% 3.73+0.00° 3.51+0.00 3.56+0.01°C 3.61+0.00% 3.69+0.01°C 3.74+0.00°
0.75% 3.74+0.018 3.53+0.00™ 3.56£0.01® 3.62+0.01% 3.69+0.00° 3.73+0.01°
1% 3.74+0.01* 3.51+0.01% 3.57+0.00%* 3.63£0.01 3.7120.00° 3.75+0.00°*

Y Each value is mean+S.D.(n=3).

*f Values with different small letters within a row are significantly different by Duncan’s multiple range test (p<0.05).
AE Values with different large letters within a column are significantly different by Duncan’s multiple range test (p<0.05).
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acid, fatty acid(Donnapee S 5 2014)¢} caffeic acid(Kwon YS 2008). EALALS] H7lgk] w2 7184 18 E sheke] W3t
T 2000) 59| Aol dAZEI whgalHA pHO AolE B 2 AuRy EARR 0.75% H7bE] 7HeA 13 Ee] 3t
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3) 7I8d LY=ol T Bt A 18 E L Hrlels B9 5400 o3 29 o] ¢
o] 78 LFEL vAEY] dddoly &RE T Bolu B3} Fkel 2bel(Jin SH F 2009)7F $ivha Haiw
Fgo| 7IAR ol&Hu, TR/ &rlet Anld JFgEs = o, 2 AT s EARRLY qqq A7Vl 1% olt=
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ool 7144 1P E o] Wshs Table 33 2k BE WAA] e AL A £ dglon, o gme o
Table 3. Changes of sugar contents (Brix %) in Yakju with Cuscuta seed during fermentation
Fermentation period (days)
Samples
0 4 8 12 16 20
0% 6.53+0.06" 23.70+0.00% 21.40+0.00°¢ 19.20+0.00°C 17.80+0.00% 16.97+0.06%
0.25% 6.87+0.06 23.37+0.06* 20.700.00° 18.50+0.00E 17.10£0.00% 16.33+0.06
0.5% 6.47+0.12™ 24.50+0.00%® 21.67+0.06°8 19.40+0.00® 17.90+0.00% 16.70+0.00%®
0.75% 6.60+0.10% 24.20+0.00* 21.80+0.00° 19.53+0.06°* 18.20+0.00% 17.20+0.00%*
1% 6.63+0.127 23.80+0.00*° 21.00:£0.00°° 18.80+0.00°° 17.40+0.00° 16.80+0.00°°

D Each value is meantS.D.(n=3).

*T Values with different small letters within a row are significantly different by Duncan’s multiple range test (p<0.05).
AE Values with different large letters within a column are significantly different by Duncan’s multiple range test (p<0.05).
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Table 4. Changes of color parameters in Yakju with Cuscuta seed during fermentation
Color Fermentation period (days)
difference Samples
0 4 8 12 16 20
0% 67.4120.56™*  66.73+0.63** 63.30+0.07" 65.45£021* 65.40+0.72% 65.67+0.38%
0.25% 66.30+£0.34** 65.43£0.39" 63.26+0.45° 63.26+0.17°* 61.46£0.38* 63.45+0.38°%
Vafue 0.5% 62.55+0.41°C 64.68+0.18°C 63.52+0.23% 62.59+0.52°¢ 61.83+0.78% 61.90+0.42°C
0.75% 63.60+0.19° 65.48+0.49° 62.41+0.87™ 61.69+0.12° 61.46+0.67 60.94+0.33%
1% 62.75+0.57% 61.3740.31%" 60.70+0.29°° 59.05+0.75% 59.77+1.04%° 59.71+0.37%°
0% —0.1940.01®°  —0.39£0.02® = —0.88+0.62"® = —0.28+0.02%® —021£0.01"®  —0.08+0.01*®
0.25% —0.17+0.03* —-0.57£0.02%  —0.25+0.06™ —0.08£0.02°*  —0.07x0.04™  —0.43+0.01*
V;l‘ue 0.5% —0.58+0.03 —0.82:0.04% —0.33£0.03% —0.45+0.01°C —0.17+0.02" —0.13+0.03%
0.75% —0.3240.038 —0.46£0.03%® —0.55+0.08" —0.3740.028 —0.11+0.04°® —0.07+0.00°®
1% —0.53£0.04C  —0.64+0.02°  —0.66+0.01° = —0.48+0.03C —0.18+0.01°°  —0.27+0.02*
0% 10.73+0.07°° 11.63+0.09% 11.83+0.02° 12.61+0.12° 12.81£0.19"° 12.91+0.06°
0.25% 11.12+0.06¢ 12.21£0.10% 12.4320.12% 13.18+0.04C 12.42+0.35™ 12.97+0.10°
V;l’ue 0.5% 10.23+0.18°C 12.46+0.05% 12.78+0.04% 12.9120.12¢ 12.82+0.16% 13.06+0.11°¢
0.75% 10.58+0.02" 12.99+0.24"® 12.24+0.35%® 12.70+0.07°" 13.38+0.16™ 13.24+0.04°
1% 11.25+0.15% 12.27+0.06* 12.93+0.11% 13.46+0.19%A 14.25+0.19" 14.47+0.06*

D Each value is meantS.D.(n=3).

47 Values with different small letters within a row are significantly different by Duncan’s multiple range test (p<0.05).
A™D Values with different large letters within a column are significantly different by Duncan’s multiple range test (p<0.05).
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mg GAE/100 go 2 Yeldw, 1% 7S 343.60 mg
GAE/100 g© 2 71 =A] S8 = Athp<0.05). o342l A7}
£ 53 BEAAE Hbske A2 e ERldlE g9 =
o, 50 715HE Y F U= AT 5 AU EAL
2} ollghe FEE] FEulE I 20.1/mgelal, S e
ol= &2 1.9 mg/g(Jeon YH 5 2008)2.&2 H % T}, th
o] AEoA FeuEe] gk ksl s A
WS Ko, ZeloEe] do] & 2 EdA ditkst &4
=7t ¥ =4 YeERdtHKim EY % 2004)3 X33kt ik

3. DPPH Xtpaic|zt AHEA

BEARzte] HrbES gelek 959 DPPH At &7
‘e 5927k Fig 291 Atk BEARAF F37k9] DPPH A
2 2ASS 30.79%= 7 S S Elen, BEARA
=2 A7 1% H7RE(59.04%)2] DPPH A2tz 7%
o] 7P Al FHENCH, o ZE 0.75% H7rol
51.14%, 0.55% d7hr-o] 44.04%9] <=0 2 Uepdth 4384
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Fig. 1. Total polyphenol contents in Yakju with Cuscuta
seed.
Values with different letters are significantly different at p<0.05.
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Fig. 2. DPPH radical scavenging activity in Yakju with
Cuscuta seed.

Values with different letters are significantly different at p<0.05.
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Table S. Sensory evaluation of Yakju fermented with Cuscuta seed
Samples
0% 0.25% 0.5% 0.75% 1%

Overall preference 3.65+0.88"2 3.75+0.91% 4.35+0.99% 4.90+1.07° 4.40+0.85"

Color 3.45+1.36° 4.00+£0.97" 4.15+1.27" 5.05+1.15° 4.40+0.82%

Acceptability Aroma 3.80+1.15° 3.80£0.95° 4.45+1.05% 4.80£1.15° 4.55+1.10°

Taste 3.60+1.19° 3.65+1.27° 420+1.15% 4.55+1.20° 425+1.12%

Mouthfeel 3.55+1.15° 3.75+1.02° 425+0.97% 4.90£1.07° 4.70+1.13°

Brown Color 2.35+0.99° 2.95+0.95° 3.600.88" 5.00+0.97° 5.05+1.00°

Characteristic Cuscuta seed aroma  3.55+1.15 3.15+1.04° 3.65+1.14° 4.45+0.89° 5.00+1.17°

intensity rating Sweetness 3.50+1.05 3.45+0.95 3.35+1.09 3.70+0.87 3.75+1.02

Bitterness 3.20£1.11° 4.1541.09° 4.55+1.19® 4.65+0.93% 4.95£1.15°

Y Mean£S.D. (n=20).

? Different superscripts (*"°) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.
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