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Quality Characteristics of Yakju (Korean Traditional Rice Wine)
Added with Bamboo Ethanol Extract

Gi-Tai Jungﬁ, Jeong Ryul, In-Ok Ju2, Jae-Jong Nohl, and Jeong-Man Kim'!

! Jeollabuk—do Agricultural Research and Extension Services, Jeonbuk 570-704, Korea
“Dept. of Food Science and Technology, Chonbuk National University, Jeonbuk 561-756, Korea

ABSTRACT This study was carried out to develop Yakju, a new kind of Korean traditional rice wine added with
bamboo ethanol extract and characterized by containing various health benefits. The wine with bamboo ethanol extract
was fermented by adding ginger and pear to improve flavor and quality. Several quality characteristics and physiological
functionalities of Yakju were investigated. When bamboo ethanol extract was added to Yakju, the pH level decreased
compared to that of the control. However, total acidity and soluble solid levels were higher than those of the control.
The alcohol content of Yakju added with bamboo ethanol extract was slightly higher than that of the control. In
examining the colors of Yakju containing bamboo ethanol extract, L value was lower than that of the control, whereas
b value and brownness were higher. Various organic acids such as citric acid, malic acid, succinic acid, lactic acid,
and acetic acid were determined, and the main organic acid among them was lactic acid. Various free sugars such
as sorbitol, glucose, and fructose were detected and glucose was the most abundant. Total polyphenol content of
Yakju added with bamboo ethanol extract was lower than that of the control. Further, electron-donating ability ranged
from 23.8 ~40.0%, which was higher than that of the control. Nitrite scavenging ability of Yakju added with bamboo
ethanol extract ranged from 15.2~36.4%, which was higher than that of the control at pH 6.0. Sensory evaluation
of Yakju showed that bamboo ethanol extract+ginger as well as bamboo ethanol extract+ginger+pear treatment sig-
nificantly increased flavor, taste, and overall acceptance compared to the others.

Key words: Yakju, Korean traditional rice wine, bamboo ethanol extract, physiological functionalities, quality
characteristics
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@ dopAlz U A, A, 9, & Fol, F3, 59
ol o g5]0] Yok 53 g sl 5% Fele
A9, 9, 8%, 07, B 5o Gkl dE Ao U
A AeHU-6). olel @ Tse] At Aow A Fo
g ATE Ho) kel A4(7-10), Y FHE 95
Huel 84 540D 2 /1543 B4 E1D), o
FHEE BAv] 2l e FRBHAY), 4A B
AR e FFEL), BT 715 9 e 5
2ol %5 o] FFWA(15), FEUY) TG g
F8o) B9 2 A BHA6) Fol A7} o] Folzo
U AH AE AFAZ AR ATE A gl 2ol
ok mhebd URRERS 4 AE AR 01§ V)5
g AFe] el a3 gk

NS

2 AlFe] ARG divHrE detRE S dolelA =
2bi= G (Phyllostachys bambusoides Starf)E 4~59 9
FHo] 3~5dAd AL AN °ﬁ(2009) =
Ao o] AL A XLE} /\]—7]'43}7\2/_01] 231 70% ethanol
< 25%(v/w) 7kl 4FvE Y2 YTE e F 80°C
water batholl 4 3A1XF F&3}o] o gt F ARE-3tgict. o
v oiksgelAl 2009d4HS ?L 3Pﬁ W, T2 gk
;Q‘_Zt(}?]zzopus sp.; 1,500 sp)<} 73 Z}(z‘lspefgdlus Sp.;
390 sp) AES 1112 =35} /\}*‘l
ﬁEE(Sacchammyces cerevisae) A& A& TH

= - 2~
S AZXERE F

bFAZEE WAl 5 kg, FF 80 g, AXAEAN 31 g, =
AHgEISIeE. WA 2 500 g2 FAsed 3A3F 24
0}1 *J%‘Qi SAste]l A7 5 5 20 g, AFER 21
g, & 1.7 LE 7}k &7]0 Wil 28°CollA] 243t Ta A
A ded Azt vy A A 5 aRE Slaes UE
o] 28°CollA] 13d HaA|7l  g2F& © =

A 931, BE A o das
#7F BE+G Agae diuy d3s
A7 1%(w/v)E 37F BE+G+P A2 divy &3
FEN 7.5%0W/V), A7 1%w/v) 2 8l 10%(w/v)E 7}
sl 5% o FEAZT oW A7k FEE duAEe
Foto] Akt Favt Ed & oI E(polyester 1.8
mm)¢t o FHA(No. 2, Advantec, Toyo Roshi Kaisha,
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pH+ pH meter(Accumet 50, Fisher scientific, Hamp-
ton, NH, USA)E AH&-8te] SA831 a1, F4k2 A% 10 mL
= F3lo] 575 50 mLE 718kl 1% phenolphthaleing
Ao 2 8ol 0.1 N NaOH= w| & Ao] = wj7}=] 274
a2l 0.0095 wale] Fitgo= Astsiglon, T
= Abbe A Y =A(NAR-1T, Atago, Tokyo, Japan)&
ST I ?:L 2> A& 200 mLE 57 T3
00 mL Wo} T/HFZ 200 mL2 A&3 & FAHAES
f3le] =3 O]—Oﬂr/]— A== AAA(CM-3500d, Minolta,
Tokyo, Japan)E& AFg3dle] Wetx 2 veh & Lik(light-
ness), 4% J=& YER) = atk(redness), %2 A
=5 YERE bak(yellowness) 2.2 L}E}lﬂ At 2A=E
o3 I 420 nmell A9 FFEE 33 =4 (Spectronic
genesys 2, Thermo scientific, Waltham, MA, US)E &3
sk,

4
1

2L _EL A 1 o ﬁ ml

elg 2RI

A2 E 0.45 ym membrane filter2 o5l FaE|gS
HPLC(LC-10AD, Shimadzu, Kyoto, Japan)& #23}% 2
™ column< Phenosphere 5 NHy 80A(4.6X150 mm), 73
% 7] RID-6A, mobile phaset acetonitrile 80 : water
20, 1.0 mL/min(78°C)e] A tH(17,18). 7]+t Bio-LC
(Dionex DX 500, Thermo scientific)® 43} 011
column< Rezex 10 pu 8% H ORG ACID(7.80<300 mm),
AZ7]+= AD 20, 210 nm, mobile phasex= 0.005 N HsSOq,
0.5 mL/min(35°C)°] A tH16).

4 3.8 mLe}
phenol reagent 1 mL% Qi 537F £33 b3 NaxCOs
231 1A]3F W] 3E & chlorogenic acid
= EZ&"”C’E 3o 640 nmol A 1A A&l oh(19).
&2k3} 842 1,1-diphenyl-2-picrylhydrazyl(DPPH) free
radical 2AHQ20)C 2 FA3F3th. F A8 &l methanol
4 mL¢} 0.15 mM DPPHE9 1 mL 2 Al&(eFF ¥4 100
nLE A7}l vortex mixer® 10%7F uWksho] A 20 A
30%-7F W3 v 517 nmol A FHEE Z431] blank
of gt FF%E HAaE WiEEZ YR

AZE2 1 mM NaNO&< 2 mloll A& (eF
= %ﬂ 0.1 N HCIZ 0.1 M At gkl
sgolo] pHE 747} 1.2, 3.0, 6.00.2 %4
& F g8 l‘i—ﬁle 10 mL= 3}tttk 2123 37°Ce|
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A 1AZE B A F

= o} ukS g 1 mLel 2% A
5 mLE #7138 o8 Griess A1 ¢F 0.4 mLE 7}t £33k

Ao 1587 XA A, B4 S EAZ o] &3le] 520
S5 5435t FESE ofHAE S HEEE

%4 0.4 mLE 7}

%
nmol A &%
UERA AL blank® Griess A ¢F th4l

ato] Algslvk2D).

1|i'|E|

FF2 o 7} Z(polyester 1.8mm)<} o 73]
(No. 2 Whatman)i 2 2 AT TS TS AARE AA|
sttt IS AAE7] §1ste] A, 3F 9 Bre] o &)
FHgo] 49+ 20~4OEH AT = lO‘ﬁ S Anksto] A
F, o, ANEARl VS EE 93 AU R Hskl)h *a‘
A Ao EA A= SAS system(ver. 9.2, SAS Institute
Inc., Cary, NC, USA)E ©]-&38te] Z4HEA1(ANOVA)S &
o 7+ A3k #9242 Duncan's multiple range
testE o]&3ke] X0.05 oA FI94S A5

-

=
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<ol BE(U5 d=223
M) 7.5%+ G 1%,
(A7) 1%+ P() 10%

o) oH
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BE(WU da&5%
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+ i) H7sk o
o AlgE T Wy % %%%@1 A7y 7V
w2 Ao ® Yehgth T4 e dET7F 0.48%% 7HE
wetom vy daEFEe w8 H7H7F 0.56%= 7t
e FA S BT g s diET 13.9%brixel
H]&lo] BE, BE+ G, BE+ G+P§ @7}?* k=71 14.0~14.5
°brix® k7t 2 o E YEEH oy giu 43 EFEY
& A s Alelstaes #Fo4 2eol= m"idr
n 5(22)2 MAFE HIEI AE o5 9F ] AWty
S B3 A9 pHE 3.8~4.7, At== 37~129 g
10.0~23.8%brix9] #X 5 Kol Ao Husl=d,
© oFF Alx oIy AREH = ARl whe 2 ARl
a2 AR iy daE
NS A7 oF o] W9l bl ASS & & UATh
&d3E g =7 13.0%°0 ¥lste BE, BE+G, BE+
Fet k=7t 13.1~13.7% = <F3F =9 BE+G
& w3tk ol
97 o Azl 2014 2ag it
13 7)e AR E Yol A4 A7
Aol 7} Qe Aoz ekt
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l—ﬂ
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~

Hrhshe] WA o 23
7} Table 29 2t} Lak2 BE, G, PE 7t
rﬂéﬂu} eHE obg 0w agke AT 71
2o Z7bshe A3tE nglt duEe
fgi = 0.12790 Wstel BoHTOIA

2 obAli Aol or] BE+G+P A7} oF

g

o A%

Table 1. Chemical properties of Yakju added with bamboo ethanol extract

Types of Yakjul) pH Total acid (%) Soluble solid (°Brix) Alcohol (%)
Control 4.45+0.04"? 0.66+0.02° 13.9+0.2° 13.0+0.3°
BE 4.32+0.03° 0.79+0.01° 14.5+0.2° 13.2+0.2°
BE+G 4.34+0.03° 0.75+0.01° 14.0+0.2° 13.7+0.2°
BE+G+P 4.36+0.04" 0.7240.02° 14.0+0.2° 13.1+0.3°

YControl: added with 0% bamboo ethanol extract, BE: added with 7.5% bamboo ecthanol extract, BE+G: added with 7.5% bamboo
ethanol extract and 1% ginger, BE+G+P: added with 7.5% bamboo ethanol extract, 1% ginger, and 10% pear.

IMeans+SD (n=3).

Different letters within the same column differ significantly (P<0.05) by Duncan's multiple range test.

Table 2. Hunter color value and brown color of Yakju added with bamboo ethanol extract

Color Brownness

. 1)

Types of Yakju L a b (O0.D. 420 nm)

Control 28.4+1.2% -0.95+0.15 0.07+0.21° 0.127£0.013°

BE 23.442.1° -0.89+0.21° 1.27+0.14° 0.1810.010°

BE+G 26.0+0.8° -1.00+0.12° 0.97+0.21° 0.178+0.012°
BE+G+P 24.4+1.9° -1.03+0.16 1.19£0.13° 0.199+0.013°

1)Samples are same as Table 1.
“Means=SD (n=3).
Different letters within the same column differ

significantly (P<0.05) by Duncan's multiple range test.
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Table 3. Free sugar contents of Yakju added with bamboo etha-

nol extract (%, w/v)
Types of Yakju" Sorbitol Glucose Fructose
Control 0.20+0.05  5.2640.22°  0.11+0.06"
BE 0.2040.07°  4.48+0.28"  0.12+0.05"
BE+G 0.20+0.06" 4.02+0.23°  0.14+0.07°
BE+G+P 0.28+0.05" 3.6440.32"  0.68+0.15"

l)Samples are same as Table 1.

IMeans+SD (n=3).

Different letters within the same column differ significantly
(P<0.05) by Duncan's multiple range test.

5
Qalg ¥ I B
HPLCE RA1% diutdgel, 47, Mg d7hele] Wi

1

A7) ko] FE] @S Table 37 Zo] sorbitol, glucose
2 fructose’} AEH Q1 247 0.20~0.28, 3.64~5.28 ¥
0.11~0.68%(w/v)} 2™ glucose &&o| 7H =9tk
Sorbitol& BE+ G+P &7} k5ol A 0.28%, glucose= Ul
ZTo A 5.26%, fructoser= BE+G+P 7} kol A
0.68%= 7174 =4 YEFRLTE Cho 5(23)9] &uledAd
ok, Kim# Koh(24)9] AlFF2FF 9 Lee 5(25)9 <l
Abab ok 1 79} 7Fo] glucose’} F & frEl@ol HIME
of Mt & FielE tha Aol7t AA N FHRE AS
Abgste] HEAIZ 7] Wil glucose”t 7HE BWeol HE
b kg o),

7128 Table 42} o] citric acid, malic acid, suc-
cinic acid, lactic acid, acetic acid 5°] A&% o LE
ATl A lactic acidZ} 7 Wol =] J 5o
E succinic acid> acetic acid> citric acid> malic acid
TO® Eoth A7t 5ol wat v B FEE o] F
+ succinic acid®} lactic acide BE+G 37} eFFoll A Z+
7} 298.87} 375.8 mg%(w/v)= o] 71 =gkon, cit-
ric acids= BE ¥ BE+G #H7} 257}, malic acid:= BE+
G+P "7} k71, acetic acide WHET 2 BE+G+P H7}
G 7MY =& o SAHHAUT.

Table 4. Organic acid contents of Yakju added with bamboo ethanol extract

do

b
2
of
&
ol
=

70 q NS

50

40 A

30 -

20 4

Total polyphenol contents
(mg%, wiv)

Control BE BE+G BE+G+P

Types of Yakju
Fig. 1. Total polyphenol contents of Yakju added with bamboo

ethanol extract (mg%, w/v). Types of Yakju are same as Table
1. Means +SD (n=3). NS: not significant.

A AAHA L £AdS HU)sH 1 E A
=

3 A7he Qo Fe] B4
AT26), Wel Wi R FASA A7QN L S
A A7kl WE ool FASA AT BN H71
% lactic acid #o] 71 %71 Vehgehs At} & o

X 1

Hir

oo =< —_ =
YU EEa e A7kste] WEA ool %A B}
g sl & Feldlm g gast 2L S A

Fig. 1 2 Fig. 29} 2t}

T s FFe duFFEAE ek 48 dx
T7F 63.8 mg%(w/v)= 7} %9kil, BE #H7bek oFF7}
60.1 mg%(w/v), BE+ G& #7}8 <57} 59.5 mg%(w/v),
BE+G+PE 718 k571 59.7 mg%(w/v)ZE X 2] 1k
z}o] 7} 191tk DPPHE ©]-838}9] free radical 47 &32
4% A3 durFEAS e 2 dxTE 5.8%
2 7P yekou BE, BE+G, BE+G+PS 713k oFFol| 4
© 23.8~31.0%% =7 Vebstth ool AvtE Hol divt
T E4FEFEN A, we] HUER kst &4 o] Frhd
Aoz AztH oA, 53] - FEE 9] kst E4 o
St o8] Ba1(26,27)00 mFojRd B A3
9] electron donating abilitys= A 7}E2 UFF=
T dlez FAT F At

Z

L=

o,
o

{0
© ]

2 gaTel 49 E EehlE gee] oo
a3 5.8%e] vl g aabsl 24 el of

o

(mg%, w/v)

Types of Yakju” Citric acid Malic acid Succinic acid Lactic acid Acetic acid
Control 59.042.7°2 ND 240.4+4.5° 356.9+9.7° 123.5+3.4°
BE 81.6+2.5" 16.142.8° 239.245.6" 307.8+8.3" 103.3+4.0°
BE+G 81.542.1° 22.1£2.1° 298.8+5.9° 375.849.9° 100.443.6°
BE+G+P 56.842.4° 43.343.2° 281.7+6.0° 304.8+8.5" 122.0+4.7°

"Samples are same as Table 1.
Means+SD (n=3).

Different letters within the same column differ significantly (P<0.05) by Duncan's multiple range test.

ND: not detected.
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Fig. 2. Electron donating ability of Yakju added with bamboo
ethanol extract (%). Types of Yakju are same as Table 1.
Means=SD (n=3). Different letters (a-c) on bars differ sig-
nificantly (P<0.05) by Duncan's multiple range test.

mpH12 @pH3.0 CpH6.0

100 2 a a @ a a a a

S
> 801
Z
©
o 60
£
(o2}
g b
z 40 - c
O
(2]
2 20 d
E

0

Control BE BE+G BE+G+P

Types of Yakju

Fig. 3. Nitrite scavenging ability of Yakju added with bamboo
ethanol extract (%). Types of Yakju are same as Table 1.
Means=SD (n=3). Different letters (a-d) on bars differ signifi-
cantly (P<0.05) by Duncan's multiple range test.

Ne F9a el wad 44E Fesdsnd furs
Zole] ZelaE GillA FL T RN ATH Fe)e
EEY A EAAA 5 mok AAN A Dasty
2 A7E

= FFEeF sol $E o
%)+ amine % amide$} A FzA oA nitrosod} ¥H-5-3)
of Bt el mtrosoamme—g AAEE Ao R dHA 9
= 1troso§} HE-S-8- A A8}7] 9138l nitrosoamine 443
714¢] amin AAS AAAY ol AAAE S Flolfof gt

3 z el gAglo] 97.5%¢]
iﬂ#a E‘}ii‘r. T pH 6.0 olatol A 7%

3] 7haste] ixTE ofdAlY A7 %ol HE Qe
© 2 Uelsko BE, BE+G, BE+G+PE #7lste] 4g
oFFo A= 15.2~36.4%2] 2752 Blom 53] BE
2 7R A M e avke ngn ol
T oA A7) e] AA flek WIS pH 27
A 948 g7t AES O YuEFEaS H7t
A Wl A= Bl obd ke &7

<

=%
2+8-S =3 nitrosamine BAE A Aow A7)

2

= ==
gk oF =

N n&m

ZHsdAt

=9, A%, s Hrkste] SaA 7l oo #
5% 7b A% Table 59 o] &9 A& {Fo# Aol &
UER A &gkot BE+GE H7be 97} 6.16+0.14%
o2 71 A ekt & g 2Ela AAA VSR o
2L M RS ﬁﬂﬂa Fokow BE+G %+ BE+G+P
& #H7he okt 3 ! 29~6.38%4,

£ 6.27~6.35%, W
= 6.19~6.24@°i HuY 2 7E8E
Apol7} gl Ao hehath, o) @

At dRREd, 47, M L AL F % e

AAA 715 =

- )
AW 7 FEE AEAA Fu BT e Aow A7
Hch.
o oF

B AT o] 7 7154 2 uR RS W
FFE AT SJ5te] T AREFENS ALY
on] Frlg FPA7)7] $lste] AR s Arkel] ok
g Axd F FASAN BAAE AN o5 7
sk @47} opakel 2705 5 Vs 2ARRICE g
T BEFEY AR T pHE tzTe) vlste] whgk
o} T4} S E dag Rt vekel
L SREFDAL WL of7L ofed st el

ol o
=
Skl bkt AWM= Edv oF5e *él‘f_r < 71k

o}
citric acid, malic acid, succinic acid, lactic acid, acetic

Table 5. Sensory evaluation of Yakju added with bamboo ethanol extract

Types of Yakjul) Color Flavor Taste Overall acceptability
Control 5.90+0.15™ 5.43+0.27° 4.94+0.38" 4.56+0.23°
BE 6.04+0.17° 6.0240.35% 5.8540.15° 5.93+0.11°
BE+G 6.16+0.14" 6.35+0.23° 6.38+0.27¢ 6.24+0.17¢
BE+G+P 5.95+0.21% 6.27+0.25° 6.294+0.21° 6.19+0.12°

1)Samples are same as Table 1.
*Means=SD (n=10).

Different letters within the same column differ significantly (P<0.05) by Duncan's multiple range test.
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acid 5°] AEFY o BE Aol A lactic acid’} 7}
 wol gfHo 93 282 sorbitol, glucose ¥ fruc-
tose7} A& AL glucose F&o] 7HF =3t & E 9
T AEE g2 91wkt kst @48 vy ¢

FAEFENS HPHA & thxz77) 5.8%% 71 weke
oo S5 oE AR ofFtell A 23.8~31.0%
2 A vebskth opEaked A% pH 1.29F 3.0¢l A=
=

A 27k 97.5% o172l 2dE& 1l W pH 6.0014 =
s WE G oFF) A 15.2~36.4%9]
R e FE

A, O e FE A Boh kT,

B ATE BEATHNN AW TEATAY AT
G2 FYRQom, AQe] gAE AU
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