The Korean Journal of Culinary Research 103
Vol. 21, No. 6, pp. 103~119 (2015)

MSHINZI MUZO2 RITE B, O, BRZ0| 23

é@

[

0IZE" - 2I81=Y - £57 - 0128 - =&0I” - TP - FTHs""
A

Aevitieta sdzels - ekt 4 FYI A FRPEA P
FeAFFRUSE YA A FG B - (F)FPRE

Quality Characteristics of Takju, Yakju, and Spirit made from
Phellinus linteus and Ginger

Jeong-Hoon Lee" - Hee-Suk Choi” - Heung-Soo Son” - Yun-Hi Lee”
Jeang-Mi Noh? - Jae-Min Kim” - Jae-Hong Jeongl)'”

Dept. of Hotel Culinary Arts, Shinansan University”"
Dept. of Food Science and Biotechnology, Shinansan Universityz)
Korean Institute of Liquor Research’
Dept. of Food and Nutrition, College of Life Science, Gangneung-Wonju National University”
Chungmu Fermentation Co. Ltd Y

Abstract

This study was carried out to evaluate the quality of characteristics of Takju, Yakju, and spirit made from
Bunkuk(flour), Phellinus linteus and Ginger kuk. The sacharogenic power of Nuruks and pH, brix, acidity, cell
numbers of yeast, and alcohol content of Deotsuls were analysed; flavors, organic acids, and sensory evaluation
of Takju, Yakju, and spirit were employed in the analysis of this current study. Results showed that the
saccharogenic power of Phellinus linteus kuk after fermentation of Nuruks showed the highest level, and
Phellinus linteus kuk and Ginger kuk showed the same level after dry Nuruks. During fermentation of Deotsuls,
pH and brix decreased with increased fermentation time, while acidity increased with increased fermentation
time. Cell numbers of yeast were found to be at the highest level in Phellinus linteus kuk on the first day
of fermentation, and it was the same result in the final stage(p<0.05). Alcohol content increased with an in-
crease in fermentation time, and showed no significant difference between control and test in the final stage
of fermentation. In terms of analysis of flavor components, acetone and n-amyl alcohol were not detected in
Takju, Yakju, and spirit. n-butanol was detected at the highest value, followed by i-amyl alcohol. Fusel oil
was detected at the highest level in spirit fermented by Bunkuk. In analysis of organic acids, lactic acid showed
the highest content followed by acetic acid. Very small amounts of acetic acid were detected in the spirit and
other organic acids were not detected. In sensory evaluation, 7akju, Yakju, and spirit made from Phellinus
linteus kuk showed the highest score. As a result of this study, Phellinus linteus kuk presented the most desir-
able Nuruk in order to make Takju, Yakju, and spirit.
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{Table 1> Formulas for Nuruks mix proportioning
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Blending of ingredients

J
Scaling of mixture
(1,230 g)
J
Make up
(2 20 cm, H 3 cm)
J
Packaging
J

Fermentation
(Temp. 33~35 C, RH 50~70%)

<Fig. 1> Flow chart for Nuruks making method.
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Ingredients B P G
Wheat flour 13.2 kg 13.2 kg 13.2 kg
Phellinus linteus extract 24 L
Ginger extract 24 L
Water 24 L
Total 15.6 15.6 15.6

B : Bunkuk, P : Phellinus linteus kuk, G : Ginger kuk.
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Spirit
(Brew distillation)

Nuruk making
Mitsul making
(Nuruk 2.1 kg, rice 4.8 kg, water 27 L)
Deotsul making
(Glutinous rice 24 kg, water 3 L)
Yakju, Takju

ing method.

<Fig. 2> Flow chart for Yakju, Takju and spirit mak-
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{Table 2> Formulas for Mitsuls mix proportioning
Ingredients

B : Bunkuk, P : Phellinus linteus kuk, G : Ginger kuk.
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{Table 3> Measurement conditions for GC operation
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Items Conditions
Name GC2010 (Shimadzu Co., Kyoto, Japan)
Column HP-INNOWAW column (60 mmx0.25 mmx0.25 xm, Agilent Technologies, Palo Alto, CA, USA)

Column temp.
Carrier gas No
Flow rate 2 mL/min

Autosampler

Temp. 90T (20 min)
Injecti

fyection 1.0 xL/ 10 gL
volume
Detector FID
Detect

ctector 2 8 O DC

temp.

Initial 45C (5 min) —10C/min - Final 200°C (10 min)

Teledyne Tekmar HT3TM (Teledyne Technologies Incorporated, Ohio, USA)
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{Table 4> Measurement conditions for HPLC operation

Items Conditions
Name HPLC (LC-20A, Shimadzu Co., Kyoto, Japan)
Column Shodex RSpak KC-811 (8.0x300 mm, Showa Denko Co., Tokyo, Japan)

Guard column

Column oven temp. 63T

Mobile phase 3 mM perchloric acid

Flow rate 0.8 mL/min
Injection volume 10 p¢L
Detector UV 440 nm

Reaction reagent
Reaction temp. 30T

Flow rate 1.0 mL/min

Shodex Rspack KC-G (6.0x50.0 mm)

0.2 mM bromothymol blue, 15 mM Na,HPO,;, 2 mM NaOH
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<Fig. 3> Saccharogenic power(SP) of different ty-

pes of Nuruk after fermentation and dry.
H : after fermentation, :
Results were expressed as meantS.D. of data ob-

after dry.

tained from three independent experiments (p<0.05).
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{Table 5> pH, brix and acidity changes of Suldeot made by different Nuruks during fermentation

pH °brix Acidity(mL)
Day
B P G B P G B P G
0 5324027 5.10£02°  4.56+03°  30+2.4° 28424™ 32432 41404 3.240.2°  5.0+1.2°
1 4.62+0.1° 4.86£0.1°  4.38+02°  28+1.8" 3243.0°  30+3.6°  5240.8°  5.7+0.8" 5.7+0.7°
2 453402°  453+03"  436:04°  26£1.6" 28+2.6° 28424  5.5+0.6° 7.6£1.0°  6.0£1.0"
3 45540.1° 3.8620.2°  441+04° 22420 26£1.8°  24£22°  57+08"  9.8+12° 62+0.6°
6  453+0.1°  3.75£0.1°  4.40£0.2%° 20£1.4°  22+12% 24414  5.7+0.4° 0.8+0.8"  6.4+1.4°
8  4.16+02° 3.5040.1°  4.36+02°  18:2.0° 20+£14°  2042.0°  5.8+0.7° 9.8+1.4°  6.4+0.8"
10 4.0240.1°  3.23202°  4.20£0.1°  18£1.6° 20£1.0° 20£0.8°  5.740.6° 10.0£2.0° 6.4+0.6°

B : Bunkuk, P : Phellinus linteus kuk, G : Ginger kuk.
D Values are Mean+S.D.

*7° Means with the same letter in column are not significantly different by Duncan's multiple range test (p<0.05).

Lee TS 2000).
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7F i, B Aoz Yl Shlo gn
= 343 7k Ha 1497 794 zbelzt
AATHp<0.05). T=F} FFHAT TE 28-S
7o 2 gl ash] AlESEa, A

& BE (A ERGT} F7hel ol Fol A
Shrh W 1090 5, IS, 47
2 de &g grsE zbzb 121x10° 1.32x

10%, 1.21x10° CFU/MLZ 33 A o)A tha

ol
5

o] A&EFN 1, vlftl—{'_l} A7y 7holle 9o A 3}
17} glo] 2 AZHATE Lee T et al (2009)&
t2 Hrylet wdele] wg 7dd] ERSE

2.05%x10" CFU/mLE} 3}l =t), ol & 284
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<Fig. 4> Change of yeast cell numbers of Suldeot
made by different Nuruks during fermen-
tation.

® : Bunkuk, B : Phellinus linteus kuk, A : Ginger kuk.

Results were expressed as mean+S.D. of data obtained

from three independent experiments (p<0.05).

UE 79 ARFET e FX¢th gHE, Seo
MY et al(2005) 2 &7}t RPLD4-= v = 57}
7k sislet, 2 Aol &= A=
< STVl Aaskid A, Al ag
Aylel= Aolskdth 12y} Lee HN et al (2013)
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397 E Skt o] Fell B AlRClA
Aot Hud diteks dA]sisinh

= [=] (=)
A FR TR ol gl & W B
aYY FnE FF WS EPF AT <F

=2 Al
°] 5.0%, B=e] 57%E Emo R dEI =
o] d3E FFol 7P =ob FolF Aol7t 3l
THp<0.05). 'HE7} W ol et & FF
S7kete] E 3] BaoR Yle Eule &
& &l 7P w3k, el A=

=
o)A zto]7} It wHE 8U BT 10Y 0]

L o] Fretgd o, 8~10L0E Al &
o FEo2 Yle &g 7ho] ¢FE Tl
oA z}o] 7} YATH(p<0.05). Kim EK et al(2013)
o oUE UK vde] Az AelA] iE 7Y

ot we o | rlo 3@ ML HI G

20

Alcohol content{%)
=

Day

<Fig. 5> Change of alcohol contents of Suldeot
made by different Nuruks during fer-
mentation.

® : Bunkuk, B : Phellinus linteus kuk, A : Ginger

kutk.

Results were expressed as mean+S.D. of data obta-

ined from three independent experiments (p<0.05).

o eHE Hrket w3 HrkskA &2 ol 17.1%
<} 17.0%= 2to]7} gldckar aksict ol gt A}
= 2 Ao g 10gel Al 7] 75 7 =
< &% Aol FAlsEATh Yang HS & Eun JB
(2011 FAtE= H71s wbde] AlzollA] ER
Yl ¢FE T t27| Hlste] fAES
A7¥er Aol A G AEEAL, FAE ot
go] BTE e wkttan Bausiled], o]
e A= 2 Ao HEE 43E FREE
1= e e el A= R = = R .
E7 F4o| 9T A= T8 QAT Lee
HN et al (2013)2 A2 S H7let =t

4 54 dAFelA TR 7
14.57~1740%2 A7} 5o 2 G924 z}o]
= Ho|x] eFgtria st S )
B 10€] F5F 3t =8l g3 w0t fAke

Aztel AR5

5. 2| EIH= =4
Q.

A %R FHE ol o
F FRFE Belslel YIRS BUG A

{Table 6>3} T} B-FolA] ethyl acetate$} n-bu-
tanol< ol 4], methyl alcohol A7 =l A,
i-amyl alcoholZ “FJHATel|A] 7} Wol HZE
=L, i-butanol & FHM AT A=l A B
o] &= 2m, npropanol= Al 5 7kl <]
A zfo]7} glo] AEF AUTHp<0.05). Fusel oil>
o] 1,127.7 mg/L, ‘33 Al=ro] 988.7 mg/L,
7o) 946.7 mgLE E=ol A 71 wol HE
Sk oFollA 1R R AEE e g
g0l gl el Zael FAsISATE Fusel oil'=
oA 1,177.9 mg/LE 7P Bel AEEH AL
thEo] A= A= o ® o4 Apo]
7t AATHp<0.05). TFF0lA ethyl acetate= 4
7F=ol| A, i-butanol, n-butanol, i-amyl alcohol<
ol Al 7S Wel HEE 12, methyl alcohol
Z} n-propanol Al F5- Ttol] fo]A X}o] glo]

FrAFSEATE Fusel oil& #3°] 2,133.6 mL, 4%
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{Table 6> Flavor components of Takju, Yakju and spirit (unit : mg/L)
Takju Yakju Spirit
Flavors
B P G B P G B P G
Acetone D ND ND ND ND ND ND ND ND
Ethyl
tyt RN12H64F V1456 232742060 362.7H24" 2054424.2° 18724125  69.6:2.8 819468  92.844.0°

acetate

Methyl C b C a a

oy 136512 15341.8°  174422°  19922.1° 253828 14308  1384+102° 1422+162° 135348.8
alcono
n-Propanol 1003£5.6" 1022446 1011468  200.1+168" 122.0:32° 1153+104° 3283+14.5" 33074184 327.2422.4°
i-Butanol 101368 114358 110246  1055662° 1102445 107386 304.6:22.5" 34124202° 347.8:284°
n-Butanol 60524284 44724246° 4237258 51734282 4653427.6° 435.1430.8°  583.94204 543.8+182° 482.1430.6°
i-Amyl b a b b ab b c

opyy 2102264 325104 31174324 3550:304 37324169 36134224  826.8428.8' 627.3431.4° 58324422
alcono

n-Amyl

ND ND ND ND ND ND ND ND ND

alcohol

Fusel oil” 11277426 98374388 946.7:40.8"

L17794602" 1,006:338° 1,01894406™

21B6I4L 130284626 1,740.2466.8°

B : Bunkuk, P : Phellinus linteus kuk, G : Ginger kuk.
Y Not detected.
? Values are Mean+S.D.

? Total of n-propanol, i-butanol, n-butanol, i-amyl alcohol, n-amyl alcohol.

"7 Means with the same letter in column are not significantly different by Duncan's multiple range test (p<0.05).

HAl=ro] 1,842.8 mL, 7] 1,740.2 mLZ
ol A 71 Ho] HEE A, Aﬂ TE BT E
L ool A B B2 ko] A
A=, Ao g e

e

32 boox

N{N'
i
N
&"1-4

=4

Han EH et al(1997) 75 /& gt &
o S s

2o go) vy 3 3 d3s = o4
A3} 9Fo] AEFHY A, olE AE F i-amyl alco-

hol EIY T S7kehe BEe HleH, 1
zﬂatq 7V = AEEAvta Basigiod), 2

A4 ol FRel whek G Aol gov
9} ol A= n-butanol THEO. & ol HE
11, S/ A& i-amyl alcohole] 713 Eo|
Z¥o] tha xpe]7h ¢U%Ith Huh CK et al
(2008)* A3 S bl whE W A7t
o] I ECR fusel oilS AT A,

o M0 > o
'iﬁ—{NnS’L'

i-amyl alcohol®] 7} ®o] HEEAttn H 13}
A=, £ Ago|A = n-butanolo] 7 Bol A
=503, thSo] i-amyl alcohol = 2}o] 7} AT}

Fusel oil & <] 3421 i-amyl alcohol< H}
U o g |7t glem, FR7}E opw|iqkel
leucine S W& 3te] 4] ¥ 11(Dickinson JR et al
1997), i-butanol-Z valine &4 2= 5 A
= AE2 = ethanolZ} ko] A} Chen X et
al 2011). g5} kol Blate] 79| Fusel
oil FFo] F52| FHol BAglel =3}t Fusel
oil & Baavt B2 1F9IAER PR F AR
7b opnihE AdstE H A A E,
Fusel oil $&Fo] Eom 4o gy} £4 ¥n
&7 9] YRlo] H7|& skt =] 553 = 2
Aol AEo|thKim MS et al 3013).

6. =2 FIIAH =AM
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{Table 7> Organic acids of Takju, Yakju and spirit

(unit : mg%)

Organic Takju Yakju Spirit

acids B P G P G B P G
Oxalic acid ~ ND" ND ND ND ND ND ND ND
Citric acid 31.0£2.2”* 19.7£1.7° 23.7+32°  37.2+52° 20.14£2.1° 25.6+2.2° ND ND ND
Tartaric acid 30.7+3.4°  17.5£2.2° 10.6+0.8°  30.1£1.6" 18.5+12° 9.7+0.4° ND ND ND
Malic acid  28.5+1.8°  5.140.2° 32.5+14° 314424 73+0.6° 35.643.6" ND ND ND
Succinic acid 49.8+2.6°  80.7+4.2° 40.742.8°  654+6.6° 82.5+42" 42.2+22° ND ND ND
Fumaric acid ND ND ND ND ND ND ND ND

Lactic acid 295.1+23.4° 429.9+28.8" 651.8+38.8°

304.3+18.8° 425.1425.2° 650.8502° ND ND  ND

Formic acid ND ND ND ND ND ND ND ND
Acetic acid  69.6£6.2° 72.0410.2° 110.2+4.9°  70.5+4.4° 74.0+4.8° 111.148.8* 4.3+0.2° 42+0.4° 13.7+0.8"
Pyroglutamic a b a b B a
" 492442 17.5512° 55.446.2 34.842.6°  19.5:1.4° 58.042.8 ND ND ND
acl

B : Bunkuk, P : Phellinus linteus kuk, G : Ginger kuk.
Y Not detected.
? Values are Mean+S.D.

7 Means with the same letter in column are not significantly different by Duncan's multiple range test (p<0.05).

A FFY FHE olgol] &2 o] BF, o
%, ZRFR 2elek]

[e)
RLEG A
{Table 7>T} 2t} &9} k3

acid, fumaric acid, formic acid 5 HEZF A &
ATt Bl A {714t ol AAte] 7 |
AZEo] 0] 295.1 mg%, A AI0] 429.9
mg%, A7) 651.8 mg%E ol zto| 7}
AThp<0.05). 24t T30 = Wol HEH

A0

Jo

N
horx e

o]lom, °o]& 3E F acetic acid®} pyroglutamic
acid= 7= A, succinic acidE 23] Al =]
A Bol HEHU) A E 714 & 2t
o] 7F Wol HZEE o] =0l 3043 mg%, 3%
HAl=o] 425.1 mg%, A7=°] 650.8 mg%= &
FoAA HEE F AR, 75 FAA e
AZdael A 71 Bol AEEATE 24 thee =
Zol A&d f7Irte 2 goa et 2] ace-
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rr :‘EL‘,
o
l
ot
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o
o
g
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8
2
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ae]
5
o
(V]
£
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8
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ol AEHAW SFHFTAME Al T/ F5l
1ZE5 03, v ke A
= A=A 13.7 mg%

#9122l 7t AATHp<

o
N
)
o
§2
)
o
i
i
o

0.05).
Huh CK et al (2012)& Z4F 58 FRd u}
2 el 4 54 dTelA

2] e tzTFoA] {720 2 Jactic acid$} ace-

tic acid7} 7% Zo] AEH Yt B9} Lee TJ
et al (2009)%= 8Lzt WF e whAzle] |f7|iHE
43 A3} oxalic acidE H|E3F 9F°] A=
1, ©] 3 lactic acid7} 714 o] HEHATIn
Huste], & Aol 2like] 71 Bol AEH
Ao} A8 ATE Ko YJ et al(2011)& 7S

A7rstel Azdk wpdee] frldke BAe
lactic, citric, malic, oxalic & succinic acid <=2

ol AZ&HUtn e, B AEAME lac-
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tic acid®} acetic acid7} Zo] HEE 111, oxalic
acid= HE=A] kol A F71ake] S/l 2t
o7k A=, ol AR AR TRV =
7] o2 AZEc) ¢k, Huh CK et al(2008)
< A S5 G mE Wk Hot oo
F714F sk Aol 2E Aol A] lactic acid
7} 71 %ol HEE A3, thEo] succinic acid®]

ol A= lactic acid®} acetic acid 7}
ol A&E A3}t tha Zbol7t Uitk

7. £9| 2s2Al

A ERE FEE ol 8s o}
T, TR sk TS AN dae
<Table 8>3} 2t} ©FE A2t H7to| A A A
B ol 40~41% AR Hes
Hrbe ATl 45802 &
), 53 glellM & A3 Aol 247t
45802 =2 AFE AATh AA A
AN Exol 41H o7 e HFE
WA Y7ol Zh7 4345 A
ol AT p<0.05). 5= A2 B2k T4
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R
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X
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N
N
(o3 o_>|4_,
Hir
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o
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Hlo el
R |
715578 AR AR Al=el 7P vrd Ao R
UERaL gt SR Al A=
Zt zto] 7} glo] E=ET ASst= Aoz vE
st

E}

T BH, onleab®, {714t
o] B fakTd o3 L@ WE e ZA I
2 AR ofe) 714 8 215 2%
o] A% ¥ tHHan EH et al 1997). Jeon MH & Lee
WI (011 S22 Hrlele] Al we

{Table 8> Sensory evaluation of Zakju, Yakju and spirit

Color Flavor Taste

Overall

Li .
iquors Transparency Alcohol Combination Complex Mouth acceptability

flavor flavor taste feel

B 4.1+0.1™ 42+0.2° 4.0+0.1° 4.0+0.1° 4.1+0.1° 4.120.1°
Takju ~ P 4.0+0.1° 4.2+0.1° 43+0.2" 4.5+02° 4.2+0.1° 43+0.2°
G 4.140.2° 4.2+0.1° 4.5+0.3" 4.5+0.2° 4.2+0.1° 43+0.2°
B 4.120.1" 4.0+0.1° 4.140.1° 4.1+0.1° 4.0+0.1° 4.10.1°
Yakju ~ P 43+0.2° 4.5+0.3" 4.7£0.2° 4.840.3° 4.740.2° 4.6+0.2°
G 4.0+0.2"° 4.0+0.1° 4.140.1° 45402 4.10.1° 42+0.1°
B 42+0.2° 4.1£0.1° 4.0+0.1° 4.1+0.1° 4.10.1° 4.1+0.1°
Spirit P 43+0.2° 4.2+0.1° 4.7+0.3" 4.2+0.1° 47403 4.4+02°
G 4.2+40.1° 4.0+0.1° 4.5+0.2™ 4.4+0.2° 4.2+0.1° 43+0.1°

B : Bunkuk, P : Phellinus linteus kuk, G : Ginger kuk.
Y Values are MeanS.D.

*7° Means with the same letter in row are not significantly different by Duncan's multiple range test (p<0.05).
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