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Abstract This present work was aimed to analyse characteristics of fermentation and aging of Korean traditional
cheongju prepared by adding of different brewing water. The three different mashes were used for fermentation and
maturation. The cheongju(A) was prepared without adding of brewing water in two stage mashing. Cheongju(B) and
cheongju(C) were made with adding of 1 liter and 2 liter brewing water in two stage mashing respectively whereas
the cheongju(B) and cheongju(C) showed higher fermentation ability than that of cheongju(A) regarding to pH,
ethanol, specific gravity and sugar concentration(brix). In terms of volatile compounds content after six months aging,
cheongju(A and B) prepared by adding brewing water showed the higher content of ethyl acetate than that of
cheong(C) and the concentrations were maintained during the aging period. In addition, the content of fusel
oil(n-propanol, i-butanol, n-butanol, i-bmyl alcohol, n-bmyl alcohol)indicated similar pattern as ethyl acetate. The
organic acid of cheongju B(4873.46 mg/l) and C(4963.12 mg/l) also indicated the higher content than that of
cheongju A(4661.47 mg/l). In conclusion, cheongju B and C prepared by adding brewing water in two stage mashing
showed better quality and taste than that of cheongju A.

Keywords : Aging, Aroma compound, Cheongju, Fermentation, Yeast

B ARES TEUEH AFARI(ETE AFAz AT FxTA 2, PI01007402)9] Aol o3l o] Foixl A
tCorrespondmg Author : Chul Cheong(Seoul Venture Univ.)

Tel: +82-2-3470-5270 email: chulcheong@hotmail.com

Received July 1, 2015 Revised (Ist July 16, 2015, 2nd July 22, 2015)

Accepted August 6, 2015 Published August 31, 2015

5468



B
umo
wjr

T0

¥
K
il
=
o

I
o
!
-

ol

i
ol
N

M2

Aejabyd 2 2

5
T

343}
ol 47 AEHAY

= (o) =
T AR T

o

FeEuEt &9 719 dARH

E
=

%

Gl

=
3

s

I

7

N

P kAl ol

o ¢Js

of w4y

At S

ol
=

Zol

(ol =] = ar
T, 85, &

A, 74, A

L
L

slo} skrt. =AIA el

<!

cl

[0

St Hm= of

873

2 747} dEd12].

=
2T G5 AZHA NN 7D =

€

2t 7Pl A 2t RE Al

P
=TT

kil

o] 7o)

k71
Z5o] gko, A o]

3]

A} 7HA

e
T

SECRE
EEEREE!

3

A7t =

o B
R

o) A%

ki3

= ATH2].

AR ol €]

Hlo

Hr
o}

WE

)

of o
oo
o
=
T T T
o T
o X
e.moawo
9 A
I
sl
oK O
B e
%ﬂwﬁ
ﬂ‘._ﬂa‘l_ﬁl
ia
° o
OsWrTm
Lo S —
,%mm%
Gk 2
o & N
Mo 7
O_O*E.A‘.#
%ﬁﬂm
ol "
5o
B oo ®!
T D
CI
= |
4 o) T
ol 3
Mﬂﬂow_.
wow
Fw
5 WO
=T M
o < =
o o
WoH
wom W
9w

i

el

(1519 =59 fe717t MY

=X
[e]

Jang

Kl

@77k 219 H3 gout 5o

AT =

3}

)

ol 2

[22]& 7hrdE 2ed]

=4
o

+ Choi

3]
L

1 5ol of2] 7HA S7] BB (Aspergillus o|t}. ®

=]
=

A

HAFA %

bol e deld

9

= Aol

o|(Aspergillus luchunensis, Aspergillus oryzae “5)

[e]

aLs
=]

5ol 5]

A
o E

S0 FFl webq 1 F5e] 2u

=K

el

el
i

X
Hn

Pjo
o
=

P Ee] o st ofe &3t 3ol

o=

H =#o] Stk

sh

e At

bl

s}

g o3 7

Ay

330l 9k

Iluchuensis, B}A Aspergillus kawachii=. 22| %]

}

3]
T

Oo]:

A7H9,10], &

A

Blol

1

B 23
T

t Aspergillus

3]
T

;3

L
L

jupl

2. W2 U w

K-
A

B
=K

Azl @o] AHgel HaL 9lA

FAv], 471%)

S5 Fulatk 2

M
o

1

e A rFsoR Axe sHr

Ho

T,

7} 7153

5

1513
=

&t

beban ereldl giek mhebd obdl

S

AT

9]

o ge A7t

e =

48

5469



S| Eesl=EA) A16d A8E, 2015

21 3F Hz # =4
A 3o BE(EE, 14 g, 238%) o
ANZE 9o Yaun] 9 v EE Table 13} 2

Table 1. Composition of experimental Cheongju

mash Rice Nuruk Water Added
Water
A Tkg 400g SL 0L
B 7kg 400g SL 1L
C Tkg 400g SL 2L
Water —» Mixing —— Caltivation

(26C, 2days)

[m:,——) Cooling 4

\lashlm

IIealin:l—-) Cooling
Rice flour
Nuruk

Water — Heal

Rice flour

Caltivation
(26C, 2day: s)

Cooling €— Steaming €«— Draining €— Soaking «— Rice

Mashing — Fermentation —> Takju
(26°C, 6days)

Fig. 1. Processing of fermentation by different adding
of brewing water in Cheongju
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Fig. 2. Changes in pH of Cheongju during fermentation
using different water ratio.

A: without adding of brewing water, B: adding of 1 liter

brewing water, C: adding of 2 liter brewing water

5471

45

~A
2:5

=B

—C

0 5 2 3 4 8 6 7
Fermentation time(day)

Fig. 3. Changes in acidity contents of cheongju during
fermentation using different water ratio

A: without adding of brewing water, B: adding of 1 liter

brewing water, C: adding of 2 liter brewing water
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Fig. 4. Changes in alcohol contents of cheongju during
fermentation using different water ratio

A: without adding of brewing water, B: adding of 1 liter

brewing water, C: adding of 2 liter brewing water
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Fig. 5. Changes in specific gravity of cheongju during
fermentation using different water ratio

A: without adding of brewing water, B: adding of 1 liter

brewing water, C: adding of 2 liter brewing water
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Fig. 6. Changes in Brix of cheongju during fermentation
using different water ratio

A: without adding of brewing water, B: adding of 1 liter

brewing water, C: adding of 2 liter brewing water
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Table 2. Changes in volatile compounds of cheongju during aging period

Aging period (month)

compounds No 7 3 3 7 3 5
A 13.6:3.5" 8.6:6.7" 13343.6' 11.622.6" 13345.6' 13.0£5.0°
Aldehyde B 14.743.1° 14.0+4.3 15.0+6.1° 14.6+4.5° 14.643.6° 14.845.3°
(mg/L) C 15.643.1° 15.0+5.9° 14.4+4.5° 15.143.9° 14.9+4.1° 14.6+3.4°
A 45746 8" 46.6+10.7° 493471° 50248 5 52.817.0° 53349.6"
Ethyl acetate B 49.16.2" 51.9+7.2° 53.427.6° 56.5:6.5" 58.3£5.5° 50344.1°
(mg’L) C 53.246.8" 56.725.8" 58.126.9" 60.47.6" 63.245.1° 65.0£3.1°
A 15.6+1.9° 15.6+2.1° 15.0+5.5" 15.544.6" 16.0+4.6" 15.143.4°
Methanol a o a 2 a a
g/l B 156441 150440° 15346.5° 15.0:4.0° 14343.5° 142242°
C 15.2+4.6 15.042.1 14.9453 14.9:4.2 14.324.6 15.646.8
A 90.7+8.3° 91.249.9° 91.7+8.9° 90.9+9.6" 91.6+6.6" 90.8+9 3"
?II;;’LP)“O[ B 104,3i19.1: IOI.OiIZ.OZ 104.0i10.0Z 103.6i11.0: 104.6i13.0: 104.0i12.0:
C 110.3+14.5 108.6+17.5 109.0+19.0 107.6+14.9 110.6+17.0 111.318.5
i A 166.3+34.5° 167.5:46.6" 166.7+56.9° 168.0+-45.1° 167.7+36.2° 168.372.5°
;;z;‘;i‘;"l B 203.6:&23.7: 201 .0:&26.5: 201 .6:&30.7: 201 .0127,0: 200.6+20. 1: 201 .3119.0:
C 203.6:25.0 202.3+30.5 204.328.1 204.3+34.5 202.3427.1 203.326.1
i A 306.0+30.6" 317.339.1° 307.0+36.6" 305.0+39.0° 305.6:40.2° 304.6+30.5"
z:;il) aleohol 368.3+36.5° 363.0136.0: 364,0129.2: 363,3133,0: 359.0140,5: 362.3137.8:
C 380.6+37.5° 365.0+32.8 386.0447.6 369.0£30.5 373.6229.2 370.6:38.0
Fusel oil! A 563.0i73.4: 576.1i95.6: 585.4i102.4: 594.0i93.7: 603.0i83.0: 609.81 12.3:
e B 676.3479.3" 679.0:74.5" 689.7:69.9" 670.0:71.0° 678.3473.6" 682.6:68.8"
C 684.6:77.0 689.0+80.8 699.3+57.3 700.0+79.9 701.6+73.3 703.382.6

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test. Each value is expressed as Mean+SD(n=3).
YSum of n-propanol, i-Butanol, n-Butanol, i-Amyl alcohol, n-Amyl alcohol
A: without adding of brewing water, B: adding of 1 liter brewing water, C: adding of 2 liter brewing water

Table 3. Organic acid contents of Cheongju

Organic acid A B
Citric acid(mg/L) 507.67+17.1° 430.33+18.5 380.33+19.5°
Malic acid(mg/L) 32.80+9.0 162.13+18.2° 254.00+25.2°

Succinic acid(mg/L)
Lactic acid(mg/L)

Acetic acid(mg/L)
Total acid(mg/L)

1,092.33+16.4"

2,695.67+19.1°
333.00+18.5"

4,661.47+19.5"

1,150.67+17.5"

2,852.00+13.6°
278.33+17.0°

4,873.46+18.5°

1,145.00+12.2°

2,933.00+19.5°
250.33+15.5°

4,963.12+13.5"

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test. Each value is expressed as Mean+SD(n=3).
YSum of n-propanol, i-Butanol, n-Butanol, i-Amyl alcohol, n-Amyl alcohol
A: without adding of brewing water, B: adding of 1 liter brewing water, C: adding of 2 liter brewing water

5 Aol A 306.0 ppm©]
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