KOREAN J. DIETARY CULTURE 711
Vol. 11, No. 5 (1996)

3 M7hO| WaIFel WE S4oll izl F

zels - by - FEXE
FlEgab i L1 R
(19969 109 114 H9)

Effect of Different Contents of Nuruk Extract on
Fermentation Characteristics of Kwahaju
(a Korean Traditional Alcoholic Beverage)

In-Ho Kim, Wan-Soo Park and Young-Jo Koo
Korea Food Research Institute
(Received October 11, 1996)

Abstract

Fermentation characteristics of kwahaju (a typical Korean traditional alcoholic beverage) base were investiga-
ted during fermentation with different contents of nuruk (Korean-style bran koji) extract. The nuruk extract
which was prepared by incubating the mixture of nuruk powder and water at 25C overnight and by filtering
it was used to be 0.6%, 2.7%, 5% and 10% (v/v). Total and reducing sugar contents as well as acidity of
the kwahaju base with 0.6% nuruk extract were higher than those with 2.7%, 5% and 10% at the fermentation
end. Final pH values of all the base samples were ranged from 3.3 to 4.1. Alcohol concentrations of the
base samples with 2.7%, 5% and 10% nuruk extract were higher than those with 0.6%. Microbial growth
rate was great and inner temperature was high in the sample with high content of nuruk extract, but fermenta-
tion period was short. Total sugar consumption and alcohol production increased as the content of nuruk
extract increased, but total acid production decreased. The base sample with 10% nuruk extract showed
the most excellent fermentation efficiency. Fusel oil content of the base sample with 2.7% nuruk extract
was the highest (457.3 ppm), and those wity 5% and 10% nuruk extract were 438.9 ppm and 442.6 ppm,
respectively. The sample with 0.6% nuruk extract had the lowest content (409.5 ppm). Sensory evaluation
of both the kwahaju base and kwahaju mix with 25% and 40% alcohol by adding soju (Korean distilled liquor)
showed that the base with 2.7% nuruk extract had the highest score, and that the kwahaju mix with 25%
alcohol had higher score than that with 40%. The sensory results on overall desirability were consistent

to those on color and alcohol concentration, and it turned out that the two factors were important to make
kwahaju.
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Fig. 1. Changes in total sugar content of kwahaju
(a Korean traditional alcoholic beverage) base during
fermentation with different contents of nuruk (Ko-
rean-style bran koji) extract at 25C O; Nuruk extract
10%, @; Nuruk extract 5%, V; Nuruk extract 2.7%,
¥; Nuruk extract 0.6%.
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Fig. 2. Changes in reducing sugar content of kwa-
haju base during fermentation with different contents
of nuruk extract at 25C. Symbols were the same as
Fig. 1.
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Fig. 3. Changes in pH of kwahaju base during fer-
mentation with different contents of nuruk extract
at 25C. Symbols were the same as Fig. 1.
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Fig. 4. Changes in titratable acidity of kwahaju base
during fermentation with different contents of nuruk
extract at 25C. Symbols were the same as Fig. 1.
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Fig. 5. Changes in alcohol concentration of kwahaju
base during fermentation with different contents of
nuruk extract at 25C. Symbols were the same as Fig. 1.
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Fig. 6. Changes in microbial growth of kwahaju base
during fermentation with different contents of nuruk
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as Fig. 1.
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Table 2. Fusel oil content of the distillates from the
kwahaju base fermented with different contents of
nuruk extract at 25T (Unit: ppm)

Nuruk extract (%, v/v)

Fusel oil

0.6 2.7 5.0 10.0
Acetaldehyde 250 248 160 112
Methanol 34 6.2 79 122
Ethyl Acetate 8.4 507 669 1499
n-Propanol 376 468 313 359
iso-Butanol 1056 960 817 624
n-Butanol - 19 - -
iso-Amyl alcohol 1515 2309 2351 1711
Total 4095 4573 4389 4426

Table 1. Summary. of production yields of total acid and alcoho! during fermentation of the kwahaju base

with different contents of nuruk extract at 25C

Nuruk extract Total acid Alcohol Consumed Yield of Yieid of
total sugar total acid alcohol
(%, v/v) (%, wiv) (%o, W/v) &/ (g/9) /9
0.6 1.08 54 146.5 0.07 0.37
2.7 0.57 7.7 172.0 0.03 045
5.0 0.44 10.1 196.3 0.02 0.51
10.0 0.35 116 257.2 0.01 0.45




Vol. 11, No. 5 (1996) T A7
hyde¥ 0.6% = H7}77} 250 ppm, 2.7% 5= #
7V77} 24.8 ppm, 5% = FA7F77F 16.0 ppm 2 10%
3 7M7Y 112 ppmlE ZAEHo] iso-butanol?]
g YA 3

2% F45He] U+ fusel oil AE L E, methanol-&
2E Az 7oA 34 ppm~12.2 ppme VERNI L, n-
butanol& 2.7% 4= HI7IFNA A% Z2AFPou
71t AoME FFEol YA Fsirh

F fusel oil &F& 2.7% = F7F+7t 457.3 ppm
o2 717 Eken, 10% = A7l 4426 ppm,
5% F= HA7}TE 4389 ppmolAL 0.6% = H7}

£ 4095 ppmo.g 7} wgit)

8. 53 7|8 Z=Ab

1) 2t 29 FebE e BEE J1EE 24}
£ Wlgde Az FIF Ve g, A,
g7, A R FEEEA g AEE 2 EHH M5

=g #53o2 Hrlsle] Table 3904 Hlﬂs}ﬁ‘:}

wote] F$ 55 AREFo] AL 06% 2 2.7%
27PN 61~6308 715%7) Bgon 5% £F
AT E 538 JEMIY A, 10% 53 H7F e 4602
okt 72 AMEFo] AL MY AL 1F HUw
kol wom, F59 &ulio] AA ErlEo] ol
Aoz Bdd Aoz AAHAC

Aoke] Aee 27% 3 AIFTAA 6322 7%
=7t 2¢to, 06% 2 5% = HUME 5.0~555
JERIYT, 10% % JA7MTE 4002 o}, Aw)
EE A TAA 715=7 @kth

%7, A g dF e 5% L 10% 5 J7HTY
34~560] B8] 2 Av}Fo] L 06% 2 2.7% 53

H3}50] HE

S4e wXE 95 717

A7 A A 61~642 71E%E7F T4k
88 7l3se BE AYTAA 50 o9 BEF
o4 NE=E YUY 27% &= H7/H77F 692
714 =gom, 06% F= FVMTE 62F, 5% T
A7 TE 558 YEIIRE, 10% £3 A7brE 1=
P ol =g vhE e A WU AT Hoke
2 A% WM ATeM J1Eert %ok
F2L Wol] AHEZ 10% 2 5% T AU AA
bR 06% B 2.7% = bl wE FaEES
Egtou, 7lEEE v Aog Jehdth webA
BESS EolWA RASY ggd HES Fiho

Azxel Aakg Hede AEst Baw Ao @

Table 3. Sensory evaluation” of the kwahaju base
fermented with different contents of nuruk extract
at 25C

Nuruk Sweet- Sour- Flavor Color Alcohol Overall

extract ness ness desir-
(%, v/v) ability
06 6.1° 5,00 6.3 64* 62® 62®

27 63 63 61* 65 63 69
50 53 55" 56° 34 55 55
100  46° 40 48 43 529 51%

19; like extremely, 5; neither like nor dislike, 1; dis-
like extremely

PMeans with different superscripts within the same
column are significantly different (P<0.05)

Table 4. Sensory evaluation” of kwahaju mix prepared by adding soju (Korean distilled liquor) to the kwahaju
base fermented with different contents of nuruk extract at 25C

The base The mix
Nuruk extract Final alcohol Sweetness Sourness Flavor Color Alcohol Overall
(%, v/v) (%, v/v) desirability
0.6 25% 6.3* 6.1 6.9 5.5¢ 6.6 6.5
40% 5.0¢ 44° 4.5 4.68 5.1¢ 4.9
27 25% 5.5 54° 6.6® 7.12 7.0° 6.8
40% 5.9° 5.3 5.5¢ 6.1° 4.9° 5.5¢
5.0 25% 5.9 5.5 6.4° 5.9+ 6.1% 59¢
40% 5.9 4.8 5.8¢ 5.84 5.1¢ 5.6%
10.0 25% 5.0¢ 4.8° 5.3¢ 50f 5.9 5.0°
40% 5.3 4.3 6.9% 6.5° 5.54 5.9°

b9; like extremely, 5; neither like nor dislike, 1; dislike extremely
YMeans with different superscripts within the same column are significantly different (P<0.05)



718 A - %

715%E ZAVete] Table 49 veh)ich

wute) A9 06% F7 H7Mte] 25% FHsErt 7
3% 6307 71 w¢%oH, 27% 2 5% = A7}
T9 25% B 40% BH3FE 55~598, 10% 5= H
74l 25%, 40% L 06% = AT 40% 3}
#= 50~5302 vgth 3l Wi A2FES H
Vo) we, autel] gidt Vdxe 5% R 10% 5
H7bt A 71Z =7t FUbstg e, 2.7% % A7
= 2289, 06% 73 HUTE 25% HIHFNA
271904 40% FHEFAMe BAEAY 5% 2
10% &5 #7478 39 ¥59 o Hvd 9%
ggro] 2o 93t Ao} gt g rlszr}
O wobd Ao 2 AREHAOH, 27% £ kT
W&o 715xrt 71ek ATl us) 718 #shonvt
A7toll o8] Auldez Astd Aoz W
Stk 0.6% = A7ITE 25 LD FFo] w2
$2 Frlge FHo] 25% HslFo)A dute] diF 7]
IE7} AR, 40% BEFAAE BEo 2E
Ho| okgh AuloA gFe =& AsAEd 7|E
ot #ag Aoz AdEHATh

Aol AL 0.6% = AT 25% F3EIt 7)
3% 612 7HF Bgow, 5% £3 H7lT9 25%
B3 @ 27% S F7MF] 25% D 40% HalFE
53~55%, 10% 4 A7}F9 25%, 40%S} 5% 5=
TS 40% B 06% £ 7T 40% HAEFE
43~482 It} BEo| AFE HIMS we, A
o] dg 71EEE 10% 5 A7 7A NExr)
Z7rg o, 2.7% € 5% ¢35 Arbre 22,
0.6% ¢ RV 25% B3FolA F7Fstg ot 40
% A3FAE aste dote] AT KA

FNE 10% 5= F7F7e) 40% 2L 06% 5 H
7he) 25% &) 715 % 69 M Bgtow, 2.7
% D 5% 2 AUt 25% HEFE 64~6.62, 10%
Fa3 A7l 25%, 2.7% B 5% = H7Hel 40%
#H35E 53~58% UEMIAR 06% += H7FY
0% H3F 452 Mg 2ot Wgd AFE
743l whel, el tid VsnE 5% 2 10% 3
A7} PN 73 ETt 2o, 0.6% L 2.7% =
A= 25% H3kFA e e, 40% Fats
AXe Zasted wot @ Agke} A FAFEIY T

e 27% = B7TEY 25% HeETl JlEw 7.1
2 71 sgoH, 27% 2 10% $% H71e 40%
H}3lFE 6.1~655, 5% £ H7FY 25%, 40% L
0.6% &= A7}7-9) 40% H3FE 55~592 el
AL, 10% F= 7] 25% 2 06% 5= A7
40% H3FE 46~5002 o} Yol Mo] nje

2%

P

TE SR AT LR

AeAY ok Aee 7EEs B2E ¢ £ AW
W] 22E g wal, 2.7%, 5% 2 10% T
At 71aEst 271, 06% = F7He
A3
AZ v 27% F2 HIITY 25% HEFE7L )
% 7002 71 =gk, 0.6%, 5% L 10.% T
27179 25% HEEE 5I~66S UEIYRL, BE
el Te 40% #3tFE 49~558 R 4F =7t
738 A% 7z e 4 F A

FA NZEE 27% 5 A7 25% AsET)
71Z%E 682 71 w%oH, 06% = F7H 25%
HEFE 658, 10% 3 b 40%, 5% F=
A7 25%, 40% 2 27% F= A7 40%
35 55~59% YENUE, 10% 5= 7] 25%
2 06% +Z AT 4% FAINFE 49~5008
worth @& AFE Frigel wel 256% Adtse
et e EEr Z1sen, 40% AElEFe 5%
9 10% $3F F7H7e A$ Stsdodt 06 3 27%
3 ATe a9

ol4S FHatE, S AT VERT 40%2]
dFero v 25% LBFErt MEHYL BeFH
o) 2.7% &F AT JEE) 7 wkey o
A7 2 Fro] ATAE dAsS o] FIIA AL
P53 AzA Fa3 9498 & F IATh

ol

Iv. 29 38 H#E

et AZA FE ALFe 4TS AR A
3ted, 0.6%, 2.7%, 5% L 10%v/v) +=& H7}sle
W&g AZH oHE 0Bk B4, v E B8] Wt
Z ug EAS zAEIE. 2E £84 £9, 399
g 2 AEE 27%, 5% 2 10% = Frhol HlE
0.6% &= F717A gt pHe X 7= 3.3~
418 Jvegion, £2 driste] BE4E w3t
a2 gFe 06% 5= J7T v 2.7%, 5% R
10% = FA7 A Eich AR A8 5
A ol vl@Ely A F5o] E8de ATl #
gton, FLo £ Hrldgo] BE4E EUth LA
71zve = A7 o]l FL AHFolA AAL. &=
A7leko] wiHsle] 39 AvF L 4F Y4
a1, 2ol AL ol 3o HUlEel WEFE
g Ego] =9tk Fusel oil &L 2.7% £= H7}
7} 4573 ppm o & 7 B H, 10% = A7
4426 ppm, 5% += H7IFE 4389 ppme]AL 0.6%
3 A7NFE 4095 ppm L R 7P wtol 5 HOTER
AR FAAEe glich AE 25% 2 40% s}



Vol. 11, No. 5 (1996) T3 AUV H3lpe BE

Fd e A 7|ZeE 2AEETE #5538 7
IEE 0% FFFE) v 25% ¥FFEIt 3
HAL, 27% F= JA7VTe 713xrt B met ¢
¢ ¥ Bv &% W71 N7 Boke $0 4=
AN A TN NEEr) B3tk 28 VEee
A3} XF 3R AFRE YA} o] F 7R QAL
H3F AFA FLF 229 F F AU

#Ale 2

o] £EL FUFNRY AT Aol o]
BLen) ol A=Yy,

k|

oz

=47

S vixle 99 719

1009-0196, p.33, 1992.

. A3, gk, oz AR ESEEA, 1),

AHE 1996.

- AAE, whek, Tz SSRGS A, AAtE

1996.

kg 1S, oz X AYEREN A, A

1996.

. FEE B &, FEAA 3, BHEAHEAL 1977,
. O], o,

330, 1996.

A ABFA RS, MY FE aadT A,

1995.



