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Quality Characteristics of Takju Prepared from Different Ingredients
and Fermentation Temperature

Myeongju Nam and Myunghee Kim*

Department of Food Science and Technology, Yeungnam University

Abstract: Rice, nuruk, and water are the main ingredients to prepare takju, a traditional Korean liquor. Takju quality varies

depending on the type of ingredients and fermentation temperature. In the current study, different combinations of nuruk (SH,

JJ) and rice (glutinous rice, non-glutinous rice) were fermented at different temperatures (20, 25°C) and analyzed for quality
characteristics over the fermentation period of 10 days. Regardless of the temperature, higher soluble solids (27.1~29%) were
measured in the takju prepared with glutinous rice compared to non-glutinous rice. And acidity increased from 0.03% to 1.1%
to all takju fermented at both 20 and 25°C, and, higher acidity was measured in the takju prepared with JJ nuruk. The color value
of lightness (L) decreased from 57.9 to 23.9. Alcohol content was less than 15.5% in glutinous rice takju and less than 12.3%

in non-glutinous rice takju. Total bacteria count (7~8 Log CFU/mL) and lactic acid bacteria count (4~7 Log CFU/mL) increased

in different takju. However, the very high yeast count was recorded in takju prepared from SH nuruk compared to takju
prepared from JJ nuruk at 0 day of fermentation. A sharp decline (84.92~98.57%) of yeast was observed just after the 1st day
of fermentation which gradually reduced to lowest at 4th day of fermentation. No yeast was observed at 6th day fermentation
and onwards. These results indicate that the raw materials, especially rice and nuruk, affect the physiochemical properties of

takju.
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2 ARl gron, ol wje} Y Al A
o] Atk(Lee e al. 2012). B FEF L o] &5t
g3te WAEEGFO|H(Koo er al. 2018; Choi et al.
2020) &> A7kl a7} o] FojRIth= o] 54 o]tk(Seo
et al. 2005). &, A% 75, B& H7ksl €57 vHEoiA

T2 o] I3l 349 amylaseo] 9F] AEA dF5=
Fo 2 Bajgta Al BalE g gt 4FeE HE
Sth(Lee et al. 2012). B=F7F aE4sE AEA U89}
Sox AAFE thFst T, ofniesko 2 QlE) Bl ¥
b @, A g 42 Al 23HE o] FH(Kim et dal.
2008b; Park & Jung 2014), Bl £3¥ HIEHY B,

lysine 52 F4 ofn|:=2} glutathione, glutamic acid,
proline 55 $-stal o] Yo r ettt &

] UTtHHan et al. 1997, Park et al. 2011; Jang et al.
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2014), B Alx Al AMEEE T 8 A, 8, 2 59

ARA J8Z o] 833 (Kim er al. 2008a), AFEHE =
L g 5 g3 Ee 2ade 988 3 (Kim e
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g0 F@o] YA |tHKim ef al. 2008b; Choi ef
al. 2020). =3t 7= FH nAE T 248 A
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Table 1. Abbreviations and fermentation temperature used

in this study
R Nex emea

GR-SH-20 GR SH 20
GR-SH-25 GR SH 25
GR-JJ-20 GR J 20
GR-JJ-25 GR 5 25
NGR-SH-20 NGR SH 20
NGR-SH-25 NGR SH 25
NGR-1J-20 NGR Al 20
NGR-1J-25 NGR 1 25

GR: Glutinous rice, NGR: Non-glutinous rice, SH: Soyulgok, JJ:
Jinju nuruk

e A PP, F5ES 23R AFLE SH
(Soyulgok, sp 300, Gwangju-city, Korea), JJ (Jinju nuruk,
sp 300, Jinju-city, Korea)2 7+l AR89t 1 9 &
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Z}A(CR-400, Konica Minolta, Tokyo, Japan)E& A}&-3}o]
Hunter scale®l] ]+ ™ %=(lightness, L), 4] = (redness, a),
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90.16, 0.71, 3.67°131c}.
= o
B &3 3 AL |EE AE 55 150 mLE

olgste] AAES FTHAAL. olF F

Z55 30mLE 718 5 25°CE WAAA
FAAR 0.1°CF €I (v, %) ¥ 2% oM &
T3 255 gRlste] SAHSATHKIM er al. 2011).

g0 g 7hE At it R, B 8BRS
o] AL AFFH 71AE WH (Korea Food and Drug
Administration, 2023)°] F3}o] AA|SIAT AWkAlF =
A& 10mLell ¥ 0.2% peptone water (PW; Becton,
Dickinson and Company, Sparks, MD, USA) 90 mLE 7}
3}od stomacher (Interscience; Saint-Nom-la-Breteche, France)
£ ol&ste] 127 d2sE § AFRH o AReint
A FENS 0.2% peptone waterS ©]-&-3to] THAE 47 3]
Aalslon, 343 89 1 mLE petridishell £53 ¥ 7]
Y]t Plate Count Agar (PCA; Becton, Dickinson and
Company, USA)E 75t &, A8 =} v & E3Fslict.
PCA HJA] &3 % petri dishE FF o] 37£2°CoA 1~2Y
HjeFeted FAE HEs At AR mLE FE S (Log
CFU/mL)2 YERHAT}. ikt o= Yikilet 9 5938t
Al 8¢t & SIME A|E 1 mLE petridishol] 53 5 v

TH|$t deMan Rogosa Sharpe Agar (MRS Agar:
Kisanbio, Seoul, Korea)s 7}t & A&} x| & &5t
shAth BiA7E S The 37x2°ColA 1~24d widsie] 3
AE e AFea A8 mLe 1 $(Log CFU/mL)E
YERITH 85 = 9 W s 343 5 54
® AE 1mLE petridishell =73 F v|2] FHI$F Yeast
Extract Peptone Dextrose (YPD: Kisanbio, Seoul, Korea)
2 Jlale) BREUT WA ST T 28°ColN 3 WE
o P49 JES ATt Al mLE Fg F(CFUmL)ZE
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7. 0lEEISA 24
g Azl ARE 5 Bl 3 oAl
A AEFFH RS HISIAUTHKEDA, 2023). 752
AM712 FA 7+ F 10gS AP e, 9= 10 mLol| NaCl
1 g7} 80% methanol (Duksan Pure Chemicals; Ansan-si,
Gyunggi-do, Korea) 50mLE % 7}%t & homogenizer
(Labtron, Seoul, Korea)& AFHE-3t4] 12,000 rpm, 27+

12 H

A3 ¥ Whatman No. 4 ©]3}*](Whatman; Maidstone,
UK)E AHE-3te] A3 ES A ASIAT. o 6 mLE 100
mL Z2}2=30) FH3IAL 0.1% tween 202 T3 TR/ 42
mLE 7tete] EE50] 4 T fEidf oA#A(glass fiber
filter, GF/A, Whatman; Maidstone, UK)Z o]3}3F Ao 2
FEIo=Z AL FEY 20 mLE oFEFEEAE WIS}
A 7+ (Vicam; Milford, MA, USA)°l F943ke] 29 1%
& Aro 2 FIAZIL oo 33 T/ 10mLE
2 fEo2 FEA7IA A Ul Hol e &9 Al
AgE T 0.1%2] 2AE - ek 4mLe] we-e-S 2
Hol| FYste] AL A o2 HE o} FHEAS £
ok 892 50°CellM AAR AT ZHRE 20% oF
MEUo|EZ 480 uL% EZE 2o EAF 120 ne =3he
NS 71sle] FEASEL 0.2 um WEF Q] DEE o3t
e ANFEY e st

HPLC system<> Thermo Fisher Scientific (UltiMate
3000Willsum, MA, USA)S A8t #2 ZY2 A-
Cloversil Cig (N7 4.6 nm, Z°] 250 nm, YA+ 7] 5 um;
Shiseido Co., Limited, Tokyo, JapanyS ©]-83I3th. 334
=719 3e o719 360 nm, W= 450 nmol|A] £
AR AL, o] 52 water: acetonitrile: methanol (3:1:1,
VWIVYE, 52 08mLAT, FUHS 20puLE ST
(Kumar et al., 2022). ¥ F4LE o}Zg=541 Bl, B2,
Gl, G2& 5~250 ngkg?] =2 AZ319aL, 72+ A5 of
Z5EAl g HPLC w404 92 33 WS 154
gapAel tidste] =il

=

A 75, 3 dE 258 gt A 85| g5

B AFFetd s 15%S
° 2 2AEIAUTHIRB U™ E: 7002016-A-2023-117). B
= g el SmlA ©H2 § 72 SAE BRI
FA B7F L 30E BE AQEUL, Al F RIEA] 22
Y S AFES Sk Bl WeH 7t FE-2 M(color),
H(flavor), B(taste), HA A 7] S (overall acceptability)2]
T v FES TR Vs HArHeR A3 7H, HAA 13S
2 Hreiict.

9. 8A4 &4

BE A 33| vHE FY & HA+EFAAE AHE
eSS, SPSS (Statistical Package for the Social
Sciences, Ver. 27.0 for Windows)S A}&-3}o] HE4HEA
(ANOVA)S 33l frodS SRISHATHp<0.05). 21431 =}
o7} A& 73-F- p<0.059] F<tolA Duncan®] tHH 914

2 Bl AFAg e AAs
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1. 27 2 oEt 072 A3 THp<0.05). ©l= T3} amylase?] ZEo 2

Aol iAol oz B3 7] WEol ™ (Kim er al.

1. 7189 TSI s 2 SAT 2007), Lee (2016)= A3} W2ke] A Fx7t g 38

2 w5 e 2EE gElste] A gl 3E 7] 33t Fgol] o A LAt Fo] APEG EF AR
78 7H8d IR F 9 FAE HskE AuEazt st H B ggo] o 2 Zlolgt skt

Hom, 7HgA THE SRS <Table 2>0] YERASITE 7} E0] FAEE <Table 3>0] YERN O, &5} 255

84 IR ke 9 83 =48 XFele, ¥a gajste] Axg geoas SR A7t YehA]

o] XY H=E foldt = e Axolct. A= A= g Ao, FE| FTHE B8 HFE AxS 49, SH &

F(GR)OIM S 7184 v8E gFRS 11.33+0.05~29.00+0.52 FollA ] A== 0.03+0.00~0.80+ 0.02, JIERFOIA 2] &
2 Yepgton), WAZ A|Z23 §E(NGR)AIA Q] 7184 2L AFEE 0.04£0.02~1.13+£0.028 £& FAEE UeRfo] =

PE RS 2 1540.07~15.10+0.072, A2 A 23 B o] ZHo| wg} g5 AmE gy = S Ao A
o vk e TEHE S e v, w53 i "o 3 e E 1 0UAREE AEF o F1e]
8 RS gElsl] Alxd B 7R TP ekl A o, Wy 7|7k STl e FAbee] Mshe R wk
ol Holx| goitt wEhA, g2 718 IR ol ol nAEo] Fojgo ulg} 2ko] YA EE Ao7 WY
JFS A= e Aol FH Aow & 5 Q) B o] 9lom(Lee 2016), o= & AT+ A} AV Ak

84 TR e UE 122 Aol AU el Uil
on), ol Fo] WA /% B 44 THE FFL fo1

Table 2. Soluble solid contents of takju prepared from different rice, nuruk, and fermentation temperature (unit: Brix)
Fermentation period (da
Takju P (dzy) F value
0 1 2 4 6 8 10

GR-SH-20  13.60£1.30"? 2900+0.52*°  2596+148°  16.10+0.10°  14.50+0.20°  13.36+0.05%  12.13+0.05° 229.116*
GR-SH-25  14.60+026°  2423+020°  24.33+0.15*  12.70£0.10°  11.63+0.15¢  11.86+0.15¢  11.33£0.05° 3876.321%*
GR-JJ-220  13.73£0.058  27.10£0.10°  21.60£0.26°  16.13+0.11°  15.13£0.05¢  14.63£0.15°  14.13£0.057  4391.191*
GR-JJ-25  1346+0.05¢  27.16£0.15*  22.13£0.05°  17.70£0.00°  15.76x0.11¢  1533+0.11°  14.73£0.05° 9331.857*
NGR-SH-20  4.16£0.05¢  12.66£0.05°  15.10+0.17 9.43+0.23° 9.30:£0.00° 9.30+0.00° 9.500.00° 2768.523*
NGR-SH-25  4.60+0.17°  11.93+0.05>  13.80+0.02° 8.96+0.11¢ 9.53+0.05¢ 9.40+0.00¢ 9.500.00° 3468.962*
NGR-JJ-20  2.15+0.07° 8.30+0.00° 8.80+0.14¢ 8.85+0.07¢ 9.30+0.00° 9.75+0.07°  10.30+0.00°  4634.402*
NGR-JJ-25  2.90+0.00° 7.500.00¢ 7.83£0.011°  8.80+0.00° 9.43+0.05 9.43+0.05 9.50+0.00°  6802.534*

YMean+SD.
DDifferent letters (a-g) represent significant difference at p<0.05 in Duncan’s multiple range tests.
*p<0.05
Table 3. Acidity of takju prepared from different rice, nuruk, and fermentation temperature (unit: %)
Fermentation period (da
Takju P (dzy) F value

0 1 2 4 6 8 10
GR-SH-20  0.10+0.03"2  0.40+0.02° 0.510.03¢ 0.800.02* 0.67+0.02° 0.74+0.03° 0.67+0.02° 275.156*
GR-SH-25  0.07+0.02° 0.33+0.03¢ 0.66+0.05° 0.67£0.02®  0.72+0.00° 0.61+0.03¢ 0.68+0.02% 216.737*
GR-JI-20 0.09:0.00¢ 0.45+0.03° 0.86+0.03" 1.02+0.08* 1.01£0.06 1.00:£0.02° 1.05+0.00° 228.541*
GR-11-25 0.04+0.02° 0.23+0.024 0.76+0.02° 1.09+0.02° 1.13£0.022 1.09+£0.05° 1.12£0.02®°  1168.974*
NGR-SH-20  0.03+0.00° 0.29+0.02¢ 0.42+0.03¢ 0.60+0.03®  0.60+0.03° 0.55+0.02° 0.58+0.02% 257.611%*
NGR-SH-25  0.03+0.00° 0.23+0.024 0.5140.00° 0.59+0.02° 0.61+0.02° 0.59:0.02° 0.65+0.02° 776.267*
NGR-JJ-20  0.04+0.02° 0.23+0.02° 0.57+0.03¢ 0.81+0.03° 0.85+0.03®  0.75+0.03¢ 0.91+0.02° 580.590*
NGR-JJ-25  0.05£0.02° 0.28+0.02¢ 0.77+0.02° 0.84:+0.00° 0.85+0.05° 0.86+0.02° 0.90£0.00° 760.606*

YMean+SD.
DDifferent letters (a-f) represent significant difference at p<0.05 in Duncan’s multiple range tests.
*

'p<0.05
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Table 4. Color value (L, a, b) of takju prepared from different rice, nuruk, and fermentation temperature
) Fermentation period (day)
Color Takju F value
0 1 2 4 6 8 10
GR-SH-20 57.91%1.54D256.15+1.84°  56.42+1.60°  60.66£2.03°  42.96+3.63°  26.61£2.06¢  25.94+1.78 133.751*
GR-SH-25 57.25+4.99"  57.72+1.60°  54.34+2.00° 45.69+3.12° 27.36+4.42° 2221£0.98°  23.93+4.59° 66.763*%
GR-JJ-20  55.69+1.43%  56.63+2.51*°  59.25+2.18%  45.64+4.41° 37.61+10.87* 33.90+8.31°  30.14+2.57 13.145%
GR-JJ-25 5733+1.89° 56.8042.74*  55.00+3.38%  3945+2.72%  29.07+4.04°  28.62+6.52°  24.47+2.22° 47.934%
NGR-SH-20 47.20+6.58  4832+11.35 48.11£1049 39.32+8.53  29.39+6.66  31.50+1242 33.78+17.01 1.692
NGR-SH-25 53.10£9.65*  58.48+6.73%  47.77+12.72° 34.37+6.39* 29.30+4.60°  33.07+11.19% 34.44+9.51% 4.742%
NGR-JJ-20 27.80+12.57 33.68+11.58 34.57+537  37.02+1027 3531£9.58  29.57+4.68  30.17+19.69 0.264
NGR-JJ-25 27244937 32774740  31.06+2.72 34274945 32794580  28.56+3.94  31.96+5.88 0.409
GR-SH-20  0.81£0.56®  1.32+0.63*  129+0.69°  0.14£048* -0.11£030°  0.29+021*  0.44+0.26" 4.165%
GR-SH-25  1.03+0.75®  1.65+0.53*  0.88+0.66"  0.08+0.41°  0.15£0.45°  0.56£0.19°  0.32+0.48° 3.534%
GR-1J-20  0.41x0.72 0.51£0.42 0.81+0.61 0.01+0.72 0.18+0.30 0.110.27 0.20+0.15 0.920
GR-JJ-25  0.74£0.60°  0.55£0.43*  0.61£0.63*  -0.42+032°  -0.26£022° -037£037°  -0.02+0.17* 4.229%
® NGR-SH-20 017056 0.08+028  -0.43+0.40 0.2120.61 0.28+0.30 0.33£0.26 0.16+0.15 1.795
NGR-SH-25 0.14£035  -0.09£0.47  -0.19£0.56  -0.17£030  -0.07+0.21 0.16£042  -0.03+0.19 0414
NGR-JJ-20  0.82+0.71 0.05£029  -0.44+0.27 0.02+0.55  -0.14+0.29 0.46+0.45 0.14+0.23 2.757
NGR-JJ-25  026£0.67  -042+026  -0.53+023  -0.54+045  -0.58+029  -0.07+035  -0.20+0.32 1.929
GR-SH-20 10.53+1.06°  11.170.92® 11.68+£0.76® 12.40£0.83°  7.86+0.96°  4.60:0.96"  5.50+0.95¢ 34.545%
GR-SH-25 11.20+£0.98°  1224+1.61° 11.99+1.33*  8.12+1.14°  444+0.80°  3.69+0.64°  3.60+1.03° 38.296*
GR-JJ20 1243073  12.70£0.95" 14.35:1.36"  9.5242.18™  7.524332¢ 6274278  5.07+1.21¢ 9.481*
GR-JJ-25 13.82+0.85° 13.91+0.88° 13.67+148 801075  491+1.77°  423+1.66°  3.38+0.62° 47.184*
b NGR-SH-20  8.12+1.31 6.9142.67 5.83+2.97 6.11£2.86 4.28+1.18 4.86+2.41 5.98+3.32 0.766
NGR-SH-25 8.43+£0.99"°  9.06£2.40°  6.50£3.36°  4.44+1.66° 331092  4.61+1.90°  4.49+1.77° 3.618*
NGR-JJ-20  5.09+3.62 5.40+2.97 4.67+1.85 6.20+3.40 4.43+3.57 5.69+1.24 430+1.74 0.188
NGR-JJ-25 441322 4724211 4.06£1.18 5.64+2.75 4.85+1.54 5.13+0.82 5.38+1.49 0.218
"Mean+SD.
IDifferent letters (a-d) represent significant difference at p<0.05 in Duncan’s multiple range tests.
*p<0.05
2. M =H A3 TH(p<0.05). WHA, T JI2 A2 g2 Lk
A 75, e 2EE It Az gl wE 7] A9] FrolQl Wsh= VEREA] 23 THp<0.05).
7ol mE Ak WskE vlawslaa) zF g 2R 0, 1, 2, g0 ANEE YeRE aghd @E 77k 5o BRE A
M2 =

EEE REE RN

10]%)

£ gEe A, R Az §5(GR)S HIE UERY
E L3S 57.2544.99~57.91+1.540 2 YEPtom wg 7|7k
oA zel7b fIAY A Fol AA STt
(p<0.05). WAZ A= BF(NGRPIIAM ] Lk 3 g
BT} Bre 710l 27.2449.37~53.1049.65% LIERITE B9
WS el L3 JEE A% g W 7|
Zko] Aol wet FHastgl ot AR Az EaoA 9
L3k o)A zbel7b fiAY, A Fol AA sdtt
(»<0.05). 752 THE GEIstd Az o] M=
W= WA SHE ARS-Ste] A&t 9] Lgkd a0
A A} 47.246.5~53.149.6°14 L& 104 Aol 33.77+9.5=

2 TH(p<0.05). 2& 0
d 2] 0.26£0.67~1.03+0.75°914 2& 5l g 10Y
2Pl —0.02+0.17~0.44+0.262F 7443810, 2 zjol= H
oA 2AUTH(p<0.05). FA=E Yehl= bzl 7hed FE=
Az gFee wE 77k F7HEe| mE Ao
W(p<0.05). W= A Zgk Bl M) bgke 21211 st
7} BolA] eIthp<0.05). A= A3 B 2 0d A
10.5£1.0~12.42+0.9911 4 2& 10Y 2ol 3.6+0.9~5.4+£12%,
AR A 23 BFo] bk 2 0d X} 4.440.9~8.1+3.6%0
A EE 108 2ol 4.3+1.4~5.9+1.72 VERIT OE 7)7¢
o] Z7gel wel BE g A5oAe] M= st
H, BofA] A= R olyg 75 AR Al AREE



o] TR0l mEt thiEA el g5 wE 717ke] F
7¥ghol| wheh Bl e gro] ZhAagtal dEA 2lo(Kim
et al. 2017), & A7+ A3}t FALSIA

3. k3= shak

=21 8o

A3 T HE 2R GEsl] AlxS gollre] ds A3 F5 WE 255 gElske] Axs gEollae] g
< TS <Table 5>o YeERUh € &= Z57E & 717PE vAE 5 AT RY] 918t e 717PE kil
197 E g3ge] AEEA ¥kod, ol wR 717k T, ARt F, BE 75 BT B0 ikl e
o] F7igtel et &g FEFo] AFKAA FUIsHATH <Table 6> JeRNoH, g 7|7Hst kil 579]
(p<0.05). 25°CollA] a3t 24 E5(GR)Q] &3 e o| ARl 7ol WHEE YoM (p<0.05), B= AT EE &5

kg 29 XHRE 5.06~13.6%= LFERHRIAL, 25°CoA 2E
3wl & B (NGR)E R 49 2PRE A& 428 3
Fo] S7Fet 9.4~12.36%S RN T 3 o] i

N BTN dubAld FE 5.63+0.09~6.88+0.09 Log CFU/
mLZ JERITH<Table 6> B F82 102 2ol & g5
(GR)?I4  5.70£0.05~7.60+£0.04 Log CFU/mL, & e

o] Gg ghke] WA ge] dEg FEET 24 U (NGR)®IA] 7.08+0.06~8.16+0.02 Log CFU/mL®] WA+
it 7102 Attew| Box dago] AAE AL g F7F S8 Ho] @ A% v 2R FE Al Bl Ak
ol Wy A F& Eafste] o] AdE AerE IR g o+ 7t frelHew Stk s UERHIe™ (p<0.05),
Table 5. Alcohol content of takju prepared from different rice, nuruk, and fermentation temperature (unit: %)
Takju Fermentation period (day) i
0 1 2 4 6 8 10
GR-SH-20 (R of 1.10£0.05°  10.63£0.25¢  13.33£0.05°  14.50+0.05°  15.50£0.15°  7922.748*
GR-SH-25 0° 0° 0° 6.76+0.05 8.36+0.30° 9.76+0.15° 13.46+0.05% 5171.730%*
GR-JJ-20 0° 0° 5.03+0.05¢ 9.80+0.00° 12.16+0.05° 11.36+1.40° 9.66+0.57° 1129.603*
GR-JJ-25 0° 0° 5.16+0.28¢ 9.06+0.11°¢ 12.06+0.05° 13.60+0.34° 13.60+0.00* 428.894*
NGR-SH-20 0° 0° 0° 9.80:£0.00¢ 11.03+0.28° 11.70£0.02° 12.10+0.00° 9092.320*
NGR-SH-25 of of 120£0.00°  9.40£0.00°  11.06£0.28°  11.60+0.00°  1236+0.28"  4247.564*
NGR-JJ-20 of of 3.65+0.35¢ 5.50:£0.00¢ 8.50+0.00° 9.80:£0.00° 10.40+0.14° 1836.564*
NGR-1J-25 0° 0° 0° 7.10£0.01¢ 8.86+0.28" 9.80+0.00* 8.50+0.00° 5442.120%*
YMean£SD.

DDifferent letters (a-f) represent significant difference at p<0.05 in Duncan’s multiple range tests.

£p<0.05

Table 6. Aerobic bacteria count in takju prepared from different rice, nuruk, and fermentation temperature
(unit: Log CFU/mL)

Fermentation period (day)

Takju F value
0 1 2 4 6 8 10
GR-SH-20  6.78+0.01"2  7.07+0.04° 6.5340.15 5.90+0.02° 7.37+0.07* 7.00:£0.04° 6.67+0.03° 189.267*
GR-SH-25  6.36+0.03" 8.52+0.02° 8.85+0.08" 7.77+0.07¢ 6.12+0.04° 7.09+0.05¢ 5.70+0.05¢ 916.944*
GR-1J-20 5.95+0.03¢ 8.68+0.02° 9.25+0.02° 8.78+0.08° 8.17+0.04¢ 8.00:£0.08° 7.60£0.041 1434.052%
GR-JI-25 6.16+0.052 8.88+0.05 8.630.04° 8.01+0.06° 7.30+0.02¢ 7.000.09° 6.40+0.01 1242.621*
NGR-SH-20  6.87+0.04° 9.21+0.02 8.93+0.02 8.20+0.04¢ 8.27+0.03° 8.17+0.04¢ 8.16£0.02¢ 1721.993*
NGR-SH-25  6.88+0.09° 9.24+0.02° 9.07+0.04° 8.28+0.03° 8.30+0.02° 8.25+0.02° 8.02+0.03¢ 936.563*
NGR-JJ-20  5.64+0.12f 8.77+0.03° 9.19+0.03° 8.20+0.04° 7.69+0.06° 7.19+0.06° 7.08+0.06° 996.170%
NGR-JJ-25  5.63+0.09° 8.77+0.03? 9.17+0.03" 8.25+0.03° 8.07+0.01¢ 7.33+0.04° 7.310.04¢ 2045.602*
YMean+SD.

DDifferent letters (a-f) represent significant difference at p<0.05 in Duncan’s multiple range tests.

£p<0.05
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Table 7. Lactic acid bacteria count in takju prepared from different rice, nuruk, and fermentation temperature
(unit: Log CFU/mL)

Fermentation period (day)

Takju F value
0 1 2 4 6 8 10
GR-SH-20  4.55+0.10"2  6.25+0.03 7.210.04* 5.11+0.03¢ 6.000.03° 5.38+0.15¢ 5.50+0.10¢ 321.592%
GR-SH-25  4.49+0.21¢ 8.01+0.02° 8.89+0.08" 6.09+0.04¢ 3.05+0.14° 3.76+0.06° 4.49+0.05¢ 128.348*
GR-JI-20 5.79+0.042 8.09+0.10° 9.18+0.04* 8.42+0.02° 7.87+0.06° 7.38+0.06° 6.95+0.05" 2506.102*
GR-11-25 3.83+0.22¢ 7.46+0.01° 8.65+0.05° 7.83+0.03° 7.05+0.02¢ 6.71+0.04° 5.98+0.03" 2478.748*
NGR-SH-20  4.68+0.05" 8.28+0.04° 8.2120.06" 7.12+0.04° 6.900.08° 6.23+0.04¢ 5.200.05° 2039.559*
NGR-SH-25  4.61+0.06 8.39:£0.02° 8.17+0.02° 6.87+0.05° 5.92+0.05¢ 5.66+0.11° 4.65+0.05" 2065.322%
NGR-JJ-20  4.18+0.14° 6.79+0.07° 7.23+0.02° 7.17+0.06* 7.14+0.02° 6.64+0.13° 6.45+0.02¢ 505.520%
NGR-JJ-25  424+0.15° 8.24+0.04 8.23+0.03" 7.99+0.04° 7.8140.05¢ 7.20:£0.06¢ 7.0440.03¢ 1257.152%
"Mean=SD.

IDifferent letters (a-g) represent significant difference at p<0.05 in Duncan’s multiple range tests.

£p<0.05

Table 8. Yeast count in takju prepared from different rice, nuruk, and different fermentation temperature

(unit: CFU/mL)

Fermentation period (day)

Takju F value
0 1 2 4 6 8 10
GR-SH-20  2663.33+251.46"  38.00+13.67° 19.66+18.50° 0° 0° 0° 0° 331.487*
GR-SH-25  2300.00+435.89° 214.00+40.44° 164.66+72.28° 0° 0° 0° 0° 77.123%
GR-JJ-20 89.33+5.86° 61.33+6.65° 5.33+2.31° 3.000.00° 0 04 0 332.733*
GR-JJ-25 67.00+8.54° 29.33+4.16° 3.66£1.15° 2.66+0.57° 0? 0d 0! 133.054*
NGR-SH-20  5966.67+1721.43*  900.00+£264.57°  400.00+173.20°  33.33+15.28" 0° 0° 0° 33.085*%
NGR-SH-25  5633.33+416.33° 80.33+14.22° 53.00£14.00° 2.67+0.57°  4.33£251° 0 0! 543.550%*
NGR-JJ-20 63.33+8.50° 91.33+£5.51° 18.00£0.08° 0 0 04 0 286.950*
NGR-JJ-25 98.67+9.45" 17.34+1.75 0° 0° 0° 0° 0° 307.348*
"MeanSD.

IDifferent letters (a-d) represent significant difference at p<0.05 in Duncan’s multiple range tests.

£p<0.05

g 717ke] STl wet nAdE 7 SRt Adet
ARSI THSeo 2005).

7} BFo A e] §AkE 4= <Table 7> VERiQloH )
F A5 BE BHFE ABo)A 3.83+0.22~4.68+0.05 Log
CFU/mL®] fikt 7F S =A™ g 129 =l &
Z3lo] 7.2140.04~9.18+0.04 Log CFU/mLE YERN AT},
o]F BE B AlRA ikt 7 18I0 (p<0.05),
wE Z89 109 2ol 4.49+0.05~7.04+0.03 Log CFU/
mLe| Akt 771 S B E 279 fikt ot
Z Aol Holx| il B e ARd Y959 vEo=
Az geke nAEe] Wige wel g5 F2 Wslol
Hojsle Ao BAE o (Park ef al. 2006), B2 &%
T g5 A Al ARES 759 FRe ot olE B
Rom, SH B &R 471 A S ATh<Table 8>.
92 A5 J] BFolA 63.33+8.50~98.67£9.45 CFU/mL,

= e T
SHE AHgate] Axd B3 3 g BolA 23x10%

2.6x10° CFU/mL, 3& EEollA 5.6x10°~5.9x10° CFU/mL
o] B% 7} S EIAt o]F Wy 77| STt wet
g 8% AR e fasion, wE 4-69 A} o] $9]
Eolds ERIF HESEA BUTE o= 20, 25°CY] R
2oA mAEES] 2] asPt FX1Eo] 28 7 F7
k= Z(Jang et al. 201522 FHT}

5. OFZ2l=Al 24

B Aol A FSol N FHolH29l oFETHEA)
AZ e AR Asle] BF AR A ALEH 5
MR 19 A% F TN oFERENS BN A%E
“Table 9-0] LFERASIT. SH F5e o} Eetale] HEwA)
9K 11 FFNA 11 pgkee] F oFEEEAIC] AEH
ou}, ol 484 AR oREetEA AE WAN 15 pg
kg oISHE HAjHo] BF9 SAge FuT & ASch. of

=0

F 7} TR AN §FE AxT T olEnENS ¥



&S USRS EHISIH MTE EF WS VIS EEHEY 37 |

Table 9. Concentration of aflatoxin B1, B2, G1, and G2 in nuruk samples and takju prepared from different rice, nuruk,

and fermentation temperature

Aflatoxin concentration (ug/kg)

Sample
Bl B2 Gl G2 Total
SH NDV ND ND ND ND
A 9.01+4.76? 2.68+0.87 ND ND 11.69+5.64
GR-SH-20 ND ND ND ND ND
GR-SH-25 ND ND ND ND ND
GR-JJ-20 ND ND ND ND ND
GR-JI-25 ND ND ND ND ND
NGR-SH-20 ND ND ND ND ND
NGR-SH-25 ND ND ND ND ND
NGR-JJ-20 ND ND ND ND ND
NGR-JJ-25 ND ND ND ND ND
DNot detected.
YMean+SD.

Table 10. Sensory evaluation of takju prepared from different rice, nuruk, and fermentation temperature

Sample

Characteristics

Color Taste Overall acceptability

GR-SH-20 4.07£1.22 4.87£1.30 4.27£1.39 4.071.33D02)
GR-1J-20 5.00+1.36 4.00+1.13 3.27+1.49 3.60+1.55°
NGR-SH-20 5.27+1.22 4.93£1.33 447+1.73 5.13+1.46%
NGR-JJ-20 4.87+1.19 4.53+1.13 4.67+1.72 4.87+1.46°

F value 2.557 2.305 3.573*
GR-SH-25 4.33£1.05° 4.87+1.13 4.40+1.40 4.53+1.13%

GR-JJ-25 4.80:1.08% 4.40£1.35 4.80+1.08 4.00£1.13°
NGR-SH-25 5.40£1.18° 5.27+1.10 3.67+1.80 5.27+1.16*
NGR-JJ-25 4.07+1.75% 4.87+0.99 5.40+1.18 4.40£1.68®

F value 4.359* 2.108 2.809*

DUMean£SD.

IDifferent letters (a-b) represent significant difference at p<0.05 in Duncan’s multiple range tests.

£p<0.05

23S Wl BE B AlROA LE 0Y Aol ofZEREAl
o] AEHA dth. ol BF Ax Al AMEHE F59 &
& 9.1%°] 4% AREEO] FROA 9 ol FEEAl0] HEE
Hol=]A] ek Z o2 o SHr}. Yun 5(2019)0 ¢l3k4,
FRAA BFE olZetEAle] Hojd S5 1.2-1.3%2 4
o2 Bt mEpA, F5E olgate] Azt A% =
S S8t §E Alxste] w5 gEdd ofEet
E4lo] gAEo] BrolA ofEeiE4le] HEEHA] §%kd 7
o2 JhekE

6. 2Tt

2R9) 2o vejsl] Axet Bre B4 9 7|5He

dotry] S8t} H7et TES 2R HF 8FE UL
2 A5971E $8 A= <Table 10>3F 2T}, 20, 25°C
olX REI HFE o] deHrtE sAsen,
g A FRoR A HEe B 2R nel J|Es
oA frel Q] Aol & HolA| ttH(p<0.05). Bt ol o
g 7|5 ee BE HFollA oAl AfelE HolX| ekl
B, B39k, 25°CeM st g5 5 Ao tigt 71e ks
AR Az BFIE 540, 5272F 7 E=UTHp<0.05).
20°CN EER B T PR Azt g5 755t 7}
w2 JoE et S84 718%== NGR-SH-257}
5272 71 =okth BEL WES Y8R AR HEe V)
SE7H E=E Ao YETh 9] A2 Hof, 75



TR UE LEE YT /5wl 2 P WRA &
grox} el Rl weh el s)Ewe] Holrt ALIThE
e 19T

A AFoM e ZAGEHE, B4, F5(SH, ), E8 259
(20, 25°C) TF/E gEletd Az g9 F4 542 ¥
WAl HE 717PE B AlRE AF sk o|stetA gl v
AESH A, ol Z8t5A% 354 548 248 2
Az, 7HEA IR e 3 "gelA 14.7% olsh, W
2 g4 10.3% olstE S8 o] 3 gelA o w2
M AFHE e Biow, Fee 4 gEoA
0.67~1.12%=% SR =A™ #& oA 0.9%= SH 5
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o 2} gFo] A= 7bz) 344295, 0.43+0.2, 5.49+0.95
olgt= SA U L TS FE gFolx 15.5% ©]
ab, W2 golA 12.3% o8t vEldth wa 717k g
FoAM ] MAE FE B A3, kA = 8 Log
CFU/mL ©]3}, f2kt 4= 7 Log CFU/mL ©]3l2 &4 5]
ATt EF T SH 752 ARSS &7 1T 75 3 E
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A BE oA JeA] Tt R BE B
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