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Quality characteristics of fakju by different method of rice pre-treated

Dae-Hyoung Lee"*, Jae-Soon Seo', Bok-Eum Shin’, Yong Seon Lee', and Chang Hui Cho'
'Gyeonggi-do Agricultural Research Extension Services

Abstract In this study, we analyzed three rice pre-treatment methods for the preparation of mit-sool (first mashing), with
godubap (steamed rice), beombeok (undercooked porridge), and juk (porridge). The results can provide basic data for the
development of takju with improved quality. In terms of the base alcohol, godubap produced the highest amount of alcohol
(8.1%) after two days, followed by beombeok and juk. After two days of fermentation, soluble solids were measured at
15.3, 15.1, and 1.4°Brix in beombeok, juk, and godubap, respectively, The glucose content of godubap did not change
significantly; however, the maltose content increased. In beombeok, maltose decreased from 16.48 mg/mL on the initial day
0 to 1.27 mg/mL on day 9. In juk, glucose and maltose increased from 14.05 and 11.49 mg/mL on day 0 to 31.39 and
42.53 mg/mL on day 2, respectively. Succinic acid levels increased in the godubap and beombeok mit-sool. However,
succinic acid was not detected in godubap and juk during the initial stage of fermentation, and lactic acid was not detected
in beombeok mit-sool. During the fermentation stage of deot-sool (second mashing), the highest alcohol content of takju
made with godubap alcohol was 18.0% and the lowest alcohol content was 15.1% in beombeok on day 9. The total acidity
was as high as 0.54% for beombeok, 0.41% for juk, and 0.39% for godubap. In the flavor analysis, ethyl caprate and ethyl
caprylate, which were high on day 0 in godubap, decreased upon the completion of fermentation on day 9. Banana-
flavored isoamyl alcohol content increased. For juk, ethyl caprate and ethyl caprylate, which were high on day 0, decreased
on day 9. Flavor components, such as ethyl palmitate and ethyl linoleate were increased.
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Table 1. Change in alcohol content, soluble solid, reducing sugar, pH, and total acidity of different rice pre-treated during first mashing

fermentation
Treatment Fermentation period  Alcohol content Soluble solid Reducing sugar o Total acidity
(day) (%) (“Brix) (mg/mL) P (%)

0 0.0 7.28+0.05° 5.8+0.1° 0.04+0.01°¢

Godubap 1 4.0+0.1°) 7.5+0.1° 27.5+0.09° 4.8+0.2° 0.14+0.01°

2 8.1+0.1° 15.1£0.2% 52.56+0.65° 3.8+0.0° 0.28+0.02°

0 0.0° 4.9+0.1° 34.36+0.28" 5.4+0.1° 0.10+0.00°

Beombeok 1 2.6+0.1° 3.0£0.1° 14.85+0.10° 4.1£0.2° 0.14+0.01°

2 5.1£0.0° 1.440.1¢ 0.15+0.02° 4.1£0.2° 0.30+0.01°

0 0.0° 5.5+0.1° 79.49+6.09 4.7+0.2° 0.18+0.01¢

Juk 1 1.6£0.1° 15.9+0.2% 76.39+0.52° 4.4+0.17 0.23+0.02°

2 3.9+0.2° 15.3+0.1° 82.43+0.73° 3.740.2° 0.35+0.02°

DEach value is expressed as mean+SD (n=3).

IMeans with different superscripts within a column are significantly different at p<0.05 by a Duncan’s multiple range test.
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Fig. 1. Changes of alcohol content, total acidity, soluble solid, and reducing sugar of different rice pre-treated during second mashing
fermentation. @: Godubap, O: Beombeok, ¥ : Juk. Each value is expressed as mean+SD (n=3).
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Table 4. Volatile compounds obtained of different rice pre-treated during second mashing fermentation (unit: peak area %)
RTY Day 0 9
Compound?” Godubap Beombeok Juk Godubap Beombeok Juk
3.10 Ethyl acetate 1.15 0.97 0.96 2.31 2.69 1.81
343 Butanal, 2-methyl- 0.54 0.13 0.12 - 0.04 -
349 Butanal, 3-methyl- 0.28 0.10 0.10 - - -
3.75 Ethyl alcohol 31.81 28.67 28.97 41.08 39.47 40.00
5.18 Isobutyl acetate = 0.08 0.06 - 0.19 0.07
5.72 1-Propanol - - - 0.06 0.26 0.02
6.95 Isobutanol 1.74 1.93 1.75 2.36 3.06 1.86
7.77 Isoamy]l acetate 0.55 0.88 0.62 0.85 2.69 0.81
10.00 Isoamy! alcohol 12.83 9.46 7.90 15.85 13.92 11.70
10.73 Ethyl caproate 0.72 0.72 0.66 0.47 0.52 0.65
11.49 Styrene 0.17 0.11 0.05 - 0.09 -
12.30 Tridecane 0.12 - 0.10 - - 0.14
14.97 Tetradecane 0.23 0.03 - 0.13 - -
16.08 Ethyl caprylate 11.72 0.14 16.43 4.51 0.11 6.24
18.58 Benzaldehyde 0.79 14.06 0.74 - 4.87 0.27
18.62 Ethyl pelargonate - 0.08 0.12 0.30 - -
21.08 Ethyl caprate 13.82 - 23.52 4.15 - 5.97
21.52 Isoamyl caprylate 0.30 0.47 0.30 0.10 0.39 0.15
2521 Acetic acid - 0.11 0.10 0.16 0.07 -
25.63 Ethyl laurate 2.68 18.62 0.42 1.51 5.72 0.19
2724 Phenylethyl alcohol 7.92 0.23 4.05 8.85 0.19 1.89
29.79 Ethyl myristate 271 0.08 0.16 3.23 - 0.05
30.10 Octanoic Acid 0.11 - 741 - 1.02 8.58
33.61 Ethyl palmitate 5.01 3.07 1.48 7.66 1.66 3.87
38.53 Ethyl Oleate 1.25 0.09 0.21 1.04 0.08 -
40.00 Ethyl linoleate 3.56 10.47 2.67 5.39 9.51 9.65
DRetention time (min)
YPeaks were identified by NIST was spectral library search
JNot detected
Aol g Holet Yzhect A B Foz Y5d T 2IY Phshe ARE BYoH &
V84 IHE(CBrixe A Sl 0dol= EseA 2 < a7 Bt e YA F Fo| e fldvh
e It Aot slee] Feol vt o] 7P =2 Ztze] Mo tle 7P fEe 2 714 A= Table 3
10.64°BrixS WERNRIZL 255, WEo] 6.11, 1.93°BrixE e 3 2kt 2 YA BE HEE SO Js 9 &
Atk HF ol s WY UWEE TE B} 1345°BrixZ 7 T FEel 37.10mgmLE 7P %o TR Y £
A Eokom 3 aFto] 12,66, 6.44°Brixs UERRITE oA B Eokt) olRe 7HEA AP E(Brixgt $AYE H=g A3
S dFZg Aol = IFHe] A Feo] AH7F WolA ¥ Aot o]F T T = F glucose= A4S 21t maltose
© 7184 TR VFS B 0w AZEE P:go] B & & Fo| AT oe &eo] Wiel QoI EEI BIF
9 Mol we 7M8A THE FHS UE Jow AZddh. B 94 2skn 9Pt 9lg W olgRY YRE ) o
A9 oA 7heA TFEH vsebl BE 0UA W] & WA Fei(eong 5, 20152 18] HLH2 glucosert WA
glucose FFgFo] Yoty =3} yFwto] =L glycose THS EA 2HE Aoz AZHEL & UEE UE & 94 vSs 295
th o]F IFHRE glucose FFE A & FOZ STt A Bom mxet wkg 9datelle dFgo] wdE FERte] &
EAHo7 M HF oY Aple 7P ¥ 615 mgmlE B o] W2 Aog ugton dxfo] vy WS o ek
Aok LR A5 BR 197 GEe] FUE FRe AR o] A BHEA f710S GE WE oY) WEe)H waw
Haladol o) 2 HES FROE Fi A o] A F713E 7l Apol& Qlef S, WY, AT so' e
ST W 1Y o]Folle TR S I d=E YA F 715 S BT EE 0dAF AT acetic acid7l ERS
o Ao RA FAN ol BAE Ao AZE WS w W} F lactic acid’t ET). olF WAV AW 3



646 =2 E 388 x] A 53 WA 5 & (2021)

Zo F7IES BT S78IeH it M= succinic
acid7} Z7FsIon =0 - lactic acid’} S713813t) da 9
o= W F {714 S/ 7Y wsko IENte] F f
713 F7vEFe] 7 A

e MXZ[H S SIME #s

<9 RS A8 M E FERNE EHHoRE
5 vAEolY &R oA A ErtiJeong 5, 2015). LRI}
Aol d3g o FAFELFEELEY A= o] FAfF
AR rEeRE o] FPE F9sle T8% JEoE &
o] &7lof] 71 & 92 Sl (Technical Service Institute, 2008).

e Al g9 7] A8 £4Z2F= Table 494 2t
AR & 4 A5 Ve ethanolS A&kl HEF
Ao EH FFRe] 79 GEeHA FYRt Xx)
o] Sl ethyl caprate’} =4 HEEYoH theo
2 vpsko] U= isoamyl alcohol, B} B#it], Al S
71X ethyl caprylate <082 =A EA =T WHO Hgole =
7} 7 gko] 9l ethyl laurate”} ethanol THO. 2 =7 45
Aom ot Fo AR o] AU benzaldehyde?} WF1t 7
Fo X 2F3E 7] AR (Park, 2013)0.2 A HE ester 5] 3}
Ul ethyl linoleate”t =4 B = ATt o] ZA9olle 27wzt
FAFIHA ethyl caprate®} ethyl caprylate’} X549 HUF &2 area
%E Rt

Ua7F MY EHEA A i W 3r]Ee] Wslel
AT A4S 0UA}el| EAE RO E E2 area %E W
ethyl caprate 2 ethyl caprylate”} 99 & SFEA] 7HAa3i9om
vhubugFo] U= isoamyl alcohol F718FSATE. HEgh isoamyl
acetate’= S7FIAEH ©]42 isoamyl alcohol?] AE=el <]
E4(Kim 5, 2011)°]71°] isoamyl alcoholo] F7}8HHA] 7do] &
7FE Ao & BRIt Wi, WE, v, e, Jietd 5o 3]
£ Y= phenylethyl alcohol> area %7} °F 11% J7Fslom
ethyl linoleate™ 713ttt ®MHAME  ethyl laurateS}t
benzaldehyde®] area %7} Bo] 7+43dl9lom F71ek AL isoamyl
alcohol®t 2 area %E AR &41ES 7H isobutanol®]
v 3 g8 717 isoamyl acetate 5= SV 9 A%
T fARSEA 0d At =Al AAEIAE  ethyl caprate, ethyl
caprylate 52 99 Aol 743N isoamyl alcohol, ethyl
palmitate, ethyl linoleate 5 &7] &2 S7HIATh

olf gt o] AolE Hole AL Hled IdF=E AT ™
%o ol t E7]l(An, 2018) ThIFSH WES ARFTFOEH
o] tpget B Axrt 7FeE Ao A7
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H, F ol 7HA IFE(CBrixys WE 283 F,

Wy £og 153, 151, 14BrixES UERAITE 2573
glucose®] e FA WA RUOL; maltose T2 7
T HHe] A 27] 0dA= maltose”} 16.48 mg/mLellA] 1.27
mgmLE A3 ch £9 4% 0dol= glucose2} maltose”}t
14.05, 11.49 mg/mLellA 28l &= 31.39, 42.53 mg/mLE F7}3}
ATt 2T HH LEofX succinic acid’t F7FeIR o™ AT

W & Wee w27 AEe] UG lactic acid7b 4
F owk By WEoME lactic acid’t AEEA] &gith tle W

FolMe 2Ty EeE vE 859 g3go] 9¥dl 18.0%=
7P =8ker Wdo] 15.1%2 7P WUt Abes ol 0.54%
2 =skon & 041%, L5 039%S LeERAUTE HH 9

Z §71A ST P goken ke = {714 S 7F
Ak Aede LY A 0datel E2 area %E 7H
AE ethyl caprate & ethyl caprylate’} 99 g $&EA] 7HA3S)
dom whpugke] U isoamyl alcohol F71stth 9] 4
= AR 0gtel = B EIAY ethyl caprate, ethyl
caprylate 52 9Yxatol A3 O™ ethyl palmitate, ethyl
linoleate 5-°] @71 &2 F7HsIiTt.
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