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Physicochemical Properties of Traditional Liquor with Different Brewing Method of Mit-sool
Rak-Won Chung*

Department of Korean Traditional Cuisine, Baewha Women's University

Abstract

The purpose of this research was to appraise physicochemical properties by utilizing different Mit-sool, Juk, Seolgi-tteok,
and Godubap, to produce traditional liquor. In all experimental plots, pH and amino acidity tended to increase with duration
of fermentation. Titratable acidity displayed a very high number on the second day but then tended to decrease as
fermentation progressed. Sugar contents were highest on the fourth day and tended to decrease with time. Alcohol content
increased sharply at the initial stage of fermentation and increased gradually. On the 15th day, traditional liquor made with
Godubap recorded the highest alcohol content. Common free sugar components were glucose and sorbitol. Common free
organic acid components were lactic, succinic, citric, tartaric, malic, and acetic acids. Volatile flavor compounds were six
alcohols, five esters, three aldehydes, and two ketones. Regarding overall acceptability in the sensory evaluation, traditional
liquor using Seolgi-tteok as Mit-sool scored the highest. Overall, even though different types of Mit-sool had different
physicochemical properties, there were no significant differences in volatile flavor compounds or sensory evaluation scores.
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<Figure 1> Preparation procedure for traditional liquor with different types of Mit-sool
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<Table 1> Changes of pH in traditional liquor during fermentation process

Fermentation time (days)

Samples” F-value
2 4 8 15
MSJ 3.77+0.05¢ 4.06+0.03° 4.16+0.05% 421£0.03" 4.28+0.0328A9 88.95% %
MSS 3.66+0.12¢ 4.0140.04° 4.07+0.02%8 4.1240.01%8 4.19+0.01%8 37.91%*%*
MSG 3.69+0.04¢ 4.00+0.09° 4.05+0.01>8 4.10+0.03%® 4.22+0.03%° 52 .88k
F-value 1.6288 0.95™ 14.60%* 21.09%* 11.57%*

DMSJ: Mit-sool made from juk
MSS: Mit-sool made from seolgi-tteok
MSG: Mit-sool made from godubap
IMeanxSD. ***p<0.001 **p<0.01, NS=Not Signification.

3-dMeans in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
YABMeans in a column by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.

<Table 2> Change of titratable acidity in traditional liquor during fermentation process

(Unit: 0.1 N NaOH mL/10 mL)

Fermentation time (days)

Samples” F-value
2 4 8 15
MSJ 6.98+0.0673M  4.76+0.07 4.08+0.11%® 4.17+0.03%¢ 4.22+0.05 904.04*+*
MSS 6.48+0.05%C 4.04+0.05C 4.18+0.05% 4.49+0.05"° 4.37+0.03® 1548.32%%*
MSG 6.79+0.05% 4.49+0.03%® 4.69+0.02 4.81+0.04% 4.82+0.05% 1923.02%%*
F-value 67.97%%* 141.36%** 61.43%%* 232.35% % 165.20%%*

DMSJ: Mit-sool made from juk
MSS: Mit-sool made from seolgi-tteok
MSG: Mit-sool made from godubap
IMean£SD. ***p<0.001

9¢Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
A-CMeans in a column by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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<Table 3> Change of amino acidity in traditional liquor during fermentation process

(Unit: 0.1 N NaOH mL/10 mL)

Fermentation time (days)

Samples” F-value
2 4 8 15
MSJ 2.49+0.0329944 2.53+0.10% 2.64£0.03°B 3.06+0.06" 3.65+0.06™ 201.88%***
MSS 1.930.04® 2.0620.04® 2.5840.06° 2.87+0.02° 2.75+0.02°® 329.95%#x*
MSG 2.43+0.02% 1.83+0.31% 2.69+0.02¢4 3.17+0.10% 3.69+0.03* T2.A42%%*
F-value 283.60%** 10.90* 487N 15.38%* 560.81%***
DMSJ: Mit-sool made from juk
MSS: Mit-sool made from seolgi-tteok
MSG: Mit-sool made from godubap
IMeantSD. ***p<0.001 **p<0.01, *p<0.05, NS=Not Signification.
3-¢Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
YABMeans in a column by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
<Table 4> Change of sugar contents in traditional liquor during fermentation process
] Fermentation time (days)
Samples” F-value
2 4 8 15
MSJ 9.90+£0.207Y  14.77+0.12* 12.63+0.15"® 11.96£0.15°C 10.90+0.20% 542.00%**
MSS 8.70:£0.20°C 14.03+0.06* 12.87+0.06* 12.17+0.06 10.40+0.00% 1326.83%**
MSG 10.87+0.31 14.47+0.06"® 13.07+0.12° 12.37+0.06% 11.40£0.10% 245.14%%%
F-value 61.17%** 61.17%** 10.59* 12.00%* 45.00%**
DMSJ: Mit-sool made from juk
MSS: Mit-sool made from seolgi-tteok
MSG: Mit-sool made from godubap
IMean£S.D. ***p<0.001 **p<0.01, *p<0.05.
9¢Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
A-CMeans in a column by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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<Table 5> Change of alcoholicity in traditional liquor during fermentation process

Fermentation time (days)

Samples” F-value
2 4 6 8 15
MSJ 7.70+£0.107949 12.20+0.20° 14.30+0.10° 15.87+0.15% 15.70+0.10° 1840.59%
MSS 5.00+1.00" 11.7740.15¢¢ 14.00+1.00° 15.57+0.15 14.33+0.25"C 126.42%%*
MSG 4.50+£0.10°® 12.09+0.10% 15.10+0.10° 16.77+0.40° 17.27+021% 1720.65%**
F-value 26.15%* 40.14%** 2.85N 16.71** 166.20%**
DMSJ: Mit-sool made from juk
MSS: Mit-sool made from seolgi-tteok
MSG: Mit-sool made from godubap
IMeanxSD. ***p<0.001 **p<0.01, NS=Not Signification.
9+eMeans in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
HA-CMeans in a column by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
<Table 6> Free sugars and organic acids content in traditional liquor with 3types of Mit-sool
Sample”
MSJ-8 MSJ--15 MSS-8 MSS-15 MSG-8 MSG-15
sorbitol 106.7 112.23 72.15 71.28 63.99 6527
glucose 6234 117.84 67.67 160.28 69.77 151.24
free sugars fructose - - - - - -
0,
(mg%) sucrose - - - - - -
Total 169.04 230.07 139.82 231.56 133.76 216.51
citric acid 1.769 1.591 2.112 39.963 46.322 50.563
tartaric acid 2.739 10.494 6.696 4.763 6.48
o malic acid 5.862 5.657 5.502 4.126 6.236 5.16
Orgamcoamds succinic acid 67.115 66.362 66.93 67.158 66.846 67.781
(mg%) lactic acid 302,771 297,366 321273 324.564 352012 353.495
acetic acid 21.188 21.462 16.003 17.328 20.975 21.83
Total 401.444 392.438 422314 459.835 497.154 505.309
YMSJ-8: Mit-sool made from juk at 8th day
MSIJ-15: Mit-sool made from juk at 15th day
MSS-8: Mit-sool made from seolgi-tteok at 8th day
MSS-15: Mit-sool made from seolgi-tteok at 15th day
MSG-8: Mit-sool made from godubap at 8th day
MSG-15: Mit-sool made from godubap at 15th day
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acide 8 f71xke= B sk A3K(Song 1998)9} L&A
& g8ty g9a53 g5 €59 f714F A3 (Lee & Lee
2000)2} thA| = F3E AT} acetic acide FR2] waay
Z Al arel ez o7 A= AFHE e A
o= *47]“4% Az zollA 7P Wkt {714k A
TS AFPeE Az &2 1594000 505.309 mg%=
7V l-rfﬂl Ve, o2 Hle Lo 1597l 392.438
mg%= 7P Wttt 850 dEE #7014 2 A e d
HhR o g =3, B AF ot 28y wE 5 A4
He g32EF 7140 AR R o F/e dIEHEE
sl gero] Fwlo Hofslmg F8A] Fth(Lee & Han
2001).
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, e R Mas Alxste] 8dA A5 A
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<Table 7>3} Zt}.  alcohols (2-butanol,
isobutanol, n-butanol, isoamylalcohol n-amylalcohol) 6%,
ester (methyl acetate, ethyl acetate, isoamyl acetate,

E

NN o

N

n-propanol,

ethylcaproate, ethyl caprylate) 5%, aldehydes (acetaldehyde,
furfural benzaldehyde) 3%, kotone (aceton, diacetyl) 2%
5 5 1650 AU 29 717 Y F AYHE A

<Table 7> Volatile flavor compounds in traditional liquor with 3types of Mit-sool

Sample”
volatile Compounds (mg/mL)
MSJ-8 MSJ--15 MSS-8 MSS-15 MSG-8 MSG-15
acetaldehyde 382 23.39 36.35 27.37 42.94 35.85
acetone 0.51 0.1 0.48 0.46 0.52 0.23
methyl acetate 0.89 2.89 0.85 0.77 0.88 0.83
ethyl acetate 77.9 79.95 72.69 713 80.78 84.37
methyl alcohol - - - - - -
diacetyl 0.35 0.25 - 0.31 - -
2-butanol 1.5 1.35 1.58 1.29 1.12 1.04
n-propanol 151.83 152.06 139.49 144.96 144.22 140.62
isobutanol 286.06 279.82 254.16 258.29 259.13 255.16
isoamylacetate 2.99 2.07 2.61 1.78 1.89 1.48
n-butanol 5.98 59 7.02 7.36 7.71 7.59
isoamylalcohol 847.96 841.77 806.84 825.79 827.83 815.14
ethyl caproate 0.53 0.58 0.52 0.55 0.59 0.63
n-amylalcohol - - - 0.87 - 0.83
ethyl caprylate 0.64 0.65 0.65 0.68 0.79 0.78
furfural - - - 0.93 - -
benzaldehyde - 0.34 1.3 1.23 1.15 1.45
phenyl ethylacetate - - - - - -
Total 1415.34 1391.12 1324.54 1343.94 1369.55 1346

DMSJ-8: Mit-sool made from juk at 8th day
MSIJ-15: Mit-sool made from juk at 15th day
MSS-8: Mit-sool made from seolgi-tteok at 8th day
MSS-15: Mit-sool made from seolgi-tteok at 15th day
MSG-8: Mit-sool made from godubap at 8th day
MSG-15: Mit-sool made from godubap at 15th day
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<Table 8> Sensory scores” of traditional liquor with 3types of Mit-sool

Samples? Color Taste Overall acceptability
MSJ 3.53£1.4699 3.53£1.55 2.87+1.25 3.07+0.96
MSS 2.67+0.6248 3.00£1.07 3.20+1.15 3.67+1.18
MSG 2.40+1.45° 2.67+1.40 3.67+1.23 3.07+£1.49

F-value 3.42% 1.66 1.20N

1= dislike extremely, 5= like extremely
DMSI: Mit-sool made from juk
MSS: Mit-sool made from seolgi-tteok
MSG: Mit-sool made from godubap
IMean+SD. *p<0.05, NS=Not Signification.

YACMeans in a column by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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2, AZHE, S 71 AE, dlsR 5o EREY
{ 2=

I FEE pgml~pugml7A] Oe 502 EA)sl
SITHAbN ef al. 2012), AEZS] Gr|YRE U7 r2 *
28 ga ¥ 28 Foll Asste v Bay Akt
fog AYHET. ZE ANE A isoamyl alcohol ©] 7}
A

¢ = UEten ol vF FFE 2t g5 =59
1soamyl alcohol /g0l WFLsLe 5 o] 7 =3t
I B3 Aele YA Z L X3k th(Han et al. 1997).
Isoamyl alcohok -4 A& 5 oF|:=Ak] leucine S 25
4 WS AU w=2] 3w
o 580l FFol & AH EIAE FEOE F8A HER
HE =9] gl 2 nE 7o ®elt}, Isobutanol
o] I th-o 7 Wol AEHAH 254.16~286.06 ppm HS
At} Ethyl acetate= 71.3~84.37 ppme] W2 7o =
Az & 159704 7P =4 UESTE ethyl acetate=
7k A o g F wGlof| iEw AEAEAe] &
R Alete] 2807 oAHEstEo] APEm ek A
t Hat)ep 22 S JeRARE EEd e B3
S F= 54 AUthLee 2010). Acetaldehyde= 23.39~
4294 ppme] W2 T 8AA o 7HF =A UERSTH
Acetaldehyde= ethylalcohol®] AFst2 A2 =™ ‘1‘,1—2,— AaF
o] g7ldl| #Hoshs T3 dusto| =2 wgES, e
F 5ol g-rEtk(Lee 1998). Isoamylacetate= 5+ &7]1&
H"?O]‘/} vy, Abte] B E sk FQ o AHER
E 2o RE AFIA A&EHJor) ShRe e Holr)
1wt ethyl acetate, isoamylacetate, ethyl caprylate,
ethyl caproateso] AEFHAEH ol WF, A, 259 F
3 PRl ol = esteri ©ltth. esters FHQ
HollA e A ou Weks 7T BE v RS
2 F8AIH] Fu7|qmrt 4AEFEY ATH(Lee
2001). + Aol = mgoll= sht =)ol Fdol
FE F= IR ester 77t 55 FREHl & vl
S HE ZloE HTh
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dfN of of

8. ZH=ZIA}
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(3.53)>471% (3.00>2LF4 (2.67), Bl thet Aeswe=
FHHE.67)>471H (3.20)>5(2.87)2] =0t ZHkAQl
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