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Quality Characteristics of Makgeolli
according to Fementation agent and Rice Milling Degree
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Abstract In this study, the quality characteristics of fermented makgeolli were investigated by varying the
refining (polishing) rate (8, 20, 50%) and fermenting agents for yeast to examine their effect on its quality
characteristics. The research method maintained the balance between saccharification and fermentation
by making alcohol using the parallel double fermentation method. The alcohol content of makgeolli
produced by varying the degree of fermentation and polishing of rice was found to be 18-19%, and it
was found that there was no significant relationship between the fermenter and the degree of polishing,
and the pH change was 4-4.1 for both yeast and entry. The total acidity showed a trend of decreasing
from 8% milling to 50% milling regardless of the fermenting agent. The total amount of organic acid was
about twice as high as that in koji, and most of the organic acid content decreased from 8% to 50%.
Sensory evaluation indicated that as the degree of refinement increased, the preference of color and
flavor increased in yeast and entry, and the preference of taste was highest at the 20% milling level.
Therefore, the results of the study suggest that when makgeolli is manufactured with koji using a milling
rate of 20%, excellent quality characteristics can be expected, and it is thought that the makgeolli thus

produced could find industrial applications
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Table 1. Rice pretreatment process

AofA 797 TaE 7
540 g, & 320 W& €499
= 8%, 20%, 50% =7 gt
7t & P g 4o] 22T 9
oA 1443t HaE st
ol o]Fojzlou® Hgo= B A
Y= Feole Be2 U= 110 g, = 170 ml, &%
0.55 g9 HI&& AxsIAH. 7= 322 140%, &
A= FE AREEY 15%F sioith 22C9 2E=x4
o] 7Fsgt waAHA 7Y% FAE T F &S S
o A& W 610 g & 840 mE L&l Aol Ax

sttt Q&olAle 8%, 20%, 50% =4 ¢ A& 747t
AFEE AJof ¥7 & Want & 4o 2209 2=xd
o] 7Fs3 WRAHIA 1447 TAES shglrh. W&olA
A7k mme] SR Aol olFojiong sigoe
ARE FYsHA Ltk
2.3 A8y

2.3.1 Mol wHtdE &4

TR ARG, WAL Kjeldahld, A%
2 Soxhletd] 181 gEe AHsshgos 77k 24

soict.

- . . Draining Rice processing Gelatinization .
Division Washing Immersion water method ©) Cooling

Beombeogr 30(min) 3(hr) 30(min) rice powder 63 1(hr)
Godubap 30(min) 3(hr) 30(min) - 100 20(min)

Table 2. Comparison detween mitsul alcohol and deotsul according to the Milling degree and Fermentation

agent
Mitsul Deotsul Total Rate(%)
Division Rice Water Fermenting Yeast Rice Water Milling Rice Water | Water/Rice Fermenting
® @ ® | ® @ 9 | ® ) s
8% 180 540 57.6 - 540 320 8 720 860 120 8
Nuruk  20% 180 540 57.6 - 540 320 20 720 860 120 8
50% 180 540 57.6 - 540 320 50 720 860 120 8
8% - 170 110 0.55 610 840 8 720 1010 140 15
Koji 20% - 170 110 0.55 610 840 20 720 1010 140 15
50% - 170 110 0.55 610 840 50 720 1010 140 15
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Table 3. Organic acid analysis conditions

Waters 2489

Column TSK-GEL ODS 100V(4.6mmi.d. X 250 mm,
5 um, 12 nm)

Temperature 30C

Flow rate 1 ml/min

uv 210, 220 nm

Eluent 150mM NaH2PO4 phosphoric acid

Injection

2l

volume
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filter2 o¥st & HPLC(Waters 2489, UV/Visible
Detector)& #A1513ict. ¥ TSKgel ODS-100
(4.6 mmx250 mmx 5 m, JAPAN)E AR5}t
Column oven?| 2%+ 35CE AAsA L, o5
150 mM NaH2PO4 Phosphate buffer pH 2.0& 1.0
ml/min® & EHFAUct. BAZAL Table 37 Zt}

2.3.7 &7
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59 AAEHRF, 181 fusel oil & FH F|FES
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21 heating mamtleo|A] 7tE3st. EFA-—T &
FY 95 mE Foto] FFRTE Yol wa7/A A& = 7+
AAEMETHEE  o]8ste] EASHITE Agilent
7890B GC System(Agilent 7697A headspace
Sampler, Flame Ionization Detector(FID))Z, HH
2 HP-INNOWAX (30 m*0.25 mm, 0.5 um)E Ar&
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Table 4. Nutrient of Chujeongssal(%)

Kinds Water Protein Fat Mineral

Chujeongssal 13.1 5.4 0.90 0.37

Table 5. Chemical properties of Chujeongssal(%) according to the Milling degree and Fermentation agent

Nuruk : Koji
Division
8% 20% 50% : 8% 20% 50%
Alcohol(%) ™18.040.7 ¥18.5+1.3 18.943.4 %19.942.1 19.043.7 19.0+1.8
Brix 13.5+0.2 b8 8+0.9 Bg 8+1.7 BQ3+1.2 *52+0.8 59413
pH "4.140.9 N4141.0 40403 "4.140.7 4.1+1.0 4.0+0.1
Total acids(W/V%) ™0.5240.1 N%0.48+0.08 0.4340.02 ™0.64+0.16 0.63+0.09 0.63+0.06

Each value represents the mean+standard deviation of three independent experiments.
* © ™ Duncan’s multiple range test in sample(depending on the type of Nuruk and Koji respectively),
42N Duncan’s multiple range test in fermentation (all regardless of Nuruk and Koji)).

s NS Not significant.

Table 6. Organic acid analysis of Chujeongssal(%) according to the Milling degree and Fermentation agent

Nuruk Koji
mg% H
8% 20% 50% : 8% 20% 50%
Oxalic acid "*163.86+70.1 #171.98+50.4 P159.00£20.2 i *398.34%19.4  '383.60£G4.1  °102.18+24.1
Formic acid 1656.9+211.1 - 66.96+11.3 | - - -
Malic acid 1974.92+109.6 - ; - - -
Lactic acid #8272.74+132.3  5123.14+100.1  "P4005.40+201.5 i "°1445.54+234.1 “2620.64+215.5 “2487.40+100.9

43749 86+302.2
"804.56+71.9
©195.64+53.7

*4839.82+302.2
*1071.4%90.5
*370.68+80.4

Acetic acid
Cirtic acid

Succinic acid

*$2433.36+412.9
€392.20+33.3
265.94+23.4

i "2369.46£258.4  "2373.40£95.5  ©1553.78+91.9
B748.92467.7  "379.46+23.7  "510.72485.4
38.60+16.4 18.64+3.7 -

Each value represents the meanzstandard deviation of three independent experiments.
# ¢ ™ Duncan’s multiple range test in sample(depending on the type of Nuruk and Koji respectively),

ATL

s NS Not significant,

> NS Duncan’s multiple range test in fermentation (all regardless of Nuruk and Koji)).
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Table 7. Comparison of fragrance content of

Fermentation agent

Nuruk and Koji according to the Milling degree and

tem(ppm) Nuruk Koji
8% 20% 50% 8% 20% 50%

Acetaldehyde "$29.92+1.2 53284423 32.74+3.8 P38 7745.0 #59.87+3.3 *461.00+1.8
Acetone °%1.5040.2 #42.74+0.6 °52.00+0.4 "1.3940.1 5€1.44+0.1 F1.5140.2
Furfural 12.41+1.3 °%5.2040.3 €0.00+0.0 ®42440.2 °0.00+0.0 °€0.00+0.0
Benzaldehyde "42.36+0.1 42.53+0.1 42.21+0.7 ™$1.8340.3 4$2.05+0.6 42.25+0.2
Diacetyl *410.20+1.8 %5 30+ 1.6 #3.50+0.7 "P8.59+1.1 9.02+0.9 9.69+0.8
Esters
Methyl acetate "1.1240.1 40.90+0.0 40.90+0.1 40.9140.2 0.54+0.2 50.63+0.1
Ethyl acetate *4%102.70+1.8 °587.88+4.3 °589.13+3.9 *4110.79+16.3 "%94.69+10.9 "%99.45+10.1
Isoamyl acetate 3.28+0.5 *P0.65+0.1 °0.6340.1 **16.58+2.3 "10.4141.5 985423
Ethyl caproate ™501.2440.1 €1.03+0.2 €0.94+0.2 42.20£0.3 1.4240.3 1.4740.3
Ethyl caprylate PAB1.0740.2 41.58+0.1 "41.16+0.2 "A1.14+0.6 0.98+0.2 0.99+0.3
XEsters "$109.4142.6 €92.04+5.1 %92.76+5.1 “131.624£12.3  "P108.04+11.3 "$112.3949.2
Higher alcohols
Methyl alcohol "*6.9142.3 "A17.3845.4 "515.8245.3 ©11.4241.6 "P0.0040.0 "P0.0040.0
2-butanol "N50.0040.0 0.00%0.0 0.00+0.0 0.00%0.0 0.00%0.0 0.00%0.0
N-propanol “262.85+13.3  153.6045.1  "164.46+10.1 | “P239.14+53  "P207.1449.3 °$208.33+10.7
Isobutanol "$263.85+9.7 309.96+3.1  *380.99421.7 | "391.324147  ""293.29+85 "$288.04+9.9
N-butanol "46.2140.8 46.3241.9 A6.43£1.2 ®52542.7 *C4.04+0.4 5329412
Isoamyl alcohol P48967.12420.1  **1109.33434.3 *"1077.94+42.1 1066.79+42.1  *822.40+14.9  ®819.66+71.6
N-amyl alcohol 50,0040.0 0.00%0.0 0.00£0.0 0.00%0.0 0.00%0.0 0.00%0.0

2 Higher alcohols

141,516.94+18.8

*1,686.59+13.6

41,645.64+17.7

{41713.92467.3

"51,326.87+94.8

°%1,319.32+150.7

Each value represents the mean+standard deviation of three independent experiments.
* © ™ Duncan’s multiple range test in sample(depending on the type of Nuruk and Koji respectively),
A"DNS Duncan’s multiple range test in fermentation (all regardless of Nuruk and Koji)).

s NS Nt significant,
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Table 8. Sensory characteristics of Makgeoli according to the Milling degree and Fermentation agent
Nuruk Koji
et 8% 20% 50% 8% 20% 50%

Color "3,1941.01 3 56+1.09 *3.94+1.03 *83.5041.37 43 9141.02 4.13+0.71

Flavor "3.00£1.12  3.44+1.11 ¥3.63+1.29 €3.19+0.82 3.63+1.21 “3.81+1.11

Taste “3.31£1.13 3.94+0.87 *’3.63+1.33 ¥3.63+1.04 “4.05£0.46 *#3.69+1.12

Each value represents the meanzstandard deviation of three independent experiments.

* © ™ Duncan’s multiple range test in sample(depending on the type of Nuruk and Koji respectively),

AD NS Duncan’s multiple range test in fermentation (all regardless of Nuruk and Koji)).

s NS :Not significant
sto] A2 RoME 8% AT AT ESloMT = A=o] FEEG A, ], sloflA F4 E4o] o5
4.24%5 HEMIQH. AHFEFS Folshs W=LTs]  SHHAL g Song 5{1919] A A¥e} dAJsioH, 11
L9 A= =4S = R0 BAR] A A AdS EZag nAEe] S42 JAIstL B nidE
o7} It &Tlo] HEFE Fofsk= totMEY 4 vk Hide A=) AMger 99| 7|54l S|
9 752 o83 &34 8% = AIFFAIA 20%, A=Y ol 53t B Lee (1219 A
50% AldTrollA Beh fojog A yehd Wi, f FollAE AulE 20% =T o 22" A & 7t
T2 o8% EhlolAe =HEC WE oA AolE FAAo] FAHA AF 78 AR HIdsHA 887t
UERHA] ekgtet ot &ulof] IS Folshs dla Solthal siglet 2 AFlAE 20% =R A o]
Bl 753 8% =A% B ol8st] Azt &5lol &% HEHTE ot EEE T Aor F5HA
A OIAERE 20%, 50% =R AlRTEE foje th wEbd B AT A, TaAY] SR 2=
& o 27 YERAL oot 22 ks Ut 23004 ARlY &), o A T FE B0 9FE vIA= AL
P=Z ARGRE AlFFOIME 2 S Bk = B

1

il

&R0 LIEFS YehE IFLYTSHE
T} 20% =T A ETOlA 8%, 50% =T AlFTE
9408 =A vehd w4, Yd=-2 ol-&sto] ARg
&BoA= 8% & AldTolA fYHoR =4 e
WP 05).

]

o

3.4 H5Gt
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