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Characteristic Flavor of Sterilized Makgeollies Brewed with Different Starters
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ABSTRACT

This study was investigated to identify changes in flavor of makgeolli in response to heat treatment. In addition, changes
in ipguk (koji) and improved nuruk, which are starters mainly used in makgeolli production in response to heat treatment were
also analyzed. Ipguk makgeolli different amounts of alcohol, acid, and carbonyl groups, while nuruk makgeolli showed changes
in acid and carbonyl. Principal components analysis revealed that ipguk makgeolli was loaded in the positive direction and
nuruk makgeolli in the negative direction, and that they were symmetrical to each other. Principal components analysis using
an electronic nose revealed that the non-heat treatment was loaded in the positive direction and heat treatment in the negative
direction. Upon sensory evaluation, only ipguk makgeolli showed a difference in flavor among heat treatment groups. Overall,
quality improvement can be expected when choosing nuruk makgeolli as a fermentation agent for sterilization of makgeolli
during manufacturing.
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(rice 3,000 g, yeast 0.36 g, water 5.1 L,
Ipguk 1,500 g / improved Nuruk 50 g)
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| Fermentation (25C at 11 days) |
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| Non-treatment Heat-treatment |
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Fig. 1. Schematic diagram of makgeolli making using the
Ipguk and improved Nuruk.
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Table 1. Volatile flavor components in the makgeolli making from starters
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Ipguk makgeolli Nuruk makgeolli

Compounds
1P0” IP1 NO N1
1-Propanol 1.114 1.024 0.766 0.807
Isobutyl alcohol 22.979 22977 24.108 24.848
2-Propanol 0.012 0.032 0.000 0.000
Isoamyl alcohol 36.346 37.005 39.972 39.648
Isopropenylethyl alcohol 0.043 0.043 0.026 0.023
Alcohol
2-Pentanol 0.072 0.091 0.060 0.069
1-Hexanol 0.012 0.016 0.059 0.038
1,2,3-Butanetriol 0.011 0.026 0.047 0.114
2-Furanmethanol 0.013 0.026 0.008 0.014
1,3-Propanediol 0.084 0.230 0.000 0.000
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Table 1. Continued
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Ipguk makgeolli

Nuruk makgeolli

Compounds
1Po" IP1 NO N1

Phenylethyl alcohol 21.561 16.998 12.168 12.604

Alcohol
Alcohol total 82.247 78.468 77214 78.165
Propanoic acid 0.825 0.859 2.66 2.462
Butyric acid 0.058 0.049 0.034 0.041
n-Vareric acid 0.000 0.000 0.112 0.000
Hexanoic acid 0.188 0.185 0.082 0.124
Acid n-Butyric acid 0.000 0.000 0.094 0.086
n-Caprylic acid 0.092 0.068 0.047 0.085
Benzenepropanoic acid 0.081 0.000 0.609 0.491
Stearic acid 1.139 2.504 0.813 1.735
Acid total 2.383 3.665 4.451 5.024
Benzaldehyde 0.000 0.000 0.028 0.007
Furfural 0.000 0.033 0.000 0.103
2(3H)-Furanone 1.458 1.856 0.742 0.453

Carbonyl

2-Butanone 6.035 7.036 2.257 2.125
Vanillin 0.000 0.000 0.032 0.010
Carbonyl total 7.493 8.925 3.059 2.698
3-Ethoxypropyl acetate 0.061 0.077 0.000 0.000
1-Methoxy-2-propyl acetate 0.170 0.184 0.048 0.058
Isobutyl acetate 0.000 0.000 0.130 0.116
Isoamyl acetate 1.552 1.584 0.450 0.532
Hexanoate 0.115 0.094 0.054 0.040
Succinate 0.924 0.408 4.659 3.178

Ester
Acetoacetate 0.209 0.203 0.000 0.000
Ethyl palmitate 1.593 3.275 0.932 0.402
Ethyl hydrogen succinate 1.488 0.816 9.003 9.787
2-Phenylethyl ester 1.486 1.883 0.000 0.000
Phenethyl hexanoate 0.056 0.188 0.000 0.000
Ester total 7.654 8.712 15.276 14.113
Acetamide 0.049 0.032 0.000 0.000
Other N-(3-Methylbutyl) acetamide 0.174 0.198 0.000 0.000
Other total 0.223 0.230 0.000 0.000
Total 100.000 100.000 100.000 100.000

Y IM: ipguk makgeolli, NM: nuruk makgeolli, 0/1 mean: Non-treatment / Heat treatment.



624 e . ukgy . 7

Aol FfElo] glo] ZFE A E]el <8l HA
) v gan Aol £X49 4 Advkal dtk(Lee JG
2015). 7Fdx 2] M2} Fo| Wsls #aAshy
(Factor analysis) 2.2 *]2]3le] g gl
A T3 9IS = 8QE BA8K A, Fig 22 UERY
Atk

Z}7}+e] Alcohol BFHES Z 99.62% M, Al1FA -2 98.
%, A2FAEE 1.59%2] FaFE o r M7t A8HT) 9
utde]= 7183 2] ©]F Phenylethyl Alcohol®] #4233~
2-Furanmethanol= 718l tE 75 w2z = 7194 8]
1,2,3-Butanetriol®] %713}tk Phenylethyl Alcohol “w],
LR 23 22 A A Frol A A =™ (Fukuda K 5 1990),
W2 (Lee TS & Choi JY 1998), FHES(Lee IS 5 1996)ll

o
o,
S
rlo
ot
%
i
1o

w_
N
1R
_Nl_'/
W
2
k)
kD

A

Variables (axes F1 and F2:99.62 %)

-1 075 -05 -025 0 025 05 075 1
F1(98.03 %)

HotA ok RAEEMERS

M= WA go] = Yehgth 8ol HEE 3 #

A Sk AFjF oA ¥, o] & {7
Agtste] ofe] TR o~
d fr7litelgte g50] v
FAdol B AEolthLee HS % 2007). WebA Acid#2]

A B A2FAEL 22.66%2] QS 1R A|
A 2de]rt o] Weke g 7t & vt oo W
gko 2 HaluEo] 3 o] F3L 3tk Benzenepropanoic acid
= AZHA] @skar, 75 2
A5, Stearic acide= F TAg] BF SV
stttk F5 2] ollA n-Vareric acide 7FEAE] o] % A
Z 52| &3t} Carbonyl 72l Al1FAE-E 99.79%°] 1L, Ester
 97.01%% =2 TS /A7) wZel, 7HEAE f5

i)
G
=2
R
rore
o
b
o
ol
32

Observations (axes F1 and F2: 99,62 %)

—_
X

@ * NM_O oM _X
00 Mt —
-
—
o™
('

. IN_O

65 -55 -45 -35 -25 -15 05 05 15 25
F1(98.03 %)

35 45 55 65

Alcohol compounds

Variables (axes F1 and F2: 99.89 %)

stearic acid

Propanoic acid

—_
S0.25 ic aG
® n-Butyric acid
8 Benzenepropa
o 0| noicadd
o - S
— . n-caprylic acid®  Hexanoic acid
Ny g ® n-Vareric acid
[T
butyric acid o
0.5
.75

-1 -075  -05 -025 0 025 05 075 1

F1(77.23 %)

Observations (axes F1 and F2: 99.89 %)

05 e NMO | M_0

o NM_X

F2 (22.66 %)

. IM_X

-15 -1 -05 05 1 15

F1(77.23 %)

Acid compounds

Fig. 2. Factor analysis of during volatile flavor components in the starters makgeollis.
IM: ipguk makgeolli, NM: nuruk makgeolli, 0/1 mean: Non-treatment / Heat treatment.
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Heated flavour & off-flavor sensory evaluation

off-flavor

NM N+ =NMT

e IMT

2 IM N x

0 2 4 6 8 10
Heated flavour
Fig. 4. Heated flavour & off-flavor sensory evaluation.
IM: ipguk makgeolli, NM: nuruk makgeolli, N/T mean: Non-treat-
ment / Heat treatment.
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