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Manufacturing of Korean Traditional Rice Wine, Makgeolli,
Supplemented with Strawberry and Its Physicochemical
and Microbial Properties during Fermentation

Sang-Min Bae', Sang-Min Han', Jong-Myung Choi’, Jong-Soo Lee' and Ha-Kun Kim'*

'Department of Biomedicinal Science and Biotechnology, Paichai University, Daejeon 35345, Korea
’Department of Horticulture Science, Chungnam National University, Daejeon 34134, Korea

ABSTRACT : To develop a functional strawberry Makgeolli, we produced Makgeolli using strawberry as an additive and then
investigated its physicochemical properties. Among 7 different alcohol-fermenting yeasts, Saccharomyces cerevisiae JSK104
produced 17.4% ethanol on the 7th day of fermentation and was selected for use in the brewing of strawberry Makgeolli.
Changes in physicochemical properties, numbers of yeast and lactic acid bacteria, and antihypertensive angiotensin-converting
enzyme inhibitory activity were investigated during the fermentation of strawberry Makgeolli. The pH tended to decrease and the
total acidity increased as the fermentation period elapsed. The ethanol content reached about 17% on the 7th day after
fermentation, and the numbers of yeast and lactic acid bacteria reached a maximum on the 1st day of fermentation and then
maintained a constant number. The antihypertensive angiotensin-converting enzyme activity reached a maximum after 5 days of
fermentation and then was not significantly changed afterwards.

KEYWORDS : Saccharomyces cerevisiae JSK104, Strawberry Makgeolli
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beef extract, dextrose, polysorbate 80, ammonium citrate,
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15% HE9] o|ehS-& ALVt O, Saccharomyces cerevi-
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I3 dF-2 A TEES BT Wb S, cerevisiae JSK
104 75 B7124e] dao) d5E& At o= ARE-St
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HjFAS 1% 10%7FA] 212} ARS8t ollehd A4
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Table 1. Effects of yeast strain on the production of ethanol
during the Makgeolli fermentation

Yeast strains Ethanol (%)

La parisienne 10.6 £ 0.3
Fermivin 155+ 0.5
Saf-instant 14.5 + 0.6
Saccharomyces cerevisiae JSK101 151 £ 0.1
Saccharomyces cerevisiae JSK102 151 £0.2
Saccharomyces cerevisiae JSK103 155+ 0.5
Saccharomyces cerevisiae JSK104 174+ 0.3

Table 2. Effects of strawberry amount on the ethanol prod-
uction during the Makgeolli fermentation

Ethanol (%)

Strawberry (w/w, %)

5.0 16.7 £ 0.2
10.0 17.0 £ 0.1
30.0 174 £ 0.2
50.0 150+ 04
Control 17.1+ 0.3

2A, 5%5 A& vl gt 2polE HolA] Tk
(data not shown). W&t H& &% HEFS 592 s}
At

atda| w30l UM 7)o HH MII

arFHbo] S8 =5l AE7E 5%, 10%, 30%, 50%
AN 22} HA7VSHAL S. cerevisiae JSK1045 5% L3 25°C
of| A 747 WrEAIZ L. BY|E 30%71A] H7sle] Hadt
obAe] 9] oleks AATRE 174%FEA] B7]S YA Qo
a5 2] 17.1%9} Blatste] fogh 2jo]E HolA] ¢
QXTH(Table 2).
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HHA D7) 21-f9] o] 9531
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s F wr(ofdee| o|EtEE S W dao| ¥t
W Qe A ] P G G131 A,
TR 100 g, U= 40 g, HE7] 30 goll S. cerevisiae JSK
104 ¥ 5%E H7FRE F- 25°ColA 1294 109744
WA Wl TE e ] ¥sE =
313t Table 30419} o] a7} XIP=iA oehs:
o) Z7ler} 7ol tlET eFEle) B ek
B oflgkgo] 17.4%9} 17.8%2 HUX|oll =31%aL, o]
ol G ALte) O o S7FeHA it ol &R
7F arre &= Qe o] udEe] &3 wavt T4
d Ao| opz}, TE 7dA ol =23 oF 17%2] E3E 5
=7} S. cerevisiae JSK104 T2 &3 A AR =
2e137] Wit 7FsAdol vk B3, S E 7Y o
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Table 3. Changes of pH, total acidity and ethanol contents during the Makgeolli fermentation for 10 days

Fermentation periods (day)

Sample
1 3 5 7 10
pH 3.92 3.45 3.62 3.61 3.62
Control
Total acidity (%) 0.21 0.48 0.51 0.47 0.44
Makgeolli otal acidity (%)
Ethanol (%) 39+0.1 7.7 £0.5 13.0 £ 0.2 174+ 04 17.0 £ 0.2
pH 4.01 3.45 3.65 3.62 3.61
Strawberry o
Makgeoll Total acidity (%) 0.17 0.51 0.47 0.45 0.45
Ethanol (%) 3.8+0.2 8.1+04 135+ 0.2 17.8 £ 0.1 175+ 0.3
“Total acidity described as succinic acid.
o] a% ASo] AA|71e HEV|E Eoj7f a9 w52 Total acceptability
5
<lsl o] A3 el Ao FH S

w3 Bhelsh o7 ahde)] pHE WA 197 2
7} 3.929} 4.010014) B 1084 247} 3.629} 3.617H4] Lo}

A= 74eFS B} o] A3 Kim 5 [18]°] 2UE 3
7Vet wdele wE F pH Wske Wa A& pH 6.0014]
g AlSSRAA 23 pH 42E Holh whEE v
e A7) AR 2718 BIChs Baist $A1S,
Lee ‘5 [13]% 2Fae] Tar} AlA=WA 27] pHE| HA4%F
s} WAV} Q1 go] ne) e 32 Baud vl 9)
o}, 2kag] g = 22 sheke] Wl nAgEe] gdHe-
ngoﬂ m}g} 01011/]-—— 74_; _7|:7<-]QU:1 A= A _4

dol| wheba] Bhde] ao] Alst 9 Yol E GRS
k. Lee 5 (131 28] ¥E & ik A7k

W3S HPLCE w23 23, lactic acid’} 2& 717F &2t
&Ko7 Z Z7FE BAAL, Hsh 8] tartaric acid9}
citric acid, 538} 2199 fumaric acid 5°] W& |7t =
A3 SRS GR35 2. M, succinic acide HE 27|
AEA b} BE 3UE gl A% 0z A
e %ﬂr 5‘}%3} B Ao ME 2 195 2r)ekde
Fae) o) ke 742 0.21%9} 0.17% 9301, 2
= w43 _7}0}04 717} 0.48%2}F 0.51%ZA
Ok 2.3~3H) 7}eke] 22t =712 Bt} o]F A E wg
I Bt grebde)e iz whde]] T4 IR 10
A A 22} 0.44%9} 0.45% 24 LA 3972 F4tk gl 2
2ol glo] VAT +22 ALt olEig S wis)
20], 2UE kst Az 2] dEolME AL
7d%Fo] Barg u} Uvh18, 19].
o gRE Aol HUIE Bl W 7Y 9] Br|ubds]
A e AAlet] B7] 737} 7 2] e) Bl
W3 AT Fig. 13} 2o}, Br|ebde)s g2 ubdeld)
wlafo] A1k 25k, WA WA ol SR Breke
551, 419 2 MBS, AR F B 218 4
7YelA) eke: mlelieh ok Yigkort @] Gk o] 3lo]
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Fig. 1. The quantitative descriptive analysis profiles for taste
and odor of the control (closed circles) and strawberry Mak-
geolli (open circles).

ShA, whde] Har) A s St AIRE A&
2 3|3t FAA7F S0 = YPD 2 MRS $Hul o)
Este] AR} ikt o] Wsks 8313tk (Fig. 2).
R} RS HIES vAIEY] 4= 2] dEv) Al
ﬁﬂﬂw T3] 7k, @7 e de]ol| A &R Ao
395 6.1 x 10° cfu/mL, && 1095 5.8 x 10° cfu/mL
olglon, thxT wkde]ox 3¢ 6.5 x 10° cfu/mL, 10
A 4.1 x 10° cfu/mLe]|JTh F2HTe] = drekde]d)
A 3974 2.3 x 10° cfu/mL, F& 1094 2.2 x 10° cfu/mL
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uae] BE T g X QElL g (ACE)
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Fig. 2. Changes of yeast (A) and lactic acid bacteria (B) viable

(closed circles) during the fermentation for 10 days.
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TS, L-arabinose, xylose, D-glucose, D-galactose, D-
cellobiose, D-lactose, D-maltose, D-saccharose (sucrose),
D-trehalose, D-melezitose, D-raffinose, adonitol, xylitol,
inositol. D-sorbitol, glycerol, calcium 2-keto-gluconate,
methyl-a-D-glucopyranoside, N-acetyl-glucosamine 5] 2}
T BAdEl g A5 AFS 3 27 glucose, suc-
roses A3 Sads thFE-g ABA71A] Zekltt

@jshdele]) Az 2 2 549 31

®)

| “*_\.\___
/ %-;-W:_A—_"—.—:A
8 — —
L

o 1 3 L] T 10

Viable cell counts (logyCFU/mL)

Fermentation period (days)

cell count for control (open circles) and strawberry Makgeolli

100

80

//‘_:——___"
60

40

ACE inhibitory acitivity (%)

20

o 1 3 5 7 10
Fermentation period (days)

Fig. 3. Antihypertensive angiotensin I-converting enzyme
inhibitory activities of control (open circles) and strawberry
Makgeolli (closed circles) during the fermentation for 10
days.
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Table 4. Microbiological characteristics of Saccharomyces cerevisiae JSK104

Saccharomyces cerevisiae JSK 104

Morphological characteristics

Shape

Vegetative reproduction

Size (um)

Ascospore

Pseudomycelium

Cultural characteristics

Growth on YM/PD media

Growth/color on YPD medium

Growth on Vitamin-free medium

Growth on 50% glucose-YPD medium

Growth on 5%/20% NaCl-YPD medium

Growth on temp/pH range
Assimilation/fermentation on carbon sources
D-Glucose, D-Saccharose (sucrose)

L-arabinose, Xylose, D-Galactose, D-Cellobiose
D-Lactose, D-Maltose, D-Trehalose, D-Melezitose
D-Raffinose, Adonitol, Xylitol, Inositol, D-Sorbitol
Glycerol, Calcium 2-keto-gluconate,

Methyl-a D-Glucopyranoside, N-Acetyl-Glucosamine

20~37°C/pH 4~8

O, oval; B, budding; C, cream; YM, yeast extract-malt extract; PD, potato-dextrose; YPD, yeast extract-peptone-dextrose.

ORI F2h Feke SNl ke Bk a7
oF 17%2 A3t Hxol Yajgla, ARsh AT
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