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Optimization of Culture Conditions for the Yeast and Analysis of Qualities of
Makgeolli Brewed with the Yeast Isolated from Korean Traditional Nuruk

Hyang-Rin Kang, Ae-Ran Lee, Young-Hee Kwon, Jae-Ho Kim, Hye-Ryun Kim and Byung-Hak Ahn*
Korean Alcoholic Beverage Research Center, Korea Food Research Institute, Gyeonggi 463-746, Korea
(Received 16, November 2012., Revised 29, November 2012., Accepted 30, November 2012)

ABSTRACT : In this study, a novel yeast, Y111-5 for Makgeolli manufacture was selected from Nuruk yeasts, and
its optimal culture condition were investigated. The Y111-5 strain was identified as Saccharomyces cerevisiae by phy-
logenetic analysis of 18S RNA sequence. The maximal growth was obtained when the yeast was cultivated at 30°C
for 15 h in the medium containing sucrose 9% and yeast extract 5%.

KEYWORDS : Carbon source, Dry yeast, Makgeolli, Nitrogen source, Nuruk, Optimization of cultivation
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20099 EHAE Al Ae] A8l Fga 2] fEld,
obr| =k, f714t T Bt Al B Bil(Lee et al.,
1987; Hong et al., 1970), F-4E H7}ol| &gk vz <]
ZAZA g3 3k AF(Kim et al., 2008; Park et al.,
2011), 2rd el 9] geta el digk A-*(Shin et al., 2008),
2 9ol % 34 AR (Lee er al., 2000), 7] FHF=2]
Abgol o]l ubAz] o] EENA(Lee ef al., 1996; Lee
et al., 2010)5 Th¥e A7F HAE Qo 95, &
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SHAE 2.0%(w/v) glucose, 1.0%(w/v) yeast
extract, 2.0%(w/v) Bacto-peptones AME-3F] 30°C, 120
pmO = 24X7F Bt e wjFsisit. # wj A=
3.0%(w/v) glucose, 1.0%(w/v) yeast extract, 2.0% Bacto-
peptone, 0.1%(w/v) MgSO,-H,09} 0.5%(w/v) KH,PO4
(pH 6.0) ARE-sIATE & WS S5t MFAE 2.0%=E
H%3k shaking incubatorolA] 30°C, 120 rpmoZ ul|
3ttt iAol ARSE A9k glucose,
fructose, sucrose, high fructose syrup (DAESANG, Korea),
molasses (EVER MIRACLE, Korea) 59] ©4¥ Aok
3,6,9%% AU yeast extract(Difco, USA), Bacto-
peptone(Difco, USA), urea, tryptone  (Difco,
USA), ammonium nitrate, ammonium sulfate’s2] 4
A Ak 1,3,5%% ARSI, Bl #7171 Hof 3
A ke AJ°Fe Sigma- ALDRICH, A19FS AM&3k3ith
(Kim et al., 2006; Song and Kim, 2002).

AdE FHA ujx|e} 2w S Rl e 347
AR FAEE T SR 2 X dAFS 574

STt

2%

casein,

UEAH | Ee| £H

2w el Rlo] st 2] #5E shaking incubator
oA 30°C, 120 rpmoZ 24A|7F FF vjeF & nl gy
< 3,000 x goll A 1087F A4lEe] skt EelE #A
& SHTE 13] AFHSIAL 80°CollA 24A17HE3F o]
g j7pA] Ax2AIR & A2 gA4 e FAE EEfdte] F
shal FFroll &g A7l - UV/VIS spectrophotometer
(Diod-Array) HP 8453(Hewlett Packard, Palo-alto,
USAYE AHE3td 660 nmollY F8=8 533 X
HozRE wjoklle] Az @ALL 24Tk Park
and Ok, 2003).
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ol ARE A %o 0.5%= 1ol Frlelgon 2as
25°Co|A o]FofFth wart B 9= 120 meshe] A
& AHgste] Ak
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ot & A

SR DB-ALC2 column(30 m x 0.53 mm LD. x
2 um film thickness: J & W Scientific, Folsom, CA, USA)
o] A2¥ GC(6890N, Hewlett Packard Co., Palo Alto,
CA, USA)E °]&-3}9 oven 70°C, injector 200°C Z2]3L
detector 250°CollA] = B35} pHYF L F shafe
Z+7} pH meter(HORIBA D-51, HORIBA Ltd., Kyoto,
Japan)®} PE=AI(ATAGO Pocket PAL-1, ATAGO Co.,
Tokyo, Japan)& AME3le] AT FAR: AR
10 mLY| phenolphthalein A|A|2F 2-3 W22 7}8le] HF
T LZFECRE #4301 N NaOH &0 2 s
g YePd wj7kA]9] 2% mLTE acetic acidZ YEM)
AtH(Liquor manufacture textbook, 2010). LT
Dinitrosalicylic  acid(DNS) Method®ll ™=} UV/VIS
spectrophotometer (Diod-Array) HP 8453(Hewlett Packard,
Palo-alto, USA)YE ©]83t9 550 nmol|A] S8 =5 4
st #FE3 glucose(Sigma, St. Louis, MO, USAYS
FEHE Alxste] FFEAAI vlaste  FEET
(Miller, 1959; JSBA, 1993).
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Table 1. Chemical contents of Makgeolli brewed with various yeast strains isolated from traditional Nuruk

Yeast Alcohol (%) pH Total acidity (%)" °Bx  Reducing sugar” Sensory properties
control 11.8 3.57 0.46 9.0 8.1 weak flavor, bitter

30-4 129 3.55 0.52 9.1 9.1 alcohol, sour, bitter

64-5 14.8 3.62 0.41 9.6 7.2 savory, sweet, sour, bitter
89-2-3 114 3.53 0.59 8.9 9.7 ferment, sour, bitter

107-1 12.8 3.50 0.58 13.8 37.3 sweet flavor, Astringent, weak taste
111-5 12.7 3.52 0.57 13.7 34.9 Astringent, sour, bitter

113-9 14.7 3.57 0.50 9.3 9.2 sweet, sour, weak taste

140-5 13.8 3.40 0.62 9.6 8.0 sour, bitter, weak flavor

193-5 11.1 3.43 0.65 13.7 33.7 sweet, alcohol, sour, bitter
291-10 11.8 3.43 0.68 10.7 21.6 alcohol, sour, bitter, Astringent
H3-7 124 3.50 0.62 9.0 10.2 ferment, fruit taste, sour, sweet
H4-3 12.2 3.51 0.59 8.9 8.6 medicine flavor, sour, sweet

l)%, Total acid contents described as acetic acid.

“mg/mL.
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Table 2. Organic acid contents of Makgeolli brewed with various yeast strains isolated from traditional Nuruk

Yeast Oxalic Malic Lactic Acetic Citric Succinic
control 0.00" 0.18 0.42 1.07 2.30 0.06
30-4 0.00 0.31 1.13 0.92 2.47 0.10
64-5 0.00 0.02 0.75 0.09 3.10 0.16
89-2-3 0.00 0.09 0.13 0.02 4.01 0.16
107-1 0.08 0.02 0.78 0.20 3.21 0.13
111-5 0.04 0.02 0.62 0.23 3.29 0.12
113-9 0.00 0.20 0.24 0.23 241 0.16
140-5 0.00 0.07 0.65 0.48 3.48 0.17
193-5 0.00 0.04 0.18 0.21 3.30 0.08
291-10 0.01 0.02 0.32 0.36 4.50 0.10
H3-7 0.00 0.16 0.71 0.34 3.99 0.20
H4-3 0.03 0.13 0.31 0.02 3.53 0.19
“mg/mL.
Hde2 1.5 1L8Fe] HdeE Alxste] 25°ColA S?J_ o 45 2 =2
7R A7 T BTe R0 B, et el B
S S0 7 Hr1sktH(Table 1). %}i% =11, 1~ @44
14.8%5 JERNRL Y64-55 ARE-E 27} 14.8%= Aol gl mRe Al J3e HES 4
7 =A velst) Zhzte] whde] pHe wExld 48 I Table 33} 2tk glucose®} high fructose syrup®] 73
o dme YYHEE AT 5 D TG AT E Bl 369%= F/Hl Wk Ax #AY =G

+=dl(Song ef al., 1997) ¥ A& pHE 3.40~3.62 =
o7 Yepgth FEE 8.9~13.89 FEE HIL
o] ¢ TRI} dojuA] ot BHEo] =4 vEha &
& BE7F A dofutES skt °‘:’% e
o] 7|4R o] §HI x| FEFS F= T8
™ (Park and Lee, 2002) 2H7], 729t 53} +§}H°1
2]e] &3 gl 7]o]3l=(Lee and Lee, 2000) 3H
ke 7.2~37.3 mg/mLE 2 t&ﬂ%?éﬂoﬂ Hjg] v gk
Ueldith & 629 2438 G714 =S Table 290
BRI, AFEE AE WE citric acid $Eo] 2.41~
4.50 mg/mLeZ HAX o2 =4 YEITE So 5(1999)
& AFAZE Al Aspergillus kawachiioll 23l FAAro] AY
AT BAg bk Qo] s AR - - B AR R
w2 o] 2 AZHETE 1 ST Y291-10 A BHd e
7} 450 mg/mLE 7P =2 3RS ¥t} Lactic acid
£ Y30-4 AHE =87 L13 mg/mlE =4 Ve
U] Ao E 1.00 mg/mL 7] THe] 58 BT
7102 wrdelolA w2 A9 whdele st
Fe wole 9L S} Succinic acide HAAHO=Z
0.08~ 020mg/mL TFHOZ YENSIT malic acide
0.02~0.31 mg/mL THS BT

ISeasibd —1—§]r§‘ olf] 7|Zwrt A w4z E A
FeE Y1538 HE 9 SR ’d sttt 4
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Table 3. Effect of carbon sources on cell mass production

Medium Growth Dry cell Ratio(%)

Blank 0.251" 1.86” -
Control 1.174 6.33 -

3 1.174 6.33 100”

Glucose 6 1.824 9.48 150

9 2371 12.13 192

3 1.538 8.09 128

Fructose 6 2.139 11.00 174

9 248 12.65 200

3 1.579 8.29 131

Sucrose 6 2213 11.36 179

9 2.517 12.83 203

3 1317 7.02 111

H.F.S" 6 1.887 9.78 155

9 2.152 11.06 175

3 1.071 5.83 92

Molasses 6 1.419 7.52 119

9 1.765 9.19 145

YAbsorbance at 660 nm.

2
“High Fructose Syrup.
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Y111-5¢52] Aol &gt e sucrose, fructose,

glucose, high fructose syrup, molasses =22 UEFST,

A4 AA

AR FT0] A mA e Bade] e HES 4
I= Table 49F 0}, Y111-5% yeast extract 9} tryptone
o] A7t 71z #AFE sk AoE YERY 5%
HA7Y Al 22 13.82, 12.54 g/L& EH 21}, Bacto-peptone
o] A 3%0lA Az #AlFo] 11.50 /L= HAE
Efffo] L o8] H7h= Ao Kol At He A
< & F AT Ureas 1% H7HeE 4 Ax A
11.85 gL YEMIA Y 1%E 2343l 3,5%F 7t
735-<l FA438] hAste] Ko Efo] HA Xale AL

Table 4. Effect of nitrogen sources on cell mass production

Medium Growth Dry cell Ratio(%)

Blank 0.319" 2.19” -

Control 2.591 13.19 -
IR 2.190 11.25 85”7
YE.? 3 2.685 13.65 103
5 2.721 13.82 105

1 1.862 9.66 73

B.P” 3 2242 11.50 87
5 2.043 10.54 80

1 2315 11.85 90

Urea 3 0.021 0.74
5 0.035 0.81

1 2.485 12.68 96

Casein 3 2.345 12.00 91
5 2432 12.42 94

1 2.125 10.93 83

Tryptone 3 2.362 12.08 92
5 2.456 12.54 95

0.1 0.533 3.23 24

AN? 0.3 0.592 3.51 27
0.5 0.464 2.89 22

0.1 0.607 3.58 27

AS.” 0.3 0.646 3.77 29
0.5 0.766 435 33

YAbsorbance at 660 nm.

3)%- ’

Yeast Extract.

5)Bacto-peptone.

9 Ammonium nitrate (NH,NO;)4).
”Ammonium sulfate ((NH,),SO,).
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—6—optimized medium

Dry cell (gA.)

0 3 6 9 12 15 18 21 24
culture timethr)

Fig. 1. Comparison of Growth rate of Y111-5 grown in control
medium() and optimized medium(*), respectively.

& AN casein®] 7= 12.00~12.68 g/L 2
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NH,NO,= 7ol 0.3%7F 3= 79 AFo] A3

He Ao ek

v A7k A
Y111-5¢52] v Akl whE Az A2 w3
ZF o] $5E HAujx|ellA] vl geE 7o) controloA] Hl
Sk gtoll Hlste] 2 <Fo] @WolA| 7] AlAste] v 154
o] 1234 g/LE HUAE YERNATE. control HIA]ol|A]
G -2 vl 12417 o] FHE 24X]714] 8.14~8.52 g/L
UERd i ZHu ] el A v kst 2wl 12417k
SAIZE Atelell Ago] F43] Frtstom o & 2aY
A )e sileuy 24X7HA Az dARS 11.55~
12.34 g/L& YERIATE. o) A#} 111-5 #+59] HA
W R ofl A o] vlFAIZES 15A17k0] 7HE A je Ao 1
EPSLTHFig. 1).
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Table 5. Chemical contents of Makgeolli brewed with control yeast and Y111-5

Yeast Alcohol (%) pH Total acidity (%)"” °Bx Reducing sugar”
control 11.8 3.57 0.46 9.0 8.1
111-5 15.2 3.63 0.86 9.6 13.2

Yo%, Total acid contents described as acetic acid.

Jmg/mL.

Table 6. Organic acid contents of Makgeolli brewed with control yeast and Y111-5

Yeast oxalic malic

Lactic

acetic citric Succinic

0.00"
0.19

0.18
0.30

control
111-5

0.42

1.48

1.07
0.94

2.30
1.56

0.06
2.14

“mg/mL.

Fig. 2. Dry yeast manufactured by Spray Dryer(Y111-5).

wAg 7t €53 =4 UEksTh @e —?— T
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ZAzg]o| A lactic acid®} succinic acid= -|-r7] A = 7
< FFS AA|ete] HARe] F fUkeR ‘JrE]r‘XALE}
(Lee and Lee, 2000; Song,1998)= X119} thA| 2 U3}
ArkTable 6). & AFE Brh2 3 WAA T 22
A zo) AHEEE 75 2 28 A0A9] ARl A &
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Y111-5 #5371 A =) A 459 A wjg =

Aoz 71E YPDHIR] 5 A0 2 sucrose 9% A4
PO 2 yeast extract S%NASI] ARE Al 718 YPDH)
Ao 633 gLE AAEAE  @A7E H AR oA
13.82 g/LZ Z7F3 A8 15Tt HAux] XA o]
o] HAujgF A7+ 93l controlBl A &} FHZ iR =
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