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Screen of a Novel Yeast for Brewing of Gugija Leaf
Makgeolli and Optimal Alcohol Fermentation Condition
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ABSTRACT : The goal of this study was to screen a useful alcohol fermentative yeast for Cugija leaf makgeolli (Gl makgeolli)
brewing and establish its optimal fermentation condition. Gugija leaves with various alcohol fermentative yeasts were added into
the mixture of cooked non-glutinous rice and koji, and then fermented at 25°C for 7 days. Among several Gl makgeolli, ethanol
contents was the highest in Gl makgeolli made by S. cerevisiae F-1. Therefore, we selected S. cerevisiae F-1 as suitable yeast for
brewing of Gl makgeolli. Gl makgelli with the best total acceptability and high antihypertensive action was obtained when cooked
non-glutinous rice (120 g), boiled D.W (100 mL) and J) koji (60.5 g/300 sp) were mixed and fermented for 2 days at 30°C with S.
cerevisiae F-1 (5%), and added again cooked non-glutinous rice (150 g), glutinous rice (100 g, D.W (500 mL) and Cugija leave

(0.1%/cooked rice) and further fermented for 5 days at 25°C.
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ol 23 A Z7FF YTHMin et al,, 2011). 2124,
ol59] FatHgh Askel whE HshEQl F4 #ee] F4A
I A= F4 S0l 4 1 Sl B m|xigh
AT o2 78 IV AT T3 e Aol
kA, 7R} (Lycium chinensis Miller)= 7F2]2} (Solana-
ceae)dl &3k GHEEA BEOZ L URE HIESHA
T S5, UIYh, B SRl Au) 2 A=A Aot
T7IA B A7 T2 IR Gl (Lycii fructus) @}
BRE) (X&), Lycii cortex)d] SFE5S TS A7}
Y=o} (Park et al., 2007), AFFE a7}t =5 B
= 55 Qo= T, Al Aghl A 5o tig X5
a9 5 Ot Ea5s0] BaESItk(Song et al., 2009).
w3 772 A (Lycii folium) GA S-S Wi Gl =
< WA sk 59 B0l oA Feke=E Q1% Iy
HolE S9] X|gof ARR-31aL ATH(Lee et al., 2008).

2 Ad7AES IR R 5 el s
A% o) itsl G 5 ot AElrls EEE0]
ShrEo] 122 BRISFAIL (Park et al., 2007), & 77
2z o] &3t Ax3 TlEEE T TR Ak FIAF o
= = A4S Tk

= Y o] e
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168 9 - FAHY - o)BFE - AT - o|FF
AZE3te] B gk v) At (Lee et al., 2008). T3k, A%
7R o= Az Al 1% FIAE Vst Al oF
7} 76%2] Lt AL HY2-S RS (Kim et
al., 2006; Lee et al., 2005), A1&3] 0.1%2} 7714} A 0.1%,
T 0.1% 7= YISd 24 1.0%E Sl H7tste
A& WFAIA AxF F7IAF o7 AAFQ] V5=
7} 9shEA] FaEed A HIA HEE A A3 &
AJ0] 68.5%F =22 W3 THLee et al.,, 2005).

T712F S v ee) A3k A= vE3t] 4 5 (Song
et al., 2009)°0] 7|2} A7|AE Giutel 1.0% H7}ste A
Z3F 27t 7|s/do] 95 sheA] darddedol 3l
S-S H1 5131 W 5 (Baek et al., 2011), ¥ 5 (Min et
al, 2012)2 77|12 EE g Alx 9 F4 54 5
& HaIsals Holtk. ey o]5 GA] tiA|E Aol
o] 2kdslel] ofeo] Jlomz AAAI TR} ) 2
Agle] FESE sl ghol A"S F71AF S o)
sk 7121 S 2He] o] o] AAjEojold Ao= A7}
Hoh

E AFelMe 15d vy /] d3ke s 7o
79 o] &A1 A & TR} S o] 8-S g 2
& AR Z Aikstaat WA F7A; < wEeE HZE
e aRE Agstar 7oA & whde] wE HE 210
wrde] wgol vxl= 17IRF QY] H)F sk H4
YT 5= AESS

i,

i

M2 2 &

e 20111 9gol B71%= oHelM AuiE RS Al
Folx] Tlalol AHgeISs. R 201 1S ApE
A€ AN Tk A8

TEARE SERE AR dEs WEE 55 75 (S
coreanus C-1, S. cerevisiae F-1, M-2, K-3, R-4, S. bayanus
E-1, P-2)3} ai A 3tar AE-33t ARdelA Baal 5
I AT g GW 23F(S. cerivisiae K-7, S. cerevisiae K-
10y ARSSIAL EAEA (F5)= J]EAHS7E, 300 sp)E
ARESITE. FaddEd S48 A9kSE Hip-His-Leu
7 ®F A EL] HZEE A (Angiotensin I-converting
enzyme; ACE)E &3t rabbit lung acetone powderv=
SigmaA}(St, Louis, MO, USA)AIF-S AMSSIRAL 1 whe
AR 48 555 ARSIl

HEH U

TFE Ax 9 g5 % 5 (Song et al., 2009)2] HF
712 B EEHS 48 A3AA g 2ol ARSI
ks R B

10327 WA U 75 60.5 g7} 30°CollA] 12083F 1%
AREOA SASA7] Al E2E HEE SR e

vzt et RAE R Ee] YPD HiY R E-S 212} 20 mL 3
7¥et The 30°CellA 2T MEAIA FRE AZTSA
(Lee et al., 2005; Lee et al., 2007).

HEe A 2 150 g7 32 100 g2 = 500 mLoll ¥
I F7IAF e 7R v flollA Alxd FRE Ute)
o 25°CollA 5UTF WA - APEAPISI] 2418 Al
S =2 39 (Lee et al., 2005).

MEEM g ZEHA
olehe TR d4] el Ha s 5] SRS o
+ TAARE 373813aL, pHE pH meter® S431310H,
[e)

(Song et al., 2009).

T712 9 2 e] ] WeAARE W 5 (Baek et al., 2011)
o] HPHS LR HYPAIA 30~40t9] THH 5 HrH
o oJste] FH BAL 4] B (Quantitative descriptive
analysis: QDA) S 2 T3} o] AAI5I T}, HA #s%
SR dol 7714 9 PElold 2 4 e 99
2t 54& BARBH slaL ol FolM g4 o= BAR
S A8kt 4789 & 5t 54300 gt 1~109]
BER FASH g 1 Bidks
2 e, B B e AAEe 7)sEs 71
B0 1, 7P FO 109] AR EASk] O FdEks
QDA 1| Z & TAEITh

OHX[ B MESA Moligtd £

F P A 2841 HZE A (angiotensin I-convert-
ing enzyme, ACE) A3l €432 WA =5 1 mgs
Sk AJ& 50 uLol| rabbit lung acetone powderol|A] =3t
ACE €9 150 uL(2.8 Unit)2} 100 mM sodium borate <+
& (pH 8.3) 100 uLE 7kt § 37°CollA] 103237 pre-
incubationA|Zth. 171¢l] 7]4<] Hip-His-Leu -84 50 uL
£ 713k 37°CollA] 3087 WES-AIX] 3 1N HCI 250 pL
£ 71t HES-S GA|AIFHTE. 7] ethyl acetate 1 mL
£ 75k 30%3T vortexingdt Tha 3,000 rpm x g2 15
U LA S * A5 d 0.8 mLe FH ST ©] A

< speed vac concentrator (EYELA Co., Japan)S ©]-8-9]

o HAZAIZ] & sodium borate 8- 1 mLE 75t
S3AIA FElElo] U hippuric acid®] ¥ 228 nml|
N FHEE 2450 HEART AR TATE Oz
T2 3l AE8S TSFTHKim et al., 2006; Cushman
and Cheung, 1971).

ACE ASIZA (%) = [[CEHZT T8%) - TR &
T 3=}/ {CHET F38%) -B(IE AT 8%
)}] x 100
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T71AF 2] Azl H3 ¢FS g avE
Wsl7] Y8t Alg 7 AR 55 7%
o] MEF Axgo7 K], AHga| e 9l
9EFo ¢S IE FRES o83l ¢
3 X7 B AlEsle o]59] dgke:
A3}= Table 13 2t}

Sl 7717} el H7Is 9F9] A|REREE 25°C
o 79 WEAAZE W 43~14.0%2] NEh2-S A5}
a5 e 2 Aol BAL 53] Al S, cerevisiae F-1
AYE AR 771 A HEE7} 14.0%2] 7P B 9
25 ShAslal AU 3 oleke A ErE B
AFRo] B3] Q11 Y= S. cerevisizge K-77 K-10 &
2 AZ3 HEYER 24 122%9)F 11.5%2] Hluw A =2
oNeke-g 3kl AUt wEbA Cleke: ATl 71

Table 1. Ethanol content of various Gugija leaf Makgeolli
made by different yeasts

Yeasts Ethanol content (%)
S. coreanus C-1" 9.0
S. cerevisiae F-1 14.0
S. cerevisiae M-2 43
S. cerevisiae K-3 12.7
S. cerevisiae R-4 11.5
S. cerevisiae E-1 5.3
S. cerevisiae P-2 7.1
S. cerevisiae K-7” 12.2
S. cerevisiae K-10 11.5

"C-1, F-1, M-2, K-3, R4, E-1 and P-2; commercial yeasts for
brewing of alcohol beverages.

?K-7 and K-10; alcohol fermentation yeasts from Lab. of Biotech-
nol. Paichai Univ. Korea.
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5 S, cerevisiae F-15 77|14 & wHAE] A Z&
22 HZE AASIATt. S, cerevisiage F-1 852+ Al
UE T7 AxE aREA 53] gt gsie] T=
59 T Azl ol o &=L .

N

TR o It 520l ME o] FEa 427 |sy
T7IAE ko) A7) st ebe]e] FEd ARrisd
o WA= FEE AR 23 Table 29} o] 7714} <
A7y w5 STkl wet ollehE: R 13.3~145%% 2
Zpol7} fidout B8P ACE AsiEAe 7714 A
< Sl 0.7% H7FeklE ™ 66.0%= 7FE <3ttt
3, 771 o A s EEee] Ve s =4
g A3} Fig. 13 o] 7717k 2 0.1% F7Iste] Az
2Hde7} 7137} Al 93kt BIS, Table 29 0.1%
77 ol A7) e dadd ACE AsiEAgol
55.8%F 0.7% H7F A1(66.0%) T oF 10% 8= SEAATH
71257 A H FeuR 7|5} gy B ol
2 I 5= aHsile W 7oA < e Al A
T712 A 7L FEE 0.1%7F A ZloFZ At E)

AL
o gaus

o 0.1%F H7lste] wHdelE waAy
A a el w2 oeke AAF M AC
A ZAd-e =43+ AT Table 37 2t} o|ghS 3Heke
g 790 133%E 7P =9 W3E 129717 2 g
7F AT =S TeSA3oME HE oY oA Al
gro] ZE Ay ojgke AAdERe] wlgo)A gk voly |
A SOoF Hol ¥g 9 o] % IR A IEv e E=
Zog AlgHYh. duEetd ACE AfEAE wa 7Y
o 554%2 K ¥ WE 129714 2 Wy} giich
o] AAES FHINE W ELY A A 2
] AZRE SEiMe 94 T2 98 120 g0 BeE
100 mLE 37t W5 sfal W2k $ Al Jj=AH300
sp) 60.5 g+ Al S. cerevisiae F-1 4 5%E 3751
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Table 2. Effect of addition ratio of Gugija leaves on the physicochemical properties and antihypertensive ACE inhibitory activity

of Gugija leaf Makgeoll

Addition ratio of leaves Ethanol Total acid Volatile acid Residual sugar ACE" inhibitory activity
(%) %) Pl (%) %) (mg/mL) %)
0.17 13.4+0.4 443 0.19 0.0024 4.0 55.8+0.6
0.3 13.3%0.1 4.53 0.15 0.0030 4.8 56.410.1
0.7 14.2+0.8 4.47 0.15 0.0030 43 66.0£0.8
1.0 14.510.3 4.49 0.15 0.0030 4.5 65.310.7
3.0 14.3+0.4 4.63 0.15 0.0024 4.6 60.810.5
Control” 13.8+0.1 4.59 0.16 0.0023 4.0 55.810.8

"ACE; angiotensin I-converting enzyme.

?Various Gugija leaf Makgeolli were brewed by 5 days of fermentation at 25°C after addition of Gugija leaves at different ratio.
Control; brewed by 5 days of fermentation at 25°C without addition of Gugija leaf.
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Fig. 1. The quantitative descriptive analysis profiles for taste and odor of the Gugija leaf Makgeolli.

Table 3. Effect of fermentation periods on the physicochemical properties and ACE inhibitory activity of Gugija leaf Makgeolli

Fermentation period Ethanol Total acid Volatile acid Residual sugar ACE"inhibitory activity
(days) %) P (%) (%) (mg/mL) (%)
2 4.610.5 52 0.07 0.0009 1.8+0.2 22.8+0.6
7 13.310.3 44 0.15 0.0012 3.810.2 55.440.1
9 12.8+0.2 4.6 0.15 0.0013 2.0£0.5 56.610.8
12 11.3+0.3 42 0.17 0.0013 2.1+0.6 58.610.7

"ACE; angiotensin I-converting enzyme.

30°CollA] 247 MAAIA UES A Z3), oA A3
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= 500 mLe} 1AL 9 0.1%S sk B EES A
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E3 F 7|50t 93 SAlel F8d ACEA3N
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714 9le] o1 9l Hoh B 714e) ulg A
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2 GRS UG A%, 95 A= UE AR A9
Saccharomyces cerevisiae F-15 & Adsiaict. 2 &
& WaxAS AL 23 vA S22 1202 B
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