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Characteristics of Organic Acid of Makgeolli by Yeast Strains Type
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Abstract

Organic acid fermentation by yeast an important in the flavor and aroma. June 19th brewing each by each of the kinds of yeast
(Instaferm, Instaferm red, La parisienne, La parisienne red, Fermivin, Safbrew wb-06, Safele s-04, Song chun) were analyzed organic
acid during storage life. All yeast with reduced organic acid on 4 days. On 10 days, Instaferm, Instaferm red, La parisienne, La
parisienne red, Fermivin yeast with the increased organic acid but on 19 days these reduced organic acid and maintain to 28 days.
However use of Safbrew wb-06, Safele s-04, Song chun yeast the organic acid at storage and maintain organic acid content to 28 days.
The variation of each organic acid during storage life characteristic of the yeast.
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A= oF il d ol fEjuetelA HAt A
ogE &2 HFE)e] 4oz dagHor FEe
TRl wet g Fret BkE AYn, FE 3 9
A aTup 2 JEA FEE TSt YRS
AA AAFEATHKim DR 5 2012). 2H2g]= oz, 2o]
A, B2, BE B, ©HE Foll 85 9 fkgo] A
A gkt fr1ike Al EES g 7R
ATk R EATHLee YI 5 2012). FESF Tl 20k A
ob, glonh 7l 5 ohekgh gho] o] 9-3A low, &
20| FHFe oF 6-8% HEE, THE <ol Bl ¥
=47 v& HoltiKim BH & Eun JB 2012). 2000
of (well-being)o] EME7} Ho] RAFC9} £ 9
o7t dsEddA F83HA AAFH7] AlZetdA], 92

= fEygte dEEelgle A, g2 & vlEA
Aggd 54 5 Ae7iA I8 ES et de
e WMl wPEEe] EskRFel 20091l 213,585 KL
(Kiloliter), 201030l 385,740 kL, 20113l 443,778 kL&
gde]e] Ango] Frbetdth 28y 2012 414,550

kL, 2013 383,716 kL, 20143 376,560 kLE =+Z2g] 9
AH|Fo] Z4ASHA = +=H|(Korean Statistical Information
Service 2015), FTA /W o2 9= &E0] oz E9f
A HHEA ARARES] BAlo] B4kE S Yehd ddLe
2 ARG mEA 3 F/ AEA &R 7130
ubdg] sde] Q3 AAoln dAA FEET S
Aele] ag3sE sl FrERE oyt FgA
B A7) o] Fojxof & Ao E ALEHTL

Az FAZolA BRY Fiel wet 2HEg Y
n| &} sto] AAATt LA UAtkYu JC 2013). ©]
Az ARl TR wde 52 A4 &
A& Ao =, F= 2de] Axd o]&&He &
& F5F+= Saccharomyces, Phichia, Candida, Hansenular,
Troulopsis % &°] ATHKim HR & 2009). °] & 7}
gl AMEER e ERE2E Saccharomyces cerevisiae
aRE A JojA v, wE S & A
3ote] gA Ael T2 AW, 9FQl W Aol o] 8=
At =3 Al HA DA ge] B et ot
of vl fFHAt A= Tl ik OS B&H0 4
A7} Ru=EAA AlF i 9 A28 AESE Fofol A
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= ZFgaty Q)T Chemler JA 5 2006).

wAde] o] FH4& iy s %i% S, FAh 3
2 AA=HMH(Jeon HI 5 2014), Taagox A==
714k Ay gt FAS dAske 48 THIm
CY 2012). =28 W9 H714H pyruvic acid, malic
acid, succinic acid, tartaric acid, oxalic acid, fumaric acid,
citric acid, acetic acid 5°] €T X 2™, lactic acid, acetic
acid, citric acid 1 2] F2 F7]|4ke] =4 2 skgFo] ot
A AAAR] vr& AAste=H 8% 7ss Tt
(Lee TJ 5 2009).

) wé EF4d g AFE S5Vl w2 g
Azl 714k Z*é(Lee SI 5 2011), ®e] EF =4
of W& EX(Lee YI & 2012) g 9 $EAAA &

ol

2 g {714k Hﬂﬁ]{Lee T &
A f714 #EE /‘J(Jm Y 5
GW % 2012, Jung BM 5 2013) 5o A7t RauEd
o E+«l el W& ”Wéﬁ] W f714ke] wste] of
3 AT o] o] Fo|X|A] ¥ Adsolth
wEtA B A A w2 Az F= ARSEHILL
A= 859 S cerevisiae ERE U102 wdE] A% 7]
Zb & WslelE {4k 2AE B85k o]E FEl
A

5 2009), H71Eo e o
5 2007, Im CY 2012, Kim

B ATE 2015 6 195E A&t 429 Bt 4
TEROH ATl AH8H EARE dA] EE] Az
F2 AgEI = &R Z, Instaferm(Lallemand Inc.,
Canada), Instaferm red(Lallemand Inc., Canada), La pari-
sienne(S.1. Lesaffre, France), La parisienne red(S.I. Lesaffre,
France), Fermivin(Lallemand, Denmark A/S), Safbrew wb-
06(Fermentis, France), Safele s-04(Fermentis, France), Song
chun(FHEZNEAT2, Seoul, Korea)S FY3tA ARE-
3t o, 7 S 2= aspartame powder(AJINOMOTO Co.,
AH&-8FA T

Inc. Japan)&

2 EI-X xﬂx

ped bl

500 g

3 F4 900 mL, 7;4& 4. mL, 277} o2 829 an
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714k 2485 022 pum membrane filter(Agela
Technologies Inc., Newark, DE, USA)Z <3} &, HPLC
(High performance liquid chromatography, Agilent HP
1100 series)Z 2A3tAth Hyg phenomenex Kinetex
C18(4.6x250 mm, 5 pm particle size)2 F 7§ 23}
ARESER oM, o542 0.05% phosphoric acidE 0.7
mL/min®] %502 SHFIY FYUHFS 10 pLO]OiJ_
AP2EE 30°CE -er]o}OﬂE]— ZhS B 2EE
714+ 0.8 mL/min® f&08 FEE B-S 8902
mM Bromothymolblue 15 mM Na2HPO4, 2mM NaOH)3}

SAIZL & 440 nmollA HE3IAAT

4. SHXZ|
SA X E]= SAS ver. 92(SAS Institute, Cary, NC, USA)
& ol &3ty B AHESATh

6‘]—9&‘\13} La Par151enne
A7k 2 ef o) A% 713 1Y
of Add 714kl FFE HPLCE Old‘lokﬁ# 4
chromatogram< Fig. 19 A|AISHATE AEd F714F
oxalic, malic, lactic, acetic, citric, succinic acid= 1=
Atk Fig. 200= AR 1¢94akel] AZE 67FA] f77]
Ao grgS 8Fe axdEE Yt HEd /714t
% citric acid7} T+ f714F RGP 24 AEH
o, I He= 819.4(Instaferm) ~ 1151.6(Song chun)
mg/LE SRJAE A lactic acid?} 522.4(Safele s-04) ~
661.5(Fermivin) mg/L, succinic acid’} 306.8(Fermivin)
~ 370.5(Song chun) mg/L A2 ZRIFAT HEH|,
malic acid, oxalic acid, acetic acid= Z}Z} 65.5(Instaferm)
~ 136.9(Song chun) mg/L, 124.2(Safele s-04) ~ 179.0(La
parisienne) mg/L, 115.7(La parisienne red) ~ 170.2(Instaferm)
mg/Le 2 #Rlste] g f7]4tel nls| Foizoz e
geFe 7R Aoz 3AE 4 AT
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1. Oxalic acid
Oxalic acid= F714F 5 HlalE 7H4ko g Algko] 7t
Holt}, B A A oxalic acide= A 717 &< 4
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Fig. 1, HPLC chromatogram of organic acid in La parisienne
(C1) and Fermivin (E1) Makgeoli on 1st day of fermentation,

Rof| W& oxalic acid®] ¥3}FE Fig. 30 YeERAATH
A 1¥ol= La parisienne &2 H7ste] Azxd =h2
ZollA 179.0 mg/LeE 7P E95o1 Safele s-049]
1242 mg/LeE 7P vA ERI=SITE Safbrew wb-06,
Safele s-04, Song chun E%7} 7l wbde]= 53]
o FAE BRJAN JhHol|, Instaferm, Instaferm red,
La parisienne, La parisienne red &% 7} 2r4e]= 4Y
ZHEE] 10€274A] oxalic acid7F ©HAl E71shch 7HA5HS
ot} AA 28U}l = Safele s-04°] 68.6 mg/LZ 714
O™ Instaferm®] 552 mg/LOZ 7P W& ZoF
A=A, A7 52t 7P B s 1¢94 33
g - 28Ya A 116.0 mg/L)S RS 2EEE La
parisienne EEE FH7IgF wEEE ERIHATE Safele
s-04 ARE VIR 2Egrt P A wWskEsse
mg/L)& ETh

toe gp

2. Malic acid
Malic acide H#E21& 20ks Ules f714tez A%
717F &9t WMSIEFS Fig. 40 AASETE A 193k
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Organic acid on 1 day
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Fig. 2, Day 1: Organic acid (Oxalic, Malic, Lactic, Acetic, Citric,
Succinic acid) content of eight Makgeoli by yeast types on 1
day (A; Instaferm, B; Instaferm red, C; La parisienne, D; La
parisienne red, E; Fermivin, F; Saforew wb-06, G; Safele s-04,
H; Song chun).

oxalic acid
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Fig. 3. Changes in oxalic acid of Makgeolii using different kind
of yeast during storage life,

Instaferm, Instaferm red< 77} 65.5 mg/L, 73.0 mg/LS
=, La parisienne, La parisienne red, Fermivin, Safbrew
wb-06, Safele s-04, Song chun®l H|3}e] & F=X5 B
Il Song chun ERE 713 w27t 7P &2 44
(1369 mg/L)E Eot. A% 4Yxbell= Fermivin(115.9
mg/L)S ALetn =T 7HAstAth Safbrew  wb-06,
Safele s-04, Song chun®] A% 109kl F4sHA A
St AT Instaferm, Instaferm red, La parisienne, La
parisienne red, Fermivin 5718 Th 19€ Aol Safbrew
wb-06, Safele s-04, Song chun & WHEZo| §llon}
Instaferm, Instaferm red, La parisienne, La parisienne red,
Fermiving & Z0Z 7439 on 28Ut Song
chun B2E #H7Fs 227 76.5 mg/LOE E8kS
w Fermivin 2H2 8= 399 mg/LoE 71 BA &<l

= A
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Fig. 4. Changes in malic acid of Makgeolli using different kind
of yeast during storage life,

citric acid
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Fig. 5. Changes in citric acid of Makgeolii using different kind
of yeast during storage life (unit : mg/L).

3. Citric acid

Citric acid= =4 e] T&ol H3et pHE A|-F3h= A
o= 4HA o gz Fulo] T2 £ o=
BHATKKim DR 5 2012). & A5 53 42 8%
o] Ao W vl WalgS I E Fig 59 Y
ERRAh AR 1€kl Song chun®] 1,151.6 mg/LoZ
7} =ton Instaferm©] 819.4 mg/LOE 71 wHA &
A=At 4dA}ol Instaferm T X9 FermivinE 2= 7}
7} 926.3 mg/L, 10122 mg/LO.2 ZF Z7I5t39 1 &
axre] 2Eee] citric acide ZF4 Z43tAth 1093}
ol Safbrew wb-06(606.1 mg/L), Safele s-04(633.9 mg/L),
Song chun(636.4 mg/L)> H2 8 7haste] 287 74A]
Z 3} glo] FAFHAT. whHol| Instaferm, Instaferm
red, La parisienne, La parisienne red, Fermivin< 10€ =}
ol 77} 1012.8 mg/L, 1041.5 mg/L, 1164.4 mg/L, 1149.8
mg/L, 1128.8 mg/LO & Z7}3t9 01t 199219 Instaferm
2 572.5 mg/L, Instaferm red<> 581.2 mg/L, La parisienne
2 634.7 mg/L, La parisienne red< 647.9 mg/L, Fermivin
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Fig. 6. Changes in succinic acid of Makgeoli using different
kind of yeast during storage life (unit : mg/L).

£ 619.6 myLOE L Z07 7143 on 28Ut &2
W3t glo] FrA=E A

4. Succinic acid

Wrlsel 4 vpgele) F8 4714 F shhel succinic
acid2 Lee YJ 5(2012)°] Ragk oA w4z wa
g F Fa3 AR ARAHJT. A 183k 8
o anE #Hrlste] Alxd 92| olA 306.8(Fermivin)
~ 370.5(Song chun) mg/L #2E T-E 7|4kl Hlaf &
ko] glo] eIt I#)Y} Instaferm, Instaferm red,
La parisienne, La parisienne red, Fermivin< 4 2}5-E
succinic acid’} F7Fske] 109kl 420 mg/L °l/de =
Z7Ft AR 1994k T4l ZFAsto|(Instaferm:
2243 mg/L, Instaferm red: 233.0 mg/L, La parisienne:
220.6 mg/L, La parisienne red: 229.0 mg/L, Fermivin:
229.9 mg/L) 28L47FA] FAIE AT WHHO| Safbrew wb-
06, Safele s-04, Song chune 4ol 7+a3ted 1094 ol
= 247+ 201.2 mg/L, 199.5 mg/L, 18]l 216.2 mg/LL.
aste] 2897HA FAIH AT

5. Lactic acid

Lactic acid®] A&717tF St As}FL Fig. 79 YERY
Atk AR 1€2k9 lactic acid Safele s-047} 661.5
mg/LE 7Hg B3k Fermivin®] 522.4 mg/L=E 7 &
2 FAE YRS A% 4d3fol= 2 vt &
H37E Iloy A 1093}l Instaferm, Instaferm red,
La parisienne, La parisienne red, Fermivin 222l ]
+ lactic acid®] ¥o| Z}7} 747.5 mg/L, 759.7 mg/L, 737.8
mg/L, 7342 mg/L, 7174 mgLZ 37}tk Hido
Safbrew wb-06, Safele s-04, Song chun “F2#]+= 1043}
o] Z}7} 366.4 mg/L, 3942 mg/L, 398.8 mg/LE = EO
2 2= 1990l =713 E Instaferm, Instaferm
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Fig. 7. Changes in lactic acid of Makgeoli using different kind
of yeast during storage life (unit : mg/L).
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Fig. 8. Changes in acetic acid of Makgeolli using different kind
of yeast during storage life (unit : mg/L).

red, La parisienne, La parisienne red, Fermivin®| 7}+4~3}
of 2E A7) 380.1-422.6 mg/Le] e 7HA 28Yx}
742 2 g} glo] F-AIFATE Lactic acide= Als =2
oA F8 7|4 RE delx o uhbde] o £
%E FFS F= AoE Uy AtkKim DR 5 2012).
weta AR 1993k ZE "R E|7) lactic acid®] 34|
N Ao How guyt spg & A0 AEHATH

6. Acetic acid

Acetic acidi= lactic acid®} #Zo] =2 Fujo] FX
e IdFe mAE Aoz A dem(Kim DR 5
2012), =HEee] =2 714k F shuolth. AR 27] 1Y
Aol acetic acid= Instaferm 170.2 mg/L, Instaferm red
153.4 mg/L, La parisienne 123.8 mg/L, La parisienne red
115.7 mg/L, Fermivin 123.8 mg/L, Satbrew wb-06 166.2
mg/L, Safele s-04 169.7 mg/L, Song chun 142.4 mg/L=
e AA71ZE 19Y€ 9 Instaferm, Instaferm red, La
parisienne, La parisienne red= Z}7Z} 195.4 mg/L, 193.4
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mg/L, 138 mg/L, 151.1 mgLZE 375N omH RHig=
Fermivin, Safbrew wb-06, Safele s-04, Song chun< 99.1
mg/L, 109.7 mg/L, 91.6 mg/L, 106.7 mg/L %S 24z} 714
AA AT A AT A% 28Y A= Instaferm
105.1mg/L, Instaferm red 94.8 mg/L, La parisienne 76.8,
La parisienne red 80.1 mg/L, Fermivin 96.1 mg/L, Safbrew
wb-06 95.3 mg/L, Safele s-04 86.2 mg/L, Song chun 95.2
mgLE EF A A & 5 Ak

V. Qo w z=

B AFE 259 FTHRE st Axg A9
714k WstE YolR 7] 913l Instaferm, Instaferm red,
La parisienne, La parisienne red, Fermivin, Safbrew wb-
06, Safele s-04, Song chuns °©]-&3t] 7|7 <t A
otk A 27lde B Ed W fr)hke B
kot AlZke] Ay A4 7|13 28Yolle ARS| g
ol o3l 714t ¥ Foloe AE FRlEAT =
g B we} {74k WEke] zbo|rt es gRls)
Aed), Aol AHLH 8% ERE XF S. cerevisiac©]
Aot f7)4k Helels A F 7HE FEE 7 U
o} A7 1092} Instaferm, Instaferm red, La parisienne,
La parisienne red, Fermivin £ 2 TH= 2bd ] OjH&
o f7like] 7P B Fo =2 FTISHAAIRE 199 Ak
S48 ZAaE FAEHAG. HHHoll Safbrew wb-06,
Safele s-04, Song chun= F714He] 2 S7F §lo] 10¥8 4+
of & Fo8 ZAst 28U FAHE Ae AT
T UATE ol EARE A|Zste Wl wef R
S Fo] frlike] EAo] gl Aow Ayztdn &
wtAag] Fulo] F£2 Ze FFES T lactin acid$}
acetic acid®] 32 AlZto] AErE Folbs e
Ho|7]o| Safbrew wb-06, Safele s-04, Song chun &+
2de] o] #et] ¥ F& ZA0E o FETh

B AFoA ard mE {74k |skE dTeise
v Z}zbo]l A Rol wet fr)4ke] Wzt oE RS g9l
SHATE 22 AX Foltgtx: AR Aol {74t
of M3lE uitE ZACE Hol 3R} fr|4ke] Wl
ek A97F e R we FHEUF 28 Aotk I8a
2] =3 7RIS 4Bt H ol whEt HdEe] Fo] Y
oAd F g Ao At yolrt o=lEe] 4t
of g uhbde] w3 vhEo] ] £Eo =Rl 2 T
A=F d77F st

o ot
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