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Abstract
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This study investigated the effect of co-inoculation with Oenococcus oeni on the final quality of domestic
MBA(Muscat Baily A) wine. For experiment five types of wine samples were classified for the experiment
and the results are as follows; co-inoculation with Oenococcus oeni concurrently (i.e., the S+O.Co sample)
reduced wine production time and facilitated the production offor high quality wine. Compared to the other
samples, S+0.Co wine had a higher number of viable Oenococcus oeni cells and a rapid reduction in malic
acid content although its lactic acid content increased more rapidly. Concurrent inoculation with yeast and
Oenococcus oeni allowed malolactic fermentation and alcohol fermentation to be completed at the same time
within 14 to 16 days. Therefore, this study showed that co-inoculation of S+O.Co wine with Oenococcus oeni

had an effect through quality improvement, reduced wine making time, and increased productivity.
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Oenococcus oeni®] & A1717F U] MBA Zx9] ¢}l 4| nX& 4 231

F55 25 kg st o, ikt Te wi s
A8 WA 2Aol H71EE A 8iA = Cyclohexi-
mide(C1988, Sigma-Aldrich., USA)Z AF&-8}51th.
SRIA 7 Al F AsbA] B FAA S 218l
Potassium Metabisulfite(wine kit korea)S 37|35}
o). Ax A5 Saccharomyces cerevisiae EC-
1118(Lalvin, Lallemand Inc., Canada)& A3}
ow ZHA UFE 13 Oenococcus 0eni(KCTC

3091)E A3 HGenisheva Z et al 2013).

2ro FEE S| A =4F d=A
(N1, Atago Co., Japan)& FHx WAEQ] Y&
22°Brix A8kt eRRIA B v 2ol 57
A2 FEBII L Oenococcus oeni7}t 5E0] EA]
&2 Control, Oenococcus oenis L3S LF A
Z+3} FAlol A3 S+0.Co, Oenococcus oeniZ
U5E WE 4A 3ol EAA 0B HET SH0.4d,
Oenococcus oenis T3 Uq =3 T 9L A}
FARH o2 HEFI S+0.9d, Oenococcus oenis
L WG FTE T 143 TAHoE HE
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rrowshy E 2005). ¢3-& Ha7F €4 Foll=
gt A g 18S9l Potassium Metabi-
sulfite= 3 718FA] 2 UATHLiu J-WR & Gallander
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A 6AIZe] A Fel 57EA] Al=ol] 247} 0.2 g/L
o] Ax ERE FYrh(Henick & Park 1994).
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4500, AntonPaar., Australia)®] 29 X Eol| 2 mL
syringe® 2~33] FYste] A|Hg &z} 99l A
2 AES 2 ml = FYAHKLiu J-WR & Ga-
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2005).
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ARkt Aok g 2 2 THH 02 meg-
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t} Al S L-malic acid kit2 =731 ch
(Cafias et al 2012). L-malic acid kit®] =% 2=
L-malic acid”} L-MDH(L-malate dehydrogenase)
F A0 Zufzkgol &) oxaloacetate = AT}
Z2b 27L& Lelactic acid kitE A3 tH(Canas
PMI et al 2012). L-lactic acid kit®] &3 2]+
L-lactic acid”} L-LDH(L-lactate dehydrogenase)
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<Fig. 1> The change of pH value depending on the
period.
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<Fig. 2> The change of alcohol concentration de-
pending on the period.
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<Fig. 3> The change of yeast cell numbers depen-
ding on the period.
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<Fig. 4> The change of Qenococcus oeni cell num-
bers depending on the period.
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mL FA9] 7 e Akt 5 Btk S+
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WellE s 4=
%71 Wi
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<Fig. 5> The change of malic acid concentration
depending on the period.
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<Fig. 6> The change of lactic acid concentration
depending on the period.
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< Btk Control 91 30€ate] 1.58 gL,
S+0.4d 9°1& 26U}l 0.25 g/L, S+0.9d £}<1
£ 302 x}ol| 1.20 g/L, S+O.14d 2H01-& 30 x}o]
1.34 giLo] ARt 525 Yepith webA <Fig.
4> 2] Oenococcus oeni®| 4 F7FFo] Abak
TE E Aast WAL A= Aol ERlEk
ZIAko] W3S (Fig. 6>l &olg 4= 9l5o],
AL W ShRFel] BESo] ZlAto] S+0.Co 9FRlo]
HE S Z7FE A, 14Y A}l 1.85 g/Le
1 FAE Bk Z4ke] WskaF AA] <Fig 4>
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=JY olf= &2E WE Z7]9 Oenococcus
oeni®] A7 T2 A7 oRIEHT o 43
£ Hly, o2 g d2Y Fie] ¥ g3
7} oA A Alabiko] Ahko 2 w2 A ke
Aoz getdrt
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{Table 1> GC 7]”7|(Gas Chromatography)Z
o]-g3lA SHE 7K AR RIS A 3}
FEZ FiH TFFA 2 FAISHATE olH
A8 A3}+= 5784 Aleohols, 5714 Esters, 574
Acids®] 3714 FHE & 15714 58 334 3}
FEo] HEHUTE 37 SR FAA A4d A
= o 2k AA, okle] B3 gl 7]
o3} Alcohols2 S+0.Co 2}FQ10] n-propanol *d
& AQleta /] AR BT 58 FAE B
o 53] $+0.Co oRRIeM 17 dRE= L2l
iso-amylalcohol, 1-hexanol, 1-octanol®] 73&%| %]
o, AL FEuAl gkl ofgnfol| 7]odsl= iso-
amylalcohol-& 241.30 ppm, &= AFJol| o] &5 +=
1-hexanol23.39 ppm, &2} Zr| g AkJol A&
%]E l-octanol-2 146.25 ppme] =& kS H

o g ¢FEL aldehydes EFE 4H3leke] &
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{Table 1> Volatile compounds identified from 5 samples of wine (unit: ppm)
Alcohol compounds
Sample
n-Propanol iso-Butanol iso-Amyl alcohol 1-Hexanol 1-Octonal
Control 14.02+1.29° 14.02+1.20" 181.30+3.92° 1.37+0.13" 84.71+6.30°
S+0.Co 11.63+1.07° 37.63+1.63° 241.30+3.84° 3.3940.25° 146.25+5.84°
S+0.Sel 12.69+1.05° 26.70+1.05° 211.05+3.79° 2.48+0.23° 118.28+6.05°
S+0.Se2 13.24+1.08" 20.23+0.30" 162.82+9.93° 1.64+0.13° 93.2345.13°
S+0.Se3 13.08+1.14° 20.03+0.24" 159.17+11.69° 1.47+0.10° 90.98+0.76"
Esters compounds
Sample
Ethyl lactate Iso-Amyl acetate Ethyl phenyl acetate  Ethyl caprate Ethyl laurate
Control 1.71+0.12° 1.78+0.05" 1.10+0.06™ 0.4140.07" 3.47+0.16°
$+0.Co 5.22+0.13 3.35+0.17° 2.93+0.07* 2.89+0.12° 2.98+0.10°
S+0.Sel 3.90+0.06° 2.35+0.12° 1.810.05° 1.8120.05° 3.1240.02"
S+0.Se2 2.1620.35" 1.88+0.11° 1.16£0.07° 0.66+0.10° 3.30+0.11
S+0.Se3 2.15+0.29° 1.68+0.05" 0.96+0.11° 0.53+0.13" 3.36+0.15°
Acids compounds
Sample
Acetic acid Caproic acid iso-Caproic acid Valeric acid iso-Valeric acid
Control 49.88+1.52° 0.95+0.06" 0.8340.04° 0.9440.05° 3.80.40.24°
S+0.Co 32.32+1.35° 2.44+0.23° 0.3120.01° 0.37+0.07° 0.33+0.02°
S+0.Sel 38.61+0.72° 1.80+0.22° 0.57+0.01 0.66=0.09" 0.62+0.05
S+0.Se2 48.81+0.40° 0.95+0.07 0.92+0.05° 0.98+0.11° 0.90+0.05°
S+0.Se3 50.7542.37° 0.83+0.07" 0.96+0.17° 1.35+0.24° 1.16£0.05°

Values are mean+S.D.

*~¢ Different letters within the same row indicate significant difference(p<0.05).

Z~(oxido-reductase enzymes)2] &gl W} F=
7} Z2bxtiAndrew L & Susan E 2013). twebA
$+0.Co 9k¢le] F &AL T2k #34H A2
A5 I 270l FE Oenococcus oeni®l AF
sigted B4 g4 a2t 2] Wil Aew &
Tk a1 d3Ee] S31] @ iso-butanol
$+0.Co SFolollA] 37.63 ppmC.2 T} Al& o}l
SR 7MY =2 725 YR iso-Butanol->
I oAl ot Fn PR AREE] ghomn,
o}Qlo] upr] e} Il gke] BEH QI of2mie] 7]
ke Aoz d#A lth(Jackson RS 2008).
EA, Bsters= S+0.Co <}219]| lactic acid ethyl

ester®] ethyl lactate $Fao]| 522 ppme] 7} &
FAE YUEFT) Ethyl lactate= ©FR1e] nir]e}
FooE 29, HE], 2349 59 2 544
o 7]osk= Ao ® defA] UTHGomez-Minguez
MJ et al 2007). Estersoll A= 43 ethyl lau-
rate”} Control 2}91°] 347 ppme] =& =&

ERNI L, S+0.Co <412 2.98 ppme] 71 SH
FEE HUh Ethyl laurates S2A1E2] AW+
A ester7h 2485 0] AW, AlAl - HDGA
o] du=M oRleA FZQl gnlE fdst=
Aoz Bu%a e} 1 ¥hol isoamyl acetate™=
upg2 gk gko] uhht 3F7), w7 o} nid e} 3k

=
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o] ethyl phenyl acetate, B-5o}e} 37}
3 87] 9 A H el 7o

= 31, AR A e ol FAd Figh ¢

kS v Xtk (Table 1>oA] & = 9l%o],
S+0.Co 9}210] caproic acidE Al £]3F LpH =] 47}
A acidsel M= 7P W w=o] A3} gho] vhsk
t}. Caproic acid= 9}QlollA S X = 3 &
wo] glom, S+0.Co 9Felo] 2.44 ppme] 717
FEE B3, Control 94912 0.95 ppm<]
P e 55 YERRRIT o] Hhell acetic acid,
iso-caproic acid, valeric acid, isovaleric acid®=
Oenococcus oenis &34 %2 Control 2}%1°]
7MY =2 T #ol FAAHUTE oA 471A]
acids®] FE7} =275 Rl B 3] 9
oloz &eA o m(Jackson RS 2008), Oenoco-
oenis WHE A7)0l JELFF FE7} wof
gold 4= AT} Acetic acide 2%
© = Control £}21i|4] 49.88 ppm<] 7}
kol Usith. o]AL 43 48
o] ztg-o 2 AHH Ao Fekd
cetic acidv ZAME|2]ofke] 218 o] €] &
GoM= AAE = Tt <(Table 1> &
T A=0], 4¢3 WE 8 & Oenoco-
ccus oeni® Fo| Z=SFF acetic acid®] 7
o] =t &FE HE X719 Oenococcus oeni
= BA] HEE S+0.Co 9Rlo] 3232 ppme] 7FF
S 7l HEH A Iso-caproic acide 9491
oM =T AA HAe] dALz S+0.Co 24l
©] 031 ppm9] 7HF H& FEE HIATh Isova-
leric acid JA] €1 EFH g X = HAJZ S+
0.Co £}919A 0.33 ppme] 71 S+ 2]7} U
). Valeric acid= AZAMe 2 dElA glom,
sulfur dioxide®} 22 =33 WAE TR}
(Andrew L & Susan E 2013). Valeric acid= S+
0.Co 9R1ellA 0.37 ppme] 7 A2 o] 7
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&
EA sl e o9} 22t AR B3tz
A Aspet yhgoz oRle] el JgS Frh
(Lern et al 2010). ¥ A& AxpzA 324 3}
o] FA7F th2EA Y R Rkl <fgt
e g4 24 wEQd Ao ko) uf
A A SetEe] TR TEEE, 4%, &
Ahte] FHol wE sies] a4 2 e
AZY 971 wzol] B o] FES v A7 2

27} Stk

5. M= Qf010] T=ZAL

W ks RIAAG N A IR
7HaEEd, eRjlojEntolA], RIAIGZE, <<l
WEHAETD 30%E thd e AAge) 37t &
E-& <Fig. 9] (Al 3iF3h= flabby, acidity,
astringency, balance, body®] 57}2]¢} <Fig. 7><]
(B)°ll €3} aromatic intensity, butter odor, floral,
red fruit, clarity®] 57FX 2 3 107] W-8-o] ZA}
Ak 1A <Fig e (A)ZT = A z9RIES
Yh(texture of taste)= I} oM, S+0.Co £<l0]
flabby(6.93), body(6.12), balance(6.51), astringen-
cy(6.62)MA fFrelH oz 1 =& Hgvh vk
tH(p<0.05). Acidity(2.75)°141%& S+0.Co 9}<lo]
ooz 7y v Hee A3t Usith
(p<0.05). ] A oA S gk A ShghEol
Tt U A5t AE ok 3
3I3HE & alcohols7t =2 TEUFE <19
body, balance, astringencydl] %< H<7) Ugko
™, esters % ethyl lactate®] F=7} &2, 9}2lo]
AukE 9 274 3ted flabby H7F =31 acidity
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—e— Control
—v— S+0.Co
—&— S+0.4d
—— $+0.9d
—h— S+0.14d

Body Acidity

GV

Clarity

—e— Control
—w— 5+0.Co
—— $+0.4d
—4— S+0.9d
—&— 5+0.14d

Red fruit Aromatic intensity

®)
<Fig. 7> Sensory analysis of wine experts ((A):
Texture of taste, (B): Flavor and cla-

rity).

rr

e s FAAHA <Fig e (B) A=
|ZeR1=2] & T d(flavor and clarity) 5
WS gebglom| S+0.Co 2Fl0] red fruit(6.94),
floral(7.21), butter odor(6.89), aromatic intensity
(6.59), clarity(5.88)oll A fFroldoz 71 & 4
FE HAHp<0.05). <Fig. 7>2] (B) 23}, IA|
<Fig. 79| (A) AZAH LA 329 esters
¢} acids®] At gHgol gke] 23 gkt Adidol
A AE ZAL 5 30T Alcohols¥} 7] F]
A S18HEY] esters & L P I QA= iso-
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2
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Aoz d#A Jom(Jung CL et al 2012), Oeno-
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2 @7do] FobA clarity 3ol 7 e AL
2 B 3% ¢ tH(Prathyusha K & Suneetha V 2011).
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9}l gta} ko] red fruit, floral, aromatic intensity,
butter odor, flabby+ estersS] A% =k} AT
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e Z acids®] AR X Aol e
o] EA]-& pectinase & Aol uwhet
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A s, BeAE BAEYE A4E Ane
ad37L Bg 27| Oeococcus oenis 7§E3+
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cus oeni 7t T 734 B4 IR Kl =
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A 10.14% 2 & AR 2RI5EY WA 9%
© 2M Oenococcus oeni®] 33} F2]of =
= ok

AR, $+0.Co oRR1e] R At W ¥
e dRE TR T 129A4A] oF 2x
10° CFUMLZ 714 %e X8 HA3, Oeno-
coceus oeni® ATFE 14L ko) <F 5x10° CFU/
mLE 7MY =& FXE B3k

UlA], S+0.Co <4Q19] ALk SHeke- 149 A}l
0.24 gL= 7P wre g2 Bk A S
0.Co 9}elo] 14Ya}el] 1.85 gLE T}E A& &}
SR H3 FAE YA B4R Oenococ-
cus oeni®| ATt S7VETFE £ FEE
Fom, AYFARE Oenococcus oeni®l BTT7V S
Vs dagich
OAA, 3 5132 S+0.Co <RRlelA] &
A1 ¢fRl1e] ut} gl 7|odte 1y YEE
2 <23 iso-amylalcohol®] 241.30 ppm, 1-hex-
anol®] 3.39 ppm, l-octanol< 146.25 ppmS.2 T}
EAREG 7P A AEHASY 15 g2
of &3kl |, 9fRle] nir] o} I gke] Egt
291 o}Zu}o] 71eJ3H= iso-butanol-> S+0O.Co <+
Q1o A 37.63 ppmlE 7P =& X2 BTk
Esters= S+0.Co 219 lactic acid ethyl ester<!
ethyl lactate $F&Fo] 5.22 ppme] 7F =& FX&
BTk w2 Oenococcus oeni7t 2L UE
Z7)0l FFste Aol 7edsl E4 EHE =
s} A1A esters] ethyl lactate o] SV
F9E g1 4= AT AcidseE S+O.Co <1
oA acetic acid7} 32.32 ppm, £33+ HAje] el

o] X+ iso-caproic acid’} 0.31 ppm, isovaleric
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