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Optimal Condition for Deacidification Fermentation
of Wild Grape Wine by Mixed Culture

Seong-Ho Kim*
Department of Bio-Food Science, Kyongbuk College of Science, Chilgok 718-851, Korea

Received February 28, 2008; Accepted March 20, 2008

In order to prevent wine quality deterioration caused by strong sour taste from raw and other
materials during fermentation of wild grape wine, the various mixed cultures conditions of the dea-
cidification fermentation and the alcohol fermentation process by inoculation of mixed strains were
investigated. As a result of mixed cultures process after the inoculation of Schizosaccharomyces
pombe and Schizosaccharomyces japonicus with each deacidification fermentation strain in a culture
of Saccharomyces sp. SMR-3 which was used in the alcohol fermentation strain of wild grape, cul-
tures for 12 days at 22°C with Saccharomyces sp. SMR-3 and Schizosaccharoniyces pombe resulted
in the maximum alcohol content at 15.8+0.2% and the minimum with the acidity of 0.4430.02%,
the total organic acid of 648.96+7.14 mg% and malic acid of 99.30+1.24 mg%. Mixed cultures with
Saccharomyces sp. SMR-3 and Schizosaccharomyces pombe under the optimal condition for the
deacidification fermentation of wild grape wine showed 2% higher alcohol content, 51.65% lower
acidity, 48.02% lower total organic acid, and 81.12% lower malic acid than a single culture of Sac-

charomyces sp. SMR-3.
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SAFF AFERE FYsled BAZe) 43S WE R
Saccharomyces sp. SMR-33% 7Hhk g G2 Schizosaccharomyces
pombe KCTC 71679} Schizosaccharomyces japonicus KCTC
77108 Z47F AE 438 dganve &3 wasie] 1 3
A 208 Ao

43 9 7 48 359 starterd] . HIAE UIL
W& &R < Saccharomyces sp. SMR-3, ZHAMIE RSl
Schizosaccharomyces pombe KCTC 7167 B Schizosaccharomyces
Japonicus KCTC 7710 #5FE YM agar(Difco, Co., USA)
slant ¥iR] JE ¥, 30°C, 2477 BA3 AA AT IE
B(15%brix)ell ZHF 1MF1E HE F, 30°C, 36M7F ujokaie]
7}2k9] starter2 AMEEFTH

i ¢hEE 9 2 A4 2 GExa 44, 2 339
AR gz MRS 9% 2aie 938 9] gxP
2A 2 E DS (15%rix)l sucroseS H7Veke] 20%brixE K
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o] HENZE & AEE AHs] ARYE FAEG@°C,
3,600Xg, 20 min)dt FFAE FHI ohS YErHpsEg B
A& AEE AME-ET

e3E §F 34, 43S FHL YA S A3 F o3
HE& FF3td alcohol hydrometer2 =743 344 Gay Lussac
Rl st AEsldct?

pHS} F3%= &4, 2T} wradlo] pHE pH meter 619
(Metrohm Co., Swiss)2 S92, 245 = N8 20mE
3l 0.1N NaOHZ pH 847} & w71x] Szl 4n]H
= ml F& 7319 acetic acidgho 2 $Akste] LlERAQITES

#29 2 {714 B4, 7 2E5AE AHEEC, 3,600}
g, 20min)st ¥ AN E FH3le] Seppak Cj cartridge
(Waters Co., USAYE BFA|AH 2 HH4E HPLCE ©]&31
B3I BE AE= ¥4 Aol 045 um membrane filter
2 ofzksled ARE3I ). HPLCE Shimadzu(LC-10AT, Japan)
ARl pump, 20 ] loopE 71Xl auto injectorE ARE-3HATE.
#2332 Spherisorb S10 NH, columni} ©]54o2&
Acetonitrile : deionized water(80:20 vv)& ©-& 30°ColA] 1.0
m/min®] F402 A7l T RI detectorS: AHE-3le] F-493)
At §714ke] HPLC 242 p-Bondapak Cig (4.6X250 mm,
Waters Co., USA) ZA 0.1% H,PO(pH 2.1)5 °]57de=
ste] 30°ColA 0.5 m/min®] §492 #2] F UV detector
210 nmollM A&k

Ax, wrgoe] Mz= AMAA (Chromameter, model CR-300,
CT-310, Minolta Camera Co. Ltd., Japan)E AF&-3le] Z} A&
9] L(lightness), a(redness), b(vellowness) #+2% YENISIT
ol AMGE JEFHUW] L, a, b 7 7127 100.00, 0.02 2
+0.020]1%1 )
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Table 13} 2t}

UL TS Saccharomyces sp. SMR-3% Schizosaccharomyces
Japonicus®] T3 viFo 2 WFAZ A SIS LF AT+
o vlgsle] &L Figo| FUFEIV Saccharomyces sp.
SMR-3 @F¢o2 ¥ad a9 vashd, 9dd 7K-e
FoHQ1 zle)7t glFem 1244 F7telMe fod XjolE
Boln gETHT} £ 13.8102%2 YFE FFe YehiN
t}. Schizosaccharomyces pombe®t &5 v]Fd 7-oMe &
A7 feHe Aols RYoH, DTN 12.8+0.1%2)
G518 G|, Schizosaccharomyces pombe2] EFH|F 2
BE R Eo 52 S BN, TMhE gaee] &
hfF Al7to] dojd4E 4FE ko] mobd 12UA 24
TOME 15.8102%1300. #19] AAE T 29, 2E 12
Yo N LA TFHLE Saccharomyces sp. SMR-37} 12.8+
0.1%, Schizosaccharomyces japonicus EFNFT7T 13.8£0.1%
o|¥le, Schizosaccharomyces pombe}e] ETT Y17} 15.8
T02%= 7P B €3S S JERlG o9} e 2
she A% 7t HEd 4= FEo| 11.33+11.88%0l2ks
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Table 1. Alcohol contents, pH and acidity after alcohol and deacidification simultaneous fermentation of wild grape by Saccharomyces sp.
SMR-3 and mixed Schizosaccharomyces japonicus KCTC 7710 (top) or Schizosaccharomyces pombe KCTC 7167 (bottom)

Fermentation type & time Alcohol contents (%) pH Acidity (%)
Wild grape juice 0.0+0.0 3314003 126+0.12
Control (SMR-3)* 12.840.1%% 3.49+0,03% 0.91+0.06°
Mixed (S+])" 0 days? 0.0£0.0° 3.35+0.03° 1.23+0.15%
Mixed (S+)) 3 days 12.840.2% 3.52+0.02% 0.86+0.01°
Mixed (S+)) 6 days 13.0+0.1% 3.53+0.02 0.86+0.03°
Mixed (S+]) 9 days 13.5£0.1% 3.55+0.03° 0.86+0.03°
Mixed (S+J) 12 days 13.8+0.2* 3.51+0.02¢ 0.86+0.01,
Wild grape juice 0.0£0.0 3.31+£0.03 1.26+0.12
Control (SMR-3)* 12.8+0.1° 3.490.03° 0.91£0.06°
Mixed (S+P)” 0 days 0.0+0.0 3.34+0.03¢ 1.24+0.14°
Mixed (S+P) 3 days 14.0+0.1¢ 3.5240.04° 0.86+0.03°
Mixed (S+P) 6 days 14.840.2° 3.530.03° 0.8620.03°
Mixed (S+P) 9 days 15.2+0.3" 3.78+0.03° 0.720.04°
Mixed (S+P) 12 days 15.840.2° 3.8820.04* 0.44+0.02¢

*Control is inoculated Saccharomyces sp. SMR-3 to 22°brix of wild grape juice and then cultured for 12 days at 22°C.
"Mixed (S+]): Saccharomyces sp. SMR-3 and Schizosaccharomyces japonicus KCTC 7710

ASimultaneous fermentation time at 22°C

“Mixed (S+P): Saccharomyces sp. SMR-3 and Schizosaccharomyces pombe KCTC 7167
“Means with different superscripts in the same column are significantly different (p < 0.05) by Duncan’s multiple range test. Values are mean $.D, (n=3)
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T EFuE AR AMFEY pH 3he Table 13 7t} Al
FF9 pHe 3311200302, 3 TP Byd HEEFY pH
359} vlwapd tha @Al VERST. Saccharomyces sp. SMY-3S
=SS ti2Te] pHeE 349+ 0.03910L, Schizosaccharomyces
Jjaponicus2+e] EFITE 3.35+0.03~3.5510.0302 §o4
Q ztel7h ilen, TR foFoz tha #& pH 3t
€ YeRNATE. Schizosaccharomyces pombe}te] EgH|FT 2]
pHe tizet viawste] oda] LazAE A9 Aolzt {1
o} 9URHE AdeEte] 1294 LFOA FAFHoR EoiA
pH 3.88+0.04¢|3lt}. pHE ¥3e WEadF @EHUTHT
A EaT T wETIA dAZ foHeE 2o e
YERR Y] pHRe A B580) FHEFY pH
7F 335+3.65% Hg Axe} H|=Esich

Y3 YEATY A BEAFE EFEE A7 T
o] A= Table 134 Atk AmE Age] Fibwe 126+
0.12%2 YEhY, T8 ¥wo] HA FAEE 0.710.9%2
olfth= e} Hlwshd, # Ayl AREH b Fe] FAe
7t RIS 02 A3 w2 Holdth T o] g4k of
e o) FAETE 0.81%C1 U chs A gt Zjelzt
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7P uiETY] foARl Alole gldo), 4R UE F5
dEajokel dizTe] 249 091+£0.06%1 oM 7kl E &%
Bl Fl M= 0.86%= YER vzl Hgte Fastih
Schizosaccharomyces pombe THMET2] F4tTe ST
AZto] AoAFE FATTL felHom 7hAadie] 129K TE
TolME= 0441 0.02%=2 thETol Hlske] oF 51.65%7}F 743}
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Table 29} 7t} USR] AHEFY] {2 fructose o
glucoseZ} F5o] e Aoz Yt A FEFS] fructose
T 2E 3 F UiFEol ol8Ho] tiETelre 255.14£8.62
mg%elRem, F EFF widroM s 74 TE udrTie] 4
AHFE fructose o] WA UENL2 ™, Schizosaccharomyces
Jjaponicuss A7V TN EEE TE 12948 211.76+3.56
mg%, Schizosaccharomyces pombe A7 €& HE 12¢
A 196.58+4.81 mg%= JEFGTE Glucose$} sucrose A9
frucose?} FAFEH Ao t)EFo|AM glucose TS 133.11
+2.37 mg%] AL sucrose”} 35.74% 1.23 mg%e] ATt Glucose
o] A% 3 uidst = 2E YA Egte] St
7} 7R wd Az} ZoAeE HAh sl g3
& 1298 Schizosaccharomyces japonicus X 87+ 97.56+
2.98 mg%, Schizosaccharomyces pombe *BTE 90.17£1.65
mg%2] FHFE VERAATE B 2T dE 129 F¢
glucose TrFo] 133.111+2.37 mg¥%e] A3} W3 Saccharomyces
sp. SMR-3 @=ulF Hu= Schizosaccharomyces pombe <)
AAbaete] Egu o] W2 3 HEA g UERe| &
€4 Zolgt AT AT UARE 98l sucroses H7et

of Busld R JUYoin} AgrjdE ol gFHi, wE st
Ao wat sucrose o] 7HAEHA HL ESF sucrose”t
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Table 2. Residual sugar contents after alcohol and deacidification simultaneous fermentation of wild grape by Saccharomyces sp. SMR-3 and
mixed ether Schizosaccharomyces japonicus KCTC 7710 (top) or Schizosaccharomyces pombe KCTC 7167 (bottom)

Residual sugar content (mg%)

Fermentation type & time
Fructose Glucose Sucrose Total

Wild grape juice 12405.43+166.43 57.25+2.11 0.00+0.00 12462.68+168.54
Control (SMR-3)* 255.14+8.62 133.11+2.37 35.74+1.23 423.99+12.22
Mixed (S+1)" 0 days? 12324.43+125.12 55.16+£2.22 6025.14+138.11 18404.73+265.45
Mixed (S+J) 3 days 238.56+9.43 117.98+5.98 30.17+1.64 386.71+17.05
Mixed (S+J) 6 days 213.3548.01 117.22+4.09 28.59+3.00 359.16+15.10¢
Mixed (S+]) 9 days 221.76+5.87 105.44+6.74 22.58+1.69 349.78+14.30
Mixed (S+J) 12 days 211.76+3.56 97.56+2.98 17.56+0.98 326.88+7.52
Wild grape juice 12405.43+166.43 57.25+2.11 0.00+0.00 12462.43+168.54
Control (SMR-3)* 255.14+8.62 133.11+£2.37 35.74+1.23 423.99+12.22
Mixed (S+P)” 0 days 12228.17+156.23 54.15+1.89 6109.25+156.21 18391.57+314.33
Mixed (S+P) 3 days 215.94+3.65 95.10+£2.08 27.59+0.57 338.634+6.30
Mixed (S+P) 6 days 216.55+8.40 91.41£0.76 25.65+2.46 333.61%11.62
Mixed (S+P) 9 days 198.59+1.39 91.68+2.65 23.95+1.75 314.22+5.79
Mixed (S+P) 12 days 196.58+4.81 90.17+1.65 20.78+0.53 307.53+6.99

*Control is inoculated Saccharomyces sp. SMR-3 to 22°brix of wild grape juice and then cultured for 12 days at 22°C.
"Mixed (S+]): Saccharomyces sp. SMR-3 and Schizosaccharomyces japonicus KCTC 7710
JSimultaneous fermentation time at 22°C
“Mixed (S+P): Saccharomyces sp. SMR-3 and Schizosaccharomyces pombe KCTC 7167

Table 3. Organic acid contents after alcohol and deacidification simultaneous fermentation of wild grape by Saccharomyces sp. SMR-3 and
mixed ither Schizosaccharomyces japonicus KCTC 7710 (top) or Schizosaccharomyces pombe KCTC 7167 (bottom)

Fermentation type & time

Organic acid content (mg%)

Malic acid Acetic acid Citric acid Succinic acid Total

Wild grape juice 1348.20+67.35 0.00+0.00 376.50+32.84 0.00+0.00 1724.70+£100.19
Control (SMR-3)" 525.97+7.56% 523.33+5.98" 133.60+1.54° 65.61+£0.74° 1248.51+15.82°
Mixed (S+])" 0 days? 1359.12+57.222 0.25+0.08¢ 389.34+28.65% 0.12+0.01¢ 1748.83+85.96*
Mixed (S+]) 3 days 219.53+8.28° 327.90+9.28° 203.80+7.38° 81.13+1.54% 832.36+26.48°
Mixed (S+J) 6 days 218.30+5.29° 332.80+4.75° 202.23+2.74° 83.36+2.12% 836.69+14.90°
Mixed (S+J) 9 days 214.90+5.27¢ 319.23+17.45% 204.76+2.61° 76.84+0.53° 815.73+£25.86°
Mixed (S+J) 12 days 219.00+£3.95° 301.60+9.43° 196.40+3.82° 65.46+£0.74° 782.46+17.94°
Wild grape juice 1348.20+67.35 0.00+0.00 376.50+32.84 0.00+0.00 1724.70+£100.19
Control (SMR-3)" 525.97+7.56° 523.33+£5.98° 133.60+1.54¢ 65.61+0.74° 1248.51+15.82°
Mixed (S+P)Y 0 days 1299.64+66.57* 0.18+0.08° 341.15+30.28° 0.08+0.01¢ 1641.05+96.94*
Mixed (S+P) 3 days 194.20+4.21 366.40+9.21° 190.13+3.32° 77.04+2.09% 827.77+18.83°
Mixed (S+P) 6 days 173.37+6.42¢ 311.61+3.14° 185.36+3.06% 74.71+0.26% 745.05+12.88¢
Mixed (S+P) 9 days 128.27+2.03° 334.96+2.60¢ 181.46+1.34%° 77.43+1.02° 722.12+6.99¢
Mixed (S+P) 12 days 99.30+1.24" 365.96+4.61¢ 183.70+1.29% 00.0+0.00° 648.9627.14°

*Control is inoculated Saccharomyces sp. SMR-3 to 22°brix of wild grape juice and then cultured for 12 days at 22°C.
YMixed (SH): Saccharomyces sp. SMR-3 and Schizosaccharomyces Jjaponicus KCTC 7710
?Simultaneous fermentation time at 22°C
*Mixed (S+P): Saccharomyces sp. SMR-3 and Schizosaccharomyces pombe KCTC 7167
“Means with different superscripts in the same column are significantly different (p <0.05) by Duncan’s multiple range test. Values are mean S.D. (n=3)
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Gallander™= =5 G99} Schizosaccharomyces pombeZ
A A7l BESt A Schizosaccharomyces®s 0] E
EF ZRHET $8Ewr Hojd & g8 /gE 5 g9l
o, I=T ERE FTINL 638 A3} TN Schizosaccharomyces
& 742 HEIE 7P EAHOE malic acids E35kdc=
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of M| 47.01+£5254% AE ¥ FHES vehych
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o2 st glzol vis) AR a s T3S ekt
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acid B & A7 92 92 o] 7P 5o ot
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72t} 98 AMEFY LGHEE)E 33.77+0.12, atHEA =)o)
49.62+0.10010 7 bEEHIE)YS 4929+ 0.87% VER} Alo] A
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+0.13 A2 e, AFAF TeF9] agt FXIQA 40~50342
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SMR-3%} Schizosaccharomyces pombeZ &% vjFsle] Alvj=
TE AR AL Lk BEAZIe] AR uel fojEe
E Fobd E3EA 28 odA MY ®& 540510118 YEt
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+0.128 YERSI, Schizosaccharomyces pombe &3 TEA|
UEAIZPER Fo)H<] AJolE Kol tixfHT @ 3
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34.1, agko] 5428 YERSL, FeAAL A3 €8 AAe] e
EEFE Fopshe AH[APT Brhe Bl B A7 Ao &

Table 4. Hunter’s color value after alcohol and deacidification simultaneous fermentation of wild grape by Saccharomyces sp. SMR-3 and
mixed ither Schizosaccharomyces japonicus KCTC 7710 (top) or Schizosaccharomyces pombe KCTC 7167 (bottom)

Hunter's color

Fermentation type & time

AE L a b

Wild grape juice 95.62+0.98 33.77+0.12 49.62+0.10 49.29+0.87

Control (SMR-3)* 100.99+0.56% 36.85+0.83 49.87+0.12% 61.40+0.12°
Mixed ($+])" 0 days? 94.83+0.77° 34.56+0.18° 48.51+0.11° 50.18+0.92¢
Mixed (S+7]) 3 days 100.45+0.24¢ 40.26+0.91% 48.76+0.42% 63.47+0.18°
Mixed (S+]) 6 days 101.54+0.81° 40.57+0.40% 49.56+0.32* 65.58+0.15°
Mixed (S+J) 9 days 102.17+0.49* 42.57+0.96* 49.52+0.37* 66.28+0.22°
Mixed (S+J) 12 days 101.45+£0.21°® 38.86+0.77% 50.44+0.13* 63.39+£0.16°
Wild grape juice 95.62+0.98 33.77+0.12 49.62+0.10 49.29+0.87

Control (SMR-3)* 100.99+0.56" 36.85+0.83¢ 49.87+0.12% 61.40+0.12¢
Mixed (S+P)” 0 days 94,18+0.52¢ 34.71+£0.15° 48.97+0.41% 48.76+0.52°
Mixed (S+P) 3 days 100.4520.72° 40.62+0.42¢ 49.09:£0.56° 63.37%0.19°
Mixed (S+P) 6 days 98.8240.20° 47.07+027° 43.200.40° 7123025
Mixed (S+P) 9 days 92.17+0.33¢ 54.05+0.11° 41.36+0.16° 68.65+0.20°
Mixed (S+P) 12 days 100.08+0.26° 45.41+0.25° 45.46+0.36° 70.21+0.13*

*Control are inoculated Saccharomyces sp. SMR-3 to 22°brix of wild grape juice and then cultured for 12 days at 22°C.

"Mixed (S+)): Saccharomyces sp. SMR-3 and Schizosaccharomyces japonicus KCTC 7710

ISimultaneous fermentation time at 22°C

"Mixed (S+P): Saccharomyces sp. SMR-3 and Schizosaccharomyces pombe KCTC 7167

“Means with different superscripts in the same column are significantly different (p <0.05) by Duncan’s mutiple range test. Values are mean S.D. (n=3)
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Table 5. Sensory properties after alcohol and deacidification simultaneous fermentation of wild grape by Saccharomyces sp. SMR-3 and
mixed ither Schizosaccharomyces japonicus KCTC 7710 (top) or Schizosaccharomyces pombe KCTC 7167 (bottom)

. . Sensory properties
Fermentation type & time
DColor Flavor Taste Overall acceptability
Control (SMR-3)* 5.92+1.03° 5.02+0.69° 5.35+£1.35¢ 5.83+0.82¢
Mixed (S+)” 0 days® 6.33£1.15%9 5.62+0.79° 6.03+0.95° 6.0120.79%
Mixed (S+J) 3 days 6.15+0.77° 5.71+0.81° 6.43+1.08" 6.12+0.88%
Mixed (S+]) 6 days 6.65+0.79" 6.49+1.16* 6.71£1.03" 6.57+0.60"
Mixed (S§+]) 9 days 6.24+0.81™ 6.71+1.03* 6.33+1.73% 6.40+1,35>
Mixed (S+J) 12 days 6.94+1.10* 6.77+1.00* 6.87+1.23* 6.85+1.10*
Control (SMR-3)* 5.89+0.74° 5.03+1.06¢ 5.34+0.61° 5.81+1.17°
Mixed (S+P)” 0 days 6.12+1.06° 6.01+0.92° 6.05+0.80¢ 6.07x1.51¢
Mixed (S+P) 3 days 6.88+1.05* 6.13+1.00° 6.23+0.84° 6.52+1.20%
Mixed (S+P) 6 days 6.03%0.74° 6.36+1.05° 6.73x1.17° 6.34+0.84°
Mixed (S+P) 9 days 5.75+1.32° 6.88+0.83* 7.04+1.51* 6.55+0.79"
Mixed (S+P) 12 days 6.74+1.17° 6.72+0.79* 7.12+1.20° 6.89+1.29°

*Control are inoculated Saccharomyces sp. SMR-3 to 22°brix of wild grape juice and then cultured for 12 days at 22°C.

DSensory score

“Mixed (SH): Saccharomyces sp. SMR-3 and Schizosaccharomyces japonicus KCTC 7710

ISimultaneous fermentation time at 22°C

“Mixed (S+P): Saccharomyces sp. SMR-3 and Schizosaccharomyces pombe KCTC 7167
“Means with different superscripts in the same column are significantly different (p < 0.05) by Duncan’s mutiple range test. Values are mean S.D. (n=3)

ARHAl VRt 2P E S A RS B3 e ANRE
ANA F& W& WS Aol Azt

AT &R AeRRe] FeAAL G2 BEATe R
BPFE 9 FES] LA AR A g st 9 A
AAR] 71ZeS ZARE e Table 594 2hom, tiEn|wy
o &j3f 7zt 0] Felds AFT A, ARz F2FH 2)o)
£ VRN AT). Sacchaomyces sp. SMR-39} Schizosaccharomyces
Japonicus=. HEANZ] HS- Saccharomyces sp. SMR-3 THE Hj
G tiRTeke] ZF FEollA FoFH AolE AL Uiz
7ol vl £ mjdrelA =& HeE wgkon, E3iY Al
Zr Bl#st 2 A4S JeRNJAT. Schizosaccharomyces
Japonicus TFE EIF g oA EF HE 120K A,
F, 3 g AAERJD Vs EelM 72 6.94£1.10, 6.77+1.00,
6871123 2 685111002 Yeh} s} war)zlo] &
& A EFEY =2 Frie Wk

Saccharomyces sp. SMR-39} Schizosaccharomyces pombe=
S kst HEAF AHEFE] A Ao gloxs 34
HjFellN Hsdrt 7P B, 9dA wide tiET
B} YA W7kE it o] A9 AR wE A7) B
ol met L AFE WAL 0GR vl T o) 2
& Zo= Hrpigith "ol lojMe ulzTel Hjs) 2E 12
AR wjFTFA PF8] T FFE WS AAAQ) 7Ew
oAM= 12UA) gL FAHOR TP =A Hrt =) B
W%k #5721 Schizosaccharomyces japonicusS} Schizosaccharomyces
pombe A7Fr7e] AFFTE VAEHNS e g Ak
Q1 71&=oNA Schizosaccharomyces pombeS S|kt W
F7F 7.12+1.20, 6.89+1.299] H7E Do} Schizosaccharomyces
Japonicus?| B3} H5H o2 FL PWrHE Wi}

oPde} A2 n|Fo RO} Saccharomyces sp. SMR-3 G=4)9k Ak

=

WEFRT} Schizosaccharomyces japonicus S Schizosaccharomyces
pombe TTE Y& LdEFTo TG widsie] TEAR A
27} 25 S4o) geldon we Ao vy of
= Schizosaccharomyces  japowicusS}  Schizosaccharomyces
pombe7t AT A|E EQlog2X 7154E FINAE
Roleh werer.

= B

B A7 AHTE o838 AT 2R 98 FolA 7]
1 733 Aol oJ% o] FAE AsTE A WA
A7) el SRk e A% ¢2& dE dE o
&k EFY 20 E MR E AEsAT AR U=
S BaFFE AHEE Saccharomyces sp. SMR-3 B Y7o
Schizosaccharomyces pombeS} Schizosaccharomyces japonicus
B 210 PIREFTE AT F EUNG & 23k, AT
&FL HEGHAS Saccharomyces sp. SMR-39 Schizosaccharomyces
pombeZ 22°C, 12947F &9 wikst A2l €32 &% 158
102%=2 HUGZ, A= 044£0.02%, 5 712 S 648.96
+7.14 mg%, malic acid 9930+ 124 mg%= 7P WA VRS,
AIE WRAF GEOE WiYR Al Bt €32 FEe
2% ol BRI, ATe 51.65%, F F71AHE 48.02%
malic acide 81.12%%] Z4 &3S veplo] HHe] Zhdw
2702 vepgrh

Key words: deacidification fermentation, mixed culture,
Schizosaccharomyces pombe, Schizosaccharomyces japonicus,
wild grape, wine
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