Feb. 1954 AFESFvEA OMERE T G 1

K7 ¥ o vk MR 3k T

(B2®) HEAMAEMEE 20 7 FYEECHT A1EH

W H B &
(BfM294 1 B10H R

Studies on the Bacteria in Japanese Wines
Part 2. The Aerobic Acid-forming Bacteria and their Action on Wines

Tadae KUSHIDA

'~ The auther isolatedv aerobic acid-forming bacteria from samples collected
at varioué wineries in Yamanashi Prefecture and selected twenty five strains
which grew moderately in ordinary grape juice.

These bacteria were studied morphologically and physiologically, and divi-
ded into seven strains of the subgenus Gluconobacter Asai and eightéen
strains of the subgenus . Acetobacter Asai, and subclassified into each speices
according to Asai’s classification of oxidative bacteria on fruits,

The actions of these bacteria on wines were studied and it was generally
concluded that the Acetobacter grew vigorously in the fermenting must and.
caused. the acetic spoilage of the Wine, while the Gluconobac;.‘er did not much
influence the quality of the wine because its activity was supressed by wine

yeasts.
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Table 1. Origin of the Strains studied

Isolations were made from Jan. 1951 to May. 1952 with the wines

manufactured in Yamanashi Pref. in 1950 and 1951

Strain No. Source (varieties of grape used)
Ge 21 White dry wine (Koshyu)
Go 22 ‘ Red u (Adirondac)
Go 27,28, 31;Gn 18, 18-2 White  « (Koshyu)
Ad 24-2, 24-3, 17 S u ¢
Br 1 - " (Neomuscat)
Br 3 n " (Koshyu)
Br 8-3 k " " (Chasslas)
Ba 4, 23, 25, 11-3 n u (Koshyu)
BB 7, 114 u u G i D
BH 5 Blended » C — )
BH 12 White " (Koshyu)
Bv 10-2, 14 Red 3 (Adirondac)
Bv 15-2 White u (Koshyu)
A 20 u 4 C n b}

2. HOoO B EE

58 - B (SRIBAYD RS CREIO LR L, 30° THRIER Lk, T
OFBERRER T, FECIIVEREL TR FY RN, HistElEK 1EeRmn Lz
YURIRT 2. EIBEOBO S ODBIER 1 BEF LR Y, BEEREINE NI ERT
PEIER LT\, BEEREMEE Y 805 L, PRI E Ul R M L. S8
B4100bk R £R3RH 7 b D258k (Table 1) B4R LA (08 Lie.

3. PEEOEEERRE

(1) TWREHY, SBAHTSEE

¥ k3% (Bllg. 8%, LITHL) ERREC, MBNEIRLEC 30° (U FHER
ERDAL) 2 B L DL THE Lie. BRECHIKOER S %aH7 ¥y
VEIC, Fwolert (CHdk LcHiE 1 ST LB U, 20 BRI L7c b DR B Lie. 4%
REHEXE7 BOLOEAV, BACRD 28BRBI0BOb O L. hii¥s
F v ROEERER ICRD 2ERRRIC X Y RELEORELRT 5 & CHF CRTE
T VIRGOEEY 2 7 BIREL, BEICRTRIERNE AT 2 08 & Lie.
(Table 2)
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4@.saﬁﬁﬁb%%ﬁﬁkﬁ%bkﬁ,%@@Ekﬁ%bk
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e) BT I U BHEHIROEA S L = VAR E | BT 953 ~50% %z
| 20BEHEL, BHOBELBET5HELC5cck D01 NFHEY ~F THELTI Vv
S . a VAR B ERD .
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‘ 4. FBRO—BEHIVICHE ; ,
i SEHMD O R, BEOMER 0~3°, 0T £&b FELMEIERNEY (0.5~
! 1.0p) XZ @R (0.5~1.0%X0.8~1.2u), £ & 1~ 3 EEME LHCE EEE LT b0
bd%. B, BHRNTENT P Y REEHEICE X (EMUTREXBHRYBRT
DO ANTHEHIC R —RICETENE . EEvBRALLUTEREREL, 7Y yErRBLL TV
= YBREFERT 2 (Bt A 20). FERIEER 55~60°, pH 3 YT &M AHREIC LTH&E
07 FYRIICHEN L BT 5. wOd €5 F v ERELLIE.
U EOFHEEELD 7 1 Gluconoacetobaqter Asai [z, 17#k1% Acetogluconobacter
Asai ic, L¥kRBIS& LT Euacetobacter Asai ICRE SN2 HBEREF 7 F VLR
L, FEEZER L LI\~ Gluconobacter Asai 3.1 Kb o7z
GLUCONOACETOBACTER Asai
Ga. cerinus Asai Ge 21
FERT I ATz - X DAERLENE, ZEREDH &L BOFKI/ V= VIR
EREOECEE, ZO/TMPOTEHEEsSA—BEE RifiL7e.
Ga. opacus Asai var. mobilis Aszai i Go 22, 27, 28, 31
ZEMIECT s AT - X ) ERET, BRERESHES(, SFEKE pH H3HE
VRSB OREE & X —ET 5O TR—E LR DT.
Ga. nonoxygluconicus Asai Type 1 Gn 18, 18-2
FERIGERE YA L, BROERBELL, 27T 3T ra - X VAR URWERL
BROREED b0 LR 2O TREIL 7.

: ACETOGLUCONOBACTER Aszai Type 1 4
? Ag. dioxyacetonicus Asai - Ad 24-2, 24-3
Ag. dioxyacetonicus Asai Type 2 Ad 17

| SHL 100 BHECRE L, BHEX b AR, Ad 24-2, 24-31% 40° THHE LI\
LISt 13 @0 E X —~EK T 20T RA—EERY, Ad 17 B EEEY B LA
RTHSL 2 O TR L7z, : ‘

Bacterium rancens Bij. : ' ' Br 1, 3, 8-3
Br 1, B3 13 10°HHBEC X < #658 UE-D40° CEAR RE TR OMRNE ¥ B 5 545, Br 8-3
EHCHTRODBTHO L OICHUT 20 CRA—FEEED .
; Bacterium acetosum Hbg. : Ba 23,.25,+4, 11-8

| WAL b B 13 L < JRBE L B 5 KO8 Ba 23, 25 R ICA0CTREREETH 5 AN

B304 T, HOBERIXBODOREL X BT 20 TCH—EHELA Y.

Bacterium aceti Brown var. prunitrifiorae Asai BB 7, 11-4 }
b OB R IEPEEO bOIc X { —BT 3.
Bacterium acet: Hansen var. anadidis Asai : BH 5, 12

‘ B OEE L T O boIc X { —FKT 5.

| _ :
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Bacterium vini acetati Hbg. Type 1 Bv 15-2
Bacterium vini acetati Hbg. Type 2 Bv 14, 10-2
3B MO EBIC X { —BT 5. {HLBv 14, 10-2 1 BB % FT 2 TX5
L7z.
EUACETCBACTER Asai
Bacterium ascendens Hbg. A 20

Atk 7 ¥R T, ERERE ERRAHFECHE, SEERERERTR
X EREIC LA T SWIE LR LV o b o IR 5.

B. SR O 7 ¥ Y EEE I RIETEE
SSEEE AR AR TR b O ICD 2R ORI L iT07%.
1. 7 F7RT & VERARGKIR
HNES Ty ENT v EECECERE Lk, Z050ccsEk 100ccAE=H7 7 A 2 [LoE
L, CTiLC4SEEerHEatimpik 1 e L, 30° [C3Eié Le. MOERBEBE R 57
BEESE 1 ccE FEUE L0.1 N 3t Y — 7 CRasE L. (Fig. 1) s UHBICRD 3
BER, HRR, BAOSLBECEDTHI LicksE L Table 4 ITR7.

Table 4. Analysis of the fermented Musts
(after 14 days incubation at 30°)

Total Sugars Total Acids® Volatile Acids ¢, 9 Acigw

Starter (as Glucose) (as acetic)
Go 31 114.54 g/l 56.5 cc 093 g/l 54.9 cc
Gn 18 111.99 55.5 0.79 54.2
Gn 18-2 104.29 58.1 0.73 56.9
Ad 24-3 142.39 26.0 0.16 35.7
Br 1 148.10 35.0 0.17 34.7
Ba 11-3 157.69 28.4 0.04 27.8
BH 5 143.25 7y 0.12 35.2
Bv 10-2 198.64 12.0 0.06 119
Grape Juice 200.88 10.4 0.20 10.1

a) 1.0N NaOH cc per 10cc Sample

VI boiEREY B2k, 7 FyEMICR TR Gluconoacetobacter ([CJF3 3 3%k (Gn 18,
18-2, 31) 1% Acetcgluconobacter \Cjg3 % 5%k (Ad 24-3, Br 1, BH 5, Ba 11-3, Bv
10-2) OHEICHELWSN O EFEFRIC LT, BRERE LS. HRERIFHFICRTEZIHE
ML, BHFECRTRL LA BRI OERLCD 3. —KIC WONOE b 1084 T £RESK
s 3.
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50

30

20

cc 0.1 N NaOH PER 10cc SAMPLE

7 3 % 75 s 77
INCUBATION PERIOD (days)
Fig. 1. Acid Formed by the Bacteria in a Grape Juice

(5]

2. FEBEOT FYERERICRE 358
&S F v B (Bllg. 165) (0, ME5249 IC7s B0 & EERE Rk ML, 100°, 1555

R E #%400cc 58 % 500cc BFE 7 7 2 2 lCHEL, chicE—REHic2 HEER L7

¥ viERR: (OC No.2) #10cc RU A—EtIc 3 HHEH Lo’ 10cc L/ L,
50
40

30

2

AMTS. OF CO: SPRUNG (g)

S
N
N

'3 5 ) 2 7
INCUBATION PERIOD (days)

Fig. 2. Fermentation of the Musts inoculated with the Bacteria

T e e o o U T 25 Pt oyl i o A 1 i G 5 E ATk S S A AR TR S A |
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18~29CIC/B L CHitEEe L7z, EHEERRE L BT 2 L R4 B X 10kgAER TR
D, BEREOCELRRT AFEC L ZEEERMLZOBBEFIL. 2 TR L. KERT AU
ER4HBICKREKLg/day LITF & 52720 T, ESICEBEKO LB Y ST L.
S HERE T N CTEBICHEDTeDS, HRRRZERI25ce ¥ AVIEEKZ125ccz & D, T
ERRIIHFEIC X OTRYD, 7~ EtRHR- =Y YOlREELCE Y, hBRENSE
(Table 5) BRUPRFENOEAYEE L LD TH 3.

Table 5. Organcleptic Character of the Wines affected by the Bacteria

No. Yeast used ﬁi‘é’fg?e a Taste test No. Yeas used ﬁi‘gﬁ?& a Taste test
Ay Wine Yeast — good B; Wine Yeast Go 22 Bacterial smell
Ay " Go 28 " B " Go 31 "

A " Gn 18 1% Bs ” Gn 182 good flavor
A3z u . Ba 4 off-flavor Cy ” Br 1 acetic

Ay " Ba 113 acetic Cz " Br 8-3 "

Aj " Bv 102 n off-flavor | D " Ba 23 "

Table 6. Chemical Analysis of the Wines affected by the Bacteria

(All quantities except stated are exprssed as g in 1000cc)

Sp.Gr. Alcohol g%l Total V. A. Fixed Total V. E. Fusel V. A,
No. g after

D vol.% Glu"‘cise Acids® ®  Acids® Tartaric ¢  Oil 30 days

Ag 09911 105.2 1.40 9.00 0.30 8.44 1.56 0.05 0.78 0.34
Ay 09911 105.2 1.43 917 0.43 845 1.65 0.06 145 0.44

As 09911 105.1 1.40 9.32 0.38 8.68 1.63 0.03 0.98 0.47
As 0.9929 102.3 4.09 9.50 0.73 7.78 1.37 0.19 0.61 1.19
As 09919 104.6 243 10.00 1.32 7.80 1.38 0.04 0.55 1.68

A; 09916 104.7 1.63 9.70 1:20 7.70 1.58 0.06 0.50 1.50
By 09913 105.6 1:33 9.45 0.31 893 1.66 0.11 0.81 10.37
Bs 09911 106.6 1.26 9.15 0.31 8.63 1.55 0.07 0.98 0.34

Bs  0.9920 102.8 1:91 9.50 0.34 8.94 1.58 0.06 0.89 0.44
G 1.0010 91.4 17.86 1590 - 4.73 8.04 1.68 0.58 0.80 5.03

C, 0.9968 91.0 10.76 13.40 3.36 7.80 1.59 0.32 0.75 4.06
D 1.0150 68.9 44.14 21.00 8.23 7.28 1:75 0.12 0.81 8.5
Grape
juice 1.0968 240.25 5.50 0.18 5.20

a) 0.1IN NaOH cc used per 10 cc Samples.
b) Volatile Acids as Acetic acid.
c) Volatile Esters as Ethylacetate.
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z =

S C Bt UYe Gluconoacetobacter O ¥ Go 22, 31, Gn 18-20 3k RA|A LD

ORI ABEKRE D B2 L, BROBHOSOIWCH LBEIRICH THAZER Y A3
AL EHEEYEEL T2 L5 Th%. RLOTRHRI VRS E, WINOEALR
EREpESOEENL, Bo7 —¥AmbEOEMOERC® 595, ZOMORSICE L
BERD . —ICC OFEOHIE ZTERS IO 2 kD5 <, BREOERMBEINE
BICONT, LOENNBD BN 5 THSEBANS. HL, BEORSEHT ¥
VIBO B ICHIE S S 52 501, ICEMCHIETE K, ERACERECD 18-2
WEN, Go 22, 31RMWHOT 3, ,

Acetogluconobacter 6 #iBr 1, 8-3R #HICA TRIRY AREBM A~ £, BROHE
EEE AR LT\ EBENSD 3~4 BEHBASOAD MEc X 2BEESTED b
3. Ba 4L OMERDD . Ba 2335800 bREE S AFET A L MEIC X 2PEE IR
DEND. —HAFEEY ) B2 &Br 1, 8-3, Ba 2303 F B HlFERE L { £ { FriEEER
AP EB LTS, ZOMOEOHERERE0.1% MM Th 205 b o ICHERR L BE
L7 FYEORE S TE LD TS, nkBad, By 10287+ F 7 2 FREOER
LR B, —RICCOBROHEICR T RBRORMICH T 2HBEROBMABZL L, EOTR
BRBORSBADNS. %IRRT LR s X > A ORMT 5 € & 3SR
T 545, Ball-3 By 10-2, Ba 44 D ERAE  RORHICRTT ~ ErBOMS
OERBRLN2ORMMARSERIC Y 2 RETH 3. %?‘ 3 \c Acetogluconobacter
BEURICT v RO SEMOBA LR ), BEOEMEIICEOTELL LOEN
FHELY P VEESICRENTER Y52 2bDEEELHNS.

WICHBUR ICR T 2 OER ¥ B 27%cH, L7 FYEORERY200ccE=H7 5
AaCHELavrz7B8E LTl ARBICHE LEBESH Lie., Tlc X 3 EHERROEM
.Gluconoacetobacterc 3 T 248, Acetogluconobacter TR, BEETHE
LS EOEASK LT3z Ea3bhh 5. (Table 6) 70T BIEAIC = s B k78
EREED B ' ‘

3 =1
IBURNAHL X DUREE L7c AN &7 7 FUIEERFHC L, RIBARKGEINES - BITHE
REBHIC LT, BREERENIOORE 5L, TN DOEKT 8O 7 F v Ritick
BIR { BIE T 2Rk OREM IR bO2BHRICOE, RN CICAEBIGREIEE L, &
FHED ORSRE SFBICIED TROML S Le. '
Gluconoacetobacter Asai Identified strains

Ga. cerinus Asai 1935 3 Ge 21
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Ga. opacus Asai var. mobilis Asai 1935 Go 22, 27, 28, 31
Ga. mnonoxygluconicus Asai Type 1 Gn 18, 18-2

Acetogluconobacter Asai

Ag. dioxyacetonicus Asai Type 1 Ad 24-2, 24-3
Ag. dioxyacetonicus Asai Type 2 V Ad 17
Bacterium vancens PEeijerinck 1898 Br 1, 3, 83
Bact. acetosum Henneberg 1923 Ba 23, v25, 4, 11-3
Bact. aceti Brown var. pruniivifliorae Asai 1935 B BB 7, 114
Bact. aceti Hansen var. anadidis Asai 1935 BH .5, .12
Bact. vini acetati Hbg. Type 1 ~ Bv 15-2
Bact. vini acetati Hbg. Typeb 2 Bv 10-2, 14

Euacetobacter Asai

Bacterium ascendens Hbg. 1898 A 20

WiCTLbOEkO—EIcoE 7 ¥ vEME W RECkETEELRBR L TRO
ﬁ%k%k.%ﬁbkAwmmwmwdw@~Mmm%¥ﬁfnfrv%ﬁmﬁb:<
I LE\NDS, 7P VEBERICERD CTEWYEY 52, RICRE L EEEE r[LE
L, ZLEOWES B LHER~MEr02B3 00 ), LBHKTHBIIEICK LeEE
HBzhrwib0b, BAMLBIERALET LD, BHREEL, I EHEICE OB LB
ChEzbDOTH2. L cOBEHECOR CRARAREOSRALAMCT T I LS
DRV %5 2B “Mousey taste and odor” ¥&F2b0bH 5. HEOTT F v iE
FEICRTE TILD OB ORI R HLEE T 5.

Gluconobacter CIET SHRA—RCEM TR T Py T X CEIEL, £RT 287 F
v B CA C R RO &R T 2 BB BB Ic, ZicEz 2R RO
HCRTOFPCERERETORTHS. RICRER ERBrESNRT 20D 3
2, —ICE b BREOENCERE DI, SMEICKE BELEEL BV, SALCO
A BRSNS T ¥ VEORAKERT ICRDT 52 REORKICIE R 28BS L EET 20
RESBOFRICEIDE R DI, Itk SHEO EETEEER TR Y BhOTd 20
B, 7 FYBERTORECE S, 7 FyVEEBHESERORZCELELBEZ LD
B OIS B ICH T 2 BN ETH 5 & BENS.

iz, RPFFEET 5 IChic b 2 BHEEEERES b D eI B E R O MR e BT R & 0TI
SILEDX DEEERT S, MLTEABEET I OWTNIBEE X VEAMBORFH ez &%
AT 5.

T B AT O—IB LA F28E4R, HARIEEXITIRTHIL 2.
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(1) Pasteur, L. : Etudes sur le Vinaigre, Paris (1873)
(2) Cruess, W. V. et al. : Fruit Prod. Jour., 17, 229; 251 (1938)
(3) —————— : Advance irn Enzymolg., 3, 349 (1943)
(4) Vaughn, R, : Jour. Bact., 36, 357 (1€33)
(5) Hansen,_E. Ch. et al. : Gesammelte theoretische Abhandlungen iiber Gérungsor-
ganismen, Jena (1911) :
(6) Rothenbach, F. : Die Untersuchungs‘Methoden iiber Qrganismen des Gﬁrﬁngses—
' sig und seiner Rohstoffe, Berlin (1898)
(7) Hoyer, D. P. : Deut. Essigind., 3, 1 (1899) °
(8) Vaughn, R. : Wallersteir Labs. Communs., 5,5 (1942)
Co>wid BmAE «+ & 4L 11, 680 (1¢35)
(10) Chouchak, D. : Compi. rend., 186, 520 (1928)
(11) Gvaladze, V. Z. et al.: Chem. Absi. 41, 3255 (1847)
2> # = 2 % : & 4k, 27, 37 (1953)
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