The Society for Bioscience and Bi oengi neering, Japan

w3 e 3A BEEEDITVEY (2 v+ OLMEBRICONT ’ 157

BT $43%, $35, p. 157~164, 1965)

BEAFEDTOEY (2% | OLBEBICOWNT

(518 BOMMS X CRERORE
Il KM - A LT
(LB T i A 2R

Taxonomic Studies on the Lactic‘ Acid Bacteria
Isolated from “Sunki”’, a Local Saltless Pickle

(I) Isolation of Bacteria and Identification of Rods

Ocki Nakayama and Hiroko Koike

(Department of Food Technology, Faculty of Engineering, Yamanashi University, Kofu)

In the Kiso district of Nagano prefecture, there is a local pickle called sunki, a native
vegetable food, prepared without brine or vinegar. The author isolated 25 strains of
lactic acid bacteria from 15 specimens of sunki and five specimens of various pickles,
obtained from the same district. In this paper 19 strains of isolated rods were identified
as follows: — ' ‘

One strain of spore bearing rod isolated from dried sunk:i was identified as B. coagulans
Hammer. Six strains of homo-fermentative rods were identified as L. plantarum (Orla-
Jensen) Holland, one strain of hetero fermentative rods was identified as L. buchneri
(Henneberg) Bergey et al, and 10 strains of hetero-fermentative rods L. brevis
(Orla-Jensen) Bergey et al.

Among these strains two strains can be considered as new varieties, for which the
authors proposed the names of L. plantarum (Orla-Jensen) Holland var. sunkorum nov.
var. and L. brevis (Orla-Jensen) Bergey et al. var. otakiensis pov. var. respectively.
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Table 1. Materials for isolation of bacteria.

No. Materials Produced from Produced at ~ Date
1 Sunki (Saltless Pickles) | Leaves of Otaki-turnip | Fukushima-chd Dec. ’62
2~6,8 v p Otaki-mura P
7 v Leaves of Nozawana 7 y
9,10 Dried sunki Leaves of Otaki-turnip y y
11,12,15 | Nukamisozuke* Roots of Otaki-turnip 7 Yy
13 Shoyumame* Roasted soybeans y v
14 Kotori-uruka* Entrails of birds Fukushima-cho v
16~18 | Sunki Leaves of Otaki-turnip | Otaki-mura Mar. 63
19, 20 Dried sunk: Vs Y, Vi

* A kind of salted pickles
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¥1 8 DBEAICKS ml OB EMATRVEBY, 201 HERVT, LBEMAKEMZ -BHEX TS
BRERVEERZTE - .
b) Tk | M) M)
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AHME L T30°C TN L, 7 Atkic N/10 NaOH THE Fig. 2. Ordinary Einhorn (A) and
LB R LT, improved (B) fermentation tube.
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Table 2. Types and numbers of lactic acid bacteria isolated.

Group Islc?l::ted Strain no. Source
Spore bearing rod 1 20 Dried sunki
2,5,16,17-L Sunki
Homofermentative rods 6 { 10 Dried sunks
14 Kotor: uruka
1,2.1,3,6,7,8,16-L,18-L | Sunk:
Heterofermentative rods 11 9 Dried sunki
13 Shoyumame
15 Nukamisozuke
1.L,3.L,17 Sunki
Tetracocci 5 { 12 Nukamisozuke
19.L Dried sunki
Homofermentative streptococci 1 4 Sunki
Hetero v 4 1 11 Nukamisozuke
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BE, VTNOWREA SR EICRIREOEEII & A LHBERITEVETE SONIOT, £NAOK
FiZavr i+ v rEARRL, VR McANGD oz, BEDXSICLTRONA6KOAREE, BBELLU
7 Py T A RBARICL - T Table 2 0L HICKBIL, -

2. WETIMEOME
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ey, WEMEMRSS. 7 Vo 0IBUTOMBL+ 2R ETRTEIES. BT 1.5%0.95, OB TH
Y5,
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N, HR, BEEERR, WThOBY ¥5F Y, BRBIUN YA VERILKER, WTh s 55—+
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574 /—X, bunp—X, 8, SVko—n, axFailvay FROHAERL, 74/ —X, Bl
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PILEDO#RERD &, No20#kit Lactobacillus thermophilus Ayes et Johnson, L.sporogenes Horowitz-Wlassowa
and Nowotelnow, Bacillus dextrolacticus Peterson and Johnson, B. thermoacidurans Werkman and
Anderson ¥ 7:i3 B. coagulans Hammer & LTHEIN TV 2FRAEBRFALBED LERODOEELS

na.

Homo - fermentor

—==- Hetero- termentor
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Titrable ocidity expressed in mi of N/IO NoOH/mi brot

Titrable acidity expressed in ral of N/IO NaOH/IO mi broth

-~ ~— Homo - fermentor

—==~ Hetero- fermentor

10 30 37°%C 0] 3 NaC! % 6.5
Fig. 3. Variation in titrable acidities of Fig. 4. Variation in titrable acidities of
homo(——)and hetero(- - --) lactic home ( ) and hetero (----) lactic
acid fermentors with incubation acid fermentors with sodium chloride
temperature. concentration.
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PlEoE» S, WIN b  Lactobacillus Beijerinck KB4~ & D & Bhh 3.

§. FAERBUIMAEOEE

No.10¥id 1.6~2X1p DIGRE, fliid 2~3X0.7~1p OFRET, VI OME, BEZIJGHEL, i
HF->TERRICRA 2L bh 3. BERENECLZE, AR BRR, 4R, BERIZORBERES LT
T EBHB,

T FOBEP O RERERT, BHO pH 2402 TIKTY, RBAKTRET 5&, HRLAT Mo
BULERFENRERIBICEZL 5, MR OARKIZERY.

EXRREL 3 Table3 DBV TH 3.

Table 3. Fermentability of homo-fermentative rods.

Strain  Titrable® Acichrom")

No. addity 47X Gt F S MIL RE T Rm D St I Sb Mn GlaM
ml/10ml
2 83 + @ + 4+ + + + O + £ - - £ OO + =
5. 163 4+ @ + + + + 4+ 4 + + o = 4+ + F -
10 8.0 ©® + + + £ £ + 4+ £ - -6 + -
14 56 + — £ + + O + O £ -~ - - - © O + -
16 10.4 +r® + 4+ + 6+ - - - % + = -
7L 98 = @ + + + + 68 - - £ - - + © - %

® 10 ml of glucose broth was titrated with N/10 NaOH
»  4:Acid moderate, =: scanty, —: none
@, © : Different from standard description
of L. plantarum (Orla-Jensen) Holland
A: arabinose, X: xylose, Gt: galactose
F: fructose, Sc: sucrose, Ml: maltose, L:lactose, Rf: raffinose, T. trehalose, Rm:
rhamnqse, D: dextrine, St: soluble starch, I. inuline, Sb: sorbitol, Mn: mannitol,
Gl: glycerol, aM: a-methylglucoside.

WM b EREBEORMBR TR, FAILERET, HIBERY F— XRBHENHD, S IR
BEfE2Z DT, L. plantarum F %% Shds, Tabled mOHIDE C %3, SRS L. plantarum & R13
> T3, HTHNoIOKIZT S/ —X2REBLILNDT L. plantarum (=L. arabinosus) OHRICEH 3L
CREMTHD, SHERKRLLEVY, FIEBETIONEYTHEEES, L. plantarum var. sunkorum
nov. var. LT3 LERBT 2.

Description of Lactobacillus plantarum (Orla-Jensen) Holland var. sunkorum nov. var.
Rods, 1.0 by 1.5 microns, occurring singly or in short chains, with rounded ends. Under adverse
conditions tend to be longer. Non motile. Gram positive.
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Gelatin stab: No liquefaction. Agar slant: Growth, very faint. Broth: Turbid, clearing after a few
days. Litmus milk: Unchanged.

Acid produced from xylose, glucose, fructose, galactose, sucrose, trehalose, rhamnose, glycerol, and lesser
extent from maltose, lactose and dextrin. Arabinose, raffinose, starch, inulin, sorbitol and @-methylglucoside
not fermented. ;

Lactic acid produced, optically inactive. Nitrites not produced from nitrates. Catalase negative.

Temperature relations: Optimum 30°C, growth poor below 15°C and above 37°C, maximum 38°C.

Source: Isolated from dried sunki, a native saltless pickles in Japan.

Deviation from the original description of L. plantarum: No acid from arabinose.

5. AFORBUIRBEORE

2~4X0.7~1p ORET, VTN LA, HEZREEETE. 7 Mol ORI ZEREL, HRE
DA0~50%% 5 € IFBICER 2, REBEMEIE Table 4 DL BV THY, Nol8-L HDHIZ, ©>FRYT
H3.

Table 4. Fermentability of hetero-fermentative rods.

Strain  Titrable* Af—‘ld from*
No. acidity  237x Gt F Sc Ml L R TRmD St I Sb Mn GlaM

ml/10ml ‘
1 11.6 + + + + + + + + - - - - - - - 4+ %
2-1L 8.3 + + + + + + + + + + - - x - - 4+ =
3 9.7 + 4+ 4+ ++ + + + - - £ = - — £ + =
6 16.8 + 4+ + + + + + + - = £ - - + + - +
7 9.6 t 4+ 4+ 4+ + + + + = - £ - — + + - +
8 8.7 - - 4+ + 4+ + + + - - * - = = + =
9 6.3 + 4+ + + + + F + + - o - - + + +
13 5.6 + + £ £ % + — £ + - % — - - * x +
15 10.8 + + £ + £ + - - + - * - £ = - - =
16-L  12.9 + £ + + + + + + - - = = = - + * +
18-L 86 + + £ + 4+ + + + + - - - = + - - -

* *Foot-notes, the same as the preceding table. -

Bergey’s Manual® Tit, ~7 of BFRRIZFAS L IEFHBICKBIS N, FEFMMIZSEITHT OO TV A,
FHMBD S B, L. pastorianus REBRTH2CLERYET I, AVFUEOHIR, WIFhbIhicy
YUY, L. buchneri |39 > FREITH D, Nol8-LEkZSM I CItEY Lgw,

Nol8-L#kZ D&, WIhbHBSLXUHRBOAT, B3 L. brevis T—KT 3. v b— XREEEDS,
L. brevis OR&E VKBTS 505, No.8#EDTHE, TORb&L—FKT 5. Bergey’s Manual i3, key @
ETDH, L. brevis {57 4 /=X, ¥ a BB XUAMICHT 2FERBENEBINTNS, LrL, BOIK
T L. brevis BT O2EBLTEIOTERE-TED, LFEVS, ChoORBEEHFLTHE, Lid-T,
PSRN~ I8LER B LU~ Y b — X238 L7 No. 8 k2 BR1HT L. brevii (Orla-Jensen) Bergey et al.
TCANT LA,

No. 8 BRIZRY b=~ XA HEE LIS DT, HBMEEDOLEN 53 L. fermenti Beijerinck ¥ 7:i2, JLEOEEHW
D L. betadelbruckii (Leichmann) Beijerinck (T 438, FEEDE - 7o MO DT, ERRBEHRILENEZZ S
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{, LB L. brevis (Orla-Jensen) Bergey et al. var. otakiensis nov. var. &322 & %iRIET 2.
No.18-L. #kid, > IFMIIIRI L. fermenti Beijerinck ICE DS, Y b~ X4 RS ZDT, L. brevis
EoGMBETH S L. buchneri (Henneberg) Bergey et al. ¥ 2320 8RYTH2:Bbh 3,

Description of Lactobacillus brevis (Orla-Jensen) Bergey et al. var. otakiensis nov. var.

Rods, 0.7 to 1.0 by 2.0 to 4.0 microns, with rounded ends, occurring singly, in short ch;elins and occasionally
in filaments. Non motile. Gram positive.

Gelatin stab: No liquefaction, Agar slant: 'Growth, faint. Broth: Turbid, clearing after a few days.
Litmus milk: Unchanged. :

Acid from glucose, fructose, galactose, sucrose, maltose, lactose, raffinose, glycerol and a-methylglucoside,
slightly acid from dextrin and starch, does not ferment arabinose, xylose, trehalose, rhamnose, inulin,
sorbitol and mannitol.

Lactic acid produced optically inactive; acetic acid, ethyl alcohol and carbon dioxide formed in
fermentation of glucose.

Nitrites not produced from nitrates, catalase negative.

Temperature relations: Optimum 30°C, Growth poor below 15°C and above 37°C. Maximum 40°C,

Source: Isolated from sunki, a native saltless pickles in Japan.

Deviation from the original description of L. brevis: No acid from arabinose and xylose.
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HHEDOETH, ENREERZTDIOTIRARNT b1,

Lrd, ZAVFREOD TENEROLBRENSEE L TR, RRZIBREORETH S Ehbh-1e,
SENMEN-AHBEER A—EohTd, EEREBESRILbOR—ELEL, RO, #HEBELXD
AENBEREDOE ST, RV II—XREBHELTE -0 & BONIKREAB LN, HBOBRBEEZ, 20
REMOBMERLIL, SORBRIIBENEONIWHEE,D 5.
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EFRASHAGED, REFFEORVEY (R V4] SXURHSEDCE - MYREOHMYEAH205D S

BESMEL, BceohoRBERIKOVWTREL, ROMRBES:.

1) AV ORMIZBEALABREDAD SN - T3,

2) Rt -EiL, RO THB. B. coagulans Hammer 1¥, L. plantarum (Orla Jensen) Holland
68, L. buchneri (Henneberg) Bergey et al. 1#k, L.brevis (Orla-Jensen) Bergey et al. 108, PdEPREI5HE,
HMBEPRRE 2 B,

3) AEEINACHEMBEER, VTN OHEBREED L TEBEKROERE B UEOENRH BH, PTH No. 10
BLU No.8 D2HIZ TS/ —XREBMHER VT ADTHERE Mo, 0¥ L. plantarum var.

sunkorum nov. var. B XU L. brevis var. otakiensis nov. var. ¢ 5 & 4R L7z,

FHEORAO—BMIXBEHEPRRIC IS OTH L CEYHEL, BRAMARBREILERERIR, WMepfi¥dx
BD - e A RMEYTRERR DRBER, BEAFEOLTEROBRELRORNENARNR, RBHMZ LD
AEBOERCENTS.
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