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Taxonomic Studies on Lactic Acid Bacteria Isolated from “Sunk:”,
a Local Saltless Pickle

(II) Identification of Cocci

Ooki Nakayama and Hiroko Koike
(Department of Food Technology, Faculty of Engineering, Yamanashi University, Kofu)

Seven strains of cocci isolated from ‘‘Sunki” were identified as follows:

Gen. Streptococcus Rosenbach (Strain No.)
Sc. faecalis Andrews et Horder No. 4
Gen. Leuconostoc van Tieghem emend. Hucker et Pederson
Lc. mesenteroides (Cienkowski) van Tieghem No. 11
Gen. Pediococcus Balcke emend. Mees
Pc. acidilactici Lindner No. 1.L
Pc. pentosaceus Mees
Catalase negative strain No. 3-L
Pseudocatalase positive strain No. 12; 18-L

Gen. Tetracoccus Orla-Jensen
Tc. kisoensis nov. sp. : No. 17
The Tc. kisoensis nov. sp. is facultatively aerobic cocci which tend to form tetrads,
produce DL-lactic acid from glucose in a homo-fermentative way, catalase (haem type)

positive but do not reduce nitrates.

#* L]

BLED THRIcEBY, REBREOREZHEDITINVEY TRV +] 1285 SBOTBMBIREA 8 L 7255,
ZD55 THBSABRETH - 7. AR TRINSORERRERET 3.

EDIL IR E 7 —¥BUO 4 ERETH - 7. ARBEDH 2 5 —~¥RONT, BATIIZ OWENSE
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XBHBHBEIXUFXE

WPGRIRE No.4; 1Bk, 4:HBRE No.1-L; 8-L; 12; VL B X UITRITONT, BBUHRE LMOHFEI
BMUTHBRURRE L. 4ERBEORER, £LUTHI, MRS OFRITK 7. ‘

H 45 —EDERERIT Johnston 5 DHERHEL . THHLELET FoEL0.268 BRI FX - 7+
v EHIC B A U T30°C T S0R IR LU 7o bR ML L, BAEH121Z 10~20 mg/ml iT72 3 &K
Sic, pH7 © M/5 #ER 0 ) BEKICEE L, TO¥ 1ml, 100 pmol/ml & H,0, 1ml, BHEHID 3 fSREHK
1ml #BAL, 30°C IKOMRE LD BLMBEML TRIBELY, 3~ ) —itk - TBRE H.0: %7
Bl

Vb — 2RV BERIZ, RUBABRRREL, K&LoD, 20KC, 1A T, 3045MEFRLAEL DL 3000
rpm TISHFIROLAEE L 7- LB E RO TRBRICER L.

25 —EHERE L TIIEERE S LT 10°M @ NaNs, KCN, As,Os X NaHSOs £Fi 7.

KBEERESIUER

1. REROFEER

a) RMHMER (No.17 HEDZ ) HEEMICHAEFTL, FHITRS TLLRET . £XIIHEH
R, BEEBH. RAEER, RUD—RICERL, ObREREET 2N, BREIESIZL. BESTRNE
WiciZizEALEF LIV,

b) BMHMER 75 oReBdT, K LR, EEELSCIKBFROTNGED SN,

c) SMMMMR HER No.l-L #ERFICMHEIRSS (Fig.1). wIhbiFEtidisw (Fig. 2). #ifk
KE, AV F—ABEESY, ¥5FY, BRERILEd, VY bw24Tc/EBET, BMBRETETLRL.
No.12 #PISHL, ¥ o BERLE T, No. 17 BREDZ SIFIMS L, BRELELITL.

2. EMRREORAE

a) B No.4 HRIZER 0.8~1p OWRET, BiEd L IJEEHT 3. No.ll i3 0.7 p BED/NIR
BT, HES LR 2EHL, ThicEEsiss.

S

8]

Titrable acidity expressed in mi of N/IO NaOH/IOmI broth,

Titrable acidity expressed in ml of N/IO NaOH/IOmi broth,

10 30 c 37 0 3 NaCl'% 65
Fig. 1. Variation in titrable acidities with Fig. 2. Variation in titrable acidities with
incubation temperatures. . sodium chloride concentration.
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b) £WMMMR VIThdh25—¥BHT, 8D pH 24.0TH 2. No.d KX 7 FoBh O RER
H49, No.ll HRiZREA A ERET 2. CaCOs TRE 1L, 30°C7 AMDERT, No.4 ¥idd. 407
Folisel, HREOSHBOAREY (L) FLEE, 0.680KME4ET2. RULHET, No.ll ¥kiZ5.2%
D7 FOREHRR LT, HREOTEOLNEY (D) ARE0.IBOMEES. No.4 #RiIECTHLEHFT 2.
BEREE I Tablel ITRTEBVTHS.

Table 1. Fermentability of Streptococci.

Strain Titrable® Acid from®
No. acidity A X Gt F Sc MI L RETRm D S I SbMnGlaM
ml/10ml
4 6.8 + + + F -+ = = = = - - - 4 4 -
1 6.5 + + + + + 4+ £ + + £ £ - - £ + + +

a) 10ml of glucose broth was titrated with N/10 NaOH

b) + : Acid moderate, + : scanty, — : none, A: arabinose, X : xylose,
Gt : galactose, F : fructose, Sc : sucrose, Ml : maltose, L : lactose,
Rf : raffinose, T : trehalose, Rm : rhamnose, D : dextrin,

St : soluble starch, I : inulin, Sb : sorbitol, Mn : mannitol,
Gl : glycerol, aM : a-methylglucoside.

¢ AE No.4 $RiZICTHACTHLEFL, RELC.SFAUHEBOH TS, REIFOHEMEIZZAEL
BECEETSE. 7, ¥5F 2L LISODT, Streptococcus faecalis Andrews et Horder ITANB D
BRETHSD. HTOY aflh, 574 /=R, bLnO—2BEUYE F—VERBEL, $MDR Y FH
DEICLSRONZLIICFHn— 22 RBEL, FHICHFRLIVKTHS.

No.11 gkiz, B, EBTXTOA» D Leuconostoc mesenteroides (Cienkowski) van Tieghem D5 b,
ValERALLIROKTH 3.
3. {ERERBRORE
a) HERBMOMR No.l7 BUARKEHED L CATRNREBVTHE0, No.l7 HOLRBERBLVY
5F VEHOFRAICK CAEBEEY, REIK7 ) —2RICEBL, £EERBAELS, LEVWKEBEAENS. &
FERTROTHIRRES XCRROWRMELEL, BRIZESIIVD, BREESEBERT. EHIOENE<
THEET 3.

PULEDRBABES L0y, REAKEEEL/CAHERX TRREmEREYT 2 &, BRORBRAKEEY
IKED T, NOEOLBRERDOEE £1E2 (Fig. 1).

Py s

Fig.1 g |
Colonies of strain o Fig.2
No.17 on koji-agar Strain No. 17
plate with CaCOs. ! & (X1.000)
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b) % No. l-L HIZE® 0.8 BB, No.3-L #ki3 1.1 BE, No.12;19-L; 1783 14 BEOR
e, B, 2#E#OUIIEEITI~4EERD, 8 W T35 EMOI LEEMT 5 &3, Fig 21T No.
17D AHRT.
o) &£MWMR  No. 1-L #HIBAOCHEHESS D, 50CTHEET 3.

No. 17 HRiIZBEFIE CEERBRAICIISH, BHdICREREH &2V, No 12 kiz v s BEATEE
EHEbTHicHibT 3.

No.1-L 5 3-L #%iZH 4 5 —¥EIE%EREY, No.12; 19-L HitEBOSE BN 0. 4B LI TOEM TR L1
BRCDH A 4 7—ERIBERT. No. 17 BizErh OO ERICBRII h 2 5 —¥RIBBHTH 3.

No. 17 #kiz##kd pH %4.2, fhi33.8~4. 0B ICT, Wb 7 FullEh SR ERE LTV,
BEREMHI Table2 DEB0TH 3.

Table 2. Fermentability of Tetracocci.

Strain  Titrable Acid from*

No. acidity*= A X Gt F Sc MI L Rf T Rm D St I Sb Mn GlaM

m!/10ml
1-L 13.2 £ + + + - - - - 4 - = - = = - 4 *
3-L 11.8 + + + 4+ + + + - + - - = - - = + =
12 7.0 + + + + + + + x + - - - - £ - + +
1-L  10.4 + + + + - 4+ 4+ + + + - - - - - = -
17 6.8 -+ - 4+ + 4+ - - - = - = - 4+ + + =

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

WIS pH Z5.0CEBELABBI+Z - 7 Mol (1%) HEiick (AEFL, pH 29.0CEEL kR
HIZH, E—ild, Tra—rE2BELIZE—MITHEB L.
d) TFOMORE BBx:R1%, RIVRT V1%, BRT FUELBEIUCEBED SR 5 KAL)
Z@F D CaCOs TRE L/ dD 200ml CEEZEREL, 30°C TIOAMHBER T 2 3FRBIER (R 6 cm,
120rpm) L7cDbH, BEICEIVEBTE, BEHIVYY LABLUEBRBZEEL, HRE, LBLIURERER
BICHE L /f% Table3 1T7Rd. 75 No.17 BkD7-» DR &E LT Staphylococcus aureus 1AM 1011 %
B,

BEEE CL-THBON ABE ABRBENICE S, EEKBIUEBEEE L ORER, Staphylococcus
aureus DAIIHEY (L), 3T XTS5 IABTH - 7-.
e) H&S5—HDHR No.12;19-L (kD H %5 —EERIZ, MIEESEK, Y=/—F&Edit, BTN
TOBRERDOERAEZ TV, No. 17 Kid, MIEMEK, Y =4— &bt 10°M © NaNs XU KCN
k- THBEESNS. EBRMERE Tabled 1TRT.

nHE, WRELTHW:H 25 —CBURRER,. 3 78bb Staphylococcus aureus 1AM 1011, Sarcina lutea
IAM 1099, Micrococcus roseus 1AM 1295, M. lysodeikticus 1AM 1056 [3HHRMREHE, V=4 — bt & bIC
No.17 kR LERAE R L.
f) No. 1-L;3-L;12;18-L&DAE ho 48k, WInd 48 L7430, ULhd Lactobacillaceae
Winslow et al. DEA5ELICEZ TWADT, Pediococcus Balcke emend. Mees ICANZNETHB.

Pederson |2, F & LTE—nDEFHE L TOESE? I S Pediococcus B T3 DT Bergey's Manual®
ICiz Pc. cerevisiae Balcke & Pc. acidilactici Lindner @ 2B ULEMINTE ST, Pediococcus HIED
IO ETCARELTHRARELTHS. HEDHDIED b Pediococcus 1B LU TIZRMENITIL L, B)ll, dLEDF
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Table 3. Metabolic products of Tetracocci.
Stand culture Shaking culture
Strain Lactic acid Acetic acid Lactic acic.l_ Acetic acid
No. Glucose produced produced Glucose produced produced
consumed A Y A - consumed A - A -
g/dl | g/dl % | g/dl % g/dl | g/dl % | g/dl %
1-L 4.2 4.1 97 0.13 3 1.8 1.7 96 0.11 6
3-L 4.6 4.5 98 0.09 2 2.1 2.0 95 0.06 3
12 3.9 3.7 95 0.08 2 2.6 2.4 93 0.18 7
19-1L 4.2 4.0 96 0.04 1 3.1 2.9 94 0.12 4
17 4.0 3.8 96 0.08 2 4.8 1.7 36 0.62 13
Stap.
aureus 0.3 ‘ 0.1 33 0.12 41 1.2 0.1 8 0.20 17
|
A : Amounts of product, Y : % on consumed glucose.
Table 4. Influences of inhibitors on the catalase activity of cell
suspension and sonicates of Tetracocci.
Catalase Activity
Inhibitor Concentration No. 12 No. 19-L No. 17
e e S N
C S C S C S
None — 67 82 56 78 >100 >100
As:0; 10°M 68 82 54 75 100 >100
NaHSOs P 66 83 56 79 >100 >100
NaN; ” 64 80 53 74 25 20
KCN ” 63 81 54 73 19 16

Reaction mixtures were made up containing 100 sM of H,O, and 3.0 ml of K- phosphate
buffer (pH 7.0) with added inhibitors as shown.

A cell suspension (c) and a sonicate (s) were used as a source of catalase at a conc-
entration of 10 to 20 mg cells per ml in the reaction.

Catalase activity expressed in s mols of H,0. decomposed were determined after 30
minutes incubation at 30°C.

EN4 A TREDRAIGEVERDNBDTCNRESOTRET 3 ¢ &ic Li-.

TIN5 4#Rid, TXTPHE.0 TLLAHFL, pHO.0 TiRALAF Y, IFEERIENDT, Pe. halophilus
Mess, Pc. urinae-equi Mees $7:iX2n 5 EFERODDICRA LI, Thb3EFEXEEICESL, 35°C
TEHL, E~NMcEFLIODT, Pc. cerevisiae Balcke T b FIET &0,

No.1-L #kD AT NS D, 50CIKBNTHEET 20T, chid Pe. acidilactici Lindner I, #id 3
B2 Pc. pentosaceus Mees &LRIETRETHZ BN 3.

No.1-L Bkid 6 REEZFEREL. SHUEEPOHRML, v alf, FHEX LYY, == b=, @ AFAIN
Ay FERBULORYS P acidilactici & X {—KT 505, RFWERBET, 7)o — i RE4 38T
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B EER LTS,

No.3-L ;12;19-L @ 3#ki3 6 jebE, 5P, FFWEZL(RBL, FHA )Y, w=b—LERBLT
VWES Pe. pentosaceus Lk —FKT 5. 7c12L No 12 #kit @ A Fusvay FERBEL, Thva BEAE
PR D AN EEREERLTVS.

Pediococcus p3& 2ith & 5 —¥EMARTC &I, Felton 59, Jensen 57 itk »THE I THY, Dobro-
gosz HY Itk Y, Pe. pentosaceus B BH £ 5 —EDMESHFIN>2550DT, No.12;19-L ks
H 2S5 —EERETTC &R, chd% Pediococcus CANBI &1375% F1>. Delwiche®, Johnston® &,
Whittenbury'® 53, Lactobacillaceae @# % 5 —+i3, NaNs KCN I EiCHABEINLTNEF > T 54,
No.-12; 19-L ¥kDh 2 7 — ¥z, TOERE DL —HL TS,

g) No.17 #DOAE No.17 BREXFELICK(HHF L, WEERTRRIREMED, FRNIERTHE
SROERMALEL, ABWOLPRISLOTUSEESELET, # £ 5—LEAMEI, Lrdehid Nals
% KCN THEXN3.

D& S 15413 Lactobacillaceae Winslow et al. OESREHMRLTHY, Ulcdi»T Pediococcus LRAE
TRCEICIIRENSS.

Pediococcus DA 4 BEREICIZ Gaffkya Trevisan H&H 0, T DAl Staphylococcus Rosenbach, Sarcina
Goodsir, Micrococcus Cohn $FNIC 4B EZHObT T EMNHAS.

7o, IS 4 MIBIRE I3 Tetracoccus Orla-Jensen (1919)' 353 % . Bergey’s Manual 0 5 th ed.!»
iwEhiE, hid Tetracoccus von Klecki(1894) & 35T, %#Fid Gaffkya Trevisan LU HDTH 5
LxhnTwa. Tetracoccus Orla-Jensen {3 Bergey’s Manual @ 7 th ed. WRRRENTH ST, Fic Te
tracoccus von Klecki MBEEMIICREINTVEDT, MLOLLMOEDLLVODTH 5h, TOBEORED
BEERBRTER.

X7, No.17 iz HEBESERTREODT Goffkya Trevisan [TIZ AN/, X 5IT Bergey's Manual @
7th ed. KERXNTW3 28D Gaffeya D5 b, G. tetragona(Gaffky) Trevisan &13, FRPEREELD
EDAT, G. homar: Hitchner and Snieszko & 3FKMA EDOETKRENSHS. € OH Bergey’s Manual
® 5th ed. ITRIRIN TS G. verneti Corbet LiIBDLE, G. anaerobia (Choukévitch) Prévot &3
FREDR TR RN S.

BRI 4B E R BERSELL, TRAESIEERBHICABTZ0T, —RD Micrococcus Cohn Tid
Adsti L, &7 8 HKIZA (B OSNITWVWDT Sarcina Goodsir & b R1IZ5. HEERET 2RI, Staphyloco-
ccus Rosenbach IT3EWVAS, 4:8KETED, F7- Table3 [CRZ EBVABMEL UTOMWEY Staphylococcus
aurens DB ITHEICE SRIZEFERALED» S LT, Staphylococcus L3 2 ICH\WEMNH A5 .

IFRMTH 2 5 —¥ BBYD 4 BIMIRE &0 5 ABKD 20T 2 BOTWE HBLTHEDR, Te-
tracoccus Orla-Jensen T# . Orla-Jensen HBX UL, KIF'D OERED LK LT, Tetracoccus OELAE
& A#A T hid Tabled XS5,

THHOLMBEETHOATHEADTRTD Tetracoccus LR1I5H, LBOFEMDET Tc. soyae LIAD
Tetracoccus R LT3,

Bergey’s Manual® i3 & 4 HABEICS S LOERIY. & Xid Micrococcus Cohn DFZRRHIKE
BIARBANCABT 20 L, EENBRIBERBLTIOCEEINTVEY, 4 EAMETH2 Tc. lque-
faciens Orla-Jensen (& Mec. caseolyticus Evans DRl%& & SN T3, %z, Tetracoccus Orla-Jensen DD

EiT2 L BRINTHI.
PR 4 BALBMBEEY, MEROPTULL I EMABELHEOCLRSLETHY, No lT#HRRZO1BLE L TH
bNBI3RETHBEBDNS.

BIRD & Sic Tetracoccus VS EBLZBEARLT LB D LEDLNT, B LLTERTZICR
BEOMMBRRETHHH. E0HAZT No. 17 #% Tetracoccus Orla-Jensen O 1FfE LWy, Tetracoccus
kisoensis nov. sp. L4384 T A EARIET S,

Orla-Jensen 3P U7z Tetracoccus 3h % 5 —FBHEDIFRE 4 EABKRE T, s=RBICI D LAKRELE
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Table 5. Comparison of the strain No. 17
with the known species of Tetracoccus Orla- Jensen.

Tc. lique- Tc. mycod-

Tec. case:. . Tc. soyae No. 17
Jactens er matus
Catalase + + + + +
Nitrate reduction + + + + -
Optical rotation of : .
lactic acid produced d d d dl dl
Fermentation
Arabinose + - + + -
Rhamnose - - + + -
Galactose + -+ + + -
Mannitol - - + +or+ +
Glycerol - - + +or-— +
Gelatin liquefaction - + + +or— -
Halotolerance + -
Table 6. Certain properties of Pediococci and Tetracocci.
Oxidative Nitrate
Surface growth . Catalase .
metabolism reduction
Pc. cerevisiae -9 (=) -2 -
.acidilactici + (=) - -
) D)
¢ pentosaceus + +® .'_31(:31;1 aemtype -
Tc. kisoensis nov. sp. + + Haem type -
Tc. casei etc. + -+ (Haem type) + 1513

KL, 2 lBE4 BT 200TH 7. BELE, KIFCX »THE - To. soyae (ZHERT B FLEHS
5 IMTDH 3 8dt Pediococcus Tl T 2. Te. Eisoensis nov. sp. ([IHBEEITTHAERLS AT LI~
Pediococcus 1T,
BURAITEST 2 4 EABMEEFIMICER UCHFT 2 &, Table6 ok iy, Tc. kisoensis nov. sp.

%, #OMD Tetracoccus & Pediococcus OHRICE TEBTE 3.

Description of Tetracoccus Fisoensis nov. sp.

Spheres, 0.8 to 1.2 microns in diameter, occurring singly, in pairs, in tetrads or in irregular clusters,
Non motile. Gram positive.

Gelatin Stab: Orange yellowish surface growth. No liquefaction.

Agar colonies: Small, circular.

Wort agar colonies with calcium carbonate: Small, circular, surrounded by clear zone of dissolved
carbonate.

Agar slant: Yellowish surface growth. Butyrous.
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Broth: Slightly turbid, with granular sediment and yellowish ring.

Litmus milk: Unchanged.

Potato: Orange, butyrous growth.

Indole and hydrogen sulfide: Not produced.

No growth in beer nor nutrient media of pH 9.0 or higher, growth in nutrient media of pH 5.0.

Not halotolerant nor halophilic.

Acid from glucose, fructose, xylose, sucrose, maltose, sorbitol, mannitol and glycerol. Slightly acid
from a-methylglucoside. No acid from galactose, arabinose, lactose, raffinose, trehalose, rhamnose, dext-
rin, starch and inulin.

Starch not hydrolyzed.

Nitrites not produced from nitrates.

AeroBic, facultative.

Optimum temperature, 25° t0 30°C.

Source: Isolated from “Sunki”, a sort of saltless pickle in Japan.

E 3]
X%E@ﬁﬁ%ﬁb&wﬁ%FZV$Jmgmaﬁéﬂtﬁ§7ﬁ%o§wiéwﬁﬁbt.

HPIRIRE

Streptococcus faecalis Andrews et Horden No. 4 #%

Leuconostoc mesenteroides (Cienkowski) van Tieghem No. 11 &
4 HERE

Pediococcus acidilactici Lindner , No.1-L #

51 & 7 —EHatERk No.3-L #k
Pc. pentosaceus Mees { . o No.12 ; 10-L #
Tetracoccus kisoensis nov. sp. No.17 ¥

No.12;19-L H’:@?Jﬂﬁ—-lz‘ii, NaNs, KCN il s hizly, bW 3 Pseudocatalase!® TH D, No.

17 HBOZNIRBEON 2 5= TH-T.
Te. Eisoensis nov. sp. (3BEBOREZIED, 7 R LR E BREBCED 5 IUBE ERTHEHNET

— FHRBHO 4 BIMIRE T, HREEZET LEBVARKEREND 5.

AFFRORSE O— WX XMEHLHRARIZLS b DTHBCERNEL, BRAFIRARBILREER S, WLWESY
B - e KRR RERIRERBEER, IWRAFENR BEBCEMLET,
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