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Studies on the Composition of Culture Media for Ped. soyae (II)

Hisao Yoshii and Nobuo Hosokawa

(Institute of Food Technology, Aichi Prefecture, Shinfukuji, Nagoya)

In a previous report we confirmed that good growth of Ped. soyae was obtained
in a medium containing soy-sauce.

This report deals with further study made on the application of soy-sauce as a
growth medium and on the effect of pH adjustment during the growth culture.

The results obtained were as follows:

1) All the unpasteurized soy-sauces and soy-sauce koji extract were effective for
the growth of Ped. soyae while chemically processed soy-sauce had little effect.

2) Consequently, it was shown that the peptone-yeast extract medium, which has
been usually regarded as the most suitable for growth of Ped. soyae, can be substituted
with a soy-sauce medium.

3) As was already known, good growth of Ped. soyae can generally be obtained
by maintaining pH in the medium higher than 5.5 during incubation.

Better growth was observed in the medium with a larger buffer action.

A much higher cell crop was obtained by raising pH of the medium during incuba-
tion higher than 5.8 by the addition of alkali since the buffer capacity of the medium
was still insufficient after the addition of Na-succinate.

4) In this experiment maximum growth indicated by the viable cell count was 10°/

ml in soy-sauce medium (total nitrogen 0.4%), when pH was raised higher than 5.8.
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—EEBLUZBRPECTFBLZDDIRDHLER (T.N.) 2 yui—uEk, EEENVES Y FERLK-T
EFEL, T.N. BEARECIEAZTE 7o, —HOBRICAVILs ) HBMHKIZL & SHEITHIEE
DOKEMZ, 50°CRIHT Shr HBKAE L & SHORM EAROMEEH L 7:.

2. ERIEHMOER BIERY ORBICE S/ 7%, BEE1~1.59%, Na-succinate 0.15M**, pH 7.0
MBAREAE L, AL OWHMHEED N. BORAKE-TRENSOHICLH TNIRE, EEEZILOVTER
WREEAE T AZ 7. Tablel (CHEMMRRERYT. RITAL & Dk Eb & UicKE#e SS- 5, ERKEOF
BEME LTI EONTERT PV, BB+ REEM & UcEie PY- B BT 5. BFAELTO
Na-succinate |3 0.16M 2—BHICAO 208, REOEBMNICE - T 0.3M, Thiz@RNE Lk,

3. BRBEMOEE  Ped soyae = PY- HEHMICHIHER L0 1 ~2HEEL, HBREAN GEHK6
ml) T30°C, 6 HPIPNEERE L7z, #E8gdho pH BIEEZTIESBICIE, 800 ml P4l piEH% A TRkskYIC 10
ml 20&xsy, pH x—2~TT.0RHETIBELT VA YV EBEEH L, 5% NaOH BRERWV.

4. MEE, SBEORT HE{EEIREI EPO-B BDLEXREHZAVTEEHR (N. BESH VDT
BERF) 27350 0LT 660mp X0 3HRREHE L TRRE (FlogT) 2#EH LK. pH B4 7 2E
B pH A — 42—tk D, hEEREH 10ml 259, 0.1IN o NaOH <« pHT7.0 $ThfT3IKELLT WV

Table 1. Composition of medium.

SS Soy-sauce medium Glucose (final) 1~(1.5)2, NaCl (final) 72,
Soy-sauce T.N.*¥ 0.1~0.8%,

Na-succinate 0.15M (usually) added as
buffer agent, pH 7.0

PY Peptone,yeast-extract Glucose 1%, NaCl 7%.
medium Peptone 1%, Yeast-extract 0.5%,

(T.N. 2 of medium was 0.19%)
Na-succinate 0.15 M (usually) added
as buffer agent, pH 7.0

* T.N.: Total Nitrogen

Table 2. Analytical data of soy-sauce.

Kind of soy-sauce used lj T‘é/lj‘ ReducmogA sugar
Soy-sauce brewed for 1 month 1.00 1.05
Soy-sauce brewed for 2 months 1.16 4.44
Soy-sauce brewed for 3 months 1.25 4.43
Soy-sauce brewed for 9 months 1.47 2.17
Soy-sauce brewed for 13 months LT3 3.21
Soy-sauce koji extract 0.17 1.06
Chemically processed soy-sauce 2.25 —

*+ 3R o Fig. 2~4 OBEHAIRE (M) RHEBO# L ©0.5¢3 0.05, 1.0{20.10, 1.5(30.15, 2.0(2 0.20
M) &ETEY 3.
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# 1B ml TRLUE.
5. iR feeoRlE  3BH 10ml 2 -0, EBEREEHBMEHERETCT 0.1 NH.SO, KT pH 28K
4.0 FTTY, COBOBIER SBEFHRELEN L.

EBRERBIUER

1. BEEDOIERXBEL & SHEREHICIT 5M%

INETOERTEL & HHRTNTHERBELU & DHER NI, BREICE - THBEEESIRESC 23T
LHFHEINZOT, L dlibd SRR 2BAOBRMOE L & S1h%2 50, BHEEOKES
Tt TOBEBMRCEZT 3 /B (ROZBKOWIRKEK) d dbhETF R L7, Table2 gt/
BEL S MOSEERT. 2O T-N.B%2b&iC T.N. T 0.02~0.4% 1135 X5 BA% T8 »7 SS-
HHNT B ZIGEERIE Table3 &L TH D, D wWFholsd lmERNTS N. BED AT
RS RLMEDH, Fl— N. BEICB 2HAEBREMDK, WEHEBROTEDO L SMITHIRIZHEYULTY
. TROBLEAR I~y ARBOLEDEL & SHERANTE, N. BES—-ETHNITHMEERIREULTE.
D, F7, BL&OMEEEL & SMHOEIBILTIC OV T A SN, 2)  WRHAE RO Fo BT DT

Table 3. Growth (O.D.) of Ped. soyae in SS-medium supplemented with
several kind of soy-sauce.

T. N. concentration (%) of soy-sauce
Kind of soy-sauce used

0.02 0.05 0.1 0.2 0.4
Soy-sauce koji extract 0.37  0.48 0.53
Soy-sauce brewed for 1 month 0.20 0.29 0.42 0.55 0.82
Soy-sauce brewed for 2 months 0.11 0.27 0.43 0.59 0.86
Soy-sauce brewed for 3 months 0.11 0.24 0.40  0.55 0.86
Soy-sauce brewed for 9 months 0.17 0.31 0.50 0.64 0.86
Soy-sauce brewed for 13 months 0.19 0.31 0.48 0.72 0.90
Chemically processed soy-sauce 0.05 0.10 0.11 0.20 0.29
Tamari soy-sauce - 0.14 0.32 0.49 0.70 0.76

Table4. Growth (O.D.) of Ped. soyae in PY-medium* supplemented with several
kinds of soy-sauce. '

Supplemented soy-sauce (T.N. 25) 0.02 0.05 0.1 0.2
T.N. % of medium 0.21 0.24 0.29 0.39
Soy-sauce koji extract 0.47 0.55 0.55

Soy-sauce brewed for 1 month 0.36 0.43 0.51 0.74
Soy-sauce brewed for 2 months 0.31 0.36 0.48 0.63
Soy-sauce brewed for 3 months 0.24 0.37 0.46 0.57
Soy-sauce brewed for 9 months 0.38 0.46 0.57 0.80
Soy-sauce brewed for 13 months 0.41 0.49 0.58 0.80
Chemically processed soy-sauce 0.20 0.22 0.29 0.38
Tamari soy-sauce 0.39 0.49 0.60 0.80

* The growth in basal PY-medium was 0.27 as O. D).
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BOFTNO N. BEICBOVTHEEEL & SHICE Y, BEBREOKBEOBELAELO N VL. 3) L
S R DI I3 ESHE NLBEE (0.05~0.1%) THAL & SHEHRWIEHENE LN D5, S5 N.
BELEDTOEBEERDTOODOEEL ONS. COKE,» CREFEETRICE TN IEERFOBL T
M, MHMDNKOERIS »E EHTRROLLEOHESL LY o2, FEOERFEE UTERD D DEY]
AR AT 3 ¢ & IMES CROMERICERT 2BBORENSEN) BT, R LA L &Sl
ZRHOBONERETH . .

SXICHTEHD T PY- Bz L & SIhOERRC K OISR LT 5 &AL, EIRERER UM
WEAEL & STICE D T OREFEIRESIRIC LR A0 E DR HBME Uz, #5% Table 4 1R,
1) SS- E#ickd 2 EERKICL & S HRIMESETICONTEHOEIHESE SN, T.N. T0.2% EAICBNT
12 SSHEHIT T.N. 0.4% DB & 13 IZHALL U 7o HEhihsdd 5. 2) A— N. BEBRZOHMIBSEESRIIEE L
£ OHITOVTIRIFEY LTV A, B, SERBRIGENEL & 5% (9 7 ARBE) o9 d chTing.
3) WRIEMTIR T.N. T0.2%%K T, PY- 8t (HR) X VRN 0, Wkl BRI LB ERT
MBHDEHBIND. 4) IR SS- N BT B ERUL, BB O INF TR ST 4
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Fig.1. Effect of soy-sauce concentration on
growth of Ped. soyae. i
e _~ . O : . . 3 1 5 i a i A 5
SS. medium, PY +soy sauc?v x.nedxum, 0% 04 06 08
(* without buffer agent, *% containing Na- TN.% of medium
i 03M as b t :
succinate 0.3 as uffer agent) . . Fig.2. Effect of soy-sauce concentration on
Na-succinate 0.15M containing . .
i acid production and final pH of Ped. soyac.
medium,
—~—w=~=~ Na-succinate 0 containing Acid: marks and lines were as given in
medium, Fig. 1.
~—~——— Na-succinate 0.3 M containing Final pH: 4 SS-medium, L PY +soy-
medium . sauce-medium
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e UTBRIE D LBRIGEDNE L $ STHERWS T & THMEN L LTEROT My, BRI+ TEEH
ZHBLERPLD.

2. &£L s S5HEE BSIURSICHTIEMEROKRE

BIRD R OUNICER 1 DR, O&EL & 57hE T.N. TO0.2%L EAW B THAkRIZ O.D. Ti3i120.6
VI FDOBIFIIEICET I Edbbochs, Fi1 © T.N. 0.4% TN E L& TH 70T, X
SIZHREI L & S@h (T-N. #2.1%) 2HOMAREZ T.-N. 0.1~0.8 ¥ TiZhtc - THEHEE, 4SBESHE
L, IBASMBEHmiT U7z, 24, T.N. 0280 TR ERAOMBEREE LTO N. FizESEEALIN
50T, MABRDEKICAESHEOR LR N. i, £BREXBROBESGREIV I XL, ToM0ER,
EZITIBIE AEMEFEEOERBRICERT20TIIN VA EER, (RRIKERTZIEL, FEict -TE
pH FHLEENHIZ - 0T OO TEERERE L2 700) BIEHOBMRE - AT L/, Fig 1 [CHIEE,
Fig.2 1AM 8, Bk pH 2iRd. SS- 5y, PY- ST L o 5 WE A Lok i T.N. 0.7% & /-
DFETN. PEN BT ONT BEMNRLL LA, AL EON. BETRO LA #BIRIETT 2. £RED
T.N.0.T%H O NEHTH .

AEEHNT B 1) 2B pH (38848 (0.15M o Na-succinate) A3 &31E 5.0£0.1 1252, BEXEH
WIRNE 44 BITFIRETTY, TRERD2ERE (0.3M) 2HN2& 547 kI D{. ZLTHELL W
WINBBSEA 2 H>NTHERED BNCb b o7, BT pH TREDEA 20T, ZOREEIL &5
IMBIC & 2B OERICE S DO EMEIN, BEEROLBET - /iR Fig.3~5 T 2. W
Rl HiIC N BEOBE T O>NTEEELE AL TS, (PY-EilicAd L & SilERMUETRIZUD
OMRE pH kHFodhEE U, ERfIKN. BEIZEA LTI, Fig.d 5L Fig.5 itd onsd
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Fig. 3. Buffer capacities of SS-medium. Each 1: soy-sauce T.N. 0.195, 2: soy-sauce T.N.
medium containing soy-sauce as a concent- 0.2%, 3: soy-sauce T.N. 0.3%, 4: soy-
ration of T.N. ¢35, 1: 0.1, 2: 0.2, 3: 0.3, sauce T.N. 0.4%, 5: Na-succinate 0.15 M,
4: 04, 5: 05, 6: 06, 7:07, 8: 08 6: Na-succinate 0.3 M
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L HELsSH BEIFR, <7 YOLOBRFER LENEL, Ao BERORKE Rk Na-
succinate DIEMHREICHEL TV 5,

KB Eet: pH 1235¢<, pH5.5 DT CREBHSURBEND, 5.0 TRI - EFOLNTLE BWEINT
VB FERERTS BEMEROZVET ORI, ABOH3HE Shic pH ETKERT b0
AITEN, N. FEEORAIBEELETROTOS T LRI pMONDY, BEAZHVTHE BEARIIT
RAREOIFE pH HAMST 22 LR TE N>, TRODAXD, KFETBNTE Kb pH R &
TEOBEE S DICHRET L, B TRE N. FEERE ORBMMERKICONTERT 5.

3. %P0 pH BB WE

X XD~ T E L RBHEYE pH IKBOAD» D, BEho pH THASEEZHRL, BBORDIEs5
2 LT TICHRE STV U~ EH S IR
OWRICE > T OBREEHIEL & 5 Lichs, #& 04|
WP F itk TH s pH THAEHEOHR & 13
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Fig. 6. Effect of pH on growth of Ped. soyae
using PY-medium.

used 0.15 M Na-succinate, -———=—-
without beffer agent, -—-—— used Clark-
Lubs buffer (pH7.0), —--—- used Clark-
Lubs buffer (pH 6.0)
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Fig.5. Buffer capacities of PY-medium and
PY -+ soy-sauce-medium.

9. PY. 0 26 31 37 434853 €0

1: PY-medium without buffer agent, \ncubation hr

. _ ] o
Ir;l:gxl;’ i l;ij_ig;i:ﬁzz g Il:II gigz Fig. 7 Effect o.f pH on growth of Ped. soyae
medium, 5: PY +soy-sauce T.N. 0.5% using SS-medium.

medium, 6: PY+soysauce T.N. 0.6% 1: sov-sauce (Tamari) T.N. 0.2%, 2: soy-
medium, 7: PY-medium containing Na- sauce (Tamari) T.N. 0.495, without buffer
succinate 0.3 M as buffer agent. agent, 3: sov-sauce (Tamari) T.N. 0.4%
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Table 5. pH of culture medium during incubation.

Medium Ohr 24 33 43 48 52 57 61 65 70

@ | 7.20 6.19 5.41 5.15 5.09 4.99 4.95 4.90 4.90 4.88
@ | 7.20 6.20 5.70 5.65 5.20 5.26 5.35 5.40 5.30

(without buff.
PY er agent) {*

Ohr 24 29 34 37 41 46 51 55 59 63

PY *® | 6.99 6.58 6.58 6.70 6.72 6.49 6.11 6.36 6.09 6.36
T.N. 022% *@ | 6.45 b5.67 5.84 5.8 6.20 6.20 6.55 6.50
{ T.N. 0425 *@® | 6.50 5.73 5.86 b5.88 6.45 6.32 6.67 6.73

* pH was adjusted to 7.0 at intervals of 3~4hr.

WTIHH A Na-succinate @4 Clark-Lubs buffer 52 b L3, WFEhoad pH »5.0§i#%E TF
5 EEMIRAEILL, 20 pH FTORMBERICK - THMES IR IN 2 b0 EMbh 3, Fig. 7 (SS- B,
T.N. 30.26%000.4%) T pH 5.2~5.3 ML THIHIZ £ LTH Y, 72 BRBEHEORL AR A T
SHEAEL L bDEMESIND. UL LERHIKERIR PY- Fibi2Z 2 f5BEICE XU, 22 TORBT Ui
UBBELIZEL, EL & DWMBAEOBIEE LTI SN gBEE T Enbn 3,

Utehs - TRIBEORFES S AL S FERAMTNE, I SICEBEOM EAEHTX 2 LE%, gt
TA Y EERINC K 5 pH BIEEREREITS -7, pH BRI I hABIEHIC 3 ~5hr H %125 %NaOH
KA TF LT pH % 7.0~7.2 iITd & L. TOBED pH Zt EIESIHioiE pH) % Table5 iz, 15
Ex Fig.8 (zird. Tabled H SBHFIETNTH
PY. #:HTid 40 hr 344 T pH 135.3~5.2 £ TF b,

TDF THEE LT BIEPWIHITE DN, [ 12F /-‘/é)\'\
UHHIT LI pH OREHETL %3 hiE, D E¥DIEE :
T TOTHIL5.6~5.2 DIRIT N EDES L, BB 10F
ZRAW PY- Il 20 THMTRE 6.1 Dl kick
IABTEHITERE I DALY 5. SS- T osh
ORFFEIL T pH X B2 5.7 DIk icHE s, £ &
TR D AR LA X0 DI 20T & 5 o
kY 5. b5, JR2T T.N. 0.7%% M0 oer
72 IR S AV R BE O BEGIC L i d 2 BiA R T
N. 0.4%REDHITERTE 5. D& 312 LTE Oar
RIS AAERERE LTiE T.N. 0.4%F2EE /|-
L MRS THEATH Y, RET 2BEHAERTS 02t
TEICE »TEDHDTRIFIIEING SN D T &b
VY Al . . L . A
0 I0 20 30 40 50 60 70
© 3= Incubation hr
Fig. 8. Effect of pH adjustment during incu-
B I &L e DRt L U7z Ped. sovace bation on growth of Ped. sovac.
DRHRAIIEEEE, BRI D72 H OHHMB R L, Medium and method were as given in
D AL & SR FIZFE— N. BEICBO TR Table 5.
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WE (17 HOboh 5184 ARGBOMKEE T) WKBEFRLE CRIZHE LTS, BRI TIRENL & 5
HMEBML O WMOELDONI, L HmBamMmEITAL & & 0 EEE TR XD, B
M LTHER EFORE XL ORBMK, TR ENIGENAEL £ SHEROZO0HRTH 2.

2) 7N R BRSO, CUABBEONACRIELRTESH 30;6

3) AL O AROLEBRBLEESEFIRAE L, MFORT by, M 200 Tx 2
cEizbbAA, S OICRIFRIBIENEOND.

4) AKFOEEOLE O dITREHIC TS O pH BUHRESLETH 2, 5UER L Bb OB lias = ok
WML BEFNERE LTV D0, BERESTH Y, AU & S nOMMEZ8 LU T TREEEZHT> 2 & b
Tx 50, pH OFRMHE (hf) M LL.

5) AZHTO04BREDILL & DilreFM & Lk T pH ORI b TR S T L0k, B
DOHARDT SN,

85 01T D2 7 3 IR EEE % B - 72 B LSRRI R IR T B
ARG O B ST IR 120 A (R 48] P TESE K 21— 1HB9. 4.24. —(C BTHRALL.
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