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The growth promotant in Polypepton (Daigo Eiyo) for Pe. halophilus was composed
of two substances which were tentatively named B-fr. and P-fr. and which differed in
their mode of stimulation. B-fr. which was the basic substance eluted from the column
of Amberlite IRA-402 (OH-) and formed a precipitate with the ammonium reineckate
slightly stimulated the growth of Pc. halophilus in the synthetic medium. However,
B-fr. did not give maximal growth of Pe. halophilus even in the synthetic medium con-
taining betaine. Behavior of B-fr. on the bioautogram from paper partition chromato-
graphy and paper electrophoresis agreed well with that of betaine. However, betaine
content of B-fr. seemed to be very small, judged from the degree of growth promotion
of Pc. halophilus.

In the synthetic medium, P-fr. (peptidic substance) also slightly promoted growth
of Pc. halophilus. However, when P-fr. was added to the synthetic medium containing
betaine, a significant reduction of lag time and increase of cell growth was observed.

From the above results, it is possible to conclude that the stimulatory effect of
Polypepton on Pc. halophilus up to half-maximal growth in the synthetic medium resulted
from the cooperative action of P-fr. and a trace of betaine.

Based on the fact that the growth promotion of Pc. halophilus by P-fr. obtained
from soybean miso was better than that of Polypepton, it was considered that the peptides
resulting from the proteolytic characteristics of Aspergillus oryzae play an important role
in fermentation of miso and soysauce.
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Fig. 1. Effect of supplement of several fractions
on growth of Pc. halophilus.
Incubation was done in the synthetic me-
dium at 30°C for 7 days.
a). Extraction with hot ethyl alcohol.
b). Separation on a column of Amberlite
IR-4B (Cl- form). See the footnote of
Fig. 7 in the previous paper.?
c). Molecular sieve fractions on a multi-
column of Dowex 50-X16, X12 and X4.
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Fig. 2. Bioautograms of Polypepton from high
voltage paper electrophoresis.

Paper electrophoresis was carried out
under the follow conditions. pH 6.5, py-
ridine : AcOH : Ha0=10.0:0.4 : 90, 3KV/40
cm for 30min. pH 3.7, Pyridine : AcOH :
H:0=1:0.4:289, 2KV/20 cm for 60 min.

Incubation was done in the synthetic
medium at 30°C for 7 days. The abbrevia-
tions As, G, N, A, H and L represent aspartic
acid, glutamic acid, neutral amino acid, ar-
ginine, histidine and lysine respectively, and
their migratory position on the chromato-
gram. The arrow shows the position at
which sample was charged.
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Table 1. Effect of amino acids in Polypepton on growth of
Pe. halophilus.

Amino acid rr[}gd/(il::)t(l)orgl OD
Alanine 8 0.153
Histidine HCI 17 0.149
Threonine 13 0.170
Proline 7 0.195
Valine 24 0.177
Serine 13 0.185
Glycine 2 0.173
Isoleucine

) ] 73 0.179
Leucine
Methionine 15 0. 160
Phenylalanine 3 0.183
Tryptophane 11 0.165
Arginine HCI 38 0.171
Lysine HC1 72 0.183
Tyrosine 12 0.170
Cystine 3 0. 180
Aspartic acid } - 0.176
Glutamic acid

Mixture of above amino acids — 0.191
1% Polypepton — 0.575
Synthetic medium — 0.186

F igures show the cell growth as optiéal density at 660 nm after incubation
at 30°C for 7 days. All amino acids tested were L form, and were added to
synthetic medium in concentration equivalent to 19, Polypepton.

BErRLic. ZONA34— 75 23EBEHTF
BX T DREFRE? &L —F LT 728, Polypepton thD
BE DR ERIZSE.

F 1% D Polypepton hic AT 2 M7 I /B &
FROT7 I/ BESREMCEHENMLT, ZORE]Y
HEE LTS, ZOHRITZLED SNISl - 1z (Table
1).
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KCHRESHE, KCTHIHTIRSE757 va YHEL
7.

Fig. 3DX5iC, 2HO=VEFY vYBiHEOr—7
BE LN, VIH H ammonium reineckate & DR
FIG ZR Utc., BHIO/NE— 2 i3 betaine DAY
BEE—HL, ROKEC—27RT7TArF=vThHb. Hilk
RoEROLS5i1, L, M, NO 3RJCHEL, %E
X3 2N-Felg, DWW TKEB TR LT, #heh

O,P @ 2R3 %181:.
ZHBD5IRAD Pe. halophilus DRFEICEZ 5%
%z Fig. 4 {ItR U1, O X ic AR EEH TR L, M (D)
TLMOESY% B-fr. LIEFT5), O03Raic
S5O {RELH R 23 B Gz, Betaine (60 pg/ml)
BT OXS (UTF Pr. LT %) it AHE
IRELS D S, P-fr. O betaine & DIRHTS

WREREEDR BRI

S5 ICA S, betaine (80 ug/ml) $EihT/R Y B-
fr., P-fr. DAz W2 ORI & it L. -
Fig. 5 D X5 ic, ARk T Br., Pfr. 3#TTRD
B 03 Pe. halophilus DIEFEA (B LTz, T DA,
pepton @ P-fr. 3G A4 Z®D P-fr. DERHD & I3#HR
78§ - T/, Betaine i ¢ P-fr. OFRIITFHE T,
B OB EMR L BN B AR LIc. L
2L, £ DK betaine LET TR EAHZ D P-r.
DIEH® LD HDOTH>72. F72 B-r. § betaine
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Fig. 3. Chromatogram of basic fraction of Poly-

pepton on a column of Amberlite IRA-402.
Chromatography was carried out in the
same manner as described in the footnote of
Fig. 9 in the previous paper.? Fractions L,
M and N were separated for growth test on
Pe. halophilus and the mixture of L and M
was tentatively named B-fr.
: Absorbance of ninhydrin color, i}
clear precipitate, [ZZ7: slight precipitate,
[1: no precipitate with ammonium reinec-
kate in test for betaine-like substance
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Fig. 4. Presence of two growth-promoting su-

bstances in Polypepton.

L, M and N were shown in Fig. 3. Fra-
ctions O, P were adsorbed on Amberlite
IRA-402 (OH") resin and obtained by elu-
tion from the column. O was obtained by
elution with 2N acetic acid and P was con-
tinuously eluted with glacial acetic acid. O
was tentatively named P-fr. Incubation was
done in the synthetic medium (Jjjji) and
betaine 60 ug/ml medium () at 30°C for
7 days.

04

Growth (ODe6oam)
o
o

Incubation day

Fig. 5. Growth curves of Pc. halophilus in the
medium supplemented with Polypepton and
its subfractions (B-fr., P-fr.).

Growth test was done at 30°C with con-
centration of 19, equivalent of Polypepton.
Solid line: synthetic medium, dashed line:
betaine 80 ug/ml medium. P: Polypepton,
b: betaine medium, s: synthetic medium.
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Polypepton O B-fr. (CD(VT B-fr. {3 Amber-
lite IRA-402 (OH™) 1 5 450 i E&,
nium reineckate & QMRS S IT Pe. halophilus
ORFEICE X RS &4 T betaine & —F LT
to. KIETR, XS Br. BR—=¥—Ju=t s 35
7 4 —(XUF PPC LEEET 3), MEFHKERKE L
T PE LBEEd %) HIIC betaine & —F$ 3 T &%
L.

Fig. 6 X 5ic, PPC i3 Rr0.25 £}:1, PE TR
At CETRBMICESEES 5) T Pe. halophilus
ORFEEERNH D, T2 hONBRFAKICT-
7z betaine D/ A A — p 75 48 &L —FH LT
fz. #2172 Polypepton th(D betaine I ETH Y,
Dragendorff 33 | 1 2 EEKISIIED o iih -
e

EERBNT, SEEHL T Pe. halophilus DEFEA A E
% T {2#Ed % Polypepton O{EAIZ#ED betaine &
P-fr. OHRKISIERIC L 5 DT, A%K peptide Qs
WHERIC K B Pe. halophilus DREFEIEER I3 55D
Toh -7z, L L Polypepton @ P-fr. |2EEREEHI~D
BUMFETE T Pe. halophilus D WEFEAMEE SN S{EEL,
ORI BE 'S polypepton DFE ST peptide
[X4 (Effluent)!® (& b HFEA{RER DS H 512 L, EH
Z@ Pfr. DEREREART T Lbdbh,
ifij P-fr. @ betaine T T/RY WERERE I EA T

ammo-
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Fig. 6. Bioautograms of B-fr. obtained from 3 |
Polypepton by paper partition chromato- &
graphy and the high voltage paper electro- P-fr. of miso ,
*®

phoresis.

PPC was carried out with BuOH: AcOH
:H20=4:1:5 as the solvent by the descend-
ing technique. PE was done with pyridine:
AcOH : H,O=10:0.4:90 (pH 6.5) as the
electrolite at 4 KV /40 cm for 35 min.

N represents the position of the spot
revealed with ninhydrin. The arrow shows
the position at which sample was charged.
Incubation was done in the synthetic medium
at 30°C for 7 days.

D3EN, Pe. halophilus DREFITIIG A% D peptide O
FEMERTHB. T DERE|Z Polypepton (D peptide
DHBHICES T Th b T &, B LUBERMIEERNIC
f# { peptide OIEEE (4% L ¢ hydrophilic 73 peptide
PEHTHZ)W OERDZVRBZOEENLIINT
EREICEALTHWEEEZI LN,

z 2

Pec. halophilus D385 1Tt LT P-factor OJR E LT
kb T3 Polypepton OIERIIEAZDEA S
g, P-fr. L4475 betaine € X 2RISR IC X
5bDTH-1:. Uh L PAr. @ betaine T T
DOREY 3 EAZnEN, A OKERKREALOD
peptide DFRNIIZDICEHTHS. TFIEY T,
Pc. halophilus [543 255 %D P-fr. OREFERERERR
Bi—173 peptide 7R3 growth factor BJ7S{EA TILIS
s WETBEEERERTESELEE UTESF pe-
ptide DWERBIEHRIC L BT EEBP LT L.

T 5D peptide DIRG Pe. halophilus 1233 5 B4FE
RAEDEFE Fig. 7 15 L.

MO & Sic, ST betaine DFBREIC K - T,
KEDWRENSH b, THZIHEFT 5 peptide!® (a-
L-glutamyl-L-valine, glycyl-L-serine) ORIk » T
RS SICE T 50, AEOMMICHES S IEEER
%Ry 7RO peptide BAY (M-1)'Y 2 @R L713
LSRRI —EFEELNHELIRT. LIS peptide THE

L 1 I 1 L

2 4 6 8
Incubation day
Fig. 7. Comparison of the growth promotion of
soybean miso, Polypepton and dipeptides on
Pc. halophilus.

Results from previous papers8» 14 are also
summarized in this figure. Gworth curves
of both P-fr. were determined at 1% con-
centration, and dipeptides were tested at 10
mg percent.

M-1: Mixture of 10mg 9%, of each of 7
peptides (Ala-Asp, Ala-Val, Gly-Ser, Glu-
Ala, Glu-Gly, Glu-Val and Ser-Gly).

* Synthetic medium, ** Synthetic medium
containing betaine (30 ug/ml).

BRENBE AHZOD P-fr. 34K TRl @5 Th
503, betaine DILFF T CTHBMZIEMHE LR DA
%7~ U, Polypepton @ P-fr. DfEF L D132 o icEN
A ST N
DX G A% peptide DENF: HFEMEHEY: (3

Polypepton X U & AR{RHENT I T 21E5F pe-
ptide DEBENEL, »ORS BHEOEAME
FC & » THEYT % peptide [CI3HFEALE T 5 pe-
ptide!® 313 L A &2, {RHEMICE  ZTETS peptide
BEBLTOAIDEEZONS. DK, P halo-
philus D¥EF T Polypepton, R + X DfthicAHZ D
REEOMENEHTHE EOFEEY 2ENIFES.
I 5O peptide [3BE D77 all or none reaction
system (L X B EHEANMETHOBRE' & 50 i3HAD
IS (BB L, Pe. halophilus D¥EFEA(E L, B
(Saccharomyces rouxii) 1T &k AEFEENEEBL T b,
AZ, LadMOBERERICKESSFELTE LW
Z5.

3 9

Polypepton th® Pe. halophilus \C x4 % ¥R (R4
HEAHDORI - 2BORTF (B-fr, P-fr.) ho#
BRI Tz, B-fr. 2iEEM%E ¢, Amberlite IRA-
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Pc. halophilus 1255333 Polypeptone O ISERE(E M 307

402 (OH™) # 5 6D FHALE, ammonium re-
ineckate [T X % BB US, Pe. halophilus OIEFAICITS
BYERtE, ==y nw s 57 4 B OBICESR
WENCE g 28 ELE, £ TH betaine &—F LT
7z. P-fr. (3 AIEHCTORERIZF5 <, betaine O3t
HFTCENIBEREFERZR LI, DT ERD,
BEIEMT Pe. halophilus 7 MeH:E OREEICHIE % 4R
#4 % Polypepton DEFI3#E D betaine & P-fr.
OHREHRIC KB Efm L

% 72, betaine {ETFTTOEAZ D P-fr. DGR
#AHS Polypepton DZN L HENTNBE LN IFEESE
#ic, %, L DihBEEICE T % peptide DFKAY
BENCONTHEELT.

¥Doi, FARCOVWTHBRIZ2WIEEEBDLD E LcdiE
BRPRFREREN AleE, BRELE BFRERELE
DL DEAR U LS E T, Fiokes, BIENIBEREVLEE
U7 B B R P BRI AR R ERES © UICUFi o R E T3
B AMRMARBREICRBELET.
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