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Abstract

Seventeen extracellular protein producing bacteria were isolated from soil samples,
among which T219 strain having a strong capability of producing the protein was
selected and identified for investigation of biological characteristics. The factors wh-
ich affect the protein production were investigated and the results are summarized
as follows.

T219 strain which produces the most extracellular protein was identified as Bacil-
lus sp. Optimum temperature and pH for production of the extracellular protein by T
219 strain were 25°C and 7.5 respectively. Almost no activities of protease and am-
ylase were observed in the protein produced by the protein producing bacteria. In
the medium containing yeast extract, the cell growth was moderately high, but alm-
ost no accumulation of protein was observed. However, polypeptone had significant
effects on both the cell growth and the protein accumulation. The addition of glycine
and L-isoleucine to the medium containing polypeptone, yeast extract and meat ext-
ract had a great effect on the protein production; 4mg/m! of protein accumulation

was observed.
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Table 1. The compositions of the medium for
' isolation(T; medium),

Composition Cortent (%)
K.HPO, ) 0.3
KH.PO, 0.1
(NHy) SO, ) 0.2
MgS0,-7H,0 ’ 0. 02
Peptone “ 0.3
Meat extract K . 0.2
Glucose . T 2.0
Urea 0.2

Table 2. The compositions of the medium for
isolation(T; medium),

Composition Content (%)
Peptone L0
Meat extract o 0.5
Yeast extract : 0.2
Glucose : 1.0
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Table 3. Characteristics of protein-production bacteria.

Opaque Degree

. Extracellular
Strain Protein Growth Final Color of 2r¢@ of . Gram
number  produced* (660nm) pH culture ilezrf cath gzﬁzgt); strain
(mg/mi) broth® the the Prote- Amyl-

colony  colony® ase®  ase®
T160 0.83 4,16 9.6 W 2.3 + + - -
T247 0.93 1.2 6.4 w 2.3 + + - +
T 224 0. 68 4.38 9.5 Y 1.3 =+ + + +
T 246 0.72 6.72 9.5 Y 1.5 =+ + + -
T216 0.99 5.6 9.7 Y 2.2 + + - -
T219 2.475 4.7 9.5 w 2.5 H + - -
T234 0.71 3.9 9.5 Y 1 + + + -
T 234 0.79 9.68 9.3 Y 2 + + + +
‘T221 0.825 7.28 9.5 w 2.5 + + - +
T214 1.2 4.72 9.4 W 2.3 i + - -
“T121 0.68 5.44 9.5 w 1.2 =+ + + -
“T138 1.45 2.56 8.3 w 2.3 1 + - +
“T120 0.74 2.64 7.2 w 1 + + + -
T117 0.52 3.6 8.7 w 1 + + + +
‘T 229 0.93 7.28 9.5 w 2 + + - +
T222 0.93 4 7.3 w 1.2 + + - -
T236 0.48 4.88 7.8 W 1 + + + -

~ a) Concentration of extracellular protein produced after shake culture at 29°C for 2 days in

medium T,.

b) Test was performed as described in materials and methods.
-+, formation of a large halo
—, almost no halo

<) W, white
Y, yellow

d) H, strong density
-+, middle density
-+, weak density

T219 E#E F Lz 20~40°CA= 5°Ch7A o

4841 7k Wi %3 ¥9) A& Fig. 15 g TA
FA #AY BuAgLL 25 e} g9
e w9 otzoodw 25°Celd 2. 4mg/miz
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Table 4. Morphological characteristics of the

Voges—ProskauerA]t‘fJOI [, oxidaser} FEfEQl isolated strain.
A5 o= ¥ot o] ke Bacillusdo] £33 W
oz a5 Form rod
Size 0.5~0.6X1. 5~4. 0x
3. MEEO! B CHUE MATH Motility motile
) Gram stain positive
1) A4 2% : T2198#% S92 Ao o]
Spore +
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Table 5. Biological characteristics of the iso-
lated strain.

Hydrolysis of ONPG +
Production of arginine dihydrolase —
Production of lysine decarboxylase -
Production of ornithine decarboxylase —
Utilization of citrate I
Production of H,S —
Urease test
Production of deaminase -

Indole test

|

Voges-proskauer test —
Liquefaction of gelation
Oxidase

Catalase

+

Amylase

Protease

“Table 6. Utilization of carbon compound by
the isolated strain.

Glucose +
Mannitol -+
Inositol -
Galactose -+
Sorbitol —
Rhamnose —
Sucrose -
Melibiose —~
Amygdaline +
Arabinose +

2) #4 pH: Tox e pHE 7.0~9.074 0.5
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Fig. 1. Effect of temperature on the cell grow-
th and protein production of T219.
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Table 7. Effect of various nutrients on protein production by T219.
Protein Growth
Nutrient added (%) production (660nm) Final pH
(mg/ml)

YE 0.2 0.09 3.72 5.7
YE 0.5 0.19 5. 48 6.5
ME 0.5 0.24 2.44 5
ME 0.5-+YE 0.2 0.73 3.6 6. 4
PP 0.5 1. 176 3.62 6.2
PP 1.0 1. 56 4.8 7.5
YE 0.24-PP 1.0 2.1 4.6 6.8
ME 0.54+PP 1.0 2.1 5.6 8.9
YE 0.2+ME 0.5-+PP 1.0 2.94 4.6 8.5
YE 0.2+4ME 0.54-PP 1.0--Gly 0.25 3.2 3.18 9
YE 0.2+4+ME 0.5+PP 1.0-+1le 0.5 3.0 5.8 8.3
YE 0.2-+ME 0.5-+PP 1.0-+Gly 0.25+1le 0.5 4 3.32 8.3
“Glu 0. 24-Asp 0.1+CysH 0. 01 0.1 0.1 2.6
Glu 0.2-+Asp 0. 1--CysH 0.01-+11le 0.1 0.1 0.1 3.0
“Glu 0.2-+Asp 0. 1+CysH 0. 01+11e 0. 1+Gly 0.05 0.1 0.1 2.75
Glu 0.2+ Asp 0. 1+CysH 0.01+1Ile 0.1+Gly 0.05--PP 1.0 0.1 0.1 2.4
AA 0.5 0.1 0.1 2.7
AA 0.5+PP 1.0 0.09 1.9 3.8
None 0.09 0.1 4.2

Medium contained 1% gl‘{lic_ogev, 0. 2%~(NH4)2 S04, 0.1% KH,PO, and 0.02% MgSO,-7H.0, pH

was adjusted to 7, 5.

(Abbreviation: YE, yeast extract; ME, meat extract; PP, polypepton; AA, mixture of 0.2
% L-glutamic acid, 0.1% L-aspartic acid, 0.1% L-isoleucine 0.01% L-cysteine)

7F B 3% Bacillus brevis No. 4735 ¥] m &) =
£ ASgort TAFA FAE ReAol
.

5) Polypeptoned] HEinZE : mediumAd] 4 ve
-ast extractE- A 9 3l polypeptone-& 1~3%7}
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o] polypeptoned 7}eko] s8¢ pHE =
A obgleh, Udaka®™™Zo] wzgule] o shu
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% A e #A% Foe

2y 21} polypeptoned 74 wrhs itz 3
o EHEN A g A dmg/mid] 2w
b 3 BRSSPV ¥oagk uhel 3 poly-
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:2,000~3, 0002 polypeptide[@ 5ol 4 a4 34
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i o
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Table 8. Effect of antibiotics and EDTA on
the cell growth protein production of

T219 strain.
Strain Streptomycin(ug/ml) EDTA(mM)
10 30 60 100 1 2 3 5
T219 + = £ - + 4+ + +
(+ : full growth, + : poor growth,

~— :no growth)

4. Streptomycinn} EDTA| 2|8t g&
T21985#kol o] & Streptomycins} EDTAd] 9
% 9e AES As: Table 85 7w T219
H ¥ streptomycin®] 30pg/mio] A9 Exof 4
Aol Yz, EDTAE Y5 A8 F F4
%gteh. ol= Udaka%®o] gald e Fulsie
Escherichia coli W4626phe=2] ¥ o] 3 PE4LA}
EDTA 3mMo] Zoff A A o] Aa =Pt 2
vl ety T2198 Kk o) Eof didt WAlel Zeq
o =3 o] Ed A% wd RuFAx AR
< et S. Miyashiro &1  Bacillus brevis
No. 479 #8E¥%: Bacillus brevis N-3 B#:3 A
43t @0 A FHAY A bacitracing s}
= gl A 23 o] 8mg/miz Hol oA
N2 Zu &2 a3s dAZ=g e, streptomy-
cin®] H7tol e A 3o 1. 7Tmg/miz 5
4 &3 2%E Q4% 4 dgdw @
bacitracing g9 FAo & 7
S dFg F F Ue Aoz AXESE 53] pep-
tidoglycanZo] Wst% 713 BEREAC= bz

9 E¥E FHe Aotz 489

=
3o
*
i
oot

E ¥

Egezty Higs 9iAd ALATF ITHE
Eelste] of & gy ate] 23 T219% HA
3o FEsE o Gl d gatol d8%e wAe
RFEE AEGA . T219 B #v Bacilluss o 7
RE= o Bl 244 34 252 25°C,
pHE 750190k, ailAYAFFE] Fujeie
il o Al = proteased} amylased4-& 3.0]x
dged, HEFATS ve FdAFAL wjok 2
dol 4 Helz =9t} yeast extract$} meat
extract® @43 w Aol FAZHL FAAuk,
G d $A4E A9 9llz, polypeptoned Hiph

A% ALl & BT vy =G W
Ao glycines} L-isoleucined &3 3to] 3 7Hatod.
S gl g st AA dmg/mle) e
A& Aol 9o, T298W#KE streptomycing
30ug/mle] 49 FEAA Afel AHfHY=, ED-
TAS smM¥ Eoll A& FFol 4F¢ WA &%
. =8, olf 42 SEdde dgg w1
AA gkt
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