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Amino Acid Composition of Cell Proteins in Some Species
of Bacteria of the Enterobacteriaceae

Mitsuzo TakacI and Atsushi Itpa

Abstract

In their research to find the relation between the pathogenethity and the chemical
components of bacterial cells, the authors have preliminarily determined the relative
amounts of amino acids in hydrolysates of cell proteins.

In this paper, we report the results obtained from experiments with some bacteria of
Enterobacteriaceae, Escherichia coli, Proteus wvulgaris, and Salmonella enteritidis. The
methods of preparations and hydrolysis of cell proteins were about the same as those
described previously?’. The amino acid composition was determined with a Hitachi Amino
Acid Analyzer Model KLA-3. The results may be summarized as follows. The main
constitutents of these proteins were found to be glutamic acid, aspartic acid, leucine,
alanine, lysine, valine, arginine, and isoleucine, and resembled as a whole those of biotype 1
and 2 of Vibrio parahaemolyticus®’, and in a good part those of Pseudomonas aeruginosa®.
The detection of tryptophan and diaminopimelic acid was not carried out in this study.
Several unknown ninhydrine positive substances were found in three kinds of bacteria
respectively.

" -

MDA, HIE, I ORERSIL, MEOREMORTEERELoth, $1%
D503 3bDIRABCHTIERLLZIDT, HL HLHEINTEAND, tigglims
5 AEMHIEOREYE I NERLBEEL TEHINSD, ZO(EHERI Y P58 - BEOEES
fh, T AESEHE INTVL Y, ITEMERR O BRENHMBE L 2 OLEHRMSKREIHS
I BRMES T, HEOMEICHT 2{EOHERSOEMFHBEELRFTINI L K E>TArI,
Mudd 5%, Li 5 X Staphylococcus aureus OMMEE 2 4 0 4 LA e FMERMBHFEFOHMM
ROAAEHESEERZBIET A E 28EL, KBS5D & Pseudomonas aeruginosa > 5 43
UNBERRESV Yy Fie st U T 3k & Shwarzman IR ZRTE 2D, TEL OB
Fie k- THEEOHE I ZHIEEET 1113 2 a7 F FRSOEREFHERN D 5 WV IEENII
B INTD), ¥ 125K Abdulla 539 i3 Streptococcus JBIS & IFZ DIMOMED & a <7+ F FK4
DU FICH U RIS 2R T 2 BELTVWT, SERMERBYE L KEITERLEY
DA HEE & AMERTEEOBRRR, T TERIATH b0 EBbRS,

LD 2BELS, RPEFREMEOLFAMEMS LBt OFREBRT 2 C LR, 1223
Fkb AMELER b N B, EED I3 TOTHNTRREESE LT 27 MEHY THEAL T 40D
biotype 1 VL2 D 1¥kick i 3 BHREADT ¢ /BBERICOWTHEL D, O AKrIEHT

* dbEEAREKEERA RS
(Laboratory of Food Hygiene, Faculty of Fisheries, Hokkaido University)

— 288 —



1969] Bk - fH . BAMEEEERAOT I JRERCET 35%

i 3O NME Proteus vulgaris, Escherichia coli 3 :U° Salmonella enteritidis D4 1 ¥k
DVTEHBICHBRN LU 120 T, ZORERZHET 2,

¥ R 5 X

#lwe: SEER E. coli (serotype 0-5) & P. vulgaris SMLU 854 i3 2458 A =2 B = DR

FEBT XY, T S, enteritidis 1891 X RBUFSIAERER & b 952 %10 T, FEBRIHL I,
S 6 SUREHE 2hFh T4 3 BT 37°C, 24BFEIRIER 21T, 5P UD~S
FF w2 RE—5—OBMETRPAN 2L BEA7SAahiCABE LT 43 U8 11 w2, §IR
WERED 2 AEER2 ZAFNERL, M2 F v 2 A4~ 5~ 3 MBEHR 2TV
2, —EREECEMORERY EENEIRL T, HAEOHMI X 55 OBE 2 iHRY & Rk
DOFETEEL, MEPEKICEIT 3 ZhZF N OBREDL 5 5,000r. p. m., 15 3FORLIEEC L b
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EREHRERE b 2RI OEREITLY, ThENFUHECERAL 12

EGEHORE: MTEOSMREEL F 2By S 2aBL, BEEE L TI0% BEREIL5K
KEMATHRBIE LIcDb, BEELLINS 85.5% x5/ — WL K5 A7 A RBHU THE- 124
RBUTHERKIY, DXic 30°~40°C DERFTEL THEL, LORKE—EROBRER 7TRREL,
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a~vEx—FUTHRY, BTV 2~ PCERERLLICLOZINHEBERLEL, Chb
PEBE UTHRL 12,
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37 i VBHBRONEL A LERALON S5 12, 2BHRIZ E.coli & P, vulgaris BENFh
14.796, S. enteritidis 1% 11.8% T, 7t /EREEIZ P. vulgaris DD 2 HW T HL, S
enteritidis & E. coli RIFIZFUBETH- 1205, IS OEERREFURBEOERELZHEBIL T,
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Fig. 1.

Amino acid analysis of the cell protein hydrolysates of K. coli, P. vulgaris,

and S. enteritidis. 1, 2, 3, 4, 5, 6, 7, 8, and 9: unidentified substances,

Table 1.

Amino acid composition of E. coli. P. vulgaris, and S. enteritidis.
amino acid in hydrolysates per 100 g. of prepared cell protein)

(g. of

S. enteritidis

Amino acid E. coli P. vulgaris
Cysteic acid 0.07 0.59 0.68
Aspartic acid 7.82 11.10 8.11
Threonine 2.83 4.50 3.44
Serine 2.13 3.44 2.33
Glutamic acid 7.96 11.48 8.97
Proline 2.55 2.87 2.64
Glycine 3.52 5.44 3.56
Alanine 4.69 7.50 5.38
Valine 4.72 6.20 5.04
Methionine 0.34 0.51 0.41
Isoleucine 3.682 5.95 4.03
Leucine 5.60 9.10 6.17
Tyrosine 1.04 3.32 1.59
Phenylalanine 2.62 4.92 2.70
Lysine 5.50 5.85 5.10
Histidine 1.53 1.49 1.49
Arginine 4.69 4.88 4.42
NH, 1.11 0.93 1.19
Total-N & per 100g.0f 14 66 14.73 11.83
N recovered (9) 66.10 86.69 86.05
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