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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.
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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
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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
Btk e £, KETEORKIC X -> THEBRS 2BREL TR ERER 2, HREEE LTERL,
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,
3 5 PRI HIC 10 2RIRE U TIBVAE 21720, BE2RRT 5 & & X BEEL 2EE
¥, BEANZS 2BAORSZEHZ2ESEZL LD, 2VTEODEL T3 25028 T, B
12 75% =&~ VERVTREETL VIEVEREL T Xl 2BRELILOL, DPEOEKT IV
a~vEx—FUTHRY, BTV 2~ PCERERLLICLOZINHEBERLEL, Chb
PEBE UTHRL 12,

FESE: FEREAEOOVTEERE YV~ VETHIEL . E M7 ¢ 2 BOREKR
iaE 12mg % 6N iR 5ml & & BiCHFNT 110°C, 22 RFEINEE, H£MUIZ7 ¢ VR 2
ML, MWERHRE BEREL TR E2REL, pH 22 O = U BBEHT 10m] KEARILL THR
e Ltz 7 &8 VBDERIIX Amberlite CG-120 24>, BT 3 /EBOTEF KLA-3 BITRIEL
1o BBREEIREREE &, BlrickEk, RULTE2RECBY 3 BAES OREEDOFHE
%*& 120

BRIZOUVLCER

FEEBOOMER” ¢ »BORERRE%S Fig. 1 & Table 1 RLU Iz, Table 1 itk 3 & Efic
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,
IR INRE LoV EEALNG, SEOKREFREADT ¢ VBERK DV THEL
NRERTIE, FNF i VB ok £ 8~1L5E%, DVWT T RNASXEUER T~11%, vy
5.6~99% Thotie IBILTSI=y, YVU, RV, PAF=L, 4VRLLURREMNEL, 71
BOSHEHEGREHREI L > THTOHEEL B 5 112, §ERD © V. parahaemolyticus
(biotype 1 38X *2) OEEEA & d RIZFKROEAMED b i,

HWEDO” ¢ VBREATIMEDL2ELT, BiROCEMBRES 1L aTF FRGODT § 2
BERSHEINTNEED 5, 2Rb07 & /BERIE MEORECS S Afu@ailc ¥ Oigic
Lo THPRLBIEHRD 6N Tis h 13- UII-ID, 55 L BHEEO L a7 F FERT ¢ Bk
TRy, FNEIVEE DT IRV UBRETHEEREINT 350, KEBOMRE 3
i Fhds > 2 BEETH B &5, BROCE{ HREEEAPIRI VLI VBPT I =
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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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Propionibacterium/B®D 2,3DHIBE'®, Mycobacterium lepraemurium'™®, Micrococcus radiodurans™
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FYSADT L/ BIZVBU AU HOTECEHBBD TV 30, ARBOEEHEN DWW 7
NoDOHRBIKHAS EWMIETHY, TNTANRIEUE, oL LB XOSHALHEN Ebb,
BREEFEAPICR 2 37T FESORARY  VEBEEL TV LR iERIN S,
ERBRICBOVTR I L7708 07 2 27XV VBIZERU - 1208 Fig. LIRFELIZES
CFHAD= e ¥Y U RISBEOC~ 238D 6N, 20%L E.coli T53a, P. vulgaris T6 2,
S. enteritidis TOadbh, U7/ 8A)VBOC—2iECNoD3bOWFNIHICHYT 2 40
LELGND, IBOURBEBEAD T ¢ BT X 5 ERDOENLERIL 66~87% T, SIS 7
L OSMEERROBERENTEDEND, MEMEE CTobn i ERER® Tl h & RREE
DOEZRLTEY, TNITHELT & VECEHEEL 2 EBEDLERIZEDTH B,
SRFEROBRTIE, 3BORREBOY ¢ / BHRCEE sEZEBED Shizho b, &%
FERCOVTERFNSEOERZHRAL, IS OBEEAS X b SEREN T2 & X
&h, FEBOKBHRHING ZLHBTHIN, 352N 5 OEMEMCONTOAEMEREIT D
WTHBRMN LTIV IIWVETETD 5,

Kb b A, AREEEETS - LRERMEDFRERHRERC, BORELERT 5,
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