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Amino Acid Composition of the Cell Proteins of Vibrio Parahaemolyticus

Mitsuzo Takaer and Atsushi Iipa

Abstract

Vibrio parahaemolyticus is well known to be a organism causing food poisoning
in Japan. It has appeared that the high pathogenic potency is not due to the
action of biotype 2 but mostly to biotype 1. Furthermore, the pathogenic
characteristics are presumed to be caused by some constituents of the cellular
tissues of V. parahaemolyticus. )

In order to determine the relation of the pathogenecity and the chemical
constituents of V. parahaemolyticus, the authors first determined the relative
amounts of amino acids in the hydrolysates of the cell protein of the two
biotypes 1 and 2, according to the following procedure.

A conical flask containing an aliquot volume of 3 9% sodium chloride nutrient
broth was inoculated with bacteria and incubated at 37°C using a magnetic
stirrer. The bacteria breeded were centrifuged, washed with diluted artificial
sea water, suspended in a small amount of water, and then the cells were disin-
tegrated by the freezing and thawing method. After being heated in the
boiling water bath, the disrupted célls' were washed with 759 ethyl alcohol
thoroughly, absolute alcohol, and ether finally. In this way, the solid portion
of the cells was dried in the dessicater and used as bacterial cell proteins in this
study.

Dried cell proteins were hydrolyzed with 6N hydrochloric acid for 22 hrs. at
110°C and the amino acid composition was determined with a Hitachi Amino Acid
Analyzer Model KLA-3. The results may be summarized as follows. No remark-
able difference was found in the amino acid patterns of protein of the two biotypes.
The main constituents of the protein were found to be glutamic acid, aspartic
acid, alanine, leucine, lysine, and valine. The detection of tryptophan was
not carried out in this study. Some unknown ninhydrine positive substances were
found in both biotypes 1 and 2.
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VA3 N, b ILZDERELED b N TERFEBORBLED 5 NIoRER, AEEIL(E
FHEHHEL TE h, LERRDBRICAEL, b ~OBRRBELETIOLLT, ZEOK
FEOODININD p3gegxh, ZOMEAE TR T b EAWEIHE UT, 1961 43K, SE L HE
Db &R BESAOMR L BRRA, RIBEEER, SRl & 2 RBEFE L 5 O SBEMF DR
24T/20, 1963 4, F4E U T Vibrio parahaemolyticus (Fujino) Sakazaki et al., T12F%4E L
T “BRET YA LIFHT 30 & IEL, BEZBEHECHENRT 5h T3,
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DOREBEATHD EDRBBE LN T 3,

LIidioT, HHLIRIZOMEMEHDO—RELT, BRE T Y FOMISHEMERS 224 75
BAEBEADOHERITZV, 20—MPHL LR UIEROBERSHETILOTH 3,
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DOTH3,

2 B 5 &

B - HRERII AR MEDERRL O HELZUI b O Ty, HEOHIE L 5 MiEH
0-5 4R 1 DRFEL, TRENOMHE 12 48R 2 ORFE LT, EERCHLI,
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BTRBR2HEL 12, AOBBT AL L2, INLBOERLLONIZH 12,

REWFESER : AU 2 KiC D0 T, ZNFNAIEMEED 3%, 7%, 10% /e 3 & 5L -
BEMT 4 2 2 2 fo TRERAERRE2T2V, RGOSk 2 IilE 0-5 i AERE 3%,
7% DEMICHEE T HH 109% O FEE RS, BN ORHE 12 Bt 3 MOBHICEE T AL
EREST, BIFEIRENE 1, BEIEYR2 TH5L E 2BRLI,

HoBE : BEEEIITY 3% AHNT £ 3 T 37°C, 24 RER21T/S - T HREERE 2 A e
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D 3% \HEMT 432 11 i, BIRENER2 ASE2BEL, 7°C TIFRF o2 - R4 ~5~iC
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BWU 2% 0.85% RSP SL 5% 740 ) D OSEE X BREL, REKEH: F—HERERD
B 0.859% R —5% 74w L OERBAWEXNRE LT, RBLARH(H M FPW-4
B) 2R, 7405 ~66 TREELREL TEOMLPMEL L, BEEMRHIC L 3 EHOBE & KR
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EEOoA SRS BEAZAOWME - HAEAOHENEOMER Fig. 1 i/RULILEBH ThY, &%
B 1 L OESR 2 10T, IO REER 2T 512 SBWERCRNTERZILYD, &
PO R RS (5,000r.p.m., 20 ) U, BEEEE 6 ERRU 12 ALk E RO TR CHE
Wk 7 R, HESY BRI, HifkEF 2BIT S A aikBL, KEMA T 109% B2HE
DBEIKEL, K347 ARE 85.5% 24/ ~ihs /s 5EAIBL TEOhIEREIY, DK
30°~40°C DRPIBL TABIMRT 5. CORKE—MFEREL 6 B EREL THEZRIHEL,
BN 3 AR 0RELER 2P 512, 3 6 i PRk Ti 10 SR L TNBVLE 21750,
HEBAZEEIRS L bR X RAEDOBBEEHZLUDII, DNTH IR T 4 vz — 20
Td AR %WMBL, BEEMNL 75% =2/ — v THEDELEEL T+ 2R 2RELIOL,
WEDEKT VI~V E T~ F VTN, REFLYy—2—dTER BRILLUL XEEEADOR
*’l‘t U1z

LERORAE : ERFSFEAROVTY — v F—VETRIEL 12,

MKRRET 3 /BORE : EREAED 12mg % 6N MR 5ml & & 4 icEBFNT 110°C, 22K
BIEVE, AU 7 @ R BRI, e BRI L THEREREL, pH2.2 DIV BR
BEKRT 10ml iIcERMLL THEREE Uiz, 7 2 2 BORIEIX, Amberlite CG-120 % i, HIL7
3 ot E KLA-3 BICHTZ 12,

V. parahaemolyticus
incubated preliminarily in 395 NaCl nutrient broth.

inoculated to a conical flask contained an aliquot volume of 396 NaCl
nutrient broth.

incubated under stirring with a magnetic stirrer for 24 hrs. at 37°C,
and then centrifuged.

washed seven times with diluted artificial sea water*, suspended in
a small amounts of distilled water and disrupted by the freezing
and thawing method**.

heated in the boiling water for ten minutes.

|
washed with 759 ethyl alcohol repeatedly, absolute alcohol, and
then ether finally.

dried in the desiccater.
Fig. 1. Outline of the preparation of V. parahaemolyticus and cell protein.

* THerbst’s artificial sea water contained (per liter); NaCl 30g, KC1 0.7g, MgS0,-7TH,0 5.4g,
MgCl,-6H,0 0.8 g, CaS0,-2H,0 1.3g: On being used, diluted with five volumes of
distilled water.

**  After being frozen by immersing in the freezing mixture which made of dry ice and
85.59 ethyl alcohol. thawed by warming suddenly up to 30°~40°C.

BREZOVDICHER
29, AERSELREL, KHOMFER 05 EIOMEN 1282hFhiamRlis L2 T
BT EBHRLILE, FRBcfEL 12,
HEic > THONIEHR L (EHRI 2 § AROEEBE SN OWEiR%Z Fig. 2 1WRL
TohS, ZOFER, Bk 24 W% e EER L HWELE S NI,
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Fig. 2. Relation between the growth of the biotype 1 of V. parahaemolyticus in
39 NaCl nutrient broth and incubation period*.

* A conical flasks containing 200ml of the medium was inoculated and incubated under
stirring with a magnetic stirrer at 37°C, some amounts each of the medium were derived
from it at adequate intervals, added to an equal volume of 0.859% NaCl solution in 59
formaline, and then optical density of the mixture was measured using a filter 66 of the
Photoelectric photometer (Hitachi model FPW-4).
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Fig. 3. Amino acid analysis of the biotype 1 of V. parahaemolyticus cell protein hydrolysates.
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Table 1. The amino acid composition of the two biotypes of V.
parahaemolyticus, (grams of amino acid in hydrolysates per
100g. of prepared cell protein)

Amino acid BB |(ranemes 12)
Cysteic acid 0.16 0.19
Aspartic acid 7.18 8.73
Threonine 2.29 3.94
Serine 2.01 2.78
Glutamic acid 7.94 10.62
Proline 1.01 1.27
Glycine 2.88 3.88
Alanine 4.99 6.23
Valine 3.44 5.26
Methionine 0.30 0.33
Isoleucine 2.54 4.06
Leucine 4.84 6.18
Tyrosine 1.38 2.10
phenylalanine 2.15 2.92
Lysine 4.19 5.48
Histidine 0.67 - 1.24
Arginine 2.96 3.69
NH, 1.20 0.90
Total-N g per 100g of dried matter 11.44 12.85
N recovered (9) 70.54 79.93

DEC, AREEROEECOCTEHEAELOERT 2 VBROWMERLITE 120, ZOERIZAF
h Fig.3 & Table 1 iZ;RL 120
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EEEP SN LD LR BITHET R 5,
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