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Studies on Quality Improvement of Salted Fish- T .
Effect of Preservatives and Sodium Chloride upon Growth of

Vibrio pavaliaemolyticus
By

Yiji Inamasu

Effects of sodium chloride and preservatives for Vibrio parahaemolyticus were studied and
obtained followed results. ' '

1. Peptone medium containing 3~5 % sodium chloride at pH 8.0 were suitable for growth of
Toi type and Takikawa’s pathogenic hallophilic bacteria, which were able to grow even in
9~13 % sodium chloride through gradient incubation with increasing dose.

2. The minimum concentration of preservatives for imhibited these bacteria were neo-furaskin
0.005 %, chlor- tetracycline 0.0007 %, sorbic acid 0.46 %, and dehydroacetic acid 0.4 % in the

peptone medium containing 5 % sodium chloride at pH 8.0.
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[—1. #&E  #H8 No.l, No.2 (BKEREET L v o5 8hre) , @ik No.1, No.3 kX
O No.9 (LnBEAEFER L b o5 ahic)

[—2. =EBAHH%

(1) s © AV S+ v 5g, W=F2 3g, BEEK 1000ml/, BENTEE,

RS DpHA T L, AEEES 1, 2, 2.5, 3, 3.5, 4, 4.5, 5, 6, 7, HLU8 %I LT
FEEAEEEAEEEEE L, AR S Y0EmEmo pH % 5, 6, 7, 8 3L 090D 5 B
BLUCHRETEM pH WEASE Ui, MMEMEREM & U EEEEL 5, 7, 9, 11, 13, 8ITC18%
DEEHLE F o,

(2) BFEE : HonUod3 HEEAERBESIT 2 {UKAEEE LctREo—aeH By Linsiic
BEREL 37°C T 1, 3, 5, 7 BXU'20 BEEER L (CREEYREBEC X » THE L, InBRBERS
FHREREX 3 BEELLL O ILCRERECRE CEMICEE L TEER L,

[—3. =BHER . HAESHYERELCREELHE LR, RIERE1~8%. pH7ORMT
VIR No.l 35108 No.9 2SAIEBE T % CHEX Riah - It HIFREDOHRBERESY R LI-DT, 0
—flE UTHFHEE No.1 ORESHAEEEERELS 1 BCFRT,

Table 1. Growth of Vibrio parahaemolyticus (Toi type No.1) with various concentration of NaCl at pH 7.0.

incubation NaCl conen. in culture medium (%)
time
(day) 1.6 2.0 2.5 30 35 40 45 50 55 6.0 7.0 8.0
1 — - — + + -+ + + =+ - ~
3 - - + ++ ++ + - + -+ + + = =+ -
5 — + -+ + -+ ++ + -+ + 4+ -+ 4 + =+ =+ —
7 - + + ++ ++ + -+ ++ ++ + + + —
20 - + + ++ ++ + + ++ ++ + —+ =+ —
+ 4 colonies crowedsd densely, -~ : colonies distributed, + or — : colonies were scarcely or none.

Table 2. Effect of pH of culture medium on growth of Vibrio paraheamolyticus (Toi type No.1).

Incubation pH in culture medium
time
(day) 5 6 7 8 9
1 — + + + +
3 — ++ ++ + ++
5 — + + ++ ++ ++
7 - + + ++ + -+ + +
20 — -+ + ++ + -+ + 4

NaCl conen. : § 9.
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Table 3. Change of resistance of Vibrio parahaemolyticus against NaCl through gradual
incubation with increasing dose at pH 7.0.

NaCl conen. in medium (%)

Strain
5 7 9 11 13 15 17
Toi type No.1 + + + + -+ + —
V4 No.2 ++ -+ + + —_
Takikewa No.1 + + + + —
V4 No.3 + 4+ + + 4+ 4+ —
” No. 9 + 4+ & =+ —

BIRES %, pH5 ~ 9 O TIL, HREI TN CTRAURERELR LeOT, —Fl& LTHHE
W No.1 DIER%EH 2FRICAT, EAEBE 5~15 %, pH 7 O3 BB LIoERIE 3 £
R ek, HAROREE TR SRR HFEE No. 12313 %, #FHEE No.22 11 %, Ik
No.1 %% 9%, ll# No.32313 %, LTk No. 92 9% TH ~»7e LLEDKEN LHHABEOHRE
BEFHIRERE 3 ~5 2T, BEZEH pHIz8 TH Y, REVERSEERBERL 9~13 X Thi
WZ Do
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I—1. #HE @ ER—I1cCHT
I-—2. #EWEE : vACvyBRH ) v s GRMBERY L& vBRE LTER) , 74 FeBgRs b
V7 RINEELF A FeFgs LTEHD, #4752 VBRIV Z7e AT 442 ) Y-,
I—3. =EBHX
(1) FEpssd - AMEEES5 %, pHS ISk L B B B2 LIc& IR A 2 IRin Lo
(2) Bk ERI EFARTH D, i
[—4. ZEBHEE : vACVEE, FM Ve, F275AF BEEBIE 27277042707
OEES RIS T2 REIIESBIIE 4, 5, 6 BIVTHRCRTEED TH S, Tibby e VEEL
0.46 B LIE, A FeBEL 0.41 % DL, 4752 vEUL 0006 % AL, 27t T2
Y ik 50 ppm DLETHEBEAEIET S Z LN TE A,
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Table 4. Inhibitory effect of sorbic acid on Vibrio parahaemolyticus in medium containing & %

NaCl at pH 8.
Incuba- Sorbic acid conen. (%)
Strain tion time - - P
(day) 0 0.05 0.20 0.33 0.46 0.61
1 + + + - - -
3 + -+ + + + - —
Toi type No.1 5 + -+ + + + + - —
7 + -+ ++ + + - -
20 ++ ++ + + — —
i + + + x - —
3 + + + + - -
Toi type No.2 5 + -+ + -+ + + — _
7 ++ ++ ' + + - -
20 +-+ + -+ ++ -+ - -
1 + -+ + + =+ - -
3 + -+ ++ ++ + + -
| Takikawa No. 1 5 + -+ + -+ ++ + + —
7 + -+ ++ ++ + =+ -
20 -+ ++ ++ + x -
1 + -+ + = + -
3 + -+ + + =+ - -
| Tokikawa No.3 5 + 4+ + + - _
7 + -+ 4+ + =+ - -
20 + -+ ++ + =+ - -
1 + + + + - -
3 + + + x - —
Takikawa No. 9 5 + -+ + + — —_
7 + + + + - -
20 + + + + — -
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Table 5. Inhibitory effect of dehydrcacetic acid on Vibrio parahaemolyticus in medium containing 5 %

NeCl at pH 8.
Incuba- %, 7 [)ehydl;oacefic acid concn. (%)
Strain tion time -
(day)  © 0.05 . 0.13 .~ 0.23 . 0.33 0.41
1 + + + + + -
3 ++ ++ ++ + + —
Toi type No.1 5 ++ + 4+ + + + _
7 ++ + -+ ++ + + -
20 + 4+ + ++ -+ + -
1 + -+ + =+ — —
3 + + o+ + — —
Toi type No.2 5 + 4 -+ 4 + 4+ + — —
7 ++ ++ ++ + — -
20 ++ ++ ++ + - —
1 4+ + + + - -
3 ++ ++ + + - -
Takikawa No. 1 5 + -+ ++ + + — —
7 ++ + -+ + + - —
20 ++ + -+ + =+ — —
1 + 4+ + =+ =+ + —
3 + 4+ + + + + —
Takikawa No.3 5 + -+ ++ + + + —
7 + ++ + + *+ -
20 -+ + ++ + + + —
1 + + + =+ - —
3 + + + + =+ —
Tokikawa No.? 5 -+ + + + + —
7 + -+ + + *+ —
20 + + + + + —
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Table 6. Inhibitory effect of neo-furaskin on Vibrio parahaemolyticus in medium containing § %

NaC! at pH 8.
Incuba- Neo-furaskin concn. (%)
Strain tion time
(day) 0 0.001 0.003 0.005 0.007 0.009

1 -+ + - —_ —

3 ++ + + — — -

Toi type No.! 5 + 4+ + + —_ — -
7 ++ + + - - -

20 ++ + + - - -

1 + + + — - —

3 ++ -+ + - - -

Toi type No.2 5 ++ + + — — -
7 ++ + + - - -

20 ++ + =+ — - -

1 + + + - - —

3 ++ + + — - -

Takikawa No.1 5 + 4+ + + — — -
7 + -+ + + - - -

20 ++ + + — - -~

1 =+ + + - — -

3 ++ + + - - —

Takikawa No.3 5 ++ + 4+ + — — —
7 ++ + -+ + - - -

20 + -+ ++ + - - -

! + + + — — -

3 ++ + + - - -

Takikawa No. 9 5 + -+ + — — —
7 ++ + + - - -

20 ++ + + - - -
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Table 7. Inhibitory effect of chlortetracycline on Vibrio parahaemolyticus in medium containing § %

NaCl af pH 8.
Incuba- Chlortetracyclin concn. (X 1074%5)
Strain tion time
(day) 0 1 3 5 7
1 + + + - -
3 + -+ + + — -
Toi type No.1 5 -+ -+ -+ — —
7 + -+ + + - -
20 + - + + - -
1 + —+ + =+ -
3 + -+ ++ + =+ -
Toi type No.2 5 ++ + + + 4 —
7 ++ ++ + + -
20 -+ + ++ + =+ -
1 + + + + —
3 + -+ + + £ —
Takikawa No. 1 5 + -+ + =+ + —
7 + -+ + + + -
20 ++ + + + -
1 + + + — -
3 ++ + -+ =+ - -
Takikawa No.3 5 + -+ ++ + — —
7 ++ ++ + - -
20 + -+ ++ + — -
1 + + + - -
3 ++ ++ + — -
Takikawa No.? 5 ++ ++ + — —_
7 ++ ++ * — -
20 + -+ ++ = — -

-— 35 —



36 W& B = KRR 14 (2)

Z =

B4 70 A A A O F R BAR D ST A R INESE THRE LR, vy vERT
HAFRCTT L 51T 0.46 ZLLETHIRD D - e SEEFFTEEE (0.2 %) THIEMNTD Hhiss -7,
FlF A P eI S RCRT B D Y A VR E RIAREED 0.41 %A NEE T4, KEERL SN
ERFRT SN TR 7 v T b 594 7 ) VMBS OB REOREA & LT 5ppm DFEMALRD L
NTOB0, FTRORTERDZO 10 EEOWEE 50ppm L LELT5OTEATETHS, il
B S pH T, BRIEBEIYOEMT, reArF b 5vA 2 U v 0.39~1.5ppm THRERHEIELE
VOB LABET 5. CHITEER pH 2330 2 L D@ 25 HOERLHS LD L EL bR b, S
IR TH D, 347 5 2% VEROEEI TR 0.025 % T 528, 556 FHOML AEBROR/NFEEM I
BEZ0.005 % TH-lohnh, ZORETHITFOBEIIN DI TE S, RBIDBEEDRA 7 5 A
FUBD= P e T IAT I VAT I FOEGEEL Appm e D, FISEE . WD DEE L ISIE—IT
%o

PAEFCHERE T X - 1o BB A B EEIC A 5 & LI TE v, HREORETEELF & LAE
RS %, PHE ORHiA@H LT 20 HESBR LIERTH G, HALMH L) pH 2MEL, AEEE
PEWRIERICEETAEE0BAE 7Y A OREFLIET 5B HNC & » TUBR /& CTH L0 T, £
ALEO—IEDOERIIED bR THS S,

efil, #3777 A% vBILRSEAERTHRE (BRA404£7 A5 BAT, BRI4141 A 5 BiEfD
- THEAZELIR,
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D #RBE Y 7 )+ OEETHESM L pHE, AIERE 3 ~5%7T, TORBIRESEEREL I~
183%CH -7,

2) HEREORELIT 5 O EEEH Gl A4 7 7 A% vE10.005 BB TH - 726

3) RERTEYAEVEE FoA Vel 2eAT b IoA 2 ) YIRS DI -1,

HOCHRELY S5 ShicElRRE, BA B X OWn BREATFT, AR EHTRECEHNT .
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