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Abstract

Introduction of sliced raw fish meat(SRFM) to fast food business has been considered seriously. However bacteria
causing food poisoning should be controlled. Organic acids such as vinegar and lactic acid used in the sauce for
SRFM were evaluated for their antibacterial activities. At low concentration levels of vinegar and lactic acid exerted
strong antibacterial activities toward Vibrio sp.. In contrast, in case of Salmonella typhimurium and Escherichia coli
0157:H7 low anitbacterial activities were observed even at relatively high concentrations. Minimum inhibitory
concentrations(MIC) of vinegar for V. vulnificus, V. cholerae non-O1, V. parahaemolyticus, V. mimicus, S. typhimurium and
E. coli O157:H7 were 16, 18, 16, 12, 26, and 20u¢/mt, respectively. MIC of lactic acid for V. vulnificus, V. cholerae non-O1,
V. parahaemolyticus, V. mimicus, S. typhimurium and E. coli O157:H7 were 20, 25, 25, 25, 40, and 35u0/m¢, respectively. In
case of vinegar bactericidal concentration upon 10 second contact for V. vulnificus, V. cholerae non-Ol1, V. parah-
aemolyticus, V. mimicus and E. coli O157:H7 were 8, 14, 10, 4, and 48%, respectively; however, even at 50% colony of .
typhimurium was observed. In case of lactic acid any colony was observed for V. vulnificus, V. cholerae non-O1, V.
parahaemolyticus, V. mimicus, S. typhimurium and E. coli O157:H7 at the concentration of 2, 3, 4, 3, 14, and 17%, respectively.
Vinegar and lactic acid of low concentration inhibited the growth of Vibrio sp., food poisoning pathogen in SRFM; in
contrast, at high concentration these organic acids inhibited Salmonella sp. and Escherichia sp., food poisoning pathogen
in other than SRFM.
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t @#F F E. coli O157:H7, V. vulnificuse
A #x} B2, V. mimicus(ATCC 33653), V. paraha-
emolyticus (ATCC 33844), S. typhimurium (ATCC 19585),
V. cholerae non-O1(ATCC 25872)& 3t=r3}el7|ad AW
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7 (nn)-& Table 29} 33 o0y, 2 %(total acid 6.0~7.0%)
¢} Zadtotal acid 8.0~9.0%)ol| 2] A& A 32 Fig. 154
20) Yetdidoh Az ddo) Mo A3 V. vulnificus 22
m, V. cholerae non-O1 19wm, V. mimicus 16mm, V. parah-
aemolyticus 18mm, S. typhimurium 12m, E. coli O157:H7 18
m$ 1L (Table 2), 4t A& V. vulnificus 22mm, V. cholerae
non-O1 20mm, V. mimicus 14mm, V. parahaemolyticus 19mn,
S. typhimurium 12mn, E. coli O157:H7 13mm$%lthTable 3).
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V. parahaemolyticus, V. mimicus <202 Fa84S YEhY
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Table 1. Survival of Vibrio sp. in soy souce, wasabi sauce, wasabi and chokochujang treated for 10 seconds.

Strain

Viable cell count (CFU/m{)

Soy sauce Wasabi sauce’  Wasabi fluid”  Chokochujang” Control
V. vulnificus NG" 1.6x10'~1.7x10* 1.0%10°~1.7x10° NG 1.7x10°
V. cholerae non-O1 41x10°~32x10° 76X10°~1.7x10° 21x10°~9.7x10° NG 1.7x10°
V. mimicus 41x10°~52x10° 39x10°~15x10° 7.0x10°~1.7x10° NG 1.7x10°
V. parahaemolyticus NG 89x10°~15x10° 8.6x10°~2.7x10° NG 17x10°

? Add equal volume of soy sauce in wasabi paste Wasabi paste contains wasabi powder of 2.7%.
® Add equal volume of 1% saline in wasabi paste Wasabi paste contains wasabi powder of 2.7%.
9 Add equal volume of vinegar on commercial chokochujang (Daesang co.).

9 No growth.
Table 2. Antimicrobial activities of vinegar on tested strains
: Ao
, Vinegar” (%) 100 80 60 40 20 10
Strain
V. vulnificus 22” 17 16 13 10 10
V. cholerae non-O1 19 175 15 15 12 0
V. mimicus 16 14 13 11 10 0
V. parahaemolyticus 18 16 145 10 0 0
S. typhimurium 12 10 0 0 0
E. coli O157 : H7 18 16 14 12 11 0

® Commercial vinegar (total acid 6.0~7.0%, w/w%, Daesang co.).

® Clear zone diameter(mn).
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Table 3. Antimicrobial activities of lactic acid on tested strains

Lactic acid”(%)

, 100 80 60 40 20 10
Strain

V. vulnificus 2" 19 165 13 1 105
V. cholerae non-Ol 20 19 17 13.5 10.5 9
V. mimicus 14 135 12 11 10 10
V. parahaemolyticus 19 17 16 125 10 0
S. typhimurium 12 115 10 9 9 9
E. coli O157 : H7 13 1 10 9 9 9

? Lactic acid (total acid 8.0~9.0%, TEDIA).
® Clear zone diameter(nn).

Fig. 1. Antimicrobial activities of vinegar(total acid 6.0- Fig. 2. Antimicrobial activities of lactic acid(total acid
7.0%) of tested strains. 8.0-9.0%) of tested strains.
a: V. vulniticus d: V. parahaemolyticus a: V. vulniticus d: V. parahaemolyticus
b: V. cholerae non-O1  e: S, typhimurium b: V. cholerae non-O1 e: S. typhimurium
c: V. mimicus f: E. coli O157:H7 c: V. mimicus f: E. coli O157:H7
ml, V. cholerae non-O1 188/ ml, V. mimicus 160/ ml, V. Paper disct§3 MICO] Zug E uf 429 Zilto
parahaemolyticus 12p0/wl, S. typhimurium 2640/ml, E. coli VibrioZ:2] Alojolle axdolu S typhimurium} E. coli
O157.H7 20p0/mE YERH A3 (Table 4), RAite] 7 O157H7d = &7 3ol &3ttt AL ¢ 4 AU

vulnificus 20ul/mf, V. cholerae non-O1 2548/ mi, V. mimicus

2500/ wé, V. parahaemolyticus 2540/ ml, S. typhimurium 4044 AlZxol MAtol =71 A =X
/ml, E. coli O157:H7 3540/ mi S yehy itk (Table 5). 7 g7 &30 474E 4% 2de Table 63} 73
A z9} Aol MICE & W), S. typhimurium, E. coli 2k Az A V. vulnificus 8%, V. cholerae non-O1 14%

O17H7H T}t A AE A §3t HF9Q Vibrio £ A A V. mimicus 10%, V. parahaemolyticus 4%, E. coli O157:H7
SA a7 2A e 48%°l A F2to] HEHA FAAT S typhimurium-E- 50%
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Table 4. Minimal Inhibitory Concentration(MIC) of vinegar” on the growth of tested strains

Concentration of vinegar(%)

Strain

i 1.0 1.2 14 16 18 2.0 22 24 26
V. vulnificus + + + - - - - - -
V. cholerae non-O1 + + + + - - - - -
V. mimicus + + + - - - - - -
V. parahaemolyticus + + - - - - - - - -
S. typhimurium + + + + + + + .
E. coli O157 : H7 + + + - - - -

* Commercial vinegar (total acid 6.0~7.0%, w/w%, Daesang co.).

® The concentration of vinegar in the Brain Heart Infusion.
+: Growth - : No growth.

Table 5. Minimal Inhibitory Concentration(MIC) of lactic acid” on the growth of tested strains

Concentration of lactic acid(%)

Strain
0 1.0 15

20 25 3.0 35 4.0

V. vulnificus

V. cholerae non-O1
V. mimicus

V. parahaemolyticus
S. typhimurium
E.coli O157 : H7

+ + o+ o+ + o+
+ + + + + 4+
+ + + + + +

+ + + + +
1
1]
H
1

¥ Lactic acid (total acid 8.0~9.0%, TEDIA).
® The concentration of lactic acid in the Brain Heart Infusion.
+: Growth - : No growth.

JME Fetel AZHUcTable 6). = &Y A V.
vulnificus 2%, V. cholerae non-O1 3%, V. mimicusd’%, V.
parahaemolyticus 3%, S. typhimurium 14%, E. coli O157:H7
17%) A F2 %A ¢gkti(Table 7).
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Table 6. Survival of tested strains in vinegara) solution treated for 10 seconds.

Viable cell count(CFU/m¢)

Strain
3%" 4% 5% 8% 9% 10% 14% 47% 48%  Control
V. vulnificus 11x10* NG? 1.1x10°/me
V. cholerae non-O1 55x10°~24x10° NG 6.5x10%/me
V. mimicus 9.4x10% NG 6.4x10%/mo
V. parahaemolyticus 3.0 X 10°~1.7x10° NG 8.0x 108/ mé
S. typhimurium 21x10°/me

E. coli O157 : H7

80x10 NG 6.8x10°/mt

? Commercial vinegar (total acid 6.0~7.0%, w/w%, Daesang co.).

Y Diluted vinegar with 1% saline.
7 No growth.
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Table 7. Survival of tested strains in lactic acid” solution treated for 10 seconds.

Viable cell count(CFU/m¢)

Strain A R
2% 3% 4% 13% 14% 16% 17%  Control

V. vulnificus NG 1.1x 10:/ md
V. cholerae non-O1 NG 6.5x10°/ml
V. mimicus NG 6.4%10°/m
V. parahaemolyticus 5 , NG 8.0x10%/me
S. typhimurium 38>10°~29x10 14x10°~12x10° NG 21x10°/me
E.coli O157 : H7 11x10°~79%x10° NG 68x10°/m¢

? Lactic acid (total acid 8.0~9.0%, TEDIA).
Y Diluted lactic acid with 1% saline.

9 No growth.
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(FAE 6.0-7.0%)9F
N VibrioZd)

Vibrio vulnificus(V. wvulnificus), V. cholerse non-O1, V.
parahaemolyticus, V. mimicus 5=}, Salmonella typhimu-
rium(S.  typhimurium)®}  Escherichia coli O157:H7(E. coli
OI57HNE Mmd s Frold Fae4o) okapi 1}
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eyth AAASANTEMIOE Az A2 V. vulnificus
1646/ ml, V. cholerae non-O1 1840/ mt, V. mimicus 162/ ml,
V. parahaemolyticus 12p0/ml, S. typhimurium 26p0/ml, E.
coli O157.H7 20t/ mE YEMI AR, 25k A V. vuln-
ificus 20p0/mt, V. cholerae non-O1 254!/ m¢, V. mimicus 25
@/ wh, V. parahaemolyticus 2540/ ml, S. typhimurium 40 i/
ml, E. coli O157:H7 35u¢/mtE JERAATE £7F 2 E(10
Az A V. vulnificus 8%, V. cholerae non-O1
V. mimicus 10%, V. parahaemolyticus 4%, E. coli
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2%, V. non-O1 3%, V.
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