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= Abstract=

In order to study of the efective use of sorbic acid at pH 6.5, correlation between minimum inh-

ibition concentration (MIC) and cell concentration, motility test in the sorbic acid medium, change

of MIC and preservative effect with temperature were investigated, using FEscherichia coli ATCC

54172.

1. MIC of sorbic acid was decreased with decreasing cell concentration and the limited inhibition

concentration was 1.25g/l. The inhibitory effect of sorbic acid was more predominant to E.

coli cells grown deep in the agar bed than to those grown on the surface.

2. The irhibitory effect was due to the residual concentration of sorbic acid and the heated

cell at 55°C was inhibited at a lower concentration than unheated cell. MIC of the heated

cell at 55°C for 30 minutes with 2.00 g// sorbic acid was lower by 0. 25g/I than that of the
same treated cell without sorbic acid treatment.

3. Treatment of 55°C for 30 minutes with 2.00g/] sorbic acid could preserve the medium cont-

aining K. coli for 14 days at room temperature.
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Fig. 1. Minimum inhibition concentration versus cell
concentration.
E. coli was inoculated in nutrient broth and
nutrient agar (pH 6.5) containg 0.00g/1~
2.00g/1 sorbic acid by 10-fold dilution
method and agar streak method respectively,
and incubated at 37°C for 48 hours. Then
MIC was determined.
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Fig. 2. Motility test of E. coli in sorbic acid media
at pH 6.5.
E. coli was inoculated in motility test media
(pH 6.5) containing 0.00, 0.50, 1.00, and
1.50g/l sorbic acid by stabbing at the center
of the media and incubated at 37°C for 48
hours.
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Fig. 3. MIC after heating with sorbic acid at 55°C.
Experimental procedures were the same as
those of Table 2.
a) 0.00g/I, 0.50g/l, 1.00 g/l sorbic acid(O)
Y=-—0.0107X+1. 9643
r=—0.9487 (p<0.01)
b) 1.50g/l sorbic acid(e)
Y=—0.0107X+1.9285
r=—0.9487 (p<<0.01)
c) 2.00g/I sorbic acid([])
Y=—0.0152X+1. 9910
r=—0.9751 (p<C0.01)




Table 1. MIC after Treatment with Sorbic acid at Room Temperature and after Heating with Sorbic Acid at

50°C
Time(min)
Conc. 0* N 10 20 30 40 50 60

0.00 (g/i) 2.00 2.00 2.00 2.00 2.00 2.00 2.00
0.50 (g/i) 2.00 2.00 2.00 2.00 2.00 2.00 2.00
1.00 (g/D 2.00 2.00 2.00 2.00 2.00 2.00 2.00
1.50 (g/D 2.00 2.00 2.00 2.00 2.00 2.00 2.00
2.00 (g/D) 2.00 2.00 2.00 2.00 2.00 2.00 2.00

0*: no heating (control)

E. coli was suspended in the nutrient broth (pH 6.5)

containing 0.00, 0.50, 1.00, 1.50, and 2.00 g/I

sorbic acid. Control tubes were not treated and sample tubes treated at room temperature and 50°C for the
time interval as indicated. Nutrient agar media (pH 6.5) with various concentration of sorbic acid were
inoculated with one loopful of cell suspensions, and then incubated at 37°C for 48 hours. MIC was determ-

ined.
Table 2. MIC after Heating with Sorbic Acid at 55°C and 60°C
55°C to min. 60°C to min.

Gt 0* 10 20 30 40 50 60 o* 10 20 30 40 50 60
0.00 (g/D) 2.00 1.75 175 1.75 1.50 1.50 1.25 2.00 1.00 0.00 0.00 0.00 0.00 0.00
0.50 (g/D) 2.00 1.75 1.75 1.75 1.50 1.50 1.25 2.00 1.00 0.00 0.00 0.00 0.00 0.00
1.50 (g/D 2,00 1.75 1.75 1.75 1.50 1.50 1.25 2.00 1.00 0.00 0.00 0.00 0.00 0.00
1.50 (g/D) 200 1.75 1.75 1.75 1.50 1.50 1.25 2.00 0.75 0.00 0.00 0.00 0.00 0.00
2.00 (g/I) 2.00 1.75 1.7 1.75 1.50 1.50 1.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00

Statstical Analysis
0.00 0.50 100 1.50 2.00

Treated time: F=63.3338 (p<0.01)
010 20 30 40 50 60

Treated concentration: F=3. 0563(p<0. 05)

Treated concentration: F=1.1734; NS

Treated time: F=105.2100 (p<C0.01)
0 10 20 30 40 50 60

0*: no heating (control)

E. coli was suspended in the nutrient broth (pH 6.5)

containing (.00, 0.50, 1.00, 1.50, and 2.00 g/{

sorbic acid. Sample tubes were treated at 55°C and 60°C for the time interval as indicated. Nutrient ager
media (pH 6.5) with various concentration of sorbic acid were ioculated with one loopful of cell suspen-
sions, and then incubated at 37°C for 48 hours. MIC was determined.
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Table 3. Growth of E. coli after Heating with Sorbic

Acid
50°C to min 55°C to min
Conc. 0% 10 20 30 40 50 60 0* 10 20 30 40 50 60
L00GEAY 2, 20 2 90 o g o o o O
1.25(g/D1 11 1.1 111111000
1.50(g/) 1 1 111111110000
1.75(g/)1 1111111100000
2.00(g/) 0 0O OO OODOOO0O0O0O0 O

0*, no heating (control); 2, moderatly heavy growth;

1, light growth; 0, no growth.

E. coli was inoculated in nutrient broth (pH 6.5)
containing 1.00. 1.25, 1.50, 1.75, and 2.00g/!
sorbic acid. The cell suspensions were treated at
50°C and 55°C for the time interval as indicated,
and then incubated at 37°C for 48 hours.

Table 5. Growth of E. coli after 7 days at Room Temperature after Heating with Sorbic Acid.

Table 4. Growth of E. coli after Heating with Sorbic

Acid
60°C to min.

Cobe, 0* 10 20 30 40 _ 50 60
0.00(g/D) 3 3 0 0 0 0 0
0.25(g/D) 3 2 0 0 0 0 0
0.50(g/D) 3 1 0 0 0 0 0
0.75(g/l) 2 1 0 0 0 0 0
1.00(g/D) 2 0 0 0 0 0 0
1.25(g/D 1 0 0 0 0 0 0
1.50(g/1) 1 0 0 0 0 0 0
1. 75(g/D) 1 0 0 0 0 0 0
2.00(g/D) 0 0 0 0 0 0 0

0%, no heating (control); 3, heavy growth;
2, moderately heavy groth; 1, light growth;
0, no growth.

E. coli was inoculated in nutrient broth (pH 6.5)
containing 0.00~2.00g/l sorbic acid. Cell suspens-
ions were treated at 60°C for the time interval as
indicated, and then were incubated at 37°C for 48
hours.
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20477k NEGEE S EHEC] bRl &okeh 1.00g/!
~1.75g/I2 60°C 104F B EEIs = if5Ec] ez
okt

Sorbic acidet @ AEEE EEDE  Sorbic acid
1.00g/I~2.00g/1Z # BEZ WEGHEEST =@

50°C to min.

55°C to min.

60°C to min
Coae. 0¥ 10 20 30 40 50 60 0% 10 20 30 40 50 60 0% 10 20 30 40 50 60
1.00(g/1) g 2 2 2 2 2 2 g 2 2 2 . 1 2 0 0 0 0 0 0
1.25(g/1) r 1. F 3, 4 1. i 1 1 1 1 0 0 0 1 0 0 0 0 0 0
1.50(g/) 1 1 1 1 1 1 1 11 1 0 0 0 0 1 0 0 0 0 0 0
1.75(g/1) 1 1 1 1+:1 1 1 i1 0 0 0 0 0 1 6 0 0 0 0 0
2.00(g/) 0 0 0 0 0 0 O 0 0 0 0 0 0 0 0O 0 0 0 0 0 0

0*, no heating (control): (0, no growth;

1, light growth;

2, moderately heavy growth: 3, heavy growth.

E. coli was inoculated in the nutrient broth (pH6.5) containing 1.00, 1.25, 1.75, and 2.00g/! sorbic acid.

treated at 50°C,
preserved at room temperature.

The cell snspensions were

55°C 60°C, for the time interval as indicated, and then

‘,4'3%}*:



Table 6. Growth of E. coli after 14 Days at Room Temperature Heating with Sorbic Acid.

50°C to min 55°C to min. 60°C to min.

Comiic. 0f 10 20 30 40 50 60 0* 10 20 30 40 50 60 0*f 10 20 30 40 50 60
1.00(g/D) 3 3 3 3 3'3 8 3 3 greg gtz 2 b U PR ¢ A ¢ SO s AR |
1.25(g/D) 2 T R R R 2 2 2 2 2 2 2 2 0 6 0 & 0 0
1.50(g/D) i R LR g - R AR T et s S SRS Al VI T e ¢ St I
1.75(g/D) 1 1 1 1 1 1 1 1 T ™1 % 50 0 Ve igragalig 9 ' 0
2.00(g/D) T 1 3 L 4 o1 1 1 100 0 0 g ugealg o igirg e g

0*, no heating (control): 0, no growth; 1, light growth; 2, moderately heavy growth: 3, heavy growth.

E. coli was inoculated in the nutrient broth (pH 6.5) containing 1.00, 1.25, 1.50, 1.75, and 2.00g/! sorbic

acid. The cell suspensions were
preserved at room temperature.

I8 &5E Table 5,63 2ok 7THZ fHfFEste d
= 1.25g/l% 55°C 404372 &, 1.50g/lZ 55°C 304
Zbe 2, 1.75g/1% 55°C 20737ko 2 fn#fi A EE R
AREs G em, 2,00/l A & g S e8] @
Skeb. zE v 148 3 FAEE dld+ 1.50g/l2 55°C
605 7e 2, 1.75g/1% 55°C 404r7ke 2, 2.00g/l2+
55°C 3043719 Im#afE AL 2 WHE e 9ok

2y B2 4Ad Rl ol 2R ¢ 55°CE InEuE
FEE b mBUEBE A F& E colid] HEEE
#lste ¢ 2 2% sorbic acide] EEERGE o @
BE A BHES HHE ¢ Ao, Bk
ZAelA 45 B\HES WESks 9 28T sorbic acidi
Ex wE e

w &

Sorbic acid®] FiEHEIE 7 22 pH6. 590 4] By
%S WoEe7l $9d, sorbic acidel ¥ A 7
E. coli%® {EMSte] Biel N BUmslEe Bk
9} sorbic acidfiiiel 4 GEGHME:EE, ez hn@kEER
o el g AR Bk 2 ERRE BN Y
.

1. E. coli®] EWZE WA= whel B =
HDE Auk oL PRz B E BAMERE
£ 1.25g/lo|3t2 EFE A & 23z B coli=
sorbic acidifih FE2 o} EERA A o5 Hige] M)
=l ol =

2. E. coliel o} 4 sorbic acide] MR BHE
el EE" Zelr, 55°Cel A milgEE Wo Fe
IEEES A gL WEY o 2o BEA B
o] = gl ek, sorbic acid 2.00g/l& 55°C 3047 In
SO IERE AL sorbic acid glo] 55°C 3047+ HnBk

treated at 50°C, 55°C, 60°C for the time interval as indicated, and then

B Ao RAMERREE 0.25g/! v ETE A
3. 2.00g/19) sorbic acid®} 55°CZ 3047 in#kfif A
BHE AL FldA M4BT #EFET & U
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