Kor. J. Appl. Microbiol, Biotechnol.
Vol. 21, No.3, 200-206 (1993)

Listeria monocytogenes2| YX|E

stAMof| o|xj=

o|pl&E* - =
=as [N e i

Al
Al

pH<2} Nisin2| § 1}

Effect of pH and Nisin on Heat Resistance of
Listeria monocytogenes Scott A

Lee, Shin Ho* and Hyun Soon Jo
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Abstract — The effect of pH(7, 5 and 4) and nisin (100 and 200 IU/m/) on heat resistance of Listeria
monocylogenes Scott A were determined using citrate-phosphate buffer system. Heat resistance
of vegetative and starved cell was decreased as pH value was lower at 65 and 72C. Starved
L. monocytogenes was more resistant than vegetative cell at both temperature. Heat resistance
of vegetative and starved cell was decreased significantly with treatment of nisin. The effect of
nisin was increased significantly at low pH(pH 5, 4). Adherent microcolony was more resistant
to heat and nisin than planktonic cell. Contamination of L. monocytogenes may be prevent by using
nisin in food and food processing environments.
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Fig. 1. Inhibitory effect of nisin on the growth of Liste-
ria monocytogenes Scott A at 35°C,
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Fig. 2. Inhibitory effect of nisin on the growth of Liste-
ria monocytogenes Scott A at 21°C.
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Table 1. Effect of Nisin on heat resistance of Listeria
monocytogenes Scott A in citrate-phosphate buffer(pH

Kor. | Appl. Micvobiol. Biotechnol.

Table 2. Effect of Nisin on heat resistance of Listeria
monocytogenes Scott A in citrate-phosphate buffer(pH

7.

Heating Concentration of Nisin{IU/m))
Cell temp.(T)
type and Fime 0 100 200
{min)
A Initial 717+ 0.12*
65
1 552+ 0,15 3.74+0.23 337+ 026
(1.65)** (3.43) (3.80)
3 1.69+ 035 1.12+0.28 <10
(5.48) (6.05)
72
05 | 5271034 247+0.28 1.92+0.09
(1.89) (4.70) {5.25)
1 2.69+ 0.68 <10 ND
(4.47)
B Initial 6.45% 0.17
65
1 573+ 0.19 435%0.13 4.05+0.12
(0.72) (2.10) (2.40)
3 434+ 0.11 2.11X0.19 <10
(2.11) (4.34)
72
0.5 15361012 222+026 141+0.15
(1.09) (4.23) (5.04)
1 344+ 0.24 <10 ND
(3.01)

*Log No. cfu/m/* standard deviation, N=4

5).

Heating Concentration of Nisin(IU/m/)
Cell temp.(C)
type and time 0 100 200
(min)
A Initial 7.07+ 0.23*
65
0.5 | 612+ 0.22 3.78%0.23 <10
(1.65)** (3.43)
1 4861 0.21 1.21+ (.32 ND
(2.21) (5.86)
72
0.5 | 471+ 0.19 2.19+0.26 ND
(2.36) (4.88)
1 2.98+ 0.24 ND ND
(4.09)
B Initial 6.50+ 0.11
65
1 564+ 014 422+025 290+ 0.20
(0.86) (2.28) (3.60)
3 3.04+0.16 1.80+% 0.22 <10
(2.96) (4.70;
72
0.5 | 465+038 242%+0.17 1.03x017
(1.86) (4.09) (5.48)
1 296+ 0.29 <10 ND
1 (3.54)

*L.og No. ctu/ml/+ standard deviation, N=4

**Log reduction
A: Vegetative cell, B: Starved cell, ND: None detected
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100 [U/m/ 8] nisin &7+ misd 10 o8t A7r&
el sl 3, 200 IU/mi ) nisin 2279 A% A4
© HEFA @t G2 HAEL] A5 A E
vl AL 7 7 &g vehi gl ot nisinA o}
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A: Vegetative cell, B: Starved cell, ND: None dectected

waE & gigdch
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odokd Al Ei= 1037 23401k AAFAE7} 100
[U/ml nisin Ae]-+2] 73-5- 72C o4 1%, 200 [U/m/
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32 AR F AEHA gor, JFAY Axe
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Table 3. Effect of Nisin on heat resistance of Listeria
monocytogenes Scott A in citrate-phosphate buffer(pH
4).

Heating Concentration of Nisin(IU/m/{;
Cell temp(C) -
type and Fime 0 100 200
{min)
A Initial 6.79+ 0.12*
65
05 | 5.58T0.17 2.03+ 048 <10
(1.21)** (4.77)
1 411+ 0.22 <10 ND
(2.69)
72 .
05 | 4122019 <10 ND
(2.68)
1 <10 ND ND
B Initial 645+ 0.24
65
0.5 | 542+ 032 3.15+0.37 <10
(1.03) (3.30)
1 411+ 023 170+ 0.29 <10
- {(2.34) (4.75)
72 |
05 | 450+ 0.14 197+ 0.30 <10
(1,95) (4.48)
1 <10 ND ND
- (5.29)

| _
*Log No. cfu/m/* standard deviation, N=4
**Log reduction
A: Vegetative cell, B: Starved cell, NI): None dectected
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Fig. 3. Effect of nisin and pH on heat resistance of
vegetative Listeria monocytogenes Scott A at 65°C.
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Fig. 4. Effect of nisin and pH on heat resistance of
starved Lisferia monocytogenes Scott A at 65°C.
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Table 4. Effect of nisin and temperature on heat resistance of surface-adherent Listeria monocytogenes Scott A

Kor. J. Appl. Microbiol. Biotechnol.

Conc. of Heating time{(min)
Temp. nisin
(c)  (U/mb 0 05 1 ’
65 0 459+ 0.17* 3.78+ (.10 2.59+ 0.17 1.15% 0.03
(0.84)** (1.99) (3.44)
100 1.84+ 0.26 0.93+ 0.16 <10
(2.74) (3.66)
200 0.63+ (.22 <10 <10
(3.066)
72 0 459+ 0.17 2.09+ 0.31 1.28+ (.27 0.60+ 0.18
(2.50) (3.31) (3.99)
100 0.95+ 0.11 0.60x 0.19 ND
(3.64) (3.98)
200 <10 ND ND

*Log No. cfu/square c¢cm of slidet standard deviation, N=4

**Log reduction
ND: None dectected

Table 5. Effect of nisin and temperature on heat resistance of surface-adherent Listeria monocytogenes Scott A

Conc. of Heating time(min)
Temp. nisin ,
() (U/mi) 0 0:5 ! 3
65 0 407+ 0.07* 2.29+0.23 1.14+ 0.16 041+ 0.15
(2.41)** (3.06) (4.30)
160 0.21+ 0.19 <10 ND¥
(4.50)
200) <10 ND ND
72 0 4.70x 0.07 111+ 0.24 0.26+ 0.25 <10
(3.59) (4.44)
100 <10 ND ND
200 ND ND ND

*Log No. cfu/square cm of slide® standard deviation, N=4
**Log reduction

ND: None dectected

nisin®] #F¥= pHel| wel ob=5 pH7)F vHe A5
)5 &3 o]vi(19,25) pH 7.3 A ¥} pH 550 4]
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W21l zuke) ghafol 2 Al A T2 FatA o]
B2(3) B A& oA L monocytogenes 2] G x| 3141l
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Fig. 5. Effect of nisin on heat resistance of planktonic
and adherent cell of Listeria monocytogenes Scott A at
65°C.
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