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Abstract

To develop food preservative, antimicrobial activities of Pinus densiflora (PD) ethanol extract against Listeria
monocytogenes Scott A, Listeria monocytogenes Brie | and Listeria monocytogenes ATCC 19111 were investigated.
The ethanol extracts of PD showed strong antimicrobial activities on Listeria monocytogenes. The crude ethanol
extracts of PD were further fractionated by ether, ethyl acetate and butanol. The ether fraction from ethanol
extract showed the strongest antimicrobial effects on Listeria monocytogenes in tryptic soy broth containing
40 mg/mL ether fractions compared with other fractions. The effect of ethanol extract of pinus densiflora against
Listeria monocytogenes culture for growth stage in tryptic soy broth at 35°C showed the strongest antimicrobial
activites for lag phase. The morphological changes of the cells were observed with transmission electron microscope
(TEM) and scanning electron microscope (SEM) and the cells were injured by treatment of 40 mg/mL ethanol

extract of Pinus densiflora.
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24X17} wloF&Y Listeria monocytogenes 3TTZ ether,

Grinded Pinus densiflora Sieb. et Zucc.

Extracted with 95% ethanol
Evaporated to small volume in vacuum

Ethanol extract
Methanol-HzO (80:20, V/V)

Methanol extract

Ether
Aqueous layer Fraction 1
Ethyl acetate
Aqueous layer Fraction 2
n-Butanol
Aqueous fraction Fraction 3

Fig. 1. Solvent fractionation from ethanol extract of Pinus
densiflora.
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Fig. 2. Effects of ethanol extract of Pinus densiflora on the
growth of Listeria monocytogenes in tryptic soy broth at
35°C.
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Table 1. Effects of organic solvent fractions from ethanol
extracts of Pinus densiflora (40 mg/mL) against Listeria
monocytogenes in tryptic soy broth after 12 hours incuba-

tion at 35°C (Log No. CFU/mL)
Incubation . ATCC
time (hr) Ocow A Brie l 19111
Control 0 4361004 450020 4.30%0.02
12 820%x0.03 9.40£0.02 820%0.03
+ + +
Ether 0 436+0.04 450£020 4.30x0.02

12 3.38+£0.03 542+0.40 0£0.02

0 4371001 450+001 456%0.02
12 892+0.07 889010 535%=0.01

0 460+0.02 490+0.03 5.01%+0.01
12 862£0.03 951+0.07 7.11+0.04

Ethyl acetate

Butanol
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Table 2. The effect of ethanol extract of Pinus densiflora (40
mg/mL) gainst Listeria monocytogenes culture for growth
stage in tryptic soy broth at 35°C (Log No. CFU/mL)

Growth Incubation . ATCC
stage (hr) time (hr) Scott A Brie 19111

4 0 448+0.03 450£0.04 465%0.04

3 0+0.02 226004 2.00X0.07

8 0 4441003 493%£0.02 4.96x0.02

3 1.00+£0.04 5.00%005 3.72%0.05

12 0 6.01+0.02 6.11%X0.02 6.00%£0.02

3 404+0.01 6.80£0.04 5.29%+0.05

2 0 6.22+0.02 6.02£0.05 5.89£0.03

3 341+0.03 569%£0.04 653%0.01

Fig. 3. Electron micrographs of Listeria monocytogenes
Scott A.

A: Control (ethanol).

B: Ethanol extract of Pinus densiflora (40 mg/mL).
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