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Antimicrobial Activites of Pine Needle (pinus densiflora Seib et Zucc.) Extract. Moo-Young
Choi*, Eun-Jung Choi, Eun Lee, Tae-Jin Rhim, Bae-Cheon Cha and Hee-Juhn Park. Bios-
cience Research Center, Sangji University, Wonju 220-702, Korea-To develope natural food
preservatives of pine needle (Pinus densiflora Seib et Zucc.) extract, pine needle sap, ethanol and ether
extracts were prepared for investigation of antimicrobial activities against food-related bacteria and yeasts.
All extracts exhibited growth inhibiting activities for most of microorganisms tested. However, in general,
growth inhibiting activities were higher in ethanol extract than in sap or ether extract. Minimum in-
hibitory concentrations (MIC) of ethanol extract for Lactobacillus casei, Pseudomonas aeruginosa or
Escherchia coli were as low as 0.1 mg/ml, whereas MIC of sap or ether extract for most bacteria and
yeasts were 0.25~0.8 mg/ml, indicating that the ethanol extract showed the antimicrobial activity by 2.5
~8 times higher than the sap and ether extract. The antimicrobial activity of the ethanol extract was
reduced by heating or alkali treatment. Moreover, growth of Pseudomonas aeruginosa was completely in-
hibited within 24 hours by the addition of at least 50 ppm of ethanol extract. These findings suggest
that pine needle, specially the ethanol extrat may play a role for natural food preservatives.
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Table 1. Growth inhibiting activities of sap, ethanol or ether extracts of pine needle for microorganisms”

. 2
Clear zone diameter (mm)”

Strains
Ethanol extract Ether extract Sap

Gram positive bacteria

Bacilius megaterium ATCC 8514 15.7+0.89" 13.3+0.33° 17.3+0.33"

Bacillus subtilis ATCC 6633 16.0+0.58" 11.740.33 14.0+0.00°

Bacillus licheniformis ATCC 21415 16.7-+0.33 15.0+0.58 15.0+0.58

Streptococcus mutans ATCC 25175 17.0+0.58° 13.3+0.33° 14.0+£0.00"

Lactobacillus casei ATCC 12004 18.3+0.67 12.3+0.33 15.0+0.58°
Gram negative bacteria

Enterobacter aerogenes ATCC 29751 18.0+0.58 13.7+0.33 16.3+0.33°

Pweudomonas aeruginosa TFQ 3899 16.3+0.33° 12.3+0.33" 13.3+0.33"

Escherichia coli ATCC 15491 18.7+0.33° 13.3+0.57 11.0+0.00°
Yeast

Saccharomyces cerevisiae 1FO 1346 15.7+0.67 14.340.33 13.7+0.33

Sacchcaromyces robostus 11.34+0.67 10.0+1.00 11.3+0.33

" Antimicrobial activity (growth inhibiting activity) was indicated as diameter of clear zone surrounding paper disc absorbing 50 pg of
soluble solid of pine needle sap, ethanol or ether extracts on nutrient agar plate inoculated with test microorganisms. “Values are means
+S.E. of triplication. **“Values with different superscripts within the same row are significantly different (p<0.05).

Table 2. Minimum inhibitory concentrations (MIC) of sap, Table 3. Effect of heat treatment on growth inhibitin ac-
tivities of pine needle ethanol extract for mlcroorgamsms

ethanol or ether extracts of pine needle for microorganisms

: MIC (mg/ml) : Clear zone diameter {(mm)”
Strains Strains
Ethanol extract Ether extract Sap 80T 100 120C

B. megaterium 0.10 0.35 0.40 B. megaterium 15.7+0.88  13.3:0.33 13.3+0.88

B. subtilis 0.15 0.30 0.80 B. subtilis 16.0+0.58" 12.7+0.33" 12.0+0.58"

B. licheniformis 0.10 0.25 0.55 B. licheniformis 16.7+0.33" 11.0+1.73"  10.0+0.00°

Strep. mutans 0.10 0.30 0.80 Strep. mutans 14.8+1.32" 11.0+0.58"" 10.0+0.00"

Lac. casei 0.10 0.30 0.55 Lac. casei 18.3+0.67 13.3+£0.88" 11.74+0.67

Entero. aerogenes 0.15 0.35 0.60 Entero. aerogenes  18.0+0.58" 12.7+0.67" 11.3+0.33"

P. ageruginosa 0.10 0.65 0.65 P. aeruginosa 16.3+0.33" 11.0+0.00" 10.740.33"

E. coli 0.10 0.35 0.65 E. coli 18.7+0.33" 11.0+0.58"  10.7+0.33°

Sacch. cerevisiae 0.15 (.40 0.80 Sacch. cerevisiae 15.74+0.67" 13.7+0.33*"  13.0+0.58"

Sacch. robostus 0.40 0.65 0.75 Sacch. robostus 11.3:£0.67 12.7+0.67 12.34+0.33
"Antimicrobial activity (growth inhibiting activity) was indicated
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Table 4. Effect of pH treatment on growth lnhlhltmg ac-
tivities of pine needle ethanol extract for mlcmorgamsms

Clear zone diameter (mm)”

Strains
pH 3 pH 7 pH 11
B. megaterium 15.34+0.67° 12.7+067"" 9.74+0.67
B. subtilis 18.34+0.33" 14.3+0.33" 11.34+0.33°
B. licheniformis 18.0+0.58" 15.7+0.33"  13.0+0.00°
Strep. mutans 1534+0.67° 14.0+0.00° 12.0+0.00°
Lac. casei 12.0+0.58 13.34+0.67*" 10.3+0.67
Entero. aerogenes 15.3+0.33" 11.3+0.67 9.5+0.50"
P. aeruginosa 13.0+0.58  10.5+0.50 11.5+0.50
E. coli 18.0+1.12° 105+0.50" 10.04+1.00
Sacch. cerevisiae  14.0+1.00° 19.0+1.00" 12.0+0.00"
Sacch. robostus 11.0+1.35 9.3+0.33 10.0+0.00

YAntimicrobial activity (growth inhibiting activity) was indicated
as diameter of clear zone surrounding paper disc absorbing 50 ug
of soluble solid of pine needle ethanol extract on nutrient agar
plate inoculated with test microorganisms. “Values are means =+ S.
E. of triplication. *"“Values with different superscripts within the
same row are significantly different (p<0.05).
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Fig. 1. Effect of concentrations of pine needle ethanel ex-
tract on growth inhibiting activity of P. aeruginosa.

Growth activity was indicated by optical density at 620 nm after
incubation of P. aeruginosa with 5 different concentrations of
pine needle extract for 72 hours at 30C.
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