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In this study, antibacterial activity against pathogenic strains and antioxidant activity were measured
using the red pine leaf distilled concentrate. The results of the antibacterial activity measured using
an emulsion of the red pine leaf distilled concentrate by the paper disc method showed the anti-
bacterial activities against three Gram negative pathogenic strains, E. coli, S. typhi and Vibrio para-
haemolyticus and exhibited growth inhibitions of 12 mm, 10 mm and 9 mm at a 5.0% (v/v) concen-
tration, respectively. In addition, all three strains also showed growth inhibitions even at 0.5% (v/v)
concentration. However, no antibacterial activity was exhibited against gram positive bacteria. The re-
sults of the antibacterial activity using the red pine leaf distilled concentrate measured by the turbidity
method, the same antibacterial activities against three gram negative pathogenic strains, E. coli, S. typhi
and V. parahaemolyticus as results of the paper disc method. V. parahaemolyticus showed more than 50%
growth inhibition compared to the negative control at a concentration of 5% (v/v), E. coli exhibited
33.5% growth inhibition at 4 hr incubation, and S. typhi showed 65.1% and 44.6% growth inhibitions
at 4 and 5 hr incubations, respectively. Antioxidant activities of an emulsion of the red pine leaf dis-
tilled concentrate were measured by DPPH and ABTS methods. DPPH method showed the highest
activity of 55.81% at a 1.0% (v/v) concentration. ABTS method exhibited the highest activity of 18.44%
at a 1.0% (v/v) concentration. Through this study, it is expected that the developments of the food
and the cosmetics with enhanced functionality by utilizing the antioxidant and antibacterial activities
of the red pine leaf distilled concentrate.
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’ Heating red pine leaves with steam ‘

l

’ Volatilizes essential oil components by heat ‘
l
Condensing water vapor and volatile
components with a cooler
l
Recover supernatant after separation of
essential oil and water layers

[

Concentrate the supernatant as a sample

Fig. 1. A scheme of the oil extraction from the red pine leaf
by the stem distillation method.
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Fig. 2. An emersion of the red pine leaf distilled concentrate.
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Fig. 3. Antibacterial activities of an emer-
sion of the red pine leaf distilled
concentrate by the paper disc meth-
od against pathogenic bacteria. A:
E. coli, B: S. typhi, C: V. para-
haemolyticus, D: B. cereus, E: S.
aureus. 1: 5% (v/v), 2: 1% (v/v), 3
0.5% (v/v), 4: ddH:0O.
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Fig. 4. Antibacterial activities of the red pine leaf distilled con-

centrate by the turbidity method against gram negative
pathogenic bacteria. Means with different letters (a-d) are
significantly different by Tukey’s multiple comparison
test at p<0.05. A: E. coli, B: S. typhi , C: V. parahaemolyticus
A:05% (v/v), B 1% (v/v), €: 5% (v/v), @: ddH0.
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