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Isolation and Characterization of Cinnamic Acid with
Antimicrobial Activity from Needle of Pinus densiflora
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Department of Food Science and Technology, Chonnam National University

Abstract

The EtOAc extracts from needles of Pinus densiflora showed antimicrobial activities against bacteria, yeast
and fungi. The antimicrobial principle was successively purified by solvent fractionation, silica gel adsorption
column chromatography and Sephadex LH-20 column chromatography. The active substance was further pu-
rified by HPLC using C,; column. The active substance was identified as frans-cinnamic acid by MS, 'H-
NMR and ®C-NMR. The amount of cinnamic acid was 9.27 ug per gram of fresh needle of Pinus densiflora.
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Fig. 1. HPLC chromatogram of active substances from
needle of Pinus densiflora. Column: Delta-PAK C,;; mobile
phase: 1% AcOH-MeOH (40:60, v/v).
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Table 1. Antimicrobial activities of isolated trans-cin-
namic acid from needle of Pinus densiflora

Clear zone (mm)

Microorganisms 0.5 1
mg/disc mg/disc

Streptococcus mutans ATCC 25175 - 9
Staphylococcus aureus ATCC 5638 12 13
Staphylococcus epidermidis ATCC 12228 13 14
Bacillus subtilis ATCC 6633 12 13
Micrococcus luteus ATCC 9341 - -
Escherichia coli ATCC 10536 10 11
Salmonella typhimurium ATCC 19430 9 11
Pseudomonas aeruginosa KCTC 1628 9 10
Vibrio vulnificus CDC C7184 - -
Lactobacillus plantarum KCTC 3104 - 9
Leuconostoc mesenteroides KCTC 3100 9 10
Saccharomyces cerevisiae IFO 1850 12 15
Aspergillus parasiticus KCTC 6170 10 12

Pinus densiflora needle (10 kg)
washing with n-Hexane

Residue

Hexane layer
| extract with EtOAc

EtOAc extract

Solvent fractionation
(EtOAc soluble Acidic fr., 124.43 g)

Silica gel adsorption column chromatography
{(MeOH-EtOAc (:100 fr., 11.293 g)

Silica gel adsorption column chromatography
(MeOH-CHCl,;, 0:100-10:90 fr., 10.249 g)

Sephadex LH-20 column chromatography
(MeOH-CHCI,, 4:1, V./V, 0.88-1.00 fr., 6.707 g)

HPLC
(1% AcOH-MeOH, 40:60, Delta-PAK Cys column)
(tx 214 fr., 88.72 mg)

Fig. 2. Isolation procedures for antimicrobial substances
from needle of Pinus densiflora.
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Fig. 3. Direct-El-mass spectrum of the active substance
from needle of Pinus densiflora.
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Fig. 4. '"H-NMR spectrum of the active substance from
needle of Pinus densiflora.
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Fig. 5. "C-NMR spectrum of the active substance from
needle of Pinus densiflora.
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