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Antioxidative effect of Phellodendron amurense Extractives

Jin Young Hongt, Young-Hee Kim, Mi Hwa Jung, Chang Wook Jo, Jung Eun Choi
(Received september 7, 2010: Accepted December 17, 2010)

ABSTRACT

Antifungal and antioxidative activities of Phellodendron amurense extracts were investigated for use as
anatural preservative. After separation of P. amurense into phloem, xylem, leaf and fruit each part was
subjected to methanol extraction. Each MeOH extract was further fractionated with several
solvents(n-hexane, methylene chloride and ethylacetate). Among the methanol extracts, extracts of
phloem and leaf inhibited effectively the growth of mold fungi and rot fungi, respectively. Especially,
ethylacetate fraction from phloem showed the highest growth inhibitory effects against fungi tested, such
as P. citreonigrum H3, P. toxicarium H4, P. corylophilu HS, A. clavatus, P. osteatus, S. commune, and
G. lucidum. The fractions of fruit, which had lower antifungal activities mostly than those of phloem,
strongly inhibited rot fungi such as G. lucidum, T. versicolor, and T. palustris. Compared to ferulic acid
which is well known antioxidant, ethylacetate fraction of fruit showed high antioxidative activities on
concentration of 1 to 100xg/m¢ in DPPH radical scavenging activity. As a result, antifungal and
antioxidative activities of P. amurense suggest that its extract and fraction have a possibility as
conservative of cultural heritage because it might get conservation effects against deteriorating
microorganisms of cultural heritage.
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Table 1. Fungi screened from the cultural heritage.
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Type of fungi Sources No. Scientific Name Strains
H1 Cladosporium cladosporioides H1 KACC93098P
H3 Penicillium citreonigrum H3 KACC930100P
. . H4 Penicillium toxicarium H4 KACC930101P
Mold fungi Janggyeongpanjeon o .
HS5 Penicillium corylophilu HS KACC930102P
H6 Aspergillus versicolor H6 KACC930103P
H7 Acremonium alternatum H7 KACC930104P
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Table 2. Fungi obtained from KACC and CNU.
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Type of fungi No. Scientific Name Strains
Kl Penicillium chrysogenum KACC 42216
K2 Aspergillus clavatus KACC 40071
) K3 Aspergillus niger KACC 43547
Mold fungi .
K4 Aspergillus flavus KACC 40232
K8 Aspergilus versicolor KACC 41873
K9 Penicillium polonicum KACC 43011
K5 Pleurotus osteatus KACC 50356
. . K6 Schizophyllum commune KACC 43373
White rot fungi .
K7 Ganoderma lucidum KACC 42231
TV Trametes versicolor ChungNam
Brown rot fungi TP Tyromyces palustris National University
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Table 4. Antifungal activities of methanol extracts

against rot fungi.
HGIR (%)

No.

Ph Xy Le Fr
K5 2.4 11.8 61.8 -
K6 - - - -
K7 24 8.2 81.2 -
TV - 7.1 23.5 22.0
TP 5.0 11.8 14.1 23.0

Ph: phloem, Xy: xylem, Le: leaf, Fr: fruit
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Table 3. Extracellular enzyme activities of fungi.

Extracellular Enzyme Activity

No.
CMC Xylan Ligin

H1 + + w+
H3 + w+t -
H4 + w+ +
H5 + w+ -
H6 w+ w+ +
H7 + w+ -
K1 + w+ w+
K2 ++ ++ w+
K3 ++ ++ w+
K4 - + -
K8 + w+ w+
K9 + w+ -
K5 w+ + -
K6 w+ + +
K7 + - +
TV + + +
TP + + +
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Table 6. Antifungal activities of phloem fractions
against mold fungi.

Clear zone(diameter,mm)

No.
Con Hex MC EtOAc

H1 - - 16.0 9.0
H3 - 12.0 25.0 15.0
H4 - 10.0 36.0 19.5
HS - - - 11.5
Hé6 - - 10.5 8.5
H7 - - 12.0 9.0
K1 - - - 8.0
K2 - - - 11.0
K3 - - - -
K4 - - 8.0 8.0
K8 - - 11.0 +
K9 - - - +

Con: control, Hex: n-hexane, MC: methylene chloride,
EtOAc: ethylacetate, - : no activity, +: <{8.5mm

Table 5. Antifungal activities of methanol extracts against mold fungi.

Clear zone(diameter, mm)

No. H1 H3 H4 H5 H6 H7 K1 K2 K3 K4 K8 K9
Ph 10.0 13.0 16.0 - - - - - - - - -
Xy - - - - - - - - - - - -
Le - - - - - - - - - - - -
Fr - - - - - - - - - - - -

Ph: phloem, Xy: xylem, Le: leaf, Fr: fruit
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Table 7. Antifungal activities of fruit fractions
against mold fungi.

Clear zone(diameter,mm)

No.
Con Hex MC EtOAc

H1 - - - -
H3 - - - -
H4 - 10.0 11.5 -
H5 - 10.5 10.0 -
H6 - - - -
H7 - - - -
K1 - - - -
K2 - - - -
K3 - - - -
K4 - - - -
K8 - - - -
K9 - - - -
Con: control, Hex: n-hexane, MC: methylene chloride,
EtOAc: ethylacetate, - : no activity, £: <8.5mn
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Table 8. Antifungal activities of phloem and fruit fractions against rot fungi.
Hyphal Growth Inhibition Ratio(%)
No. Phloem fractions Fruit fractions
Con Hex MC EtOAc Con Hex MC EtOAc
K5 - 4.7 99.9 99.9 - - - -
K6 - - 17.0 99.9 - - - -
K7 - - 99.9 99.9 - 88.2 69.4 68.2
vV - - 11.0 - - 43.5 44.7 41.2
TP - 5.0 23.0 9.0 - 353 14.2 16.5

Con: control, Hex: n-hexane, MC: methylene chloride, EtOAc: ethylacetate, - : no activity
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Figure 1. DPPH (A) and ABTS (B) radical scavenging activities of P. amurense fruit.
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