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Abstract - This study was performed to develop a new natural antimicrobial materials by analyzing the effect of extracts
obtained from Ten Lauraceae Species on the inhibitory activity against Propionibacterium acnes. The plant materials were
collected from Wando and Jeju islands, and the antimicrobial activity of the crude extracts was examined by the agar
diffusion method with different part (i.e., leaf and branch), solvents (i.e., distilled water, 80% ethanol, and 100% methanol)
and at different ultrasonic extracting times (i.e., 15, 30, and 45 minutes). The control agents used were synthetic antimicrobials,
methylparaben and phenoxyethanol, at concentrations of 0.4, 1, 2, and 4 mg/disc. Altogether, extracts of 10 species used in
the study showed inhibitory activity, which confirmed their antimicrobial action against acnes. Among these, leaves of
Laurus nobilis L. which was extracted in 80% ethanol for 45 min showed the largest clear zone (19.8 mm). Leaves of L.
nobilis L., showing highest antimicrobial activities among 10 species, were successively reextracted with n-hexane,
chloroform, ethylacetate and n-butanol. As a results, in all fractions except butanol, clear zone above 10 mm were formed.
The ethyl acetate fraction showed the highest inhibitory activity (13.3 mm) and the inhibitory activity was significantly
higher than that of crude extract (10.2 mm) and phenoxyethanol as a control (12.5 mm).
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Table 1. List of ten Lauraceae evergreen broad-leaved species used in this study

Moisture content (%)

Scientific name Korean name Collection site
Leaf Stem

Actinodaphne lanecifolia (Sieb. et Zucc.) Meisn. SEE Wando, Jeollanam-do ~ 71.5+1.11  52.6+2.15
Cinnamomum loureirii Ness. SAUF Jeju-si, Jeju-do 58.0+£1.13  40.7+1.18
Cinnamomum yabunikkei H.Ohba AU Wando, Jeollanam-do  47.4+2.80  50.3+2.12
Cinnamomum camphora (L.) J.Presl =R Jeju-si, Jeju-do 53.2+0.99  51.8+3.34
Laurus nobilis L. LA Wando, Jeollanam-do  58.3+3.50  49.4+3.32
Litsea japonica (Thunb.) Juss. 7HY&ZUE Wando, Jeollanam-do  57.0£2.97  57.1+1.68
Machilus japonica Siebold & Zucc. AU Wando, Jeollanam-do  55.2+4.41  52.7+1.13
Machilus thunbergii Siebold & Zucc. ReRZ g B=S Wando, Jeollanam-do  50.2+£5.08  52.5+1.97
Neolitsea aciculata (Blume) Koidz. Mg o] Jeju-si, Jeju-do 51.241.01  53.5+2.31
Neolitsea sericea (Blume) Koidz. AU Jeju-si, Jeju-do 553+£230  54.9+1.19
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Sample

l Extraction with 80% ethanol (reflux, 60°C 3hrs, x 3 times)

Vacuum evaporating

|

Freeze drying

l

Dissolved with water (whole extract)

| add n-hexane (%X 3)

|  add chloroform (x3)

Chloroform fr. water

| add ethyl acetate (x3)

Ethyl acetate fr. water

[ n-butanol fr. ] [ water fr. ]

add n-butanol (x3)

Fig. 1. Schematic diagram for solvent fractionation of whole extract using n-hexane, chloroform, ethyl acetate, and n-butanol.
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Table 2. Antimicrobial activities of extracts obtained from leaves of ten Lauraceae species against Propionibacterium acnes

Contents of soluble

Scientific name Iioar;e;n solids (mg/g) Co?nfggii?OH Clee(tfnmsone
Leaf Stem
Phenoxyethanol” 0.40 Y
1.00 8.20+1.20g"
2.00 13.40+0.75f
4.00 15.20£1.00ef
Methylparaben 0.40 -
1.00 8.50+2.30g
2.00 24.70+1.20bc
4.00 15.20+1.45¢ef
Actinodaphne lanecifolia (Sieb. et Zucc.) Meisn.  SHRLE 0.16 0.18 2.00 28.05+1.13ab
Cinnamomum loureirii Ness. <A 0.12 0.27 2.00 27.65+2.68ab
Cinnamomum yabunikkei H.Ohba =g B 0.27 0.32 2.00 25.75+1.41bc
Cinnamomum camphora (L.) J.Presl L} 0.20 0.26 2.00 24.35+0.09¢
Laurus nobilis L. A 0.16 0.15 2.00 30.00+2.02a
Litsea japonica (Thunb.) Juss. 7hatH &5 0.32 0.21 2.00 21.95+1.24d
Machilus japonica Siebold & Zucc. A 0.26 0.31 2.00 27.70+1.44ab
Machilus thunbergii Siebold & Zucc. ReRE g =) 0.15 0.31 2.00 22.80+1.10cd
Neolitsea aciculata (Blume) Koidz. Alglo] 0.20 0.34 2.00 24.00+0.58¢
Neolitsea sericea (Blume) Koidz. ZHANLRL 0.21 0.22 2.00 23.90+0.23¢

Positive control as a synthetic antioxidant.
"Not detected.

*Means + S.E. (n=10) and separation within columns by Duncan’s multiple range test, P<0.05.
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Table 3. Antimicrobial activities of extracts obtained from leaves and stems of Laurus nobilis L. against Propionibacterium acnes
according to extraction methods

Part Solvent Extraction time (min.) Clear zone (mm)
Methylparaben” 0.4 -
1.0 8.6+0.651"
2.0 14.2+0.27de
Control 4.0 14.8+0.38¢-°
(mg/disc) Phenoxyethanol 0.4 -
1.0 -
2.0 13.1£0.80d-g
4.0 18.7+0.27ab
15 10.9+0.79¢-i
MeOH 100% 30 10.2+0.76hi
45 18.6+0.20ab
15 14.9+1.18cd
Leaf EtOH 80% 30 13.9+0.60d-f
45 19.8+0.68a
15 14.7+£0.90c-e
Distilled water 30 17.1+0.05bc
45 18.8+0.06ab
15 14.6+0.95de
MeOH 100% 30 14.3+0.55de
45 17.7+0.03ab
15 12.2+0.84¢-h
Stem EtOH 80% 30 13.3+0.10e-h
45 11.6+0.61f-g
15 -
Distilled water 30 -
45 -
Significance®
P (Part) Rk
S (Solvent) o
T (Time) o
P X S skskesk
PxT Rk
T xS Hkk
PxTxS ns

Positive control as a synthetic antioxidant.
Means + S.E. (n=10) and separation within columns by Duncan’s multiple range test, P<0.05.
*ns, *, ** *** . ponsignificant or significant at P<0.05, 0.01 or 0.001, respectively.
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Table 4. Antimicrobial activities of different solvent fractions obtained from leaf of Laurus nobilis L. against Propionibacterium

acnes
No. Treatment (mg/disc) Soluble solids contents (mg/g) Clear zone (1mm)
0.4 -
1.0 12.4+0.34¢"
Methylparaben®
2.0 14.4+1.00b
4.0 18.2+1.44a
0.4 -
Phenoxyethanol 10 )
2.0 -
4.0 12.5+0.85¢
1 n-Hexane 2.0 208.1 12.8+0.23¢
2 Chloroform 2.0 89.3 10.940.17d
3 Ethyl acetate 2.0 107.9 13.3+0.17bc
4 n-Butanol 2.0 289.8 -
5 Water 2.0 544.0 10.0+0.25d
Crude extract 2.0 161.7 10.2+0.12d

“Positive control as a synthetic antioxidant.
"Not detected.

*Means = S.E. (n=10) and separation within columns by Duncan’s multiple range test, P<0.05.
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