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The hydrodistillated leaf essential oil of Machilus kusanoi was analyzed to determine its composition and yield. Twenty-three compounds 
were identified, the main components being β-caryophyllene (23.3%), β-eudesmol (17.1%), α-terpineol (16.0%), n-dodecanal (14.2%), and 
n-decanal (10.4%). Sesquiterpene hydrocarbons (28.1%) and non-terpenoids (25.0%) were the predominant groups of compounds. The leaf 
oil exhibited excellent antimicrobial and anti-wood-decay fungal activities. 
 
Keywords:  Machilus kusanoi, Lauraceae, essential oil, antimicrobial activity, anti-wood-decay fungal activity, β-caryophyllene, β-eudesmol. 
 
 
 
Machilus kusanoi Hayata, (Lauraceae) is an endemic species 
of Taiwan and is distributed from the lowlands to 1400 m 
[1]. There are no literature reports on the chemical 
composition and biological activities of the essential oils or 
other extractives from this species. However, the essential 
oil composition and antimicrobial activity of other species of 
this genus have been previously reported [2-7]. Therefore, 
we used hydrodistillation to collect the leaf oil, analyzed for 
its chemical composition, and evaluated for its antimicrobial 
and anti-wood-decay fungal activities. The purpose of this 
study was to establish a chemical basis for the effective 
multipurpose utilization of the species.  
 
Hydrodistillation of M. kusanoi leaves gave a yellow-colored 
oil with a yield of 2.83 ± 0.03 mL/100 g, based on the       
dry weight of leaves. Twenty-three compounds were 
identified (Table 1), of which sesquiterpene hydrocarbons              
were predominant (28.1%), followed by non-terpenoids 
(25.0%), oxygenated sesquiterpenes (19.5%), oxygenated 
monoterpenes (18.9%), and monoterpene hydrocarbons 
(8.4%). Among the sesquiterpene hydrocarbons, β-
caryophyllene (23.3%) was the major compound, and of the 
non-terpenoids, n-dodecanal (14.2%) and n-decanal (10.4%) 
were the chief components. Among the oxygenated 
sesquiterpenes, β-eudesmol (17.1%) was the main 
components, and of the oxygenated monoterpenes,             
α-terpineol (16.0%) was the chief components.  
 
Although the leaf oil constituents of M. kusanoi was 
primarily sesquiterpenoids, like those of M. pseudolongifolia 

[2], M. philippinensis [3], M. obovatifolia [4], M. velutina 
[5] and M. thunbergii [6], their main components differed. 
Further comparison with the leaf oil of M. japonica [7] was 
predominantly monoterpenoids and, therefore, differed from 
the leaf oil of M. kusanoi. 
 
The essential oil of M. kusanoi was tested against three 
Gram-positive and five Gram-negative bacteria, as well as 
two fungi. The results, presented in Table 2, indicated that a 
medium to strong growth suppression against all ten 
microbes studied. The most sensitive microorganisms were 
Bacillus cereus, Staphylococcus aureus, S. epidermidis and 
Candida albicans with inhibition zones of 32 to 42 mm and 
MIC values of 125 to 250 μg/mL, respectively. The essential 
oil showed better suppressive activity toward the Gram-
positive bacteria than the Gram-negative bacteria and the 
fungi. These observations were similar to those of the 
literature [2,4,8-11]. Comparing the antimicrobial activities 
of the essential oils from M. obovatifolia [4], Litsea. nakaii 
[8], L. kostermansii [9], L. laevigata [10], and Cinnamomum 
subavenium [11] the leaf essential oil of M. kusanoi was 
superior. The results verify that M. kusanoi leaf oil has 
excellent antimicrobial activity. However, in order to 
ascertain the source compounds of antimicrobial activity from 
M. kusanoi, the main components were individually tested for 
their antimicrobial activities. The results indicated that the 
active source compounds were n-dodecanal and β-eudesmol. 
These results were similar to those of Ho et al. [8,9]. There are 
also studies supporting the contention that these compounds 
have high activity in suppressing microbial growth [13-16]. 
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Table 1: Chemical composition of the leaf oil M. kusanoi. 
 

Compound  RI Conc. (%) Identification 
α-Pinene  939  0.5  KI, MS, ST 
α-Phellandrene 1003  2.4  KI, MS, ST 
p-Cymene 1025  0.5  KI, MS, ST 
β-Phellandrene 1030  0.4  KI, MS 
cis-Ocimene 1037  4.1  KI, MS, ST 
trans-Ocimene 1050  0.5  KI, MS, ST 
p-Methyl-acetophenone 1183  0.7  KI, MS, ST 
α-Terpineol 1189 16.0  KI, MS, ST 
n-Decanal 1202 10.4  KI, MS, ST 
Verbenone 1205  0.4  KI, MS, ST 
Carvenone 1258  1.2  KI, MS 
(E)-Patchenol 1331  0.7  KI, MS 
α-Copaene 1377  0.3  KI, MS, ST 
(Z)-Trimenal 1398  0.5  KI, MS 
n-Dodecanal 1409 14.2  KI, MS, ST 
β-Caryophyllene 1419 23.3  KI, MS, ST 
α-Humulene 1455  3.5  KI, MS, ST 
Viridiflorene 1497  0.7  KI, MS 
δ-Cadinene 1523  0.3  KI, MS, ST 
Caryophyllene alcohol 1572  0.5  KI, MS, ST 
Caryophyllene oxide 1583  1.5  KI, MS, ST 
β-Eudesmol 1651 17.1  KI, MS, ST 
α-Eudesmol 1654  0.4  KI, MS, ST 

Compound identified   
Monoterpene hydrocarbons (%) 8.4   
Oxygenated monoterpenes (%) 18.9   
Sesquiterpene hydrocarbons (%) 28.1   
Oxygenated sesquiterpenes (%) 19.5   
Others 25.0   
Oil Yield (mL/100 g) 2.83 ± 0.03  
a Retention index on a DB-5 column with reference to n-alkanes [12]. 
b MS, NIST and Wiley library spectra and the literature; RI, Retention 
index; ST, authentic standard compounds. c.trace < 0.1% 
 
The essential oil of M. kusanoi was tested against 2 white 
rot fungi (Trametes versicolor, Phanerochaete chryso-
sporium) and 2 brown rot fungi (Phaeolus schweinitzii, 
Lenzites sulphureu). The anti-wood-decay fungal indices 
presented in Table 3 are a clear demonstration of the 
excellent anti-wood-decay fungal property of the oil. The 
growth of T. versicolor, Phane. chrysosporium, Phaeo. 
schweintizii and L. sulphureu was completely inhibited at 
concentrations of 75, 75, 75, 25 μg/mL, respectively. 
Comparing the anti-wood-decay fungal activities of the 
essential oils from Chamaecyparis formosensis [17] and 
M. philippinensis [3], the leaf oil of   M. kusanoi was 
superior. The results verified that M. kusanoi leaf oil has 
excellent anti-wood-decay fungal activities.  

 
Furthermore, in order to ascertain the source compounds of 
the M. kusanoi essential oil, we also tested the anti-wood- 

decay fungal activities of its major component compounds. 
The results indicated that the sources of activities were 
also n-dodecanal and β-eudesmol. The IC50 values of the   
2 compounds (n-dodecanal and β-eudesmol) against the 4 
decay fungi were 56 and 48 ppm against T. versicolor; 42 
and 38 ppm against Phane. chrysosporium; 25 and 23 ppm 
against Phaeo. Shweinitzii; and 23 and 20 ppm against     
L. sulphureu, respectively. At a 50 μg/mL concentration, 
n-dodecanal and β-eudesmol could completely inhibit 
brown-rot fungi but partially inhibit white-rot fungi. The 
results agree with those of Kondo and Imamura [13], Nami 
[18] and Mori et al. [19]. Thus, the excellent wood-decay-
fungi inhibitive activities exhibited by the M. kusanoi leaf 
oil could well be contributed by the presence of 
compounds such as n-dodecanal and β-eudesmol etc.  
 
Experimental 
 

Plant materials: Fresh leaves of M. kusanoi were collected 
in July 2009 from the Dahanshan at an elevation of 500 m 
in southern Taiwan (N 22º 25´ 28˝, E 120º 43´ 32˝, 
Pingtung County). The samples were compared with 
specimen no. ou6851 from the Herbarium of National 
Chung-Hsing University and positively identified by Prof. 
Yen-Hsueh Tseng of NCHU. The voucher specimen 
(CLH-011) has been deposited in the NCHU herbarium. 
Leaves of the species were collected for subsequent 
extraction and analysis.   
 
Isolation of the leaf essential oil: Leaves of M. kusanoi   
(1 Kg) were placed in a round-bottom flask and 
hydrodistilled for 8 h with 3 L of distilled water. The 
essential oil removed was dried with anhydrous sodium 
sulfate. The oil yield and all test data are the average of 
triplicate analyses.  
 
Essential oil analysis: A Hewlett-Packard HP 6890 gas 
chromatograph equipped with a DB-5 fused silica capillary 
column (30 m x 0.25 mm x 0.25 μm film thickness, J&W 
Scientific) and a FID detector was used for the quantitative 
determination of oil components. Oven temperature was 
programmed as follows: 50ºC for 2 min, rising to 250ºC at 
5ºC/min. Injector temperature: 270ºC. Carrier gas: He with 
a flow rate of 1 mL/min. Detector temperature: 250ºC, 
split ratio: 1:10. Diluted samples (1.0 μL, 1/100, v/v, in  
ethyl acetate) were injected manually in the split mode.

 
Table 2: Antimicrobial activity of the leaf essential oil of M. kusanoi. 

 

Machilus kusanoi   Compounds c  Antibiotics
Leaf  1 2 3 4 5  Tetracycline Gentamicine Nystatine Microbial species 

IZ a MIC b  MIC MIC MIC MIC MIC  IZ IZ IZ
Bacillus cereus 32 ± 0.4 250  >1000 >1000 250 500 125  22 ± 0.8 - nt
Staphylococcus aureus 42 ± 0.4 125  >1000 1000 125 250 62.5  21 ± 0.4 - nt 
Staphylococcus epidermidis 40 ± 0.8 125  >1000 1000 125 250 62.5  34 ± 0.4 - nt 
Escherichia coli 23 ± 0.8 500  >1000 >1000 500 1000 500  - 22 ± 0.8 nt 
Enterobacter aerogenes 28 ± 0.4 375  >1000 >1000 250 750 125  10 ± 0.4 - nt 
Klebsiella pneumoniae 26 ± 0.4 375  >1000 >1000 250 750 125  - 21 ± 0.8 nt 
Pseudomonas aeruginosa 23 ± 0.8 500  >1000 >1000 750 >1000 500  - 12 ± 0.8 nt 
Vibrio parahaemolyticus 18 ± 0.4 1000  >1000 >1000 1000 >1000 1000  - 13 ± 0.8 nt 
Aspergillus niger 18 ± 0.4 1000  >1000 >1000 1000 >1000 1000  nt nt 17 ± 0.8 
Candida albicans 36 ± 0.8 250  >1000 >1000 125 250 125  nt nt 19 ± 0.8 
a Inhibition zone diameter (mm), including diameter of sterile disk 6 mm; values are given as mean ± SD.b Minimum inhibitory concentration values as μg/mL. c 1. α-terpineol (≥ 
98.5%), 2. n-decanal (≥ 98%), 3. n-dodecanal (≥ 98%), 4. β-caryophyllene (≥ 98.5%), 5. β-eudesmol (≥ 98%). Compound 1 to 4 were purchased from the Fluka Co. (Milwaukee, 
USA), and Compound 5 was purchased from the Wako Co. (Tokyo, Japan). Essential oil tested at 15 μL/disc for bacteria and 30 μL/disc for fungi.(-), Inactive; (7-14), moderately 
active; (>14), highly active; nt, not tested. 
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Table 3: Anti-wood-decay fungal indices of leaf essential oil from M. 
kusanoi 

 
Identification of the oil components was based on their 
retention indices and mass spectra, obtained from GC/MS 
analysis on a Hewlett-Packard HP 6890/HP5973 equipped 
with a DB-5 fused silica capillary column (30 m x 0.25 
mm x 0.25 μm film thickness, J&W Scientific). The GC 
analysis parameters listed above and the MS were obtained 
(full scan mode: scan time: 0.3 s, mass range was m/z 30-
500) in the EI mode at 70 eV. All data were the average of 
triplicate analyses. 
 
Component identification: Identification of the leaf 
essential oil constituents was based on comparisons of 
retention index (RI) [12], retention times (RT), and mass 
spectra with those obtained from authentic standards 
and/or the NIST and Wiley libraries spectra, and literature 
[12,20]. 
 
Antimicrobial activity: The in vitro antibacterial and 
antifungal activities of the oil were evaluated by the disc 
diffusion method using Mueller-Hinton agar for bacteria 
and Sabouraud dextrose agar for fungi [21]. Discs 
containing 15 μL and 30 μL of the oil, which was totally 
dissolved in dimethylsulphoxide (DMSO), were placed on 
the inoculated plates with test microorganisms. Growth 
inhibition zones (including disc diameter of 6 mm) were 
measured after 24 h and 48 h of incubation at 37°C and 
24°C for bacteria and fungi, respectively. Gentamicine and 
tetracycline for bacteria, and nystatine for fungi were used 
as positive controls [2,8,9].  
 
Microbial strains were obtained from the Culture 
Collection and Research Center of the Food Industry 
Research and Development Institute, Hsinchu City, 
Taiwan. The microbial strains included 5 Gram-negative 
bacteria: Escherichia coli (IFO 3301), Enterobacter 
aerogenes (ATCC 13048), Klebsiella pneumoniae (ATCC 
4352), Pseudomonas aeruginosa (IFO 3080), and Vibrio 
parahaemolyticus (ATCC 17803); 3 Gram-positive 
bacteria: B. cereus (ATCC 11778), S. aureus (ATCC 
6538P),  and  S. epidermidis (ATCC 12228); 1 fungus: 

 
Figure 1: Anti-wood-decay fungal indices of the five main compounds 
(50 μg/mL) of the leaf essential oil of M. kusanoi. 
Note: DDAC (didecyl dimethyl ammonium chloride) is a wood preservative for 
wood decay fungi and is used as a positive control. 
 
A. niger (ATCC 16404) and 1 yeast: C. albicans (ATCC 
10231). Minimum inhibitory concentration (MIC) values 
were measured by the microdilution broth susceptibility 
assay recommended by NCCLS [22]. Stock solutions of 
the oil were prepared in DMSO. Dilution series were 
prepared from 1000 μg/mL to 50 μg/mL in sterile distilled 
water in micro-test tubes, from where they were 
transferred to 96-well microtitre plates. Bacteria grown in 
double-strength Mueller-Hinton broth and fungi grown in 
double-strength Sabouraud dextrose broth were 
standardized to 108 CFU/mL. The last row, containing 
only the serial dilutions of sample without 
microorganisms, was used as a negative control. Sterile 
distilled water and medium served as a positive control. 
After incubation at 37°C for24 h and 24°C for 48 h, the 
MIC values were determined. All experiments were 
performed in triplicate. 
 
Anti-wood-decay fungal assays: The method of Su et al. 
[11,23] was adopted. The fungi used were T. versicolor (L. 
ex Fr.) Quel. (BCRC 35253), Phane. chrysosporium 
Burdsall (BCRC 36200), Phaeo. schweinitzii (Fries) 
Paterson (BCRC 35365) and L. sulphureus (B. ex Fr.) 
Bond. (BCRC 35305). Microbial strains were obtained 
from the Culture Collection and Research Center of the 
Food Industry Research and Development Institute, 
Hsinchu City, Taiwan. Anti-wood-decay fungal assays 
were carried out in triplicate and the data were averaged. 
Different concentrations of the essential oil (12.5-100 
μg/mL) were added to sterilized potato dextrose agar 
(PDA). The test plates were incubated at 27ºC. When the 
mycelium of fungi reached the edge of the control plate, 
the anti-wood-decay fungal index was calculated as 
follows: Anti-wood-decay fungal index (%)= (1–Da/Db) X 
100, where Da is the diameter of the growth zone in the 
experimental dish (cm) and Db is the diameter of the 
growth zone in the control dish (cm). 

 
References 

[1]  Yang YP, Liu HY. (1999) Manual of Taiwan vascular plants. Council of Agriculture, Executive Yuan, Taipei. 
[2] Ho CL, Liao PC, Hsu KP, Wang EIC, Dong WC, Su YC. (2010) Composition and antimicrobial and anti-wood-decay fungal 

activities of the leaf essential oils of Machilus pseudolongifolia from Taiwan. Natural Product Communications, 5, 1143-1146. 
[3]  Ho CL, Hsu KP, Wang EIC, Lin CY, Su YC. (2010) Composition and anti-wood-decay fungal activities of the leaf essential oil of 

Machilus philippinensis from Taiwan. Natural Product Communications, 5, 337-340. 

Anti-wood-decay fungal index (%) Dosage 

(μg/mL) 
Trametes 

versicolor 

 Phaneochaete 

chrysosporium 

Phaeolus 

schweintizii 

Lenzites 

sulphureu 
    12.5      43 ± 3.3      23 ± 3.3     25 ± 3.3    60 ± 3.3

  25      72 ± 3.3      40 ± 3.3      46 ± 3.3 100 ± 0 
  50      86 ± 6.6      83 ± 6.6      80 ± 6.6 100 ± 0 
  75 100 ± 0 100 ± 0 100 ± 0 100 ± 0 
100 100 ± 0 100 ± 0 100 ± 0 100 ± 0 



270  Natural Product Communications Vol. 6 (2) 2011 Ho et al. 

[4]  Ho CL, Hsu KP, Wang EIC, Lin CY, Su YC. (2010) Composition and antimicrobial activity of the leaf essential oil of Machilus 
obovatifolia From Taiwan. Journal of Essential Oil Research, 21, 471-475. 

[5]  Zhu LF, Li YH, Li BL, Lu BY, Xia NH. (1994) Aromatic Plants and Essential Constituents. South China Institute of Botany, 
Chinese Academy of Science, Hai Feng, Hong Kong. 

[6] Komae H, Hayashi N. (1972) Terpenes from Actinodaphne, Machilus and Neolitsea species. Phytochemistry, 11, 1181-1182. 
[7] Van Khien P, Do Huy.Q, Do Huong TV. (2009) Chemical composition of essential oil of Machilus japonica Siebold & Zucc. 

(Lauraceae) from Vietnam. VNU Journal of Science, Natural Sciences and Technology, 25, 81-83. 
[8]  Ho CL, Wang EIC, Lee PY, Su YC. (2009) Composition and antimicrobial activity of the leaf essential oil of Litsea nakaii from 

Taiwan.  Natural Product Communications, 4, 865-868. 
[9]  Ho CL, Wang EIC, Hsu KP, Lee PY, Su YC. (2009) Composition and antimicrobial activity of the leaf essential oil of Litsea 

kostermansii from Taiwan.  Natural Product Communications, 4, 1123-1126. 
[10] Muhammed AM, Subbu RM, Leopold J, Mohamed SP. (2008) Composition and antimicrobial analysis of the essential oil of Litsea 

laevigata  Nees. (Lauraceae). Natural Product Communications, 3, 1069-1072.  
[11] Ho CL, Wang EIC, Wei XT, Lu SY, Su YC. (2008) Composition and bioactivities of the leaf essential oils of Cinnamomum 

subavenium Miq. from Taiwan. Journal of Essential Oil Research, 20, 328-334. 
[12] Adams RP. (2001) Identification of Essential Oil Components by Gas Chromatography/Quadruple Mass Spectroscopy, Allured, 

Carol Stream, IL. 
[13] Kondo R, Imamura H. (1986) Antifungal compounds in heartwood extractives of hinoki (Chamaecyparis obtuse Endl.). Journal of 

the Japan Wood Research Society, 32, 213-217. 
[14] Kalemba D, Kunicka A. (2003) Antibacterial and antifungal properties of essential oils. Current Medicinal Chemistry, 10, 813-829. 
[15] Kusuma IW, Ogawa T, Itoh K, Tachibana S. (2004) Isolation and identification of an antifungal sesquiterpene alcohol from 

Amboyna wood. Pakistan Journal of Biological Sciences, 7, 1735-1740. 
[16] Knobloch K, Pauli A, Lberl B, Weigand H, Weis N. (1989) Antibacterial and antifungal properties of essential oil components. 

Journal of Essential Oil Research, 1, 119-128. 
[17] Wang SY, Wu CL, Chu FH, Chien SC, Kuo YH, Shyur LF, Chang ST. (2005) Chemical composition and antifungal activity of 

essential oil isolated from Chamaecyparis formosensis Matsum. wood. Holzforschung, 59, 295-299. 
[18] Nami KS, Hwang WJ,·Imamura Y, Sekine Y. (2006) Effect of essential oil compounds and plant extracts on decay and termite 

resistance of wood. Holz als Roh- und Werkstoff, 64, 455-461 
[19] Mori M, Aoyama M, Doi S. (2000) Antifungal constituents in the bark of Magnolia obovata Thunb. Journal of Hokkaido Forest 

Product Research Institute, 14, 1-5. 
[20] Massada Y. (1976) Analysis of Essential Oil by Gas Chromatography and Spectrometry, Wiley, New York. 
[21] Baron EJ, Finegold SM. (1990) Methods for testing antimicrobial effectiveness. In: Diagnostic Microbiology. Stephanie M (Ed.). 

Baltimore, Mosby, 171-194. 
[22] NCCLS, (1999) National Committee for Clinical Laboratory Standards. Performance standards for antimicrobial susceptibility 

testing, 9th International Supplement, Wayne PA., M100-S9. 
[23] Su YC, Ho CL, Wang EIC, Chang ST. (2006) Antifungal activities and chemical compositions of essential oils from leaves of four 

Eucalypts. Taiwan Journal of Forest Science, 21, 49-61. 
 



Natural Product Communications Vol. 6 (2) 2011 
Published online (www.naturalproduct.us) 

 
 
Secondary Metabolites from Asperula lutea subsp. rigidula 
Olga Tzakou, Konstantinos Lempesis and Anargyros Loukis        237 
 

Variation in the Volatile Constituents of Artemisia annua var. CIM-Arogya during Plant Ontogeny  
Rajendra C. Padalia, Ram S. Verma, Amit Chauhan, Chandan S. Chanotiya and Anju Yadav    239 
 

Intraspecific Variation in the Essential Oils from Drimys brasiliensis Leaves and Stem Barks  
João Henrique G. Lago, Larissa Anastácio C. Carvalho, Marcelo J. P. Ferreira, Paulete Romoff, João Luiz B. Zanin,  
Marisi G. Soares and Oriana A. Fávero          243 
 

Essential Oil from Leaves of Lantana canescens and L. lopez-palacii Grown in Colombia 
Andrés F. Peralta-Bohórquez, Clara Quijano-Célis, Mauricio Gaviria, Consuelo Vanegas-López and Jorge A. Pino  247 
 

GC/MS Analysis and Analgesic Effect of the Essential Oil of Matricaria pubescens from Algeria 
Naima Boutaghane, Ahmed Kabouche, Rachid Touzani, Yousriya Ahmad Maklad, Aida El-Azzouny,  
Christian Bruneau and  Zahia Kabouche          251 
 

Chemical Composition, Antioxidant Properties and Anti-cholinesterase Activity of Cordia gilletii 
(Boraginaceae) Leaves Essential Oil 
Marco Bonesi, Philippe N. Okusa, Rosa Tundis, Monica R. Loizzo, Federica Menichini, Caroline Stévigny,  
Pierre Duez and Francesco Menichini          253 
 

Micromorphology of Glandular hairs, Biological Activity and Composition of the Essential Oil of 
Tanacetum fisherae (Asteraceae-Anthemideae) from Iran 
Peyman Rajaei, Taher Nejadsattari, Ali Asghar Maassoumi, Valiollah Mozaffarian and Ali Sonboli    259 
 

Composition and Antimicrobial Activity of Seseli montanum subsp. tommasinii Essential Oil 
Jovana Šiljegović, Jasmina Glamočlija, Marina Soković, Ivan Vučković, Vele Tešević, Slobodan Milosavljević  
and Danijela Stešević           263 
 

Composition and Antimicrobial Activities of the Leaf Essential Oil of Machilus kusanoi from Taiwan 
Chen-Lung Ho, Kuang-Ping Hsu, Yen-Hsueh Tseng, Eugene I-Chen Wang, Pei-Chun Liao, Ju-Ching Chou,  
Chien-Nan Lin and Yu-Chang Su          267 
 

Chemical Composition and Antimicrobial Activity of Anthriscus nemorosa Root Essential Oil 
Milica Pavlović, Silvana Petrović, Marina Milenković, Maria Couladis, Olga Tzakou and Marjan Niketić   271 
 

Antimicrobial Activity and Chemical Constituents of the Essential Oils from Flower, Leaf and Stem of  
Gypsophila bicolor from Iran 
Ali Shafaghat and Masoud Shafaghatlonbar         275 
 

Antimicrobial Activity of the Essential Oil of Greek Endemic Stachys spruneri and its Main  
Component, Isoabienol 
Aikaterini Koutsaviti, Marina Milenković and OlgaTzakou        277 
 

Comparative Chemical, Cytotoxicity and Antileishmanial Properties of Essential Oils from  
Chenopodium ambrosioides 
Lianet Monzote, Marcelina R. Nance, Marley García, Ramón Scull and William N. Setzer    281 
 
Review/Account 
 
Pharmacological Developments Obtained from Marine Natural Products and Current Pipeline Perspective 
Elkin Galeano J., Jhon J. Rojas and Alejandro Martínez         287 
 
 
 



Natural Product Communications 
2011 

Volume 6, Number 2 
 

Contents 
 

Original Paper            Page 
 

Chemical Constituents and Antioxidant Activity of Ficus callosa 
Phan Van Kiem, Nguyen Xuan Cuong, Nguyen Xuan Nhiem, Dan Thi Thuy Hang, Nguyen Hoai Nam,  
Ninh Khac Ban, Chau Van Minh, Zhou Bing, Hae Dong Jang and Young Ho Kim 159 
 

Antibacterial and Cytotoxic Activities of the Sesquiterpene Lactones Cnicin and Onopordopicrin 
Sandra M. Bach, Mario A. Fortuna, Rodgoun Attarian, Juliana T. de Trimarco, César A. N. Catalán, Yossef Av-Gay  
and Horacio Bach            163 
 

Facile Total Synthesis of Xanthorrhizol 
Zhenting Du,Yin Wang, Weili Ma, Dong Lv and Hongrui Yu       167 
 

Phlomeoic acid: A New Diterpene from Phlomis bracteosa 
Javid Hussain, Riaz Ullah, Afsar Khan, Farman Ullah Khan, Zia Muhammad and Mohammad Raza Shah   171 
 

Two Minor Diterpene Glycosides from the Leaves of Stevia rebaudiana 
Venkata Sai Prakash Chaturvedula, Joshua Rhea, Dennis Milanowski, Ulla Mocek and Indra Prakash   175 
 

Two New Triterpenoids from Zygophyllum eurypterum 
Shazia Iqbal, Afsar Khan, Viqar Uddin Ahmad, Murad Ali Khan, Sadia Bader, Umar Farooq, Saleha Suleman Khan,  
Aqib Zahoor and Rasool Bakhsh Tareen         179 
 

Production of Lovastatin by Wild Strains of Aspergillus terreus 
Ravindra H. Patil, Prakash  Krishnan and Vijay L. Maheshwari       183 
 

Chemical Constituents of Lycoris albiflora and their Cytotoxic Activities 
Maki Jitsuno, Akihito Yokosuka, Ken Hashimoto, Osamu Amano, Hiroshi Sakagami and Yoshihiro Mimaki   187 
 

Antimicrobial Activities of Indole Alkaloids from Tabernaemontana catharinensis 
Maria Rita Furquini Medeiros, Luiz Afonso de Melo Prado, Vanessa Colnaghi Fernandes, Sérgio Souza Figueiredo,  
Juliana Coppede, Juliana Martins, Giovana Maria Lanchoti Fiori, Nilce Maria Martinez-Rossi, Rene Oliveira Beleboni,  
Silvia Helena Taleb Contini, Paulo Sérgio Pereira and Ana Lúcia Fachin      193 
 

Camptothecin Distribution and Content in Nothapodytes nimmoniana 
Ao Mingzhang, Wang Jing, Shi Yue, Guo Wentao and Yu Longjiang       197 
 

α-Glucosidase Inhibitory Activity of Kaempferol-3-O-rutinoside 
Solomon Habtemariam           201 
 

Secondary Metabolites from the Roots of Paronychia chionaea 
Sibel Avunduk, Özgen Alankuş-Çalişkan, Tomofumi Miyamoto, Chiaki Tanaka and Marie-Aleth Lacaille-Dubois  205 
 

Asimafoetidnol: a New Sesquiterpenoid Coumarin from the Gum Resin of Ferula assa-foetida 
Debasish Bandyopadhyay, Manas Banerjee, Subrata Laskar and Bidyut Basak      209 
 

Determination of Oxygen Radical Absorbance Capacity of Black Cumin (Nigella sativa) Seed  
Quinone Compounds 
Hana Tesarova, Blanka Svobodova, Ladislav Kokoska, Petr Marsik, Marie Pribylova, Premysl Landa and  
Jaroslav Vadlejch            213 
 

Short and Regiospecific Synthesis of Echinamine A – the Pigment of Sea Urchin Scaphechinus mirabilis 
Nikita S. Polonik, Viktor Ph. Anufriev and Sergey G. Polonik       217 
 

Generation of two New Macrolactones through Sequential Biotransformation of Dihydroresorcylide 
Jia Zeng, Jonathan Valiente and Jixun Zhan         223 
 

Amides from the Stem of Capsicum annuum 
Chung-Yi Chen, Yu-Ting Yeh and Woei-Ling Yang        227 
 

Leishmanicidal and Cytotoxic Activities of Extracts and Naturally-Occurring Compounds from two 
Lauraceae Species 
Jeysson Sánchez-Suárez, Ericsson Coy-Barrera, Luis Enrique Cuca and Gabriela Delgado     231 
 

Analysis of the Essential Oil of Amsonia illustris 
Annamaria London, Katalin Veres, Krisztina Szabó, Erzsébet Háznagy-Radnai and Imre Máthé    235 
 
 

Continued inside backcover 
 


