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The essential oils obtained from the leaves, stems, roots and fruits of Alpinia polyantha D. Fang (Zingiberaceae) have been studied. The leaf oil was comprised 
mainly of camphor (16.1%), α-pinene (15.2%) and -agarofuran (12.9%), while the major constituents of the stem oil were α-pinene (12.4%), β-cubebene 
(10.6%), -agarofuran (10.3%) and globulol (8.8%). However, β-cubebene (12.6%), fenchyl acetate (10.8%), -maaliene (9.0%), aristolone (8.8%) and α-
pinene (8.2%) were the compounds occurring in higher amounts in the root oil. The quantitatively significant compounds of the fruit oil were δ-cadinene 
(10.9%), β-caryophyllene (9.1%), β-pinene (8.7%) and α-muurolene (7.7%).  
 
Keywords:  Alpinia polyantha, Essential oil composition, Monoterpenes, Sesquiterpenes. 
 
 
 
Alpinia polyantha D. Fang is a creeping plant with thick 
pseudostems up to 6 m. Flowering occurs between May and June, 
while fruiting takes place from October to November.  The plant is 
used in ethnomedicine for the treatment of ulcers, inflammation, 
fever and febrigue [1a,b]. Phytochemical analysis of the plant 
revealed the presence of antiplatelet compounds, such as alpinetin, 
cardamonin, 4',7-dihydroxy-5-methoxyflavanone, helichrysetin and 
5,6-dehydrokawain [2a]. Bornyl acetate, α-terpineol and 1,8-cineole 
were previously detected from the essential oil of the seeds of         
A. polyantha [2b]. The objective of the present study was to 
examine, for the first time, the constituents of the leaf, stem, root, 
and fruit oils of A. polyantha grown in Vietnam. This is in reference 
to our continued interest in the analysis of the chemical constituents 
of essential oils from poorly studied species of the Vietnamese flora 
[2c,3]. 
 
The yields of essential oils were: 0.21%, 0.15%, 0.25% and 0.23% 
(v/w, calculated on a dry weight basis), respectively for the leaves, 
stems, roots and fruits. Oil samples were light yellow in color. The 
identities of the compounds and their percentage compositions are 
shown in Table 1. Monoterpene hydrocarbons (34.1%), oxygenated 
monoterpenes (30.5%) and sesquiterpene hydrocarbons (23.7%) 
represent the classes of compounds in the leaf oil. It was 
characterised by large contents of camphor (16.1%), α-pinene 
(15.2%) and -agarofuran (12.9%), with smaller quantities of 
camphene (6.5%), β-eudesmol (4.4%) and o-cymene (4.1%).  
 
The stem oil consisting of monoterpene hydrocarbons (29.0%), 
sesquiterpene hydrocarbons (44.4%) and oxygenated sesquiterpenes 
(14.5%). α-Pinene (12.4%), β-cubebene (10.6%), -agarofuran 
(10.3%) and globulol (8.8%) were the main constituents of the      
oil. It also features sizeable amounts of aromadendrene (6.0%), -
maaliene (5.8%) and camphene (5.4%). Monoterpene hydrocarbons 
(24.5%), oxygenated monoterpenes (19.2%) and sesquiterpene 
hydrocarbons (48.2%) were the main classes of compounds in the 
root oil. However, β-cubebene (12.6%), fenchyl acetate (10.8%),   
-maaliene (9.0%), aristolene (8.8%) and α-pinene (8.2%) were the 

major compounds present in the oil. Other notable compounds 
include δ-selinene (5.7%), camphene (5.6%) and -agarofuran 
(5.0%). In addition, monoterpene hydrocarbons (17.3%), 
sesquiterpene hydrocarbons (54.9%) and oxygenated sesquiterpenes 
(11.5%) were identified as the main chemical classes in the fruit   
oil. The major constituents of the oil were δ-cadinene (10.9%),       
β-caryophyllene (9.1%), β-pinene (8.7%), α-muurolene (7.7%) and 
caryophyllene oxide (5.4%).  
 
To the best of our knowledge, there is only one previous report on 
an essential oil of A. polyantha. The main compounds in the seed oil 
[2b], bornyl acetate, α-terpineol and 1,8-cineole, were identified in 
much lower amount than in our investigated oil samples.  
 
The volatile constituents of some other species have been reported. 
The essential oil from the rhizome of A. malaccencis contained 
methyl (E)-cinnamate (78.2%) as the major constituent, while        
β-sesquiphellandrene (36.5%) was the major component of            
A. aquatica [4a]. The main compounds in the rhizome oil of          
A. calcarata were 1,8-cineole (35.9%), β-fenchyl acetate (12.9%) 
and β-pinene (9.1%), while A. galanga was found to be rich in     
1,8-cineole (52.9%) and α-terpineol (15.1%), whereas α-fenchyl 
acetate (12.5%) and β-caryophyllene (9.8%) were found in             
A. smithiae [4b]. The major components of A. conchigera rhizome 
oil [4c] were 1,8-cineole (25.85%), chavicol (25.08%) and β-pinene 
(6.71%). The rhizome oil of A. officinarium [5a] had as its major 
compounds -bisabolene (10.6%), trans--bergamotene (7.9%) and 
β-sesquiphellandrene (6.9%). It may be postulated that the essential 
oils of the genus Alpinia exhibits high chemical variability. 
 
Experimental 

Plants collection: Leaves, stems, roots and fruits of A. polyantha 

were collected from Kỳ Sơn districts, Nghệ An Province, Vietnam, 
in November 2013. Botanical identification (voucher specimen, 
LTH 427) was performed at the Herbarium, Botany Museum, Vinh  
University. Plant samples were air-dried prior to extraction. 
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Table 1: Volatile compositions of Alpinia polyantha. 
 

 
Compound a 

 
RIb 

 
RIc 

Percent composition (%, SDd) 
Leaf Stem Root Fruit 

Tricyclene 926 921 0.4 0.2 0.3 0.1 
α-Thujene 930 926 - 0.1 - 0.1 
α-Pinene 939 932 15.2 12.4 8.2 3.5 
Camphene 953 946 6.5 5.4 5.6 1.1 
Verbenene 976 969 2.5 1.1 0.2 0.2 
β-Pinene 980 974 1.7 3.1 4.1 8.7 
β-Myrcene 990 988 - - 0.8 0.3 
α-Phellandrene 1006 1002 - 0.8 - 0.2 
δ-3-Carene 1011 1008 - 0.2 - 0.1 
α-Terpinene 1017 1014 - 0.1 - - 
o-Cymene 1024 1022 4.1 2.3 1.3 0.6 
Limonene 1032 1024 1.3 2.4 2.6 1.6 
1,8-Cineole 1034 1026 - - 1.2 - 
(E)-β-Ocimene 1052 1044 1.0 - - 0.4 
γ-Terpinene 1061 1054 - - 0.2 0.1 
α-Terpinolene 1090 1086 - - - 0.3 
Linalool  1100 1095 0.8 0.6 - 1.7 
-Thujone 1102 1101 - - 0.5 0.1 
1,5,8-p-Menthatriene e 1105 1108 1.4 0.9 0.2 - 
-Campholene aldehyde e 1120 1122 1.3 0.4 0.2 0.2 
cis-Verbenol 1138 1137 0.3 - - - 
Camphor  1145 1141 16.1 3.8 3.9 0.6 
Isoborneol 1152 1155 - 0.5 0.6 0.1 
Pinocamphone 1160 1158 - 0.3 - 0.2 
Pinocarvone 1165 1160 1.6 0.5 - 0.3 
p-Mentha-1,5-dien-8-ol 1166 1166 2.5 0.6 0.6 0.1 
Borneol 1167 1165 0.4 - - - 
Terpinen-4-ol 1177 1174 0.5 0.2 0.5 0.2 
α-Terpineol 1189 1186 - 0.2 0.2 0.1 
Myrtenal 1200 1195 2.2 0.6 - 0.4 
Verbenone 1205 1204 2.9 0.2 - 0.1 
trans-Carveol 1217 1215 0.5 0.1 - - 
Fenchyl acetate  1228 1229 0.2 0.6 10.8 0.5 
Cuminaldehyde 1236 1238 0.2 - - - 
Carvone 1238 1239 0.4 0.1 - 0.1 
Geranial 1264 1264 - - - 0.1 
p-Mentha-1,8-dien-3-one e 1266 1272 0.2 - - - 
Bornyl acetate 1287 1287 - 0.2 1.7 0.1 
Thymol 1289 1289 0.6 0.1 - - 
Bicycloelemene 1327 1338 0.4 0.2 - 0.4 
α-Cubebene 1351 1345 - - - 2.5 
Neryl acetate 1362 1359 - - - 0.1 
α-Copaene 1377 1374 - 0.1 - - 
β-Bourbonene 1385 1387 - - - 0.1 
β-Cubebene 1388 1387 - 10.6 12.6 1.4 
β-Elemene 1391 1389 - 0.3 0.1 - 
α-Gurjunene 1410 1409 - - - 0.3 
α-Cedrene 1412 1410 - - 0.3 0.2 
β-Caryophyllene 1419 1417 0.6 0.6 0.4 9.1 
trans-α-Bergamotene 1435 1432 - 0.3 - 2.0 
Aromadendrene 1441 1439 - 6.0 0.1 0.1 
α-Humulene 1454 1452 0.3 0.4 0.2 2.7 
Selina-4(15),7(11)-diene e 1470 1470 - - - 3.3 
γ-Gurjunene 1477 1475 - - 1.3 - 
γ-Muurolene 1480 1478 - - - 1.4 
α-Amorphene 1481 1487 3.3 - 8.8 - 
Aristolochene e 1485 1487 - 1.2 - 0.8 
β-Selinene 1486 1489 - 0.9 0.6 - 
δ-Selinene 1493 1492 - - 5.7 3.8 
Zingiberene 1494 1493 0.2 - - - 
Valencene 1495 1496 0.8 2.0 1.4 0.1 
Ledene 1496 1496 - - - 2.1 
-Selinene 1493 1498 0.6 - - - 
α-Muurolene 1500 1500 2.4 - - 7.7 
-Patchoulene e 1504 1502 - - 0.4 - 

Germacrene A 1509 1508 - - - 0.3 
γ-Cadinene e 1514 1513 - - - 4.3 
-Agarofuran 1516 1516 12.9 10.3 5.0 - 
7-epi--Selinene 1515 1520 - 2.1 - - 
δ-Cadinene 1525 1522 - - - 10.9 
-Agarofuran 1543 1548 2.2 3.6 2.3 0.8 
-Calacorene 1546 1544 - - - 1.6 
(E)-Nerolidol 1563 1561 - - - 0.8 
Spathulenol 1578 1577 0.2 1.5 - - 
Caryophyllene oxide 1583 1581 0.6 1.0 0.6 5.4 
Globulol 1585 1590 - 8.8 - - 
Guaiol 1601 1600 - 0.9 0.3 - 
10-epi--Eudesmol e 1613 1622 0.7 - - - 
 γ-Eudesmol 1628 1630 - - 0.4 - 
Aromadendrene epoxide 1630 1639 - 1.9 - 0.9 
β-Eudesmol 1651 1649 4.4 - - - 
α-Cadinol 1654 1652 - - - 3.2 
Juniper camphor 1688 1690 - 0.4 - 0.6 
-Maaliene e 1732 1732 - 5.8 9.0 0.7 
Benzyl benzoate 1760 1759 - 0.4 0.6 - 
Nootkatone e 1810 1806 - - 2.5 - 
 8,9-Dehydro-9-formyl-
cycloisolongifolene e 

2082 2082 - - 0.2 0.9 

Phytol 2125 2122 - - - 0.2 
Total 94.2 97.3 96.5 90.0 

Monoterpene hydrocarbons 34.1 29.0 24.5 17.3 
Oxygenated monoterpenes 30.5 9.0 19.2 5.2 

Sesquiterpene hydrocarbons 23.7 44.4 48.2 54.9 
Oxygenated sesquiterpeens 5.9 14.5 1.5 11.5 

Diterpenes - - 2.5 1.1 
Others - 0.4 0.6 - 

aElution order on HP-5MS column; bRetention indices on HP-5MS column; cLiterature retention 
indices [10-12]; dSD, Standard deviation, values were not significant enough for consideration and 
were omitted from the Table to avoid congestion; eFurther identification was performed by co-elution 
with known standards; - Not identified. 

 
Extraction of the oils: Aliquots of 0.5 kg each of air-dried plant 
samples were subjected to separate hydrodistillation for 4 h at 
normal pressure, according to the Vietnamese Pharmacopoeia [5b].  
 
Analysis of the oils and identification of the constituents: GC-FID 
and GC-MS analyses were carried out under the experimental 
considitions reported earlier [2c]. The identification of constituents 
was performed on the basis of retention indices (RI) determined 
with reference to a homologous series of n-alkanes, under identical 
experimental conditions, co-injection with standards (Sigma-
Aldrich, St. Louis, MO, USA) or known essential oil constituents, 
MS library search (NIST Database 69) and by comparing with MS 
literature data [6a,6b,7]. 
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Herbarium, Botany Museum, Vinh University, Vietnam, for the 
identification of the plant sample. 

References 

[1] (a) Umberto Q. (2012) World Dictionary of Medicinal and Poisonous Plants: Common Names, Scientific Names, Eponyms, Synonyms, and Etymo-
logy. CRC Press, New York, 1-2390; (b) Yu F. (2012) Botanical Paintings of Chinese Zingiberales. China Scientific Book Services, Beijing, 1-216. 

[2] (a) Qiao CF, Han QB, Song JZ, Wang ZT, Xu LS, Xu HX. (2008) Analysis of eight bioactive compounds in Alpinia species by HPLC-DAD. 
Natural Product Research and Development, 20, 422-426; (b) Lai M, Chen S, Fang D, Qin D. (1989) Histology and essential oil of Alpinia species 
used to adulterate Sharen. Zhongguo Zhongyao Zazhi, 14, 394-397; (c) Dai DN, Hoi TM, Thang TD, Thin DB, Ogunwande IA. (2014) Chemical 
composition of the leaf oil of Actephila excelsa from Vietnam. Natural Product Communications, 9, 1359-1360. 

[3] Thang TD, Dai DN, Thanh BV, Dung DM, Ogunwande IA. (2014) Study on the chemical constituents of essential oils of two Annonaceae plants 
from Vietnam: Miliusa sinensis and Artabotrys taynguyenensis. American Journal of Essential Oils and Natural Products, 1, 24-28. 

[4] (a) Sirat MH, Basar N, Jani NA. (2011) Chemical compositions of the rhizome oils of two Alpinia species of Malaysia. Natural Product Research, 
25, 1478-6419; (b) Gopan R, Pradeep DP, Yusufali C, Mathew D, Sabulal B. (2013) Chemical profiles of volatiles in four Alpinia species from 
Kerala, South India. Journal of Essential Oil Research, 25, 97-102; (c) Bhuiyan MNI, Chowdhury JU, Jaripa B, Nemai CN. (2010) Essential oils 
analysis of the rhizomes of Alpinia conchigera Griff. and leaves of Alpinia malaccensis. African Journal of Plant Science, 4, 197-201. 

[5] (a) Pripdeevech P, Nuntawong N, Wongpornchai S. (2009) Composition of essential oils from the rhizomes of three Alpinia species grown in 
Thailand. Chemistry of Natural Compounds, 45, 562-564; (b) Vietnamese  Pharmacopoeia. (1997) Medical Publishing House, Hanoi, Vietnam. 

[6] Adams  RP. (2007). Identification of Essential Oil Components by Gas Chromatography/Quadrupole Mass Spectrometry. Allured Publishing Corp. 
Carol Stream, IL; (b) Joulain D, Koenig WA. (1998) The Atlas of Spectral Data of Sesquiterpene Hydrocarbons. E. B. Verlag, Hamburg. 

[7] National Institute of Standards and Technology (2011) Chemistry web book. Data from NIST Standard Reference Database 69 
(http://www.nist.gov/) 



Natural Product Communications Vol. 10 (2) 2015 
Published online (www.naturalproduct.us) 

 
 
Coumarins from Murraya paniculata var. zollingeri Endemic to the Timor Islands 
Naoko Teshima, Hiromi Yamada, Motoharu Ju-ichi, Tahan Uji, Takeshi Kinoshita and Chihiro Ito     309 

 

A New Geranylbenzofuranone from Zanthoxylum armatum 
Vinod Bhatt, Vishal Kumar, Bikram Singh and Neeraj Kumar        313 
 

A New Antioxidant Pyrano[4,3-c][2]benzopyran-1,6-dione Derivative from the Medicinal Mushroom Fomitiporia ellipsoidea 
Li Feng Zan, Hai Ying Bao, Tolgor Bau and Yu Li         315 

 

Anti-inflammatory Anthraquinones from the Crinoid Himerometra magnipinna 
Yen-You Lin, Su-June Tsai, Michael Y. Chiang, Zhi-Hong Wen and Jui-Hsin Su      317 
 

Phenolic Compounds from Limonium pruinosum 
Sihem Boudermine, Nicola Malafronte, Teresa Mencherini, Tiziana Esposito, Rita Patrizia Aquino, Noureddine Beghidja,  
Samir Benayache, Massimiliano D’Ambola and Antonio Vassallo        319 
 

Two New Compounds from Paeonia lactiflora 
QingHu Wang, Nayintai Dai, Narenchaoketu Han and Wuliji Ao        323 
 

Arylalkanones from Horsfieldia macrobotrys are Effective Antidiabetic Agents Achieved by α-Glucosidase Inhibition and  
Radical Scavenging 
Rico Ramadhan and Preecha Phuwapraisirisan         325 
 

Metabolomic Characterization of a Low Phytic Acid and High Anti-oxidative Cultivar of Turmeric 
Ken Tanaka, Masanori Arita, Donghan Li, Naoaki Ono, Yasuhiro Tezuka and Shigehiko Kanaya  329 
 

The Cardioprotective Effects of Resveratrol in Rats with Simultaneous Type 2 Diabetes and Renal Hypertension 
Masoud Mozafari, Ali Akbar Nekooeian, Elaheh Mashghoolozekr and Mohammad Reza Panjeshahin    335 
 

A Specific Process to Purify 2-Methyl-D-Erythritol-4-Phosphate Enzymatically Converted from D-Glyceraldehyde-3-Phosphate  
and Pyruvate 
Shao-Qing Yang, Jian Deng, Qian-Qian Wu, Heng Li and Wen-Yun Gao       339 
 

Two New Ramulosin Derivatives from the Entomogenous Fungus Truncatella angustata 
Shenxi Chen, Zhuowei Zhang, Li Li, Xingzhong Liu and Fengxia Ren       341 
 

Anti-inflammatory and Cytotoxic Compounds from Solanum macaonense 
Chia-Lin Lee, Tsong-Long Hwang, Chieh-Yu Peng, Chao-Jung Chen, Chao-Lin Kuo, Wen-Yi Chang and Yang-Chang Wu   345 
 

Crassaostrea gigas Oyster Shell Extract Inhibits Lipogenesis via Suppression of Serine Palmitoyltransferase 
Nguyen Khoi Song Tran, Jeong Eun Kwon, Se Chan Kang, Soon-Mi Shim and Tae-Sik Park     349 
 

Using the Gene Expression Signature of Scutebarbalactone VN Isolated from Scutellaria barbata to Elucidate its  
Anticancer Activities 
Do Thi Thao, Chi-Ying Huang, Kuan-Ting Lin, Do Thi Phuong, Nguyen Thi Nga, Nguyen Thi Trang, Nguyen Thi Cuc,  
Nguyen Xuan Cuong, Nguyen Hoai Nam and Chau Van Minh        353 
 

Comparison of Different Methodologies for Detailed Screening of Taraxacum officinale Honey Volatiles 
Igor Jerković, Zvonimir Marijanović, Marina Kranjac and Ani Radonić       357 
 

Volatile Constituents from the Leaves, Fruits (Berries), Stems and Roots of Solanum xanthocarpum from Nepal 
Prabodh Satyal, Samjhana Maharjan and William N. Setzer        361 
 

Essential Oil Constituents of Etlingera yunnanensis and Hornstedtia sanhan grown in Vietnam 
Dao T. M. Chau, Do N. Dai, Tran M. Hoi, Tran H. Thai, Tran D. Thang and Isiaka A. Ogunwande     365 
 

Chemical Constituents of Essential Oils from the Leaves, Stems, Roots and Fruits of Alpinia polyantha  
Le T. Huong, Tran D. Thang and Isiaka A. Ogunwande         367 
 

Volatile Constituents of the Fruit and Roots of Cymbopogon olivieri  
Jinous Asgarpanah, Setareh Bahrani and Elham Bina         369 
 

Composition of Essential Oils Isolated from the Needles of Pinus uncinata and P. uliginosa Grown in Poland 
Radosław Bonikowski, Konrad Celiński, Aleksandra Wojnicka-Półtorak and Tomasz Maliński     371 
 

Essential Oil Composition and Antimicrobial Activity of Vismia macrophylla Leaves and Fruits Collected in Táchira-Venezuela 
Alexis Buitrago, Janne Rojas, Luis Rojas, Judith Velasco, Antonio Morales, Yonel Peñaloza and Clara Díaz    375 

 
 



Natural Product Communications 
2015 

Volume 10, Number 2  
 

Contents 
 

NPC-CSPR issue 
 

Original Paper             
 

Antitumor Constituents of the Wetland Plant Nymphoides peltata: A Case Study for the Potential Utilization of Constructed  
Wetland Plant Resources 
Yuanda Du, Renqing Wang, Haijie Zhang and Jian Liu         233 
 

Preparation and Characterization of Colon-Targeted Particles of Pulsatilla chinensis Saponins 
Zhenhua Chen, Yongmei Guan, Leilei Zhou, Ying Xu, Ming Yang and Hongning Liu      237 
 

Ursolic Acid and Oleanolic Acid from Eriobotrya fragrans Inhibited the Viability of A549 Cells 
Yuan Yuan, Yongshun Gao, Gang Song and Shunquan Lin        239 
 

Protective Effect of Compound K on Diabetic Rats 
Xiaotong Shao, Na Li, Jinzhuo Zhan, Hui Sun,  Liping An and Peige Du       243 
 

New Cytotoxic Triterpene Glycoside from the East China Sea Cucumber Holothuria nobilis  
Jia-Jia Zhang, Qi-Ke Zhu, Jun Wu and Hui-Wen Zhang         247 
 

Ovarian Cancer HO-8910 Cell Apoptosis Induced by Crocin in vitro 
Dan Xia             249 
 

Effect of Puerarin on Expression of Fas/FasL mRNA in Pulmonary Injury induced by Ischemia-Reperfusion in Rabbits 
Mengxiao Zheng, Dong Song, Ziyin Luo, Zhongqiu Lu, Yiming Wu and Wantie Wang      253 
 

Proanthocyanidin from Grape Seed Extract Inhibits Airway Inflammation and Remodeling in a Murine Model of Chronic Asthma 
Dan-Yang Zhou, Su-Rong Fang, Chun-Fang Zou, Qian Zhang and Wei Gu       257 
 

Protective Effect of Silymarin against Rapamycin-induced Apoptosis and Proliferation Inhibition in Endothelial Progenitor Cells 
Peng Zhang, Guohua Han, Pei Gao, Kun Qiao, Yusheng Ren, Chun Liang, Bing Leng and Zonggui Wu    263 
 

Cs2CO3-Catalyzed Synthesis of N-Sulfonyl-Substituted Allenamides 
Li Zheqi             267 
 

Theoretical Studies on the Mechanism of the Azido-Tetrazole of Azido-s-triazine  
Xiao-Qin Liang, Jin-Jun Zhou, Yan Zheng and Feng Ma        269 
 

Isolation and Identification of a Polygalacturonase Inhibiting Protein from Isatidis root 
Guanzhen Gao, Qian Wang, Jianwu Zhou, Huiqin Wang, Lijing Ke and Pingfan Rao      273 

___________ 
 

Original Paper             
 

Antibacterial Triterpenoids from the Bark of Sonneratia alba (Lythraceae)  
Harizon, Betry Pujiastuti, Dikdik Kurnia, Dadan Sumiarsa, Yoshihito Shiono, and Unang Supratman     277 
 

Hypotensive and Bradycardic Effects of Quinovic Acid Glycosides from Aspidosperma fendleri in Spontaneously Hypertensive Rats 
Omar Estrada, Juan M. González-Guzmán, María M. Salazar-Bookman, Alfonso Cardozo, Eva Lucena, and Claudia P. Alvarado-Castillo 281 
 

Chemical Composition and in vitro Cytotoxic and Antileishmanial Activities of Extract and Essential Oil from Leaves of  
Piper cernuum  
Tabata M. Capello, Euder G. A. Martins, Camyla F. de Farias, Carlos R. Figueiredo, Alisson L. Matsuo, Luiz Felipe D. Passero,  
Diogo Oliveira-Silva, Patricia Sartorelli and João Henrique G. Lago       285 
 

Synthesis and Antihyperlipidemic Activity of Piperic Acid Derivatives 
Rong A, Narisu Bao, Zhaorigetu Sun, Gereltu Borjihan, Yanjiang Qiao and Zhuang Jin      289 
 

A New Benzylisoquinoline Alkaloid from Leontice altaica 
Janar Jenis, Alfarius Eko Nugroho, Akiyo Hashimoto, Jun Deguchi, Yusuke Hirasawa, Chin Piow Wong, Toshio Kaneda,  
Osamu Shirota and Hiroshi Morita          291 
 

Quantitative Analysis of Bioactive Carbazole Alkaloids in Murraya koenigii  
Trapti Joshi, Rohit Mahar, Sumit K. Singh, Piush Srivastava, Sanjeev K. Shukla, Dipak K. Mishra, R.S. Bhatta and Sanjeev Kanojiya  293 
 

Anthocephaline, a New Indole Alkaloid and Cadambine, a Potent Inhibitor of DNA Topoisomerase IB of Leishmania donovani  
(LdTOP1LS), Isolated from Anthocephalus cadamba 
Ashish Kumar, Somenath Roy Chowdhury, Kumar Kalyan Jatte, Tulika Chakrabarti, Hemanta K Majumder, Tarun Jha and  
Sibabrata Mukhopadhyay           297 
 

Phosphodiesterase Inhibitory Activity of the Flavonoids and Xanthones from Anaxagorea luzonensis  
Chalisa Sabphon, Prapapan Temkitthawon, Kornkanok Ingkaninan and Pattara Sawasdee      301 
 

Xanthone Derivatives from the Fermentation Products of an Endophytic Fungus Phomopsis sp. 
Yanlin Meng, Yuchun Yang, Ying Qin, Congfang Xia, Min Zhou, Xuemei Gao, Gang Du and Qiufen Hu    305 
 
 
 
 
 

Continued inside backcover 
 


