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For years, in southwestern Morocco, the decline of the argan forest has been accompanied by the concomitant desert 
encroachment. Preservation of this forest by increasing the economic value of argan tree was proposed twenty years ago, but 
successful large scale production of certified, high quality argan oil, an edible oil introduced as a functional food, has only been 
recently achieved. Argan oil is now marketed in most developed countries, despite its elevated price, and protection of the 
argan forest is now seriously being considered. The aim of this work is to present the recent progress made in argan oil 
production, the ways explored to commercialize the oil extraction by-products, and recent attempts to use other argan tree parts 
as part of a long term aim to preserve the argan forest. 
 
Keywords:  Argania spinosa, argan oil, argan grove, nutraceutic. 
 
 
 
The argan tree (Argania spinosa L.; Sapotaceae) is 
only endemic to Southwestern Morocco, where the 
argan forest, recognized by UNESCO as a biosphere 
reserve in 1998, nowadays covers slightly more than 
8000 km2, an area that was twice as large at the end 
of the nineteenth century [1]. Furthermore, at that 
time, the argan forest density was 10,000 trees per 
km2 as opposed to 30 at the present time. Such 
dramatic shrinking is the combined result of several 
consecutive extremely arid years, of the overuse of 
argan wood as fuel, and of the destruction of young 
and old plants by goats freely grazing in the forest. 
Therefore, to protect the argan trees, this trend had to 
be reversed and safeguarding the argan forest became 
vital. Because the Berbers are traditional argan forest 
dwellers, their active participation was necessary to 
rescue the argan forest. In 1986, an ambitious and 
nation-wide program aimed at vigorously increasing 
the economic value and marketing of the argan tree 
was launched by the Moroccan Government. This 
program anticipated that part of the resulting profits 
should return to the native population and another 
part would be used for the preservation of the argan 
forest. The key idea of this program was first, the 

modernization of argan oil production methods that 
would allow its implementation as a functional food 
on the global market, and secondly, the isolation of 
new metabolites from the tree to develop new and 
valuable markets.  
 

Argan oil 

Edible argan oil is produced by pressing the slightly 
roasted kernels of the argan tree fruits. Unroasted 
kernels furnish an oil that is used as a cosmetic. 
Though the price of cosmetic grade argan oil is 
higher than that of the edible oil, until now, the 
market share of the latter is much larger, and as a 
consequence, this drives down the economic value of 
the oil. 
 
Roasting the kernels modifies the volatile 
composition of the oil [2] and provides the dietary 
argan oil with its typical hazelnut taste and copper 
color. Both cosmetic and edible oils have strong 
antioxidant and human health properties [3]. Edible 
argan oil is choleretic, hepatoprotective and regulates 
cholesterolemia, lipaemia and prevents 
atherosclerosis [4]. Prevention of miscarriage and 
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inflammation are additional traditionally claimed 
properties for both types of oil [5]. Cosmetic grade 
argan oil is used as an ointment to reduce skin 
pimples, juvenile acne scars and chicken pox 
pustules. The oil also slows skin wrinkling, reduces 
dry skin and produces shiny hair and strong nails 
[4b]. Cosmetic argan oil is an ingredient commonly 
used by the major cosmetic laboratories. The 
pharmacological properties of argan oil were initially 
attributed to its high content of the two unsaturated 
fatty acids, oleic and linoleic acids [4a]. Indeed olive 
oil, which is also rich in unsaturated fatty acids, 
presents quite similar pharmacological properties. 
However, the main interest in argan oil is its high 
content (29-36%) of linoleic acid [6], an essential 
fatty acid belonging to the ω-6 series. The linoleic 
acid content of argan oil is two to ten times higher 
than that of olive oil. Minor components, such as 
tocopherols and phenolic compounds [6b, 7], are also 
involved in the physiological properties of the oil, 
and not necessarily only because of their antioxidant 
and preservative effects [8].   
 
Because of the nutritive and pharmacological 
properties of argan oil, developed countries have 
rapidly opened their markets to it, and the oil is now 
sold in gourmet stores and as a nutraceutical. This 
early success has strongly encouraged argan oil 
producers to create customer loyalty by producing an 
oil of constant composition and quality.  However, 
the task is difficult, because the chemical 
composition of the oil is influenced by various 
factors (for example, genetic, climatic, soil, and fruit 
origin). Whereas genotypic and phenotypic variations 
have to be accommodated, technological factors 
should be carefully controlled to guarantee the oil 
quality for customer satisfaction. 
 

Argan oil preparation 

The traditional method: For years, argan oil has 
been prepared by Berber women following an 
ancestral, multistep process (Figure 1) [9]. Once the 
fallen, ripe fruits have been collected, they are sun-
dried for a few days and their wrinkled peel is then 
manually removed, affording argan nuts. These latter 
are then delicately broken between two stones, 
releasing between one and three white kernels. When 
edible argan oil is prepared, the kernels are gently 
roasted on clay plates for a few minutes, using argan 
shells to produce a mild fire. The roasted kernels are 
then crushed using a home made millstone composed 
of a bedstone and a cone-shaped rotating piece, 
largely pierced in its center and into which the 

kernels are introduced. The brownish viscous liquid 
obtained is mixed with water and the dough is 
kneaded by hand for several minutes, slowly 
becoming solid and releasing an emulsion from 
which argan oil is finally decanted. From 100 kg of 
dried-fruits, 2 to 2.5L of oil can be obtained after 58 
hours of work. The solid residue remaining after the 
maximum quantity of oil has been collected is very 
bitter, but highly nutritious. It still contains some oil, 
together with proteins and carbohydrates. This 
material is traditionally used to feed goats and cows. 
Because the fruit peeling step is laborious and time 
consuming, argan fruits are sometimes given to goats, 
and the argan nuts can then be collected from the 
goat stools. However, such a method raises 
microbiological and quality concerns, as the taste of 
the oil and its chemical composition are altered. The 
addition of water to the ground kernels is also a 
frequent source of chemical and bacteriological 
contamination. Such steps are inconsistent with the 
production of high quality argan oil and have now 
been discontinued. 
 
The mechanical method:  Improvements made to 
the general flow sheet (Figure 2) were designed to 
eliminate ambiguities concerning the oil quality. 
Consequently, only pulped fruits were entered into 
the process, and the use of water was eliminated.  
 
The suppression of the use of both goat-depulped 
fruits and water has solved quality matters. However, 
hand-depulping and hand-pressing are tedious and 
time consuming steps, and any improvement in these 
steps will result in a much more efficient and 
productive process.   
 
The first improvements have resulted from the use of 
depulping machines that have been introduced to 
replace the hand-depulping step. Basically, these 
machines consist of thorny plates, which scratch the 
fruits until the complete removal of the peel and pulp 
has been achieved. The naked fruits are then 
collected and broken following the ancestral method. 
Optimizing the roasting step is also a necessity for 
the production of an oil of repeatable taste. This has 
been achieved by use of gas-burners. These latter 
allow the precise control and standardization of the 
roasting time (10 min) and of the distance   
separating the flame and the kernels. These standard 
conditions have definitively eliminated the risk of 
burnt tasting oils. Finally, to replace the hand-press 
step, electric endless mechanical presses are        
used. Kernels are pressed at room temperature and no  



Recent progress in argan oil production Natural Product Communications Vol. 3 (2) 2008 285 

 
Argan tree

Argan fruits

Peel and pulp Argan nuts

Argan kernelsArgan shells

Dough

water

residue emulsion

water Argan oil

ROASTING

Goats

Goats

Fire

GRINDING

Goats

 

Figure 1: Flow sheet of the traditional method used for edible argan oil preparation. 
 
water is necessary. Furthermore, not only is the yield 
of oil increased considerably, but the time necessary 
to press 1 kg of kernels is reduced by a factor of three 
to four. 
 

Argan oil quality 

Market penetration and building of customer loyalty 
are two essential steps in the cycle of success 
depicting functional food promotion [10]. For this, 
product quality is a prerequisite. However, quality 
problems faced in the nutraceutical field are often 
more complex than in the pharmaceutical domain 
[11]. Consequently, methods allowing the detection 
of adulteration have been carefully designed. In the 
case of argan oil, fraud can result from the marketing 
of an oil prepared using either poor sanitary 
conditions or from adulteration with various cheap 
vegetable oils. 

Adulteration with cheap vegetable oils can be easily 
detected thanks to the natural low level of 
campesterol in argan oil; this sterol is largely 
encountered in most cheap vegetable oils. 
Measurement of the campesterol level by gas-
chromatography appears to be the simplest method to 
detect adulteration [12]. Differentiation between 
mechanically pressed, traditionally prepared oils 
processed in good sanitary conditions, and 
traditionally prepared oils processed under poor 
sanitary conditions is much more complex. The 
volatile composition of argan oil prepared in these 
conditions is different [2], but analysis of the volatile 
components is not likely to become a fraud detection 
method because of its inherent implementation 
difficulty. A large increase in the oil peroxide value 
could become a clue indicating the use of goat-
depulped fruits, but such a possibility needs to be 
confirmed [6a]. 
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Figure 2: Flow sheet of the mechanical method used for edible argan oil 
preparation. 

 
Future trends in the utilization of other resources 

from the argan tree 
 

Although the marketing of argan oil is a real success, 
it is hazardous to assume that the long term 
preservation of the argan forest can rely on a single 
product. Consequently, it is necessary to diversify 
production from the argan forest, and a search for 
new bio-active compounds from the argan tree and its 
byproducts is currently being undertaken. The search 
for cosmetic products is part of the “LS Argan 
program” [13]. 
 
Argan wood: Argan wood is claimed to possess 
gastroprotective properties [4b]. The argan tree 
shows strong resistance to pathogenic agents, which 
has led to the supposition that it contains protective 
molecules in its wood. Consequently, phytochemical 
analysis of argan tree bark has been carried out in 
order to identify putative antibacterial molecules. 
Indeed, several triterpenoid saponins belonging to the 
D12-oleanane series have been identified from argan 
tree bark [14]. This type of molecule is commonly 
found in plants of the Sapotaceae family and has been 
found in various part of A. spinosa [15]. Whereas 
saponins are known to possess antimicrobial 
properties [16], none of the molecules isolated from 

argan tree bark so far has shown promising 
antimicrobial properties.  This suggests either that the 
initial assumption is erroneous or that minor and as  
yet unidentified molecules are responsible for the 
antimicrobial effect. The resistance of A. spinosa to 
infection could also be the result of a synergistic 
action of the different molecules. These hypotheses 
are still currently being evaluated. 
 
Press cake: The traditional use of press cake is as a 
cattle food, but its use as a shampoo and its 
antiscabies properties have also been reported [4b]. 
Although mechanical presses furnish a “low-fat” 
press cake, it is still used mainly for cattle feed. In the 
cooperatives, the press cake obtained has not been in 
contact with water and thus its preservation is much 
improved. Nowadays, the cooperatives sell the press 
cake in large bags. However, this market remains 
local and cannot sustain argan grove preservation. 
Furthermore, the mechanical preparation of argan oil 
has dramatically increased the quantity of press cake 
produced daily and new uses for this are actively 
being investigated.  
 
The press cake contains proteins, a high level of 
saponins [4a], and phenolic derivatives [7]. The 
saponins are responsible for the foaming properties of 
the press cake and for its strongly bitter taste, 
precluding its use so far as human food. 
Nevertheless, press cake molecules have shown 
encouraging results on the cosmetic and drug 
markets. Indeed, high molecular weight proteins 
isolated from the press cake have recently been 
shown to possess a tightening effect on human skin, 
together with an anti-wrinkle activity [17]. These 
proteins have been included in cosmetic preparations 
that are now on the market. Moreover, saponin 
containing press cake fractions have been shown to 
possess antidiabetic and antiproliferative properties 
[18]. The success of at least one of these two 
openings could be sufficient to maintain the survival 
of the argan forest. 
 
Argan tree leaves: Argan tree leaves are 
traditionally used for their antipyretic and 
antiinflammatory properties [4b]. The leaves contain 
high levels of flavonoids, some of which have been 
shown to possess anti-collagenase activity. 
Consequently, these flavonoids have been included in 
cosmetic preparations [19]. Interestingly, argan tree 
leaf picking is a non-damaging practice, for pruning 
is an annual necessity to select the best stalks and 
hence favor fruit production. This operation, that was 
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often neglected, is now strongly encouraged and the 
purchase of the leaves from dwellers constitutes an 
additional income for the argan forest population.   
 
The successful marketing of edible argan oil has 
safeguarded the argan forest for the short term. 
However, the cosmetic and drug uses of argan 
products could constitute the additional markets 
necessary for long term preservation. However, it is 

likely that there will be many pitfalls paving the way 
to the sustainable development of the argan forest 
[20]. From an agricultural standpoint, new risks 
appear regularly, for example, in order to reduce the 
kernel collection time, the idea of selection of argan 
trees giving easy-to-break nuts has been recently 
proposed [21]. Such genotypic selection would lead 
to a dramatic loss in terms of biodiversity, which is 
the exact opposite of the initial project. 

 
References 

[1] Morton JF, Voss GL. (1987) The argan tree (Argania sideroxylon, Sapotaceae), a desert source of edible oil. Economic Botany, 41, 
221-233. 

[2] Charrouf Z, El Hamchi H, Mallia S, Licitra G, Guillaume, D (2006) Influence of roasting and seed collection on argan oil odorant 
composition. Natural Product Communications, 1, 399-404. 

[3] (a) Khallouki F, Younos C, Soulimani R, Oster T, Charrouf Z, Spiegelhalder B, Bartsch H, Owen R W. (2003) Consumption of 
argan oil (Morocco) with its unique profile of fatty acids, tocopherols, squalene, sterols and phenolic compounds should confer 
valuable cancer chemoprotective effects. European Journal of Cancer Prevention, 12, 67-75; (b) Boukhodza M, Pichon-Prum N. 
(1988) L’arganier, ressource économique et médicinale du Maroc. Phytothérapie, 27, 21-26. 

[4] (a) Charrouf Z, Guillaume D. (1999) Ethnoeconomical, ethnomedical, and phytochemical study of Argania spinosa (L.) Skeels. 
Journal of Ethnopharmacology, 67, 7-14; (b) Moukal A. (2004) L’arganier, Argania spinosa L. (Skeels), usage thérapeutique, 
cosmétique et alimentaire. Phytothérapie, 2, 135-141. 

[5] Bellakhdar J. (1997) La pharmacoopée marocaine traditionnelle. Ibis Press, Paris, 486-488. 
[6] (a) Hilali M, Charrouf Z, El Azziz Soulhi A, Hachimi L, Guillaume D. (2005) Influence of origin and extraction method on argan 

oil physico-chemical characteristics and composition. Journal of Agricultural and Food Chemistry, 53, 2081-2087; (b) Rahmani M. 
(2005) Composition chimique de l’huile d’argane “vierge”. Cahiers Agriculture, 14, 461-465. 

[7] Rojas LB, Quideau S, Pardon P, Charrouf Z. (2005) Colorimetric evaluation of phenolic content and GC-MS characterization of 
phenolic composition of alimentary and cosmetic argan oil and press cake. Journal of Agricultural and Food Chemistry, 53,    
9122-9127. 

[8] Drissi A, Bennani H, Giton F, Charrouf Z, Fiet J, Adlouni A. (2006) Tocopherols and saponins derived from Argania spinosa exert 
an antiproliferative effect on human prostate cancer. Cancer Investigation, 24, 588-592. 

[9] Charrouf Z, Guillaume D,  Driouich A. (2002) The argan tree, an asset for Morocco. Biofutur, 220, 54-57. 
[10] Jones J, Jew S. (2007) Functional food development: concept to reality. Trends in Food Science and Technology, 18, 387-390. 
[11] Ciorciari J, Bradley M. (2007) Nutraceutical nuances. Pharmaceutical Formulation & Quality, 9, 48-51. 
[12] Hilali M, Charrouf Z, El Azziz Soulhi A, Hachimi L, Guillaume D. (2007) Detection of argan oil adulteration using campesterol 

GC-analysis.  Journal of the American Oil Chemical Society, 84, 761-764. 
[13] Stussi I, Henry F, Moser P, Danoux L, Jeanmaire Gillon V, Benoit I, Charrouf Z, Pauly G. (2005) Argania spinosa. How ecological 

farming, fair trade and sustainability can drive the research for new cosmetic active ingredients. Söfw-Journal, 131, 46-58.  
[14] (a) Oulad-Ali A, Kirchner V, Lobstein A, Weniger B, Anton R, Guillaume D, Charrouf, Z. (1996) Structure elucidation of three 

triterpene glycosides from the trunk of Argania spinosa. Journal of Natural Products, 59, 193-195; (b) El Fakhar N, Charrouf Z, 
Coddeville B, Leroy Y, Michalski J-C, Guillaume D. (2007) New triterpenoid saponins from Argania spinosa. Journal of Natural 
Medicines, 61, 375-380. 

[15] Charrouf Z, Guillaume D. (2002) Chemistry of the secondary metabolites of Argania spinosa (L.) Skeels. Current Topics in 
Phytochemistry, 5, 99-102. 

[16] Hostettmann K, Marston A. (1995) Saponins. Cambridge, University Press. 
[17] Pauly G, Henry F, Danoux L, Charrouf Z. (2002) European Patent Application 1213024. 
[18] Samane S, Noël J, Charrouf Z, Amarouch H, Haddad PS. (2006) Insulin-sensitizing and anti-proliferative effects of Argania 

spinosa seed extracts. Evidence-based Complementary and Alternative Medicine, 3, 317-327. 
[19] (a) Pauly G, Henry F, Danoux L, Charrouf Z. (2001) European Patent Application 1149578; (b) Pauly G, Henry F, Danoux L, 

Charrouf Z. (2006). US Patent Application 7105184. 



288  Natural Product Communications Vol. 3 (2) 2008 Charrouf & Guillaume 

[20] (a) Lybbert T, Barrett CB, Narjisse H. (2002) Market-based conservation and local benefits: the case of argan oil in Morocco. 
Ecological Economics, 41, 125-144; (b) Lybbert T, Barrett CB, Narjisse H. (2004). Does resource commercialization induce local 
conservation? A cautionary tale from southwestern Morocco. Society and Natural Resources, 17, 413-430. 

[21] Nouaïm R, Echairi A, Kaaya M, Chaussod R. (2007) Contribution à la domestication de l’arganier pour la production d’huile. 
Cahiers Agriculture, 16, 199-204. 



 
New Acylated Flavonol Diglycosides of Cynanchum acutum  
Mona A. Mohamed, Wafaa S. Ahamed, Mortada M. El-Said and Heiko Hayen     193 
 

Phenolic Constituents of Platanus orientalis L. Leaves  
Taha S. El-Alfy, Hamida M.A. El-Gohary, Nadia M. Sokkar, Amani A. Sleem and Dalia A. Al-Mahdy  199 
 

Strepsiamide A-C, New Ceramides from the Marine Sponge Strepsichordaia lendenfeldi 
Sabrin R. M. Ibrahim, Gamal A. Mohamed, Ehab S. Elkhayat, Yaser G. Gouda and Peter Proksch   205 
 

Free Radical Scavenging and Cytoprotective Activity of Salacia euphlebia Merr. 
Sanan Subhadhirasakul, Niwat Keawpradub, Charuporn Promwong and Supreeya Yuenyongsawad  211 
 

Antialactone: A New γ-Lactone from Antiaris africana, and its Absolute Configuration Determined 
Vouffo Bertin, Hidayat Hussain, Simeon F. Kouam, Etienne Dongo, Gennaro Pescitelli,  
Piero Salvadori, Tibor Kurtán and Karsten Krohn        215 
 

Subereaphenol A, a new Cytotoxic and Antimicrobial Dibrominated Phenol from the Red Sea  
Sponge Suberea mollis 
Lamiaa A. Shaala, Sherief I. Khalifa, Mostafa K. Mesbah, Rob W. M. van Soest and  Diaa T. A. Youssef  219 
 

A New Ferulic Ester and Related Compounds from Bombax malabaricum DC. 
Pahup Singh, Durga K. Mewara and Mahesh C. Sharma       223 
 

Role of Turmeric in Ultraviolet Induced Genotoxicity in a Bacterial System 
Arijit Pal, Mita Ghosh and Arun Kumar Pal         227 
 

Excited-State pKa Values of Curcumin 
Qian Zhao, De-Xin Kong and Hong-Yu Zhang        229 
 

Antibacterial and Antifungal Activities of Some Phenolic Metabolites Isolated from the  
Lichenized Ascomycete Ramalina lacera  
Lumír O Hanuš, Marina Temina and Valery M Dembitsky       233 
 

Phenolic Constituents of Hypericum Flowers 
Carolina Nör, Ana Paula Machado Bernardi, Juliana Schulte Haas, Jan Schripsema,  
Sandra Beatriz Rech and Gilsane Lino von Poser        237 
 

Seasonal Variation of Hypericin and Pseudohypericin Contents in Hypericum scabrum L. 
Growing Wild in Turkey  
Ali Kemal Ayan, Cüneyt Çırak and Kerim Güney        241 
 

Molluscicidal Polyphenols from Species of Fucaceae 
Asmita V. Patel, David C. Wright, Maricela Adrian Romero, Gerald Blunden and Michael D. Guiry  245 
 

Anti-diabetic Activity of Triphala Fruit Extracts, Individually and in Combination, in a  
Rat Model of Insulin Resistance 
Venkateshan S. Prativadibhayankaram, Samir Malhotra, Promila Pandhi and Amritpal Singh   251 
 

Biotransformation of Mefenamic Acid by Cell Suspension Cultures of Solanum mammosum  
Suzana Surodjo, Angela A. Salim, Suciati, Achmad Syahrani, Gunawan Indrayanto and Mary J. Garson  257 
 

Natural Variability in Enantiomeric Composition of Bioactive Chiral Terpenoids in the  
Essential Oil of Solidago canadensis L. from Uttarakhand, India 
Chandan S. Chanotiya and Anju Yadav          263 
 

Germacrone Dominates the Leaf Oil of Siparuna grandiflora from Monteverde, Costa Rica 
William N. Setzer, Brittany R. Agius, Tameka M. Walker, Debra M. Moriarity and William A. Haber  267 
 

Leaf Oil Composition of Piper aduncum subsp. ossanum (C. CD.) Saralegui from Cuba 
Orlando Abreu and Jorge A. Pino          271 
 

Volatile Constituents from the Leaves of Phyllanthus salviaefolius H. B. K. from the  
Venezuelan Andes 
Silvana Villarreal, Luis B. Rojas, Alfredo Usubillaga, Irama Ramírez and Mariana Solórzano   275 
 

Synergistic Antifungal Activities of Thymol Analogues with Propolis 
Chi-Pien Chen and Ai-Yu Shen          279 
 

Review /Account 
 

Argan oil, Functional Food, and the Sustainable Development of the Argan Forest 
Zoubida Charrouf and Dominique Guillaume         283 
 

Chemical Constituents of Selected Japanese and New Zealand Liverworts  
Yoshinori Asakawa, Masao Toyota, Fumihiro Nagashima and Toshihiro Hashimoto    289 



 

Natural Product Communications 
2008 

Volume 3, Number 2  
 

Contents 
 

Original paper           Page 
 

New cis-Chrysanthenyl Esters from Eryngium planum L. 
Emilia Korbel, Ange Bighelli, Anna Kurowska, Danuta Kalemba and Joseph Casanova     113 
 

Secondary Metabolites from Eremostachys laciniata 
İhsan Çalış, Ayşegül Güvenç, Metin Armağan, Mehmet Koyuncu, Charlotte H. Gotfredsen   
and Søren R. Jensen           117 
       

A Novel Iridoid from Plumeria obtusa 
Firdous Imran Ali, Imran Ali Hashmi and Bina Shaheen Siddiqui      125 
 

Terpenoids from Neolitsea dealbata 
Xiujun Wu, Bernhard Vogler, Betsy R. Jackes and William N. Setzer      129 
 

Volatile Components from Selected Mexican, Ecuadorian, Greek, German and Japanese Liverworts 
Agnieszka Ludwiczuk, Fumihiro Nagashima, Rob S. Gradstein and Yoshinori Asakawa    133 
 

New ent–Kaurane type Diterpene Glycoside, Pulicaroside-B, from Pulicaria undulata L. 
Nasir Rasool, Viqar Uddin Ahmad, Naseem Shahzad, Muhammad A. Rashid, Aman Ullah, 
Zahid Hassan, Muhammad Zubair and Rasool Bakhsh Tareen       141  
 

Anti-babesial Quassinoids from the Fruits of Brucea javanica 
Ahmed Elkhateeb, Masahiro Yamasaki, Yoshimitsu Maede, Ken Katakura, Kensuke Nabeta   
and Hideyuki Matsuura           145 
 

Triterpenoids and Alkaloids from the Roots of Peganum nigellastrum 
Zhongze Ma, Yoshio Hano, Feng Qiu, Gang Shao, Yingjie Chen and Taro Nomura    149 
 

Saikosaponins from Bupleurum chinense and Inhibition of HBV DNA Replication Activity 
Feng Yin, Ruixiang Pan, Rongmin Chen and Lihong Hu       155 
 

Brauhenoside A and B: Saponins from Stocksia brauhica Benth. 
Viqar Uddin Ahmad, Sadia Bader, Saima Arshad, Faryal Vali Mohammad, Amir Ahmed,  
Shazia Iqbal, Saleha Suleman Khan and Rasool Bakhsh Tareen      159 
 

Saponins from Fresh Fruits of Randia siamensis (Lour) Roem. & Schult. (Rubiaceae) 
Rapheeporn Khwanchuea, Emerson Ferreira Queiroz, Andrew Marston, Chaweewan Jansakul 

and Kurt Hostettmann           163 
 

New Alkaloid from Aspidosperma polyneuron Roots 
Tatiane Alves dos Santos, Dalva Trevisan Ferreira, Jurandir Pereira Pinto, Milton Faccione 

and Raimundo Braz-Filho           171  
 

Acanthomine A, a new Pyrimidine-β-Carboline Alkaloid from the Sponge  
Acanthostrongylophora ingens 
Sabrin R. M. Ibrahim, RuAngelie Ebel, Rainer Ebel and Peter Proksch      175 
 

Phytochemical and Microscopic Characterization of the Caribbean Aphrodisiac Bois Bandé: 
Two New Norneolignans 
Ingrid Werner, Pavel Mucaji, Armin Presser, Christa Kletter and Sabine Glasl     179 
 

3-Acetoxy-7-methoxyflavone, a Novel Flavonoid from the Anxiolytic Extract of Salvia elegans 
(Lamiaceae) 
Silvia Marquina, Yolanda García, Laura Alvarez and Jaime Tortoriello      185 
 

Struthiolanone: A Flavanone-Resveratrol Adduct from Struthiola argentea 
Sloan Ayers, Deborah L. Zink, Robert Brand, Seef Pretorius, Dennis Stevenson and Sheo B. Singh   189 
 

 
Continued inside back cover 




