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Two new 27-norcucurbitane triterpenoids, 27-nor-3β-hydroxy-7β-methoxycucurbita-5,23(E)-dien-25-one (1) and 27-nor-3β-hydroxy-5β,19-epoxycucurbita-
6,23(E)-dien-25-one (2), together with two known cucurbitane triterpenes, 23(E)-7β-methoxycucurbita-5,23,25-trien-3β-ol (3) and 5β,19-epoxy-25-
methoxycucurbita-6,23(E)-dien-3β-ol (4), were isolated from the fruits of Momordica charantia var. abbreviata. Their structures were determined by analysis 
of spectroscopic data and comparison with the data of known analogues.  
 
Keywords:  Momordica charantia var. abbreviata, Cucurbitaceae, Fruit, Triterpenoid, Norcucurbitane. 
 
 
 
Momordica charantia Linn. var. abbreviata Ser. (Cucurbitaceae), a 
wild variety of bitter melon, is native to tropical areas of Asia and is 
commonly found growing in the wild in Taiwan. The size of its fruit 
is only about one-fifth that of the cultivated bitter melon and usually 
consumed not only as a vegetable but also as a popular folk 
medicine for the treatment of liver diseases and diabetes [1]. 
Previous investigations have showed that the extracts of fruits of M. 
charantia var. abbreviata possess antioxidant [2,3], anti-
inflammatory [4,5], and anti-bacterial activities [6], and  activate the 
peroxisomal proliferator-activated receptor α [7]. Although M. 
charantia var. abbreviata has been widely used as a health food and 
in folk medicine, little information is available on the 
phytochemical components of this plant. In this study, we examined 
the secondary metabolites of the fruits of M. charantia var. 
abbreviata that led to the purification and identification of           
two new 27-norcucurbitane triterpenoids, 27-nor-3β-hydroxy-7β-
methoxycucurbita-5,23(E)-dien-25-one (1) and 27-nor-3β-hydroxy-
5β,19-epoxycucurbita-6,23(E)-dien-25-one (2), together with two 
known cucurbitane triterpenes, 23(E)-7β-methoxycucurbita-
5,23,25-trien-3β-ol (3) [8] and 5β,19-epoxy-25-methoxycucurbita-
6,23(E)-dien-3β-ol (4) [9] (Figure 1). Herein, we report the 
isolation, and structure elucidation of compounds 1 and 2.  
 
The molecular formula of compound 1, C30H48O3, was determined 
by HR-EI-MS, which showed a molecular ion at m/z 456.3604. In 
the IR spectrum absorption bands typical for hydroxyl (3510 cm-1), 
olefinic double bond (3027, 1650 cm-1), and α,β-unsaturated ketone 
(1671 cm-1) were observed. The 1H and 13C NMR spectra of 1 
(Table 1) showed similar resonances to the known compound, 
23(E)-7β-methoxycucurbita-5,23,25-trien-3β-ol (3) [8], including   
a methoxy [δH 3.33 (3H, s) ], two oxymethines [δH 3.39 (1H,        
brd, J =5.6 Hz),  3.49  (1H, brs)],  and  a  trisubstituted  double bond  
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Figure 1: Structures of compounds 1-4 from M. charantia var. abbreviata. 
 

[δH 5.80 (1H, d, J = 5.6 Hz); δc 120.8 (d), 146.8 (s)]. Thirty carbon 
signals were observed in the 13C NMR spectrum of 1, and were 
resolved by a DEPT experiment into seven aliphatic methyls, seven 
aliphatic methylenes, four aliphatic methines, four aliphatic 
quaternary, three olefinic methines, one quaternary olefinic, two 
tertiary oxygenated, one conjugated ketone carbonyl, and one 
methoxy carbons. Detailed comparison of spectral data of 1 with 
those of 23(E)-7β-methoxycucurbita-5,23,25-trien-3β-ol (3) showed 
that both compounds exhibited the same 7β-methoxycucurbita-5-en-
3β-ol skeleton but were different from each other in the side chain 
part.  
 
The HMBC correlations between H-3 (H 3.49) and C-1 (C 21.1) 
and  C-5  (C  146.8),   and  between  H-7  (H  3.39)  and  C-5,  C-6  
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Table 1: 1H and 13H NMR data for 1 and 2 (400 MHz and 100 MHz in CDCl3).  
 

  1 2 
No.   δC    δH   δC  δH 
1   21.1       1.48 m, 1.56 m   17.6 1.44 m 
2   28.6 1.72 m, 1.86 m    27.3  1.78 m 
3   76.7  3.49 brs   76.1  3.37 brd (9.6)  
4   41.7     37.2   
5 146.8     87.5   
6 120.8  5.80 d (5.6)a) 131.9 6.01 dd (2.0, 9.6) 
7   77.3  3.39 brd (5.6) 131.3  5.60 dd (3.2, 9.6) 
8   47.9  2.02 brs   51.9  2.30 brs 
9   34.0     45.3   

10   38.7  2.28 brd (12.0)   38.8  2.25 m 
11   32.6  1.42 m, 1.58 m   23.5  1.44 m, 1.75 m 
12   30.0  1.46 m, 1.62 m   30.7  1.62 m 
13   46.2     45.4   
14   47.9     48.6   
15   34.6  1.32 m   33.1  1.33 m 
16   27.8  1.33 m, 1.89 m   28.1  1.40 m, 2.00 m 
17   50.1  1.48 m   50.3  1.48 m 
18   15.4  0.91 s   14.9  0.86 s 
19   28.8    0.97 s   79.8  3.49 d (8.4)  

3.65 d (8.4) 
20   36.0  1.64 m   35.9  1.64 m 
21   19.0  0.90 d (6.0)   18.9  0.90 d (6.4) 
22   39.6  1.92 m, 2.34 m   39.6  1.94 m, 2.34 m 
23 147.4 6.75 ddd (6.0, 8.8, 

16.0) 
147.3  6.75 ddd (6.0, 8.4, 

15.2) 
24 132.6 6.04 d (16.0) 132.6 6.05 d (15.2) 
25 198.6  198.5   
26   26.9 2.23 s   26.9  2.23 s 
28   27.8 1.02 s   24.5  0.87 s 
29   25.4 1.19 s   20.5  1.18 s 
30   18.0 0.68 s   20.0  0.85 s 

3-OH        3.97 d (9.6) 
23-OCH3   56.3 3.33 s   

a) Coupling constants are presented in Hz. 

 
(C 120.8),  C-8 (C 47.9)  and  7-OCH3 (C 56.3) confirmed that the 
hydroxyl and methoxyl groups are attached at C-3 and C-7, 
respectively (Figure 2). Except for the 13C NMR signal of the 
methoxyl group, the skeleton of compound 1 contained 29 carbons 
and was thus presumed to be a norcucurbitane triterpene with a C7 
side chain. The 1H NMR signals of the side chain included a 
secondary methyl [δH 0.90 (3H, d, J = 6.0 Hz)], an aliphatic methine 
[δH 1.64 (1H, m)], one methylene [δH 1.92 m, 2.34 m], an acetyl 
methyl [δH 2.23 (3H, s)], and a trans-oriented disubstituted double 
bond [δH 6.04 (1H, d, J = 16.0 Hz), 6.75 (1H, ddd, J = 6.0, 8.8, 16.0 
Hz)]. Comparing the 1H and 13C chemical shifts of the side chain of 
1 with those of 27-nor-3β-hydroxycycloart-23-en-25-one [10] 
hinted that both compounds exhibited the same C7 side chain 
structure, 23(E)-en-25-one. The UV absorption of 233 nm and the 
HMBC correlations between Me-21 (H 0.90) and C-17 (C 50.1), 
C-20 (C 36.0) and C-22 (C 39.6); between H-23 (H 6.75) and    
C-20, C-22, C-24 (C 132.6) and C-25 (C 198.6); and between Me-
26 (H 2.23) and C-24 and C-25 confirmed this proposed side chain 
structure. Thus, compound 1 was formulated as 27-nor-3β-hydroxy-
5β,19-epoxycucurbita-6,23(E)-dien-25-one. Complete 1H and 13C 
NMR chemical shifts were established by 1H-1H COSY, HMQC, 
HMBC, and NOESY spectra (Figure 2). 
 
The HR-FAB-MS spectrum of compound 2 showed an [M+H]+ ion 
at m/z 441.3359, which was consistent with the molecular formula 
C29H44O3. The IR spectrum indicated the presence of hydroxyl 
(3481 cm-1), α,β-unsaturated ketone (1670 cm-1) and cis and    
trans-disubstituted double bond (3032, 1652, 977, 734 cm-1) 
functionalities. The 1H and 13C NMR data of 2 (Table 1) showed 
close resemblance with that of the known compound, 5β,19-
epoxycucurbita-6,23(E)-diene-3β,25-diol [11], except for that of the 
side chain part from C-20 to C-26. Thus, compound 2 was 
tentatively proposed to exhibit a basic skeleton of 5β,19-
epoxycucurbit-6-en-3β-ol. The HMBC spectrum of 2 (Figure 2) 
showed long-range correlations between H-3 (δH3.37) and C-1 (δC 

17.6),  C-4 (δC 37.2),  and C-5 (δC 87.5),  and this suggested that one  
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Figure 2: Selected HMBC and NOESY correlations of compounds 1 and 2. 

 
hydroxyl group was located at C-3. The HMBC correlations 
between H-6 (δH  6.01) and C-5 (δC 87.5); between H-7 (δH  5.60) 
and C-5, C-8 (δC  51.9), and C-14 (δC  48.6); and between H-19     
(δH 3.49, 3.65) and C-5, C-8, C-9 (δC  45.3), C-10 (δC  38.8), and    
C-11 (δC 23.5) confirmed an ether linkage between C-19 and C-5. 
The 13C NMR spectrum of 2 revealed 29 carbon signals. The 13C 
chemical shifts from C-20 to C-26 in the side chain portion of 2 
were identical to those of 1, which permitted the assignment of the 
C7 side chain structure of 2 as 23(E)-en-25-one. Accordingly, 
compound 2 was determined to be 27-nor-3β-hydroxy-5β,19-
epoxycucurbita-6,23(E)-dien-25-one.

 
Complete 1H and 13C NMR 

chemical shifts were established by 1H-1H COSY, HMQC, HMBC, 
and NOESY spectra (Figure 2).   
 
Experimental 
 

General experimental procedures: Optical rotations were measured 
using a JASCO DIP-180 digital spectropolarimeter. The IR spectra 
were obtained on a Nicolet 510P FT-IR spectrometer. UV spectra 
were measured in MeOH on a Shimadzu UV-1601PC 
spectrophotometer. The NMR spectra were recorded in CDCl3 at 
room temperature on a Varian Mercury plus 400 NMR 
spectrometer, and the solvent resonance was used as internal shift 
reference (TMS as standard). The 2D NMR spectra were recorded 
using standard pulse sequences. EI-MS and HR-EI-MS were 
recorded on Finnigan TSQ-700 and JEOL SX-102A spectrometers, 
respectively. FAB-MS and HR-FAB-MS were recorded on a 
Finnigan/Thermo Quest MAT 95XL spectrometer. TLC was 
performed using silica gel 60 F254 plates (Merck). Diaion HP-20 
(Mitsubishi) and silica gel (230－400 mesh ASTM, Merck) were 
used for column chromatography. HPLC was performed on a 
Hitachi L-7000 chromatograph with a LiChrosorb Si 60 column    
(7 μm, 250 × 10 mm, Merck). 
 
Plant material: The fruits of Momordica charantia var. abbreviata 
were collected in Pingtung County, Taiwan, in July 2008. The plant 
material was identified by Prof. Sheng-Zehn Yang, Curator of 
Herbarium, National Pingtung University of Science and 
Technology. A voucher specimen (no. BT205) was deposited in the 
Department of Biological Science and Technology, National 
Pingtung University of Science and Technology, Pingtung, Taiwan.  
 
Extraction and isolation: The fresh fruits of Momordica charantia 
var. abbreviata  (3.5 kg) were dried in a hot air circulating oven at 
50°C and then were extracted 5 times with methanol (10 L) at room 
temperature (7 days each). The MeOH extract was evaporated in 
vacuo to afford a black residue, which was suspended in H2O (1 L), 
and then partitioned sequentially using EtOAc and n-BuOH (1L × 
5). The EtOAc fraction (181 g) was chromatographed on silica gel 
(7×45 cm) using n-hexane and EtOAc of increasing polarity as 
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eluent to obtain 12 fractions. Fr. 3 (7.6 g) from n-hexane/EtOAc 
(30/1) elution was further chromatographed on a silica gel column 
(3×45 cm) eluted with CH2Cl2 /EtOAc (400/1) to obtain 7 frs (each 
400 mL), fr. 3A－3G. HPLC of fr. 3B (0.8 g) on a Merck 
LiChrosorb Si 60 column with n-hexane/acetone (10/1) as eluent,    
2 mL/min, yielded 4 (3.1 mg, tR = 25.1 min).  HPLC of fr. 3C (0.5 
g) on a Merck LiChrosorb Si 60 column with n-hexane/acetone 
(9/1) as eluent, 2 mL/min, yielded 3 (5.2 mg, tR = 27.2 min). Fr. 4 
(12.3 g) from n-hexane/EtOAc (19/1) elution was further 
chromatographed on a silica gel column (3×45 cm) eluted with 
CH2Cl2 /EtOAc (200/1) to obtain 8 frs (each 300 mL), fr. 4A－4H. 
HPLC of fr. 4E (0.6 g) on a Merck LiChrosorb Si 60 column with 
n-hexane/acetone (15/1) as eluent, 2 mL/min, yielded 2 (6.0 mg, tR 

= 28.1 min). Fr. 9 (10.5 g) from n-hexane/EtOAc (1/1) elution was 
further chromatographed on a silica gel column (3×45 cm) eluted 
with CH2Cl2/MeOH (100/1) to obtain 7 frs (each 400 mL), fr. 9A－
9G. HPLC of fr. 9C (1.1 g) on a Merck LiChrosorb Si 60 column 
with n-hexane/acetone (10/1) as eluent, 2 mL/min, yielded 1 (7.6 
mg, tR = 21.4 min). 
 
27-nor-3β-Hydroxy-7β-methoxycucurbita-5,23(E)-dien-25-one 
(1) 
Amorphous white powder. 
[α] 25

D:  +80.1 (c 0.30, CHCl3). 
IR (KBr) νmax: 3510, 3027, 2960, 2926, 2872, 2814, 1737, 1671, 
1650, 1460, 1411, 1372, 1153, 1114, 1080, 1046, 973, 944, 925 cm-l. 
UV λmax (MeOH) nm (log ε): 233 (3.9). 
1H and 13C NMR: Table 1. 

EI-MS m/z 456 [M]+ (56), 438 (83), 423 (80), 391 (40), 223 (78), 
203 (45), 173 (39), 164 (50), 149 (100), 133 (98), 121 (52), 105 
(41), 95 (40), 81 (17), 55 (37), 43 (100). 
HR-EI-MS: m/z 456.3604 (calcd for C30H48O3 456.3605, [M]+). 
 
27-nor-3β-Hydroxy-5β,19-epoxycucurbita-6,23(E)-dien-25-one 
(2)  
Amorphous white powder. 
[α] 25

D: -54.4 (c 0.24, CHCl3). 
IR (KBr) νmax: 3481, 3032, 2940, 2876, 1727, 1698, 1670, 1652, 
1626, 1465, 1436, 1416, 1377, 1250, 1080, 977, 944, 910, 734 cm-l. 

UV λmax (MeOH) nm (log ε): 231 (3.7). 
 1H and 13C NMR: Table 1. 
FAB-MS m/z (rel. int.): 441 [M+H]+ (10), 393 (8), 323 (3), 307 
(19), 289 (15), 235 (9), 219 (10), 171 (18), 153 (100), 137 (95), 106 
(68), 89 (73), 77 (72), 63 (36), 51 (40). 
HR-FAB-MS: m/z 441.3359 (calcd for C29H45O3 441.3371, 
[M+H]+). 
 
Acknowledgments - This research was supported by grants from 
the National Science Council of the Republic of China (NSC 99-
2622-B-020-004-CC1 and NSC 100-2622-B-020-001-CC1) and in 
part by Taiwan Department of Health Clinical Trial and Research 
Center of Excellence (DOH100-TD-B-111-004). We thank Ms Shu-
Yun Sun and Ms Lih-Mei Sheu for the MS measurements in the 
Instrumentation Center of the College of Science, National Taiwan 
University and National Chung Hsing University. We are also 
grateful to the National Center for high-performance computing for 
computer time and facilities. 

 
References 
 

[1] Chiu NY, Chang KH. (1995) The Illustrated Medicinal Plants of Taiwan, Vol. 4. SMC Publishing Inc, Taiwan, 213. 
[2] Wu SJ, Ng LT. (2008) Antioxidant and free radical scavenging activities of wild bitter melon (Momordica charantia Linn. var. abbreviata Ser.) in 

Taiwan. LWT-Food Science and Technology, 41, 323–330. 
[3] Lu YL, Liu YH, Chyuan JH, Cheng KT, Liang WL, Hou WC. (2012) Antioxidant activities of different wild bitter gourd (Momordica charantia L. 

var. abbreviata Seringe) cultivars. Botanical Studies, 53, 207–214. 
[4] Lii CK, Chen HW, Yun WT, Liu KL. (2009) Suppressive effects of wild bitter gourd (Momordica charantia Linn. var. abbreviata Ser.) fruit 

extracts on inflammatory responses in RAW264.7 macrophages. Journal of Ethnopharmacology, 122, 227–233. 
[5] Hsu C, Tsai TH, Li YY, Wu WH, Huang CJ, Tsai PJ. (2012) Wild bitter melon (Momordica charantia Linn. var. abbreviata Ser.) extract and its 

bioactive components suppress Propionibacterium acnes-induced inflammation. Food Chemistry, 135, 976–984 
[6] Lu YL, Liu YH, Liang WL, Chuang JH, Cheng KT, Liang HJ, Hou WC. (2011) Antibacterial and cytotoxic activities of different cultivars of wild 

bitter gourd (Momordica charantia L. var. abbreviata Seringe). Botanical Studies, 52, 427–434. 
[7] Chao CY, Huang CJ. (2003) Bitter gourd (Momordica charantia) extract activates peroxisome proliferators-activated receptors and upregulates the 

expression of the acyl CoA oxidase gene in H4IIEC3 hepatoma cells. Journal of Biomedical Science, 10, 782–791. 
[8] Chen CR, Liao YW, Shih WL, Tzeng CY, Chang CI. (2010) Triterpenoids from the stems of Momordica charantia. Helvetica Chimica Acta, 93, 

1355–1361.  
[9] Mulholland DA, Sewram V, Osborne R, Pegel KH, Connolly JD. (1997) Cucurbitane triterpenoids from the leaves of Momordica foetida. 

Phytochemistry, 45, 391–396. 
[10] Cabrera GM, Seldes AM. (1997) Short side-chain cycloartanes from Tillandsia usneoides. Phytochemistry, 45, 1019–1021. 
[11] Chang CI, Chen CR, Liao YW, Cheng HL, Chen YC, Chou CH. (2006) Cucurbitane-type triterpenoids from Momordica charantia. Journal of 

Natural Products, 69, 1168–1171. 





Natural Product Communications Vol. 8 (1) 2013 
Published online (www.naturalproduct.us) 

 
 
Fusaodavinvin, a Novel Metabolite Containing Sulfur from the Endophytic Fungus Fusarium sp. (CTGU-ZL-34) 
Liang Zhang, Yanhui Liu, Zhangshuang Deng, Zhiyong Guo, Jianfeng Chen, Xuan Tu and Kun Zou     83 
 

Summation Solute Hydrogen Bonding Acidity Values for Hydroxyl Substituted Flavones Determined by NMR Spectroscopy 
William L. Whaley, Ekua M. Okoso-amaa, Cody L. Womack, Anna Vladimirova, Laura B. Rogers, Margaret J. Risher and  
Michael H. Abraham            85 
 

Phenolic Content and DPPH Radical Scavenging Activity of the Flowers and Leaves of Trifolium repens  
Agnieszka Kicel and Maria Wolbiś          99 
 

Kenganthranol F, a new Anthranol from Psorospermum aurantiacum 
Gesquiere M. Tiani, Ishtiaq Ahmed, Karsten Krohn, Ivan R. Green and Augustin E. Nkengfack     103 
 

Inhibition of In Vitro Leukotriene B4 Biosynthesis in Human Neutrophil Granulocytes and Docking Studies of Natural Quinones 
Premysl Landa, Zsofia Kutil, Veronika Temml, Jan Malik, Ladislav Kokoska, Ute Widowitz, Marie Pribylova, Marcela Dvorakova,  
Petr Marsik, Daniela Schuster, Rudolf Bauer and Tomas Vanek        105 
 

Effect of Hypogymnia physodes Extracts and their Depsidones on Micronucleus Distribution in Human Lymphocytes  
Igor Ž. Stojanović, Miroslava Stanković, Olga Jovanović, Goran Petrović, Andrija Šmelcerović and Gordana S. Stojanović   109 
 

A New Lyoniresinol Derivative from Smilax microphylla 
Li-Sha Liu, Hui-Lian Huang, Rong-Hua Liu, Gang Ren, Feng Shao, Yao-Hui Ye and Tao Lin     113 
 

Anti-metastatic Activities of Bibenzyls from Dendrobium pulchellum 
Pithi Chanvorachote, Akkarawut Kowitdamrong, Thidarat Ruanghirun, Boonchoo Sritularak, Chutichot Mungmee and  
Kittisak Likhitwitayawuid           115 
 

Synthesis of 3,5,3′,4′-Tetrahydroxy-trans-stilbene-4′-O--D-glucopyranoside by Glucosyltransferases from Phytolacca americana  
Tomoya Iwakiri, Hiroya Imai, Hiroki Hamada, Toru Nakayama and Shin-ichi Ozaki      119 
 

Challenges of Curcumin Bioavailability: Novel Aerosol Remedies 
Parasuraman Aiya Subramani and Venkata R. Narala         121 
 

Molecular Analysis of Vitex Species Using Candidate DNA Barcoding and PCR-RFLP of the matK Gene for Authentication of  
Vitex glabrata 
Waranyoo Phoolcharoen and Suchada Sukrong         125 
 

Volatiles from Syzygium paniculatum Fruit 
Clara E. Quijano-Célis, Daniel Echeverri-Gil, Yinet Ruiz and Jorge A. Pino       129 
 

Seasonal Variations in the Composition of the Essential Oils of Rosemary (Rosmarinus officinalis, Lamiaceae) 
Dmitar Lakušić, Mihailo Ristić, Violeta Slavkovska and Branislava Lakušić       131 
 

Chemical Compositions and Antimicrobial and Antioxidant Activities of the Essential Oils from Magnolia grandiflora,  
Chrysactinia mexicana, and Schinus molle Found in Northeast Mexico  
Laura Guerra-Boone, Rocío Álvarez-Román, Ricardo Salazar-Aranda, Anabel Torres-Cirio, Verónica Mayela Rivas-Galindo,  
Noemí Waksman de Torres, Gloria María González González and Luis Alejandro Pérez-López     135 
 

Chemical Composition and Biological Activities of the Essential Oil from Calamintha nepeta Plants from the Wild in  
Southern Italy 
Emilia Mancini, Laura De Martino, Hanna Malova and Vincenzo De Feo       139 
 

Composition and in-vitro Cytotoxic Activities of the Leaf Essential Oil of Beilschmiedia erythrophloia from Taiwan 
Yu-Chang Su and Chen-Lung Ho           143 



Natural Product Communications 
2013 

Volume 8, Number 1 
 

Contents 
 

Argan Tree Metabolites and Argan Oil 
(Guest Editor: Dom Guillaume) 

 
Original Paper            Page 

 
The Social and Environmental Context of Argan Oil Production 
Yann le Polain de Waroux           1 
 

Climatic Conditions and Herbivory Effects on Morphological Plasticity of Argania spinosa 
Fatima Ain-Lhout, María Zunzunegui, Mari Cruz Díaz Barradas, Juan Jáuregui, Tarik Tagma and Said Boutaleb    5 

 

Some Secrets of Argania spinosa Water Economy in a Semiarid Climate 
Mari Cruz Díaz Barradas, María Zunzunegui, Mari Paz Esquivias, Said Boutaleb, Javier Valera-Burgos, Tarek Tagma and  
Fátima Ain-Lhout            11 
 

Germination Success and Seedling Development of Argania spinosa under Different Climatic Conditions and Browsing Intensity 
María Zunzunegui, Juan Jáuregui, Fatima Ain-Lhout, Said Boutaled, Leonor Álvarez-Cansino and MariPaz Esquivias   15 

 

Modeling of the Distribution of Heavy Metals and Trace Elements in Argan Forest Soil and Parts of Argan Tree 
Faez A. E. Mohammed, Rahma Bchitou, Mohamed Boulmane, Ahmed Bouhaouss and Dominique Guillaume    21 
 

Can Fruit-form be a Marker for Argan Oil Production? 
Saïd Gharby, Hicham Harhar, Badr Eddine Kartah, Hanae El Monfalouti, Clément Denhez, Miloudi Hilali, Dom Guillaume and  
Zoubida Charrouf            25 
 

Chemical Changes in Extra Virgin Argan Oil after Thermal Treatment 
Saïd Gharby, Hicham Harhar, Badr Eddine Kartah, Dom Guillaume and Zoubida Charrouf     29 
 

Volatile Compound Formation During Argan Kernel Roasting 
Hanae El Monfalouti, Zoubida Charrouf, Manuela Giordano, Dominique Guillaume, Badreddine Kartah, Hicham Harhar, Saïd Gharby,  
Clément Denhez and Giuseppe Zeppa          33 
 

Quality Parameters for Cold Pressed Edible Argan Oils 
Bertrand Matthäus            37 
 

Triterpenoids from Argania spinosa: 20 Years of Research 
Imane Chafchaouni-Moussaoui, Zoubida Charrouf and Dom Guillaume       43 
 

Argan Oil-contained Antioxidants for Human Mitochondria 
Luis C. López, Carmen Cabrera-Vique, Carmen Venegas, Laura García-Corzo, Marta Luna-Sánchez, Darío Acuña-Castroviejo and  
Germaine Escames            47 
 

Effect of Argan and Olive Oil Consumption on the Hormonal Profile of Androgens Among Healthy Adult Moroccan Men 
Abdelfettah Derouiche, Ali Jafri, Issam Driouch, Mohammed El Khasmi, Ahmed Adlouni, Nada Benajiba, Youssef Bamou,  
Rachid Saile and Mohammed Benouhoud          51 
 

Argan Oil and Postmenopausal Moroccan Women: Impact on the Vitamin E Profile 
Hanae El Monfalouti, Zoubida Charrouf, Asma El Hamdouchi, Hanane Labraimi, Imane Chafchaouni-Moussaoui, Badreddine Kartah,  
Khalid El Kari, Yahya Bensouda, Abdelfettah Derouich, Sylvie Dodin, Clément Denhez, Dom Guillaume and Hassan Agnaou  55 
 

-------------------- 
 
Microbial Transformations of Isophorone by Alternaria alternata and Neurospora crassa 
Ismail Kiran, Özge Özşen, Turgay Çelik, Semra İlhan, Bükay Yenice Gürsu and Fatih Demirci     59 
 

Headspace, Solid-phase Micro-extraction, Gas Chromatographic-Mass Spectrometric Analysis of Terpenoids in the Latex of  
Euphorbia Species 
Asmita V. Patel, Stephen Sumner, H. Leslie Thompson, Gerald Blunden, David Wright, Liu Jun-feng and Zan Jun-feng   63 
 

Trichodermaerin, a New Diterpenoid Lactone from the Marine Fungus Trichoderma erinaceum Associated with the Sea Star  
Acanthaster planci 
Zhong-Liang Xie, Hou-Jin Li, Lai-You Wang, Wan-Ling Liang, Wei Liu and Wen-Jian Lan     67 
 

Chemical Composition and Biological Activities of Soldiers of the Brazilian Termite Species, Nasutitermes macrocephalus  
(Isoptera: Natutitermitinae) 
Márcia N. S. de la Cruz, Helvécio M. S. Júnior, Denilson F. Oliveira, Letícia V. Costa-Lotufo, Antonio G. Ferreira,  
Daniela S. Alviano and Claudia M. Rezende          69 
 

Evaluation of the Quality of Chinese and Vietnamese Cassia Using LC-MS and Multivariate Analysis 
Ken Tanaka, Feng Li, Yasuhiro Tezuka, Shiro Watanabe, Nobuo Kawahara and Hiroaki Kida     75 
 

Norcucurbitane Triterpenoids from the Fruits of Momordica charantia var. abbreviata 
Yun-Wen Liao, Chiy-Rong Chen, Jue-Liang Hsu, Yun-Sheng Lin, Hsueh-Ling Cheng, Wen-Ling Shih, Yueh-Hsiung Kuo and  
Chi-I Chang            79 

 
 
  
 
 
 
 

Continued inside backcover 


