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A new hederagenin based triterpenoid saponin, clematograveolenoside A (1), along with three known saponins, tomentoside A (2), huzhangoside D (3) and 
clematoside S (4), were isolated from the roots and rhizomes of Clematis graveolens. The structure of new compound was elucidated on the basis of detailed 
analysis of chemical and spectroscopic data including 1D- and 2D NMR spectra. Compound 2 was found the most effective against aphid  (Aphis craccivora) 
with an LC50 of 1.2 and 0.5 mg/mL after treatment for 72 and 96 h, respectively and was followed by compound 4 (LC50 = 2.3 and 1.9 mg/mL) and 1         
(LC50 = 3.2 and 2.6 mg/mL). In case of termite (Coptotermis homii), compound 1 was  found more toxic with an LC50 of 0.1 mg/L after 24 h of  treatment 
followed by compound 2, 3 and 4 (LC50 = 0.1, 0.2 and 0.2 mg/mL, respectively). 
 
Keywords:  Clematis graveolens, Triterpenoid saponin, Insecticidal activity, Aphis craccivora, Coptotermis homii. 
 
 
 
The genus Clematis L. (Ranunculaceae) consists of 295 species 
indigenous in north and south temperate, oceania and tropical 
African mountains [1]. In India, it is represented by thirty-two 
species including four sub species and five varieties [2]. The 
triterpenoids saponins, as dominant components of this genus 
possess extensive biological activities such as anti-inflammatory 
[3], antitumor [4], analgesic [5], cardio protective [6] and cytotoxic 
agents [7]. Apart from saponins, flavonoids have also been isolated 
from Clematis hexapetala [8]. Clematis graveolens occurs as 
climber, distributed between the altitudes 900-3000 m in the 
Himalayas [9]. The leaves cause blistering [10] and tincture 
prepared in spirit is used for the treatment of goiters and tumors of 
the neck [11]. This plant is mainly explored for biological activities 
and chemical investigation remains unexplored [12]. 
 
The termites are known to cause damage to the buildings, forestry 
crops, agriculture soils and stored products [13] in countries of 
America and Asia. The economic damage impact of termites was 
estimated 2-10 times greater to any other pest [14]. In recent past, 
the termite control was totally based upon inorganic chemicals and 
the synthetic insecticides. But the hazards on environment and 
carcinogenic caused by the synthetics underscored direct need for 
alternative insecticides, which would have environmental 
acceptability, farmer safety and termiticidal efficacy. The natural 
chemicals derived from the plants are possible alternatives. Many 
plant extracts [15] and essential oils [16] are reported to have 
potential termiticidal activity.  
 
Herein, we report the isolation and characterization of a new 
hederagenin based triterpenoid saponin, clematograveolenoside (1), 
along with three known triterpenoid saponins (2-4) [Figure 1]. 
Insecticidal activities of compounds 1-4 were also evaluated.  

 
 

Figure 1: Structures of compounds (1-4). 
 
Compound 1 was isolated as a brownish amorphous powder, and 
showed positive Molisch and Libermann-Burchard reactions, 
indicating 1 as triterpenoid or steroidal glycoside. The molecular 
formula was determined as C76H124O40 based on pseudomolecular 
ion peak at m/z: 1711.7214 [M+Cl]- (calcd. for  C76H124O40Cl, 
1711.7357) in negative HRESI-MS of 1. The 1H NMR spectrum 
(Table 1) of 1 displayed six tertiary methyl singlets in the upfield 
region at δH 0.83 (3H, s, Me-29), 0.91 (3H, s, Me-25), 0.96 (3H, s, 
Me-30), 1.06 (3H, s, Me-26), 1.15 (3H, s, Me-24), 1.23 (3H, s, Me-
27), an olefinic proton at 5.36 (1H, br s, H-12), and an oxymethine 
at 4.20 (1H, overlapped, H-3). These signals indicate a pentacycle 
in compound 1. Further, the downfield carbon signals at δC 81.3  
(C-3) and 177.3 (C-28) in the 13C-NMR spectrum of compound 1 
indicated the structure to be bidesmoside of hederagenin [17]. Eight 
anomeric proton signals at δH 4.92 (1H, d, J = 7.2 Hz), 4.96 (1H, d, 
J = 7.8 Hz), 5.05 (1H, d, J = 7.2 Hz), 5.12 (1H, d, J =  8.0 Hz), 5.79 
(br s), 5.91 (1H, d, J = 5.0 Hz), 6.19 (1H, d, J = 7.8 Hz) and 6.32 
(1H, br s),  along  with  two  methyl  at  δH  1.53 (3H, d, J = 6.2 Hz),  

NPC Natural Product Communications 2015 
Vol. 10 
No. 9 

1525 - 1528

 

 



1526  Natural Product Communications Vol. 10 (9) 2015 Rattan et al. 

Table 1: 1H-NMR (600 MHz) and 13C-NMR (150 MHz) spectroscopic data for glycone 
moiety of 1 (C5D5N, J in Hz).  
 

Position                                                  
            δC            δH (J in Hz)               δC           δH (J in Hz) 

                       3-O-Ara      

1        104.9a     5.05 (d, J = 7.2) 

2          74.9      4.52a 

3          75.2      4.11a 
4          81.0      4.08a 
5          66.1      4.28 (d, J = 9.5) 
                         3.66 (d, J = 10.1) 
 
                          Rha       
1′        101.5      6.32 (br s) 
2′          72.1      4.86 (br s) 
3′          81.3      4.72a 
4′          73.0      4.38a 

5′          70.5      4.61 (m) 
6′          18.7      1.53 (d, J = 6.2)   
 
                           Rib   
1′′        104.9a     5.91 (d, J = 5.0) 

2′′          72.5      4.23 (m) 
3′′          70.0      4.52 (m) 
4′′          71.6      4.12 (m) 
5′′          65.5      4.40a 
                           4.17 (d, J = 10.9) 
 
                            Glc     
1′′′        107.0      5.12 (d, J = 8.0) 

2′′′          76.4      4.00a 

3′′′          78.9      4.17a 

4′′′          80.1      4.14a 
5′′′          78.8      3.82 (m)                                    
6′′′          62.4      4.24 (m) 
                            4.10a 
 
                              Glc 

1′′′′        104.8      4.92 (d, J = 7.2) 

2′′′′          75.6      4.20a 
3′′′′          78.8      4.19 (m) 
4′′′′          70.5      4.25 (m)      
5′′′′          78.2      3.92 (m) 
6′′′′          62.8      4.52 (m) 
                             4.45 (m) 

                   28-O-Glc   

1′′′′′        96.0     6.19  (d, J = 7.8) 

2′′′′′        74.1     4.11a 

3′′′′′        78.9     4.17a 
4′′′′′        70.5     4.29 (m) 
5′′′′′        78.2     3.99 (m) 

6′′′′′        69.3     4.64 (d, J = 10.4) 
                           4.52a 
 
                            Glc    

1′′′′′′      105.1     4.96 (d, J = 7.8) 

2′′′′′′        75.9     4.09a 
3′′′′′′        76.7     3.90 (m) 
4′′′′′′        78.8     4.32 (m) 
5′′′′′′        77.3     3.61 (m) 
6′′′′′′        61.2     4.16a 
                            4.05 (m) 
 
                             Rha  
1′′′′′′′      103.0     5.79 (br s) 
2′′′′′′′        72.9     4.65 (br s) 

3′′′′′′′        72.8     4.52a 

4′′′′′′′        74.9     4.29a 
5′′′′′′′        70.1     5.00 (m) 
6′′′′′′′        18.5     1.66 (d, J = 6.2) 
 
 
 
 
 
 
 

 

aoverlapped signals. 

 
1.66 (3H, d, J = 6.2) revealed the presence of eight 
monosaccharides including two deoxyhexose. From a comparison 
of 1H and 13C NMR data of the aglycone moiety of compound 1 
with those reported in the literature [18], it is clear that the aglycon 
of compound 1 is (3β)-3,23-dihydroxyolean-12-en-28-oic acid. This 
is further confirmed by acidic hydrolysis of compound 1 and 
comparing the NMR data of aglycone moiety with reported values 
[19].   
 
The 13C and HMQC spectra of 1 suggested the presence of eight 
methyls at δC 14.4, 16.6, 17.9, 18.5, 18.7, 24.1, 26.5 and 34.4       
for  C-24, C-25, C-26, C-6′′′′′′′ of rhamnose-1, C-6′ of rhamnose-2, 
C-30, C-27 and C-29, respectively. Eight anomeric signals were 
observed at δC 96.0, 101.5, 103.0, 104.8, 104.9 (2C), 105.1 and 
107.0 for glucose, rhamnose, rhamnose, arabinose, glucose ribose, 
glucose and glucose, respectively (Table 1).  
 
The identity of the monosaccharide was determined on the basis of 
1H and 13C NMR signals, which is further confirmed by acid 
hydrolysis of 1 and comparison with reference sugars by TLC and 
GC-MS analysis of the alditol acetate derivatives of the glycone 
portion [20, 21]. The sugars arabinose, ribose, rhamnose and 
glucose were found in a ratio of 1:1:2:4. The 1H coupling constant 
(J >7Hz) were consistent with β-configuration of glucose [22, 23, 
24]. An α-configuration of rhamnose was established on the basis of 
the C-5 signal of rhamnose at 70.1 and 70.5 [23-25]. 
 
Relatively large coupling constants (5.0-8.0 Hz) of anomeric signals 
suggested α-configuration of arabinose and β-configuration of 

ribose [26]. In HMBC spectrum of 1, the signal of C-3 at δC 81.3 
correlates with H-1′ (5.05, d, J = 7.2 Hz) of arbinopyranosyl 
indicating the linkage of arabinose sugar at C-3 of the         
aglycone. Similarly cross correlation between C-28 at δC 177.3 and 
H-1 (6.19, d, J = 7.8 Hz) of glucopyranosyl confirmed the linkage 
of glucose at C-28 through easter linkage. The 1H NMR spectrum 
showed signals for other protons of the sugar residues at δH 3.90-
5.00. A comparison of the 13C NMR signals and the anomeric 
proton signals of the sugar moieties of compound 1 with reported 
values suggested the presence of a terminal β-D-ribose, β-D-glucose 
α-L-rhamnose, 2,4-substituted α-L-arabinose, 4-substitued α-L-
rhamnose,  two 4-substitued β-D-glucose and 6-substitued β-D-
glucose. The linkages between the sugars were established on the 
basis of 13C NMR values and HMBC correlations. Accordingly, the 
structure of compound 1 was established as 3-O-β-D-ribopyranosyl-
(1→3)-α-L-rhamnopyranosyl-(1→2)-[β-D-glucopyranosyl-(1→4)-β-
D-glucopyranosyl-(1→4)]-α-L-arabinopyranosyl hederagenin 28-O-
α-L-rhamnopyranosyl-(1→4)-β-D-glucopyranosyl-(1→6)-β-D- 
glucopyranoside. 
 
Compounds 2, 3 and 4 were identified as tomentoside A [27], 
huzhangoside D [28] and clematoside S [29], respectively by 
comparing the spectral data with reported values.  
 
Insecticidal activity of compounds 1-4 against aphid, Aphis 
craccivora and termite, Coptotermis homii: The activity of pure 
compounds against aphid, Aphis craccivora in terms of lethal 
concentration (LC50) to kill 50% of the population relative control 
values and other statistical parameters generated by linear 
regression analysis is summarized and presented in Table 2 and 3. 
 
Table 2: Insecticidal activity of compounds 1-4 against aphid, Aphis craccivora. 
 

Compounds LC50 

(mg/mL) 

95% Cl 
(mg/mL) 

Slope Chi 
square  

P 

1(72 h) 3.2 2.0–13.7 1.4 ± 0.4 0.2 0.9 
1 (96 h) 2.6 1.8–6.4 1.5 ± 0.4 0.1 1.0 
2 (72 h) 1.2 0.8 –3.1 1.1 ± 0.3 0.3 1.0 
2 (96 h) 0.5 3.1–6.9 1.3 ± 0.3 0.5 0.9 
3 (72 & 96 h) –       –         – – – 
4 (72 h) 2.3 1.7–3.9 1.9 ± 0.5 1.4 0.5 
4 (96 h) 1.9 1.5–2.7 2.2 ± 0.5 1.3 0.5 
Dimethoate 0.002 0.002–0.003 3.3± 0.6 1.2 0.6 

Cl: Confidence limits; h-hours after treatment; – LC50 values are not calculated for the 
treatment showing < 50% mortality 
 
Table 3: Insecticidal activity of compounds 1-4 against termite, Coptotermis homii 
after 24 h. 
 

Compounds LC50 

(mg/mL) 

95% Cl 
(mg/mL) 

Slope Chi 
square  

P 

1 0.1 0.1 – 0.2 1.9 ± 0.5 1.2 0.5 
2 0.1 0.1 – 0.3 1.7 ± 0.5 2.4 0.3 
3 0.2 0.1 – 0.3 1.5 ± 0.5  3.8 0.2 
4 0.2 0.1 – 0.4 1.8 ± 0.5 3.4 0.2 
Imidacloprid 0.1 0.04 –0.2 3.1± 1.3 0.1 0.9 

Cl: Confidence limits; h-hours after treatment 

 
A. craccivora: Among the compounds tested, compound 2 was 
more effective against A. craccivora with an LC50 of 1.2 and 0.5 
mg/mL after treatment for 72 and 96 h, respectively and was 
followed by compound 4 (LC50 = 2.3 and 1.9 mg/mL) and 1 (LC50 = 
3.2 and 2.6 mg/mL). The compound 3 was not effective and its 
mortality was < 50%. Present results were also supported by Geyter 
et al. 2011 [30]. Similarly, saponins extracted from alfalfa cultivars 
against pea aphid (Acrithosiphum pisum) nymphs reared on an 
artificial diet containing 0.01% saponin showed 50% mortality after 
4 days [31].  
 
C. homii: Our effort to investigate insecticidal activity of these 
isolated compounds 1-4 against the C. homi showed encouraging 
results. Among the compounds tested, compound 1 was more 
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effective against C. homi with an LC50 of 0.1 mg/mL after 24 h of  
treatment and was followed by compound 2, 3 and 4 (LC50 = 0.1, 
0.2 and 0.2 mg/mL respectively). All these compounds are 
comparable with positive control, imidacloprid (LC50 = 0.1 mg/mL) 
[Table 3] and can be used as effective biotermiticide and an 
efficient alternative to synthetic insecticides.   
 
Experimental 
 

General: Optical rotations were measured with a Horiba-SEPA-3 
digital polarimeter. The elemental analysis was done on Elementor, 
Vacio EL apparatus. NMR spectra were recorded on BrukerAvance 
111-600 spectrometer in pyridine-d5 with TMS as internal standard. 
HRESI-MS were obtained on Q-TOF-Waters Micromass and  
Maxis Bruker spectrometer. The melting points were measured on 
Barnstead Electrothermal 9100 instrument. Column 
chromatography (CC) was carried out on silica gel (60-120 mesh) 
Merck (8x80 cm). TLC was performed on percoated silica gel 60 
F254 plates (Merck). The GC-MS was performed on a Shimadzu 
(QP 2010) series GC-MS (Tokyo, Japan) equipped with a AOC-20i 
auto-sampler coupled and a DB-5MS capillary column, (30 m 6 
0.25 mm i.d., 0.25mm). 
 
Plant material: The roots and rhizomes of Clematis graveolens 
Lindl. were collected in August 2013 from Kangra, Himachal 
Pradesh (India). The identification was performed from Punjab 
University Chandigarh (India) with PAN 6640.  
 
Extraction and isolation: The dried roots and rhizomes (4 kg) of  
C. graveolens were extracted with 85% ethanol (10 L×2). After 
removal of the solvent under reduced pressure the residue (900 g) 
was dissolved in H2O and partitioned between petroleum ether, 
CCl4, EtOAc and finally with n-BuOH. The n-BuOH extract (120 g) 
was re-dissolved in MeOH (300 mL) and addition of Et2O gave 
flocculent precipitates. Precipitates were washed three times with 
Et2O to afford 50 g of crude saponin fraction. This saponin fraction 
was subjected to column chromatography over silica gel (60-120 
mesh) in (CHCl3-MeOH) and eluted with increasing polarity by 
MeOH. Compound 4 (30 mg), 3 (65 mg), 2 (30 mg) and 1 (70 mg) 
were obtained at polarity 15%, 18%, 20% and 25% MeOH in 
CHCl3, respectively.  
 
Acid hydrolysis of compounds 1-4: Each compound (5 mg) was 
refluxed with 2M HCl-MeOH (20 mL) (1:1) for 4 h at 95 ºC. The 
aglycones from hydrolyzed mixtures were extracted with EtOAc 
(3×10 mL) and dried. The aqueous layer was neutralized with 2M 
NaOH, extracted with pyridine and evaporated to dryness. Sugars 
were identified by TLC [n-BuOH: AcOH: EtOAc: H2O (4: 2: 2: 1)] 
comparison with authentic samples. The hydrosylate part (2 mg) of 
each compound was acetylated with pyridine: acetic acid (1:1) 
mixture by continuous stirring for 24 h at room temperature. The 
mixture was diluted with water and extracted with EtOAc and dired. 
The EtOAc extract was subjected to GC-MS analysis. The absolute 
configurations of monosaccharide units were determined to be        
L-Arb (42.7 min), D-Rib (43.2 min), L-Rha (43.5 min), D-Glc (49.2 
min), by comparison of retention time with standard acetates 
prepared in same manner from authentic samples and their 
respective mass fragments interpretation [20, 21]. The sugars         
L-arabinose, D-ribose, L-rhamnose, D-glucose were obtained in a 

ratio of (1: 1: 2: 4) for compound 1, (1: 1: 2: 3) for compound 2, (1: 
1: 2: 2) for compound 3 and (1:1:1) for compound 4. 
 
Clematograveolenoside A   
Brownish amorphous powder. 
MP: 286-288oC. 
[α]D

20: -28 (c 1.0, MeOH). 
1H and 13C NMR (C5D5N, 600 MHz): Table 1. 
HRESI-MS m/z: 1711.7214 [M+Cl]- (calcd. for C76H124O40Cl, 
1711.7357). 
 
Insecticidal activity of compounds (1-4) against A. craccivora 
and C. homii: Toxicity of pure compounds was tested following 
Potters spray tower method against A. craccivora.  3000 mg of the 
test samples were dissolved in 10 mL of 0.05 percent Tritone (SD 
Fine Chemicals Limited, www.sdfine.com) in water and then ultra-
sonicated for complete dissolution.  Four to five concentrations (125 
to 3000 ppm) of test solutions were prepared from stock solutions 
from higher concentration for dose response bioassay.  Fresh bean 
discs (3 cm diameter) were prepared and pressed over the water-
agar medium in Petri plates sprayed with 2 mL of the test solution at 
different concentrations under Potter’s spray tower operated at 1.1 
Kg/cm2 pressure and the solvent was evaporated under a fume hood 
for 2 h. For control, leaf disks were sprayed with distilled water 
containing 0.05 percent Tritone. In each Petri dish, 10 numbers of 
wingless adult aphids were released then sealed with parafilm and 
kept in the laboratory conditions at 25±2oC temperature, 60±5% 
relative humidity and a photoperiod of 16:8 (L: D) for observations. 
All the treatments including control were replicated three times. 
Mortality was determined after 72 and 96 h of treatment. The 
synthetic insecticide dimethoate at recommended dose (1-25 ppm) 
was used as a positive control for comparison. 
 
C. homii: Termiticidal activity of each compound was performed by 
the force-feeding method reported by Chang et al. 2007 [32]. The 
test solutions of compound 1-4, and the imidacloprid (chemical 
insecticide) were prepared at different concentrations (50, 100, 500, 
1000 ppm/mL). The whatmann filter paper discs (6 No.) of the size 
of a petri dish (9 x 9 cm) were cut and dipped in each solution. After 
10 minutes the discs were dried and placed in their respective Petri 
dish. The filter paper disc dipped in distilled water was used as 
control. In each dish 10 termites were released then covered with 
muslin cloth and incubated at 28oC for 24 h. Observations on 
number of termites in each treatment were counted.  
 
Statistical analysis: Toxicity data from all bioassays was corrected 
for control mortality using Abbott formula [33]. The median lethal 
concentration (LC50) and their corresponding 95 percent confidence 
limits were determined following probit analysis [34] and SPSS 
10.00 statistical tool. 
 
Acknowledgment - IHBT Communication No. for this MS is 3621. 
Authors are grateful to Director and HOD, NPC & PDD, CSIR-
IHBT for providing the support. Mr. Rajeev Rattan thanks Dr. 
Satish Sharma (Principal) to provide necessary facilities and Dr. 
Ajay Ramdev for the help to record biological activities. The 
second and third author also thank CSIR, New Delhi for providing 
financial assistance (BSC-0110). 
 

 
References 
 

[1] Mabberley DJ. (2005) The Plant-book, A Portable Dictionary of Vascular Plants. Cambridge University Press, Cambridge, 163.   
[2] Sharma BD, Balakrishnan NP, Rao RR, Hajra PK. (1993) Flora of India, Botanical Survey of India. Calcutta, 1, 52-80.  
[3] Qiang F, Zhao M, Zhou S, Jiang D, Tu P. (2010) Triterpene saponins from Clematis chinensis and their potential anti-inflammatory activity. 

Journal of Natural Products, 73, 1234-1239. 



1528  Natural Product Communications Vol. 10 (9) 2015 Rattan et al. 

[4] Mimaki Y, Yokosuka A, Hamanka M, Saakuma C, Yamori T, Sashida Y. (2004) Triterpene saponin from the roots of Clematis chinensis. Journal 
of Natural Products, 67, 1511-1516. 

[5] Du ZZ, Zhu N, Mu NZRW, Shen YM. (2003) Two new antifungal saponins from Tibetan herbal medicine Clematis tanguitica. Planta Medica, 69, 
547-551. 

[6] Zhang W, Wang X, Tang H, Wang M, Ji L, Wen A, Wang J. (2013) Triterpenoid saponins from Clematis tangutica and their crdioprotective 
activities. Fitoterapia, 84, 326-331.  

[7] Hai W, Cheng H, Zhao M, Wang Yi, Hong L, Tang H, Tian X. (2012) Two new cytotoxic triterpeniod saponins from the roots of Clematis 
argentilucida. Fitoterapia, 83, 759-764. 

[8] Dong C, Shia S, Wub K, Tua P. (2007) Chemical constituents from the roots and rhizomes of Clematis hexapetala. Zeitschrift fuer Naturforschung, 
62b, 854-858. 

[9] Polonin, O, Stainton A. (1984) Flowers of Himalayas. Oxford University Press, Oxford, 16. 
[10] Chopra RN, Badhwar, (1940) Poisonous plants of India. Indian Journal of Agriculture Science, 10, 1-44. 
[11] Li SC. (2003) Chinese Medicinal Herbs, Sixteen Century Manual, 118, 435. 
[12] Kayani SA. Masood A, Achakzai AKK, Anbreen S. (2007) Distribution of secondary metabolites in plants of Quetta Balochistan. Pakistan Journal 

of Botany, 39, 1173-1179. 
[13] Hamer JL. (1985) Southeastern Branch, Insect Detection, Evaluation and Prediction Report 1983, Entomological Society of America, Vol. 8.  
[14] Su NY, Scheffrahn RH. (1990) Economically important termites the United States and their control. Sociobiology, 17, 77-94. 
[15] Kinjo K, Yata S. (1986) Study on the cultivation culture media basidiomycetes.iv. Antifungal activity of hinoki. Mokuzai Gakkaishi, 32, 623-636. 
[16] Pal, M, Verma RK, Tewari SK. (2011) Anti-termite activity of essential oil and its components from Myristica fragrans against Microcerotermes 

beesoni. Journal of Applied Science and Environment Management, 15, 597-599. 
[17] Tori K, Seo S, Shimaoka A, Tomita Y. (1974) Carbon-13 NMR spectra of olean-12-enes. Tetrahedron Letters, 15, 4227-4280.  
[18] Mahato SB, Kundu AP. (1994) 13C NMR spectra of pentacyclic triterpenoids- a compilation and salient features. Phytochemistry, 37, 1517-1575. 
[19] Murgu M, Santos LFA, de Souza DG, Daolio C, Schneider B, Ferreiraa AG, Rodrigues-Filho E. (2008) Hydroxylation of a Hederagenin derived 

Saponin by a Xylareaceous fungus found in fruits of Sapindus saponaria Journal of Brazilian Chemical Society, 19, 831-835.  
[20] Biermann CJ, Meginnis GD. (1989) Analysis of carbohydrates by GLC and MS. CRC Press, Boca Raton FL. 
[21] Osborn H, Lochey F, Read D. (1999) Analysis of polysaccharides and monosaccharides in the root mucilage of maize (Zea mays L.) by gas 

chromatography. Journal of Chromatography A, 831, 267-276.  
[22] Jhoo JW, Sang S, He K, Cheng X, Zhu N, Stark RE, Zheng QY, Rosen RT, Ho CT. (2001) Characterization of the triterpene saponins of the roots 

and rhizomes of blue cohosh (Caulophyllum thalictroides). Journal of Agriculture and Food Chemistry, 49, 5969-5974. 
[23] Sharma U, Saini, R, Bobita, Kumar N, Singh B. (2009) Steroidal saponins from Asparagus racemosus. Chemical & Pharmaceutical Bulletin, 57, 

890-893. 
[24] Sharma U, Kumar N, Singh B. (2012) New furostanol saponin and phenyl propanoid from roots of Asparagus racemosus. Natural Product 

Communications, 7, 995-998.  
[25] Sun F, He Q, Xiao PG, Cheng YY. (2007) A new triterpenoid saponin from Clematis ganpiniana. Chinese Chemistry Letter, 18, 1078-1080  
[26] Shi S, Jiang D, Dong C, Tu P (2006) Triterpene saponins from Clematis mandshurica. Journal of Natural Products, 69, 1591-1595.  
[27] Wang Y, Kang W, Hong LJ, Hai W, Wang XY, Tang H, Tian X. (2013) Triterpenoid saponins from the roots of Anemone tomentosa. Journal of 

Natural Medicine, 67, 70-77. 
[28] Mizutani K, Ohtani K, Wei J, Tanaka O. (1984) Saponins from Anemone rivula. Planta Medica, 50, 327-331. 
[29] Sati OP, Uniyal SK. (1990) Clematoside-S, a triterpenoid saponin from roots of Clematis grata. Phytochemistry, 29, 3676-3678. 
[30] Geyter ED, Smagghe G, Rahbe Y, Geelen D. (2011) Triterpene saponins of Quilla jasaponaria show strong aphicidal and deterrent activity against 

the pea aphid Acyrthosiphon pisum. Pest Management Science, 68, 164-169.  
[31] Horber E, Leath KT, Berrang B, Marcaria V, Hanson CH. (1974) Biological activities of saponin components from DuPuits and Lahontan alfalfa. 

Entomologia Experimentalis et Applicata, 17, 410-424. 
[32] Ching SS, Chang HT, Wu CL, Chang ST. (2007) Anti-termitic activities of essential oils from coniferous trees against Coptotermes formosanus. 

Bioresource Technology, 98, 456-459.  
[33] Abbott WS. (1925) A method of computing the effectiveness of an insecticide. Journal of Economic Entomology, 18, 265–267. 
[34] Finney DJ. (1971) Probit Analysis (3rd edition). Cambridge University Press, Cambridge, UK. 
  



Natural Product Communications Vol. 10 (9) 2015 
Published online (www.naturalproduct.us) 

 
 
α-Glucosidase and 15-Lipoxygenase Inhibitory Activities of Phytochemicals from Calophyllum symingtonianum 
Nurul Iman Aminudin, Farediah Ahmad, Muhammad Taher and Razauden Mohamed Zulkifli     1585 
 

Antifungal Activity of Pyranonaphthoquinones Obtained from Cipura paludosa Bulbs  
Adriana Campos, Greice Maria Rodrigues Souza, Franco Delle Monache, Estefanía Butassi, Susana Zacchino and Valdir Cechinel Filho 1589 
 

Plant Extract (Bupleurum falcatum) as a Green Factory for Biofabrication of Gold Nanoparticles 
You Jeong Lee, Song-Hyun Cha, Kyoung Jin Lee, Yeong Shik Kim, Seonho Cho and Youmie Park     1593 
 

OM-X®, Fermented Vegetables Extract Suppresses Antigen-Stimulated Degranulation in Rat Basophilic Leukemia RBL-2H3  
Cells and Passive Cutaneous Anaphylaxis Reaction in Mice 
Tomohiro Itoh, Yasuyoshi Miyake, Takuya Kasashima, Yoshie Shimomiya, Yuki Nakamura, Masashi Ando, Yasuyuki Tsukamasa  
and Muneaki Takahata           1597 
 

Siomycin A Induces Apoptosis in Human Lung Adenocarcinoma A549 Cells by Suppressing the Expression of FoxM1 
Xuedan Guo, Aiping Liu, Hongxia Hua, Huifen Lu, Dandan Zhang, Yina Lin, Qing Sun, Xue Zhu, Guoxin Yan and Fan Zhao  1603 
 

Novel Pharmacological Properties of Dinoponera quadriceps Giant Ant Venom 
Juliana da Costa Madeira, Yves Patric Quinet, Dayanne Terra Tenório Nonato, Paloma Leão Sousa, Edna Maria Camelo Chaves,  
José Eduardo Ribeiro Honório Júnior, Maria Gonçalves Pereira and Ana Maria Sampaio Assreuy     1607 
 

The Leaf Essential Oil of Eugenia reinwardtiana Growing in Australia 
Joseph J. Brophy, John R. Clarkson, Myrna A. Deseo, Andrew J. Ford, Douglas J. Lawes and David N. Leach    1611 
 

Relationship Between Soil and Essential Oil Profiles in Salvia desoleana Populations: Preliminary Results 
Emma Rapposelli,  Sara Melito, Giovanni Gabriele Barmina, Marzia Foddai, Emanuela Azara and Grazia Maria Scarpa   1615 
 

Simultaneous Determination of Essential Oil Components and Fatty Acids in Fennel using Gas Chromatography  
with a Polar Capillary Column  
Menče Najdoska-Bogdanov, Jane B. Bogdanov and Marina Stefova       1619 
 

Antischistosomal and Cytotoxic Effects of the Essential Oil of Tetradenia riparia (Lamiaceae) 
Nathalya I. de Melo, André L. L. Mantovani, Pollyanna F. de Oliveira, Milton Groppo, Ademar A. da Silva Filho,  
Vanderlei Rodrigues, Wilson R. Cunha, Denise C. Tavares, Lizandra G. Magalhães and Antônio E. M. Crotti    1627 
 

Biological Activity and Chemical Constituents of Essential Oil and Extracts of Murraya microphylla 
Hai-Ning Lv, Ke-Wu Zeng, Bing-Yu Liu, Yun Zhang, Peng-Fei Tu and Yong Jiang      1631 
 

Chemical Constituents and Activity of Murraya microphylla Essential Oil against Lasioderma serricorne 
Chun-Xue You, Shan-Shan Guo, Wen-Juan Zhang, Kai Yang, Cheng-Fang Wang, Zhu-Feng Geng, Shu-Shan Du,  
Zhi-Wei Deng and Yong-Yan Wang          1635 



Natural Product Communications 
2015 

Volume 10, Number 9 
 

Contents 
 

Original Paper             
 

Alarm Pheromone Activity of Nymph-specific Geraniol in Chrysanthemum Lace Bug Corythucha marmorata against  
Adults and Nymphs 
Kisaki Watanabe and Nobuhiro Shimizu          1495 
 

One New Conjugate of a Secoiridoid Glucoside with a Sesquiterpene Glucoside from the Flower Buds of Lonicera japonica 
Biao Yang, Zhaoqing Meng, Yimin Ma, Zhenzhong Wang, Gang Ding, Wenzhe Huang, Lin Sun, Yumei Hu, Wenjun Liu,  
Chunxiao Zhang, Zeyu Cao, Jiachun Li, Yan Zhong and Wei Xiao        1499 
 

Chemical Originalities of New Caledonian Liverworts from Lejeuneaceae Family 
Paul Coulerie, Louis Thouvenot, Mohammed Nour and Yoshinori Asakawa       1501 
 

A Synthetic Butenolide Diterpene is now a Natural Product Isolated from Metaporana sericosepala, a Plant from the  
Madagascar Dry Forest  
Christopher C. Presley, L. Harinantenaina Rakotondraibe, Peggy J. Brodie, Martin W. Callmander, Richard Randrianaivo,  
Vincent E. Rasamison, Etienne Rakotobe and David G. I. Kingston        1505 
 

Antiproliferative Diterpenes from a Malleastrum sp. from the Madagascar dry forest  
Yixi Liu, C. Houston Wiedle Jr., Peggy J. Brodie, Martin W. Callmander, R. Rakotondrajaona, Etienne Rakotobe,  
Vincent E. Rasamison, and David G. I. Kingston         1509 
 

Bio-guided Isolation of a New Sesterterpene from Serjania goniocarpa 
Carlos Quintal-Novelo, Luis W. Torres-Tapia, Rosa Moo-Puc and Sergio R. Peraza-Sanchez     1513 
 

Inhibitory Effects of seco-Triterpenoids from Acanthopanax sessiliflorus Fruits on HUVEC Invasion and ACE Activity 
Jin-Won Lee, Nam-In Baek and Dae-Young Lee         1517 
 

A New Cucurbitane Glycoside from Siraitia grosvenorii  
Venkata Sai Prakash Chaturvedula and Srinivasa Rao Meneni        1521 
 

Triterpenoid Saponins from Clematis graveolens and Evaluation of their Insecticidal Activities  
Rajeev Rattan, S. G. Eswara Reddy, Shudh Kirti Dolma, Bharat Inder Fozdar, Veena Gautam, Ritika Sharma and Upendra Sharma  1525 
 

Rapid Determination of α-Hederin and Hederacoside C in Extracts of Hedera helix Leaves Available in the Czech Republic  
and Poland 
Lucie Havlíková, Kateřina Macáková, Lubomír Opletal and Petr Solich       1529 
 

Antiinflammatory Steroidal Alkaloids from Sarcococca wallichii of Nepalese Origin 
Achyut Adhikari, M. Ismail Vohra, Almas Jabeen, Nida Dastagir and M. Iqbal Choudhary     1533 
 

Antifungal and Antibacterial Activity of Extracts and Alkaloids of Selected Amaryllidaceae Species 
Miroslav Ločárek, Jitka Nováková, Pavel Klouček, Anna Hošťálková, Ladislav Kokoška, Lucie Gábrlová, Marcela Šafratová,  
Lubomír Opletal and Lucie Cahlíková          1537 
 

Anti-malarial Activity of Isoquinoline Alkaloids from the Stem Bark of Actinodaphne macrophylla  
Mehran Fadaeinasab, Hairin Taha, Putri Narrima Mohd Fauzi, Hapipah Mohd Ali and Aty Widyawaruyanti    1541 
 

Effects of Berberine on Adipose Tissues and Kidney Function in 3T3-L1 Cells and Spontaneously Hypertensive Rats 
Aya Kishimoto, Shi-fen Dong, Hiroko Negishi,·Naomi Yasui, Jian-ning Sun and Katsumi Ikeda     1543 
 

Sagitol D, a New Thiazole Containing Pyridoacridine Alkaloid from a Vietnamese Ascidian 
Natalia K. Utkina            1547 
 

A New Terminal Cyano Group-containing Benzodiazepine Alkaloid from the Mangrove Endophytic Fungus Penicillium sp. 
Jing Li, Yi-sheng Zhong, Jie Yuan, Xun Zhu, Yong-jun Lu, Yong-cheng Lin and Lan Liu      1549 
 

Tetramethylpyrazine from Pleurotus geesteranus 
Hengsheng Shen, Huaizhi Liu, Junchen Chen, Suqin Shao, Honghui Zhu, Rong Tsao and Ting Zhou     1553 
 

A New Flavanone from the Leaves of Chromolaena odorata 
Lakshmareddy Emani, Suryachandrarao Ravada, Bharani Meka, Machiraju Garaga and Trimurtulu Golakoti    1555 
 

Antioxidant and α-Glucosidase Inhibitory Constituents from Hornstedtia Species of Malaysia 
Siti Ernieyanti Hashim, Hasnah Mohd Sirat, Khong Heng Yen, Intan Safinar Ismail and Siti Nurulhuda Matsuki    1561 
 

Synthesis and Antiviral Activity of Quercetin Brominated Derivatives 
Elza Karimova, Lidia Baltina, Leonid Spirikhin, Tagir Gabbasov, Yana Orshanskaya and Vladimir Zarubaev    1565 
 

Pharmacokinetic Profile of μSMIN Plus™, a new Micronized Diosmin Formulation, after Oral Administration in Rats   
Rosario Russo, Angelo Mancinelli, Michele Ciccone, Fabio Terruzzi, Claudio Pisano and Lorella Severino    1569 
 

The Combinatory Effects of Glabridin and Tamoxifen on Ishikawa and MCF-7 Cell Lines 
Soe Hui Jen, Melissa Poh Su Wei and Adeline Chia Yoke Yin        1573 
 

Potential of Horse Apple Isoflavones in Targeting Inflammation and Tau Protein Fibrillization 
Ehab A. Abourashed, Aida Abraha, Shabana I. Khan, Tanika McCants and Saad Awan      1577 
 

Inhibitory Effect of Isoflavones from Erythrina poeppigiana on the Growth of HL-60 Human Leukemia Cells through  
Inhibition of Glyoxalase I 
Kiyomi Hikita, Saori Yamada, Rina Shibata, Miyako Katoh, Tomiyasu Murata, Kuniki Kato, Hitoshi Tanaka and Norio Kaneda  1581 
 
 
 
 

Continued inside backcover 
 




