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Fresh leaves of Morinda pubescens was collected in October 2009 
in Auxilium college campus, Vellore, Tamil Nadu, India and was 
authenticated by Ms. Isabella Roseline, Head, Department of 
Botany, Auxilium College. Two sets of herbarium voucher 
specimens were mounted and one set was placed in the 
Department of Botany, Auxilium College with the code no 
DRC_mp1.and the other set has been preserved in our laboratory 
for future reference.   
Extraction and isolation of Individual constituents of chloroform 
extract 
Leaves of the Morinda pubescens (3.5kg) were shade dried, 
pulverized and percolated thrice in solvents like Hexane, 
Chloroform, Ethylacetate and aqueous Methanol. The chloroform 
fraction was suspended in distilled water and partitioned with 
hexane, ethylacetate and resulting chloroform portion was 
concentrated at 40 C under reduced pressure by a rotary vacuum 
evaporator (Super fit, Chennai, India) and got a semisolid residue 
of approximately 28.0g. The chloroform fraction was subjected to 
silicagel column (60-120 mesh) using chloroform-ethylacetate-
methanol-water gradient system as an eluent and obtained 
approximately ten fractions. The fractions one through six upon 
purification yielded known plant fatty acids like, linoleic acid, 
caprylic acid, caproic acid, phytol, phytolacetate and artenol and 
the Fraction 7 and 8 were pooled again and purified by column 
chromatography using 230-400 mesh and eluted with a stepwise 
gradient mixture of chloroform-ethylacetate with the ratio of 8:2, 7:3 
and 5:5 which yielded two subfractions of A and B. The 
subfractions ÂBÊ which was approximately 233mg was further 
purified using preparative TLC plates (20x20cm) with chloroform-
ethylacetate as developing solvents (1.8:1.2) to isolate Octonyl 
glucopyranose (82mg). Upon purification of subfraction ÂAÊ, 
hexonylglucopyranose were obtained. The isolated compounds 
were confirmed by characterizing using different spectroscopic 
techniques like UV, IR, GC-MS, 1DNMR and 2DNMR and the 
detailed spectra of potent bioactive compounds like phytol, Octonyl 
glucopyranose and hexonylglucopyranose are explained in detail. 

DPPH-Antioxidant assay 

Different concentrations varying from 100 to 800μg/mL of 
chloroform extract and the isolated compounds were taken in 
different cuvettes.  About 2mL of 6X10-5 of methanolic solution of 
2, 2-diphenyl-1-picryl hydrazyl radical (DPPH) was added to these 
cuvettes and the absorbance were measured. The absorbance of 
the samples was measured at 517nm to calculate antioxidant 
activities of the extract and the isolated compounds using a 
standard equation [13].  
3-(4, 5-Dimethylthiazol  2-yl)-2, 5-diphynyltetrazolium bromide 
(MTT) assay 
To determine cell viability, cell number was quantified using the 
standard Colorimetric MTT assay. Viability was defined as the ratio 
of the absorbance of treated cells to untreated cells[14-16] and 
Cyclophosphamide was used as positive control. 

Determination of Caspase activity 

The Caspase - 3 activities was monitored by the cleavage of Ac-
Asp-Glu-Val-Asp-p-nitoranilide (DEVD-pNA) according to the 
protocol outlined by the manufacturers and the Colorimetric 
Protease Assay Kit (Promochem, USA) was used for the study. 
The cleavage of Ac-LEHD.pNA was used for caspase-9 using the 
above said protocol. Caspase activity was measured by cleavage 
of the above substrates to free pNA. The cleaved substrates, free 
pNA were measured by noting the absorbance at 405nm in a 
microtiter plate reader [17, 18]. Relative caspase-3 and 9 activities 
were calculated as a ratio of absorbance of treated cells to 
untreated cells. 
Reverse Transcription-Polymerase Chain Reaction analysis 
Total RNA was isolated with One-step RNA Reagent, purchased 
from Bio Basic Inc, Canada and spectrophotometrically quantified. 
The RT reaction was performed with 5 øg of total RNA and an oligo 
(dT) primer using the First-Strand cDNA synthesis kit purchased 
from Applied Biological Material Inc, Canada according to the 
manufacturerÊs instructions. The experiment was carried out by the 
standard procedure [19] and the primers used are: (F) 5 
`GAAGACCCAGGTCCAGATGA 3` (R) 
5`CTCCGTCATGTGCTGTGACT 3` and GAPDH. 

Results and Discussion 

Characterization of isolated compounds 

Characterization of phytol 

UV λmax 220. IR (KBR) νmax/cm-1 3433br (-OH), 2936(CH), 
970(Vinyl oops). MS m/z (rel.int): 298.55[M+], calculated for 
C20H42O. 1H (CDCl3, 500MHz),  4.08(1H, s) indicate the presence 
of OH group,  3.57 (2H, t) presence of methylene group adjacent 
to OH, -1.02-1.303(6H, broad) is due to long aliphatic chain, -1.4 
(15H, dd) was assigned to terminal methyl groups.  In 13C NMR, 
Peak at -62.4 indicates the presence of oxygen linkage. All these 
spectral data confirm phytol and its IUPAC name is 3,7,11,15- tetra 
methyl hexa decan-1-ol. The proposed structure is given in figure 
1a. 

Characterization of Octonyl glucopyranose 

In the 1H and 13C NMR signal indicated the octanoyl partial 
structure. In the 1HNMR spectrum of Octonyl glucopyranose, two 
anomeric proton signals at -5.45 ((1H, d,) J -7.8 Hz) and 4.31 ((1H, 
d ) J-7.8 Hz) were observed. The 13CNMR also displayed signals 
at -104.5 (d), 77.9 (d), 77.9 (d), 75.0 (d), 71.4 (d), and 62.6 (t), 
attributable to terminal β-D-glucose and signals at  -95.5 (d), 77.7 
(d), 77.7 (d), 73.8 (d), 70.8 (d), and 69.4 (t) for the inner glucose 
unit. The 1-6 linkage of two glucose units present in Octonyl 
glucopyranose and the octanoyl moiety was present on the 
anomeric carbon of the central glucose as reported [20]. From the 
above evidence it was identified as 6-O-(β-D-glucopyranosyl)-1-O-
octanoyl-β-D-glucopyranose. The structure was confirmed by 
HMBC spectra and the HMBC experiment showed the correlation 
contours between H-1 of the central glucose ( - 5.45) and the 
carbonyl carbon of the octanoyl moiety (  - 174.1), and between H-
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Figure.2. The results indicate that the extract and Octonyl 
glucopyranose demonstrated marked cytotoxic activity on HepG2 
cell type with an IC50 value of 50 μg/mL and 93.71μg/mL.  Among 
the three isolated compounds studied, Octonyl glucopyranose 
exhibited the most potent cytotoxic activity towards the HepG2 
cells. In order to understand its mechanism, Octonyl glucopyranose 
was used for further investigations. 
 

 
Figure.2. Cytotoxicity activities of the chloroform extract and 
threeof its isolatedCompounds by MTT assay 
Each value represents the Mean μ SD of three independent 
measurements. 
*Denotes that the values are significantly different (p<0.01) compared with 
control   

Activation Caspase-3 and Caspase-9 by Octonyl 
glucopyranose 

Caspases present in mitochondria are the crucial mediators of 
apoptosis. To understand the mechanism, Octonyl glucopyranose 
was treated with caspase protein levels and the caspase-3 and 
caspase-9 were subjected to study. Among the 14 caspases 
identified in mammals, caspase-3 (previously called CPP32, Yama, 
apopain) is the major downstream protease in all apoptotic 
pathways [22-24].  As shown in figure. 3, the caspase-3 and 
caspase-9 levels are activated by the treatment with Octonyl 
glucopyranose in a dose dependent manner. To confirm the 
enhanced protein expression caused by the alteration of the mRNA 
level, the Octonyl glucopyranose was subjected to RT-PCR 
analysis. 

 

 
Figure.3. Effect of Octonyl glucopyranose on Caspase-3 and 
Caspase-9 
Each value represents the Mean μ SD of three independent 
measurements.   
*Denotes that the values are significantly different (p<0.01) compared with 
control   

Reverse transcriptase Polymerase Chain Reaction (RT- 
PCR) 

In order to examine the cytotoxicity of Octonyl glucopyranose, it 
was related to the induction of apoptosis. The HepG2 cells were 
treated with Octonyl glucopyranose and were considered for RT-
PCR studies. Full length cDNA was subjected to amplification 
using p53 primers and compared with the treated cell line (L4) with 
untreated cells line (L3) and the results are given in figure. 4. L1, 
L2 and L5 were 1kB ladder, positive and negative control of RT.  
The p53 gene was augmented in treated cells to high levels than 
the untreated cells and yielded a band size of 854bp.  This is the 
first study to show that Octonyl glucopyranose induced p53 up-
regulation in HepG2 cells and activation of Caspase-3 and -9 
protein levels. The p53 plays an important role in the induction of 
apoptosis and it was feasible to induce p53 expression through 
administration of Octonylglucopyranose as a therapeutic strategy 
for preventing liver cancer. 
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Figure.4. RT-PCR photograph of Octonyl glucopyranose 

 
L 1:1 kb ladder                         L 2: Positive Control for Rt 
L 3: Untreated Cell Line         L 4: Treated Cell Line 
L 5:  Negative Control for Rt    

 

Conclusions 

The results of the study revealed that the Morinda pubescens 
possessed antioxidant and cytotoxic activities on HepG2 cell. The 
extract and the three of its isolated compounds phytol, 
Octonylglucopyranose and hexonyglucopyranose from Morinda 
pubescens leaf exhibited strong antioxidant and cytotoxic effect in 
a dose dependent manner. Octonylglucopyranose, one of the 
isolated compounds found to possess good anticancer activity and 

this could be a promising novel anti-cancer drug for liver cancer in 
near future.  

Acknowledgements 

The authors are grateful to UGC, New Delhi for providing financial 
support to carry out this work.  
 

References 
 

[1]. Ha KT, Yoon  SJ, Choi  D Y, Kim DW, kim 
JK, Kim CH. Protective effects of Lycium 
chinense fruit on carbon tetrachloride-
induced hepatotoxicity. J Ethnopha 
Hepatocellular carcinoma: the need for 
progress. J Clin Oncol 2005;23:2892-2899. 

[2]. Girish S. Achliya,  Sudhir G. Wadodkar 
Avinash K Dorle. Evaluation of Hepato 
protective effect of Amalkadi Ghrita against 
carbon tetrachloride-induced hepatic 
damage in rats. J ethnopharmacol. 
2004;90: 229-232. 

[3]. Venkatesh Atul Bhattaram, Ulrike 
Graefe,Claudia Kohlert, Markus Veit, and 
Hartmut Derendorf. Pharmacokinetics and 
Bioavailability of Herbal Medicinal 
Products. Phytomedicine. 2002; 9:1 33 



Jayakumar et al. International Journal of Phytomedicine 5 (3) 282-287 [2013] 

 

PAGE | 287 |

 

 

[4]. Ayyanar M, Ignacimuthu S. Herbal 
medicines for wound healing among tribal 
people in Southern India: Ethnobotanical 
and Scientific evidences. International 
Journal of Applied Research in Natural 
Products.2009; 2: 29-42. 

[5]. Medicinal plant diversity of Sitamata wild 
life sancturary, Rajastan, India. Anita jain, 
S.S. Katewa, P.K. Galav, Pallavi Sharma. J 
ethnopharmacol 2005;102: 143-157 

[6]. Thitiporn Anekpankul, Motonobu Goto,  
Mitsuru Sasaki, Prasert Pavasant,  Artiwan 
Shotipruk . Extraction of anti-cancer 
damnacanthal from roots of Morinda 
citrifolia by subcritical water. Sep Purif 
Technol 2007; 55: 343 349. 

[7]. P. Vitaglione, F. Morisco, N. Caporaso V. 
Fogliano., Dietary antioxidant compounds 
and liver health. Crit. Rev. Food Sci. Nutr. 
2004;44: 575 586  

[8]. Sucrose regulated enhanced induction of 
anthraquinone, phenolics, flavonoids 
biosynthesis and activities of antioxidant 
enzymes in adventitious root suspension 
cultures of Morinda citrifolia (L.). Baque 
MA, Elgirban A, Lee EJ, Paek KY. Acta 
Physiol Plant 2011. doi:10.1007/s11738-
011-0837-2. 

[9]. Akihisa T, Matsumoto K, Tokuda H, 
Yasukawa, K, Seino K, Nakamoto, 
K.,Kuninaga H, Suzuki T, Kimura Y. Anti-
inflammatory and potential cancer 
chemopreventive constituents of the fruits 
of Morinda citrifolia (Noni). J. Nat. Prod. 
2007; 70:754 757. 

[10]. Ismail NH, Ali AM, Aimi N, Kitajima M, 
Takayama H, Lajis NH.Anthraquinones 
from Morinda elliptica. Phytochemical 
1997;45: 1723 1725. 

[11]. Chang P, Lee K-H Cytotoxic antileukemic 
anthraquinones from Morinda parvifolia.. 
Phytochemical 1984; 23:1733 1736. 

[12].  D. Jayakumar, S.Jhancy Mary, and 
Jayashanthi.Antioxidant and Antimicrobial 
activities of Wedelia trilobata and Morinda 
Pubescens. Asian J Chem 2011;23: 305-
308. 

[13]. Xu-Kun Deng, Wu Yin, Wei-Dong Li, Fang-
Zhou Yin, Xiao-Yu Lu, Xiao-Chun Zhang, 
Zi-Chun Hu, Bao-Chang Cai,. The anti-
tumor effects of alkaloids from the seeds of 
Strychnosnux-vomica on HepG2 cells and 
its possible mechanism. J 
ethnopharamacol. 2006; 106: 179-186 

[14]. MaryKaileh, Wim Vanden Berghe, Eleke 
Boone, Tamer Essawi and Guy 
Haegeman,Screening of indigenous 
Palestinian medicanal plants for potential 
anti-inflammatory and cytotoxic activity. J 
ethnopharmacol 2007;113:510-516.   

[15]. Fiona M. Young, Wichaya Phungtamdet, 
Barbarara J.S. Sanderson. Modification of 
MTT assay conditions to examine the 
cytotoxic effects of amitraz on the human 
lymphoblastoid cell line, WIL2NS. Toxicol 
in vitro 2005;19:1051-1059.  

[16]. I.-K.Wang, S.-Y.Lin-Shiau, J.-K.Lin 
Induction of Apoptosis by Apigenin and 
Related Flavonoids Through Cytochrome c 
Release and Activation of Caspase-9 and 

Caspase-3 in Leukaemia HL-60 Cells. Eur 
J cancer 1999;35: 1517-1525. 

[17]. Chi- Chih Cheng, Chi-Mei Hsueh, Kae-
Woei Liang, Chih-Tai Ting, Chi-Luan Wen, 
Shih-Lan Hsu.   Role of JNK and c-Jun 
signaling pathway in regulation of human 
serum paraoxonase 1 gene transcription 
by berberine in human HepG2 cells. Eur J 
Pharmacol 2011;650:519-525. 

[18]. Noriyuki Miyoshi, Kisa Naniwa, Takeshi 
Kumagai, koji Uchida, Toshihiko Osawa 
and Yoshimasa Nakamura -Tocopherol-
mediated caspase-3 up-regulation 
enhances susceptibility to apoptotic stimuli. 
BBRC 2005; 334: 466-473. 

[19]. Kaneko, T.; Ohtani, K.; Kasai, R.; 
Yamasaki, K.; Duc, N. n-Alkyl glycosides 
and p-hydroxybenzoyloxy glucose from 
fruits of Crescentia cujete. Phytochemistry, 
1998;47: 259-263. 

[20]. Sonia Ramos, Effects of dietary flavonoids 
on apoptotic pathways related to cancer 
chemoprevention. J Nutr Biochem 
2007;18: 427 442. 

[21]. A.G.Porter and R.U.Janicke Emerging 
roles of caspase-3 in apoptosis.., Cell 
Death Differ. 1999; 6: 99 10. 

[22]. Wang I.-K., Lin-Shiau S.-Y. and Lin J.-
K.Induction of Apoptosis by Apigenin and 
Related Flavonoids Through Cytochrome c 
Release and Activation of Caspase-9 and 
Caspase-3 in Leukaemia HL-60 Cells. Eur 
J cancer 1999; 35: 1517-1525. 

[23]. J.Rodriguez,  Y. LazebnikCaspase-9 and 
APAF-1 form an active holoenzyme. 
Genes Devt 1999; 13: 3179 3184.  

   


