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ABSTRACT 
 

In this study we investigated anticancer effect of Moringa oleifera leaf extract on A2780 ovarian 
cancer cell line. The leave of Moringa oleifera were grinded into powder and the phytochemicals 
were extracted using 80% ethanol. For fractionation and partitioning process four kinds of solvents 
were used in order: Petroleum ether, Dichloromethane, Ethyl acetate and Water extract until the 
extract is colorless or lightened. For cell proliferation assay all samples were dissolved in 
DimethylSulfoxide. Anticancer effect of Moringa oleifera were tested on A2780 ovarian cell line with 
four different extracts using 3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide. The final 
result showed that on Petroleum Ether, Dichloromethane and Ethyl Acetate extracts as the 
concentration increases from 1 µg/ml, 2 µg/ml, 3 µg/ml, 4 µg/ml inhibited A2780, despite that in 
water extracts when the concentration decreases the inhibitory effect increases, however, 
Dichloromethane Extract has higher anticancer effect on A2780 ovarian cancer cell line with 
insignificant cytotoxicity to the normal cell. 
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1. INTRODUCTION  
 
Moringa oleifera is the most widely cultivated 
species in the genus Moringa, the only genus in 
the plant family Moringaceae [1]. Moringa 
oleifera is one of the 14 species of family 
Moringaceae, native to Africa, Southeast Asia, 
India, Arabia, South America, and the Pacific and 
Caribbean Islands [2]. Because Moringa oleifera 
has been naturalized in many tropic and sub-
tropic regions worldwide, the plant is referred to 
by a number of names such as miracle tree, 
drumstick tree, horseradish tree, ben oil tree, and 
“Mother’s Best Friend” [3]. Almost all parts of the 
plant are used culturally for its nutritional value, 
purported medicinal properties and for taste and 
flavor as a vegetable and seed. The leaves of 
Moringa oleifera can be eaten fresh, cooked, or 
stored as a dried powder for many months 
reportedly without any major loss of its nutritional 
value [4]. Ovarian cancer is the seventh-most 
common cancer, and eighth –most common 
cause of death from cancer in women in the 
world. World Cancer Report [5]. Ovarian cancer 
survival rates are much lower than other cancers 
that affect women Zayas-Viera et al. [6].  
 
In this Study we investigated anticancer effect of 
Moringa oleifera leave extract on A2780 ovarian 
cancer cell line. Moringa contains 46 bioactive 
compounds which help cells to neutralize free 
radicals, the leaves are highly nutritious, rich in 
vitamins A, C and E act as a good source of 
natural antioxidant [7] which included the cure of 
inflammation, cardiovascular, gastrointestinal, 
hematological and hepatorenal disorders. Singh, 
[8]. The main objective of this study was to 
observe the efficacy of Moringa oleifera leaf 
extract on A2780 ovarian cancer cell line. The 
leaf of Moringa oleifera were grinded to powder 
form and extracted using 80% methanol. For 
fractionation and partitioning process four kinds 
of solvents were used in order: Petroleum ether, 
Dichloromethane, Ethyl acetate and Water 
extract until the extract is colorless or lightened. 
For cell proliferation assay all samples were 
dissolved in DimethylSulfoxide (DMSO). 
Anticancer effect of Moringa oleifera leaf extract 
were tested on A2780 ovarian cell line with four 
different extracts using 3-(4, 5-dimethylthiazol-2-
yl)-2, 5-diphenyltetrazolium bromide. The 
Dichloromethane fraction of Moringa oleifera leaf 
extract was nontoxic to normal cell and have 
anticancer effect on A2780 ovarian cancer cell 
line [6]. 

2. MATERIALS AND METHODS 
 
2.1 Collection of Moringa oleifera Leaves 
 
The leave of Moringa oleifera were collected 
from the city of Chaozhou, Guangdong, Peoples 
republic of China. Geographically the latitude of 
the city is 23° 40′ 12″ N and Longitude is 
116° 37′ 48″ E on degree minutes second (DMS) 
unit. This plant species is cultivated and occur in 
abundance, it is safe to use for research 
purpose. The leaf was authenticated by biologist 
in College of Life Science and Medicine, 
Zhejiang Sci-Tech University.  

 
2.2 Cell Culture 
 
The ovarian cancer A2780 cell lines were 
originated from the Central Laboratory of 
Obstetrics and Gynecology Hospital of Zhejiang 
University Medical College and their cell were 
purchased from the Type Culture Collection of 
the Chinese Academy of Sciences (Shanghai, 
China). (Trypsin (0.25% Trypsin with 0.002% 
EDTA) and DMEM High Sugar Medium were 
purchased from Hangzhou Genom Biomedical 
technology co.LTD. Fetal Bovine Serum (FBS) 
were purchased from Hangzhou Nuoyang 
Biotechnology co.LTD. A2780 cells were cultured 
and maintained in 1500 RMP medium 
supplemented with 10% Fetal Bovine Serum 
(FBS) in Dulbecco’s modified Eagle’s Medium 
(DMEM) High Sugar Medium. The cell was 
cultured in 37°C, 5% CO2 by complete medium 
for, more than 24 h. Cells were usually sub-
cultured after 3-4 days when it had reached 
about 80% confluence. 
 
2.3 Preparation of Moringa oleifera               

Leaf Extraction and Phytochemical 
Fractionation 

 
The leaves of Moringa oleifera were dried under 
60°C of constant weight by air dry oven, crushing 
passed through a 60-mesh sieve and stored for 
use in dryer. 80% ethanol, solid: liquid = 1:20, 30 
g of Moringa oleifera is extracted by 600 ml 
ethanol Table 1. Extraction were performed in 
reflux instrument for 1.5 h. The extraction 
process was repeated twice. The extract was 
filtered through filter paper and concentrated by a 
rotary evaporator to about 1/10 volume. For 
phytochemical fractionation four kinds of solvents 
were used in order: Petroleum ether (upper



 
 
 
 

Angasa et al.; AJRIMPS, 9(1): 1-6, 2020; Article no.AJRIMPS.56210 
 
 

 
3 
 

Table 1. Extraction of 80% ethanol leaf of Moringa oleifera 
 

Extract Initial weight of Moringa oleifera leaf(g) Extraction Yield (ml) 
80% Ethanol Leaf of 
Moringa oleifera 

        30 g 100 ml 

 
layer), Dichloromethane (lower layer), ethyl 
acetate (lower layer) and water extract until the 
extract is colorless or lightened.  
 

The extract phase of 1, 2 and 3 were 
concentrated by rotary evaporator until the liquid 
become thick paste. First extract phase was 
dissolved in Tert-Butanol, and second and third 
extract phases were dissolved in water by 
ultrasonic. In the last the solution was added into 
the tray, kept in -80°C cryogenic refrigerator for 
12 h, then overnight Freeze dried by freeze 
drying machine. The extract was stored at 4°C 
until further use. Extraction yield (100 ml) were 
our first extraction phase from 30 g of Moringa 
oleifera and 80% ethanol of 600 ml Table 1. 
 

2.4 Cell Proliferation Assay  
 
In this assay, all samples were dissolved in 
Dimethyl Sulfoxide (DMSO, 0.1% highest final 
concentration). A2780 cells were harvested from 
an exponentially growing cell culture that has 
reached 80% confluence. The cell counting was 
made by hemocymeter and a concentration of 
2000 cells/well (2×104 cells/ml) in 100 µl was 
seeded to each well of 96 well-plate with 
exception of few rows as a control for 24 hours in 
a CO2 saturated incubator. The media in the 
wells were removed and replaced with media 
containing sample of different concentrations (1 
µg/ml, 2 µg/ml, 3 µg/ml and 4 µg/ml) dissolved in 
DMSO. We dissolved the material at 10 mg/ml as 
our mother liquor. The MTT test have three times 
of adding liquid: 100 µl cell, 10 µl MTT-AB and 
100 µl MTT-C. Our goal was to control the 
concentration of the material in the cellular 
environment at 100 µg/ml.10 µg of the material 
were added to the cellular environment. 10 µg 
material is 1 µl material mother liquor. 
 

MTT assay was used for cell viability assessment 
according to manufacturer’s instruction, 
dissolved MTT powder were mixed with MTT 
solvent to prepare MTT reagent (5 mg/ml). 10 µl 
of MTT reagent at final concentration of 0.5 
mg/ml to each well and mixed gently. The 
mixture was incubated for 4 hours in a CO2 

incubator. 100 µL of Formazan Solubilization 
Solution were added into each well. The plates 
were shaken for 10 minutes to dissolve the 

formazan crystals. Absorbance values at 575 nm 
was taken using microplate reader. Percentage 
cell viability was calculated for all four different 
kinds of extracts concentration using the 
following formula. 

 
Cell Viability=Absorbance of Treated Cell Culture 
with Extracts / Absorbance of untreated cell 
culture as a control × 100 

 
2.5 Statistical Analysis  
 
Statistical analysis was performed using SPSS 
software (SPSS, Inc., Chicago, IL, USA). For 
comparisons between two samples, an unpaired 
two-tailed t-test was performed. A p-value of < 
0.05 was considered statistically significant. The 
results are reported as the mean ± SD. Statistical 
significance was assigned at P < 0.05 (*), P < 
0.01 (**) or P < 0.001 (***). All experiments were 
performed at least three times. 

 
3. RESULTS AND DISCUSSION  
 
Moringa leaves are effective for the regulation of 
thyroid hormone status [9]. The methanol fraction 
of Moringa oleifera leaf extract showed 
antiulcerogenic and hepatoprotective effects in 
rats [10]. Extraction were performed in reflux 
instrument for 1.5 h. The extraction process was 
repeated twice Table 1. The extract was filtered 
through filter paper and concentrated by a rotary 
evaporator to about 1/10 volume. The ratio was 
solid: liquid = 1:20. Choice of ethanol was due to 
its higher solubility, strong extraction ability of 
plant phytochemicals and its tendency of yielding 
relevant compounds as it has been reported in 
previous studies on Moringa oleifera [11]. For 
phytochemical fractionation four kinds of solvents 
were used in order: Petroleum ether (upper 
layer), Dichloromethane (lower layer), ethyl 
acetate (lower layer) and water extract until the 
extract is colorless or lightened. In this phase we 
used all the solvents except water 800 ml, four 
times 200 ml each time until the extract is 
colorless the remaining water phase was left. 
The yield of all fractions was given in Table 2. 
This were the second phase of the experiment by 
chromatography the dichloromethane was the 
most active phase. 
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The extracts and fractions of Moringa oleifera 
Leaf were tested on A2780 Ovarian Cancer Cell 
line to determine the inhibitory and significant 
effects on cell proliferation (Fig. 2). 
Dichloromethane fraction had highest inhibitory 
effect on A2780 ovarian cancer cell line with 
insignificant cytotoxicity to the control of the 
experiment with the concentration varied from 
lower to higher the effect on the cell line (Fig. 
2d). However, Petroleum Ether and Ethyl acetate 
fractions also had shown anticancer effect on 
A2780 while the concentration increases from 1 
µg/ml, 2 µg/ml, 3 µg/ml and 4 µg/ml (Fig. 2 a; c).  
In addition to these three different fractions water 
fraction also shown some effect when the 
concentration decreases from 4 µg/ml to 1 µg/ml. 

Inhibition of A2780 ovarian cancer cell line 
growth by Dichloromethane, Petroleum Ether 
and Ethyl Acetate fractions may be due to the 
antioxidant activities of phytochemical 
compounds all the samples contain. Our result 
only reveals the inhibition of cell proliferation. We 
believe additional mechanisms are needed to 
extend the study of this research. The main 
observations are consistent with several past 
works that have linked the anticancer activities of 
phenolic compounds to their antiproliferative 
effects on various cancer cells Diogo [12,13,14]. 
The Control and DMSO effect were determined 
(Fig. 2e). DMSO have no any cytotoxic effect on 
the cell line. 

 
Table 2. Fractionation of 80% ethanol extract of Moringa oleifera leaf 

 
Fraction Yield(g) % Yield 
Petroleum Ether   1.74    5.8 
Dichloromethane  0.56    1.8 
Ethyl Acetate  0.43    1.4 
Water   7.1    23.6 

 

 
 

Fig. 1. Schematic diagram on extraction and fractionation of Moringa oleifera leaf 
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A. Petroleum ether fraction effect on A2780 B. Dichloromethane fraction effect on A2780 

  
C. Ethyl acetate fraction effect on A2780 D. Water fraction effect on A2780 

 
E. The untreated cell (control) and DMSO 

 
Fig. 2. A; Petroleum ether B; Dichloromethane C; Ethyl Acetate D; Water fractions anticancer 
effect on A2780 Ovarian Cancer Cell Line E; Untreated cell as a control and DMSO effect on a 

normal A2780 cell line 
 
4. CONCLUSION 
 

In this study, different phytochemicals were 
extracted from Moringa oleifera Leaf, fractionated 
ethanolic extract on A2780 were determined, the 
final result showed that Dichloromethane fraction 
has higher anticancer effect on A2780 Ovarian 
cancer cell line with insignificant cytotoxicity to 
the normal cell (untreated cell)with the 
concentration varied from lower to higher the 
effect on the cell line. Anticancer effect of 
Moringa oleifera leaves on A2780 ovarian cancer 
cell line possibly will be due to the presence of 
antioxidants and different phytochemicals in the 

leaves. However, in addition to this scientific 
study supplementary molecular investigation of 
action mechanisms sideways in cancer and 
Moringa oleifera are necessary.  
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