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The flowers of Cocos nucifera (L.) have a traditional use as a healer of inflammatory disorders and are 
available as Ayurveda formulations. But the scientific knowledge on the bioactive phytochemicals and 
their medicinal effects are lacking. Hence, as a preliminary study, we have extracted the phytochemicals 
from the flowers of Cocos nucifera(L.) using ethanol and subjected to biochemical tests as well as gas 
chromatography–mass spectrometry analysis for phytochemical screening. The anti-cancer effect on 
human lung cancer cell line was assessed by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide 
assay for 25-200 µg/ml of the extract and the anti-inflammatory activity for different concentrations (1000-
8000 µg/ml) of the extract was evaluated using in vitro egg albumin degradation assay. The biochemical tests 
have indicated the presence of phytosterols and tannins. A total of 152 phytochemicals were reported in the 
gas chromatography–mass spectrometry analysis, which includes several phytosterols and few fatty acids, 
polyphenols and terpenes. A dose dependent growth inhibitory action (96.15 % by 200 µg/ml) was exerted 
on human lung cancer cell line cells by the extract (half-maximal inhibitory concentration value-90.2 μg/
ml). An effective inhibition on protein degradation (>50 %) as an indication of anti-inflammatory activity 
was exerted by the extract from 1000 µg/ml and the 4000 µg/ml treatment has shown a similar action as the 
500 µg/ml of standard anti-inflammatory drug, diclofenacsodium has shown. The secondary metabolites 
such as quercetinderivative, eugenol, catechol, stigmasterol, campesterol, t-butylhydroquinone identified 
might have exerted these medicinal effects. This study results thus gives a clear medicinal impact of the 
ethanol extract of Cocos nucifera(L.) flower by showing a greater anti-inflammatory and anti-cancer 
properties for further exploration of its pharmacological importance in the future.
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Nature has been a source of medicinal agents for 
thousands of years and an impressive number of modern 
drugs have been isolated from natural resources. The 
use of medicinal plants to treat human diseases has its 
roots in pre-historical times. Medicinal plants are used 
by 80 % of the world population as the only available 
medicines especially in developing countries[1]. 
Traditional systems of medicine continue to be widely 
practiced on many accounts. Population rise, inadequate 
supply of drugs, prohibitive cost of treatments, side 
effects of several synthetic drugs and development of 
resistance to currently used drugs for infectious diseases 
have led to increased emphasis on the use of plant 

materials as a source of medicines for a wide variety of 
human ailments. Several recent studies have recorded 
that the phytochemicals are effective in controlling 
the cancer and inflammatory conditions. The Cocos 
nucifera (L.), commonly known as coconut or coconut 
of beach is a member of the family Arecaceae and 
every part of it such as root, husk, water, inflorescence, 
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leaves and fruit adds greater medicinal value to human. 
It is widely available in India, basically came from 
Southeast Asia and the islands between the Indian 
Ocean and Pacific Ocean. The various constituents 
of Cocos nucifera (L.) were reported to have various 
pharmacological properties such as antioxidant, 
antitumor, anti-helminthic, anti-inflammatory, anti-
arthritic, anti-diabetic and antimicrobial activities[2]. 
The review also has highlighted the cardio, nephron 
and hepatic-protective nature of Cocos nucifera. The 
coconut powder was proven to be a gluten-free good 
source of protein, packed with dietary fiber and can 
be used in the form of cookies for gluten intolerance 
condition like celiac disease that affects 1 out of 33 
people[3,4]. Various preparations of coconut husk fiber is 
used to reduce renal inflammation, injuries, dermatitis 
and abscesses in Guatemala[5]. As the constituents of 
each part of Cocos nucifera varies, the pharmacologic 
effect also varies. The unripe coconut water was 
reported to contain more minerals like potassium than 
the ripe coconut water[6]. 

The flowers of Cocos nucifera (L.) have a traditional 
use as a potent healer of many inflammatory disorders 
like postnatal changes. Food technology based studies 
are underway to use its powder as an alternate to wheat 
flour by considering its gluten free nature, nutritional 
value and natural sweetness. The flower (inflorescence) 
of Cocos nucifera (L.) may also be a natural and 
delicious alternative to wheat and grain, which is not 
explored yet. In India, the coconut flower infusions 
as tea are used for treating the disorders associated 
with menstrual cycle[7]. Coconut flower nectar is full 
of vitamins and minerals which contains 17 amino 
acids, minerals and vitamin C; has a broad spectrum of 
B vitamins (vitamin B1, B2, B3 and B6); and is high in 
potassium, magnesium, zinc and iron[8,9]. The coconut 
flower nectar syrup is available (ex: Bali Sun) as low 
glycemic ‘sap’ that was extruded from the coconut 
blossoms. Coconut flower relieves stress on pancreas 
and enzyme systems of the body, reducing the risks 
associated with diabetes and pancreatitis. It reduces 
problems associated with malabsorption syndrome 
and cystic fibrosis. However, the knowledge on the 
bioactive phytochemicals present in the extracts of 
coconut flower and their pharmacological effects are 
lacking. The traditional usage of coconut flowers as 
medicinal agent provoked us to explore the bioactive 
compounds present in the extract of Cocus nucifera (L.) 
flower and its medicinal properties in this study. 

The coconut flower is available as Ayurveda formulations 
and value added products for human consumption. 
An Ayurvedic preparation named “Thengin Pookula 
Lehyam”, made from coconut flowers, is widely used 
by the women of Kerala as a post-natal medicine and 
an in vivo study has proven a significant treatment 
effect of aqueous extract of coconut flower on induced 
Poly Cystic Ovarian Disease (PCOD) in rats, which 
supports the traditional uses[10]. In traditional medicine, 
it helps in relieving back pain, promoting lactation, 
reducing post-natal tension and anxiety. It also helps 
in recovery from health changes and in the overall 
development of the baby and the mother. Yet, not much 
research studies have been carried out on the medicinal 
properties of the flower extracts of Cocos nucifera (L.). 
The phytochemicals were analyzed by preliminary tests 
in different solvent as well as aqueous extracts of the 
flowers of Cocos nucifera, in which the ethanol extract 
was found to have phytosterols and tannins[11]. Tannins 
were reported in both fiber and inflorescence[12-14]. The 
alcoholic extract and oil of Cocos nucifera flower 
have shown a curative effect on alloxan-induced 
pancreatic cytotoxicity with an anti-diabetic action[15]. 
The polyphenol tannins and the phytosterols are the 
phytochemicals proven to have an effective anti-
inflammatory and anti-cancer properties[16-21]. Hence, 
the ethanol extract of Cocos nucifera flower may poses 
a good anti-inflammatory and anti-cancer potency and 
in this study, therefore we have used the ethanol extract 
of Cocos nucifera flowers for analysis.

Inflammation is a complex biological response of 
vascular tissues to harmful stimuli as a protective 
attempt by the organism to remove the injurious 
stimuli and initiate the healing process[22,23]. Injury and 
inflammation is also reported in pregnancy and the fetal 
inflammation plays a major role in the perinatal period 
and infancy[24,25]. However prolonged inflammation in 
colon like in Crohn’s disease and chronic ulcerative 
colitis, leads to colon carcinogenesis[26]. Recent studies 
have shown a strong association of inflammation in 
the promotion and progression of various cancers[27,28]. 
Hence, the recent trend in research is the search of 
medicinal agents having both anti-inflammatory and 
anti-cancer effects. The synthetic anti-inflammatory 
drugs leads to complications like gastrointestinal 
disorder[29] severe skin and soft tissue malfunction[30]. 
Similarly, the synthetic chemotherapeutic agents used 
to cure cancers are cytotoxic in nature and are harmful 
to the normal cells, causing various side effects. Hence 
in recent years, several plant sources are being studied 
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and considered as an alternative medicines to overcome 
the side effects and increase the quality of life[31,32]. 
Lung cancer is a malignant lung tumor which if left 
untreated, it can spread beyond the lung by the process 
of metastasis into nearby tissue or other parts of the 
body by mimicking inflammatory process[33-36]. Hence, 
the phytochemicals having anti-inflammatory activity 
and anti-cancer activity may be of a better choice to 
treat lung cancer. The phytochemicals can reduce the 
side effects by its anti-oxidant potency and improve 
the cytotoxicity of chemotherapy by decreasing the 
resistance to drugs. Several plant secondary metabolites 
have been trialed as adjuvant with chemotherapeutic 
drugs for treating various cancers[37]. During the past 
years, several parts of Cocos nucifera (L.) have been 
tested for different pharmacological properties. The 
aqueous extract of Cocos nucifera (L.) husk fiber 
has been proven to have anti-inflammatory and anti-
oxidant property in mice study[38] and it was found to be 
a good anti-neoplastic agent[39]. The ethanol extract of 
the seeds of Cocos nucifera (L.) and the aqueous kernel 
extract were found to have anti-inflammatory, anti-
ulcer and wound healing potency in rats[40,41]. However, 
no studies have been carried out for the Cocos nucifera 
(L.) flower extract till now, in spite of having many 
medicinal effects in traditional use. Hence, this study 
was focused to explore the medicinal potency and the 
phytochemicals of the ethanol extract of Cocus nucifera 
L. flowers. 

MATERIALS AND METHODS

Collection of sample and authentication: 

Fresh flowers of the plant Cocos nucifera (L.) were 
collected from Coimbatore, India. The plant materials 
were taxonomically identified and authenticated by the 
Botanical Survey of India and the voucher specimen 
(Authentication no: BSI/SRC/5/23/2017 Tech/3223) 
was retained in our laboratory for future reference.

Preparation of extract:

The flowers of Cocos nucifera (L.) were air dried under 
the shade for 7 d and ground in an electrical grinder to 
coarse powder. The powder was packed in the Soxhlet 
apparatus and extracted with ethanol for 24 h at about 
75°. The extract was dried and stored in the refrigerator 
until analysis[42].

Preliminary screening tests for phytochemicals:

The Cocos nucifera (L.) flowers extract was subjected 
to various preliminary phytochemical tests by following 

the reported biochemical test protocols as given below:

Mayer’s test for alkaloids: A small quantity of 
the extract was treated with few drops of dilute 
Hydrochloric Acid (HCl) and filtered. The filtrate was 
tested with Mayer’s reagent for the formation of cream 
precipitate. 

Sodium Hydroxide (NaOH) test for flavonoids: Few 
drops of NaOH solution was added to the extract and 
observed for the formation of intense yellow color that 
becomes colorless on addition of few drops of diluted 
HCl. 

Phenol test: The formation of intense colour upon 
addition of about 0.5 ml of ferric chloride to the extract 
was observed. 

Salkowski test for phytosterols: Equal volumes of 
chloroform and concentrated Sulfuric Acid (H2SO4) 
were added to the extract and shaken well. The 
appearance of red chloroform layer and greenish yellow 
fluorescence acid layer was observed. 

Ferric chloride test for tannins: The extract was 
boiled in 20 ml of water and then filtered. A few drops 
of 0.1 % ferric chloride was added to the filtrate and 
observed for the appearance of brownish green or blue-
black color. 

Molisch’s test for carbohydrates: About 2 drops of 
Molisch’s regent was added to the extract and then 2 ml 
of concentrated H2SO4 

was added carefully along the 
sides. The formation of violet ring at the junction was 
observed.

Ninhydrin test for amino acids: The extract was 
heated after addition of 2 drops of freshly prepared 0.2 
% ninhydrin reagent and the appearance of purple blue 
color was observed. 

Gas Chromatography–Mass Spectrometry  
(GC-MS) analysis for volatile phytochemicals:

The Thermo GC-Trace Ultra VER: 5.0 (Bremen, 
Germany) and Mass Spectroscopy (MS) DSQ II electron 
ionization mode with ionization energy of 70 eV was 
used in our GC-MS analysis for the ethanolic extract of 
Cocos nucifera L. flowers to identify the biologically 
important compounds. The column temperature was 
set to 80°-250° at 8°/min rate. The temperatures of 
280° and 290° were set for the GC injector and MS 
transfer respectively. The major carrier gas used was 
is helium and its flow rate was 1.0 ml/min. Then 1 μl 
volume of sample was used for the GC-MS analysis. 
The major compounds were identified by the retention 
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time and mass fragmentation patterns. The National 
Institute of Standards and Technology (NIST)/Wiley 
9.0 library was used[43] for the comparative detection of 
compounds.

Evaluation of in vitro anti-inflammatory activity:

The study was carried out based on relevant 
literature[44]. The reaction mixture (5 ml) consisted 2.8 
ml of phosphate buffered saline (pH 7.4), 0.2 ml of egg 
albumin (from fresh hen’s egg) and 2 ml of varying 
concentrations of ethanolic extract of Cocos nucifera 
L. flowers so that the final concentrations become 1000, 
2000, 4000 and 8000 µg/ml. Similar volume of double-
distilled water served as control. Then the mixture was 
incubated at 37° for 15 min in a Bio-Oxygen Demand 
(BOD) incubator and then heated at 70° for 5 min. After 
cooling, the absorbance of the solution was determined 
to measure the protein denaturation level by using 
Ultraviolet-Visible (UV-Vis) spectrophotometer at 
the wavelength of 660 nm by using vehicle as blank. 
Diclofenac sodium at the final concentration of 500 µg/
ml was used as reference drug and treated similarly for 
determination of absorbance. The experiments were 
performed in triplicate. The percentage inhibition of 
protein denaturation as measure of anti-inflammation 
was calculated by using the following formula: 

Percent inhibition=100×(Vt/Vc-1)

Where, Vt=Absorbance of test sample and 
Vc=Absorbance of control

Evaluation of in vitro anti-cancer activity on human 
lung cancer cell line:

The anticancer effect of the Cocos nucifera L. flower 
extract was investigated against the human lung cancer 
cell line (A549) using 3-(4,5-dimethylthiazol-2-yl)-
2,5-Diphenyl Tetrazolium Bromide (MTT) assay[45]. 
A549 cells were procured from National Centre for 
Cell Science at Pune and maintained in Roswell 
Park Memorial Institute (RPMI)-1640 supplemented 
with 10 % Fetal Bovine Serum (FBS), antibiotic 2 
% (streptomycin) in a humidified atmosphere of 5 % 
Carbon Dioxide (CO2) at 37°. The stock cultures were 
grown in culture flask and experiments were carried out 
in 96 well plate. Cells were placed on 96 well plates 
and allowed to grow in CO2 incubator for 24 h (37°, 
5 % CO2). The cells were then treated with different 
concentrations of the ethanolic extract in triplets 
ranging from 25, 50, 75, 100, 125, 150, 175, 200 µg/
ml for 24 h by incubating at 37° and 5 % CO2. After 
this, 20 μl MTT stock solution (5 mg/ml in phosphate-

buffered saline) was added to each well and incubated 
for 4 h. Then 20 μl Dimethyl Sulfoxide (DMSO) was 
added to each well to dissolve the MTT metabolic 
product. Then the plate was shaken at 150 rpm for 5 
min and the optical density was measured at 570 nm. 
The cell viability was calculated as follows:

Percentage cell viability=(OD of control−OD of test 
compound/OD of control)×100

Where, OD=Optical Density

RESULTS AND DISCUSSION

The results of phytochemical analysis comprehensively 
validated the presence of therapeutically important 
and valuable secondary metabolites in Cocos nucifera 
L. flower extract. The phytochemical preliminary 
screening showed the presence of phytosterols and 
tannins. Surprisingly the extract was negative for 
carbohydrates, amino acids, flavonoids and phenols as 
shown in Table 1.

The GC-MS chromatogram as shown in fig. 1 revealed 
the presence of 152 compounds, which includes several 
phytosterols and few fatty acids, polyphenols and 
terpenes. The phenolic terpene and sterol compounds 
identified with higher probability match with reference 
compound and peak area are listed as shown in  
Table 2. The most bioactive secondary metabolites, 
having anti-inflammatory and anti-cancer activities such 
as quercetin derivative, eugenol, catechol, stigmasterol, 
campesterol, tertiary butylhydroquinone were identified 
in this list and their biological importance, which are 
the focus of current research are given in Table 3. 
Furthermore this result shows the presence of more 
phytosterols, which is correlating with the result of 
preliminary phytochemical tests. 

The results reveal that the flower extract of Cocos 
nucifera L. has good in vitro anti-inflammatory 
activity as shown in Table 4. The ethanolic extract 

S.NO Phytochemicals Ethanolic extract

1 Alkaloids -

2 Flavonoids -

3 Phenol -

4 Phytosterols +

5 Carbohydrates -

6 Tannins +

7 Aminoacids -

TABLE 1: THE PHYTOCHEMICALS PRESENT 
IN ETHANOLIC EXTRACTS OF Cocos nucifera 
FLOWERS

Note: Where, (+): Presence and (-): Absence
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Fig. 1:The GC-MS chromatogram of the ethanol extract of the Cocos nucifera (L.)

S. No Compound Molecular 
formula

Molecular 
weight Probability Area %

1 Catechol/1,2-Benzenediol C6H6O2 110 88.83 1.17

2 Eugenol C10H12O2 164 14.66 0.69

3 3-Allyl-6-methoxyphenol C10H12O2 164 11.52 0.69

4 2-tert-Butyl-4-isopropyl-5-methylphenol C14H22O 206 28.17 2.67

5 2-Allyl-5-t-butylhydroquinone C13H18O2 206 10.06 2.67

6 4-((1E)-3-Hydroxy-1-propenyl)-2-methoxyphenol C10H12O3 180 66.55 0.91

7 24,25-Dihydroxycholecalciferol C27H44O3 416 25.29 4.97

8 9,10-Secocholesta-5,7,10(19)-triene-3,24,25-triol, C27H44O3 416 25.29 4.97

9 Quercetin 7,3',4'-trimethoxy C18H16O7 344 9.34 1.75

10 Dehydroergosterol 3,5-dinitrobenzoate C35H44N2O6 588 28.86 1.1

11 (22E)-Ergosta-5,7,9(11),22-tetraen-3á-ol C28H42O 394 21.52 1.1

12 (E)-5,10-secocholest-1(10)-en-3,5-dione C27H44O2 400 36.63 12.93

13 Ergost-5-en-3-ol, (3á,24R)- (CAS) C28H48O 400 24.4 12.93

14 Ergost-5-en-3-ol, (3á)- C28H48O 400 24.4 12.93

15 Campesterol C28H48O 400 24.4 12.93

16 Stigmasterol C29H48O 412 79.62 20.3

17 Stigmasta-5,22-dien-3-ol, (3á,22E)- (CAS) C29H48O 412 79.62 20.3

18 Stigmasta-5,22-diene, 3-methoxy-, (3á,22E)- C30H50O 426 5.12 20.3

19 Stigmasta-5,22-dien-3-ol, (3á,22E)- (CAS) C29H48O 412 79.62 20.3

20 5à-Cholestan-3-one C27H46O 386 15.2 0.6

21 7á-Methylcholesterol C28H48O 400 6.52 12.93

22 19-Methylene-5,10-secocholestan-3,5-dione C27H44O2 400 1.21 12.93

23 Cholesta-22,24-dien-5-ol, 4,4-dimethyl C29H48O 412 9.39 20.3

TABLE 2: PHENOLIC, TERPENE AND STEROL PHYTOCHEMICALS COMPOUNDS IDENTIFIED IN GC-MS
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S.No Compound Biological activity

1 Quercetin (and derivatives) Anti-cancer[46]; anti-inflammatory[47]

2 Eugenol Anti-inflammatory[48]; anti-cancer[49]

3 Catechol Molecular action on lung cancer[50]; anti-inflammatory[51,52]

4 Stigmasterol Anti-bacterial and anti-inflammatory[53]; protective against risk of ovarian cancer[54]

5 Campesterol (and derivatives) Cytotoxic and anti-inflammatory[55]

6 Tert-butylhydroquinone Protection against ulcer[56]

TABLE 3: THE SELECTED COMPOUNDS IDENTIFIED IN GC-MS HAVING RESEARCH FOCUS

S. No Treatment 
concentration (µg/ml)

Percentinhibition of 
protein denaturation

1 Extract-1000 54.51±11.45

2 Extract-2000 60.63±9.20

3 Extract-4000 75.02±11.16

4 Extract-8000 88.40±6.38

5 Std (Diclofenac)-500 75.90±9.02

TABLE 4: EFFECT OF Cocos nucifera FLOWER 
EXTRACT ON INHIBITION OF PROTEIN 
DENATURATION

Note: Results are expressed as mean±SD

of Cocos nucifera flower at 4000 µg/ml showed a 
percentage inhibition of 75.02±11.16 which is similar 
to the percentage inhibition of standard drug diclofenac 
sodium (75.90±9.02) at 500 µg/ml.

The result of MTT assay performed to investigate the 
cytotoxic activity of Cocos nucifera L. flower ethanolic 
extract showed an increased percent inhibition on 
the growth of A549 cell line with the increasing 
concentration of treatments from 25-200 µg/ml as shown 
in Table 5. The treatment at highest concentration of 
200 µg/mL showed a maximum of 96.15 % inhibition 
on cell growth as shown in fig. 2. The Half-Maximal 
Inhibitory Concentration (IC50) value was found to be 
90.2 μg/ml.  

The phytochemicals derived from medicinal plants 
have gained significant and considerable recognition 
as natural non-toxic therapeutic agents in recent past 
few years. All the valuable phytochemicals proven to 
have bioactive potency was identified based on the 
preliminary screening in the crude extracts. The different 
extracts of various parts of the Cocos nucifera (L.) 
were studied extensively for various pharmacological 
properties. On the other hand, the studies on the flowers 
of Cocos nucifera (L.) are in infancy stage though it has 
been developed as Ayurveda preparations based on its 
traditional usage. One study has identified the bioactive 
phytochemicals having valuable therapeutic index in 
various extracts of the flowers of Cocos nucifera (L.) 
by preliminary screening tests. 

This study was focused on the ethanol extract of the 
flowers of Cocos nucifera (L.) for the identification 
of bioactive compounds by GC-MS analysis and  
in vitro screening for anti-inflammatory and anti-cancer 
properties. The preliminary phytochemical screening 
tests revealed the presence of phytosterols and 
tannins in the extract which is in line with the report 
of Dyana et al.[11]. Epidemiological data suggests that 
the phytosterol content of the diet is associated with a 
reduction in common cancers including cancers of the 
colon, breast and prostate[57]. Phytosterols potentially 
enable the human system for more robust antitumor 
responses, by boosting the immune recognition of 
cancer, influencing hormonal dependent growth of 
endocrine tumors and altering sterol biosynthesis[58,59]. 
In addition, phytosterols have effects that directly 
inhibit tumor growth, including the slowdown of cell 
cycle progression, the induction of apoptosis and the 
inhibition of tumor metastasis[60]. Several phytosterols 
have shown a good anti-inflammatory activities as 
per the review article of recent studies[20]. Tannins 
(commonly referred to as tannic acid) are water-soluble 
polyphenols that are present in many plant foods, 
including buds. Tannins isolated from various plants 
have shown good anti-inflammatory activity in animal 
models[16]. Tannins have also shown remarkable activity 
in cancer prevention[61]. Hence, the anti-inflammatory 
and anti-cancer effects exerted by the ethanol extract 
of Cocos nucifera (L.) in this study might be because 
of the presence of sterols and tannins as reported in the 
preliminary screening tests.

Furthermore, in this study, a total of 152 phytochemicals 
were identified by GC-MS analysis, as the first report 
on the flower extract of Cocos nucifera (L.). The list 
of compounds include few biologically active fatty 
acids, fatty esters, simple polyphenolics, flavonoid 
derivatives and several phytosterols, majorly, stigma 
sterol derivatives. Surprisingly, no notable tannin 
compounds have been identified in the GC-MS report. 
A recent systematic meta-analysis has revealed that the 
phytosterol intake protects from cancer risk[62]. A case 
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control study has revealed that the highest quintile of 
stigmasterol intake has associated with a lower risk of 
developing ovarian cancer[54]. Few compounds having 
therapeutic index as listed in Table 3 are the much 
focused phytochemicals as per the recent research 
reports.

The egg albumin denaturation bioassay was carried 
out to study the anti-inflammatory property and 
a concentration dependent per cent inhibition of 
denaturation was observed for the Cocos nucifera (L.) 
flower ethanol extract in this study. Furthermore, the 
concentration of 4000 µg/ml has shown a similar percent 
inhibition as the standard and strong anti-inflammatory 
drug diclofenac has shown. This indicates a good anti-
inflammatory activity. The phytochemicals present 
in the Cocos nucifera (L.) extract such as quercetin, 
eugenol, catechol, stigmasterol, campesterol, tertiary 
butylhydroquinone and their derivatives as identified 

by GC-MS analysis as listed in Table 3 and may be 
responsible for its anti-inflammatory activity. However, 
further in vitro studies and validations using in vivo 
models are warranted.

In the MTT assay, the ethanol extract of Cocos nucifera 
(L.) flower has shown a 96.15 % cell inhibition on 
growth of A549 cells, which is a good anti-cancer 
activity when compared to the anti-cancer effects 
shown by the ethanol extracts of other plant sources 
such as Piper betel leaf (80 %) and Abutilon indicum to 
(72.1 %) at 200 µg/ml[63]. This implies that the flower 
extract of Cocos nucifera L. has comparatively a good 
anti-cancer activity against human lung cancer cell 
line. The anti-cancer potency may be contributed by 
the significant phytochemicals present in the extract as 
identified by GC-MS analysis such as flavones such as 
quercetin derivative; simple phenolic compounds like 
eugenol, catechol and, phytosterols such as stigmasterol 
and campesterol. 

S.NO Concentration (µg/ml) Average OD values Percent inhibition of cell growth

1 25 0.412±0.008 24.54

2 50 0.317±0.012 41.94

3 75 0.268±0.008 50.91

4 100 0.212±0.007 61.17

5 125 0.141±0.006 73.44

6 150 0.092±0.010 83.15

7 175 0.025±0.004 95.42

8 200 0.021±0.003 96.15

TABLE 5: ANTI-CANCER ACTIVITY OF Cocos nucifera L. FLOWER EXTRACT BY MTT ASSAY ON A549 
CELLS

Note: OD: Optical Density

Fig. 2: The percent inhibition on A549 human lung cancer cell line and the IC50 value for Cocos nucifera flower extract
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The other parts of Cocos nucifera (L.) also have 
shown such medicinal properties. A review article 
has highlighted the phytochemicals of the husk fiber 
extract of the plant Cocos nucifera (L.) and their 
various medicinal properties[2] which also support our 
study results. In an in vivo study, the aqueous extract of 
coconut flower has shown an effective treatment action 
on PCOD. An in vivo anti-tumor activity was reported 
by a previous study for the coconut flower extract[64]. 
The chemopreventive action exerted in mice by the 
ethanol extract of coconut fruit powder was due to the 
presence of flavonoids and tannins[65]. The polyphenol 
rich phenolic extract of coconut kernel has shown anti-
cancer molecular effects on human prostate cancer cell 
lines[66]. The anti-cancer properties of sterols present in 
coconut products were indicated by an article[67].

The phytochemical screening tests of the ethanol extract 
of Cocos nucifera (L.) flowers have demonstrated 
the presence of phytosterols and tannins, which are 
having many medicinal properties. The phytochemicals 
identification by GC-MS analysis also done first time 
for the ethanol extract of Cocos nucifera (L.) flowers 
and reported the presence of bioactive phytosterols. 
In this study, the extract has shown a very good anti-
inflammatory and anti-cancer potency against A549 
cell line in the in vitro assays. The bioactive compounds 
identified in GC-MS analysis such as quercetin, 
eugenol, catechol, stigmasterol, campesterol, tertiary 
butylhydroquinone and their derivatives, which are 
having anti-inflammatory and anti-cancer potency, are 
implicated as the reason for these pharmacological 
actions. Thus, the traditional knowledge on the healing 
potency of coconut flower needs to be explored for 
the development of drug formulations with scientific 
validation. This can lead to the development of effective 
anti-inflammatory and anti-cancer drugs from the 
natural sources. However, further in vivo and clinical 
investigations on the phytosterol fraction of the flower 
of Cocos nucifera (L.) are warranted to explore the 
pharmacologic potency.
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