Original Research Article

¥ -

SACRED HEART RESEARCH PUBLICATIONS

Journal of Functional Materials and Biomolecules

Journal homepage: www.shcpub.edu.in

J. Funct. Mater. Biomol. 9 (1) (2025) pp 872-878

] T
™

ISSN: 2456-9429

Phytochemical screening and antioxidant property of Cocos nucifera sheath

V. Gopalakrishnan¥*, A. Poongothail, J. Reshma® and G. Sivaelango!

Received on 06 March 2025, accepted on 11 April 2025,
Published online on June 2025

Abstract

Unpleasant side effects associated with prolonged use
of current antioxidant, anti-inflammatory drugs have
necessitated a need for new drugs with limited side effects.
Plants rich in antioxidants have been suggested as
potential sources of anti-inflammatory compounds. Thus,
the anti-inflammatory and antioxidant activities of
extracts of Cocos nucifera sheath with widespread use in
folkloric medicine in India were evaluated in this study.
The phytochemical composition of aqueous and ethanol
extracts of C. nucifera sheath were determined using
standard methods. Antioxidant potential was screened
using the DPPH assays. The anti-inflammatory activities
were evaluated using anin vivo assay. Aqueous sheath
extract established the existence of carbohydrates,
quinines, terphenoids and steroids, whereas ethanol
extracts contains carbohydrates, tannins,
alkaloids, quinines, terphenoids and
dependently the plant extracts shows the potential free
radical scavenging effect against DPPH radical. Ethanol
and aqueous extracts scavenges the free radicals
effectively from concentration ranges of 20-100 pg/ml,
which shows 20-55% of DPPH radical inhibition. Aqueous
and ethanol extracts of C. nucifera sheath shows significant
anti-inflammatory activity at dose dependent manner. The
activity is compared with diclophenac sodium, a standard
anti-inflammatory drug. The ethanol extract at the
concentration of 100-500ug shows 10-53% inhibition of
protein denaturation. Hence the present study suggests
that Cocos nucifera sheath may be used as a potential
source to treat oxidative stress and tissue injury related
problems.
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1. Introduction

Free radicals surpass the level of antioxidants in living

organisms which leads to develop oxidative stress. Free

radicals are the molecules possess unpaired electron in

their configuration. This imbalanced consequence leads to
develop several diseases due to damage in DNA, protein
and lipids through the chemical reaction called oxidation
[Wu et al, 2013]. Mild to moderate level these oxidants
may exert beneficial effects to the biological systems;
however at high concentration it can be harmful, respon-
sible for onset and progession of diabetes, cancer, athero-
sclerosis, metabolic defects and cardiovascular disease
[Taniyama and Griendling, 2003]. Radicals like singlet ox-
ygen (102), Superoxide radicals (02e-), hydroxyl radicals
(*OH) and hydrogen peroxide (H202) are the most com-
mon reactive oxygen species (ROS) in living organisms
which are generated during their metabolic process as a
by-product [Sato et al., 2013]. Phosphorylation of proteins,
apoptosis of cells, immunity, cell differentiation and activa-
tion of factors regulating transcription process are de-
pends on enough production of ROS in living system and
should reside inside of the cell at low level.

Mitochondria serves as a major cell organelle for the
production of ROS, through some pathological and physio-
logical events such as cellular respiration during metabo-
lism of arachidonic acid; can leads to generate superoxide
radicals by LOX (lipoxygenases) and COX (cyclooxygenas-
es) in inflammatory and endothelial cells [Al-Gubory et al,,
2012]. Though these organelles possess natural free radi-
cal scavenging capacity, cannot able to clear the entire

amount of mitochondrial ROS [Hansen et al., 2006]. Living
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cells deploy defense mechanism to protect injury from
ROS is termed as antioxidant system mainly based on en-
zymatic machinery like superoxide dismutase (SOD), cata-
lase (CAT) and glutathione peroxidase (GPx) and non-
enzymatic machinery like Vitamin C and Vitamin E [De-
ponte, 2013]. These antioxidants can act as an electron
donor, donates electron to free radicals thereby produce
stable molecule with less reactive nature.

Active inflammatory cells at inflammatory site enhance
the synthesis of enzymes such as protease, collagenase,
elastase, lipases, acid hydrolase, phosphatase and highly
reactive free radicals like superoxide, hydroxyl radical, hy-
drogen peroxide, and mediator chemicals such as com-
plement component, nitric oxide, chemokines, cytokines,
eicosanoids; which collectively cause oxidative stress and
tissue damage. The process involved in inflammation can
activates phagocytosis through macrophages and neutro-
phils leads to generate large quantity of ROS and RNS (re-
active nitrogen species) like superoxide, nitric oxide, hy-
drogen peroxide peroxynitrite and hydroxyl radicals to
neutralize the effect of invading agents [Fialkow et al,,
2007]. Uncontrolled formation of ROS and RNS during in-
flammatory condition and diffuse out of these reactive
species can develop oxidative stress and tissue injury in
the affected area. Proinflammatory cytokines responds to
nonphagocytic cells also responsible for the production
highly reactive oxygen and nitrogen species [Wu et al,,
2013; Li et al,, 2015]. Hence, it clearly evidenced that the
inflammatory process can persuade oxidative damage to
the cells, the oxidative stress can also induce inflammation
through activation of multiple pathways.

Several anti-inflammatories as well as antioxidant
drugs were formulated ant used for the ailment of oxida-
tive stress, tissue inflammation and its related diseases,
however none is found to potent, because they can cause
undesirable side effects to the biological organisms. Hence
researchers mainly focused on plant-based material to
treat oxidative stress and tissue injury since they possess
less toxic nature when compared to commercially availa-

ble drugs. One such plant is Cocos nucifera (L.) Arecaceae

family plant has used traditional medicine but lack of sci-
entific security. Hence in our study we planned to explore
the phytochemical composition, antioxidant and anti-

inflammatory activities of aqueous and ethanol extract of

Cocos nucifera Sheath.

Figure 1: Cocos nucifera sheath

2. MATERIAL AND METHODS
2.1 Chemicals

Ethanol, DPPH, Ascorbic Acid, Sodium Chloride (NacCl),
Potassium Chloride (KCl), Disodium Hydrogen Phosphate
(Na2HPO4), Potassium Dihydrogen Phosphate (KH2P04),
Hydrochloric Acid (HCI), Hen’s Egg, Diclofenac Sodium
were purchased from Mumbai.
2.2 Collection and preparation of Cocos nucifera
sheath

Sheath of cocos nucifera were collected from trees near
Pudupet village, Tirupattur district, Tamil Nadu, India.
Sheath were collected and allowed to shade dry for about
one week. After that dried sheath are grind well to obtain a
powder. 10mg of sheath powder was mixed with 100 ml of
distilled water and ethanol, separately to prepare aqueous
and ethanol extracts, respectively. Then the resultant mix-
ture was kept under rotary incubator for up to 24 hours.
After completion of the incubation the mixture was filtered
and used for further analysis.
2.3 Qualitative phytochemical screening

The phytochemical analysis of aqueous and ethanolic
extract of cocos nucifera sheath was performed using a

standard method. This screening was done to give a gen-
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eral overview of the several groups of chemicals that were
present in the algal extract. The extracts are utilized in ad-
ditional research [Harbone 1998 and Kokate 2001].

2.4 Antioxidant activity

2,2-diphenyl-1-picrylhydrazyl free radical scavenging ac-
tivity assay by brand Williams et al. (1995)

The free radical scavenging potential of aqueous and etha-
nolic sheath extract was determined using DPPH [Brand
Williams et al.,, 1995]. The DPPH solution (0.006% w/v)
was prepared in methanol. Different concentrations of
aqueous and ethanolic sheath extract (50, 100, 150, 200
and 250 pg/ml) was prepared. Algal extracts were mixed
with 300ul of DPPH solution in dark room. Ascorbic acid,
which is a strong antioxidizing agent is taken as standard,
prepared in different concentrations using distilled water
(50,100, 150, 200 and 250 pg/ml). Different concentration
of ascorbic acid was taken with 300 pul of DPPH solution in
dark room. The prepared solution of ascorbic acid and al-
gal extracts were incubated for 30 minutes and then ab-
sorbance was measured using UV Spectrophotometer at
517 nm. Methanol and DPPH serves as a blank and the ex-
periment was expressed as the inhibition percentage of
free radical by the sample and was calculated using the fol-
lowing formula;

DPPH radical scavenging activity (%) = (Control OD-
Sample OD) / Control OD x 100

2.5Anti-inflammatory activity by egg albumin dena-
turation assay

Inhibition of egg albumin denaturation was determined
using the method prescribed by chandra, et al 2012.

To prepare phosphate buffer saline (pH 6.4) 8 g of sodium
chloride (NaCl), 0.2 g of potassium chloride (KCl), 1.44 g of
disodium hydrogen phosphate (NaZHPO4), and 0.24 g of
potassium dihydrogen phosphate (KH2P04) were dis-
solved in 800 ml of distilled water. The pH was adjusted to
6.4 using 1N hydrochloric acid (HCl) and made the volume
to 1000 ml with distilled water. Control solution (5 ml):
0.2 ml of egg albumin (from fresh hen’s egg), 2.8 ml of
phosphate buffer (pH 6.4), and 2 ml of distilled water.
Standard solution (5 ml): 0.2 ml of egg albumin, 2.8 ml of

phosphate buffer, and 2 ml of various concentrations of
the standard drug diclofenac sodium (50-250 pg/ml). Test
solution (5 ml): 0.2 ml of egg albumin, 2.8 ml of phosphate
buffer, and 2 ml of various concentrations of test samples
(50-250 ug/ml).
Procedure
2.8 ml of phosphate buffer (pH 6.4) and 0.2ml of egg albu-
min were incubated with various concentrations
(50,100,150,200 and 250 pg/ml) of test samples and
standard drug diclofenac sodium (50,100,150,200 and 250
pg/ml) then the samples were incubated at 37°C for 15
minutes and heated at 70°C for 5 minutes. After cooling,
the absorbance of the above solutions was measured using
ultraviolet visible spectrophotometer at 660 nm. The per-
centage inhibition of protein denaturation was calculated
using the following formula.
Percentage inhibition = (Abs control — Abs sample)/
Abs control x 100
3. RESULTS AND DISCUSSION

The qualitative phytochemical analysis revealed the
presence of numerous biologically important secondary

metabolites both in aqueous and ethanol extract of Cocos

nucifera sheath was depicted in table 1.

Table 1: Qualitative Phytochemical Analysis of C. nu-

cifera sheath extracts

S.No | Phytochemicals | Aqueous ex- | Ethanol ex-
tract tract
1 Carbohydrates + +
2 Tannins - +
3 Saponins - +
4 Alkaloids - +
5 Flavonoids - -
6 Glycosides - -
7 Quinones + +
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8 Phenols - -
9 Terpenoids + +
10 Steroids + +

+ indicates presence - indicates absence

Aqueous sheath extract established the existence
of carbohydrates, quinines, terphenoids and steroids,
whereas ethanol extracts contains carbohydrates, tannins,
saponins, alkaloids, quinines, terphenoids and steroids.
Non-nutrient biologically vital secondary metabolites are
derived mainly from ecology; it exerts numerous beneficial
as well as pharmacological properties to the health of hu-
mans. Plant secondary metabolites are organic compounds
not involved directly in the regular development, growth
and organism’s reproduction. Phytochemicals plays a ma-
jor role in the plant’s adaptation to the environment but it
characterizes chief foundation of pharmaceuticals (Nasir
Mahmood et al., 2019). The qualitative analysis of second-
ary metabolites in aqueous and ethanol extracts of C. nu-
cifera proved that the sheath extracts possess various im-
portant phytochemicals, which readily accounts for the
traditional medicinal uses of this C. nucifera sheaths. By
nature alkaloids possess significant pharmacological ef-
fects to human well-being. Most of the artificial and semi-
synthetic medicines are derived mainly from slight modifi-
cations from the structure of alkaloids. Heterocyclic nitro-
gen compound alkaloid mainly derived from tyrosine,
tryptophan and lysine. Alkaloids exert wide range of
pharmacological activities which includes antibiotics, anti-
cancer and several degenerative diseases. By these vast
pharmacological properties, alkaloids play a potent part in
the design of pharmaceutical medications particularly for
inflammatory disorders and cancer [Kaur and Arora,
2015]. As a secondary metabolite, alkaloids believed to
perform a self-protective role against various pathogens
and herbivores. Owing to their significant biological activi-
ty, nearly 12000 alkaloids are known to exploit as stimu-

lants, poisons, pharmaceuticals and narcotics.

Sterols encompass numerous chief clusters of
steroids categorized by having functional hydroxyl moiety
at carbon-3, having 8 configuration and at the C-17 it has
8-10 or even more atoms of carbon in their side chains.
Steroids most predominantly occurred in the kingdom of
plant as well as animals. Sterols act as important mem-
brane constituents by its structural role and play a key role
in biosynthetic sequences which lead to the steroidal spe-
cies. For the plant biosynthesis, sterols act as starting ma-
terial. Sterols cannot formed by human system, so it con-
sumed only through diet. Several reports suggested that
sterols decrease the level of cholesterol in serum. The
sterols derived from plants serves as chief source for in-
secticides, steroid compound, anticancer and antioxidant
formulations. Several reports suggest that the phytosterol
shaving potent anti-cancer of ovary, stomach, lungs and
breast cancer and anti-inflammatory and antioxidant ac-

tivity.

The large complex biomolecule having polyphenol
nature possess enormous hydroxyl groups along with oth-
er suitable subgroups like carboxyl are termed as tannins.
Carboxyl groups involves in the formation of strong com-
plex with various macromolecules (Navarrete 2013). Tan-
nins used in the ink making, tanning, dyeing and in medi-
cine. Provisionally tannins are termed as, compound ex-
tracted from plant origin owing the property to convert
skins of animals into leathers. By their chemical properties
they were classified into hydrolysable and condensed tan-
nins. Biologically most significant secondary metabolite
saponins found enormously in plants, herbs, beans and
vegetable (Francis et al., 2002; Haralampidis et al. 2002).
Saponins contains wide variety of structure by sugar chain
and aglycones, it possess various pharmacological and bio-
logical activities and act as an important active ingredient
in ancient medicines. Terpenoids, synthesised by plant
kingdom as a tiny molecular product has potent pharma-
cological properties such as antibacterial, anti-

inflammatory, antiviral, antimalarial, anticancer and cho-

lesterol synthesis inhibition.
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In-vitro antioxidant activity of aqueous and etha-
nol extracts of C. Nucifera sheath were depicted in figure 2.
Dose dependently the plant extracts shows the potential
free radical scavenging effect against DPPH radical. Etha-
nol and aqueous extracts scavenges the free radicals effec-
tively from concentration ranges of 20-100 pg/ml, which
shows 20-55% of DPPH radical inhibition. The basis of this
antiradical activity assay is the reduction of DPPH* (DPPH
radicals) under dark environment in the solution of etha-
nol. At 517 nm, the odd electron arrangement in DPPH

displays solid maximum absorption.
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Figure 2: in-vitro antioxidant activity of C. nu-

cifera sheath extracts

Hydrogen donor molecules such as antioxidants
having free radical scavenging effect provides the electron
to free radicals, thus makes free radicals odd electrons to
become paired off. This electron pairing in the fee radicals
leads to decreased absorption strength, resulting decolori-
zation is stoichiometric with respect to free radical cap-
tured electrons number. The free radical scavenging activi-
ties of extracts depend on the capacity of antioxidant com-
pounds to lose hydrogen and the structural conformation
of these components. Ascorbic acid serves as standard an-
tioxidant compound. Nitrogen centered stale free radial

DPPH can adopt hydrogen or electron radical in order to

become a constant diamagnetic molecule. DPPH radicals
act with appropriate reducing agents, then depriving
colour stoichometrically with the number of electrons
depleted which is measured spectrophotometricallty at
517 nm (Karou et al., 2005). When compared to aqueous
sheath extract, ethanol extracts possess significant DPPH
scavenging activity. At the concentration of 100ug,
ethanolic sheath extract scavenges more than 55% of the

DPPH radicals.

The anti-inflammatory activity of the sheath ex-
tract is depicted in figure 3. Aqueous and ethanol extracts
of C. nucifera sheath shows significant anti-inflammatory
activity at dose dependent manner. The activity is com-
pared with diclophenac sodium, a standard anti-
inflammatory drug. The ethanol extract at the concentra-

tion of 100-500pg shows 10-53% inhibition of protein de-

naturation.
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Figure 3: Anti-inflammatory activity of C. nu-

cifera sheath extracts

In the development of some arthritic diseases, de-
naturation of the proteins found in the tissues may cause
the auto-antigen production, which causes the tissue inju-
ry. Hence denaturation of tissue protein is thought to be a
significant clinical marker for tissue inflammation and dis-

ease like arthritis. Protein denaturation preventing agents
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could be potential candidate for the development of anti-
inflammatory drugs. In view of this point, in the current
study, the protein denaturation bioassay study was select-
ed to assess the in-vitro anti-inflammatory activity of
sheath extracts with a wide range of dose concentrations.
The data obtained from the present findings shows that
the sheath extracts exhibit dose dependent inhibition of
protein denaturation. The increased absorbance in ethanol
and aqueous extracts and the standard drug indicates the
inhibition of protein denaturation (increase the protein

stabilizing activity) with increased concentration.
4. CONCLUSION

The Cocos nucifera sheath extracts possess various
secondary metabolites such as alkaloids, tannins, steroids,
terpenoids, saponins, quinines and carbohydrates which
were evidenced by their qualitative phytochemical analy-
sis. The both aqueous and ethanol extracts of Cocos nucif-
era sheath showed a significant antioxidant activity com-
pared to standard ascorbic acid by diphenyl-§-
picrylhydrazyl (DPPH) free radical scavenging method.
When compared to standard anti-inflammatory drug diclo-
fenac, plant extracts displayed dose dependant inhibition
of protein denaturation. The significant antioxidant and
anti-inflammatory activity of Cocos nucifera sheath ex-
tracts mainly attributed by its various biological important
secondary metabolites. Hence the present study suggests
that Cocos nucifera sheath may be used as a potential
source to treat oxidative stress and tissue injury related

problems.
5. REFERENCE

[1] Collins T. Acute and chronic inflammation. In:
Cotran R. S., Kumar V., Collins T., editors. Robbins
Pathologic Basis of Disease. Philadelphia, Pa, USA:
W.B. Saunders; 1999. pp. 50-88.

[2] Fialkow L. Wang Y., Downey G. P. Reactive oxygen

and nitrogen species as signaling molecules

regulating neutrophil function. Free Radical

Biology and Medicine. 2007;42(2):153-164.

[3] Wu Y., Lu ], Antony S., et al. Activation of TLR4 is

required for the synergistic induction of dual
oxidase 2 and dual oxidase A2 by IFN-y and
lipopolysaccharide in human pancreatic cancer
cell lines. The Journal of Immunology.

2013;190(4):1859-1872,

[4] Li ], Lan T, Zhang C., et al. Reciprocal activation

between IL-6/STAT3 and NOX4/Akt signalings
promotes proliferation and survival of non-small
cell lung cancer cells.

2015;6(2):1031-1048.

Oncotarget.

[5] Wu J. Q. Kosten T. R., Zhang X. Y. Free radicals,

antioxidant defense system, and schizophrenia.
Progress in Neuro-Psychopharmacology &

Biological Psychiatry. 2013;46:200-206.

[6] Taniyama Y. Griendling K. K. Reactive oxygen

species in the vasculature. Hypertension.
2003;42:1075-1081.

[7] Sato H., Shibata H., Shimizu T., Shibata S., Toriumi

H. Ebine T. Differential cellular localization of
antioxidant enzymes in the trigeminal ganglion.

Neuroscience. 2013;248:345-358.

[8] Al-Gubory K. H., Garrel C., Faure P., Sugino N. Roles

of antioxidant enzymes in corpus luteum rescue
from reactive oxygen species-induced oxidative
stress.  Reproductive = Biomedicine  Online.

2012;25:551-560.

[9] Hansen J. M., Go Y. M., Jones D. P. Nuclear and

mitochondrial compartmentation of oxidative
stress and redox signalling. Annual Review of

Pharmacology and Toxicology. 2006;46:215-234.

Deponte M. Glutathione catalysis and the
reaction mechanism of glutathione-dependent
enzymes. Biochimica et Biophysica Acta.

1830;2013:3217-3266.

IS RS A T S



Original Research Article

J. Funct. Mater. Biomol. 9 (1) (2025) pp 872-878

V. Gopalakrishnan et.al.

[11] Kumar S., Pandey A. K. Free radicals:
health implications and their mitigation by
herbals. British Journal of Medicine and Medical

Research. 2015;7:438-457.

[12] Genestra M. Oxyl radicals, redox-sensitive
signalling cascades and antioxidants. Cellular

Signalling. 2007;19:1807-1819.

[13] Valko M., Leibfritz D., Moncola ]., Cronin
M. D., Mazur M., Telser ]. Free radicals and
antioxidants in normal physiological functions
and human disease. The International Journal of

Biochemistry & Cell Biology. 2007;39:44-84.

[14] Harbone ]B. Phytochemical Methods.
London: Chapman and Hall; 1998. p. 117-9.

[15] Kokate CK, Purohit AP, Gokhale SB. Drugs
containing glycosides, drugs containing tannins,
lipids and protein alkaloids. Text Book of
Pharmacognosy: Carbohydrate and Derived
Products. 7th ed. India: Nitrali Prakashan; 2001. p.
133-66,167-254, 255-269, 272-310, 428-523.

[16] Brand Williams W, Cuvelier ME, Berset C.
Use of a free-radical method to evaluate
antioxidant  activity. Food  SciTechnolLeb

1995;28:25-30.

[17] Chandra, Sangita & Chatterjee, Priyanka &
Dey, Protapaditya & Bhattacharya, Sanjib. (2012).
Evaluation of in vitro anti-inflammatory activity of
coffee against the denaturation of protein. Asian
Pacific Journal of Tropical Biomedicine. 2. S178-

$180.10.1016/52221-1691(12)60154-3.

[18] Francis G, Kerem Z, Makkar HP, Becker K.
The biological action of saponins in animal

systems: a review. Br ] Nutr. 2002;88:587-605.

[19] Haralampidis K, Bryan G, Qi X, et al. A new
class of oxidosqualene cyclases directs synthesis
of antimicrobial phytoprotectants in monocots.

Proc Natl Acad Sci USA. 2001a;98:13431-6.

[20] Kaur R,Arora S. Alkaloids-important
therapeutic secondary metabolites of plant origin

Chemistry, medicine, 2015.

[21] Lima EB, Sousa CN, Meneses LN, Ximenes
NC, Santos Junior MA, Vasconcelos GS, Lima NB,
Patrocinio MC, Macedo D, Vasconcelos SM. Cocos
nucifera (L.) (Arecaceae): A phytochemical and
pharmacological review. Braz ] Med Biol Res. 2015

Nov;48(11):953-64.




