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ABSTRACT

Background: Lately manufactories with medicinal properties play an important part in food and
medicinal diligence for their capacities on disease prevention and treatment. Phytonutrients and
antioxidant are the naturally occurring compounds found in the plant materials which has positive
effects to avoid the oxidative stress-related diseases like cancer, cardiovascular disease, and
diabetes. Antioxidant protects cells from the damage caused by the free radicals and to slow down
or prevent oxidation of the other molecules. Antioxidants are extremely important in many plant
base foods. Coconut (Cocos nucifera L.) inflorescence are rich in Phytonutrients and antioxidants.
Nutrient are compound in the food which provide energy that facilitates repair, growth and also
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helps to carry out different life processes. They can help in reducing the risk of diseases and
improves overall health. Hence for the objectives of the present study is to determine the nutrient
composition and to estimate the phytonutrients and to analyse the antioxidant activity of fresh and
the cabinet dry (45°Cfor 24h) Cocos nucifera (L.) inflorescence.

Methods and Results: Nutrients such as carbohydrate (0.239,0.19g), protein (24.79,21.59), fibre
(11%,34.3%), iron(0.115mg,0.135), vitamin-C (0.01mcg,0.0062mcg), calcium (2.8mg,1.6mg) were
analyzed by the AOAC method. The Preliminary qualitative phytonutrient analysis was carried out
by the standard methodology with extraction of the plant material through the maceration process
to identify the secondary metabolites like alkaloids, flavonoids, quinons, phenol, saponin, tannin,
terpenoids and steroids in various solvents of aqueous, ethanol, methanol, acetone, petroleum
ether and chloroform. Antioxidant activity were analyzed by the DPPH method.

Conclusion: Cabinet dried sample have a better profile of the phytonutrients and antioxidant
activity compared to fresh sample. So it is better to utilize cabinet dried sample in product
development and supplementation of Cocos nucifera (L.) inflorescence.

Keywords: Phytonutrients; free radicals; oxidative stress; antioxidants.

1. INTRODUCTION

Nature has long been a source of therapeutic
substances, and the constituents of nature have
been exploited to make an astounding array of
contemporary drugs. Since ancient times, people
have employed plant remedies to treat their
maladies. Eighty percent of individuals only use
medicinal plants as a means of treatment,
particularly in poor nations [1]. Within the
kingdom of plants is the Arecaceae family
member. Its whole is good for human health; this
includes the root, husk, water, inflorescence,
leaves, and fruit. It is readily available and has a
sizable fan base in India. The majority of it
comes from islands between Indian and Pacific
oceans in the Southeast Asia.lt has been shown
that certain of the Cocos nucifera (L.)
constituents possess a range of pharmacological
gualities, such as antibacterial, anti inflammatory,
antihelminthic, antioxidant, and the anti arthritic
effects [2].

It has been shown that coconut powder is an
excellent source of gluten-free, high-fiber protein
that may be utilized to make cookies for persons
with gluten sensitivity conditions like one in 33
people who have celiac disease [3]. Although it
hasn't been well studied, the inflorescence, or
flower, of the plant Cocos nucifera (L.) may
provide a palatable and healthy replacement for
wheat and other grains. In India, tea steeped with
coconut flowers is used to cure illnesses
connected to menstruation [4]. Apart from being
abundant in B complex vitamins (B1, B2, B3, and
B6) and the considerable levels of potassium,
magnesium, zinc, and  iron, coconut
inflorescence nectar also includes 17 amino
acids, minerals, and vitamin C [5].

All parts of Cocos nucifera (L.), including the
root, husk, water, inflorescence, leaves, and fruit,
have increased therapeutic potential for people.
Primarily originating from Southeast Asia and the
islands situated between the Indian and Pacific
oceans, it is extensively accessible in India.
Pharmacological qualities such as antioxidant,
anticancer, anti helminthic, anti inflammatory,
anti arthritic, anti diabetic, and the antibacterial
activity have been documented for the different
components of Cocos nucifera (L.) [6].
Traditionally, the blooms of Cocos nucifera (L.)
have been used as a powerful remedy for a
variety of inflammatory conditions, including
postnatal alterations [7]. Studies based on food
technology are being conducted to use the
powder of coconut flower as the wheat substitute
by considering its gluten free property, nutritional
benefits and the natural sweet taste. Though it
hasn't been investigated yet, the flower, or
inflorescence, of Cocos nucifera (L.) must be a
tasty healthy substitute for the wheat and also for
grains.

In India, menstrual cycle abnormalities are
treated using infusions of coconut flowers, which
are taken as tea [8]. According to Vadivu et al.
[9], coconut blossom nectar is rich in potassium,
magnesium, zinc, and iron. It also includes 17
amino acids, minerals, and vitamin C.
Additionally, it contains a wide range of B
complex vitamins, including B1, B2, B3, and B6.
The low glycemic "sap" which was extruded from
coconut inflorescence is the coconut flowers
nectar syrup (in the form of Bali Sun). By easing
the strain on the pancreas and the body's
enzyme systems, coconut flower lowers the risk
of pancreatitis and diabetes. It lessens issues
related to cystic fibrosis and malabsorption
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syndrome [10]. Thus, aim of the
investigation is to determine the phytonutrients,
assess the nutritional value, and assess the
ability of fresh and cabinet dried Cocos nucifera
()] inflorescence to scavenge free
radicals.

Hence for the objectives of the present study is:
To determine the nutrient composition of fresh
and the cabinet dry Cocos nucifera (L.)
inflorescence, To estimate the phytonutrients
present in Cocos nucifera (L.) inflorescence and
To analyse the antioxidant activity of the Cocos

nucifera (L.) inflorescence. Hence for the
objectives of the present study is to
determine the nutrient composition and to

estimate the phytonutrients and to analyse the
antioxidant activity of fresh and the cabinet

dry  (45°Cfor Cocos nucifera

inflorescence.

24h) (L)

2. METHODS

2.1 Selection and Collection of Cocos
nucifera (L.) Inflorescence

Cocos nucifera (L.) inflorescence is the important
ingredients in many ayurvedic medicine for post
natal care and menstrual problems. Main
ingredients for the preparation of Cocos nucifera
(L)) Inflorescence are coconut inflorescence
which are taken from the coconut tree in Kerala
by the coconut tree climbers. The selected
Cocos nucifera (L.) Inflorescence should not be
matured, it should be tender. Coconut flower
should be unopened from its covering.

Fig. 4. Dried Cocos nucifera (L.) inflorescence

Fig. 5. Grinded dry Cocos nucifera (L.) inflorescence

3
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Table 1. Qualitative Phytonutrient analysis in various solvent extract

Phytonutrients Procedures

Observations

Alkaloid (Wagner test)

Flavonoid (Alkaline reagent test)

Phenol
(Ferric chloride test)
Saponin (Foaming test)

2ml of extract, 2-3 drops of Fecl

2ml of extract +Few
drop of the NaOH solution
2ml of extract + 5%Fecl

2ml of extract +6ml of distilled

Greenish to black color indicates presence
of

the alkaloids

Intense yellow color which

become colorless on the addition of dil.Hcl
Deep blue or green color

indicates presence of the phenol

Staple foam indicates presence of saponins

H20 and shake vigorously

Tannin (Braymers test)

Terpenoid 1ml of chloroform+2ml of
extract+few drops of
C.H2S04

Quinones 2ml of extract + conc.
HCI

Steroid 2ml of extract

(Salkowski test)

2ml of extract + Alcoholic Fecl3

+ add chloroform + add H2S0O4

Blue or green colour indicates presence of
tannins

Reddish brown precipitate indicates
presence of

terpenoids

Yellow precipitate indicates

the presence of quinone

Development of reddish

brown colour indicate presence of steroids

Table 2. Nutrient analysis in the aqueous extract

Nutrients Methods Authors & Years

Carbohydrates Anthrone reagent method used E.E.Layne, (1975), David T. Plummer (1990)

Proteins Lowry’s method used Chang-Hui Shen (2023)

Crude Fibre Weende method used D. O. Holst (1982)

Vitamin-C Titration method used Earle Willard Mchenry and Murray Graham
(1935)

Iron Colorimetric method used Braunschweig (2012)

Calcium Titration method used Kahandal S (2017)

2.2 Processing of Cocos nucifera (L.)
Inflorescence

The plant sample was visually examined first for
any kind of the infections, damages,
discolorations, and distortions. For drying of the
sample selected and collected Cocos nucifera
(L.) Inflorescence are seperated into grains. The
grains are dried using cabinet drier at 45°C
approximately for 24 hours. After that the grains
will be dry enough to make it into a powder.
Timing for drying may vary due to size and
maturity difference of coconut flower. They are
grinded into fine powder using a mixer jar. It is
done carefully for preventing water content in the
powder which may cause spoilage. Then Stored
in an air tight container.

2.3 Extraction of Cocos nucifera (L.)
Inflorescence

The extraction method known as maceration
involves placing coarsely ground medicinal
material—such as leaves, stem bark, or root
bark—into a container and forcing the
menstruum over the top until the container is
completely filled with the medicinal material. The
vessel is also closed and kept for at least three
days. The content is agitated periodically, and if
disposed inside bottle it should be agitated time

to time to ensure complete extraction. At the end
of extraction, the micelle is parted from marc by
filtration or decantation. latterly, the micelle is
also separated from the menstruum by
evaporation in an oven or on top of water bath.
This system is accessible and veritably suitable
for thermolabile manufactory raw material.
Through this extraction technique Cocos nucifera
inflorescence extract is taken [11].

2.4 Qualitative Phytonutrient Analysis
Fresh and Cabinet Dried Cocos
nucifera (L.) Inflorescence

The presence of the different phytonutrients in
fresh and cabinet dried Cocos nucifera (L.)
inflorescence were identified. Phytonutrient such
as the alkaloid, saponin, tannin, terpenoid,
quinone, flavonoid, phenol and steroid were
analysed by standard procedures with different
solvents as mentioned above. Qualitative
Phytonutrient screening procedure are given
below:

2.5 Estimation of the Antioxidant Activity
of Fresh and the Cabinet Dried Cocos
nucifera (L.) Inflorescence

Antioxidants are neutralizing chemicals which
minimizes the oxidative damaging by the natural
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processes by giving the free radical electrons
and by passing the free radicals off as safe
(Shantabi et al., 2014). Antioxidant composites
scavenges the free radical and raise the shelf life
by decelerating procedure of lipid peroxidation,
which considered as one of the explanations for
the decay of the food and the pharmaceuticals
product during the processes and storehouse
[12]. Hence antioxidant exertion of the fresh and
press dried Cocos nucifera (L.) inflorescence
was measured by DPPH radical scavenging
assay (DPPH).

2.6 2,2-Diphenyl-1-picrylhydrazyl (DPPH)
Radical Scavenging Assay of Fresh
and Cabinet Dried Cocos nucifera (L.)
Inflorescence

The DPPH radical scavenging test is a
extensively retained method that provides the
first step of assessing antioxidant activity. The
experiment is ET- based, and the HAT technique
is actually a lesser reaction pathway [13]. The
profound purple chromogen radical DPPH is
stable. It can be attained commercially and does
not have to be created before the experiment.
DPPH scavenging tests relies completely on
antioxidant capability for contributing electrons to

3. RESULTS

neutralize the DPPH radicals. DPPH color
changes during the reaction, which can be noted
at 517 nm, and this discoloration serves as a
gauge for the  effectiveness of the
antioxidants. 100pL of the sample extracts and
3mL of the DPPH working solutions was
associated simultaneously in a test tube. 3ml of
the solution containing DPPH in the 100uL of the
methanol is frequently given as the
standard. After that, the tubes was observed in
the total darkness for the next 30 mins. The
absorbance were thereupon decided at
517nm.

Scavenging Activity =
Absorbance of the control - Absorbance of the sample X 100 %

Absorbance of the control

2.7 Determination of Nutrient Analysis of
Fresh and Cabinet Dried Cocos
nucifera (L.) Inflorescence

The nutrient analysis is the description of
methods used for the determination of the
amount of nutrients in a particular food or raw
materials. The extraction of the plant material
was carried out by the aqueous solvent by the
process maceration.

Table 3. Qualitative Phytonutrient analysis of fresh and cabinet dried Cocos nucifera (L.)
inflorescence in different solvents

Phytonutrient Aqueous Ethanol Methanol Acetone Petroleum Chloroform

solvent solvent solvent solvent Ether solvent  solvent

Fresh Dried Fresh Dried Fresh Dried Fresh Dried Fresh Dried Fresh Dried
Alkaloid + + + - + + - - - + +
Flavonoid + + + + + + + + + + + +
Phenol + + - - + + - - - - R
Saponin - - - + + - - + - +
Tannin + + + + + + + - - - + +
Terpenoid - + + + + + - + - + +
Quinone - - - - -
Steroid - - -

Table 4. Antioxidant activity of fresh and cabinet dried Cocos nucifera (L.) inflorescence

Concentration(ug/ml) Absorption % of inhibition
Fresh Dried Fresh Cabinet Dried
100 1.282 0.730 71.76 83.92
200 1.102 0.522 75.63 88.45
300 0.688 0.286 84.78 93.67
400 0.596 0.185 86.93 95.94
500 0.386 0.161 91.48 96.44
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Aqueous Ethanol

Methanol Acetone

Acetone Petroleum ether

Plate 1. Analytical test
»
1

| ks

L IR

Fresh sample Cabinet dried sample

Plate 2. Fresh and cabinet dried sample
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Table 5. Nutrient analysis of fresh and cabinet dried Cocos nucifera (L.) inflorescence

Nutrients Fresh Cocos nucifera (L.) inflorescence Cabinet dried Cocos nucifera (L.)
inflorescence

Carbohydrate 0.23g 0.199

Protein 24.79 21.59

Crude Fibre 11% 34.3%

Vitamin-C 0.01mcg 0.0062mcg

Iron 0.115mg 0.135mg

Calcium 2.8mg 1.6mg

4. DISCUSSION

The qualitative phytonutrient analysis of the fresh
and the cabinet dry Cocos nucifera (L.)
inflorescence with different solvents extract.
Aqueous extracts fresh sample reveal that they
have all phytonutrients alkaloids, flavonoids,
phenols, and tannins while in cabinet dried
sample contains all phytonutrients only except
the saponins, steroids and quinone. Ethanol
extracts fresh sample contains phytonutrients
Alkaloids flavonoids, tannins, and terpenoids
while in cabinet dried sample contain
phytonutrients like flavonoid, saponin, terpenoid,
& tannin. Similar results were observed in the
study done by Kahandal et al., [14], the presence
of alkaloids, tannins and terpenoids. Methanol
extracts fresh sample contains every
phytonutrients only except the saponin, quinone,
terpenoid while in cabinet dried sample contains
all phytonutrients except quinones and steroids.
Same results was revealed by Nagappan et al.,
[15] presence of the alkaloid, flavonoid, phenol,
terpenoid & tannin. Acetone extracts fresh
sample contains flavonoids and tannins
remaining are absent while in cabinet dried
sample contains flavonoids. Petroleum ether of
fresh sample contains flavonoids and terpenoids
while in cabinet dried sample contains flavonoids
and saponins. Chloroform extracts fresh sample
contain  alkaloids, flavonoids, tannins &
terpenoids while in the cabinet dried sample
contain every phytonutrients except phenols,
quinones & steroids. Most of tested phytonutrient
was present in aqueous, ethanol, methanol and
chloroform extract of the fresh and cabinet dried
samples [16].

The antioxidant activity of fresh and cabinet dried
Cocos nucifera (L.) inflorescence. DPPH radical
scavenging assay in cabinet dried sample
(71.76%, 75.63%, 84.78%, 86.93%, 91.48%)
contain more antioxidant than the fresh sample
(83.92%, 88.45%, 93.67%, 95.94%, 96.44%)
[17].

The nutrient analysis of fresh and the cabinet dry
Cocos nucifera (L.) inflorescence with the

agueous extracts. Carbohydrates and proteins
present in the fresh sample are high in the
amount comparing to the cabinet dry sample
whether in the fibre, vitamin-c and iron present in
the cabinet dried sample are high in the amount
while comparing to fresh sample [18].

5. CONCLUSION

Cocos nucifera (L.) inflorescence is a small
miracle cure in the field of vegan, sustainable
nutrition or raw food nutrition and in ayurvedic
medicines. An Ayurvedic preparation called
“thengin pookula lehyam”, made from the cocos
nucifera inflorescence, is widely used by women
of Kerala state in India as a post natal medicine
and it relieves stress on the pancreas & the
enzyme systems, reducing risks which are
related with diabetes & pancreatitis. It also
reduces the problems associated with PCOD &
the cystic fibrosis. The flower contains unique
therapeutic ~ properties, owing to their
phytonutrients, antioxidants and nutrients. The
present study revealed that the fresh Cocos
nucifera  (L.) inflorescence have major
phytonutrient constituent in aqueous, ethanol,
methanol and chloroform extract than cabinet
dried Cocos nucifera (L.) inflorescence.
Antioxidant activity are higher in the cabinet dried
sample when compared to the fresh sample.
Nutrient like carbohydrates, proteins are greater
in the fresh sample while fibre, vitamin C and iron
are rich in the cabinet dried sample. Products
with cabinet dried sample would have better
nutrient profile rather than fresh sample products.

FUNDING

No specific scholarships or funding was utilized.
Dr.N.G.P Arts and Science college, Coimbatore
is under DBT star scheme. So that the
chemicals, equipments, and instruments utilized
in the laboratory was funded by DBT.

CONSENT AND ETHICAL APPROVAL

It is not applicable.



Vinod and Rani; Euro. J. Med. Plants, vol. 35, no. 4, pp. 1-9, 2024; Article no.EJMP.117825

ACKNOWLEDGEMENT

For the successful completion of this research
work we would like to extend my thanks and
cordial sense of gratitude to my research guides
Dr. Jancy Rani D (Assistant professor,
Department of food science and nutrition,
Dr.N.G.P Arts and Science college) for providing
this continuous guidance.

lam grateful for the DBT Star college scheme for
providing us all the instrumental and laboratory
facilities. lam also thankful to the head of
department Dr.D.Sridevi for providing all the
guidance and support for doing this research.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Grace VB. In vitro evaluation of anti-
inflammatory and anti-cancer activities of
the Cocos nucifera flower extract and the
phytonutrient  identification by  gas
chromatography/mass spectrometry
analysis. Indian Journal of Pharmaceutical
Sciences. 2022;84(2).

2. Kaur G, Sankrityayan H, Dixit D, Jadhav P.
Cocos nucifera and metformin combination
for modulation of diabetic symptoms in
streptozotocin induced diabetic rats. In
Journal of Ayurveda and Integrative
Medicine. Elsevier BV. 2020;11(1):3—
9.
Available:https://doi.org/10.1016/j.jaim.201
7.02.006

3. Devi M, Ghatani K. The use of coconut in
rituals and food preparations in India: a
review. In Journal of Ethnic Foods
Springer Science and Business Media
LLC. 2022;9(1).
Available:https://doi.org/10.1186/s42779-
022-00150-7

4, Kavitha SPC, Beena J. Evaluation of
antimicrobial, antioxidant and antitumor
activity of fresh and dry Cocos nucifera
female flower extracts[J]. Int J Curr
PharmRes. 2012;4(3):169-174.

5. Martinez-Puente B. An investigation of
treatments for the prevention of metabolic
complications for women suffering from

polycystic  ovarian  syndrome: Diet,
exercise, weight reduction and herbal
remedies. Dominican  University  of

California; 2020.

10.

11.

12.

Available:https://doi.org/10.33015/dominica
n.edu/2020.nurs.st.13

Wendkouni LMEBK, Boukaré K, Adjaratou
CC, Tata KT, Emmanuel AMT, Mariam NT,
Moussa C, Félix BK, Sylvin O, Martin K,
Noufou O. Phytochemical and biological
investigations of extracts from the roots of
Cocos nucifera L. (Arecaceae) and Carica
papaya L. (Caricaceae), two plants used in
traditional medicine. In African Journal of
Biochemistry Research Academic
Journals. 2021;15(2):28-35.
Available:https://doi.org/10.5897/ajbr2020.
1107

Yadav K, Ghadge P, Langeh A, Kalbhare
S, Phadtare P, Bhoite R. A review on
herbal medicinal plant for treatment of
polycystic ovarian syndrome (PCOS),
Asian Journal of Pharmaceutical Research
and Development. 2020;8(4):83- 87.
Available:https://dx.doi.org/10.22270/ajprd.
v8i4.769

Lakshmi JN, Babu AN, Kiran SSM, Nori
LP, Hassan N, Ashames A, Bhandare RR,
Shaik AB. Herbs as a source for the
treatment of polycystic ovarian syndrome:
A systematic review. In BioTech. MDPI
AG. 2023;12(1):4.
Available:https://doi.org/10.3390/biotech12
010004

Vadivu CC, Palanisamy M, Devi A,
Balakrishnan V, Sundari T. Phytochemical,
antimicrobial and antioxidant studies of
Cocos nucifera (L.) flowers. In Asian
Journal of Pharmacy and Pharmacology.
N.S. Memorial Scientific Research and
Education Society. 2020;6(5):337-343.
Available:https://doi.org/10.31024/ajpp.202
0.6.5.4

Sewwandi SLG, Vidhyajini RV,
Rupasinghe SAMR. Thembili Pol Mal
(Cocos Nucifera Var Aurantiaca Flower)
Swarasa Against Menorrhagia (Rakta
Pradara)-Review. In International Journal
of Research and Scientific Innovation.
RSIS International. 2023;X(VII1):306-311.
Available:https://doi.org/10.51244/ijrsi.2023
.10825

Abubakar A, Haque M. Preparation of
medicinal plants: Basic extraction and
fractionation procedures for experimental
purposes. In Journal of Pharmacy and
Bioallied Sciences. Medknow. 2020;
12(1):1.
https://doi.org/10.4103/jpbs.jpbs_175 19
Selvakumar P, Kanniyakumari MD,
Loganathan V. Phytochemical screening



13.

14.

15.

Vinod and Rani; Euro. J. Med. Plants, vol. 35, no. 4, pp. 1-9, 2024; Article no.EJMP.117825

and in vitro antioxidant activity of male and
female flowers ethanolic extracts of Cocos
nucifera. In LS: International Journal of Life
Sciences. Diva Enterprises Private Limited.
2016;5(3):127.
Available:https://doi.org/10.5958/2319-
1198.2016.00019.1

Prior RL, Wu X, Schaich K. Standardized
methods for the determination of
antioxidant capacity and phenolics in food
and dietary supplements. Journal of
Agricultural and Food Chemistry. 2005;
53:4290-4302.

Kahandal SS, Maliekal PJ, Samani AA,
Ansari S, Mapkar S, Singh S, Saha M.
Calcium estimation of fenugreek leaves
and seeds by various estimation
methods. Emerging technologies for
Sustainable Agriculture. 2017;113.
Nagappan P, Shagirtha K, Mary
LR, Ramadass |.  Screening  of
phytochemical and antioxidant profile of
cocos nucifera flowers in methanol extract;
2021.
Available:https://doi.org/10.20959/wjpps20
219-21140

16.

17.

18.

Olubunmi IP, Olajumoke AA, Bamidele JA,
Omolara OF. Phytochemical Composition
and in vitro Antioxidant Activity of Golden
Melon (Cucumis melo L.) Seeds for
Functional Food Application. Int. J.
Biochem. Res. Rev. 2019, Mar 7 ;25(2):1-
13. [cited 2024 May 18]
Available:https://journalijocrr.com/index.ph
p/IIBCRR/article/view/523

Awuor Ojwang R, Muge EK, Mbatia B,
Mwanza B, O Ogoyi D. Comparative
analysis of phytochemical composition and
antioxidant activities of methanolic extracts
of leaves, roots and bark of jackfruit
(Artocapus heterophyllus) from Selected
Regions in Kenya and Uganda. J. Adv.
Biol. Biotechnol. 2017, Nov 17;16(1):1-13.
[cited 2024 May 18]
Available:https://journaljabb.com/index.php
/JABB/article/view/45

Bobinaité R, Vigkelis P, Sarkinas A,
Venskutonis PR. Phytochemical
composition, antioxidant and antimicrobial
properties of raspberry fruit, pulp, and
marc extracts. CyTA-Journal of Food.
2013, Nov 1;11(4):334-42.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/117825



https://www.sdiarticle5.com/review-history/117825

