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Abstract: The potential source of natural polyphenols, free radicals scavenging
activities, antibacterial activities and anti-inflammatory activities in the fresh and
dried Cocos nucifera sprouts were studied. The primary and secondary
phytochemical constituents of fresh and dried C.nucifera sprouts were estimated
using standard procedures. Antioxidant activity using DPPH, Nitric Oxide,
Superoxide and Hydroxyl radical scavenging methods, antibacterial activity using
disc diffusion test and anti-inflammatory activity through egg albumin
denaturation were carried out. The presence of essential phytoconstituents, were
observed in qualitative phytochemical screening. In the quantitative analysis, it
was noted that presence of maximum phenolic compounds (2.85 mg/g),
flavonoids (2.10 mg/g), alkaloids (0.76 mg/g/), tannins (0.28 mg/g) and glycosides
(0.19 mg/g) in fresh and dried C.nucifera sprouts. Antioxidant and anti-
inflammatory activities have shown more potent in the therapeutic applications.
The antibacterial effect shows minimum zone of inhibitions by E.coli and
Staphylococcus.The fresh and dried C.nucifera sprouts is a natural and nutrient
dense food and good sources of functional components, antibacterial, anti-
inflammatory properties and more effective to scavenge free radicals.
Keywords: Cocos nucifera, phytochemicals, antibacterial activity, antioxidant
activity, anti-inflammatory activity.

Introduction

Cocos nucifera (L.), belonging to the family Arecaceae and commonly known as the
coconut tree, is an important member of the palm family. The coconut tree is often
referred to as the “tree of life” because nearly all parts of the plant are beneficial to
humans. It is widely cultivated in tropical regions across the world and produces fruit
throughout the year. Among the various components of the coconut tree, the coconut
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haustorium, also known as the “coconut apple” or coconut sprout, has recently gained
considerable attention due to its nutritional, functional, and physicochemical properties.

The coconut fruit contains two types of endosperm: coconut water and the solid coconut
kernel. The kernel, which is rich in carbohydrates, fats, proteins, fibre, and minerals,
plays a crucial role in supporting embryo development during the early stages of
germination. As germination begins, the embryo grows in two directions: the shoot
develops upward, while the basal portion differentiates into the haustorium, a soft,
spongy, and absorbent tissue. This structure utilizes nutrients from both the coconut
water and the solid endosperm. Over a period of 20-24 weeks, the haustorium expands
and eventually fills the entire cavity of the coconut shell'.

Functionally, the coconut sprout acts as a cotyledon, nourishing the developing embryo.
During germination, stored lipids in the endosperm are converted into soluble sugars,
which provide the energy required for seedling growth® Concurrently, complex
macromolecules undergo enzymatic degradation: polysaccharides are broken down into
oligosaccharides and monosaccharides, fats into free fatty acids, and proteins into
oligopeptides and free amino acids. These transformations enhance the bio-efficiency of
digestive enzymes involved in carbohydrate, lipid, and protein metabolism.

Sprouted seeds are widely consumed across the globe and are produced from a variety of
plant sources such as adzuki beans, coconut, broccoli, buckwheat, cabbage, chickpeas,
lentils, mung beans, soybeans, sunflower, fenugreek, wheat, and several others3. Among
these, coconut sprouts are nutritionally rich, containing substantial amounts of proteins,
essential minerals, polyphenols, alkaloids, and antioxidants. These bioactive compounds
contribute to their antibacterial, anti-inflammatory, antioxidant, and immune-boosting
properties®.

Extensive research on C. nucifera has demonstrated a wide spectrum of biological
activities, including anthelmintic, anti-inflammatory, antinociceptive, antioxidant,
antifungal, antibacterial, and antitumor effects. Additional pharmacological properties
such as antihypertensive, cardioprotective, hepatoprotective, nephroprotective,
vasodilatory, anti-seizure, cytotoxic, and anti-osteoporotic activities have also been
reported. These effects vary depending on the plant part evaluated, as each part of C.
nucifera contains distinct phytoconstituentss.

The coconut haustorium is particularly valued for its role in nutrient mobilization and
metabolic regulation. Studies indicate that it retains significant levels of minerals, starch,
and phenolic compounds throughout the germination process, thereby maintaining its
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nutritional quality®. During germination, the haustorium absorbs triacylglycerols from
the endosperm and converts these lipids into sugars, which serve as an essential energy
source for the developing embryo?. Additionally, secondary metabolites such as cardiac
glycosides have been identified in the haustorium, suggesting potential therapeutic
applications in cardiovascular diseases and certain cancers®.

Traditionally, coconut sprouts have been consumed by various populations to reduce the
risk of gastrointestinal disorders. One such condition is peptic ulcer disease, which may
be caused by infection with Helicobacter pylori or by adverse reactions to non-steroidal
anti-inflammatory drugs affecting the stomach or duodenum?. Furthermore, bioactive
constituents present in the coconut haustorium have demonstrated antiepileptic and
antitumor activities, with the potential to inhibit cancer progression at multiple stages of
development®®.

The aim of the research was to scientifically validate the medicinal potential of coconut
sprouts by analyzing their bioactive compounds and evaluating their antioxidant radical
scavenging activity, anti-inflammatory activity, enzyme inhibitory activity, and
antibacterial efficacy of coconut sprouts, thereby supporting the consumption of coconut
sprouts in the form of fresh or dried may serve as an economical and natural dietary
source for improving human health.

Materials and methods

Sample collection

Fresh samples of C.nuciferaspout procured from farmers, remove adhering impurities,
and authenticated. A fresh portionof sprouts was used for extraction. The remaining
portion was subjected to oven drying for preparation of dried samples.The cleaned
samples were cut into uniform pieces and dried in a hot air oven at 50-55 °C until a
constant weight was achieved. The oven-dried samples were allowed to cool to room
temperature, powdered using a mechanical grinder, and stored in airtight containers.
Oven drying was employed to minimize microbial growth while preserving
phytochemical constituents'*.

Qualitative Phytochemical Screening
Preparation of Extracts

Approximately 10 g of fresh sample and 10 g of oven-dried sprout were extracted
with 100 mL of methanol by maceration for 48 h at room temperature with intermittent
shaking. The extracts were filtered using Whatman No. 1 filter paper and concentrated.
The filtrates were stored at 4 °C and used for qualitative phytochemical screening.
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Qualitative phytochemical screening of methanolic extracts of fresh and oven-
dried Cocos nucifera (L.) sprouts was carried out to detect the presence of major bioactive
constituents using standard protocols. The extracts were tested for tannins and phenolic
compounds using ferric chloride test, saponins by the foam test, flavonoids using the
alkaline reagent test, alkaloids using Mayer’s and Wagner’s reagents, glycosides by the
Keller-Killiani test, terpenoids andphytosterols using the Salkowski test, and general
phenolics by ferric chloride reaction. The development of characteristic color changes or
precipitate formation was considered as indicative of the presence of the respective
phytochemical groups. The results were recorded qualitatively as present (+) or absent (-)
for both fresh and oven-dried samples in accordance with established phytochemical
screening methods™*>.

Quantitative Phytochemical Screening

Quantitative estimation of major phytochemical constituents in fresh and oven-
dried C.nucifera sprout extracts was performed using standard spectrophotometric
methods. Total phenolic content was estimated by the Folin-Ciocalteu method and noted
as mg gallic acid equivalents (GAE) per g of extract, while total flavonoid content was
estimated using the aluminium chloride colorimetric method and stated as mg quercetin
equivalents (QE) per g of extract. Total tannins(Folin-Denis method), and saponin
content(gravimetrically)was estimated. Alkaloid content was estimated by acid-base
precipitation, and total terpenoids were quantified using a colorimetric method based on
phosphovanillin reaction. All analyses were performed in triplicate, and the values were
explicited as mean + standard deviation following established procedures'>34.

In Vitro antioxidant studies of Fresh and Dried C.nucifera sprout
In vitro antioxidant activities of fresh and dried C.nucifera sprout were carried out
using standard procedures. The scavenging of free radicals such as DPPH', Nitric oxide,

Superoxide”, Hydroxyl radical®, Hydrogen peroxide®and ABTS+Scavenging2°were
determined with the concentration of 50 to 250 mg/g against the standard and IC 5
values were calculated using formula.

Antibacterial activity
The antibacterial activity offresh and dried C. nucifera sprout extractsagainst the
strains of E. coli and Staphylococcus were estimated?..

Enzyme inhibitory activity of c-amylase and a-glucosidase
The enzymes such as a-amylase and a-glucosidase inhibitory activity of fresh and
dried C. nucifera sprout were determined by suing standard procedure?>.
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Anti-inflammatory assay (Inhibition of the albumin denaturation)

The reaction mixture consisting of sample fresh and dried C. nucifera sprout flour

extract of different concentrations (100-500pg) was carried out and percent inhibition of

protein denaturation was calculated using the formula®324.

Results and Discussion

Qualitative Phytochemical analysis

The aqueous extract of fresh and dried C.nucifera sprout was analyzedand the

table I demonstrated the presence of phytoconstituents such as tannins, saponins,

flavonoids, alkaloids, glycosides, phenolic compounds, phytosterols, terpenoids and

steroids.

Table I: Phytochemical analysis of fresh and dried C.nucifera sprout

S.No.

Phytochemical constituents

Fresh

Dried

1.

Tannins

+

Saponins

Flavonoids

Alkaloids

Glycosides

Phenolic compounds

+ |+ |+ |+

Phytosterols

RN | VTP WD

Terpenoids

O.

Steroids

SO I N I S S I R S

(+) presence; (-) absence

Quantification of phytochemicals

The phytochemical constituents were quantified and the values are given in tale II.

Table II: Quantification of fresh and dried C.nucifera sprout

Dried sprout flour

. . *
S.No. Phytochemical constituents Fresh sprout (mg/g) (mg/g) *
1. Tannins 0.24* 0.9 0.28 £ 1.1
2. Saponins 0.07% 1.1 0.09 + 1.3
3. Flavonoids 1.98+ 0.8 2.10 + 0.9
4. Alkaloids 0.62+ 0.1 0.76 £ 0.1
5. Glycosides 0.16+ 1.4 0.19 £ 1.3
6. Phenolic compounds 2.73+ 0.6 2.85+0.8
7. Terpenoids 0.04+ 1.3 0.05 £ 1.25
8 Steroids 0.002+ 0.1 0.003 * 0.1

*

2300

ean +S.D (p < o0.001)
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The quantitative phytochemical estimationindicates that the phenolic compounds
(2.73 £ 0.6 mg/g in fresh sprout and 2.85 + 0.8 mg/g in dried sprout flour)and flavonoids
(1.98+ 0.8 mg/g in fresh sprout and 2.10 + o.gmg/g in dried sprout flour)were the
predominant phytochemicals in both samples, with phenolics showing the highest levels,
suggesting strong antioxidant potential. These compounds are widely recognized for their
antioxidant and free radical-scavenging properties and plays a vital role in the prevention
of oxidative stress-related disorders®5?%. Alkaloids and glycosides were present in
moderate amounts, indicating potential physiological activities such as enzyme
inhibition, antimicrobial and cardioprotective effects, as documented in earlier
phytochemical studies'>?’. Tannins, saponins and terpenoids were detected in lower
amounts, yet their presence is nutritionally significant due to their reported roles in
antimicrobial activity, cholesterol-lowering effects and anti-inflammatory responses?.
Steroids were detected only in trace quantities in both fresh and dried samples, which are
consistent with reports that plant steroids generally occur at low levels but contribute to
membrane stability and bioactivity?. Overall, the results observed that enhancement of
phytochemical content in dried sprout flour support its suitability as a concentrated
source of bioactive compounds. The results on par with findingsthat drying, when
properly controlled, can improve phytochemical retention and functional potential,
thereby reinforcing the applicability of dried sprout flour as a functional and
nutraceutical ingredient®3°,

Antioxidant activity
DPPH Radical Scavenging activity of Fresh and Dried C.nucifera sprout

The DPPH radical scavenging assay presented in figure 1 revealed a concentration-
dependent increase in antioxidant activity for the standard ascorbic acid, fresh coconut
sprout, and dried coconut sprout flour across the concentration ranges from 50 to 250
mg/g, with statistically significant at (p < o0.001). The fresh coconut sprout exhibited
inhibition ranges from 13.47 + 0.06 mg/g to 78.20 + 0.10 mg/g whereas the dried coconut
sprout flour exhibits from 29.09 + 0.10 mg/g to 1251 *+ 0.20 mg/g and the standard
ascorbic acid recorded from 39.87 + 0.24 mg/gto 132.6 + 0.24 mg/g at the
concentration from 50 to 250 mg/g respectively. The percent of DPPH scavenging effect
increases with the concentration of samples as well as in standard from 50 mg to 250
mg/g3.The reduced scavenging efficiency of the fresh sprout at lower concentrations
associated with to its higher moisture content and limited availability of extractable
phenolic compounds3?. The enhanced activity of the dried sample indicates that drying
facilitates concentration and stabilization of antioxidant compounds, a phenomenon also
observed in dried plant matrices3.
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Dried coconut sprout flour exhibited a lower ICs, value of 93.5 + 0.24 mg/g
compared to fresh sprout with 163.10 + 0.10 mg/g, indicating superior radical scavenging
efficiency. Lower 1Cs, values reflect higher antioxidant potency3+. The relatively higher
ICs of the fresh sprout suggests reduced effectiveness due to moisture-induced dilution
and enzymatic oxidation of phenolic compounds.

M Control ®Fresh u Dried

140 -+
120 -
100 -
80 -
60 -

% of Inhibition

40 -
20 -

50 100 150 200 250

Concentration (mg)

Figure 1 DPPH radical scavenging activity

Nitric Oxide Radical Scavenging activity of Fresh and Dried C.nucifera sprout

The nitric oxide radical scavenging activity given infigure 2 revealed a
concentration-dependent increase for the standard ascorbic acid, fresh and dried coconut
sprout flour across the concentration ranging from 50 to 250 mg, with significance
observed at(p < 0.001). The fresh coconut sprout recorded inhibition ranges from 11.73 +
0.06 mg/g to 76.17 + 0.15 mg/g and for the dried coconut sprout exhibits 26.23 + 0.15 mg/g
to 11.67 + 1.53 mg/g at the concentration from 50 to 250 mg/g, at the same time the
standard ascorbic acid exhibits scavenging free radicals from 28.93 + 0.17 to 117.87 + 0.57
mg/g.A similar dose-responsive pattern in nitric oxide scavenging capacity has been
reported for plant-derived antioxidant extracts3S.Furthermore, dried coconut sprout flour
exhibited a lower ICs, value of 104.23 + 0.32 mg/g, indicating greater nitric oxide
scavenging efficiency when compared with fresh sprout at 173.17 + 0.21 mg/g. Lower 1Csq
values are indicative of stronger free radical neutralization capacity3®.

The superior nitric oxide scavenging activity observed in dried coconut sprout
flour can be ascribed to moisture removal during drying, which concentrates phenolic
compounds, enhances extractability of bioactive constituents, and limits enzymatic
degradation. Comparable improvements in antioxidant activity following drying of
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coconut sprouts?’. Conversely, the relatively lower activity of fresh sprout may be linked
to the presence of active oxidative enzymes and higher water content, which can
negatively affect phenolic stability.

M Control Fresh i Dried

140 +
120 -
100 -
80 -
60 -

% of Inhibition

40 -
20 -

50 100 150 200 250

Concentration (mg)

Figure 2 Nitric oxide radical scavenging activity

Superoxide Radical Scavenging activity of Fresh and Dried C.nucifera sprout

From the figure 3, the assessment of superoxide radical scavenging activity
indicated a significant and concentration-dependent increase in antioxidant activity for
the reference control, fresh coconut sprout, and dried coconut sprout flour across
concentrations ranging from 50 to 250 mg, with statistical significance at (p < 0.001). The
fresh coconut sprout exhibitsscavenging free radicals ranges fromi3.07 + 0.06 mg/g to
77.83 £ 0.06 mg/g, the dried coconut sprout flour possess from 28.63 + 0.06 mg/g to 117.67
+ 0.58 mg/g, whereas the standard ascorbic acid ranges from 30.17 + 0.09 mg/g to 120.78 +
0.07 mg/g respectively. At the same time, dried coconut sprout flour exhibited the lowest
IC5o value of 96.87 = 0.15 mg/g, indicating superior superoxide radical scavenging
efficiency compared with fresh sprout, which showed an ICs, value of 165.30 + 0.10 mg/g,
and the control 170.98 + 0.15 mg/g. Lower 1Cs, values correspond to stronger free radical
neutralization capacity, a relationship emphasized in standardized antioxidant
assessment frameworks3®39. The results clearly demonstrated that drying significantly
enhances the superoxide radical scavenging potential of coconut sprouts. Dried coconut
sprout flour exhibits superior antioxidant efficiency and stability, highlighting its
potential application as a functional ingredient in antioxidant-rich foods and
nutraceutical formulations, consistent with recent antioxidant research trends

reported344o4,
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Figure 3 Superoxide radical scavenging activity

Hydroxyl Radical Scavenging activity of Fresh and Dried C.nucifera sprout flour

The evaluation of the hydroxyl radical scavenging activity shown in figure 4
revealed a strong concentration-dependent increase in antioxidant capacity for the
standard ascorbic acid, fresh coconut sprout, and dried coconut sprout flour across
concentrations ranging from 50 to 250 mg, with statistically significant differences among
the samples at p < o0.001. The results of inhibition of scavenging free radicals of fresh
coconut sprout ranges from 12.50 * 0.10 to 75.20 + 0.10 mg/g, the dried coconut sprout
flour ranges from 27.50 + 0.10 mg/g to 115.00 * 1.00 mg/g, whereas the standard ascorbic
acid ranges from 30.75 + 0.15 mg/g to 130.80 * 0.15 mg/g respectively.Dried coconut
sprout flour exhibited a lower ICs, value of 100.47 + 0.21 mg/g compared to fresh sprout at
170.77 + 0.06 mg/g, indicating superior hydroxyl radical scavenging efficiency. The
reference standard showed an ICs, value of 95.55 + 0.06 mg/g. The enhanced hydroxyl
radical scavenging activity of dried coconut sprout flour may be attributed to the
concentration and stabilization of phenolic compounds during drying, improved
extractability of bound antioxidants, and reduced enzymatic degradation of bioactive
constituents. Similar effects of drying on antioxidant enhancement in plant-derived
foods34+42. In contrast, the comparatively lower activity of fresh coconut sprout may be
associated with its high moisture content and the presence of active oxidative enzymes
that accelerate phenolic degradation®3.

These results clearly demonstrate that drying significantly improves the hydroxyl
radical scavenging potential of coconut sprouts. Dried coconut sprout flour therefore
represents a more potent and stable antioxidant ingredient, supporting its potential
application in functional foods and nutraceutical formulations, in line with recent
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findings on processing-induced enhancement of phenolic-mediated antioxidant
activity4>44,

M Control HFresh W Dried
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Figure 4 Hydroxyl radical scavenging activity

Hydrogen Peroxide Radical Scavenging activity of Fresh and Dried C.nucifera
sprout flour

Figure 5 shows the hydrogen peroxide radical scavenging activity, indicated a
pronounced concentration-dependent increase in antioxidant potential for the standard
ascorbic acid, fresh and dried coconut sprout flour over the concentration range of 50 to
250 mg, with statistically significant variation among the samples at p < 0.001. The
inhibition of fresh coconut sprout ranges from 12.10 +0.10 mg/g to 74.73 + 0.15 mg/g, the
dried coconut sprout flour values possess from 27.1 + 0.12 mg/g to 114.6 + 0.21 mg/g,
whereas the standard ascorbic acid exhibits form 35.17 + 0.15 mg/g to 124.9 + 0.10 mg/g
from the concentration ranges from 50 to 250 mg/g respectively. Moreover, thedried
coconut sprout flour demonstrated a lower ICs, value of 101.40 + 0.19 mg/g, indicating
superior hydrogen peroxide scavenging efficiency compared with fresh sprout, which
exhibited an ICs, value of 172.97 + 0.31 mg/g. The reference control showed an ICs, value
of 95.78 + 0.25 mg/g. Lower ICs, values correspond to stronger in vitro antioxidant
potency and are widely employed for comparative antioxidant assessment#54,

The results clearly demonstrated that drying significantly enhances the hydrogen
peroxide radical scavenging capacity of coconut sprouts. Dried C.nucifera sprout flour
therefore emerges as a more potent and stable antioxidant ingredient, supporting its
potential utilization in functional food and nutraceutical formulations. These
observations are in agreement with recent mechanistic and applied research on phenolic-
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mediated hydrogen peroxide neutralization and the influence of processing on
antioxidant profiles+4°,

M Control HFresh W Dried
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Figure sHydrogen Peroxide radical scavenging activity

ABTS* Scavenging activity of Fresh and Dried C.nucifera sprout flour

The evaluation of ABTS* radical scavenging activity presented in figure 6 revealed
a pronounced concentration-dependent increase in antioxidant capacity for the standard
ascorbic acid, fresh and dried coconut sprout flour across the tested concentration range
of 50 to 250 mg, with statistically significant differences among samples at p < 0.001. The
ABTS* assay is widely employed to assess both hydrophilic and lipophilic antioxidant
potential and reflects the capacity of bioactive compounds to donate electrons or
hydrogen atoms to neutralize the ABTS radical cation3438, The inhibition values of fresh
coconut sprout ranges from 12.7 + 0.10 mg/g to 76.20 + 0.20 mg/g, the dried coconut
sprout flour possess inhibition from 28.4 + 0.14 mg/g to 121.0 + 0.18 mg/g and the standard
ascorbic acid ranges from 32.9 + 0.15 mg/g to 130.50 + 0.28 mg/g respectively.The dried
sample exhibited a lower ICs, value of 96.0 + 0.17 mg/g, indicating stronger ABTS* radical
scavenging capacity than fresh sprout, which showed an ICs, value of 168.63 + 0.15 mg/g.
The standard ascorbic acid demonstrated the lowest ICs, value of 75.70 + 0.10 mg/g.
Lower ICs, values are indicative of greater antioxidant potency, as emphasized in
standardized antioxidant evaluation systems3®39.The results clearly noted that drying
significantly enhances the ABTS* radical scavenging potential of coconut sprouts. Dried
coconut sprout flour therefore represents a more potent and stable antioxidant
ingredient, supporting its application in functional foods and nutraceutical formulations,

in agreement with contemporary antioxidant research343843,

2306 | www.scope-journal.com



Scope
Volume 15 Number o4 December 2025

Control HFresh i Dried

% of Inhibition
e e
N B OO 00 O N D
© &6 ©6 6 & © ©
1 1 1 1 1 1 J

o
I

50 100 150 200 250
Concentration (mg)

Figure 6 ABTS'radical scavenging activity

Antibacterial activity of Fresh and Dried C.nucifera sprout flour

The antibacterial activities of fresh and dried C.nucifera sprouts against the
microflora and its effect werestudied by the zone of inhibition and the values are given in
table III.The results of disc diffusion test indicated that fresh and dried flow of C.nucifera
sprouts indicates different zone of inhibition depends on the strains of bacteria. The fresh
and dried C.nucifera sprouts exhibit the effective antibacterial activity by inhibition
growth of bacterial strains such as E.coli and Staphylococcus.

Table III: Antibacterial activity of fresh and dried C. nucifera sprout flour

Zone of Inhibition against
S.No. Organism Fresh C.nucifera Dried C.nucifera sprout
sprout flour
1. E.coli 6.0+1.73 10.0+2.64
2. Staphylococcus 6.0+0.84 8.0+0.58

The antibacterial effect against the strains of E.coli and Staphylococcus of fresh
and dried C.nucifera sprouts was 6.0+1.73 and 6.0+0.84 mm and 10.0+2.64 and 8.0+0.58
mm respectively. The results enhanced antibacterial efficiency even at lower

concentration following drying.

a. Determination of MIC and MBC of fresh and dried C.nucifera sprouts (against

food borne pathogens)
The Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal
Concentration (MBC) of fresh and dried C.nucifera sprouts against E.coli and

Staphylococcus species is mentioneed in table IV.
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Table IV: MIC and MBC of Fresh and Dried C.nucifera sprouts against food borne

pathogens
MIC and MBC values (mm/g)
Fresh C.nucifera Dried C.nucifera
t tfl
. Concentrati sprou _ sprout flour
S.No. Organisms . . Initia ]
on (mg/g) | Initial | Final 1 MIC Final
MIC MIC MBC (mg/ MIC MBC
m
(mg/g) | (mg/g) )g &1 (mg/g)
. 6.0+0. | 10.040. | 6.0+1. | 10.040 | 17.0+1. | 10+1.
1. E.coli 100
04 6 02 .01 02 02
Staphylococcu 8.0+0. | 12.0+0. | 8.0+41. | 6.0+0. 6.0+0
2. 150 16+1.09
s 02 24 08 58 .08

The result indicates the fresh C.nucifera had reduced activity MIC against E.coli
and Staphylococcus (Table IV). The growth inhibition was identified using fresh
C.nucifera at concentration of 50 mg/g to 150 mg/g. The growth of E.coli was inhibited at
the concentration of 150 mg showed as 6.0+0.04 and at the end at 10.0+0.6 mg/g. The
final MIC value of dried C.nucifera sprouts against E.coli at the concentration of 100 mg
exhibit 10.0+0.01 mg/g and at the end was 17.0+1.02 mg/g. Moreover, the initial and final
growth obstruction of Staphylococcus was 8.0+0.02 mg and 12.0+0.24 mg for fresh
C.nucifera sprouts and 6.0+0.58 mg and 16+1.09 mg for dried C.nucifera sprouts
respectively. The current researchindicates that, Minimum Bactericidal Concentration of
fresh and dried C.nucifera sprouts against E.coli and Staphylococcus was same as MIC
value ie. 6.0+1.02 & 10.0+1.02 and 8.0+0.58 & 6.0+0.08 respectively.The superior
performance of the dried sample can be attributed to the concentration of phenolic acids
and flavonoids during moisture removal which enhance their interaction in its bacterial
cell membranes and intracellular targets+7:43,

Enzyme inhibitory Activity of Fresh and Dried C.nucifera sprout
a.a-amylase inhibitory activity of Fresh and Dried C.nucifera sprout

The inhibition of a-amylase enzyme activity of fresh and dried C.nucifera sprout
flour is showed in figure 8. The a-Amylase plays a crucial role in the digestion of dietary
starch into glucose, and its inhibition is widely recognized as an effective nutritional
strategy for moderating postprandial hyperglycemia and managing type 2 diabetes49.The
results stated that the fresh and dried C.nucifera flour inhibited o-amylase enzyme
activities in a proportional to the dose, the results of fresh C.nucifera was noted to be
from 9.47+ 0.06 to 189.73+0.12 percent with the concentration of 50 to 250 mg/g
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respectively. Moreover, the dried C.nucifera sprout flour was observed to be from
9.040.09 to 69.0+0.22 in the concentration of 50 to 250 mg/g respectively.The 1Cs, of fresh
and dried C.nucifera sprouts was noted to be 189.73+0.12 and 187.3+0.27 mg/g
respectively.The close similarity between fresh and dried sprouted samples at these
concentrations suggests that sprouting enhances the formation of a-amylase inhibitory
compounds such as phenolic acids, flavonoids, and low-molecular-weight bioactive
peptide5°. These findings support the potential application of dried coconut sprout flour
as a functional ingredient for glycemic regulation and dietary management of type 2
diabetes>°5'.

M Control ®Fresh i Dried

% of Inhibition
I Fo)
o o

N
o

o

50 100 150 200 250

Concentration (mg)

Figure 8x-amylase inhibitory activity

b. Alpha - Glucosidase Inhibition activity of Fresh and Dried C.nucifera sprout
flour

The a-glucosidase inhibitory activity of the standard ascorbic acid, fresh and dried
sprout coconut flour showed in figure 9 exhibited a distinct concentration-dependent
increase across the tested range of 50-250 mg, with statistically significant differences
among treatments (p < 0.001). The a-Glucosidase is a key intestinal enzyme responsible
for the final step of carbohydrate digestion, and its inhibition delays glucose release and
absorption, thereby contributing to improved postprandial glycemic control5*The
inhibitory effect of a-glucosidase of fresh and dried C.nucifera sprout noted from
10.8040.10 to 69.17+0.15 and 9.2+0.13 to 70.8+0.21 mg/g respectively were studied at
concentrations between 50 to 250 percent mg/ml. The ICs.0f fresh and dried flour of
C.nucifera sprouts was noted that 18.357+0.15 and 182.4+0.32 mg/g.Lower 1Cs, values
indicate stronger inhibitory potency, confirming the marginally superior a-glucosidase
inhibitory efficiency of dried sprout flour.These findings support the potential application
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of dried coconut sprout flour as a functional food ingredient for the dietary management
of type 2 diabetes and postprandial hyperglycemia>5'.
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Figure 9 Alpha - Glucosidase inhibitory activity

Anti-inflammatory activity of Fresh and Dried C.nucifera sprout flour

From figure 10, the inhibition of thermally-induced protein (albumin)
denaturation in proportional to the dose. The anti-inflammatory potential of fresh and
dried C.nucifera sprouts is determined, fresh coconut sprouts showed percent maximum
inhibition of 8.10+0.10 to 62.80+ 0.10 at concentration of 50 mg to 250 mg with I1Cs, of
206.27+0.06 mg/g. Furthermore, the dried C.nucifera sprouts, showed percent maximum
inhibition from 23.03+0.06 to 101+1.00 mg at a concentration of 50 mg to 250 mg with 1Cs,
value of 118.97+0.36 mg/g. During protein denaturation, protein loses their structure
either by application of strong acid or base, or an inorganic salt, or any heat processing.
Protein denaturation is the well-defined causes of any kind of inflammation>.Hence, the
coconut sprouts either in the form of fresh or dried may be ensured strong natural anti-
inflammatory agent on account of powerful phytoconstituents such as terpenoids,
flavonoids and alkaloids.
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Figure 10 Anti-inflammatory activity

Conclusion

The current researchhighlighted that the fresh and dried C.nucifera sprouts
improved with phytochemicals such as phenolic compounds, flavonoids, alkaloids and
glucosides which shows potential antioxidant, antibacterial, anti-inflammatory and
enzyme inhibitory activity and also used for various disease prevention and health
promotion. Moreover, the fresh and dried sprouts are believed to have a stronger anti-
inflammatory property which shows to heal the inflammation and defense against food
pathogens. The naturally available fresh sprouts are nutrient dense and economically
easier to procure for human consumption. Furthermore, developing value-added
products either fresh or dried sprouts is an effective way to stimulate consumption.

References

1. Smita, M., Bashir, M., & Haripriya, S., 2019. Physicochemical and functional
properties of peeled and unpeeled coconut haustorium flours. Journal of Food
Measurement and Characterization, 13(1), 61-69.

2. Chikku, A. M., & Rajamohan, T., 2012. Dietary coconut sprout beneficially modulates
cardiac damage induced by isoproterenol in rats. Bangladesh Journal of
Pharmacology, 7, 258-266.

3. European Food Safety Authority, 2011. Scientific opinion on the risk posed by Shiga
toxin-producing Escherichia coli (STEC) and other pathogenic bacteria in seeds and
sprouted seeds. EFSA Journal, 9(11), 2424.

2311 | www.scope-journal.com



10.

11.

12.

13.

14.

15.

16.

Scope
Volume 15 Number o4 December 2025

Manivannan, A., Bhardwaj, R., Padmanabhan, S., Suneja, P., Hebbar, K. B., & Santosh,
R. K., 2016. Biochemical and nutritional characterization of coconut (Cocos nucifera
L.) haustorium. Food Chemistry, 238, 153-159.

Lima, E. B. C,, Sousa, C. N. S., Meneses, L. N., Ximenes, N. C., Vasconcelos, G. S.,
Lima, N. B. C,, et al,, 2015. Cocos nucifera (L.) (Arecaceae): A phytochemical and
pharmacological review. Brazilian Journal of Medical and Biological Research, 48(11),
953-964.

Job, J. T., Rajagopal, R., Alfarhan, A., Ramesh, V., & Narayanankutty, A., 2021. Toxic
effects of fluoride in intestinal epithelial cells and the mitigating effect of methanol
extract of coconut haustorium by enhancing de novo glutathione biosynthesis.
Environmental Research, 200, 111717.

Li, J., Wang, Y., Yang, Y., Kareem, A., & Wang, R. (2019). Analysis of sugars and fatty
acids during haustorium development and seedling growth of coconut. Agronomy
Journal, m1(5), 2341-2349.

Gowrie, U. S., &Valli, A. S., 2021. Bioprospecting and therapeutic applications of
Cocos nucifera L. sprouts. International Journal of Current Research and Review, 9(3),
35-42.

Bandyopadhyay, D., Biswas, K., Bhattacharyya, M., Reiter, R. J., & Banerjee, R. K,
2001. Gastric toxicity and mucosal ulceration induced by oxygen-derived reactive
species: Protection by melatonin. Current Molecular Medicine, 1(4), 501-513.
Wierzbicka, M. M., & Czeczot, H., 2012. Flavonoids in the prevention and treatment
of cardiovascular diseases. Polski Merkuriusz Lekarski, 32, 50-54.

Sofowora, A., 1993. Medicinal plants and traditional medicine in Africa (2nd ed.).
Spectrum Books.

Harborne, J. B., 1998. Phytochemical methods: A guide to modern techniques of plant
analysis (3rd ed.). Chapman & Hall, London.

Trease, G. E., & Evans, W. C., 2009. Pharmacognosy (16th ed.). Saunders Elsevier,
Edinburgh.

Singleton, V. L., Orthofer, R., & Lamuela-Raventds, R. M., 1999. Analysis of total
phenols and other oxidation substrates and antioxidants by means of Folin-Ciocalteu
reagent. Methods in Enzymology, 299, 152-178.

Mensor, L. 1., Menezes, F. S., Leitdo, G. G., Reis, A. S., dos Santos, T., Coube, C. S,,
&Leitdo, S. G., 2001. Screening of Brazilian plant extracts for antioxidant activity using
the DPPH free radical method. Phytotherapy Research, 15, 127-130.

Green, M. J., & Hill, H. A. O., 1984. Chemistry of dioxygen. Methods in Enzymology,
105, 3-22.

2312 | www.scope-journal.com



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

Scope
Volume 15 Number o4 December 2025

Misra, H. P., & Fridovich, 1., 1972. The role of superoxide anion in the autoxidation of
epinephrine and a simple assay for superoxide dismutase. Journal of Biological
Chemistry, 247, 3170-3175.

Elizabeth, K., &Rao, M. W. A, 1990. Oxygen radical scavenging activity of curcumin.
International Journal of Pharmaceutics, 58, 237-240.

Ruch, R. J., Cheng, S. J., &Klaunig, J. E., 1984. Spin trapping of superoxide and
hydroxyl radicals. Methods in Enzymology, 105, 198-209.

Moore, ., Cheng, Z., Su, L., & Yu, L., 2006. Effects of solid-state enzymatic treatments
on the antioxidant properties of wheat bran. Journal of Agricultural and Food
Chemistry, 54(24), 9032-904s5.

Poongothai, M., & Saravanan, M., 2008. Antibacterial activity of Aeglemarmelos leaf,
bark and fruit extracts. Ancient Science of Life, 277(3), 15-18.

Kim, Y. M,, Jeong, Y. K., Wang, M. H., Lee, W. Y., & Rhee, H. 1. (2005). Inhibitory
effect of pine extract on a-glucosidase activity and postprandial hyperglycemia.
Nutrition, 21(6), 756-761.

Mizushima, Y., & Kobayashi, M., 1968. Interaction of anti-inflammatory drugs with
serum proteins, especially with some biologically active proteins. Journal of Pharmacy
and Pharmacology, 20, 169-173.

Sakat, S., Juvekar, A. R.,, & Gambhire, M. N., 2010. In vitro antioxidant and anti-
inflammatory activity of methanol extract of Oxalis corniculata Linn. International
Journal of Pharmacy and Pharmaceutical Sciences, 2, 146-155.

Pandey, K. B., &Rizvi, S. 1., 2009. Plant polyphenols as dietary antioxidants in human
health and disease. Oxidative Medicine and Cellular Longevity, 2(5), 270-278.
Shahidi, F., &Ambigaipalan, P., 2015. Phenolics and polyphenolics in foods, beverages
and spices: Antioxidant activity and health effects. Journal of Functional Foods, 18,
820-897.

Tiwari, P., Kumar, B., Kaur, M., Kaur, G., &Kaur, H., 2011. Phytochemical screening
and extraction: A review. Internationale Pharmaceutica Sciencia, 1(1), 98-106.

Francis, G., Kerem, Z., Makkar, H. P. S., & Becker, K., 2002. The biological action of
saponins in animal systems: A review. British Journal of Nutrition, 88(6), 587-605.
Okwu, D. E., 2004. Phytochemicals and vitamin content of indigenous spices of South
Eastern Nigeria. Journal of Sustainable Agriculture and the Environment, 6, 30-34.
Sultana, B., Anwar, F., & Ashraf, M., 2012. Effect of drying techniques on the total
phenolic contents and antioxidant activity of selected fruits. Journal of Medicinal
Plants Research, 6(1), 161-167.

Kavitha, K., & Ponne, S., 2015. In vitro antioxidant and free radical scavenging
activities of methanolic extract of Ocimum sanctum Linn. seed. FoodSci: Indian
Journal of Research in Food Science and Nutrition, 2(1), 33-39.

2313 | www.scope-journal.com



32.

33.

34.

35.

37

39-

40.

41.

42.

43.

Scope
Volume 15 Number o4 December 2025

Manach, C., Scalbert, A., Morand, C., Rémésy, C., &amp; Jiménez, L.
(2004). Polyphenols:food sources and bioavailability. The American Journal of
Clinical Nutrition, 79(5), 727-747.

Lopez-Fernandez, O., Dominguez, R., Pateiro, M., Munekata, P. E. S., & Lorenzo, ].
M., 2020. Effect of drying on phenolic content and antioxidant activity of plant foods.
Food Chemistry, 305, 125448.

Shahidi, F., &Zhong, Y., 2015. Measurement of antioxidant activity. Journal of
Functional Foods, 18, 757-781.

Alisi, C. S., &0Onyeze, G. O. C., 201. Nitric oxide scavenging ability of ethyl acetate
fraction of methanolic leaf extracts of Chromolaenaodorata (Linn.) King and
Robinson. Journal of Medicinal Plants Research, 5(1), 147-156.

. Marcocci, L., Maguire, J. J., Droy-Lefaix, M. T., & Packer, L., 1994. The nitric oxide-

scavenging properties of Ginkgo biloba extract EGb 761. Biochemical and Biophysical
Research Communications, 201(2), 748-755.

Vallj, S. A., & Gowrie, S. U., 2017. A study on the bioactive potential of fresh and dried
sprouts of Cocos nucifera L.: An in vitro and in silico approach. International Journal
of Pharmacy and Pharmaceutical Sciences, 9(3), 129-142.

. Apak, R., Gorinstein, S., Cakmak, R., Ozyiirek, D., Giiclii, K., &Karademir, B., 2016.

Methods of measurement and evaluation of antioxidant capacity/activity. In F.
Shahidi (Ed.), Handbook of antioxidants for food preservation (pp. 1-62). Woodhead
Publishing.

Tumilaar, S. G., Hardianto, A., Dohi, H., & Kurnia, D., 2024. A comprehensive review
of free radicals, oxidative stress, and antioxidants: Overview, clinical applications,
global perspectives, future directions, and mechanisms of antioxidant activity of
flavonoid compounds. Journal of Chemistry, 2024, 5594386.

Pérez-Jiménez, J., & Torres, J. L., 2021. Phenolic compounds and antioxidant activity
are differentially affected by drying processes in celery, coriander and parsley leaves.
International Journal of Food Science & Technology, 56(10), 4893-490s5.

Lang, F., Ratte, F., &Stanzel, P., 2024. Superoxide anion generation, its pathological
cellular and molecular roles, and pharmacological targeting in inflammatory pain:
Lessons from the potassium superoxide model. Bioengineering, 5(4), 60.
Vargas-Madriz, A. F., Luzardo-Ocampo, 1., Vergara-Castafieda, H. A., & Kuri-Garcia,
A., 2023. Impact of drying process on the phenolic profile and antioxidant capacity of
Porophyllumruderale (Jacq.) DC. leaves. Molecules, 28(20), 7235.

Wilczynska, A., Nowak, A., & Oszmianski, J., 2024. Polyphenols as natural
antioxidants: Structure-activity relationships and processing effects. Antioxidants,

13(1), 89.

2314 | www.scope-journal.com



44.

45.

46.

47.

48.

49.

50.

51.

52.

53

Scope
Volume 15 Number o4 December 2025

Sanna, D., Pintus, F., &Fadda, A., 2022. Role of the hydroxyl radical-generating system
in the estimation of the antioxidant activity of plant extracts by electron
paramagnetic resonance (EPR). Molecules, 27(14), 4560.

Mukhopadhyay, S., 2016. Evaluation of antioxidant property of selected regional
medicinal plants using DPPH, ABTS, and H,0O, and TPC, TFC methods. International
Journal of Pharmaceutical Sciences and Research, 7(12), 4964-4971.

Kut, A., 2024. Antioxidant potential and its changes caused by various factors in
selected Lamiaceae plants. Horticulturae, 11(1), 104.

Borges, A., Saavedra, M. J., &Simdes, M., 2016. The activity of ferulic and gallic acids
in bacterial sterility is achieved through membrane and intracellular targets. Journal
of Applied Microbiology, 19(4), 977-987.

Dzotam, J. K., &Kuete, V., 2017. Antibacterial and antibiotic-modifying activities of
three food plants (Xanthoxylumgilletii, Solanummelongena and
Zanthoxylumzanthoxyloides) against multidrug-resistant (MDR) Gram-negative
bacteria. BMC Complementary and Alternative Medicine, 17(1), 51.

Oboh, G., Ademosun, A. O., & Ogunsuyi, O. B., 2020. Antidiabetic properties of
plant-based foods rich in phenolics. Food Science & Nutrition, 8(7), 3371-3381.

Gan, R. Y., Lui, W. Y., Wy, K., Chan, C. L., Dai, S. H., Sui, Z. Q., &Corke, H., 2018.
Bioactive compounds and beneficial functions of sprouted grains. Critical Reviews in
Food Science and Nutrition, 59(8), 1210-1223.

Kwon, Y. 1., Apostolidis, E., &Shetty, K., 2021. In vitro inhibition of a-amylase and o-
glucosidase by phenolic compounds. Journal of Medicinal Food, 24(3), 217-225.

Kwon, Y. I, Apostolidis, E., & Shetty, K., 2008. In vitro studies of eggplant
(Solanummelongena) phenolics as inhibitors of key enzymes relevant for type 2
diabetes and hypertension. Bioresource Technology, 99(8), 2981-2988.

Leelaprakash, G., & Mohan Dass, S., 201. In vitro anti-inflammatory activity of
methanol extract of Enicostemmaaxillare. International Journal of Drug Development
and Research, 3, 185-196.

2315 | www.scope-journal.com



	Qualitative Phytochemical Screening
	Preparation of Extracts

	Quantitative Phytochemical Screening

