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Introduction 

 

For several years, plants have been used as medicine to help maintain human health [1, 2]. In the Philippines, traditional 

medicine is being practiced especially in rural areas where traditional healers utilize plants to treat many diseases [3]. Very 

popular is the use of coconut (Cocos nucifera L.) for traditional healing [4]. C. nucifera  called as the “tree of heaven” and 

“tree of life” in the country is commonly found in coastal areas of the Philippines but also other parts of Southeast Asia, and 

Melanesia [5], is classified into two major types depending on the plant’s height; Typica (tall type) (Fig. 1) or Nana (dwarf 

type) [6]. The different parts of the coconut tree have been traditionally used to treat a wide range of diseases. Coconut roots 

have been ethnomedically used to treat arthritis [7] and lower hypertension; as anthelminthic, anti-inflammatory, 

antinociceptive, antioxidant, antifungal, antimicrobial, and antitumor, antipyretic, antidiarrheal, hypoglycemic, 

antihypertensive and nephroprotective [8]; and cure asthma, amenorrhea, and dysmenorrhea. Roots have been used as 

traditional medicine to treat various ailments such as stomach disorders and skin diseases. The roots of coconut (Cocos 

nucifera L.) have been traditionally used for its medicinal capabilities. Studies have been carried out to investigate the 

antimicrobial effect of the crude ethanolic extract of C. nucifera L..  [9, 10]. Based on the literature survey of the folkloric 

uses of C. nucifera by the different indigenous people in Mindanao,  residents in selected localities of Surigao del Sur and 

Cotabato used to boil the roots of C. nucifera L. in water and orally take to treat Arthritis [7, 11], while the Maranao 

Muslims in Iligan City drank this to lower hypertension [8]. The traditional healers in North Cotabato extracted the 
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The roots of Cocos nucifera L. have been used in folk medicine to treat several health problems 

including infections, inflammations, hypertension, wound healing, and others. This study was 

therefore conducted to evaluate their biological properties, whether they have antimicrobial and 

antioxidant activities and whether these are reflected in the presence of antimicrobial and antioxidant 

phytochemicals in the extract. Antimicrobial properties using the agar well-diffusion method showed 

inhibition against bacterial organisms Klebsiella pneumoniae, Bacillus subtilis, Staphylococcus 

aureus, and Candida albicans but no growth inhibition was found in the fungus Aspergillus niger. 

The antioxidant activity evaluated by 2,2-diphenyl-1-picryl-hydrazyl-hydrate (DPPH) photometric 

assay and compared with Vitamin C showed that the half maximal inhibitory concentration of the 

root extract was 24.25 ppm, 14x lower in inhibitory efficiency than the standard Vitamin C. 

Phytochemicals present in the extract showed the presence of tannins, saponins, alkaloids, steroids, 

glycosides, and flavonoids which are known antioxidants. Qualitative assessment of the presence of 

compounds in the extract using Gas Chromatography-Mass Spectrometry identified twenty-one (21) 

possible bioactive compounds. Of these, eight (8) were found to be known antimicrobials while 

seven (7) compounds were found to be known antioxidants. This study has shown support to the 

ethnomedicinal use of the root of C. nucifera as an antimicrobial and antioxidant. 
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endosperm of the coconut fruit, and utilized the extracted juice to treat kidney stones [11] as well as constipation. While the 

Maranao Muslims drank this to induce urination in a person with a kidney infection [8]. 

Additionally, they also scraped off the endosperm of the coconut fruit and fried it until the white flesh became brown and 

produced oil. The oil was then applied directly on the skin to treat dermatitis or eczema [8]. Furthermore, the Higaonon tribe 

of Rogongon, Iligan City applied the scraped coconut husk directly on the navel to heal the wounds especially on newborns 

[12]. The folklore medicine consumed by different groups of people living in Mindanao has been observed to treat different 

kinds of illnesses and improve their health.  

In the Philippines and other parts of Southeast Asia, there are many hybrids and varieties of C. nucifera, and one of which is 

the tall variety (var. typica) that is commonly used by the local communities in the treatment of health problems (Fig.1). 

Several studies have shown the presence of biochemical compounds in the different parts of C. nucifera L. from various 

countries, and they have been argued to be the basis of the different biological properties [13-16]. Many studies have shown 

that there are a variety of compounds present in many plants used to treat infectious diseases [17, 18]. These include 

secondary plant metabolites which have been argued to have an extensive activity range based on the species, the topography 

and the climate of the country or the place the plant originated [19], thus the biological properties of these metabolites may 

be modified as a result from variations in their chemical composition and genotype or plant variety. Since it has also been 

argued that different solvents have an important role in isolating compounds which have significant effects on the biological 

properties of the extracts [20], it was the major objective of the study to evaluate the antimicrobial and antioxidant properties 

of the extracts from C. nucifera var typica using ethanol as a solvent. It was primarily aimed to provide an additional 

scientific basis for the ethnomedicinal value of the plant variety through the evaluation of its antimicrobial and antioxidant 

properties, and a qualitative assessment of possible phytochemical compounds present in the extract. 

 

 
Fig. 1. The native variety of coconut, Cocos nucifera var. typica 

 

Materials and Methods 

The mature roots of C. nucifera were collected and air dried for three weeks and ground into powder (Fig. 2). Two hundred 

fifty grams (250.0 grams) of powdered roots were soaked in one and a half liters (1500 ml) of ethanol for seven days in one 

of the Laboratories of College of Science and Mathematics at Mindanao State University-Iligan Institute of Technology, 

Iligan City, Philippines. Ethanol was used as a solvent in the extraction since most of the polar compounds are easily 

extracted by this kind of solvent; thus, it is good for antimicrobial activity evaluation. The supernatant was filtered using 

Whatman filter paper No. 1. A rotary evaporator was used at 45°C to concentrate the filtrate. The obtained viscous crude 

extract was stored in storage vials for antimicrobial and antioxidant activities, phytochemical screening, DPPH assay, and 

GC/MS analysis. The ethanolic extract was qualitatively analyzed using GC-MS at the Chemistry Analytical and Research 

Laboratory of the Ateneo de Davao University in Davao City, Philippines, while the root extracts were screened for the 

presence of phytochemicals and antioxidant activity at the Department of Chemistry in MSU-IIT (Mindanao State 

University-Iligan Institute of Technology), Iligan City, Philippines. The antimicrobial assay was done at the Microbiological 

Research and Services Laboratory in Natural Sciences Research Institute, University of the Philippines in Diliman. 

 

 
Fig. 2. The mature roots of C. nucifera used in the study. 



Ivan A. Uy et al., 2019 

Pharmacophore, 10(2) 2019, Pages 63-75 

 

For the antimicrobial properties of the ethanolic extract, agar disk diffusion test was used against the selected test 

microorganisms. These were the Gram-negative bacteria Klebsiella pneumoniae UPCC 1360 and Salmonella typhimurium 

UPCC 1368, the Gram-positive bacteria Bacillus subtilis UPCC 1295 and Staphylococcus aureus UPCC 1143, and the fungi 

Candida albicans UPCC 2168 and Aspergillus niger UPCC 4219. The agar disk diffusion test was used for its ability to 

detect the antimicrobial activity of the isolates [21]. The qualitative method of the zone of inhibition was used to measure the 

susceptibility of the bacteria towards the standard antibiotic [22] and of the extracts since it offers many advantages 

including being simple, inexpensive, being able to test enormous numbers of microorganisms and antimicrobial agents, and 

the simplicity to interpret the provided results [23]. Chloramphenicol was used as the positive control to compare with the 

extracts for the gram-negative and gram-positive bacteria which is said to have properties that diffuse efficiently in the body, 

and does not ionize at physiological conditions [24]. Chloramphenicol is an antibiotic for the treatment of serious and 

systemic infections [25]. Canesten solution (with 1% Clotrimazole) was used as the positive control to compare the response 

of the extracts with the fungi. Clotrimazole is an antifungal medication sold under the brand name Canesten. It shows an 

antifungal activity by targeting the biosynthesis of ergosterol allowing the inhibition of fungal growth [26]. 

Free radical scavenging activity of root ethanolic extracts of C. nucifera L. var. typica plant was measured by 2,2-diphenyl-

2-picryl hydrazyl (DPPH). DPPH radical scavenging assay is a simple and accurate test used for measuring the ability of 

different compounds acting as free radical scavengers as well as evaluating the antioxidant activity of medicinal plants [27].  

 For phytochemical screening, the powdered root ethanolic extract of C. nucifera Linn. var. typica was subjected to 

qualitative evaluation for the presence of alkaloids, saponins, flavonoids, tannins, cyanogenic glycosides, steroids and 

anthraquinones which were recorded using a 3-point scale [+ turbid, ++ moderate and +++ heavy] in scoring based on the 

Handbook of Philippine Medicinal Plants [28].  

GC-MS analysis was performed following the protocol of Chipiti et al. (2015) [29], with modifications to identify the 

compounds present in the ethanolic extract of C. nucifera var. typica root. Gas-chromatography mass-spectrometry has been 

an analytical method used to facilitate, identify and quantify several different metabolites present in a plant extract which 

would result in a comprehensive coverage of primary metabolic pathways [30].  

 

Results and Discussion 

The in vitro antimicrobial activities of the ethanolic crude extract of C. nucifera  against the two species each of Gram-

positive, Gram-negative bacteria and fungi were assessed using agar well diffusion method, and the results have been shown 

in Figure 3 and Table 1. The results depicted the extract to have inhibitory effects against most test bacterial microorganisms 

but not as efficient when compared to the standard antibiotics, chloramphenicol, and Clotrimazole. Inhibition was observed 

against the Gram-negative bacteria Klebsiella pneumoniae, the Gram-positive bacteria Bacillus subtilis and Staphylococcus 

aureus, and the fungus Candida albicans. The extract was not inhibitory to Salmonella typhimurium and Aspergillus niger 

(Fig. 3, Table 1). 

 

 
Fig. 3. The Antibacterial Indices of Gram-negative bacteria: S. typhimurium (A) and K. pneumoniae (B); Gram-positive 

bacteria: S. aureus (C) and B. subtilis (D); and Fungi: C. albicans (E) and A. niger (F);  positive control Chloramphenicol 

used in Gram-negative bacteria (G&H) and Gram-negative bacteria (I&J); Canesten solution in Fungi (K&L) using agar 

well diffusion method in three replicates of the Cocos nucifera L. root ethanolic extract. 

 

Table 1. Computed average of Inhibition Zone (mm) and Antimicrobial Index (AI) from the test organisms in the C. 

nucifera root ethanolic extracts. 

UPCC Test Organism Mean Antimicrobial Index (AI) 

Gram-negative bacteria 

S. typhimurium UPCC 1368 - 0 

Chloramphenicol discb 30 4.0 
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K. pneumoniae UPCC 1360 13.67 0.4 

Chloramphenicol disc 38 5.3 

Gram-positive bacteria 

S. aureus UPCC 1143 13 0.3 

Chloramphenicol disc 33 4.5 

B. subtilis UPCC 1295 13.67 0.4 

Chloramphenicol disc 20 2.3 

Fungi 

C. albicans UPCC 2168 12 0.2 

Canesten solutionc 32 2.2 

A. niger UPCC 4219 - 0 

Canesten solution 42 3.2 

 

The sensitivity of the test strains was classified in decreasing order: K. pneumoniae and B. subtilis > S. aureus > C. albicans. 

Negative inhibition against the fungus A. niger was observed. It was known that the composition of the outer cell wall of A. 

niger is made of chitin and glucan [31] which may explain the absence of any inhibition by the extract. It was also possible 

that this fungus just like any other species of fungi have developed mechanisms to counteract the effects of antifungals by 

reducing the accumulation of the compounds within the fungal cell or lowering the affinity of the compounds in the extract 

for the target fungus, or there were modifications of metabolism to counterbalance the effect of the compounds. [32]  

As for the responses of the bacteria tested, the positive but lower effects of the extracts against the bacterial species tested 

when compared to the standard antibiotic could be due to the presence of a large impermeable cell wall of the bacteria [33]. 

Their outer membrane has been composed of large hydrophobic molecules which may explain the slow entry of the 

compounds in the extracts that can cross [34, 35] and inhibit growth. However, even the results have shown a slow inhibition 

to the 4 out of the 6 bacterial and fungal microorganisms, it is important to note that the coconut had inhibitory actions, and 

it thus may explain its use against infections such as  K. pneumoniae, a lactose- fermenting bacterium that can cause 

pneumonias, urinary tract infections, and liver abscesses [36], S. aureus, a bacterial human pathogen which can be the source 

of  bacteremia, skin diseases (cellulitis and impetigo), urinary tract infections, gastroenteritis, and pneumonia [37],  and B. 

subtilis,  an aerobic spore-forming rod bacteria that can cause endocarditis, meningitis, osteomyelitis [38] and the fungus C. 

albicans, an opportunistic pathogenic yeast that overgrowth of these fungi can cause problems in the skin, oral cavity, the 

gastrointestinal tract, and the reproductive tract [39]. These may explain the use of the coconut root against infections earlier 

reported.  The root extract’s possession of antimicrobial activities may provide a scientific basis for its use in traditional 

medicine.  

The results of the current study have shown the presence of some phytochemicals in varying concentrations. These 

phytochemicals detected in the extract including alkaloids, flavonoids, saponins, steroids, and tannins (Table 2) can be 

considered to be responsible for the biological and pharmacological activity of the plant [10, 40, 41]. Some studies have 

shown that the roots of Cocos nucifera L. contain some phytochemical constituents that are antimicrobial [42, 43]. About 

2,000 of these phytochemicals have been argued to be of pharmacological interest, and have been used as anesthetics, 

analgesics, anticancer drugs, antihypertensive agents, vasodilators, antiarrhythmia, antiasthma therapeutics and antimalarial 

[44, 45]. 

Alkaloids, for example, were shown to possess antibacterial [46-48] antibiotic-enhancing and antivirulence activities [49]. 

Other phytochemicals such as saponins were also observed in the extracts. These compounds were shown in many studies to 

have biological and pharmacological activities including anti-inflammatory, antifungal/anti-yeast, antibacterial/ 

antimicrobial, antiparasitic, cytotoxicity and antitumor activity, antiviral and antioxidant [50], cholesterol-lowering and 

antidiarrheal activities [51-53]. The study, however, showed the failed inhibition of growth of Gram-negative E. coli , and 

this might be due to its effective permeability barrier composed of a thin lipopolysaccharide exterior membrane that could 

restrict the permeation of plant extract or maybe due to the fact that the Gram-negative bacteria were more resistant to the 

plant-origin antimicrobials and showed no effect of growth inhibition [54].  

 

Table 2. Phytochemical screening determined in Cocos nucifera L. root extracts. 

Alkaloids Saponins Flavonoids Steroids Tannins Glycosides Anthraquinones 

+ ++ +++ +++ +++ + - 

(+) indicates present: +turbid, ++moderate, +++ heavy; (-) indicates absent 

 

The flavonoid compounds found to be abundant in the C. nucifera L. root extract have been argued to possess great 

biological and pharmacological activities which have made it a good source as antimicrobial aside from being found to be 

effective as hepatoprotective, anti-inflammatory, and anticancer [55]. Known antimicrobial mechanisms associated with 

flavonoids may explain the effectiveness of its antimicrobial activity of these compounds from the crude extract [56]. This 

has been said to be due to their ability to complex with the bacterial cell wall which allows the inhibition of the microbial 

growth. Moreover, antibacterial mechanisms of action of various flavonoids include the inhibition of nucleic acid synthesis, 

inhibition of cytoplasmic membrane function and inhibition of energy metabolism [57]. The presence of flavonoids, in C. 

nucifera L. roots, can be a potential source to treat bacterial infections, cardiovascular diseases, and inflammation that 
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correlates to the ethnomedicinal uses of the plant. Flavonoids also possess anti-aging, antidiabetic and cardioprotective 

activities [58], the source for anti-allergy, cytotoxicity, osteogenic activity, and estrogenic activity [59]. They have also been 

found to be a good source of antioxidant activities as they can prevent injury caused by free radicals through direct 

scavenging of reactive oxygen species (ROS), activation of antioxidant enzymes, and inhibition of oxidases [60] similar to 

that of vitamins C in fruits [61]. 

Steroids have been found in numerous plant families, and they included the roots of C. nucifera as shown by the results of 

this study. These compounds have been known to possess antimicrobial activity against Staphylococcus aureus, Bacillus 

cereus, and Escherichia. coli [62] aside from being an effective anti-inflammatory, anti-cancer, cytotoxic, and 

antiproliferative [63], and also being effective against rheumatoid arthritis [64]. 

The current study showed abundant tannins in the extract (Table 2). This group of compounds were found to be effective 

antimicrobials [65] specifically against Staphylococcus aureus, Shigella boydii, Shigella flexneri, Escherichia coli, and 

Pseudomonas aeruginosa [66], especially in wound healing by its ability to form a protective layer over the exposed tissue 

keeping the wound from getting more infected [67]. Epidemiological data also showed that the intake of tannins might cause 

a prevention against chronic diseases [68] being an effective antioxidant, enzyme-inhibitor, and antimutagenic [65]. This 

group of compounds has also been known to have antidiarrheal, haemostatic, anti-inflammatory and antihemorrhoidal 

properties [67].This information might also explain the ethnomedicinal uses of C. nucifera L. roots to treat wounds and skin 

inflammation. 

The C. nucifera L.extract was also observed to have small amounts of glycosides which are also widely distributed in other 

plants. These compounds are known to have a variety of action, effect, and medicinal application [69, 70]. The glycosidic 

residue has been found to possess antimicrobial properties that inhibited the growth of Staphylococcus aureus and 

Pseudomonas aeruginosa [71]. However, it is important to consider that Glycosides in certain cases have toxic effects, and 

though plant glycosides are not normally toxic but when ingested orally, they are known to inhibit chloride transport in the 

stomach [72]. 

Table 3 shows the result of the antioxidant activity evaluation of the C. nucifera L. root ethanolic extract. The ethanolic 

extract has shown a potential source for antioxidants. When compared to Vitamin C, however, the results showed Vitamin C 

(IC50=1.74ppm) to be 14x more effective than the extract as an antioxidant (IC50=24.25ppm). This meant that the plant 

extract needed higher concentration to have higher inhibition against free radicals that caused oxidative stress and more 

damage to cells when compared to Vitamin C. Nevertheless, the result of this study indicated that the root extract had 

antioxidant properties showing the inhibition of free radicals even at lower concentrations. Many studies on coconut showed 

that other parts also exhibited good antioxidant activities [73-75]. The tender coconut water (TWC), coconut inflorescence, 

and coconut husk have been known to be good a source of antioxidants which are rich in Vitamin C and other phenolic 

compounds [76-78] known to help prevent or delay products from oxidization through scavenging free radicals and lowering 

oxidative stress [79-87], thus may slow down the aging process and progression of various diseases such as cardiovascular 

diseases, cancers, neurodegenerative diseases and inflammatory diseases, arthritis, eczema, diabetes, and gastrointestinal 

inflammatory diseases. 

 

Table 3. Antioxidant properties of the extract of C. nucifera L. 

Extract Concentration 

(ppm) 

Percent Inhibition 

(%) 

Vitamin C 

Concentration (ppm) 

Percent Inhibition 

(%) 

Control 0 Control 0 

5 9.58 2 60.07 

10 15.97 3 83.91 

20 40.00 4 87.73 

30 59.58 5 91.55 

50 80.69 10 94.56 

100 94.72 20 94.44 

200 94.86   

300 95.14   

IC50
a=24.25 ppm  IC50=1.74 ppm  

 

The results of the qualitative assessment of the compounds detected by GCMS showed that a total of 8 compounds were 

having antimicrobial properties (Table 4, Figs. 4 and 5). These compounds such as n-Decane [88], n-Tridecane [89], n-

Hexadecane [90, 91]; Antifungal [92, 93], 2,4-Di-tert-butylphenol [94-96], n- Eicosane [88, 97], Hexadecanoic acid, ethyl 

ester [91, 98], 3,7,11,15-Tetramethyl-2-hexadecen-1-ol [99, 100]. The exact mechanisms which these active components 

of the plant extract contributed to the antibacterial activity has not been known yet, but could be due to the hydrophobic 

activity of the membrane which enables thermo partition of the lipids of the bacterial cell membrane and mitochondria, 

disturbing the cell structures and allowing them to be more permeable [101]. The results, however, still indicated that the 

roots of C. nucifera L. can be a great potential source for antimicrobials [102-104]. 
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Table 4.  Bioactive compounds qualitatively identified from the ethanolic extracts of C. nucifera L. using GC-MS analysis 

 
Name of Compound Formula SIa Mol. Wt. Reported Biological Properties 

1 n-Decane C10H22 92 142 
Antifungal Antibacterial 

[88] 

2 3,7-dimethylundecane C10H28 80 184 No reported functional property 

3 1,1-Diethoxyhexane C10H22O2 74 174 
Flavoring agent [105] 

Perfumery [106] 

4 2,3,3-Trimethyloctane C11H24 78 156 Antioxidant [107-109] 

5 n-Tridecane C10H28 96 184 Antimicrobial [89] 

6 3,8-Dimethylundecane C13H28 89 184 No reported functional property 

7 n-Hexadecane C16H34 90 226 

Antibacterial [90, 91] 

Antifungal [92, 93] 

Antioxidant [90, 93] 

8 2,4-Di-tert-butylphenol C14H24O 94 206 

Antioxidant [94, 110, 111] 

Antifungal [94-96] 

Cytotoxic effects [94, 112] 

Antibiotic [113] 

9 

Propanoic acid, 2-methyl-, 1-

(1,1-dimethylethyl)2-methyl-1,3-

propanediyl ester 

C16H30O4 89 286 Volatile biomarker of lung cancer [114] 

10 
2,6,10, 14- 

Tetramethylpentadecane 
C19H40 91 268 Anti-inflammatory [115] 

11 
2,6,10- Trimethyl,14-ethylene-

14-pentadecene 
C20H38 90 278 Antiproliferative [116] 

12 Phthalic acid, butyl undecyl ester C23H36O4 79 376 No reported functional property 

13 Octadecanoic acid, ethenyl ester C20H38O2 69 310 No reported functional property 

14 n- Eicosane C20H42 89 282 

Antioxidant [117] 

Antibacterial and cytotoxic effects [88] 

Antifungal [97] 

Antitumor [88] 

15 Hexadecanoic acid, ethyl ester C18H36O2 94 284 

Antioxidant [117, 118] 

Antibacterial [91] 

Antifungal Antitumor [98] 

Anticancer [117] 

Hypocholesterolemic [118] 

16 
2,6,10,14-

Tetramethylhexadecane 
C20H42 84 282 No reported functional property 

17 
3,7,11,15-Tetramethyl-2-

hexadecen-1-ol 
C20H40O 96 296 

Antimicrobial [99, 100] 

Anti-inflammatory [100] 

Anti-diuretic/Anticancer [119] 

Antioxidant [119] 

18 n- Eicosane C20H42 85 282 

Antioxidant [117] 

Antibacterial and cytotoxic effects [88] 

Antifungal [97] 

Antitumor [88] 

19 
9,12- Octadecadienoic acid 

(Z,Z)-, ethyl ester 
C20H36O2 94 308 

Dermatitigenic, Choleretic, 

Hypocholesterolemic, Antiarthritic, 

Hepatoprotective, Antiandrogenic, 

Antihistaminic, Anticoronary, Antieczemic, 

Antiacne [100] 
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20 Ethyl Linoleolate C20H36O2 88 308 

Perfumery flavoring agent [120] 

Antiacne [121] 

Antioxidant [122] 

21 Ethyl n-heptadecanoate C19H38O2 87 298 Antimicrobial [123] 

aSimilarity Index; bMass Peak; cBase Peak (m/z); dRetention Time (mins); eNeeds further study 

 

The evaluation of the results from the GCMS analysis showed polyphenolic compounds present. Polyphenols have been 

argued to act as strong antioxidants as they can prevent oxidative damage and reduce inflammation [107]. The GCMS result 

showed the phenol-containing compounds present in the extracts of the roots of C. nucifera L. including 2,4-Di-tert-

butylphenol [94, 110, 111] and 3,7,11,15-Tetramethyl-2-hexadecen-1-ol  [119]. These compounds could delay the 

autoxidation by inhibiting the formation of free radicals and other reactive oxygen species (ROS) or through interrupting the 

proliferation of the free radical by scavenging species that initiated peroxidation, breaking the autoxidative chain reaction, 

and reducing localized O2 concentrations [124]. They could also scavenge free radicals through the hydrogen atom 

transfer mechanism as there were higher energies involved in the single electron transfer process [125]. Acting as 

antioxidants, they affected enzyme activities, plasma, membranes, transcription factors in vivo [126] enhancing the total 

oxidant-scavenging capacities of human blood by binding to red blood cells [127]. Aside from polyphenolic compounds, the 

results also showed the presence of other bioactive compounds known to have antioxidant activities. These compounds 

included 2,3,3-Trimethyloctane [107-109], n-Hexadecane [90, 93], n-Eicosane [117], Hexadecanoic acid [117, 118], Ethyl 

Linoleolate [122] (Table 4).  

It could be seen from this study that the root extract from the typica variety of the coconut had phytochemicals such as 

flavonoids and phenolic acids that have been said to be good sources for antioxidants enabling the reduction of oxidative 

stress and allowing the protection from degenerative disease [128]. Tannins have been observed to be primary antioxidants 

or free radical scavengers [129]. Steroids have also been identified to be a good source of antioxidant [130]. Also, Saponins 

were reported to have exhibited good antioxidant activity [131]. Thus looking at the folkloric uses of the coconut root as a 

treatment for selected diseases, there has been a basis as shown by the results of the study. 

 

 
Fig. 4. The mass peak of the bioactive compounds against its retention time 
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Fig. 5. The compounds identified in the roots of Cocos nucifera L. var. typica 

Conclusion 

The study was conducted to provide a scientific basis for the ethnomedicinal properties of the use of the coconut root (Cocos 

nucifera L. var. typica) by qualitatively evaluating the presence of antimicrobial, antioxidant properties and phytochemical 

compounds in the ethanolic extract. The growth of four out of six test microorganisms was inhibited by the extract which 

showed antioxidant activities but not as strong as Vitamin C. Phytochemical screening showed the presence of alkaloids, 

flavonoids, tannins, saponins, steroids, and glycosides which were known to have both antimicrobial and antioxidant 

properties. The GC-MS analysis revealed that out of the identified twenty-one (21) bioactive compounds, 8 were 

antimicrobials, while seven were known antioxidants. The study, therefore, showed that the folkloric use of the root to treat 

some health concerns might have a scientific basis. 
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