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Abstract 

This research was focused on the investigation of phytochemical 
constituents of seed of Xylocarpus granatum J.koenig and its antimicrobial 
activity. The sample was collected from Magyi creek (17˚03'48.186" N and 
94˚27'42.286" E), Shwe Thaung Yan Sub Township of Pathein Township, 
Ayeyawady Region during December 2018 and it was identified at 
Department of Botany, Pathein University.  It belongs to the family Meliaceae. 
English name is cannonball mangrove or cedar mangrove and Myanmar 
name is Pinle Ohn. Phytochemical tests have revealed the presence of alkaloids, 
flavonoids, polyphenols, phenolics, lipophilic groups, saponins, carbohydrates, 

glycosides, α-amino acids, tannins and proteins except reducing sugars in the sample 

according to test tube methods. The seed sample was found as having relatively 

highest content of K and CL whereas there were minor components of Fe, Cu and Br 

according to EDXRF analysis. The antimicrobial activity of H2O, MeOH, EtOH, 
CHCl3, and PE extracts from Xylocarpus granatum’s seed were screened by 
agar well diffusion method on ten test organisms. All extracts of seed sample 
were observed to possess antimicrobial activity. Among the test organisms, 
the H2O extract showed significant antibacterial activity (19.25 mm) against 
Micrococcus luteus followed by Agrobacterium tumefaciens (18.28 mm) and 
Staphylococcus aureus (17.65 mm) respectively. From the results of this 
research, seed of pinle Ohn could be applied for curing of skin diseases, 
plant diseases and food poisoning. 
Keywords: Xylocarpus granatum (Pinle Ohn), phytoconstituents, antimicrobial 

activity 

Introduction 

Mangrove forests are the rich source for Biodiversity and widely distributed 

throughout the coastal areas of Myanmar, especially estuaries. Mangrove plants and 

their products have been used in traditional medicine. These plants are well known to 

have natural products with great pharmaceutical importance; the study of Premnathan 

et al. (1992, 1996) revealed that the mangroves were found highly effective for 

antiviral activity as compared to seaweeds and sea grasses. Kokpal et al. (1990) had 

also reported the bioactive compounds from mangrove plants. Xylocarpus granatum, 

the cannonball mangrove or cedar mangrove, is a species of mangrove in the 

mahogany family (Meliaceae). It is found in Africa, Asia, Australasia and the Pacific 

Islands (Bunt et al., 1982). Xylocarpus granatum is a small to medium-sized 

evergreen tree, growing up to a maximum height of 12 m (39 feet). The trunk has 

buttresses and above-ground roots which extend for long distances to either side. The 

bark is brown and smooth, and comes away in flakes. The leaves are pinnate and 

arranged spirally on the twigs; they have two to four pairs of leaflets and are pale 

green when young and darken with age. The inflorescence grows in a short panicle in 
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the axil of a leaf or at the end of the shoot. The individual flowers are 8 mm (0.3 in) 

wide, with parts in fours, and are white or pinkish-yellow. They are followed by large, 

spherical, woody capsules, 9 to 12 cm (4 to 5 in) in diameter, which split open to 

reveal up to a dozen seeds (koenig, 1784).  

Most parts of the plant contain tannin: bark, wood, leaves and fruits. However, 

the bark of mature trees is richest in tannin, containing 20–34% on dry matter base. 

The tannin penetrates, hides rapidly and produces a reddish brown, tough leather, but 

nothing is known about its composition. The seeds yield 1–2% of oil. The wood is 

reported to contain 0.1% gedunin, a limonoid, with antimalarial activity that is found 

in many other Meliaceae species, e.g. neem (Azadirachta indica A.Juss.).  

 A large number of research works have been previously done on Xylocarpus 

granatum. The plant belongs to the family Meliaceae. Meliaceae contains various 

types of compounds, especially pentacyclic triterpenoid and limonoids. The family 

Meliaceae is distinguished by the occurrence of characteristic substances called 

limonoids (Shinoda et al., 1985). These substances have a wide spectrum of 

biological activities, particularly insectidal action (Ambrozin et al., 2006). The seed 

of the plant contains xylocarpin (Okorie and Tylor, 1970). Therefore, the present 

research was carried out the investigation on phytochemical constituents, to study the 

elemental analysis of the seed of this plant by Energy Dispersive X-ray Fluorescence 

(EDXRF) Spectrometer and antimicrobial activity of Xylocarpus granatum J.Koenig 

on ten test organisms.  

Materials and Methods 

Sample Collection  

The seeds of Xylocarpus granatum Koenig were collected from Magyi creek, 

Shwe Thaung Yan Sub Township of Pathein Township, Ayeyawady Region during 

December 2018. The identification of species was made by Bali and Lambok (1997).  

Sample preparation 

The fresh sample was cleaned by washing with water and air-dried. The 

samples were dried under shades for two weeks and made into powder by using 

grinding machine and stored in air tight containers for the phytochemical analysis and 

antimicrobial activity experiments.  

Phytochemicals Screening of Xylocarpus granatum J.Koenig 

In order to classify the types of organic constituents present in seed 

sample, phytochemical tests on samples were carried out according to the series of 

test tube methods (Harbone, 1973). These qualitative tests were done to indicate the 

presence of organic compounds such as alkaloids, flavonoids, polyphenols, phenolic 

compounds, steroids, saponins, carbohydrates, tannins, α amino acids, glycosides, 

starch and reducing sugars.  

Elemental Analysis of the Seed of Xylocarpus granatum J.Koenig  

by Energy Dispersive X-ray Fluorescence (EDXRF) Spectrometry 

Relative abundances of elements in the seed were determined by Energy 

Dispersive X-Ray Fluorescence (EDXRF) Spectrometer. 

Antimicrobial activity of Xylocarpus granatum J.Koenig 

 For antimicrobial activities, the seeds of this plant were extracted by using 

water, methanol, ethanol, chloroform and pet-ether. The antimicrobial activity were 

tested by these extracts on ten test organisms such as Agrobacterium tumefaciens 

NITE 09678, Aspergillus paraciticus IFO 5123, Bacillus subtilis IFO 90571, Candida 

albicans NITE 09542, Escherichia coli  

AHU 5436, Pseudomonas fluorescence IFO 94307, Micrococcus luteus 

NITE 83297, Staphylococcus aureus AHU 8456, Saccharomyces ceresiviae 
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NITE 52847 and Salmonella typhi AHU 5436. These test organisms were 

obtained from Pharmaceutical Research Development of Ministry of Industry, 

Yangon Region and National Institute of technology and Evaluation (NITE, 

Japan).  

 

 

Screening of antimicrobial activity by agar well method (Collins, 1965)  
           1 day old culture test broth (0.1 mL) was added to 20 mL assay 

medium (glucose 5.0 g, yeast 3.0 g, peptone 3.0 g, agar 15.0 g, DW 1000 

mL,) and thoroughly mixed and poured into plate. Cork borer was used to 

make the wells (8 mm in diameter). And then, the extract (20 μL) was 

carefully added into the well and incubated at room temperature for 24-48 

hours. The diameter of the zones of inhibition around each well measured and 

recorded after 24-48 hours incubation. 

Results 

Morphological characters of Xylocarpus granatum J.Koenig 

          Habit; Tree, height up to 8mm, Small to medium-sized tree up to 15(–

20) m tall; bole often of poor form, up to 90 cm in diameter, with thin, branched 

ribbon-like surface roots; bark thin, smooth, scaly with irregular flakes, whitish 

to yellow-brown, inner bark reddish pink, Leaves; paripinnately compound, 

alternate, leaflet usually 2 pairs, elliptical to obovate, rounded apex, leaflet 7-12 

cm long. Inflorescences; 8 to 20 flowered, panicle, up to 6 cm long, mainly 

axillary, petal 4, creamy to greenish white, calyx 4 lobed, yellowish green, 

stamen fused into tubes, creamy white, 1.0-1.2 cm in diameter. Fruit; 15-20 cm 

in diameter, yellowish brown, leathery, like spherical melon, contain 6-16 seeds. 

Seeds; Seeds irregularly tetrahedral, up to 6 cm long, brown, with a corky seed 

coat (Fig 1). 

 

         
(A) Habit                                              (B) Fruits 

               

                Figure 1. Morphological characters of Xylocarpus granatum J.Koenig 

Phytochemicals Screening of Xylocarpus granatum J.Koenig 

          The phytochemical investigation was carried out according to the test 

tube method. In Table 1, alkaloids, flavonoids, polyphenols, phenolics, lipophilic 
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groups, saponins, carbohydrates, reducing sugars, glycosides, α-amino acids, 

tannins and proteins were found to be present in X. granatum seed. The relative 

abundances of elements present in X. granatum seed were determined by 

EDXRF spectrometer. In Table 2 K was found to be the most abundant element 

followed by Cl, Fe, Cu and Br. (Table 2 and Figure 3) 

  

Table 1. Results of Phytochemical Investigation on X. granatum seed 
Sr. 

no 
Tests Extract Test Reagents Observation Remark 

1 Alkaloids 1% HCl 

Dragendroff’s 

reagent 

Deep violet 

p 

+ 

Wagner’s reagent Deep violet ppt + 

Mayer’s reagent Yellow ppt + 

Hager’s test Yellow ppt + 

2 Flavonoids 95% EtOH 
Mg, conc; HCL Yellow colour + 

1% KOH Yellow colour  + 

3 Polyphenols EtOH 
1% FeCl3 

Blue + 
1% K3Fe(CN)6 

4 Phenolics Distilled water 
1% FeCl3 

Blue green + 
1% K3Fe(CN)6 

5 
Lipophilic 

groups 
Distilled water 0.5M KOH Reddish colour + 

6 Saponins Distilled water NaHCO3 foams + 

7 Carbohydrate Distilled water 
10%α-napthol, 

conc H2SO4 
Red ring - 

8 Reducing 

sugars 

Distilled water Benedict’s 

solution 
Deep bron - 

9 Glycosides Distilled water 10%lead acetate White ppt + 

10 α-amino acids Distilled water Ninhydrin  Violet + 

11 Tannins  Distilled water 2%NaCL,  

1% FeCl3 
Yellow ppt + 

12 Protein Hot water 10%NaOH, 

1%CuSO4 

Reddish brown 
+ 

(+) presence of constituents          (-)absence of constituents 
 

Table 2. Relative abundances of some elements in Xylocarpus granatum seed     

               (By EDXRF) 

No Elements Relative Abundance (%) 

1 K 67.868% 

2 CL 27.441% 

3 Fe 3.540% 

4 Cu 0.634% 

5 Br 0.516% 

 

Antimicrobial activity of Xylocarpus granatum Koenig 

                   In the present study, the antimicrobial activity of different extracts of 

Xylocarpus granatum Koenig were tested by agar well diffusion method on ten 

test organisms. The water extract showed the highest antibacterial activity 

(19.25mm) on Micrococcus luteus followed by Agrobacterium tumefaciens 

(18.23mm) and Salmonella typhi (17.65mm) respectively and did not show the 

activity on Bacillus subtilis.  
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            The methanol extract showed the good antibacterial activity on 

Agrobacterium tumefaciens (17.62mm) and Micrococcus luteus (17.41mm) 

except Bacillus subtilis. In the ethanol extract, the antibacterial activity had on 

Micrococcus luteus (18.36mm) and Pseudomonas fluorescence (18.19mm). The 

chloroform extract showed the antimicrobial activity on all test organisms and 

pet ether extract only showed on four test organisms. (Table 2 and figure 2-3) 

             

     Table 3. Antimicrobial activity of crude extracts of Xylocarpus granatum  

                    seed on ten test organisms 

            

                   Agar well – <10 mm (inactive) ,10 mm ~ 14 mm (partially active), 15 mm ~ 19 mm (active) 

 

                      
 

                 On M. luteus                                                                  On M. luteus 

 

       Fig.2. Antimicrobial activity of crude extracts (H2O, MeOH, EtOH)  

                    of Xylocarpus granatum seed on ten test organisms 

  

                               
 

 

         Fig.3. Antimicrobial activity of crude extracts (CHCl3, PE)  

                     of Xylocarpus granatum seed on ten test organisms  
         

Sr. 

no 
Test organisms 

Inhibition zone diameters (mm) and 

crude extracts 
H2O MeOH EtOH CHCl3 PE 

1 Agrobacterium tumefaciens 18.23 17.63 15.62 13.29 11.63 

2 Aspergillus paraciticus 14.80 15.80 15.83 13.07 + 

3 Bacillus subtilis - - + 14.40 12.92 

4 Candida albicans 15.89 + - 13.51 - 

5 Escherichia coli 16.40 + - 13.86 - 

6 Pseudomonas fluorescence 14.70 + 18.19 15.14 10.00 

7 Micrococcus luteus 19.25 17.41 18.36 14.00 13.77 

8 Staphylococcus aureus 16.36 14.96 15.14 12.63 - 

9 Saccharomyces ceresiviae 15.11 14.63 16.60 12.11 - 

10 Salmonella typhi 17.65 16.33 16.16 15.91 + 

H2O 

MeOH 

EtOH 

On A. tumefaciens 

CHCl3 

PE 

On S.typhi On M. luteus 
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Discussion and Conclusion 

          Xylocarpus granatum J.Koeing (Meliaceae), locally called Pinle Ohn in 

Myanmar, is an evergreen tree with gray bark and grows in the inter-tidal ridge 

forest and river bank (Naskar, 2004). Xylocarpus granatum is a small to 

medium-sized evergreen tree, growing to a maximum height of 12 m (39 ft). The 

trunk has buttresses and above-ground roots which extend for long distances to 

either side. The bark is brown and smooth, and comes away in flakes. The leaves 

are pinnate and arranged spirally on the twigs; they have two to four pairs of 

leaflets and are pale green when young and darken with age. The inflorescence 

grows in a short panicle in the axil of a leaf or at the end of the shoot. The 

individual flowers are 8 mm (0.3 in) wide, with parts in fours, and are white or 

pinkish-yellow. Fruit is 15-20cm in diameter, yellowish brown, leathery like 

spherical melon which split open to reveal up to a dozen seeds. These findings 

agreed with those of Bali and Lombok, 1997. Phytochemical analysis of  

Xylocarpus granatum Koeing indicated the presence of alkaloids, flavonoids, 

polyphenols, phenolics, lipophilic groups, saponins, carbohydrates, reducing 

sugars, glycosides, α-amino acids, tannins and proteins. Xylocarpus granatum 

possesses alkaloidal substances which also have biological activities (Chou et 

al., 1977). The chemical constituents of Xylocarpus include triterpenoids, 

alkaloids, phenolics and steroids (Shen et al., 2009). The bark, fruit and seed are 

used as remedy for cholera and diarrhoea (Giesen et al., 2007). These results 

were agreed with Shaik et al., 2016. Some of the phytochemical compounds, 

including glycosides, saponins, tannins, flavonoids, terpenoids, and alkaloids 

have been reported to have antimicrobial activity (Ebi and Ofoefule, 1997). In 

the antimicrobial activity, the water extract showed the highest antibacterial 

activity followed by ethanol extract. Chloroform extract showed the 

antimicrobial activity on all test organisms. Other extracts also showed the 

activity except Bacillus subtilis, Staphylococcus aureus and Saccharomyces 

ceresiviae. Mangrove plants are adapted well to extremely challenging 

environmental abiotic conditions by alterations in their physiological processes 

resulting in the synthesis of novel chemical compounds that offers protection 

against the various biotic and abiotic conditions (Edreva et al., 2008). A number 

of these phyto compounds or secondary metabolites have significant medicinal 

properties and are being used traditionally for treatment of number of ailments 

(Bandaranayake, 2002). The mangrove plants possess strong antimicrobial 

compounds (viz. flavonoids, tannins, terpenoids, coumarins, alkaloids, lectins) 

that may act against a broad range of disease causing microorganisms (Das et 

al., 2014). In conclusion, these findings showed that X. granatum has properties 

of antimicrobial activity, which confer its traditional uses as a medicinal plant 

from the mangroves.  
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