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Abstract 

Canarium zeylanicum (Retz.) of the family 

Burseraceae, is an endemic medicinal plant of Sri 

Lanka which is used for medicinal purposes and as a 

fumigant to repel mosquitoes for ages. Though, it is 

endemic, a large number of plants are available 

throughout the wet zone which can be sustainably 

utilized for the wellbeing of the public. The present 

study aims to establish data on macroscopical, 

microscopical, and certain phytochemical and 

physicochemical characteristics of stem bark and 

stem bark powder. Three representative samples 

were collected from three geographical locations of 

Sri Lanka and then macroscopical, and 

microscopical characteristics were investigated. 

Preliminary phytochemical screening was done on 

the bark powder after the sequential extractions on 

hexane, dichloromethane (DCM), and methanol, 

followed by the development of Thin Layer 

Chromatography (TLC) fingerprints for the above 

extracts. Total terpenoid content was estimated in 

the hexane fraction. Physico-chemical 

characteristics; total ash, acid-insoluble ash, and 

moisture contents were analysed. The essential oil 

content of the bark was determined using the 

Clevenger apparatus. Microscopically, an abundance 

of groups of pitted lumen stone cells, crystal fibres, 

and the presence of prismatic crystals of Calcium 

oxalate were characteristic anatomical features in 

the cortical region. Alkaloids, saponins and tannins 

were observed in methanol fraction and terpenoids 

in hexane and DCM fractions. Total terpenoid 

content, total ash and acid insoluble ash contents 

were 391.84±3.98 mg/g, 9.72±0.07%w/w and  

 

5.00±0.05%w/w respectively. Moisture content was 

9.96±0.03%v/w on a wet basis and the essential oil 

content was 0.26±0.01%v/w on a dry weight basis.  

Data generated by the present study may be useful to 

determine the quality and purity of the stem bark of 

Canarium zeylanicum (Retz.). 

Keywords: Canarium zeylanicum (Retz.), TLC, 

Burseraceae, Pharmacognosy, Terpenoids 

 

Introduction 

The plant Canarium zeylanicum (Retz.), a species of 

flowering plant in the family Burseraceae, is 

endemic to Sri Lanka. In Sinhala this plant is known 

as “Dik Kekuna” and in Tamil, it is known as Skillil 

(Pakillipal)1. 

Canarium zeylanicum (Retz.) is a large branched 

tree that grows up to 25–30m in height. It has 

imparipinnate compound leaves, arranged 

alternatively on the stem branches 1 and green 

colour flowers, arranged in terminal panicles on 

short, stout pedicels. The peel of the nut is thick and 

copper in colour. In the centre of the fruit, there is 1-

2 seed covered by white flesh. The seed contains a 

high-fat white kernel. The bark is about 4mm thick, 

hard, and pale brown in colour. Gum is naturally 

occurring in the plant stem and when the bark is 

injured, an abundance of a beautifully clear, 

fragrant, balsamic gum resin exudes from it and this 

is used for fumigation in houses against mosquitoes 

for ages2. 

Medicinally, the bark of the tree is astringent and 

antiseptic. A decoction of it is used as a gargle for 

bleeding and spongy gums. An ointment prepared 
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by boiling bark with Coconut oil is used as a 

dressing for chronic ulcers. Internally, it is used as 

an aromatic stomachic and astringent and is 

commonly used against diabetes2. 

Although the stem bark is used for a variety of 

therapeutic purposes in traditional medicine and as a 

fumigant against mosquitoes for ages, there is no 

detailed Pharmacognostic data reported on the bark 

of Canarium zeylanicum (Retz.) plant. Therefore, 

the present study aims to establish Pharmacognostic 

data on the stem bark of Canarium zeylanicum 

(Retz.), for its authentication and to develop value-

added standardized products with commercial 

importance, based on the stem bark. 

 

Materials and Methods 

Collection of plant materials 

Canarium zeylanicum (Retz.) stem barks were 

collected from matured plants at Bulathsinghala of 

Kaluthara district, Deiyandara of Matara district, 

and Dambadeniya of Kurunegala district in Sri 

Lanka. The authenticity of plant material was 

accessed by comparing it with local floras available 

in textbooks at the Pharmacognosy laboratory of the 

Industrial Technology Institute, Malabe, Sri Lanka. 

Macroscopical and microscopical studies 

Preparation of samples 

For macroscopical and microscopical studies 

thoroughly washed stem barks were cut into desired 

sizes (7cm-9cm) and preserved in formaldehyde 

acetic acid and alcohol solution (FAA). For powder 

microscopical studies dried stem bark samples were 

grinded, sieved and 120 mesh powder was obtained 

and stored in air-tight containers until used for 

further analysis3. 

Macroscopical analysis   

Macroscopic character evaluation of the bark and 

powder samples were carried out by examining its 

colour, odour, texture and appearance.  

 

Microscopical analysis 

Method of slide preparation 

Freehand sections of stem bark were taken using a 

sharp blade and were mounted with Chloral hydrate 

solution to observe various anatomical features. 

Specimen slides, so prepared were observed under 

mid-power 10x followed by a high-power 40x of 

“Labomed Sigma” compound microscope. For 

powder, microscopical identification 120 mesh 

powder was mounted with Chloral hydrate and 

observed as earlier4,5. 

 

Determination of phytochemical characteristics 

extraction of the samples 

Dried bark powder (50g) was sequentially extracted 

with hexane, dichloromethane, and methanol as 

solvents by hot Soxhlet extraction method6.   

  

Preliminary phytochemical screening 

Preliminary phytochemical screening was carried 

out for each extract of sequential extractions using 

standard protocols to identify constituents 7,8,9,10,11.  

 

Development of Thin Layer Chromatography 

profiles 

The sequential extracts obtained from Soxhlet 

extractions were spotted on pre-coated silica gel 

60G F254 aluminum plates. Different solvent systems 

were used for methanol, DCM, and hexane extracts 

to obtain a clear separation of compounds as Table 

1. 

 

Table 1: Development of Thin Layer 

Chromatography profiles with different solvent 

systems 

 

Then TLC profiles were developed and the retention 

factors (Rf) were calculated at wavelength 254nm, 

366 nm, and after spraying vanillin sulphuric12,4,5. 

 

 

 

Type of 

extract 

Solvent system ratio 

Methanol(

v/v) 

DCM

(v/v) 

Hexane

(v/v) 

Formic 

acid 

(v/v) 

Methanol 

extract 

4 3 1 0.5 

DCM 

extract 

5 5 1.5 0.5 

Hexane 

extract 

5 5 2 0.5 
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Determination of Total Terpenoid Content (TTC) 

Initially, 10 g of Canarium zeylanicum (Retz.) bark 

powder was subjected to Soxhlet extraction with 

hexane and bark powder hexane extract was 

obtained. Then TTC was determined using 300mg 

of bark powder hexane extract according to standard 

protocols using Linalool as standard 13,14,15. 

 

Determination of physico-chemical characteristics 

Total ash, acid insoluble ash, and moisture content 

of the powder samples were determined according to 

standard protocols 16,17,18. 

 

Determination of essential oil content  

Initially, 100.00 g of bark powder was subjected to 

hydro distillation using Clevenger-type apparatus, 

and essential oil content was determined 19,20. 

 

Results 

Macroscopical characters 

Canarium zeylanicum (Retz.) stem bark samples 

were 6 to 7mm in thickness, externally rough, 

fracture was fibrous and light brown in colour with a 

characteristic odour. The transverse section of the 

stem bark was pale brown in colour and the bark 

powder was light brown with a characteristic 

aromatic odour. 

 

Microscopical characters 

In the cork region hexagonal thin-walled 

parenchyma cells most filled with brown colouring 

matter and a few groups of stone cells, thick-walled 

fibres were also observed.  

In the cortical region; an abundant group of stone 

cells with pitted lumen and large groups of thick-

walled fibres were observed. Some fibre cells were 

associated with prismatic crystals of Calcium 

oxalate as crystal fibres and it was identified as a 

characteristic feature of the stem bark. Long fibres 

and short fibres were abundant and amongst them 

some were wide-lumen, short fibres. The abundance 

of isolated prismatic crystals of Calcium oxalate was 

observed among stone cells and thick-walled fibres. 

Isolated and compound starch grains were also 

found in the cortical region and vessels with spiral 

arrangement and biseriate to multiseriate medullary 

rays were observed in the cross section of stem bark 

cortical region of Canarium zeylanicum (Retz.) 

(Plate 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 1: Photographic images of microscopical 

studies (Labomed Sigma” USA compound 

microscope) 

1) Stone cells 2) Stone cells associated with Calcium 

oxalate prismatic crystal 3) Thick walled fibres in    

sectional view   4) Thick walled fibres in sectional 

view associated with a prismatic crystal 5) Pitted 

walled fibres in sectional view 6) Essential oil filled 

cells 7) Wide lumen  short fibres 8) Prismatic crystal 

9) Long fibres 10) Calcium oxalate prismatic 

crystals  associated fibres  11) Starch grain  

12) Transverse section of the cortical region  

13) Transverse section of  the cork  region  

14) Transverse section of the bark 
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Preliminary phytochemical study 

Preliminary phytochemical studies revealed the 

presence of alkaloids, tannins, and saponins in 

methanol extract and terpenoids in hexane and 

dichloromethane extract (Table 1). 

  

Table 1: Preliminary phytochemical screening of 

stem bark powder extract of Canarium 

zeylanicum (Retz.) 

++ (Present highly), + (Present), - (Absent) 

 

Thin Layer Chromatography (TLC) profiles of   

Canarium zeylanicum (Retz.) stem bark powder 

extracts 

Thin Layer Chromatography (TLC) profiles of   

Canarium zeylanicum (Retz.) stem bark powder 

extracts with DCM extract, Methanol extract and 

Hexane extract are shown in plate 2(A), 2(B) and 

2(C). 

 

           A1                      A2                     A3 

 

 

 

 

 

 

 

 

Plate 2(A): TLC fingerprint 

profile of DCM extract 

A1) at 365nm   A2) at 254nm   A3) After 

derivatisation using Vanillin sulphuric 

 

 

         B1                           B2                           B3 

 

Plate 2(B): TLC fingerprint profile of Methanol 

extract 

B1) at 365nm B2) at 254nm B3) After derivatisation 

using Vanillin sulphuric 

 

         C1                          C2                     C3 

 

Plate 2(C): TLC fingerprint profile of Hexane 

extract 

C1) at 365nm C2) at 254nm C3) After derivatisation 

using Vanillin sulphuric 

 

TLC details of Canarium zeylanicum (Retz.) stem 

bark powder extracts 

TLC studies established chromatographic patterns 

for Canarium zeylanicum (Retz.) stem bark powder 

dichloromethane, methanol, and hexane extracts. 

After derivatisation using vanillin sulphuric, 

dichloromethane extract with solvent system DCM, 

hexane, ethyl acetate, formic acid has shown fifteen 

coloured spots, methanol extract with solvent system 

DCM, cyclohexane, ethyl acetate, formic acid has 

shown twelve coloured spots and hexane extract 

with solvent system DCM, hexane, ethyl acetate, 

formic acid has shown twelve coloured spots (Table 

2,3 and 4). 

Phyto 

chemicals 

Hexane 

extract 

Methanol 

extract 

Dichloromethane 

extract 

Alkaloids - + - 

Flavonoids       - - - 

Tannins - + - 

Saponins  - + -- 

Terpenoids + - ++ 

Steroids - - - 



 

Pathirana et al, Pharmacognostic studies on Canarium zeylanicum                SLJIM 2023; 08 (01): 698 - 705 

702 Original Paper 

Table 2: TLC details of Canarium zeylanicum 

(Retz.) stem bark powder extracts (solvent 

system DCM) 

 

Dichloromethane (DCM) extract 

Rf 

values at  

day light 

Rf values at 

UV light 

Rf values after 

derivatisation 

254nm 365nm 

0.92 

 

 

 

 

 

 

0.24 

0.29 

0.32 

0.38 

0.50 

0.56 

0.75 

0.81 

0.92 

 

0.38 

0.45 

0.54 

0.81 

0.92 

0.19-Brown               

0.24-Light 

purple           

0.26-Pink                        

0.29-Orange                 

0.35-Yellow                 

0.48-Pink                         

0.49-Blue                      

0.54-Brown 

0.66-Purple 

0.76-Brown 

0.78-Blue 

0.80-Pink 

0.86-Pink 

0.90-Brown 

0.92-Pink 

 

Table 3: TLC details of Canarium zeylanicum 

(Retz.) stem bark powder extracts (solvent 

system DCM) 

 

Methanolic extract 

Rf 

values 

at 

daylight 

Rf values at UV 

light 

Rf values after 

derivatisation 

254nm 365nm 

 0.81 

0.86 

0.92 

0.50 

0.78 

0.91 

0.21-Purple            

0.75-Purple 

0.38-Purple            

0.80-Purple 

0.40-Purple            

0.86-Violet 

0.5-Blue                 

0.92-Violet 

0.55-Purple            

0.94-Violet 

0.60-Purple 

0.66-Light 

brown 

 

Table 4: TLC details of Canarium zeylanicum 

(Retz.) stem bark powder extracts (solvent 

system DCM) 

 

 

Physiochemical characteristics, essential oil 

content and total terpenoid content of stem bark 

powder of Canarium zeylanicum (Retz.)  

Physio-chemical characteristic values, essential oil 

content and total terpenoid content of Canarium 

zeylanicum (Retz.) bark powder is shown in Table 5. 

 

Table 5: Physicochemical values, essential oil 

content and total terpenoid content of Canarium 

zeylanicum (Retz.) stem bark powder 

 

            Results are represented as mean ±SE(n=3) 

 

Hexane extract 

Rf 

values at  

day light 

Rf values at UV 

light 

Rf values 

after 

derivatisation 254nm 365nm 

 0.32 

0.43 

0.73 

0.92 

0.95 

 

0.32 

0.43 

0.52 

0.68 

0.80 

0.83 

0.91 

    0.25 Purple                  

    0.28-Pink                     

    0.32-Violet                  

    0.45-Brown                 

    0.46-Blue                     

    0.58-Pink 

    0.65-Pink 

    0.66-Orange 

    0.78-Pink 

    0.85-Pink 

    0.92-Pink 

    0.98-Pink 

           Parameter value 

Total ash content%(w/w) 9.72±0.07% 

Acid insoluble ash 

content%(w/w) 

5.00±0. 0.05% 

Moisture content%(w/w) 9.96±0.03% 

Essential oil content%(v/w) 0.26±0.01% 

Total terpenoid content 

(TTC) 

391.84±3.98mg 

Linalool 

equivalent /g 
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Discussion 

The macroscopical and microscopical analysis is 

one of the cheapest method, that can be used as an 

identifying parameter to substantiate and 

authenticate a drug 21. Therefore, observed 

macroscopical and microscopical characteristics of 

stem bark and bark powder would be a useful tool 

for plant identification. 

Phytochemical analysis reveals useful findings about 

the chemical nature of the stem bark powder. 

Tannins, saponins, alkaloids, which were found in 

stem bark extracts are known to have beneficial 

medicinal properties while terpenoids are known to 

have anti-inflammatory, antiviral, and insect-

repellent activity15,22,23. For phytochemical analysis 

plant extracts were obtained using the Soxhlet 

extraction method because it makes the extraction 

process much more efficient with a high extraction 

yield that requires less time and solvent 

consumption than maceration or percolation 24. First, 

bark powder was extracted with nonpolar hexane as 

the solvent, then with dichloromethane as the 

solvent and later with the methanol according to the 

polarity increasing order resulting in sequential 

extraction. Sequential extraction ensures the 

extraction of all active components according to 

their polarity order 6. Thin Layer Chromatography 

(TLC) is an affinity-based technique used to 

separate the constituents of a mixture 25. Results of 

TLC fingerprint profiling can be used as a quality 

standard for purity determination of Canarium 

zeylanicum (Retz.) bark powder. 

Physicochemical parameter determination is an 

important criterion to judge the identity or purity of 

crude drugs. Ash contents reveal how much 

minerals are physiologically contained in the 

medicinal plants and how many foreign materials 

have been mixed in during the course of processing 
16. According to the obtained data total ash content 

was within the average range compared to other 

plants. But acid insoluble ash content has much 

higher values and can be assumed that, it is due to 

contamination of bark powder with silica crystals. 

The moisture content was determined using Dean 

and Stark method because bark powder contains 

volatile oils which makes the conventional oven 

drying method not applicable. As obtained results 

moisture content of the bark was within the 

acceptable range of 8 - 12% for minimum bacteria, 

and fungal growth 26. 

The essential oil yield of plants is often below 1%, 

rarely reaching 10% or even more in some dry plant 

parts. The plants which contain at least 0.1%-0.2% 

volatile oil content with a perceptible odour is 

considered as economically viable aromatic plants. 

The essential oil content of Canarium zeylanicum 

(Retz.) bark powder is within the range and can be 

used to develop value-added aromatic products. 

 

Conclusion 

Through this study, identification data of Canarium 

zeylanicum (Retz.) stem bark and bark powder were 

established based on macroscopical and 

microscopical characteristics. Quality standards for 

Canarium zeylanicum (Retz.) stem bark powder has 

been established with respect to certain 

physicochemical and phytochemical characteristics. 

The data revealed in this study can be used as a 

reference to determine quality and the purity of 

Canarium zeylanicum (Retz.) stem bark in future 

studies and for the development of herbal-based 

quality products. 
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