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ABSTRACT 

Background: Trema orientalis is native to India and widely used in Nigeria especially as it is 

applied topically on children to remedy skin blemishes due to infections. Various other uses have 

been recorded both locally and elsewhere in Africa. Pharmacognostic studies on the plant would 

enhance its therapeutic applications by setting quality control measures to ensure correct identity 

and to checkmate adulteration. Materials and Methods: Macro and micro-morphological 

studies, including anatomical sections, photomicrographs, numerical leaf microscopy and 

evaluation of physical constants as well as chemo-microscopy and fluorescent studies were 

carried out. Results: The leaves were simple, green, serrulate, acuminate, petiolate and 

lanceolate. It was dorsoventral with anomocytic stomata with somewhat polygonal and irregular 

epidermal cells, several trichomes and starch grains, rosettes of calcium oxalate crystals and 

established spongy parenchymatous cells and vascular tissues were observed. Lignins, tannins, 

proteins, starch, fats and fatty oils were detected. Average moisture content was 8.81 %, Total 

Ash value (8.33), Acid-insoluble Ash (1.16), Water-soluble Ash (2.86), Water and Alcohol 

soluble extractive values (4.87 and 2.53 % respectively). Palisade ratio was 44.7 %, vein islet 

number 34, veinlet termination 7, stomata number for upper and lower epidermis 0.5 and 4.5 

respectively, while stomatal index was 2.44 and 18.37 for upper epidermis and lower epidermis 

respectively. Conclusion: The diagnostic macro and microscopic anatomical features, 
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chemomicroscopic, characteristic fluorescent colours and the numerical standards could be 

useful in quality control and to supplement a monograph for Trema orientalis. 

Key words: Trema orientalis, pharmacognostic, numerical leaf microscopy, serrulate, vein 

islet 

INTRODUCTION 

Standardization of herbal medicines is a set 

of specific derived from experimentation and 

observations, with a view to specifying a set 

of characteristics of a particular herbal 

medicine [1]. This quality control measure is 

achieved by means of pharmacognostic 

evaluation of crude plant drugs [2]. 

Pharmacognostic evaluation involves macro 

and micro morphological, anatomical 

sectioning and other qualitative and 

quantitative microscopic characterization of 

the plant, fluorescent characteristics and 

phytochemical screening [3] among other 

parameters. The Geographical location of a 

plant is affects its diagnostic 

pharmacognostic features [3, 1] and so the 

same plant species growing in different 

geographical locations could possess 

different pharmacognostic features. Trema 

orientalis (Fig. 1) is an evergreen medium 

sized [4] tree of the family Ulmaceae [5]. It is a 

fast growing [6] plant that is cosmopolitan [5] 

and commonly found in tropical countries [1]. 

It has an extensive root system that enables it 

survive long periods of drought, and can 

grow on a wide range of soils from heavy 

clay to light sand [4]. It is commonly called 

“Nri-nnunu”, in Igbo Language meaning 

bird’s food. It is valued for pulp wood 

production [6] and widely used as medicine in 

various parts of Africa [7, 8, 9]. It contains 

tannins, saponins, flavonoids, triterpenoids 

and phytosterols [7, 10] and several isolated 

compounds [11, 12]. Reported medicinal uses 

of T. orientalis include anti-inflammatory, 

anthelminthic [13, 5], vermifuge, febrifuge, 

anti-dysentery, antibacterial, anti-amoebic, 

anti-convulsion, anti-diabetic, anti-

diarrhoeal, analgesic, anti-sickling [14, 15, 16, 17, 

5] and also to treat jaundice, bronchitis, 

pneumonia, pleurisy, toothache and venereal 

diseases [18, 4, 19, 5]. 

Incidentally, no pharmacognostic evaluation 

has been carried out on this plant sourced in 

Africa, except elsewhere in Idar, Gujar, India 

in 2008 by Panchal et al., [10]. In view of the 

distance and difference in climate between 

India (Asia) and Nigeria (Africa), this study 

aimed at investigating the peculiar 

pharmacognostic features of T. orientalis 

growing in Nsukka Enugu State, Nigeria. 
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MATERIALS AND METHODS

Collection, identification and preparation 

of the plant material 

Fresh leaves and twigs of T. 

collected from opposite Ikenga hotel in 

Nsukka local Government Area in Enugu 

State, Nigeria. A sharp knife was used to cut 

the leaves and allowed to fall into large black 

polythene bags to avoid contact with th

skin. This was to avoid irritation caused by 

the plant latex.  The collection was done at 

about 11:00 hrs in August, 2015. Some 

leaves were stored in a glass jar under 

refrigeration and used within 24 hrs for the 

preparation of anatomical sections 

                                                                                                 

Fig. 1: A Twig of Trema orientalis 

MATERIALS AND METHODS 

, identification and preparation 

. orientalis were 

collected from opposite Ikenga hotel in 

Nsukka local Government Area in Enugu 

State, Nigeria. A sharp knife was used to cut 

the leaves and allowed to fall into large black 

polythene bags to avoid contact with the 

skin. This was to avoid irritation caused by 

the plant latex.  The collection was done at 

about 11:00 hrs in August, 2015. Some 

leaves were stored in a glass jar under 

refrigeration and used within 24 hrs for the 

preparation of anatomical sections [20]. 

Identification and authentication was done by 

Mr. AO Ozioko of the International Centre 

for Ethnomedicine and Drug Development 

InterCEDD, Nsukka, where voucher 

specimens were deposited 

(INTERCEDD/Ulma./082015). The leaves 

were dried under shade in an open 

then pulverized using mortar and pestle 

The powder was stored in airtight containers 

to avoid absorption of moisture.    

Macroscopy 

This was based on macroscopical features, 

including organoleptic properties of the leaf 

as described by Kokate 

leaf viz. size and shape, colour, surfaces, 
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Identification and authentication was done by 

Mr. AO Ozioko of the International Centre 

for Ethnomedicine and Drug Development 

InterCEDD, Nsukka, where voucher 

specimens were deposited 

(INTERCEDD/Ulma./082015). The leaves 

were dried under shade in an open air and 

then pulverized using mortar and pestle [21]. 

The powder was stored in airtight containers 

to avoid absorption of moisture.     

This was based on macroscopical features, 

including organoleptic properties of the leaf 

as described by Kokate [22] and Evans [21] viz. 

leaf viz. size and shape, colour, surfaces, 
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venation, presence or absence of petiole, 

nature of apex, margin, base, lamina, texture, 

odour and taste.  

Quantitative leaf microscopy 

Fragments of the outer epidermal 

membranous layer were cleared in chloral 

hydrate by boiling until transparent, mounted 

with glycerin and observed under a 

compound microscope. The presence or 

absence of the following was observed and 

captured: epidermal cells, stomata (type and 

distribution) and epidermal hairs (types of 

trichomes and distribution) [23, 21]. 

Permanent slide preparation: This was 

prepared according to the method reported by 

Sani et al., [24]. The prepared permanent 

slides were viewed for the microscopic 

characters [25]. Photomicrographs were 

supplemented using an optical microscopic 

camera. 

Temporary slide preparation: A transverse 

section (TS) of the leaf through the lamina 

and the midrib was taken using freehand. It 

was cleared with chloral hydrate, treated 

(stained) with phloroglucinol and a drop of 

concentrated hydrochloric acid to stain the 

lignified elements [21, 26]. The prepared slide 

was observed under a compound light 

microscope [23, 20] and it was supplemented 

with photomicrographs. 

Similarly, 2 mm square pieces of the leaf 

were placed in a solution of chloral hydrate 

in a test tube. It was boiled in a water bath 

until sufficiently transparent. It was then 

mounted in a mixture of equal parts of 

glycerin and chloral hydrate solution and 

examined under a compound light 

microscope [23]. 

Crude drug powder microscopy 

About 5 g of the dried leaf powder was 

cleared with 10 ml chloral hydrate [23, 20]. 

Various microscopic features of diagnostic 

significance were then observed under the 

compound light microscope, with 

photomicrographs taken.  

Chemomicroscopic examination of the 

powdered leaf 

Standard procedures [25, 23, 21] were used to 

detect the presence of various chemical 

substances such as cellulose, lignin, tannins, 

starch grains, fats and fatty oils, proteins, 

calcium oxalate and calcium carbonate. 

Analytical evaluation of the crude drug 

The crude plant drug was evaluated for 

moisture content (Loss on Drying, LOD 

method), ash values (total ash, acid-insoluble 

ash and water soluble ash) and extractive 

values (water and alcohol) based on standard 

methods [3, 23, 21, 27, 28, 24]. 
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RESULTS 

The Transverse section (Fig. 2) 

lamina revealed a dorsiventral leaf type with 

several unicellular multiseriate trichomes on 

both upper epidermis (EP1) and lower 

epidermis (EP2). Vascular bundles were 

arranged in a concentric manner. Spongy 

parenchymatous cells and collenchyma

cells were well established. Calcium oxalate 

crystal was seen in the parenchyma. 

Epidermal cells are somewhat polygonal and 

irregular, stomata was anomocytic and found 

on both epidermal surfaces (Fig. 3). Rosettes 

of calcium oxalate crystals (Fig. 4) 

grains (Fig. 5) were observed. Quantitative 

                                                                                                 

The Transverse section (Fig. 2) through the 

lamina revealed a dorsiventral leaf type with 

several unicellular multiseriate trichomes on 

both upper epidermis (EP1) and lower 

epidermis (EP2). Vascular bundles were 

arranged in a concentric manner. Spongy 

parenchymatous cells and collenchymatous 

cells were well established. Calcium oxalate 

crystal was seen in the parenchyma. 

Epidermal cells are somewhat polygonal and 

irregular, stomata was anomocytic and found 

on both epidermal surfaces (Fig. 3). Rosettes 

of calcium oxalate crystals (Fig. 4) and starch 

grains (Fig. 5) were observed. Quantitative 

leaf microscopic analysis revealed the 

presence of stomata (though fewer in relation 

to the lower leaf surface) on the upper 

surface,   Macroscopic evaluation revealed 

characteristic features as repres

below (Table 1). Quantitative microscopic 

leaf characteristics are shown in Table 2.

Chemo microscopic substances detected in 

the leaf powder are shown in Table 3. Under 

short and long wavelengths of fluorescence, 

the plant powder dissolved in var

solvents exhibited characteristic colours 

(Table 4). The average physicochemical 

parameters of the coarse leaf powder of 

orientalis are shown in Table 5.

 

 

 

 

Fig. 2: Petiole of Trema orientalis in TS 
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leaf microscopic analysis revealed the 

presence of stomata (though fewer in relation 

to the lower leaf surface) on the upper 

surface,   Macroscopic evaluation revealed 

characteristic features as represented in 

below (Table 1). Quantitative microscopic 

leaf characteristics are shown in Table 2. 

Chemo microscopic substances detected in 

the leaf powder are shown in Table 3. Under 

short and long wavelengths of fluorescence, 

the plant powder dissolved in various 

solvents exhibited characteristic colours 

(Table 4). The average physicochemical 

parameters of the coarse leaf powder of T. 

are shown in Table 5. 
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Fig 3: 

 

 

  Fig. 4: Calcium oxalates of 

 

 

                                                                                                 

 

Fig 3: Stomata and epidermal cells of Trema orientalis leaf 

Fig. 4: Calcium oxalates of T. orientalis powdered leaf 
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Fig. 5: Starch grains from 

Table 1: Result of Macroscopical Examinations of 

                                                                                                 

Fig. 5: Starch grains from T. orientalis powdered leaf 

 

Table 1: Result of Macroscopical Examinations of C. aconitifolius 

S/N Character Observation 

1 Colour Light green 

2 Odour Characteristic 

3 Taste Bland 

4 Length (average) 12.40 cm 

Width (average) 6.23 cm 

5 Shape Lanceolate 

6 Texture Rough 

7 Surface Pubescent 

8 Apex Acuminate 

9 Base Cordate 

10 Margin Serrulate 

11 Leaf arrangement Alternate 

12 Venation Reticulate 

13 Presence/absence of petiole Petiolate 

14 Lamina Intact 

15 Presence/absence of stipule Stipulate 

16 Leaf type Simple 
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Table 2: Quantitative Microscopy of Leaf of T. orientalis 

 

 

 

 

 

 

 

 

 

 

Table 3: Result of Chemo microscopy of T. orientalis leaf powder 

Chemicals Reagents Observations Inference 

Cellulose N/50 Iodine + 80 % Sulphuric acid Blue-black colour Present 

Tannins 70 % Methanol + dil. Ferric chloride Blue-black colour Present 

Calcium carbonate Acetic acid + 50 % Sulphuric acid Effervescence +needle-shaped 

crystals separated 

Present 

Fats and fatty oils Sudan IV + heat Orange-red or brick red substances Present 

Proteins Few drops of Ninhydrin + gentle warming for 5 min Yellow colour Present 

Lignin Few drops of phloroglucinol + stand for 2 – 3 min + 

drop of con. Hydrochloric acid 

Pink or cherry red colour Present 

Starch Few drops of N/50 Iodine Deep blue to pinkish colour Present 

 

 

Table 4: Fluorescence analysis of T. orientalis leaf powder 

Detection reagents UV wavelength / Colour exhibited 

254 nm 365 nm 

Petroleum ether Dark red Dark brown 

Methanol Brick red Dark red 

50 % Hydrochloric acid Dark green Deep brown 

50 % Sulphuric acid Very green Dark green 

Ammonia Dark green Black 

Ethyl acetate Brick red or Pink Dark brown 

 

Table 5: Physicochemical properties of T. orientalis 

S/N Parameters Leaf powder 

1 Moisture content (LOD) (% w/w) 08.81 ±1.02 

Ash Values 

2 Total ash (% w/w) 08.33 ±0.29 

3 Acid-insoluble ash (% w/w) 01.16 ±0.29 

4 Water soluble ash (% w/w) 02.86 ±0.03 

Extractive values 

5 Water soluble extractive value (% w/w) 04.87 ±0.26 

6 Alcohol soluble extractive value (% w/w) 02.53 ±0.33 

N = 3 

Parameter Mean (N=3) 

Palisade ratio 44.7 

Stomata number Upper surface 0.5 

Stomata number Lower surface 4.5 

Stomatal index Upper surface 2.44 

Stomatal index Lower surface 18.37 

Vein islet number 34 

Veinlet termination number 7 
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DISCUSSION 

Macroscopic description of a plant gives a 

firsthand guide to identification of the plant. 

Thus the macroscopic features as presented 

(Table 1) are essential. Vein islet and vein 

termination numbers are relatively constant 

for different plants and can be useful to 

differentiate closely related species. 

Similarly, stomatal index is relatively 

constant for a particular plant and therefore is 

essential in quality control to ensure correct 

identity and check adulteration [3]. Another 

advantage is that palisade ratio, stomata 

number and stomatal index can be 

determined on much smaller fine powders of 

crude drug [29], and because crude drugs are 

mostly obtained in powdered form, these 

parameters are indispensable. The presence 

of stomata on the upper epidermal layer is in 

contrast to the findings of Panchal et al., [10] 

in India. The observed difference may be due 

to climatic difference.  Ash value gives the 

amount of organic matter in the crude drug 

and is useful in the detection of adulteration 

with foreign matter or improper processing 

of herbal drugs [3]. The knowledge of 

physiological and non-physiological ash 

assists in this regard. The soluble extractive 

yields (water and alcohol) are also useful to 

detect inclusion of inferior materials in 

herbal drugs. This is because it gives the 

average amount of possible extractable yield. 

The moisture content guide on the extent of 

care needed to avoid breakdown of important 

plant constituents responsible for its 

therapeutic effect. If the moisture content is 

above the maximum standard value in crude 

drugs, more frequent drying must be done in 

long storage to discourage yeast and fungal 

infestation. The African pharmacopoeia [25] 

stated that the moisture content should be 

reduced to about 14 % to preserve the 

medicinal constituents of herbal drugs. 

Fluorescence studies are also useful for 

quality control by checking for correct 

identity via the characteristic colour 

exhibited by a particular plant powder [3]. 

CONCLUSION 

The macro and micro-morphological, as well 

as numerical standards are useful diagnostic 

tools to control plant drug quality. These 

could therefore be useful for the compilation 

of a suitable monograph for Trema orientalis.       
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