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Abstract: Background: Standardization of natural medicine is essential to guard against adulteration and
substitution; understanding the phytochemical composition of a plant could justify possible pharmacological
actions of the plant. This study therefore evaluated the pharmacognostic and phytochemical constituents of
Detarium mirocarpum. Macro- and micro-morphological features of the plant, quantitative microscopy and
anatomy of the leaf were investigated. Similarly, analytical parameters were evaluated using standard
procedures. The extract and fractions of the leaf were subjected to phytochemical investigation using standard
procedures. The result of the macro- and micro-morphological studies indicated the following: ovate forest-
green leaves with reticulate margin. The leaf had anomocytic stomata restricted to the upper epidermal surface.
Total ash values were 4.49% (leaf), 5.55% (root bark) and 2.65% (stem bark). Accordingly, moisture content was
0.20%, 0.30% and 0.36%. Extractive values were 16.40 (water) and 12.90 (alcohol). Phytochemical screening
indicated the presence of alkaloids, saponins, flavonoids, tannins, steroids, terpenoids, resins, proteins,
carbohydrates and reducing sugars. This study would supplement a monograph for the plant.
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INTRODUCTION pharmacognostic profile of any herbal drug will assist in

Traditional medicine involves the use of herbal identification of samples [3].
medicine, animal parts and minerals; however herbal Detarium microcarpum is a tree of about 10 m tall.
medicine is the most widely used of the three [1]. Herbal The root system is horizontal. The leaves are alternate,
medicines contain an active ingredient, aerial or paripinnately compound 14 – 20 cm long, with 3 – 4 pairs
underground part (such as root, tuber and bulb) of plants, of leaflets, stipules 4 – 6 mm long, caduceus; petiole 1 – 3
seed materials or combinations thereof; in the raw state or cm long; leaflets alternate to sub-opposite, ovate, oblong
as plant preparations [1]. In most developing countries of to elliptical. The base is rounded, apex usually
the world, rural and urban dwellers, literate or illiterate rely emarginated,  thickly   leathered  with  numerous
heavily on herbal preparations for the treatment of various translucid gland-dots [4]. This plant  is  confined to
diseases despite the availability of orthodox medicine [2]. Africa and has been used in the treatment of various
One such plant, Detarium microcarpum, is frequently ailments  such  as dysentery [5], leprosy and impotence
used in traditional medicine for the treatment of various [6]. The seeds  and  leaves  are  eaten  as  a  condiment
ailments without standardization. Establishment of the and vegetable [7]. Diterpene copalic acid and coumarin

standardization, which guarantees quality, purity and
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have been extracted from the methanol extract of the Acid Insoluble Ash: Ash obtained from total ash was
leaves [8].

The present study on Detarium microcarpum was
undertaken to determine various physiochemical
properties and to establish its pharmacognostic standards
which will aid in the standardization of this plant.

MATERIALS AND METHODS

Collection of Plant Material: The stem bark, root bark and
leaf of D. microcarpum were collected in the month of
November 2013 and was authenticated by Mr. A.O.
Ozioko of International Center for Ethno medicine and
Drug Development (InterCEDD), Nsukka. A voucher
specimen has been kept in the Department of
Pharmacognosy and Environmental Medicine herbarium
with voucher specimen number (No. AO/BDCP/264).
These were dried and milled into coarse powder using a
mechanical grinder.

Chemicals: The following chemicals (SIGMA-ALDRICH
Laboratories, USA) used were of analytical grade: chloral
hydrate, phloroglucinol, hydrochloric acid, glycerin,
sulphuric acid and ethanol.

Anatomical Studies:  A  transverse  section taken from
the middle part of the leaves was observed. Microscopic
studies were done by preparing a thin section  of   leaves
 of Detarium  microcarpum. The section was prepared
according to standard method [9] and was mounted on a
compound microscope (LEICA, Great Britain), which was
fitted with a digital microscopical eyepiece (CVQP-K87 of
1.3MP, China). 

Determination of Physicochemical Properties: All
analyses on pharmacognostic profile were undertaken by
the processes described in British Pharmacopoeia (1980)
and African Pharmacopoeia [10, 11].

Total ash Value: A 2 g of the powdered drug was
weighed into a tarred silica crucible and incinerated at
450°C in a muffle furnace (SX-4-10, PEC Medical, USA)
until free of carbon. It was then cooled in a dessicator to
constant weight. The percentage of ash was calculated
with reference to the air-dried drug [9]

Percentage Total Ash Value = 
(weight of residual ash/weight of original sample) x 100%

boiled with 25 ml of 2N hydrochloric acid for few minutes
and filtered through an ashless filter paper. The filter
paper was transferred into a tarred silica crucible and
incinerated at 450°C in muffle furnace until free from
carbon. The crucible was cooled and weighed. The
percentage of acid insoluble ash was calculated with
reference to air dried substance [9].

Percentage Acid insoluble Ash Value = (weight of acid
insoluble ash/weight of the powdered drug) x 100%

Sulphated Ash Value: The ash powder was moistened
with 1 ml of sulphuric acid and ignited to 800±25°C until
it reached a constant weight. The sulphated ash value
was then calculated [9].

Alcohol Soluble Extractive Value: A 5 g of the powdered
drug was refluxed with 100 ml ethanol for 2 hours and
filtered through filter paper. A 10 ml of filtrate was
evaporated in a tarred dish at 105°C in a drying cabinet
(LEEC Colwich, Nottingham). The constant weight was
gotten. Alcohol soluble extractive value was calculated
[9].

Percentage Alcohol soluble extractive value = 
(mass of residue/mass of powdered drug) x 100%

Water Soluble Extractive Value: A 5 g of the powdered
drug samples were treated with 100 ml of water with
frequent shaking during first 6 hours using electrical
shaker (Stuart Scientific UK, Great Britain) and allowed to
stand for 24 hours. The temperature was maintained at
45°C during the entire process. The extracts were filtered
and 10 ml of filtrate was evaporated in a tarred dish at
10°C and weighed [9].

Percentage Water soluble extractive value = 
(mass of residue/mass of powdered drug) x 100%

Moisture Content: A 2 g of powdered drug was weighed
into a China dish and the contents were evenly
distributed to a depth not exceeding 10 mm. The loaded
plate was heated at 105°C in a hot air oven (LEEC Colwich,
Nottingham) and weighed at different time intervals until
a constant weight was obtained. The difference in weight
after drying and initial weight was the moisture content
[12].
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Percentage moisture content = (final weight of powdered The number of palisade cells under the four epidermal
sample/initial weight of powdered sample) x 100% cells is counted (including the palisade cells in the count

Quantitative  Leaf   Microscopy:   A   piece  of  leaf epidermal cell). The average number of cells beneath a
(middle  part)  was  cleared by  boiling  with  chloral single epidermal cell is calculated, which gives the
hydrate solution. The upper and lower epidermis was palisade ratio. By focusing different parts of the leaf, the
peeled  separately.   The   peeled   epidermis  was placed same was traced and the average was calculated to get the
on  a  glass  slide  and mounted with glycerin water. palisade ratio of the leaf.
Camera  lucida  and  drawing  board   were  arranged for
the drawings. With the help of a stage micrometer 1 Determination of Vein-islet Number: A vein islet is the
square mm was drawn. The slide was used for the small area of green tissue surrounded by  the  vein-let.
following: The vein-islet number is the average number of vein-islets

Determination of Stomata Number: Stomata number is counting the number of vein-islets in an area of 2 square
the average number of stomata per square mm of the millimeters of the central part of the leaf between the
epidermis of the leaf. The prepared slide was placed on midrib and the margin.
the stage and epidermal cells with at least half of its area A cleared leaf was mounted on a glass slide and a
lying within the square  were  noted.  The  average drop of glycerin-water was added then covered with a
number of stomata per square millimeter of the epidermis cover slip. The above-prepared slide was placed on the
(or stomata number) was calculated by tracing four stage  of  the  microscope.  Veins which are included
different fields. within  the  square  are  traced.  The  outlines of those

Determination of Stomatal Index: The stomatal index is square are also traced. The number of vein-islets in the
the percentage which the number of stomata forms to the square millimeter is counted. The islets which are
total number of epidermal cells, each stomata being intersected  by  the  sides   of    square  are included on
counted as one cell. As in the determination of stomata two   adjacent    sides    and   excluded   on  other two
number above, the number of stomata and the number of sides. The average numbers of vein islets from four
epidermal cells in each field was counted. Stomatal index squares are found and average number of vein islet are
was calculated using the formula: calculated.

Stomatal index = S × 100/E+S. Determination of Veinlet Termination Number: It is

where millimeter of the leaf surface, midway between midrib of
S = The number of stomata in a given area of the leaf the leaf and its margin. A vein termination is the ultimate
E = The number of the epidermal cells (including free termination of veinlet.

trichomes) in the same area of the leaf. As for the determination of the Vein-islet number; the
Values for upper and lower surface (epidermis) were average number of vein terminations present within the
determined separately. square was counted from four different squares to get the

Determination of Palisade Ratio: Palisade ratio is the
average  number  of  palisade   cells  beneath one Phytochemical Analysis: The extract  and  fractions  of
epidermal  cell  of  a    leaf.     It  is  determined by the leaf were screened for the presence/absence of
counting the palisade cells beneath four continuous alkaloids, saponins, flavonoids, tannins, resins,
epidermal cells. terpenoids, steroids and carbohydrates,  proteins  and

From the prepared slide, four cells of the epidermis reducing  sugars (Table 4) using the method described by
were traced off. By focusing down to palisade layer, the British Pharmacopoeia (1980) and  Harborne  (1989)
sufficient cells are traced off to cover the epidermal cells. [10, 13].

when more than half is covered in the area of the

per square mm of a leaf surface. It is determined by

islets  which  overlap   two   adjacent   sides  of  the

defined as the number of veinlet termination per square

value for one square millimeter.
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RESULTS

Fig. 1: Leaf microscopy of Detarium microcarpum

Fig. 2: Transverse Section of Leaf of D. microcarpum

Table 1: Morphology of leaf of D. microcarpum
Parameter Observation
Condition Fresh
Colour Green
Shape Ovate
Size: Length 5.6 cm
Margin Smooth
Venation Reticulate
Petiole Short
Surface Glossy
Phyllotaxy Alternate
Odour Odourless
Taste Neutral

Table 2: Result of Pharmacognostic Profile
Physicochemical parameters Leaf Root bark Stem bark
Total ash value 4.95 5.55 2.65
Moisture content 0.20 0.30 0.36
Acid soluble ash value 6.75 6.35 4.70
Sulphated ash value 10.30 7.20 3.05
Alcohol soluble extractive value (w/w) 12.90 11.60 14.36
Water soluble extractive value (w/w) 16.40 15.75 18.34
N=3; Values are expressed as mean±SEM
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Table 3: Result of Quantitative Microscopy of Leaf of D. Microcarpum

Parameter Range Mean

Palisade ratio 12 – 16 12.85±0.38

Stomata number
Upper surface 0 0
Lower surface 16 – 20 18±0.12

Stomatal index
Upper surface 0
Lower surface 13.95 – 17.65 15.4±1.41
Vein-islet number 7 – 9 8.2±0.47
Veinlet termination number 5 – 6 5.7±1.61

Values are expressed as mean±SEM

Table 4: Result of Phytochemical Screening

Inferences
----------------------------------------------------

Phytochemicals Test Observation MCE` MF CF HF

Alkaloids Dragendorff’s reagent Turbidity or precipitation + + + +
Mayer’s reagent No change – – – –
Wagner’s reagent No change – – – –
Picric acid No change – – – –
Tannic acid No change – – – –

Saponins Frothing A honey comb froth persisting for 10 – 15 minutes + + + +
Haemolysis Presence of haemolysis + + + +
Triterpenes Pink colour + + – –

Flavonoids Shinoda A pink or red colour + + + –
Sodium hydroxide A yellow solution which turns colourless in HCl + + + –

Tannins Lead sub-acetate No change – – – –
Gelatin test No change – – – –

Resins + – + +
Steroids + – + +
Carbohydrates Molisch’s Purple-coloured ring + + – –

Fehling’s Brick-red precipitate of cuprous oxide + + – –

Proteins + + – –
Reducing sugars Benedict’s solution + + – –

Key: + = Present; – = Absent 

DISCUSSION (Table 4) suggests that the variously established

The observation on the morphological properties explored/ the plant could be medicinal. Saponins are
(Table 1) of D. microcarpum can be instrumental in capable of neutralizing some enzymes in the intestine that
correct  identification  of  the  plant.  The ash values can become harmful, building the immune system and
(Table 2)  were  within  standard  range  and  indicated promoting wound healing [14]. These were found in the
that  the  plant  material  was  void  of contaminants plant and could justify report of the use of the fresh bark
and/or adulterants.  Accordingly,   the  moisture content or leaves on wounds to prevent and cure infections [15].
indicated  proper   processing   of   the   plant  material. The pharmacological action  of  plants  is  accredited to
The  extractive  values  signified  that  water  could be the antioxidant property of the phytochemicals [16]:
used  substantially   for   extraction   of  the flavonoids are antioxidants and free radical scavengers
phytochemicals   for  therapeutic  advantage.  The which prevent oxidative cell damage and have strong
absence of stomata  on  the  upper surface of the leaf anticancer activity [15, 17]. Steroids and resins were also
(Table 3)  is a good  adaptation   for  water  conservation present. These phytoconstituents could work in synergy
and therefore  the  plant  could  thrive  in  the  arid thereby enhancing therapeutic value of D. microcarpum
tropics. The phytochemicals that abound in this plant [18].

therapeutic benefits of these metabolites could be
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CONCLUSIONS 6. Baerts, M. and J. Lehmann, 2002. Detarium

The standardization of a crude drug is an integral part Metafro-Infosys, Royal Museum for Central Africa,
of establishing its correct identity.  Before  any  crude Tervuren, Belgium.
drug  can   be    included    in    an   herbal pharmacopoeia, 7. Njoku, O.U., U. Obioma and E.U. Frank, 1999.
pharmacognostic parameters and standards must be Investigation on some nutritional and toxicological
established. The findings in this study, therefore, are properties of Afzelia africana and Detarium
essentially relevant in supplementing a monograph of the microcarpum seed oil. Bollettino Chimico
study plant. Furthermore, extraction and characterization Farmaceutico., 138(4): 165-168.
of the active substances of D. microcarpum will help in 8. Witting, R. and S. Guinko, 1998. Plantes médicinales
formulation and manufacturing of useful pharmaceutical et leurs usages chez les Mossis de Sampodogo et
products. Ouéguédo, Etudes flore et vegetation, Burkina Faso
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