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Abstract

The extract from the rhizome of Costus spectabilis (Costaceae) has been used to treat many illnesses including eye
infections and cataract. The present study aimed to establish the pharmacognostic features of the rhizome by evaluating
its macro-morphological characteristics, micro-morphological features using its anatomical section, physicochemical
constants and elemental profile of its powder according to standard methods. Macro-morphology revealed features
typical of a rhizome. Microscopical examination shows vascular bundles scattered throughout the ground tissue of
starch-filled cellulosic parenchyma, parenchymatous cortex, endodermis and Oleoresin cells. Chemomicroscopy of
the powder showed cellulosic cell walls, lignified cell walls, starch grains, fats and oil. The powder was found to have
a moisture content of 12.3%, Total ash of 4.3%, acid insoluble ash of 2.0%, water soluble ash of 1.2%, water soluble
extractive of 11.0% and alcohol soluble extractive of 6.5%. Elemental analysis showed the presence of Zn, Cu, Mg,
Fe, Pb, Ni, Mn and Cd at concentrations of 24.62, 2.63, 1449.21, 113.23, 36.50, 31.90, 86.93 and 1.23 mg/kg in the
powder respectively. The study has established some pharmacognostic features and elemental composition of the
rhizome of C. spectabilis. The information could serve useful in providing quality control parameters and
standardization of the crude drug.
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INTRODUCTION

In the past, authentication of medicinal
plants depends on the experience of the
traditional  medicine  practitioner,  his
knowledge acquired by trial and error to
distinguish useful plants with beneficial effects
from those that were toxic or inactive, and also
which combinations or processing methods
had to be used to gain consistent and optimal
results [1]. This technique of evaluation is less
reliable, as the sources of medicinal plants
broadened, adulteration and or substitution

become more common and Hence, the need for
standardization. Standardization of herbal
medicines is the process of prescribing a set of
standards or inherent characteristics, constant
parameters,  definitive  qualitative and
quantitative values that carry an assurance of
quality, efficacy, safety and reproducibility
[1]. It is considered as an integral step of
establishing correct identity of crude drugs.
Thus, before any crude drug is included in
herbal pharmacopoeia, its pharmacognostic as
well as other standard parameters must be
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established [2]. Determination of elemental
profile of a crude drug is also an important
aspect of standardization, because the
therapeutic benefits or toxicities of many crude
substances has been attributed to the presence
and or level of some inorganic mineral
elements. Thus, in order to ensure safety or
explain therapeutic benefits of these crude
drugs, there is a daring need to know about
their elemental composition.

Costus spectabilis (Fenzl) Schumann is
one of the species belonging to the family
Costaceae. It is recognized by its four
horizontally spreading leaves forming a
cruciform rosette flat on the ground, with an
inflorescence in the centre producing large
yellow flowers. Its underground storage organs
is rhizome and it is found over much of tropical
Africa including Nigeria [3]. The plant is
commonly called Yellow trumpet and
‘Takalmin zomo' (in Hausa). The leaf and stem
sap of the plant were used as eye drops to treat
eye infections and as nose drops to cure
headache, in frictions or a vapour bath to treat
oedema and fever, or applied to treat urethral
discharges, venereal diseases, jaundice and to
prevent miscarriage. Rhizome pulp is applied
to abscesses, ulcers and Guinea worm to
mature them [4]. Also, previous report
revealed that the fresh sap from the rhizome of
Costus spectabilis or the water extract were
used as eye drop in traditional medicine for the
treatment of cataract [5]. Furthermore, the
aqueous ethanol extract of the rhizome has
been shown to ameliorate indices of lens
opacity in an in-vitro experiment [6]. Despite
its wide usage, information regarding the
pharmacognostic standards and elemental
profile of this crude drug is lacking. Hence, an
attempt was made in this work to establish
such parameters.

EXPERIMENTAL METHODS

Collection, identification and preparation of
the plant material. The whole plant of Costus
spectabilis (obtained from wild) was collected

from Shika, Zaria, Kaduna State on September,
2018. The freshly collected plant material was
identified by a taxonomist, Mal. U.S Gallah of
Bioresources Unit, National Research Institute
for Chemical Technology (NARICT) Basawa
Zaria with a voucher No. 1611. The rhizome of
the plant material was then collected, sliced
and dried under the shade 14 days. The dried
plant material was pulverized, weighed and
packed in a plastic container.

Macroscopic evaluation of the rhizome. The
rhizome of C. spectabilis was examined for
macro-morphological features as described by
the standard methods [7,8].

Microscopical evaluation of the transverse
section. The microscopical evaluation of the
anatomical section and powdered sample of
the rhizome of C. spectabilis was carried out
using standard methods [9]. The evaluation
was conducted by taking thin transverse
sections of the rhizome of C. spectabilis. The
sections were cleared with chloral hydrate
solution and mounted in dilute glycerol. It was
then observed under the microscope. Other
thin sections were initially stained with Phloro-
glucinol and HCI, N/50 iodine or Sudan red
with gentle warming, mounted in glycerol and
then observed under the microscope.

Chemo microscopical studies of powdered
rhizome. The histochemical detection of cell
wall materials and cell contents of the
powdered rhizome such as cellulose, lignin,
starch, suberins, tannins, calcium oxalate and
calcium carbonate was carried out using
standard methods [7,9].

Determination of physicochemical parameters.
The powdered rhizome of C. spectabilis was
evaluated for physicochemical parameters
such as moisture content, total ash, acid
insoluble ash, water soluble ash and solvent
extractives according to standard methods [7].

Elemental analysis of the powdered rhizome
of C. Spectabilis. The determination of
elemental composition of the powdered
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rhizome of C. Spectabilis was carried out
using atomic absorption spectroscopy (AAS).
The procedure was performed following the
method described by Rajurkar and Damame
[10]. The elements evaluated include: zinc,
copper, manganese, magnesium, iron, lead,
nickel and cadmium.

RESULTS AND DISCUSSION

Morphological features. The rhizome of C.
spectabilis is elongated, cylindrical in shape,
4-16 cm long and 0.3-1 cm diameter, It is
covered by brownish, imbricate, membranous
sheaths (Plate I). The rhizome also shows some
features such node and internodes, which are
typical of a rhizome (Plate 1). The microscopic
features of the transverse section of the
unpeeled rhizomes shows the presence of an
epidermis (which constitute the outer part), the
cortex consisting of thin-walled parenchyma
cells containing starch and oleoresin
containing cells (Plate II-111). Some of the
specie which are taxonomically related to C.
spectabilis such as Zingiber officinale and
Curcuma longa were reported to contain
oleoresin cells. [11]. The blue coloration of the
cell wall of epidermal and parenchyma cells
upon staining with chlor-zinc iodine (Table 1),
indicates the presence of true cellulose, the
major chemical composition of the plant cell
walls [9]. The vascular bundles are scattered
throughout the stele and cortex, and an
endodermis is evident, a special feature
restricted to monocotyledonous rhizomes [12].
The absence of any well-developed column of
xylem tissue in the form of a central wood
confirms that the underground structure is a
rhizome and not a root. The lignin present in
the vascular tissues (Table 1) is an additional
strengthening material commonly found in cell
walls of tracheids, vessels, fibres and sclereids
of vascular plants [9]. Examination and
documentation of key anatomical features of
the transverse sections of fresh plant materials
is an accurate method of identification of
ingredients of a polyherbal formulation [13].

The powdered rhizome of C. spectabilis was
observed to be yellowish white in colour, with
aromatic odour, and acrid taste. The
chemomicroscopic examination of the powder
revealed the composition of cell wall materials
and cell inclusions as presented in Tab. 1.
Some of these features are characteristic and
could be useful in the identification of the
powdered plant material.

Physicochemical parameters. The physico-
chemical parameters of powdered rhizome of
C. spectabilis were determined based on the
methods recommended by World Health
Organization (WHO). As apparent from Table
2, the percent weight loss on drying or
moisture content value was found to be
12.30+0.12%"/w. The less value of moisture
content of drugs could prevent content
bacterial, fungal or yeast growth through
storage and it is recommended that the
moisture content in crude drugs should not be
more than 14% [14]. Since the value is below
the maximum limit, it implies that the powder
of this plant material can be stored for a longer
period with lower chances of microbial attack
and some other chemical reactions that may
alter the nature of its active constituent. The
ash values; total ash, acid insoluble ash and
water soluble ash values, which were found to
be 4.00+0.1%, 2.00+0.13% and 1.20+0.07%
respectively (Table 2) could serve as
quantitative standards that gives an idea on
quality, authenticity and purity of the
powdered crude drug [15]. The water
extractive value (11.00£0.19% w/w) is higher
compared to alcohol extractive (6.50+0.08%
w/w) (Table 2). This signifies that the plant
material may likely contain high proportion of
more water-soluble constituents  such as
glycosides. The sugars present in the
glycosides confers  greater solubility of
glycosides in water than alcohol. Extractive
values are used as valuable tools in estimating
the chemical constituents present in a crude
drug and in the evaluation of definite
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constituents soluble in a particular solvent
[16].

Elemental profile. The elemental analysis of
the powdered rhizome of C. spectabilis
revealed that it contains some important
mineral elements (Zn, Cu, Mg, Fe, Pb, Ni, Mn
and Cd) with their various concentrations (Tab.
3). The plant material has magnesium(Mg) ion
being of the highest concentration (1449.21
mg/kg). Magnesium is regarded as one of the
most important cation in the body. It acts as a
cofactor for more than 350 enzymes
particularly those associated with energy
metabolism. Disturbances of magnesium
homeostasis adversely affect the cellular
functions and may lead to pathological
conditions [17]. The high content of
magnesium of the plant material may likely
contributes to the observed anticataract effect
of C. spectabilis. It was previously reported
that administration of 200 mg/l magnesium in
water delayed progression of cataract in
Shumiya cataract rats, a rodent model of
human senile cataract [18]. Furthermore, It has
been established that rats fed on 30 %
galactose diet with oral or topical magnesium
taurate showed tendency towards restoration of
lens calcium/magnesium ratio and reduced
oxidative stress compared to vehicle treated
groups [19]. An in vitro anticataract study also
showed that addition of magnesium taurate to
the medium containing 30 % galactose reduces
cataract progression [19]. The presence of Zinc
(24.62 mg/Kg) may also support cataract
ameliorative effect of C. spectabilis. Some
studies have shown that some minerals
including zinc serve as co-factors for naturally
occurring antioxidant enzymes such as SOD
and the plasma levels of zinc were found to be
significantly low in cataractous patients [20].
Topical application of Zinc sulphate has been
shown to retard opacities progression and
lowered opacity score in selenite-induced
cataract in rabbits [21]. Iron (113.23 mg/Kg)

is an essential component of respiratory
pigments haemoglobin and myoglobin and
also of various enzyme systems in the body.
The study revealed a high concentration of
nickel (Ni) (Table 3). Although it may be
beneficial as it can activate some enzyme
systems, nickel toxicity at higher levels is
possible. However, its toxicity is not very
common in humans because nickel absorption
is very low [22]. A deficiency of manganese
causes diseases and an excess causes poisoning
of the central nervous system[23]. The study
revealed high levels of manganese in the plant
material compared to the recommended
permissible limit[24]. Lead (Pb) is non-
essential trace element having functions
neither in human’s body nor in plants.
Exposure to lead (Pb) may cause an adverse
effect on the body [25]. The study revealed that
lead (Pb) concentration in the plant material is
much higher than the permissible limit of 0.43
mgKg-1 [25]. Cadmium (Cd) is another non-
essential mineral found in the plant. Its
concentration in the plant material is 1.23
mgKg-1 higher than the permissible limit of
0.21 mgKg-1. However, its toxic effects have
been observed in man from the regular
consumption of plants in excess of 3 ug g
[26].

Throughout the world, there is an
increasing interest in the importance of dietary
minerals in the prevention of several diseases
[27]. Therefore, full understanding of the
amount and type of elements found in
medicinal plants could help to minimize the
risk of adverse effects to consumers.

Conclusion. The current study has established
the presence of some pharmacognostic features
and elemental composition of the rhizome of
C. spectabilis. The information could serve
useful as a monograph in the identification and
standardization of the plant.
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Plate I1: Photomicrograph of the Transverse Section of C. spectabilis rhizome (Magnificationx64)
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Plate 111: Photomicrograph of the transverse section of the rhizome C. spectabilis showing some features
(Magpnificationx160)

Table 1: Chemo Microscopic Features of the Powdered Rhizome of C. Spectabilis

Constituent  Observation

Inference

Cellulose blue coloration of the cell walls of epidermal and parenchyma cells ~ Present
Lignin cherry-pink colour around the vascular bundles Present
Starch Starch grains in some parenchyma cells turns to blue black Present
Fats and oil  The oleoresin cells becomes red in colour Present
Tannins Some of the cells turns to dark blue Present

Tab. 2: Physicochemical Constants of Powdered Rhizome of C. Spectabilis

Physicochemical parameter

Values (Yow/w)"

Total Ash Value

Acid Insoluble Ash Value
Water Soluble Ash Value
Alcohol soluble extractive
Water soluble extractives
Moisture Content (loss on Drying)  12.30+0.12

4.00£0.10
2.00+0.13
1.20+0.07
6.50+0.08
11.00+0.19

*Average of three determinations

Tab. 3: Elemental Composition of the Powdered Rhizome of C. spectabilis

Element Concentration (ppm)  "Permissible limit (ppm)
Iron 113.23 20.00
Magnesium 1449.21 2000
Zinc 24.62 27.40
Cupper 2.63 3.00
Lead 36.50 0.43
Nickel 31.90 1.63
Cadmium 1.23 0.21
Manganese 86.93 2.00

“[24]
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