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Abstract

The study was carried out to assess the nutritional value and mineral contents of four
medicinal plants viz., Aerva javanica Burm.f, Calotropis procera Ait. f, Datura alba Nees, and
Nepeta suavis Stapf., which are traditionally used as medicine in the Northwest Pakistan. Proximate
analysis of plant sample determines that protein (21.353%) and ash (18.803%) was highest in
Datura alba, carbohydrate (70.123 %) in Aerva javanica, energy (398.496 Kcal/100g), fats
(12.595%) and fibre (40.150%) was highest in Nepeta suavis, while highest moisture (11.255%)
was reported in Calotropis procera. In comparative assessment of the various species, the results
showed that Nepeta suavis is the most significant species having higher concentrations of fat, fibre
and energy values compared to the other species. The essential elements such as Fe, Cd, Cu, Mn,
Pb, Cr, Mg and Na have been analysed using Atomic Absorption Spectrometric method from the
medicinal plants in variable range.

Introduction

Plant based drugs have been in use against various diseases since time immemorial.
The primitive man used herbs as therapeutic agents and medicament, which they were
able to procure easily. The nature has provided abundant plant wealth for all living
creatures, which possess medicinal virtues. The important values of some plants have
long been published but a large number of them remain unexplored as yet. So there is a
necessity to explore their uses and to conduct pharmacognostic and pharmacological
studies to ascertain their therapeutic properties (Mushtaq et al., 2009).

Pakistan has been bestowed with ample wealth of plant resources and which have
therapeutic properties more than 1,000 species have been reported which have medicinal
values and used by marginal communities to cure various diseases (Latif et al., 2004;
Mushtaq et al., 2009). Carbohydrates, fats and protein are the essential nutrients of life.
The quality and quantity of proteins in the seeds are basic factors and important for the
selection of plants for nutritive value, systematic classification and plant improvement
programs (Nisar et al., 2009). Keeping in mind the importance of food component, four
plants viz., Aerva javanica, Calotropis procera, Datura alba and Nepeta suavis were
collected and subjected to proximate and nutrient analysis.

Aerva javanica belonging to the Family Amranthaceae is a perennial herb frequently
woody whose flowers are dioecious (Hussein M. Alwadie, 2005).

Calotropis procera is a small shrub, belonging to the family Ascelpiadacea. Its trade
name is Aak or madar (Gerhard et al., 1936).
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Datura alba is a medicinal plant belonging to the family Solanaceae. All Datura
plants contain tropane alkaloids such as scopolamine, hyoscyamine and atropine,
primarily in their seeds and flowers (Preissel et al., 2002).

Nepeta suavis is a perennial herb belonging to the family Labiatae. The various
crude fractions of this plant showed good biological activities such as antiglycation,
antiplatelet, cytotoxicity and phytotoxicity (Hussain et al., 2010c).

Proximate and nutrient analysis of edible fruit and vegetables plays a crucial role in
assessing their nutritional significance. As various medicinal plant species are also used
as food along with their medicinal benefits, evaluating their nutritional significance can
help to understand the worth of these plants species (Pandey et al., 2006). For this
purpose, four medicinal plants species were analyzed to evaluate their nutritional value
and mineral contents.

Materials and Methods

Plants collection: Whole parts of the selected four plant species were collected from
Parachinar Kurram Agency and Kohat division NWFP Pakistan. All the plants were
packed in the Kraft paper and herbarium sheets were prepared. These plants were
identified and classified by a plant taxonomist of Botany Department, Kohat University
of Science and Technology, Kohat. The voucher specimens (No# 320-323 DBK) were
deposited in the herbarium of Botany Department, Kohat University. The whole plants
were air-dried for 10 days and milled into powder with electrical grinder and finally
stored in airtight bottles before analysis.

Sample preparation: The samples were washed under running water and blotted dry.
The dried matter obtained was ground to a fine powder and stored at 5°C in air-tight
containers prior to further analysis.

Proximate analysis: AOAC methods were applied to carryout proximate analysis of the
samples for moisture, total ash, crude fiber, crude fats, proteins and carbohydrates
(Anonymous. 1990). The moisture and ash were determined using weight difference
method (Haro et al., 1968; Boussama et al., 1999 and Das et al., 1997). The
determination of proteins in terms of nitrogen was done by micro Kjeldahl method
involving digestions, distillation and finally titration of the sample (Pearson, 1976). The
nitrogen value was converted to protein by multiplying to a factor of 6.25. The lipid
content of the samples was done using Soxhlet type of the direct solvent extraction
method. The solvent used was petroleum ether (boiling range 40-60 °C) (Folch et al.,
1957). The crude fibre was also determined by the method described by ((Haro et al.,
1968, Boussama et al., 1999). The energy values (kcal/100 g) were determined by
multiplying the values of carbohydrates, lipids and proteins by a factor of 4, 9, and 4
respectively, and taking the sum expressed in kilocalories (Onyeike et al., 1998; Imran. et
al., 2007). The total carbohydrates were determined by difference method [100 -
(proteins + fats + moisture + ash in percentage)] (Muller et al., 1980). All the proximate
values were reported in percentage (Hussain et al., 2009a, b and 20104, b).

Macro and micronutrient analysis: The elemental contents including Mn, Cu, Pb, Cr,
Fe, Cd, Na and Mg of the four selected medicinal plant species were determined using
Atomic Absorption Spectrometer mineral (Perkin Elmer AA Analyst 700). The results
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were obtained while using a working standard of 1000 ppm for each of the species
(Hussain et al., 2009a, b and 20104, b).

Statistical analysis: Data obtained was analyzed statistically using statistical package
i.e., Cohort V-6.1 (Co-stat-2003). Each experiment was repeated three times and values
expressed are means * standard deviation.

Results and Discussion

The result of proximate analysis shows variant concentration/proportions of
biochemicals and other contents. After shade drying the moisture contents of each species
are different. Looking at the overall percentage of moisture contents, it was highest in
Calotropis procera followed by Nepeta suavis, Aerva javanica, while in case of ash
contents, it was highest in Datura alba and Calotropis procera (Table 1).

According to the results revealed, Nepeta suavis and Aerva javanica had highest and
significant level of energy values, while rest of the other plant species had minor values.
Looking at the results obtained from carbohydrate analysis, Aerva javanica and
Calotropis procera had prominent levels compared to other species (Table 1).

While analyzing the protein contents in the selected four medicinal plant species, the
results showed that Datura alba and Aerva javanica had highest concentration of protein
as compared to other species (Table 1). During analysis of fat contents it was observed
that the level of fat was also very high in Nepeta suavis followed by Calotropis procera
and Datura alba (Table 1).

Looking at the result achieved from fibre analysis, it was higher in Nepeta suavis
followed by Calotropis procera and Aerva javanica (Table 1). The results of energy
contents showed that Nepeta suavis and Aerva javanica had higher concentration
compared to other species (Table 1).

Irvine (1992) reported carbohydrates, fats and ash in Polygonum hydropiper.
According to Naseem et al., (2006) the percent levels of various ingredients in Crotalaria
burhia were as carbohydrate 7.16 (2.55 reducing and 4.61 non-reducing), starch contents
5.45, crude fibers 27.2, crude fats 6.36, moisture 63.10 and ash 5.67. Similarly Nisar et
al., (2009) also reported the percent level of various ingredients of Indigofera gerardiana
Wall and Crataegus Songrica K. Koch as percent levels of moisture (4.8), ash (4.79) and
fats (3.03), protein (3.7) and fibers (17.8) in Crateagus songrica and levels of moisture
(3.06), ash (4.23) and fats (2.37), protein (3.7) and fibers (17.8) in Indigofera gerardiana.

In Ayurveda the leaves, seeds and the roots of Aerva javanica are used for treatment
of kidney stones, and as astringent (Judd et al., 2008). It is diuretic and demulcent,
effective in lithiasis, haedache and removes inflammation. The decoction of the plants is
used as a gargle for toothache. Paste made up of leaves is used for inflamed parts of body
and face acne (Rahmatullah and G.R. Bhatti. 2009).

The crude latex of C. procera and its protein fraction were found to possess high
fibrinolytic and anti-coagulant activity both in rabbits and human plasma. The latex of the
plant contains trypsin, an active lab enzyme and cardiac poison (Gerhard et al., 1936).
Powder flower are used in cold cough and asthma. Root bark is used in dysentery. The
tincture of leaves is used in intermittent fevers (Shinwari et al., 2006).

All Datura plants contain scopolamine, hyoscyamine and atropine. Because of the
presenet of such tropane alkaloids, Datura has been used for centuries in some cultures as
a poison and hallucinogen (Preissel et al., 2002). Datura alba is popular all over the
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world for its medicinal uses in asthma, muscle spasm, whooping cough, hemorrhoids,
skin ulcer etc. In India it is traditionally used for the relief of rheumatism and other
painful infections (Babu et al., 2002).

Nepeta suavis belongs to family Labiatae. Hussain et al., (2008) reported a new
ditertpene nepetolide and the same author (Hussain et al., 2010¢) also reported the
various crude fractions of this plant showing good biological activities such as
antiglycation, antiplatelet, cytotoxicity and phytotoxicity.

In comparative assessment of the various species, the results showed that Nepeta
suavis is most significant species having higher concentrations of fat, fibre and energy
values compared to the other species (Table 2). Looking at the correlation analysis of the
selected parameters, it was found that similar parameter has highly significant correlation
while among parameters the correlation is either non-significant or less significant or
moderate relation. Ash and protein, ash and fibre, Carbohydrate and protein showed
negative or non-significant correlation and similar pattern for other parameter as well
(Table 2). However, significant correlation occurs between fat and fibre and fat and
energy values. Protein also shows significant behaviour with fat and fibre, while the other
parameter shows negative correlation (Table 2).

Elemental analysis: The result of the mineral composition shows that the four medicinal
plants contains rich source of mineral elements, this result become so important when the
usefulness of such mineral like Ca, Mg, P, K and Na in the body are considered.
However, the lower Na content (0.1 g) is an added advantage because of the direct
relationship of sodium intake with hypertension in human (Dahl, 1972). The elemental
analysis of the medicinal plant species showed significant variation among different
elements (Table 4). In case of Fe, it was highest in Nepeta suavis followed by Calotropis
procera and Aerva javanica. Higher concentration level of Cu was detected in Nepeta
suavis. However, comparable amount has also been found in Clotropis procera. While
the analysis of Cr concentration showed, that Calotropis procera had the highest among
all the species (Table 4). The concentration of Na and Mg was higher than other elements
and the amount of Pb, Cd and Mn was minimum 0.057 to 1.663 ppm. It has been reported
that for many plant species Cr proved to be toxic at 5 mg/L. In this regard, all the studied
plants have very lesser concentration of Cr as compared to that of recommended level for
toxicity in plants (Adriano, 1986). In case of Pb concentration, the suggested
concentration in plant species is 2 to 6 mg/L (Broyer et al., 1972), so the analyzed plant
species carries very lesser level of Pb, which further clarifies their use as food
supplement or their medicinal benefits.

Conclusions

Conservation and use of medicinal plants has taken considerable amount of attention
in recent years. The indigenous and marginal communities for curing various diseases
from time immemorial have used it globally. Most of the plant species are also used as
food supplement alongwith its oral decoctions. However, little have been done so far to
verify the uses in this regard. The present research is an effort in doing so.

Our current study on nutritional evaluation of Aerva javanica Burm. f, Calotropis
procera Ait. f, Datura alba Nees and Nepeta suavis Stapf have revealed that these
plants are good source of nutrients (moisture, ash, proteins, fats, carbohydrates, fiber and
minerals) and can be used as substrates deficit in either of these nutrients.
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