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Abstract

In present study the bulb of Allium sativum, root of Rheum australe and fruit of Terminalia chebula were
selected for trace elements analysis by Atomic Absorption Spectrophotometer. The plant samples were
digested with concentrated Nitric acid (HNOs) and concentrated Perchloric acid (HCIO,). The analysis for
trace elements in the sampled plants indicated that Sodium, Potassium, Calcium, Magnesium, Copper,
Zinc, Iron, Cobalt, Manganese, and Lead were present in all samples of all selected plant species at
different levels which play a vital role in cure of diseases. The results of the present study provide
justification for the usage of these plants in daily diet for nutrition as well as for medicinal usage in the
treatment of different diseases. Toxic element Pb were also found but at low concentration. These results
can give the importance about these plants and used to set new standards for prescribing the dosage of the

herbal drugs prepared from these plant materials in herbal remedies and in pharmaceutical companies.
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Introduction

The ethno botanical information is useful in the
conservation of traditional cultures, biodiversity and
also for community health care and drug development
(Ajaib, 2010). The authentic knowledge of medicinal
plants is passed on from one generation to another,
after refining and additions (Haq et al., 2011). Plant
based recipes have been in use in the amelioration of
various ailments from common cold to cancer (Rajua
et al., 2006) and are prepared either from the whole
plant, different organs or from their secondary
products such as gum, resins and latex (Khan et al.,
2011). Plants supply the body with energy, protein,
minerals, vitamins and certain hormone precursors
(Antia et al., 2006). The role of major and trace
elements in the health and disease of human body was
observed during the last few years (Khan et al., 2011).
Elements research has definitely been part of this
explosion of scientific knowledge (Said et al., 1996).
Trace elements are required in very small quantities
for plant life (Herber and Grobecker, 1995). Relatively
high concentration of certain essential elements, such
as Fe, Mn, Zn, and Ca, has been demonstrated to
influence the retention of toxic elements in animals
and human beings (Calabrese, 1981; Wang at al.,
1996). The quantitative estimation of various trace
element concentrations is important for determining
the effectiveness of the medicinal plants in treating
various diseases and also to understand their
pharmacological action (Rajua et al., 2006). The
imbalance in human health has been linked with the
excess or deficiency of trace elements in soils, water,
plants and animals (Khan et al., 2011). The continuous
intake of diets that are excessively high in a particular
trace element can influence changes in the functioning,
forms, activities of some organs or concentrations of
such element in the body tissue and fluids can rise

above the permissible limit (Obiajunwa et al., 2002).

Keeping in mind the wide application Allium sativum,

Rheum australe and Terminalia chebula in traditional

2011

medicine were therefore analyzed for trace elements

contents.

Materials and methods

The study was conducted during the year 2010. The
fresh bulb of Allium sativum, root of Rheum australe
and fruit of Terminalia chebula were cleaned and oven
dried to a constant weight at 60°C for 72 h. After
drying, the plant materials were ground into fine
powder using an electric grinder. The powder of each
plant species were weighted 0.5g separately and put in
a separate 100ml conical flasks and 3oml nitric acid
(HNO3) were added. Each flask were placed on
magnetic stirrer heater in fume hood for four hours at
250C° and the color solution were changed to milky
solutions which were cooled for 10 minutes and then
15ml concentrated Perchloric acid (HClIO,) were added
and heat the solutions until colorless solutions were
obtained. The colorless solutions were filtered to
remove the impurities for trace elements analysis by

Atomic Absorption Spectroscopy.

Statistical analysis
The data obtained were expressed as means + standard
deviation and are presented in table 1. All observations

are mean of five readings.

Result and discussion

The investigation for various trace elements in Allium
sativum, Rheum australe and Terminalia chebula
showed that Na, K, Ca, Mg, Cu, Zn, Fe, Co, Mn, and Pb
were present in all samples of each plant species in
different  concentration. These elements are
responsible for curing various diseases and play a vital
role in the formation of secondary metabolites. The
comparative study (table 1) determined by Atomic
Absorption Spectroscopy showed that the bulb of
Allium sativum was maximum in K, Fe, Mn, and Pb
concentration. The root of Rheum australe was
maximum in Na, Ca, Mg and Co concentration. The
fruit of Terminalia chebula was maximum in Cu and

Zn concentration.
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Table1. Mean concentration of trace metals in mg/L and Standard Deviation of Allium sativum, Rheum australe and

Terminalia chebula. All observations are means of five readings.

Trace metals Allium sativum

Rheum australe Terminalia chebula

Mean SD
Sodium (Na) 1.636 0.001
Potassium (K) 55.23 0.714
Calcium (Ca) 35.84 1.198
Magnesium (Mg) 8.623 0.118
Copper (Cu) 0.461 0.024
Zinc (Zn) 0.207 0.020
Iron (Fe) 7.148 0.143
Cobalt (Co) 0.048 0.011
Manganese (Mn) 0.219 0.039
Lead (Pb) 1.020 0.007

Mean SD Mean SD
7-399 0.949 0.605 0.037
6.208 0.705 54.96 1.01
113.0 1.55 2.733 0.096
14.75 0.84 4.411 0.613
0.287 0.082 0.626 0.034
0.251 0.014 0.569 0.073
5.409 0.828 0.711 0.096
0.052 0.008 0.020 0.007
0.209 0.028 0.009 0.001
0.895 0.1 0.546 0.037

The concentration of micro- and macro elements is
different in different parts of plant body (Singh et al.,
2010). The toxicological effects of aqueous extract of
powdered bulb of Allium sativum were investigated in
experimental rabbits and there phytochemical
screening reveals the presence of saponins, steroids,
tannins, carbohydrates and cardiac glycosides, (Mikail
2010). The elements isolated from Rheum australe
includes K, Ca, Fe, Mn, Na, Zn, Co, Li and Cu (Singh et
al., 2010), the anthraquinone derivatives includes
emodin glycoside, chrysophanol glycoside, emodin,
chrysophanol and physcion (Malik, 2010). Recently the
antioxidant and cytotoxic efficacies of methanolic and
aqueous extracts of Rheum australe were also studied
(Rajkumar, 2011). Terminalia chebula possess
antibacterial activity against a number of bacterial
species (Ahmad et al., 1998), antiviral activity
(Badmaev et al., 2000; Yukawa et al., 1996; Shiraki et

al., 1998), and also possess a strong anti-anaphylactic

action (Shin et al., 2001).

The analytical results proved that the digested solution
of Rheum australe was maximum in concentration of
Sodium (Na) i.e. 7.399mg/L followed by Allium
sativum (1.636mg/L) and Terminalia chebula (0.605).
The reason of difference is due to their geological
habitat and therefore different parts of the plant were
used for medicinal purposes. Allium sativum was
maximum in  Potassium (K) concentration
(55.23mg/L) followed by Terminalia chebula
(54.96mg/L) and Rheum australe (6.208). Calcium
(Ca) was maximum in Rheum australe i.e. 113.0mg/L
while 35.84mg/L in Allium sativum and 2.733 mg/L in
Terminalia chebula. The maximum concentration Mg
was 14.75mg/L in Rheum australe, 8.623mg/L in

Allium sativum and 4.411 mg/L in Terminalia chebula.
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The concentration Cu was 0.626 mg/L in Terminalia
chebula followed by 0.461mg/L in Allium sativum and
0.287mg/L.  in Rheum australe. The average
concentration Zn was 0.569mg/L in Terminalia
chebula while o0.251mg/L in Rheum australe and
0.207mg/L in Allium sativum. The maximum
concentration Fe was 7.148mg/L in Allium sativum
followed by 5.409 in Rheum australe and 0.711mg/L in
Terminalia chebula. The average concentration Co was
0.052mg/L in Rheum australe, 0.048mg/L in Allium
sativum and 0.020mg/L in Terminalia chebula. The
maximum concentration Manganese (Mn) was
0.219mg/L in Allium sativum followed by 0.209 mg/L
Rheum australe and minimum o0.009mg/L in
Terminalia chebula. The maximum concentration
Lead (Pb) was 1.020mg/L in Allium sativum followed
by 0.895 mg/L Rheum australe and minimum

0.546mg/L in Terminalia chebula.

Trace elements play both restorative and protective
role in skirmishing diseases. There is an immense
scope to develop the preventive medicinal aspects of

various trace elements (Hameed et al., 2008).

Sodium (Na) involves in the production of energy,
transport of amino acids and glucose into the body
cells. Potassium (K) is helpful in reducing hypertension
and maintaining cardiac rhythm. In the human body, K
play vital role in many physiological reactions and their
deficiency or excess can affect human health (Ekinci et
al., 2004). Calcium (Ca) overcome the problems of
high blood pressure, heart attack, premenstrual
syndrome, colon cancer and keeping the bones strong
and reduces the risks of osteoporosis in old age. Ca
ions are also involved in blood clotting, nerve impulse
transmission and muscle contraction (Vander, 2001).
Magnesium (Mg) improves insulin sensitivity, protects
against diabetes and its complications, reduces blood
pressure, prevents heart rhythm abnormalities and is
found in chlorophyll (FNB, 1997; Wardlaw et al.,
2004). Copper (Cu) play important role in treatment of

chest wounds and prevent inflammation in arthritis

and similar diseases. Zinc (Zn) deficiency may
contribute to arrested sexual maturation, growth
retardation and hair loss, delayed wound healing and
emotional disturbance (Khan et al 2011). Iron (Fe) is
an essential mineral to prevent anemia and cough
associated with angiotensin-converting enzyme (ACE)
inhibitors. It plays important role in immune function,
cognitive development, temperature regulation, energy
metabolism, and work performance (FNB, 2001).
Some iron rich foods are poor sources of the mineral
(Lehninger, 1982; Raju and Madala, 2005) and its
bioavailability depends on factors that influence its
absorption (Wardlaw et al., 2004). Cobalt (Co) is
necessary in very small amounts in all mammals and is
used to treat several different types of cancer in
humans and treat anemia but the intake of high
amount can cause heart diseases. Manganese (Mn) can
help to assist the body in metabolizing protein, help
the diabetic also metabolize carbohydrates and in
treating diabetes. Lead (Pb) is toxic metal and non-
essential element for human body as it causes a rise in
blood pressure, kidney damage, miscarriages and
subtle abortion, brain damage, declined fertility of men
through sperm damage, diminished learning abilities
of children and disruption of nervous systems

(Obiajunwa et al., 2002; Kan et al 2011).

The environmental factors including atmosphere and
pollution, season of collection sample, age of plant and
soil conditions in which plant grows effect the
concentration of elements as it varies from plant to

plant and region to region.

Conclusion

Present study of Allium sativum, Rheum australe and
Terminalia chebula indicated that each plant sample
has different concentration of trace elements and
therefore each plant species were used in the treatment
of different diseases. The data obtained in present
study will be helpful in the synthesis of new modern
drugs with various combinations of plants which can

be used in the cure of many diseases ethno
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medicinally. However, more detailed analysis of
chemical composition of these medicinal plants is

required.
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