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Atomic Absorption Spectroscopy is an analytical technique used for the qualitative and quantitative
determination of the elements present in the plant extracts. Syzygiumsamarangense(Blume) Merr.
& L.M. Perry is a famous deciduous tree belongs to Myrtaceae family, which is being cultivated in
India mainly for their edible fruits. It is also well known as java apple and water apple. Multi-metal
analysis was carried out on the stem bark of Syzygiumsamarangense, 11 elements were found i.e.
B, Ca, Mg, Na, K, Mn, Zn, As, Pb, Cd, Hg were screened and found by using AAS technique
(digestion method). Stem bark was also found to contain Magnesium (Mg), Sodium (Na) and
Potassium (K) at greater concentrations, when compared with the other elements. The present paper
deals with the presence of multi metallic constituents and their pharmacological properties by using
AAS (Atomic Absorption Spectrometer) and it is a first time report on this plant species.
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INTRODUCTION
Syzygiumsamarangense (Blume) Merr. & L.M. Perry is a
famous evergreen tree belongs to family Myrtaceae. The tree
can be grown ornamentally in Asian countries and attains a
height 5-15 m and its trunk is pinkish-grey and flaky bark
(Morton et al, 1987). The opposite leaves are yellowish to dark
bluish-green color and very aromatic when crushed. Flowers
are fragrant yellowish-white in color (Pullaiah et al, 1997). The
fruit is waxy pear shaped, with colors ranging from white, pale
green, red, and purple, pink. Fruit flesh is white spongy, juicy,
and aromatic, mildly sweet and crispy with one or two seeds or
seedless. The flowers and resulting fruit are not limited to the
axils of the leaves and can appear on nearly any point on the
surface of the trunk and branches (Peter et al, 2011). It is also
well known as java apple, water apple (Lim, 2012). The
previous
work
revealed
the
presence
of
Antihyperglycaemicflavonoids (Hanshella et al, 2005),
triterpenoids and chalcones (Srivastava et al, 1995), tannins
(Nonaka et al, 1992). Many metals are essential micronutrients
that play a crucial role in certain enzymes used for proper
functioning of the body. The lack of proper micronutrients
causes many health problems. Each element has its individual

impact in the structural and functional integrity of the living
cells and organisms. In pollution studies, the determination of
trace elements, particularly the heavy metal ions has received
an increasing attention. Heavy metals are extensively used in
several industrial applications. At permissible levels, the
natural levels of these elements are usually harmless to the
organisms. However, at higher concentration, they are toxic
due to increasing anthropogenic activities (Reenasingh et al,
2011).

MATERIALS AND METHODS
Plant Material Collection
The fully mature stem bark of Syzygiumsamarangense(Fig.1)
was collected by us from Tirumala Hills in Tirupathi, Chittor
District, and Andhra Pradesh. The plant was authenticated by
Dr.G.V.S. Murthy and voucher specimen was kept in Madras
Herbarium (MH) in Botanical Survey of India (BSI)
Coimbatore, India with authentication number 177157.The
stem bark was dried at room temperature and made into fine
powder with an electrical blender.
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The sample was cooled and filtered through a Whatman No. 42
filter paper and diluted to 50 ml with water. The sample was
analyzed with Atomic absorption spectrophotometer (AAS)
(Munishgang et al, 1992).
The instrumental parameters and operating conditions for
Atomic Absorption Spectrophotometer (AAS)
Instrument: Atomic absorption spectrophotometer; Make: Buck
accusys; Model number: 240; Lamp: Deuterium and Hallow
cathode lamp; Wave length: 193.7 nm – 852 nm; Fuel gas: Air;
Support gas: Nitrous oxide; Slit Band Width: 2A; 7A &
20A;L.O.D: 0.05 PPB; Air compressors: BS303-0313;Sample
volume: 20µl.

RESULT AND DISCUSSION

Fig.1 Photo by Asha Bhanu on 24-04-2014 Syzygiumsamarangenseat
Tirumala Hills, Tirupathi, A.P.

Digestion Process of Stem Bark of Syzygiumsamarangense
2g of dried stem bark powder was taken in a 100 ml beaker and
10 ml of nitric acid was added and heated on a hot plate for 15
min. The sample was cooled and 2 ml of water and 3 ml of
30% hydrogen peroxide was added and heated. The process is
repeated by adding 1ml increments of 30% hydrogen peroxide
followed by gentle heating until the effervescence subsides. 5
ml of concentrated hydrochloric acid and 10 ml of water was
added and the sample was heated for additional 15 min without
boiling.

The elements present in the medicinal plants will play a
significant role in the formation of active constituents
responsible for the various biological properties and these
elements are also very important for human body. The metal
analysis of this plant shows the presence of both light metals
and heavy metals which are having different medicinal value.
Totally, 11 metals were analyzed i.e. B, Ca, Mg, Na, K, Mn,
Zn, As, Pb, Cd, Hg. Out of these Mg, Na & K were present in
higher concentration when compared to other elements. Heavy
metals i.e. as and Hg were also detected but their presence was
within the permissible limits which were shown in Table 1 and
they were graphically represented systematically in Figure 2.
Graphical presentation of different metals from
Syzygiumsamarangense
A graph is drawn between different metals on X- axis and their
concetration on Y- axis (Fig.2).

Table 1 Multi-metal concentrations and medicinal uses of stem bark of Syzygiumsamarangense by Atomic Absorption
Spectrophotometer (AAS)

B

Concentration in
PPM
0.02

Ca

0.24

Mg

1.8

Na

0.65

K

0.42

Mn

0.05

Zn

0.03

As

BDL

Pb

0.07

Cd

0.21

Hg

BDL

Metal atom

Medicinal uses
Used for the treatment of arthritis (John emsley et al, 2011).
Its mostimportant function is formation of bones and teeth. It is necessary for the coagulation of blood, and proper
functioning of the heart, nervous system and alsoon normal contraction of muscles (Berridge et al, 1998).
It plays an important role in regulating the muscular activity of heart rhythm and it is also an important cofactor of
converting the blood glucose into energy (Bahadur et al, 2011).
Important for many different functions of the human body. It helps cells to transmit nerve signals and regulate water
levels in tissues and blood (Kolata et al, 1982).
Important for maintaining fluid and electrolyte balanceand it is necessary for the function of all living cells. It helps
nerves and muscles communication (Annalakshmi et al, 2012).
It is an antioxidant nutrient and is essential for the breakdown of fats & cholesterol and also helps in the nourishment
of the nerves and brain. It helps to neutralize the free radicals (Chaturvedi et al, 2004).
Plays an important role in various cell processes including normal growth, brain development, bone formation and
wound healing. Zinc deficient diabetics fail to improve their power of perception and also causes loss of sense of
touch and smell (Hunt et al, 1994).
It is used for the functioning of nervous system and growth (Inam et al, 2011).
Lead is the non essential trace element and it has no biochemical or physiological importance. It is considered as
toxic pollutant. It causes high blood pressure, kidney damage, subtle abortion, brain damage, decline fertility of men
through sperm damage, it can cause serious damage to the nervous system and the brains of unborn children (Kiran
yasim khan et al, 2011).
Cadmium causes both acute and chronic poisoning, and adverse effect on kidney, liver, vascular and immune system
(Jabeen et al, 2010).
Allopathic medical practitioners are skeptical about the use of mercury for therapy, a perception not supported by
traditional medicine practitioners ( Kamath et al, 2012).

BDL:- Below Detecting limits
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Figure 2. Concentration of different metals from the stem bark of
Syzygiumsamarangense

CONCLUSION
The present study on this plant Syzygiumsamarangense reveals
that itis safe to utilize as herbal drug, since the concentration of
heavymetals is present within the limits and the minerals
required for our body were present in higher concentrations.
These metals play a very important role in the formation of the
active chemical constituents and are responsible for their
medicinal as well as toxic properties. The present study is a
first time report on this plant species which gives worthy
information for validation of this medicinally useful plant.
Further, study on this plant like Anti-diabetic, Anti-cancer and
Anti-viral activities are under process.
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