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Abstract

The use of plants and phytochemicals, both with known biological properties can be of great significance
in treatment. The present study includes biochemical and elemental analysis of root extract of Syzygium
samarangense. Biochemical analysis includes the estimation of amino acids, proteins, soluble sugars,
starch, crude fiber, crude fat, crude protein, total nitrogen, phosphorus, also analyzed dry matter,
moisture, and ash. Elements and metals present in the roots were extracted using acid digestion method
and the level of calcium, magnesium, iron, manganese, zinc, copper, and cobalt were estimated by using
Atomic Absorption Spectrophotometer. Sodium and Potassium were estimated flame photometrically
following the standard method of flame photometer. The results, confirm the presence of aforesaid
biochemical compounds and elements in the selected plant. This report may be helpful for ethnomedicine
practitioners, researchers, and pharmacognosists for further validation of S. samarangense in depth.
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Introduction

Since ancient times, about 80% of individuals use traditional medicine, which has chemical
compounds derived from medicinal plants. Several hundred plant species and herbs in the
form of whole plant, crude extract or purification, purified constituents are used in indigenous
system of medicines and are of great importance to the health of individuals and communities,
which have ultimately evaluated into the modern therapeutic science. Medicinal plants are an
important source of life saving drugs for majority of the world population (Madhavi and Ram,
2015) 11,

Syzygium samarangense (common name - wax jambu) is a plant species in the family
Myrtaceae that is widely cultivated in the tropics (2%, There are many traditional claims that
have been reported of leaves, root, bark, fruits of the plant 24, Various pharmacological
activities like antidiarrhoeal activity, anticholinesterase activity, immunopharmacological
activity, cytotoxic activity, anti hyperglycaemic activity, analgesic and anti-inflammatory
activity are reported with various parts of the plant 522, And also Investigators have found
their principal constituent to be tannins, Quercetin glycosides, monoterpenes secondary
metabolites those involved in pharmacological properties 23 24, Traditionally the root bark
decoction of the S. samarangense is used in dysentery and amenorrhea and used as an
abortifacient. Root is used as a diuretic and is given to alleviate edema. Malayans use
powdered dried root preparations for itching. As plant root has significant therapeutic uses,
this study is aimed to screen the phytochemicals of the root and study of its biological
activities

Materials and methods
Chemicals: The solvents used for root extraction are Methanol and Ethyl Acetate. Distilled
water has been used for aqueous extraction.

Apparatus: Denver electronic balance, TECHCOMP — UV 2301 Double Bean UV Visible
Spectrophotometer with HITACHI 2.2 software, Tech-comp UV visible spectrophotometer,
soxhlet extraction apparatus, heating mantle, incubator, autoclave.

Sample collection: Root material of S. samarangense plants were collected from farms in
various places of East Godavari district, Andhra Pradesh, India. The roots are separated and
allowed to shade dry. The root sample was ground and powdered for solvent extraction.

Solvent extraction: The phytochemicals present in the roots of the collected plants were
isolated using different solvents like ethyl acetate, methanol and water in a series of extraction
method from low polarity to high polarity using soxhlet extraction method.
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Estimation of Amino acids

Trichloroacetic acid extraction (TCA) was performed on fish
samples, by following the procedure set up by Boland et al.
1971 251, 200mg of sample was added to 10mL of 7.5% (w/w)
TCA and minced by means of a vertical homogenizer. The
resulting product was filtered with filter paper (No. 4) from
Whatman filter paper. The pH of a 1 mL aliquot was adjusted
to 7.8 using 9 M KOH in an Eppendorf microfuge tube and
centrifuged at 14 K rpm for 5 min in order to remove
potassium trichloroacetate precipitate. The so obtained
supernatant was stored at —80 °C.

A free amino acid level was estimated by the ninhydrin
method as described by Moore and Stein 6. To 1mLof
supernatant, 2.0 mL of ninhydrin reagent was added and the
contents were boiled for exactly 5min. They were cooled
under tap water and the volume was made to 10mL with
distilled water. The optical density of the color developed was
measured using a spectrophotometer at a wavelength of 570
nm. A blank using distilled water and amino acid standards
were also run similarly.

Estimation of Proteins

Total proteins were estimated following the method of Lowry
et al. @7 In this method protein was estimated in
trichloroacetic acid precipitates, which had been treated, to
remove contaminants 281, Bovine serum albumin (Sigma) was
used as standard. All determinations were carried out 3 times
to permit standard evaluation.

To the sample extract, 4mL of 0.1N sodium hydroxide and to
ImL of each of these solutions, 5SmL of reagent -D (mixture
of 2% sodium carbonate and 0.5% copper sulphate in 50:1
ratio) was added. The samples were allowed to stand for 10
min, at the end of which 0.4mL of folin-phenol
reagent(diluted with double distilled water in 1:1 ratio before
use) was added. Finally volume of the solution was makeup to
10ml and then the optical density of the color developed was
measured using a spectrophotometer at a wavelength of
660nm.

Estimation of Soluble Sugars

Plant root sample was extracted with 5ml of methanol. The
residue was extracted again with 5 ml of methanol and the
combined extract was reduced to dryness. This was
resuspended in 5ml of distilled water. An aliquot 0.1 to 0.5 mi
of this solution was employed for the determination of soluble
sugars by Anthrone Calorimetric method 2%,

The reaction was carried out under conditions similar to those
used by Trevelyan & Harrison %, The anthrone reagent (5ml)
was pippeted into thick walled pyrex tubes (150 x 25 mm)
and chilled in ice water. The solution under test (1ml) was
layered on the acid, cooled for a further 5min, and then
thoroughly mixed while still immersed in ice water. The tubes
were loosely fitted with corks, heated as required in
vigorously boiling, constant level water bath and then cooled
in water for 5min. then it was make up to 10ml with water and
Absorption spectra was determined in a spectrophotometer
with a 1cm cell.

Estimation of Starch

Starch was extracted from the residue of the sample after
extracting the soluble sugar in methanol. This residue was
boiled in water to extract the starch and estimated by I, Kl
method 21,
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Dry matter and Moisture

The dry matter of the sample represents the amount of
material left after the complete removal of moisture from it.
The moisture of the sample was lost by volatilization caused
by heat. The amount of material left after the removal of the
moisture was the dry matter. Dry matter and moisture of the
material were determined by following the method by AOAC
(1990) B4, Dishes were washed with detergents and then were
dried at 105 °C in oven for overnight. Then dishes were
removed from oven and then kept in desiccator for cooling
and weights. Two gm fruit sample was taken in dishes and
placed in oven at 105 °C overnight. The dry matter and
moisture were calculated by using the following formulae:

(Weight of dish + Weight of dried sample)— Weight of dish
Weight of sample before drying

Dry matter (%) = x 100

(Weight of fresh sample — Weight of dry sample) %

Moisture content (%) = 100

Weight of fresh sample

Ash

Ash value was determined by following the method of AOAC
(1990) B4, For this crucible were kept in a muffle furnace at
600 °C for 1h. Then they were transferred crucible from
furnace to a desiccator and cooled to room temperature and
weighed as quickly as possible to prevent moisture
absorption. Two gram dry fruit powder was taken in tared
silica crucible and placed in a muffle furnace at 600 °C for 6h.
Then crucible was transferred to a desiccator and cooled to
room temperature, crucible was transferred as quickly as
possible to avoid moisture absorption. The percentage of ash
was calculated by using the following formula:-

Weight of Ash

x 100
Weight of sample

Ash (%) =

Crude fiber

Crude fiber content was determined by following the method
of Sadasivam and Manikam (1992) 3, Two gm of dried
sample of fruit was boiled with 200ml H,SO. for 30 minutes
with bumping chips. Then it was filtered through muslins
cloth and washed with boiling water until washings were free
of acid. Then the residue was boiled with 200 ml of NaOH for
30 minutes. Again it was filtered through muslin cloth and
washed with 25 ml of boiling H2SO4 three 50 ml portion of
water and 25 ml of alcohol. Then residue was removed and
transferred to pre-weighed ashing dish (W1 g). The residue
was analyzed for 2 hour at 130 °C, cooled in desiccator and
weighed (W2 g). It was ignited for 30 minutes at 600 °C.
After cooling in desiccator it was again reweighed (W3 g).
The percentage of crude fiber was calculated by using
following formula

Loss in weight on ignition (W2 -W1) — (W3 -W1) x

100
Weight of sample

Crude fiber content (%) =

Where, W1= Pre-weighted ashing dish; W2= Ashing dish
with dry residue; W3= Ashing dish with ash.

Crude fat

The Crude fat content was determined by following the
method of Sadasivam and Manikam (1992) %4, Two gram
dried sample was taken in a thimble (prepared from Whatman
No.41 filter paper) and kept it in the soxhlet apparatus. A dry
pre-weighted solvent flask (‘a’ g) was connected beneath the
apparatus and to it was added the required volume of solvent
(petroleum ether) and then was connected to the condenser.
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Then the heating was adjusted to give a condensation rate of
2-3 drops and extracted for 16 h. After the completion of
extraction thimble was removed and ether was retained from
the apparatus. The excess of ether was evaporate from the
solvent flask on a hot water bath and dried the flask. Then it
was cooled in desiccator and weighed (‘b’ g). Crude fat was
calculated by using the following formula:

(b-2a)
Weight of sample

Crude Fat content (%) = x 100

Crude Protein

The sample was subjected to micro Kjeldahl method to obtain
its nitrogen content. Oven dried 0.5 g root powder was taken
in Kjeldahl’s flask and to it added10 ml 1:1 H,SO4. A pinch
of microsalt (200g K2S04 +5 g dehydrated CuSO4) and a
few glass beads were added to accelerate the digestion and to
avoid bumping of solution in flask, respectively. Digestion
was carried out till a clear solution was obtained. After
cooling to room temperature, it was transferred quantitatively
to 100 ml volumetric flask and the volume was made with
distilled water and then stored overnight at room temperature.
Next day, it was filtered through Whatman No.1 filter paper
and from the filtrate; nitrogen was estimated following the
method by Hawk et al. (1948) [, For this, the assay mixture
contained, 1ml plant extract, a drop of 8% KHSO4 and 15 ml
Nessler’s reagent (Reagent A-7 g KI + 10 g Hgl2 in 40 ml
distilled water, Reagent B- 10 g NaOH in 50 ml distilled
water. Reagents A and B were mixed in the proportion of 4:5,
diluted to 50 ml with distilled water. In place of any extract,
distilled water along with other assay mixture served as blank.
The absorbance was recorded at 520 nm on a double beam
spectrophotometer (Shimadzu UV 190). A standard curve of
Ammonium sulphate (0.05 mg N.ml-1) was prepared and the
nitrogen content was calculated. The total nitrogen content of
the sample was multiplied by factor 6.25 to calculate the
crude protein content.

Total nitrogen

Total nitrogen content in fruits was estimated according to the
method given by Hawk et al. (1948) 3. Oven dried five
hundred milligram powder of fruit samples was taken in
Kjeldahl’s flask with pinch of microsalt (200g K»SO4 +5 g
dehydrated CuSO4) and to it 5 ml H2SO, (1:1) were carefully
added. A few glass beads were added to accelerate the
digestion and to avoid bumping of solution in flask,
respectively. Digestion was carried out till a clear solution
was obtained. After cooling to room temperature, it was
transferred quantitatively to 100 ml volumetric flask and the
volume was made with distilled water and then stored
overnight at room temperature. Next day, it was filtered
through Whatman No.1 filter paper and used for the
estimation of nitrogen. For this, the assay mixture contained,
1ml plant extract, a drop of 8% KHSO, and 15 ml Nessler’s
reagent (Reagent A-7 g KI + 10 g Hgl, in 40 ml distilled
water, Reagent B- 10 g NaOH in 50 ml distilled water.
Reagent A and B was mixed in the proportion of 4:5), diluted
to 50 ml with distilled water. In place of any extract, distilled
water along with other assay mixture served as blank. The
absorbance was recorded at 520 nm on a double beam
spectrophotometer (Shimadzu UV 190). A standard curve of
Ammonium sulphate (0.05 mg N.ml-1) was prepared and the
nitrogen content was calculated
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Estimation of Phosphorus

Phosphorus was estimated from the same acid digest by
following the method described by Sekine et al. (1965) 34,
Two mls of acid digest were pipett out in a test tube, to which
2 ml of 2 N HNO3 were added followed by 1 ml of
Molybdate-Vanadate reagent (Reagent A: 1.25 g ammonium
vanadate dissolved in 1 N HNO3 and volume was made to
500 ml with 1 N HNO3. Reagent B: 25 g ammonium
molybdate dissolved in distilled water and volume was made
to 500 ml. Then reagent A and B were mixed in equal
volumes). The volume was made to 10 ml with distilled
water. The ingredients were mixed well and allowed to react
for 20 minutes. After 20 minutes, yellow colour intensity was
measured at 420nm by using a reaction mixture blank
containing no phosphorus. The color developed by standards
of known concentration of phosphorus in KH,PO, solution
(0.110 g KHzPO4 per liter = 0.025 mg P.ml-1) with
Molybdate - Vanadate reagent was used for plotting the
standard curve. With the help of standard curve, the
concentration of phosphorus in the plant material was
expressed in mg 100 g-1on dry weight basis.

Mineral Analysis

Preparation of acid digests

The acid digestion method of Toth et al. (1948) 3 has been
followed for the analysis of inorganic constituents. Fresh
fruits were washed with water. Blotted to dry and then kept in
oven at 60 °C till a constant weight was obtained. The oven
dried plant material was randomly mixed and powdered. Five
hundred mg oven dried powder of fruits was transferred to
150 ml clean borosil beaker and to that 10 ml concentrated
HNO; were added. It was covered with watch glass and kept
for an hour till the primary reactions subsided. Then, it was
then heated on hot plate till all the material was completely
dissolved. It was allowed to cool to room temperature and
then 10 ml of Perchloric acid (60%) was added to it and
mixed thoroughly. Then, it was then heated strongly on the
hot plate until the solution became colorless and reduced to
about 2-3 ml. While heating, the solution was not allowed to
dry. After cooling, it was transferred quantitatively to 100 ml
capacity volumetric flask, diluted to 100 ml with distilled
water and kept overnight. Next day the extract was filtered
through Whatman No. 44 (Ash less) filter paper. The filtrate
was stored properly and used for analysis of inorganic
constituents.

The level of Calcium, Magnesium, Iron, Manganese, Zinc,
Copper and Cobalt were estimated by using Atomic
Absorption Spectrophotometer. In case needed, appropriate
dilution of plant extract was made with distilled water.
Sodium and Potassium were estimated flame photometrically
following the standard method of flame photometer

Results & Discussion

Biochemical and Mineral analysis

The Biochemical compounds like Amino Acids, Proteins,
Soluble Sugars, Crude fat and Crude Protein etc. present in
the root of S. samarangense was studied based on the
methods reported previously. Amino acids present in the root
were analyzed using ninhydrin reagent method as described
by Moore and Stein (1954). Folin-phenol reagent method as
described by Khanna et al., 1969 was adopted for the
estimation of Proteins. Anthrone Calorimetric method was
used for the estimation of sugars. Traditional methods were
for the determination of ash, dry matter, moisture etc. The
results of the Biochemical Analysis were given in table 1.
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Table 1: Biochemical analysis of root of S. samarangense

S. No Parameter Amount present* (% w/w)
1 Amino Acids 4.25+0.28
2 Proteins 2.69+0.17
3 Soluble Sugars 1.11+0.09
4 Crude fiber 0.41+0.12
5 Crude fat 3.36+0.23
6 Crude Protein 5.81+0.36
7 Total nitrogen 2.71+0.14
8 Dry matter 82.17+1.20
9 Moisture 4.252+0.31
10 Ash 6.49+0.26
11 Acid insoluble ash 0.37+0.17

* Results are expressed as Meant Standard deviation of three
replicate measurements

Elements and metals present in the roots were extracted using
acid digestion method and the level of Calcium, Magnesium,
Iron, Manganese, Zinc, Copper and Cobalt were estimated by
using Atomic Absorption Spectrophotometer. Sodium and
Potassium were estimated flame photometrically following
the standard method of flame photometer. The results of the
Mineral Analysis were given in table 2.

Table 2: Mineral Analysis results of root of S. samarangense

S. No Element Amount present*
1 Sodium 9.86+0.71
2 Potassium 8.14+0.53
3 Calcium 3.29+0.29
4 Magnesium 0.52+0.21
5 Iron 0.69+0.32
6 Manganese 0.11+0.03
7 Zinc 0.10+0.02
8 Copper 0.09+0.01
9 Cobalt BDL
10 Cadmium BDL
11 Mercury BDL
12 Silver BDL

BDL: Below detectable levels
* Results are expressed as Mean+ Standard deviation of three
replicate measurements

Conclusion

In the present study, biochemical and mineral analysis of root
powder was evaluated and biochemical compounds like
amino acids, proteins, soluble sugars, crude fat and crude
protein etc. were present. Elements and metals present in the
roots were extracted using acid digestion method and the level
of calcium, magnesium, iron, manganese, zinc, copper and
cobalt were estimated by using Atomic Absorption
Spectrophotometer. Sodium and Potassium were estimated
flame photometrically following the standard method of flame
photometer. Sodium, potassium were found in high quantity.
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