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Abstract

Medicinal plants have been of age long remedies for human diseases because they contain components of
therapeutic value due to presence of different essential vitamins and minerals in its. Present study was
conducted on evaluation of different phyto-chemical properties of Simarouba glauca leaf powder extract.in
the study different standard method were used. Result showed presence of different types of vitamins and
other proximate content. Simarouba glauca leaf powder contained 9.01+0.26 per cent moisture, 12.42+0.33
per protein, 4.33+0.09 per cent fat, 27.95+0.51 per cent fibre, 3.29+0.67 per cent of ash, 39.81+0.14 per
cent carbohydrate, 90.99+0.26 per cent dry matter, 0.71+0.02 mg/100 gm thiamine, 0.42+0.12 mg/100 gm
riboflavin, 1.59+0.18 mg/100 gm niacin, 22.1+0.17 mg/100 gm and 5.01+0.09 mg/100 gm vitamin A
respectively.

Keywords: Simarouba glauca, leaf, vitamin, phyto-chemical, powder

1. Introduction

Medicinal plants have been of age long remedies for human diseases because they contain
components of therapeutic value (Nostro et al., 2000) 11, In the ancient era, these plants were
mainly used by the rural population due to abundance in its availability and were used as local
healers popularly known by various healing practices such as vaidya, samhita, ayurveda, unnani
etc. According to World Health Organization, 80% of world’s population mainly counts on
traditional medicines for health care. Plant products have been a part of phyto medicines since
time immemorial (Ayangla et al., 2016 and Lokhande et al., 2019) [® 261, There are about 21,000
species of plants that are used for medicinal purposes and detected as having a therapeutic
significance (NHPI, 2021) 8, Out of 3895 economically significant plant species reported from
North east India, nearly 7.34% are used as wild vegetables, fruits and ethno-medicine (Baruah et
al., 2015) [,

Medicinal plants possess essential food components such as carbohydrates, protein and fat.
These components are important for the human body’s requirements and they are used in
different physiological, metabolic, and morphological activities (Radha et al., 2021 and Cheeke,
2009) 229 Natural plant-derived products are used in medications, nutritional supplements, and
in different healthcare products. Due to gradual geo-physical changes in the local topography, a
large portion of the world population is facing various lifestyle diseases like cardiovascular
diseases, diabetes, cancer, intra-ventricular conduction disturbances, degenerative as well as age
related diseases, which have resulted in a sharp increase in the health care budgets. As a result it
becomes necessity to study in details about various phytochemical properties of Simarouba
glauca leaf powder.

Simarouba glauca, commonly known as ‘Laxmitaru’ or ‘Paradise tree’ belongs to the family
Simaroubaceae which is poly-gamo-dioecious and is a versatile multipurpose evergreen tree
having a height of 7-15 m with tap root system. This plant is well known for its different types
of medicinal and pharmacological properties (Awate et al., 2014) Bl. The bark and leaf extracts
is well known for its different types of pharmacological properties Ramesh et al., 2017) 231, In
view of the renewed interest in Simarouba glauca and its several biological activities, it has
become imperative to evaluate the various phytochemical properties of Simarouba glauca leaf
extract in details and its bioactivities.
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2. Materials and Methods

2.1 Collection and identification of plant sample

Fresh and matured leaves of Simarouba glauca were collected
from Assam Agricultural University, Jorhat, Assam, India, in
April 2017. The plant sample was identified and authenticate by
Professor, Dr. Ranjit Bhattacharyya, Department of Horticulture,
Assam agricultural University, Jorhat, Assam, India.

2.2 Preparation of samples for chemical analysis

2.2.1 Drying of fresh leaves for analysis

Matured leaves of Simarouba glauca were separated, washed
thoroughly under the running tap water, drained, spread over
trays (~2 mm bed thickness) and dried in a Tray Dryer (Mevish
Tray Dryer, Model: GMP, MOC: S.S.304, HP: 0.5) at 40 °C, up
10% moisture content (Prajapati et al., 2018 and Manasa et al.,
2019) [ 17, The dried leaves were then homogenized in a
grinder (Bajaj Mixer Grinder, Model: GX10 DLX, 410038) to
fine powder and passed through the sieve (Coarse size 40 mm)
(Abdullah, et al. 2018) ™ and stored in high density
polyethylene (HDPE) air tight container (Capacity: 1500 ml) for
further use.

2.2.2 Sequential extraction of Simarouba glauca leaf powder
adopting Antony et al., 2016 2 method

In 300 ml of solvent (Chloroform, ethanol, methanol and water,
according to its increasing order of polarity) and 60 gm of dry
powder was placed in soxhlet extractor. Extraction was carried
out for 3hrs and 9 cycles at room temperature. Extracts of dark
green colour was obtained. The solvent extracts were evaporated
using rotary evaporator (Roteva Equiptronics - Rota evaporator,
Model: 8763.RD0.000, 1200 Watts) and the semisolid extract
was then kept in sterile bottles, under refrigerated conditions,
until further use. The percentage yield of S. glauca extracts were
calculated using the weight/weight formula.

2.2.3. Estimation of Nutrient Composition

The SG leaf powder sample was subjected to proximate analysis
using standard reference protocols of AOAC (2010) and the
average values of three replications were reported in percentage
wet basis (% whb). The moisture content, fibre content and total
mineral (ash) content was estimated as per the A.O.A.C. (2010)
procedure where as protein content was determined by Micro-
Kjeldahl method. Total fat was estimated following Soxhlet
method. Total carbohydrate was determined by difference
method (Calculation: 100 - (Moisture + protein+ crude fat +
fiber + ash). Total solids/dry matter was calculated by deducting
percentage moisture from 100.Estimation of dry matter was
calculated by deducting percentage moisture from 100.
Thiamine and Riboflavin, was estimated by the method of Okwu
(2004), Niacin by the method of AOAC (1987) B, Vitamin C
(ascorbic acid) by the method of Loeffler and Ponting (1942)
151, Vitamin A (carotenoid content) by Rodriguez-Amaya (1999)
(2] method.

3. Results and Discussion

The nutritional significance of plant species is measured by their
content of carbohydrates, proteins, fibre, fats, vitamins,
minerals, and water, which are responsible for growth in flora
and fauna species.

3.1 Nutritional profile of the Simarouba glauca leaf powder

The nutritional compositions of Simarouba glauca leaf powder
has been analysed and nutrients present in it like moisture,
protein, fat, fibre, ash, carbohydrates and dry matter of the
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leaves were studied and the results are presented in Table 1.

Moisture

Moisture determination is one of the most important and most
widely used measurements in the processing and testing of
foods. In the present study, the Simarouba glauca leaf powder
contained 9.01+0.26 per cent moisture. It was found to be in
accordance with the study of Manasa et al., 2019 [71 on
proximate and phytochemical analysis of an anticancerous
Simarouba glauca leaves. Study by Shafigi et al. in 2019 2% on
nutritional status of Simarouba glauca detoxified oil cake
reported similar findings as the moisture content in Simarouba
glauca oil cake was found to be 6.99 per cent.

Protein

The proximate content of protein was found to be 12.42+0.33
per cent in the present study. Manasa et al. (2019) 1 on
proximate and phytochemical analysis of an anti-cancerous
Simarouba glauca leaves reported similar findings.

Fat

The fat content in the Simarouba glauca leaf powder was found
to be 4.33+0.09 per cent. Manasa et al. (2019) 7 claimed and
confirmed the presence of fat in 4.53 per cent in the leaves of
Simarouba glauca. Friday et al. (2011) in their experiment on
Ceiba pentandra leaves found the fat content to be 4.35 per cent.

Fibre

The proximate composition of fibre was found to be 27.95+0.51
per cent in the leaf powder of Simarouba glauca. Similar
literature on nutritional status of Simarouba glauca detoxified
oil cake by Shafigi et al. (2019) 2%, Literature on proximate and
phytochemical analysis of an anti-cancerous Simarouba glauca
leaves by Manasa et al. (2019) 01 provide similar findings
showing presence of 28.49+0.54 per cent of fibre in the leaves.

Ash

The leaf powder of Simarouba glauca was found to contain
3.29+0.67 per cent of ash. Shafigi et al. in 2019 291 in their study
on nutritional status of Simarouba glauca detoxified oil cake,
found the presence of ash to be 3.57 per cent. The ash content as
confirmed by Manasa et al. (2019) ' was 3.86+0.69 per cent in
their experimental study on leaf powder of Simarouba glauca.

Carbohydrate

The carbohydrate content was 39.81+0.14 per cent in leaf
powder of Simarouba glauca according to the present study.
Study by Shafigi et al. (2019) 8 on nutritional status of
Simarouba glauca detoxified oil cake determined the
carbohydrate content as 30.49 per cent. Manasa et al. (2019) 7]
reported that the carbohydrate content of the shade dried leaves
of Simarouba glauca was 40.52 per cent which is in accordance
with the present results.

Dry Matter

The proximate composition of total dry matter was found to be
90.99+0.26 per cent which is in accordance with the findings of
Manasa et al., 2019 4, who reported 90 per cent of dry matter
content in Simarouba glauca dried leaf powder.

3.2 Estimation of vitamin content of Simarouba glauca leaf
powder

Simarouba glauca leaf powder showed the presence of ascorbic
acid, vitamin A, riboflavin, niacin and thiamine. Table 2 shows
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the different vitamin concentration contained in Simarouba
glauca leaves.

Thiamine

It was observed that the thiamin content of the leaf powder of
Simarouba glauca was 0.71£0.02 mg/100 gm. Previous study by
Ramesh et al. in 2017 concluded that 0.64+0.05 mg/100 gm of
thiamine was present in the leaves of the same plant. The
thiamine content of Ipomoea aquatica was found to be 0.45
mg/100 gm as stated by Datta et al. (2019) %, In Nepeta
hindostana, it was found to be 0.48 mg/100 gm as obtained by
Koche in 2011.

Thiamine, also called vitamin Bj, plays a role in several
biological processes and is therefore an important vitamin for
the body. The deficiency of this vitamin is a critical issue
because it is still under diagnosed and is associated with high
morbidity and mortality (Polegato et al., 2019) 24,

Riboflavin

The riboflavin content of the leave powder of Simarouba glauca
was 0.42+0.12 mg/100 gm. This finding was in accordance with
the results cited by Ramesh et al. (2017) 31 where the riboflavin
was 0.38+0.03 mg/100 gm in the leaves of the same plant.
Similar results were obtained by Datta et al. (2019) [1% where the
riboflavin content in Achyranthes aspera and Oldenlandia
corymbosa were 0.38 and 0.47 mg/100 gm respectively.
Riboflavin has a major role in the prevention of a wide array of
health diseases like migraine, anemia, cancer, hyperglycemia,
hypertension, diabetes mellitus, and oxidative stress directly or
indirectly. Its deficiency has profound effect on iron absorption,
metabolism  of tryptophan, mitochondrial dysfunction,
gastrointestinal tract, brain dysfunction, and metabolism of other
vitamins as well as is associated with skin disorders.
Toxicological and photosensitizing properties of riboflavin make
it suitable for biological use, such as virus inactivation, excellent
photosensitizer, and promising adjuvant in chemo radiotherapy
in cancer treatment (Thakur et al., 2017) 241,

Niacin

In the present study, the niacin content in the Simarouba glauca
leaf powder was found to be 1.59+0.18 mg/100 gm which can be
supported by the findings of Ramesh et al. (2017) [l where they
cited 1.65 mg/100 gm of niacin in the Simarouba glauca leaf
powder. Koche in 2011 24 stated that the Niacin content in
Nepeta hindostana was found to be 1.39 mg/100 gm which is
similar to the findings of the present investigation

Niacins are precursors of the coenzymes nicotinamide adenine
dinucleotide and nicotinamide adenine dinucleotide phosphate,
which play an important role in metabolism. Its deficiency is
apparent in conditions of poverty, malnutrition, chronic
alcoholism psychosis, and some types of tumor. When
supplemented at pharmacological level, niacin compounds
provide potential health benefits like combating cardiovascular
disease, diabetes, osteoarthritis, neurological problems, and skin
diseases (Caballero et al., 2015) [,

Ascorbic acid

The ascorbic acid was determined in the present study and its
presence was found to be 22.1+0.17 mg/100 gm of the leaf
powder of the Simarouba glauca plant. Previous literature of
Ramesh et al. (2017) 23 also proved the presence of ascorbic
acid as 22.94 mg/100 gm of the Simarouba glauca leaf powder.
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Also the ascorbic acid content of Moringa oleifera was found to
be 17.3 mg/100 gm in a study conducted by Gopalakrishnan et
al. in 2016. In Nepeta hindostana, the ascorbic acid content was
estimated to be 25.20 mg/100 gm which is similar with the
present finding (Koche, 2011) 14,

High concentrations of L-ascorbic acid are characteristic of plant
tissues. Ascorbate is one of the most important vitamins in the
human diet, being obtained largely from vegetables, fruit, and
other plant material. Green leaves may contain as much
ascorbate as chlorophyll. The presence of such a remarkable
amount of ascorbate may suggest considerable metabolic
significance, particularly if the amount is related to biological
importance.

Lack of ascorbic acid impairs the normal formation of
intercellular substances in the body viz., collagen, and bone
matrix and tooth dentine. The striking patho-physiological
change resulting from this defect includes the weakening of the
endothelial walls of the capillaries due to reduction in the
amount of intercellular substances. Therefore, the clinical
manifestations of scurvy hemorrhage from mucous membrane of
the mouth and gastrointestinal tract, anemia, pains in the joins,
liver ailment can be related to the association of ascorbic acid.
This function of ascorbic acid can also be accounts for its
requirement in normal wound healing (Shils, 1990) 71, So it has
been proved that the availability of ascorbic acid in Simarouba
glauca can be used as herbal medicine in future for the treatment
of various ailments.

It was observed in the leaf powder of Simarouba glauca that
among the B complex vitamins, niacin concentration was
highest followed by thiamine and significant amounts of
riboflavin. Vitamin A content had the moderate value and
ascorbic acid (vitamin C) having the highest concentration of
22.1+0.17 mg/100 gm.

Vitamin A

From the present study, the Vitamin A content in the leaf
powder of Simarouba glauca was found to be 5.01+0.09 mg/100
gm which resembles the findings of Gurupriya et al. (2017) 1
which was 4.42+0.15 mg/100 gm of the Simarouba glauca leaf
powder.

Vitamin A from food is stored in the liver until required by the
body and is bound to protein before being transported to where it
is needed. It is essential for many physiological processes,
including maintaining the integrity and function of all surface
tissues (Epithelia): for example, the skin, the lining of the
respiratory tract, the gut, the bladder, the inner ear and the eye.
Vitamin A supports the daily replacement of skin cells and
ensures that tissues such as the conjunctiva are able to produce
mucous and provide a barrier to infection (Gilbert, 2013) [*2],

Table 1: Nutrient composition of Simarouba glauca leaf powder

Particulars Leaf Powder (%)
Moisture content (%) 9.01+0.26
Protein (%) 12.42+0.33
Fat (%) 4.33+0.09
Fibre (%) 27.95+0.51
Ash (%) 3.29+0.67
Carbohydrates (%) 39.81+0.14
Dry matter (%) 90.99+0.26

Values are expressed as Meanz SE for triplicates
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Table 2: Vitamin content of Simarouba glauca leaf powder

Vitamins Leaf Powder(mg/100gm)
Thiamine 0.71+0.02
Riboflavin 0.42+0.12
Niacin 1.59+0.18
Ascorbic acid 22.1+0.17
Vitamin -A 5.01+0.09

Values are expressed as Mean+ SE for triplicates

4. Conclusion

Based on the present study it can be concluded that Simarouba glauca
leaf powder extract.in the study showed presence of different types of
vitamins and other proximate content which are essential for human
body and can be used as source of different vitamins and minerals.
Simarouba glauca leaf powder contained 9.01+0.26 per cent moisture,
12.42+0.33 per protein, 4.33+0.09 per cent fat, 27.95+0.51 per cent
fibre, 3.294+0.67 per cent of ash, 39.81+0.14 per cent carbohydrate,
90.99+0.26 per cent dry matter, 0.71+0.02 mg/100 gm thiamine,
0.4240.12 mg/100 gm riboflavin, 1.59+0.18 mg/100 gm niacin,
22.1+0.17 mg/100 gm and 5.01+0.09 mg/100 gm vitamin A
respectively.
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