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Abstract

Medicinal plants are the most common reservoir of life saving drugs for the world. They are still considered to be
efficient in treating the diseases of mankind. India has a rich and diverse flora of flowering medicinal plants. The use
of plants as medicines is practiced from ancient times to the recent days. The current study is aimed to find out the
phytochemical content of 5 medicinal plants of NE India namely Mimosa pudica, Catharanthus roseus, Ocimum
tenuiflorum, Centella asiastica, Tagetes erecta. It was found that steroids were present only in the leaves of Mimosa
pudica and was not found in any other part of the five studied plants. Terpenoids were most commonly observed in
the root part of the studied plants. The results for flavonoids were of mixed nature. Flavonoids were found to be
positive by alkaline reagent test in most part of the studied plants. However flavonoids could not be detected in few
parts of the selected plants by the other qualitative detection method known as the hydrogen sulphide test. There
were mixed results for the presence of the phytochemicals such as tannins, glycosides and coumarins in various parts
of the above studied plants. Similarly proteins, carbohydrates and amino acids were detected in various parts of the

studied medicinal plants
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Introduction

The plant of Mimosa pudica, Catharanthus roseus, Herbal medicine which is also known as

Ocimum tenuiflorum, Centella asiastica, Tagetes erecta
and many more medicinal plants has a very great
medicinal value. These plants have been mostly studied
with respect to its anticancer, anti hypertension and
anti diabetic properties. Therefore, it is very essential to
develop alternative ways for treating various infections
such as by using medicinal plants.

Medicinal Plants of North East India: Does the Answer Lies Within

phytomedicine or botanical medicine -refers to the use
of plants seeds, flowers, roots for medicinal purpose.
Herbalism has been in use since a longer time than
allopathic medicine. By the improvements in analysis
and quality control, their use is becoming more
prevailing. The mode of action of these plants is distinct
to a particular plant species, due to the fact that the
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combination of secondary metabolites in a particular
plant is taxonomically unique. The detailed account of
the 5 plants selected for the current study is provided as
supplementary file [1,2].

Review of Literature

Reda F, et al. performed a study on different stages of
fruiting and flowering of Catharanthus roseus and
investigated the accumulation of alkaloids and the
pattern distribution in them. The roots showed the
highest amount of alkaloids at the start of flowering and
the minimum in the stems during full fruiting stage. A
decrease in the concentration of alkaloids in the leaves,
stems and roots during maturation of fruit was
observed. During the start of flowering, the alkaloid
biosynthesis is highest in all vegetative organs Misra N,
et al. 1996 studied the process of indole alkaloid
synthesis in Catharanthus roseus. Vinblastine (VLB),
vincristine (VCR) and ajmalicine were found to be the
most beneficial Catharanthus alkaloids. VLB and VCR
are known to have ant cancerous properties whereas
ajmalicine is known for its use in treating circulatory
diseases. Three enzymes of 20 monomeric indole
alkaloids have also been studied at molecular levels.
Ploeg, 1999, studied on greenhouse effects of marigolds
(Tagetes species).In another study, the same group
studied the Meloidogyne incognita by Tagetes cultivars
and investigated the effect of temperature on
suppression. It was concluded that marigolds should be
grown at soil temperatures above 15 °C to suppress M.
incognita infection. Kimpinski et al., 2000, have made a
study on the effects of Marigold and various cover crops
on the nematodes and on following Potato crops. It was
concluded that levels of root-lesion nematodes were
lower under marigolds than the other cover crops
tested. Observed if the populations of Pratylenchus
penetrans in potato and tomato could be suppressed by
using African Marigolds. The results suggested that P.
penetrans population density could be significantly
suppressed in potato or tomato roots when they are
followed by marigolds [3-5].

Sreevalli, et al. 2002 carried out a study on the
inheritance pattern of an uncommon flower color. The
results confirmed the involvement of two more genes
which are interacting and independently inherited. One
(proposed symbol E) was determining the presence or
absence of red eye and another was determining
orange-red corolla (proposed symbol O).

Filippini et al. 2003 carried out a research and studied
the production of anthocyanins by C. roseus.
Anthocyanins were compared with the one synthesized
in the flowers. The relative content was found to be
similar. However the total content was lower in the
suspension culture. Similar studies were carried out by
carried out similar studies on C. roseus [6-10].
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Mimosa pudica is another plant which is widely studied
for its uses in folklore medicine for blood coagulation
and in treating skin diseases. Ocimum sanctum is also
studied by various groups for its potential beneficial
effect in neuropathic pain [11-16]. Tagetes erecta has
been another important medicinal plant that has been
studied by many groups and studies on animal models
have been carried out [17].

Aim and Objectives

The current study was aimed with the following
objectives.
1. To study the phytochemical analysis and evaluation
of leafs, stems, roots and flowers of medicinal herbs.
2. To estimation the amount of protein present in leafs,
stems, roots and flowers of the medicinal plants by
Lowry’s methods.

The study is of utmost importance as these medicinal
plants are predominantly found in NE region of India
which is also a biodiversity hotspot in terms of
medicinal use as well as economy point of view.

Materials and Methods

The experiment was conducted in the Department of
Biotechnology, down town College of Allied Health
Sciences, Panikhaiti, Guwahati, Assam.

Materials

Plants Sample: The plant of Mimosa pudica,
Catharanthus roseus, Ocimum tenuiflorum, Centella
asiastica, Tagetes erecta was collected from different
areas of Kamrup district of Assam, India during the
month of February- March, 2015.

Chemical Reagents and Buffer

Gallic acid, Quercetin, sodium carbonate(10%), 10%
aluminium chloride(AICI3), sodium nitrate(NaNO3),
sodium hydroxide(NaOH), hydrogen peroxide(H203),
Folin-Ciocalteu(F-C)reagent, ascorbic acid(Vit C), 95%
ethanol, isoamylalcohol, benzene, ammonium
hydroxide, 1% lead acetate, hydrochloric acid, sulphuric
acid, sodium carbonate and Phosphate Base
Saline(PBS).

Glasswares and Plasticwares

The glassware used in the study was procured from
Borosil (India) and Plasticwares including microtips,
sterilized centrifuge tubes were procured from Tarson.
The Glasswares and Plasticwares were washed
thoroughly. The Glasswares was sterilized in hot air
oven at 160c for 6hours and Plasticwares were
sterilized by autoclaving.
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Equipments

Some of the important equipments utilized for the
study included:
ANAMED Electronic Balance (Model; M-300, A named
Instruments Pvt. Ltd. India), UV Vis Spectrophotometer
(Model-UV/VIS 711, pipettes, micropipettes,
Centrifuge(REMI,8-C), and -70c Temperature Freezer
(operon-ultra-flow) were the major equipments used in
the study.

Methods

Preparation of Extracts

Solvent extraction: The leaves, stems, roots of above
medicinal plants and flowers of Catharanthus roseus
were collected and washed. The water extraction was
carried out using classical method, where grinded plant
material of 3gm weighed using an electronic balance
and was crushed in 100ml of sterile water. Then the
mixture was boiled at 50-602C for 30 minutes on water
bath and it was filtered through Whatman No.1 filter
paper. Then the filtrate was centrifuged at 2500 rpm for
15 minutes. The extracts was collected, labeled and
stored at 59C for further experimental use [18-24].

Qualitative analysis of phytochemicals: The extracts
were subjected to qualitative analysis for presence of
chemical constituents by performing various chemical
tests.

Test for Steroids

Salkowski Test — 1 ml of the extract was dissolved in
10 ml of chloroform and equal volume of concentrated
H2S04 was added by sides of the test tube. The upper
layer turns red and sulphuric acid layer showed yellow
with green fluorescence. This indicated the presence of
steroids.

Test for Terpenoids

Salkowski Test - 1 ml of the extract was added to 1 ml
of chloroform and filtered. To the filtrate 1 ml of acetic
acid was added and then few drops of concentrated
H2S04 run down the side of test tube. Pink or pinkish
brown colour shows presence of terpemoids.

Test For Flavonoids

Alkaline Reagent Test - Extracts were treated with
few drops of sodium hydroxide solution. Formation of
intense yellow colour, which becomes colourless on
addition of dilute acid, indicates the presence of
flavonoids.
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H2s04 Test - A fraction of extract was treated with
concentrated H2S0O4 and observed for the formation of
orange colour.

Lead Acetate Test - A small amount of extract was
treated with lead acetate and observed for the
formation of white precipitate.

Test for Tannins

Lead Acetate Test - 2 ml of extract was added to few
drops of 1% lead acetate. A yellowish precipitate
indicates the presence of tannins.

Test for Glycosides

Keller-Kiliani Test - 5ml of extract was dissolved in 2
ml chloroform. To that few drops of dilute H2S04 was
added to form a layer. A brown ring at the interface
indicates the presence of glycosides.

Test for Coumarins

3 ml of 10% NaOH was added to 2 ml of aqueous
extract. Formation of yellow colour indicates the
presence of coumarins.

Test for Carbohydrates

Extracts were dissolved individually in 5 ml distilled
water and filtered. The filtrates were used to test for the
presence of carbohydrates.

Benedict’'s Test - Filtrates were treated with Benedict's
reagent and heated gently. Orange red precipitate
indicates the presence of reducing sugars.

Fehling’s Test - Filtrates were hydrolysed with dilute
HCI, neutralized with alkali and heated with Fehling’s A
and B solutions. Formation of red precipitate indicates
the presence of reducing sugars.

Test for Proteins and Amino Acids

Xanthoproteic Test — The extracts were treated with
few drops of concentrated Nitric acid. Formation of
yellow colour indicates the presence of proteins.
Ninhydrin Test - To the extract, 0.25% w/v ninhydrin
reagent was added and boiled for few minutes.
Formation of blue colour indicates the presence of
amino acids.

Estimation of Protein By Lowry’s Method

The standard procedure of Lowry’s method was
followed and the amount of the protein is estimated.

Results
Nature of the extracts: The colour of the water extract

of different parts of following plants like Mimosa pudica,
Catharanthus roseus, Ocimum tenuiflorum, Centella
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asiastica, Tagetes erecta have same distinct colour
which are tabulated below

Phytochemical Analysis

Preliminary qualitative phytochemical screening of

Extract Color extracts was carried out with the following methods:
Leaf |Stem Root Flower Salkowski test, Alkaline reagent test, H,SO. test, Lead
Water ExtractReddishBrown Light brown|Dark Brown acetate test, Keller-kiliani test, Benedict’s test, Fehling’s
test, Xanthoproteic test, and Ninhydrin test. The results
for the test are summarized in table2:
Table 1: Nature of the extract
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Mim di LEAF - - - - -
fmosa pudica STEM _ _ + _ _ + _ + + B +
ROOT _ + + _ + _ _ _ + + + +
Catharanth 1720 e e N N
aharanthus | Tsrem | | |« | [ | [ [ [ [ [
ROOT _ _ _ B B _ _ _ _ + + +
FLOWER | _ + + + + + _ + + + + _
+ + + + + +
Ocimum LEAF - - - - - _
tenuiflorum STEM _ _ _ _ + _ _ _ - - _ _
ROOT _ _ + + + _ _ _ _ + _ _
+ + + + + + +
Centella asiatica LEAF - - _ _ _
STEM _ _ _ + + _ _ _ _ + _ _
ROOT _ _ + + + + _ + _ + _ _
+ + + + + +
Taget . LEAF - - - - - -
agetes erecta STEM B B " B B " i " i " - -
ROOT _ _ _ _ _ + _ B _ + _ B

Table 2: Phytochemicals analysis of five plants.

It was found that steroids were present only in the
leaves of Mimosa pudica and was not found in any other
part of the five studied plants. Terpenoids were most
commonly observed in the root part of the studied
plants. The results for flavonoids were of mixed nature.
Flavonoids were found to be positive by alkaline
reagent test in most part of the studied plants. However
flavonoids could not be detected in few parts of the
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selected plants by the other qualitative detection
method known as the hydrogen sulphide test.

There were mixed results for the presence of tannins,
glycosides and coumarins in various parts of the studied
plants. Similarly proteins, carbohydrates and amino
acids were detected in various parts of the studied
medicinal plants as depicted in table 2, 3 and 4 and
Figure 1-5.
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Mimosa pudica.
— Standard
1.0+ e Mimosa pudica sample
@ 0.8
™
0.6
0.4
0.2+
0.0 ] L | L |
(0] 50 100 150
concentration mg/mil
Figure 1: Estimation of protein by Lowry’s method.
C. roseus
Standard
0.8+ C. roseus sample
@ 0.6 \
b
0.4
0.2
0.0 T L} L}
[0 ] 50 100 150
concentration mqg/mil
Figure 2: Estimation of protein by Lowry’s method.
Ocimum tenuiflorum
1.5 Standard
— Ocimum tenuiflorum sample
% 1.0
0.5
0.0 T ¥ 1
o 50 100 150
concentration mg/ml
Figure 3: Estimation of protein by Lowry’s method.
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Centella asiatica
0.8 — Standard
Centella asiatica sample
@ 0.6
b
0.4
0.2
0.0 L) 1
(8] 50 100 150
concentration mg/ml
Figure 4: Estimation of protein by Lowry’s method.
Tagetes erecta (Marigold plants)
1.5
— Standard
s —— marigold sample
w
= 1.0-
-]
[ %]
c
[}
=
5 0.5
w
-
]
0.0 T T 1
0 50 100 150
concentration mg/ml
Figure 5: Estimation of protein by Lowry’s method.
Vol.of | Vol.of Distilled | _*°Of Vol. of oD At
Plants Samples sl i) water (ml) reagent I Reagent 660nm
P (ml) 11 (ml)
Mimosa Leaf 0.2 0.8 5 0.6 0.545
udica Stem 0.2 0.8 5 0.6 0.287
P Root 0.2 0.8 5 £ 0.6 £ 0.804
Leaf 0.2 0.8 5 Py 0.6 Py 0.71
Catharanthus |5 0.2 0.8 5 = 0.6 % 0.567
roseus = =
Root 0.2 0.8 5 B 0.6 £ 0.51
Oci Leaf 0.2 0.8 5 2 0.6 = 1.086
temcl‘i‘f;‘(‘)‘r':m Stem 0.2 0.8 5 B 0.6 B 0.75
Root 0.2 0.8 5 < 0.6 = 0.416
I Leaf 0.2 0.8 5 = 0.6 = 0.602
a(;;teic : Stem 0.2 0.8 5 0.6 0.221
Root 0.2 0.8 5 0.6 0.218
Taget Leaf 0.2 0.8 5 0.6 1.01
eari‘ztzs Stem 0.2 0.8 5 0.6 0.265
Root 0.2 0.8 5 0.6 0.242
Table 3: Lowry's test of the samples
Pratim Sarma M, et al. Medicinal Plants of North East India: Does the Copyright© Pratim Sarma M, et al.
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Plants Protein concentration
Leaf Stem Root
Mimosa pudica 24 mg/ml 39 mg/ml 63 mg/ml
Catharanthus roseus 20 mg/ml 40 mg/ml 60 mg/ml
Ocimum tenuiflorum 19 mg/ml 39 mg/ml 59 mg/ml
Centella asiatica 17 mg/ml 41 mg/ml 60 mg/ml
Tagetes erecta 22 mg/ml 40 mg/ml 63 mg/ml

Table 4: Protein concentration

Discussion

The five medicinal plants that we have examined are-
Mimosa pudica, Catharanthus roseus, Ocimum sanctum,
Centella asiatica and Tagetes erecta .The medicinal
values of these plants are vary. The therapeutic value of
medicinal plants lies in the various chemical
constituents in it. The bioactivity of plant extracts is
attributed to phytochemical constituents.

By observing Phytochemicals analysis of the leaf,
stem and root extract of Mimosa pudica, we have
observed the positive results for the test Steroid,
terpenoid, flavanoid, tannin, coumarin, carbohydrate,
protein and amino acid. For the plant Catharanthus
roseus, we have found positive results for terpenoid,
flavanoid, tannin, coumarin, carbohydrate, protein and
amino acid. Observing the plant Ocimum sanctum, we
have found the positive results for flavanoid, tannin,
glycoside, coumarin, carbohydrate and protein. For the
plant Centella asiastica, we have observed the positive
results for for terpenoid, flavanoid, tannin, coumarin
and carbohydrate. By examining the plant Tagetes
erecta, we have observed the positive results for
terpenoid, tannin, coumarins, carbohydrate, protein and
amino acid.

The medicinal values of these plants are-

Mimosa pudica-This plant is used widely in traditional
medicine. Pulped leaves are used in India on glandular
swellings and in the Republic of the Congo (Congo-
Brazzaville) the entire plant is pulped and rubbed onto
people suffering pains in their body sides and kidneys.
In Senegal, the leaves are used for lumbago and
nephritis.

Catharanthus roseus-The plant is use in folklore
remedies for treatment of diabetes, malaria, dengue
fever, dysentery, insect bites, skin infection, diarrhea,
leukemia, eye irritation, dyspepsia, dysentery,
toothache, sore throat, and lung congestion. The root of
the plant is reported to be a tonic and possess
hypotensive, sedative, and tranquillizing properties. In
Ayurveda, it is used for treating diabetes. Hypoglycemic
activity of aqueous extracts from MP has been proved in
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modern studies, as well. In Madagascar, the bitter and
astringent leaves have been applied as an emetic; roots
have been used as a purgative, vermifuge, depurative,
hemostatic agent and toothache remedy. In the
Philippines, the leaf decoction is an herbal treatment for
diabetes, young leaves are for stomach cramps, and root
decoction is for intestinal parasitism. Mauritians
employ infusion of leaves for indigestion and dyspepsia.

Ocimum sanctum- Holy Basil is very important herbs
and has many medicinal applications. Tulsi is used in
the treatment of various diseases. Basil plant and its
various parts are used in case of insect bite, fever,
cardiac diseases, gynecological disorders, respiratory
problems, skin disorders, etc. It is good to prevent
malaria and an effective pain killer. Tulsi leaves also act
as a tonic for hearts.

Centella asiastica- it is used in Insomnia Include whole
plant’'s paste in daily diet, Toothache, Sinusitis,
Dysentery, Memory enhancement

Tagetes erecta- Tagetes is used for digestive tract
problems including poor appetite, gas, stomach pain,
colic, intestinal worms, and dysentery. It is also used for
coughs, colds, mumps, fluid retention, and sore eyes;
and causing sweating. Women use Tagetes to start
menstruation, treat sore breasts (mastitis), and protect
against miscarriage, treating sores and ulcers. The
flowers are used as a mosquito repellent. The juice of
the leaves is put on the skin for treating eczema. The oil
is put on the skin for treating wound maggots. In foods
and beverages, Tagetes is used as a flavor component.
For the estimation of protein we have examined the
plants with Lowry’s method. The amount of protein
varies in each of the plants [25-31].

The concentration of protein found in

e Mimosa pudica of leaf, stem, and root is 24 mg/ml, 39
mg/ml, and 63 mg/ml respectively.

e Catharanthus roseus of leaf, stem, and root is 20
mg/ml, 40 mg/ml, and 60 mg/ml respectively.

e Ocimum sanctum of leaf, stem, and root is 19 mg/ml,
39 mg/ml, and 59 mg/ml respectively.

e C(entella asiatica of leaf, stem, and root is 17 mg/ml,
41 mg/ml], and 60 mg/ml respectively.
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o Tagetes erecta of leaf, stem, and root is 22 mg/ml, 40
mg/ml, and 63 mg/ml respectively.

Conclusion

The selected five medicinal plants are the source of
the secondary metabolites i.e, alkaloids, flavonoids,
terpenoids. Medicinal plants play an important role in
treating various diseases. The antidiuretic, anti-
inflammatory, antianalgesic, anticancer, anti-viral, anti-
malarial, anti-bacterial and anti-fungal activities of the
medicinal plants are due to the presence of the above
mentioned secondary metabolites. Medicinal plants are
used for discovering and screening of the
phytochemical constituents which are very helpful for
manufacturing new drugs. The previous phytochemical
analysis and present studies show nearly the similar
results due to the presence of the phytochemicals. The
phytochemical analysis of the medicinal plants also has
commercial interest in both research institutes and
pharmaceuticals companies. Thus we hope that the
important phytochemical properties identified by our
study in the local plant of Assam will be helpful in the
treating various diseases of this particular region.

Hypothesis

North East India has been termed as one of the
richest biodiversity hotspot in the planet and is
inhabitated by numerous tribes with different ethnicity
and tribes. The folk medicine of this part has been an
area of interest for many researchers working on herbal
medicine. In this study we hypothesized that the
traditionally used medicinal plants of NE has got many
phytochemicals which make them good candidates for
herbal medicine.

Future Direction

The huge and diversified resource of NE India can be
optimally used to design drugs which will in turn serve
the mankind.

Prospective and Prediction

The biochemical assays are currently followed by GC-
MS and LC MS studies. Study on animal model will
further confirm the safety and efficacy of these
medicinal plants.
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