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Qualitative analysis of phytochemicals, antibacterial
activity, and mycelial growth inhibition of three different
plants

V. Keerthana, J. Devakumar, S. S. Sudha*

ABSTRACT

Objective: The objective of this study was to screen the phytochemical compounds, antibacterial activity, and mycelial
growth inhibition of three different medicinal plants, namely Cowroupita guianensis, Morinda tinctoria, and Tabernaemontana
divaricata. Materials and Methods: The antibacterial activity of methanolic leaf extracts was determined by well diffusion
method. Antifungal activity was determined by seeded agar technique and its phytochemical screening was also performed.
Results: Among three plants, C. guianensis methanolic leaf extract shows better antibacterial activity. In mycelial growth
inhibition, all three plants possess complete mycelial growth inhibition against some tested fungi, but C. guianensis leal extract
possesses better inhibition against all tested fungi. Conclusion: Among three different plants, C. guianensis methanolic leaf
extract exhibited better antimicrobial activity and this may be due to the presence of phenolic compounds, tannin, and terpenoids.

KEY WORDS: Antimicrobial activity, Couroupita guianensis, Morinda tinctoria, Phytochemicals, Tabernaemontana
divaricata

INTRODUCTION According to the World Health Organization,”
medicinal plants would be the best source to obtain a

Our nature has enriched with botanical wealth and variety of drugs, and it supports the use of traditional

a large number of diverse types of plants. Plants arc
an important source of medicines since ancient times
and 70% of the worldwide population still relies on
traditional plant-based medicine!"! for primary health
care. Plant-based medicine is used for its better
cultural acceptability, better compatibility with the
human body, and fewer side effects.!

The increase use of commercial antimicrobial drugs
leads to the microbial resistance against antibiotics?!
and threatens public health by reducing the effectiveness
of treatments and increases morbidity, mortality,
and health-care costs."! In addition to this problem,
antibiotics are sometimes associated with adverse
effects on the host including hypersensitivity, immune
suppression, and allergic reactions.”” To overcome this
situation, a new and effective therapeutic agent has to
be developed from medicinal plants.™

Access this article online

Website: jprsolutions.info ISSN: 0975-7619

medicine and it was proven to be efficacious and
safe.

Plants used for traditional medicine contain a wide
range of substances that can be used to treat chronic
as well as infectious diseases.® The antimicrobial
activity of different herbal extracts in different regions
of the world has been reported.!!

Phytochemicals are the natural bioactive compounds
found in plants. These phytochemicals work with
nutrients and fibers to form an integrated part
of defense system against various diseases and
stress conditions."”! The most important of these
bioactive constituents of plants are alkaloids, tannins,
flavonoids, steroid, terpenoid, carbohydrate, and
phenolic compounds. The beneficial effects of
medicinal plant materials are due to the presence of
secondary products or phytochemicals present in
the plants, which are synthesized and deposited in
specific parts or all parts of the plant.!"! These actions
of medicinal plants are unique to a particular plant
species or group.
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ABSTRACT

Objective: The aim of this study was to investigate the presence of bioactive compounds in the methanolic leaf extract of Syzygium jambos.

Methods: Collected leaves were shade dried and made into fine powder, extracted with methanol, and the methanolic extract was prepared and
analyzed for the presence of bioactive compounds by gas chromatography-mass spectrometry (GC-MS). The mass spectrum of the chromatography
was matched with NIST and WILEY Libraries.

Results: The GC-MS analysis revealed the presence of 45 active compounds in the extract. From the GC-MS investigation, 1-Deoxy-d-mannitol
3-methyl-2-methylsulfanyl-5-nitro-6-pyridin-4-ylpyrimidin-4-one, 3-Pentadecylphenol, 2-biphenylene carboxylic acid, Quinoline-3-carboxylic acid,

and Stigmast-5-en-3-ol are important phytoconstituents which have antipyretic and antiparasitic activities.

Conclusion: The present investigation revealed preliminary information on phytocompounds presented in S. jambos leaf extract which is very useful
for the human community.

Keywords: Syzygium jambos, Gas chromatography-mass spectrometry analysis, 1-Deoxy-d-mannitol, Phytoconstituents, Methanolic leaf extract.

© 2017 The Authors. Published by Innovare Academic Sciences Pvt Ltd. This is an open access article under the CC BY license (http://creativecommons.

org/licenses/by/4. 0/) DOI: http://dx.doi.org/10.22159/ajpcr.2017.v10i1.15508

INTRODUCTION

Herbal plants are cherished gift of nature for mankind and these plants
harbor various phytoconstituents which are used by people around the
world have healed the sick with plant-derived medicines and handed
over to the next generation. Medicinal plants are capable of synthesizing
variety of organic compounds with low molecular weight (MW) which
is called as secondary metabolites, which are usually with unique
and complex structures [1], and it is used as traditional medicine to
maintain healthiness, as well as to inhibit, identify, and recover physical
and mental illnesses for human and animal [2]. These medicinal
products directly acted as medicine or as a source for modern drug
development for various fungal and bacterial infections, an antimalarial
drug, and anticancer drugs [3-5]. In recent decades, it increases the
pharmacological evaluation of phytoconstituents and their medicinal
values [6,7]. Many modern methods were used for identification and
quantification of bioactive compounds in plant materials. Rather
than, gas chromatography-mass spectrometry (GC-MS) has become
confidently developed as a key scientific platform for low molecular
(secondary) metabolite profiling in both plant and animal species [8,9].

Syzygium jambos (L.) (Myrtaceae) is a small tree, popularly known as
‘Rose apple which is cultivated throughout India for the edible fruit
(black plum) and is testified to contain gallic acid, vitamin C, cyanidin,
tannins, anthocyanins, and other components [10,11]. For diabetes
mellitus, the leaf extract is used as a remedy in many countries [12,13].
Homeopathic medicine is prepared from the seeds and used as a drug in
clinical conditions such as acne, pimples, heartburn nausea, headache,
abdominal colic, diarrhea, and fever [14,15]. In the novelty of this study,
the previous researchers have studied the preliminary phytochemical
analysis and bioactivity of this plant against clinical pathogens, but in
our present study, it is designed to explore the bioactive compounds by
GC-MS presented in the methanolic leaf extract of S. jambos.

METHODS

Collection and authentication of plant leave

S. jambos leaves were collected from Semmedu (Fig. 1) (Western
Ghats’s region), Coimbatore, Tamil Nadu, South India. Identification
and authentication was done at Botanical Survey of India (BSI)
(South Zone), Coimbatore, India. The voucher specimen was deposited
in the Laboratory, Department of Microbiology, Dr. N.G.P. Arts and
Science College, Coimbatore.

Preparation of leaf extract

Collected leaves were washed with water, chopped, and shade dried.
The dried leaves were made fine power and used for extraction. Before
extraction, the leaf powder (10 g) was defatted with hexane. The defatted
leaf powder was extracted with methanol by cold maceration method
for 48 hrs. The mixture was filtered and concentrated by rotary vacuum
evaporator. The extract was stored in the refrigerator for further use.

GC-MS analysis for bioactive compounds

GC-MS analysis was performed at PSG College of Arts and Science,
Coimbatore India. 5 ml of methanolic leaf extract was dried and few
micrograms was dissolved in 1 ml methanol and the extract was
analyzed with GC-MS. Separation process was carried out with CE
GC 8000 top MSMD 8000 Fyson instrument with Db 35 mr column
(10 mx0.5 mm, 0.25 mm film thickness). For separation, heating
programs were executed with the help of helium carrier gas from 100 to
250°C for 3 minutes at the flow rate of 1ml/min in the split mode (1:50).
An aliquot (2 pl) of methanol extract was injected into the column with
the injector heater at 250°C.

Identification of components
The mass spectra of compounds in the sample were attained by electron
ionization (E1) at eV, and the detector operated in scan mode from 20
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Inhibition of fungal mycelial growth and spore
germination by Couroupita guianensis leaf extracts and
its preliminary phytochemical analysis

Keerthana Veeramani , Devakumar Joseph and Sudha
Sivasubramaniam'*
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Abstract: Background: Multiple drug resistance has developed due to the indiscriminate use of
commercial antimicrobial drugs commonly used in the treatment of infectious disease. In addition
to this problem, antibiotics may be associated with adverse effects on the host including
hypersensitivity, immune-suppression and allergic reactions. To overcome this situation a new
and effective therapeutic agent has to be developed from medicinal plants. Medicinal plants
would be the best source to obtain a variety of drugs and it was proven to be efficacious and safe.
Objective: To investigate the mycelial growth inhibition rate of different solvent leaf extracts and
qualitative analysis of phytochemicals of Cowroupita guianensis. Materials and Methods:
Mycelial growth inhibitions against clinically isolated fungi were performed by Seeded- Agar
technique, Fluconazole served as a positive control and qualitative analysis of phytochemicals
were performed by standard procedures. Result and discussion: Four different extracts of C.
guianensis possess antifungal activity and also exhibits complete mycelial growth inhibition and
spore germination in different concentrations. Conclusion: Couroupita guianensis leaves have
antifungal activity, which may be due lo the presence of active phytochemicals such as Alkaloids,
Flavanoids, Tannin, Saponin, Glycosides, Steroids, Terpenoids and Phenolics.

Keywords: Couroupita guianensis, Phytochemicals, mycelial growth inhibition.
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ABSTRACT

Background: Dissemination of fungal spores emerges as a major
problem in the spread of spore derived allergic pulmonary diseases.
Fungal infections with multidrug resistances have posed a great threat
in tropics and emerge with resistance to antifungal agents.
Phytotherapy is an arena practiced among the folklore traditional
healers for various diseases and disorders. Objectives: This study was
aimed to quantify the phytoconstituents and to determine the antifungal
activity of acetone and aqueous extracts of Syzygium sps,. Material
and methods: Among the two solvents utilized for the study acetone
was found to be the best phytoconstituent extractor as compared to

aqueous and higher percentage of antifungal activity was observed

with acetone extracts of S.jambos as compared to S.cumini. Results: The most significant
100% inhibition was observed on SCACE against C.neoformans and T.rubrum and SJACE
against C.neoformans with MIC at 500pug/mL and 250ug/mL with their ICsy values from 291
ug/mL, 52.67 pg/mL and 34.36 pg/mL respectively. In addition, 80-100 ug/mL at MIC
>1000 pug/mL was observed to be the inhibitory level of SJACE against all five fungus

pathogens and considerable ICsy values were noted. Conclusion: Acetone was more effective

for the extraction of Phytoconstituents and antifungal components from leaves of Syzygium

SpS.
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Abstract

Six fungicides were evaluated for their antifungal activity against Aspergillus niger, the causative agent of crown

or collar rot disease in Arachis hypogaea (Groundnut). Seeded agar technique and bioassay methed by root

dipping were carried for in vitro and in vivo evaluation respectively. Out of six fungicides tested, the better results | Related ejournals
were obtained with carbendazim (30 pgfmL) and hexoconarale (75 pg/mL). Bioassay technique revealed the

better uptake and accumulation of fungicide in root when compared to stem and leaf.
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MATERIALS anD METHODS
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