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Abstract

The medicinal plant Azadirachta indica
and Moringa oleifera have great nutritional
values and are being studied here. Even every
part of these plants like leaves, stem bark, roots,
seed, pods have its own nutritional value and
positive impact on human health. Both of these
medicinal plants bears important properties like
anti-bacterial, antitumor, anti-cancer, antiviral,
anti-inflammatory, immunity booster.

Analysis of bioactive compound of
these medicinal plants can provide a helping
hand to pharmacy for treatment of such kind
of diseases. These medicinal plants possess
Phytoconstituents  like steroids, alkaloid,
saponins, tannins, and flavonoid. Endophytes
(both Bacteria and fungi) are also found on these
medicinal plants. Phytochemical screening
of extract by using standard method like
salkowaski test for steroid and that for saponin
foam test showed result that of Azadirachta
indica (leaves) in both the solution (n- hexane
and distil water) showed absence of steroid and
saponins. During analysis of extract of Moringa
oleifera (leaves) with n- hexane showed
absence of steroid and saponins but in the case
of distil water there is presence of steroid and
saponins. On the other hand the leaves of both
plants contain bacterial and fungal endophytes.
Leaves of Moringa oleiferaand Azadirachta
indica contains some bacterial and fungal

endophytes. The results with Azadirachta indica
leaves showed that the bacterial colonies (on
TSA media) appeared at 102and 102 and the
fungal endophytes (on SCA media) were not
appeared at any dilutions. Whereas the results
with Moringa oleifera leaves showed that the
bacterial colonies (on TSA media) appeared
only at 102 dilution and the fungal endophytes
(on SCA media) appeared at 10° and 10*
dilutions

Key words: Medicinal plants, Azadirachta
indica, Moringaoleifera, phytochemical
screening, Qualitative analysis, endophytes
(Bacteria and Fungi).

Introduction

Indiais regarded as the botanical garden
and largest producer of medicinal herbs in the
world (16).Medicinal plants play a significant role
in human health (38). Medicinal plants are found
to contain rich sources of nutraceuticals, food
supplements, folk medicines, pharmaceuticals
intermediates, and chemical entities of synthetic
drugs (14). From the ancient time 1600-4500
BC, “Rig-Veda” depicts the use and application
of various medicinal plants in remedial diseases.
In Ayurveda the specific properties of drugs and
various aspects of medicinal plants are found to
contribute great impact to the science (17).

Herbal medicines are used to treat
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almost all diseases from long back history and
important to explore wide scope applications
of medicinal plants (30). Infact application
of medicinal extracts from the plants is still
unexplored. The treatment methodologies
and health care aspects of essential natural
products were studied (30). Traditional plant
based medicines for primary healthcare need is
followed in underdeveloped countries of about
80% of world’s population (WHQO). The use of
herbal medicines is cost-effective, robust and
causes no side-effects in comparison to synthetic
drug formulations to treat various infectious
diseases. In India, 9500 herbal medicinal plants
and also 8000 higher plants have been used in
the medicinal purpose (35).

The natural ingredients found in
phytoextracts are current need for the
development of method for establishing quality
control parameters for Ayurvedic formulation
owing to variability and complexity of chemical
constituents present in herbal plant based
drugs.

Herbal medicine was the lifesaving
drug as compared to modern medicine. Amid
4, 00,000 plant species only 6% of the plants
are studied for their biological activity and only
few have been phytochemically investigated.
This data shows that the inspection is needed
for many medicinal plants for its activity and
pharmacological properties. The development
of herbal medicine was done by the primary
screening of the compound in the plant extract
(30). The medicinal value of plants lies in some
chemical substances that produce a definite
physiological action on the human body. The
most important of these bioactive constituents
of plants are alkaloids, tannins, flavonoids, and
phenolic compounds (25). Plants are the crucial
storehouse of many chemical metabolites.
Basically they are divided into two categories
primary and secondary metabolites. Primary
metabolites involved directly in growth and
metabolism of the plants and secondary
metabolites involved in their defense mechanism
and not involved in metabolic activity of plants.
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Secondary metabolites include alkaloid,
terpenoid, flavonoid, saponin, phenol, glycoside,
tannin, steroid etc. studies on secondary
metabolites revealed that these compounds
have antioxidant, antibacterial, anticancer anti-
inflammatory, antitumor, antiviral, and many
other actives (18).

Secondary  metabolites are  not
necessary part of plant’s life but contribute to
the species fitness for survival. They protect
plants against both biotic and a biotic stress,
biotic stress due to bacteria, fungi, nematodes,
insects and grazing by animals and a biotic
stress due to higher temperature and moisture,
shading, injury or presence of heavy metals.
Secondary metabolites used by human as
especially chemical such as drugs, flavors,
dyes, fragrance, and insecticides because of a
great economic value.

Secondary metabolites mainly divided
in three major groups they are polyphenol
compounds, including flavonoids and phenols,
terpenoids and alkaloids. Flavonoids are found
in all parts of higher plants including leaves,
roots, flowers, fruits, wood, skin, pollen and
seeds of varying levels (40).

Through the medicinal plants secondary
metabolites play an important role in healthcare
system. Secondary metabolites are identified by
the GC-MS analysis (3).

In the last few years, Gas
chromatography Mass spectrometry (GC-
MS) has become firmly established as a key
technological platform for secondary metabolites
profiling in both plant and non-plant species. Gas
chromatography — mass spectrometry (GC-MS)
is a method that combines the features of gas-
liquid chromatography and mass spectrometry
to identify different substances within a test
sample. However, few reports are available
with respect to the pharmacological properties
of the plant (16). The aim of this research is to
identify phytochemical in two medicinal plants
Azadirachta indica and Moringa oleifera by GC-
MS analysis.
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The chemical constituents incorporate
various biologically energetic compounds that
can be extracted from neem like alkaloids,
flavonoids, triterpenoids, phenolic compounds,
carotenoids, steroids etc. (7).

Moringa oleifera (sahajan) is a drought
tolerant, fast-growing, multi-purpose and
one of the most useful tree due to medicinal
and nutritional properties in world, therefore
described as a “Miracle tree”. Moringa plant
commonly available in India, its wild source
rarely but cultivated in everywhere in India.
Moringa has long been used in herbal medicine
by Africans and Indians, frequently referred
as a panacea and can be used to cure more
than 300 diseases. Moringa oleifera is the
most hopeful tree because of its nutritional
benefits, medicinal properties, environmental
conservation and consumption and is the
perennial multipurpose. Reputedly it is known as
“‘cabbage tree”, “drumstick tree”, “horseradish
tree”, “benzoil tree”, “miracle tree” and “mothers
best friend tree”. Moringa leaves are a
storehouse of nutrients, rich in mineral, vitamin
(vitamin A (beta-carotene), vitamin B-choline,
vitamin B1-thiamine, riboflavin, nicotinic acid
and ascorbic acid), fiber, fat, protein, amino acid
and folic acid. The plant is reported to be used
in phytomedicine as antioxidant, antimicrobial
(antifungal, antibacterial), anti-inflammatory,
antipyretic, antiulcer, anti-diabetic, anti-
tumor properties as well as its wound healing
properties has been demonstrated (19).

Moringa is quite potential but still less
explored. Moringa has high tannin, phenol and
triterpenoid content, flavonoids, saponins and
alkaloids which are very likely to be developed
as medicinal plant (23).

Ironically, in recent years,
microorganisms associated with plants rather
than plants they have proved to offer material
and products with high therapeutic potential
(11). Word endophyte means “in the plant”;
endophytes are microorganisms (mostly fungi
and bacteria) that inhibit plant hosts for cell or

part of their life cycle. Endophytes are bacterial
or fungal microorganisms that colonize healthy
plant tissue intracellularly or intracellularly
without causing any apparent symptoms
of diseases (34). Endophytes can colonize
in the stem, roots, petioles, leaf segments,
inflorescences of weeds, fruits, buds, seeds.
Endophytes are ubiquitous in all plant species
and produce an array of secondary metabolites
or accumulate bioactive secondary metabolites
that may assit plant defense and leads in drug
development (21).The functional metabolites
produce by endophytes include alkaloids,
terpenoids, steroids, quinones, flavonoids,
phenols and phenolic acids.

Elzein M. Fahal et al, stated about
medicinal properties and nutritional value
of diffrents parts(leaves, seeds, pods, roots
and bark.) of plant Moringa oleifera (Lam.)
Moringa oleifera (Lam.) have different bioactive
compounds such as alkaloids, flavonoids,
saponins, sterols and tannins which may show
its therapeutic effects by combination of these
compounds and may be due to individual effect
in aqueous, ethanol, methanol and chloroform
extracts of this plant showed existing of these
five important phytol-constituents. Moringa pods
crude extract also passed through Quantitative
analysis for the same metabolites in it (10).

The major objective of this study is
related with extraction of secondary metabolites
because of their medicinal valuesand isolation
of endophytes from Azadirachta indicia and
Moringa oleifera.

Materials and Methods
(A) phytochemical screening
Collection of plant samples

The medicinal plants used for the
experiment were leaves of Azadirachta indicia
(neem) and Moringa oleifera (sahajan), (17).
These plants were cultivated and harvested
from Churu Rajasthan, and then fresh leaves
of these plants, shade dried in open air without
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sunlight for 10 days. Dry leaves were chopped
until smooth then pulverized to powder using
mechanical grinder until soft (15). Powder was
stored in air-tight bottles. The powder was used
for extraction procedure and photochemical
analysis (18).

Plant sample extraction

This experiment requires 10 gm of
Azadirachta indica and Moringa oleifera and
two beakers of n-hexane with equal volume of
250ml in each and also of distill water with same
parameter. All this process followed by adding
5gm of Azadirachta indica leaves powder in one
beaker of n-hexane (250ml) and another 5gm
in distill water(250ml). Then same things were
done with Moringa oleifera leaves powder (12).
The solutions were heated at their boiling point
68°C (n-hexane) and 100°C (water) in the water
bath until the solutions become colorless (12).
The extracts were collected and filtrated by
using Whattman filter no. 1. These extracts were
used for the phytochemical analysis and GC-
MS analysis to find the bioactive components
(30). Finally, the extracts stored in clean, dried
beakers at 4°C (3).

Fig. 2: Azadirachta indica plant and leaves
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(B) isolation of endophytes
Collection of plant samples

Fresh, healthy, undamaged mature
green leaves and senescent leaves were
collected by selected medicinal plants
Azadirachtaindicaand Moringa oleifera, from
Churu region, Rajasthan (28). The collected
leaves were brought to the laboratory and
instantly processed for isolation of endophytes.

Isolation of bacterial and fungal endophytes

Endophytes can be easily isolated on
any microbial or plant growth such as agar,
potato dextrose agar and any nitrogen or carbon
containing media. The most detect method used
to detect and enumerate endophytes involves
isolation from surface sterilized host plant tissue

(11).

The leaves were weighed up to one
gram on a weighing balance. The weighed
samples were soaked in distill water and
drained the samples on sterile filter paper
were then surface sterilized by dipping in 70%
ethanol (EtOH) for 1minutes, then treated
with 4% sodium hypochlorite (NaOCI) for 5
minutes, then treated with 70% ethanol for
30 seconds followed by rinsing five times in
sterilized distill water. The surface sterilized
samples were blot-dried using sterile filter
paper under aseptic conditions. These surface
sterilized leaves samples were then macerated
separately in 1ml of phosphate buffer (pH 7.2)
with a sterile pestle and mortar. Tissue extract
were then prepared for tenfold serial dilution.
About 1ml of each macerated sample (A.indica
and M. oleifera leaves sample) was serially
diluted up to 10+ dilutions. About 0.1ml (100
pl) of aliquot from 102 to 10-“dilutionsof the
respective samples were then poured in their
respective autoclaved Petri plates containing
TSA (Trypticase soy agar) media and SCA
(Sabouraud chloramphenicol agar) media, and
then spread with sterile spreader for isolation of
Bacterial endophytes and Fungal endophytes.
For isolation of bacterial endophytes, the plates
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were incubated at 37°C for 72 to 96 hours. For
isolation of fungal endophytes, the plates were
incubated at 28°C for 14 days.

Results and Disscusion

Results for phytochemical screening

Fig. 4: Plant sample extraction

(1) The phytochemical tests (Qualitative
Analysis) were done by Azadirachta indica
and Moringa oleifera plant extracts with
two different solvents n-hexane and distils
water. The results were attended in following
tables.Phytochemical screening:

(2) Screening of the above two selected
medicinal plants A. indica, M. oleifera for
phytochemical constituents were carried
out using standard method.

Table 1: Phytoconstituent analysis

Phytocon-
stituents

Tests

Observation

Steroids
(Salkowski
test)

2ml extract

+2ml CHCI +

2ml H,SO (
conc.)

Red color

Saponins
(Foam test)

5ml extract+
5ml H_,O+heat

Froth ap-
pears

Table 2: Phytochemical screening of leaves
of Azadirachta indica

SN. | PLANT CON- | n-HEX- | DISTILL
STITUENTS | ANE EX- | WATER
TRACT EX-
TRACT
1. Steroids _ _
2, Saponins _ _

- (absent), + (present)

Table 3: Phytochemical screening of leaves
of Moringa oleifera

SN | PLANT CON- | n-HEXANE | DISTILL
STITUENTS EXTRACT WATER
EX-
TRACT
1. steroids _ ++
2. saponins _ ++

- (absent) + (present)

Fig.5: Moringa olifera Distil water extractSteroid
testindicating test - positve

Fig. 6: Moringa olifera n-hexane extract steroid test
Indicating test -negative
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Fig. 7: Azadirachta indicaDistil water extract
Steroid testindicating test -negative

Fig. 8: Azadirachta indica n-hexane extract
Steroid test Indicating test -negative no red color

Fig-9. Moringa olifera distilled water extract
saponin test Indication test- froth formation

Fig-10: Moringa oliafera Hexane extrecrt
Saponin test Indicating test- negative
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Fig-11: Azadirachta indican-hexne saponin test
Indicating test- negative

Isolation of Endophytes

AzadirachtaindicaFungal endophytes (SCA me-
dium)

Fig. 12. 10-2 dilution- no growth apperared

Fig.13.10-3dilution- no growth apperared
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Moringa oleifera (Fungal endophytes) (SCA medium)

Fig.14.10-* dilution - no growth appeared

Azadirachta indica bacteial endophyte (TSA Fig.18. 10-2 dilution —no growth appeared
medium )

Fig. 16. 10 dilution colonies of bacterial endo-

phyte Fig. 20. 10-4dilution- colonies of fungal endophytes

Moringa oleifera (Bacterial endophytes) (TSA medium)

Fig.17. 10 diluti lonies of bacterial endo- -
p;?yte iution colonies of bacterial endo Fig. 21. 10-2 dilution- colonies of bacterial endophytes
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Fig. 23. 10-* dilution- no growth

Discussion

Traditional folk medicines from plants
have always directed scientists to search for new
medications in order to maintain and promote
healthy life for human and animals. Herbal
medicine contain some organic substances
which provide definite physiological action on
the human body as well as their physiological
activities due to the presence of secondary
metabolites  include tannins, alkaloids,
flavanoids, glycosides, steroids, glycosides
(3,9). Basically phytochemical screening or
qualitative analysis is used to reveal the chemical
constituents or the secondary metabolites of
the plant extracts or tissue in different plant
parts (10). Phytochemical process was carried
out among the two medicinal plant extracted
to the two different solvent are processed to
determine the phytochemical constituents.
The name of the solvent n-hexane and distill
water (13). In the present study, determine the
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preliminary phytochemical analysis of n-Hexane
and distill water extracts of medicinal plants:
Moringa oleiferaand Azadirachta indica. The
study of the bioactive constituents (secondary
metabolites) of the medicinal plants has
acquired a lot of significance all over the world.
The plants samples were collected, shade dried
and powdered were subjected to phytochemical
screening. The dried powder leaves of Moringa
oleifera and Azadirachta indica subjected to
extraction with n-hexane and distill water (33).
After maceration in n-hexane and distill water
the as-obtained extracts were then examined
through several procedure. The first step is
preliminary phytochemical assay to qualitatively
analyze the Phytoconstituents in the extracts.
The second step is Performing GC-MS
technique to analyze and predicted the structure
of bioactive volatile compounds. Many workers
(31) have reported phytochemical screening of
various plants. The presence of wide range of
phytochemical constituents indicates that the
plants could be used in a multitude of ways,
which may be beneficiary to the population
(27). Qualitative analysis of phytochemical
constituents was area that is more interesting
and important application of biomedical in
pharmaceutical industries. This phytochemical
analysis was very useful finding chemical
compound in the plant material that lead to
their quantitative estimation and locating the
pharmacy field, (20, 22, and 29). The present
work the phytochemicals were detected by
color tests. The investigation revealed that the
Steroids and saponins were absent in n-hexane
and distill water extracts of Azadirachta indica
leaves (Table No.2) where only distill water
extracts of Moringa oleifera leaves contains
steroids and saponins, steroids and saponona
were absent in n-hexane extracts of Moringa
oleifera leaves (Table No.3). Endophytes are
ubiquitous in all plant species and play an
important role in their host plant defense and
tolerance to stress condition. Endophytes
produce abundant metabolites that helpful in
plants tough conditions like that defense and
stress condition. Endophytes (both bacteria and
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fungi) produce toxins, pharmaceuticals, enzymes
and growth factors, due to these characteristics
endophytic microorganisms have received
attention and guided to scientists for research.
Numerous studies on endophytic micro biota
revealed that the important information about
plant and environmental interaction. Numerous
studies reported the isolation of large number
of endophytes from medicinal plants.In this
work isolated the endophytes from leaves of
Moringa oleifera and Azadirachta indica.For
isolation, collected the plants leaves sample
and disinfected by surface sterilization method
and macerated with phosphate buffer (pH 7.2).
After maceration, extracts were subjected
to serial dilution and grow on TSA media for
bacterial endophytes and SCA media for fungal
isolation. Results were shown in previcious
figures of bacterial and fungal endophytes of
both medicinal plants. The results proved that
the leaves of Moringa oleifera and contain some
bacterial and fungal endophytes. The results
with Azadirachta indica leaves showed that the
bacterial colonies (on TSA media) appeared at
102and 10-and the fungal endophytes (on SCA
media) were notappeared at any dilutions.

The results with Moringa oleifera leaves
showed that the bacterial colonies (on TSA
media) appeared only at 102 dilution and the
fungal endophytes (on SCA media) appeared at
10-*and 10+ dilutions. From my research finding
it is vary cleared that the phytoextract from the
plant Moringa oleifera and Azadirachta indica
was closely compared with finding of Sahal et
al experiment.

Conclusion

In this study can conclude that the
selected distill water leaf extracts of Moringa
oleifera contain steroids and saponins but
the n-hexane leaf extract does not contain
the steroids and saponins in other hand the
both n-hexane and distill water leaf extracts of
Azadirachta indica does not contain any type of
steroids and saponins.

Acknowledgements

The authors wish to acknowledge
PRESIDENT and DEAN, Mody University of
Science and Technology for providing excellent
lab facilities.

Conflict of Interest:

Authors would hereby like to declare
that there is no conflict of interests that could
possibly arise.

References

1. Ahmad S, Ahmad Shabir, Bibi A, Ishaq MS,
Afridi MS, Kanwal F, Zakir MAnd Fatima F.
Phytochemical analysis, antioxidant activity,
fatty acids Composition and functional group
analysis of Heliotropium bacciferum,The
Scientific world journal.2014; 1-8.

2. Asha D, Mathew L and Rishad K.S.
Evaluation of HPTLC of flavonoidsand
antioxidant activity of selected medicinal
plants of Lamiaceae family, International
journal of Pharmacognosy and
phytochemical research.2015; 240-245.

3. Asha K R,Priyanga S, Hemmalakshmi
S., and Devaki K.GC-MS analysis of the
EthanolicExtracts of the Whole plant
Droseraindica L., International Journal
of Pharmacognosy and Phytochemical
Research. 2017; 685-688.

4. Basha N.S., Ogbaghebriel A, Yemane K
and Zenebe M. Isolation and Screening of
Endophytic fungi from Eritrean traditional
Medicinal plant Terminalia brownii leaves
for Antimicrobial activity, International
Journal of Green Pharmacy. 2012; 40-44.

5. BindM,andNemaS. Isolationand Molecular
Characterization of Endophytic Bacteria
from Pigeon Pea along with Antibacterial
Evaluation against Fusariumudum, Applied
Microbiology open Access. 2019; 5:163.

6. Daba M. MiracleTree: A Review on
multi-purpose of Moringa oleiferaand its
Implication for climate change Mitigation,

Isolation of endophytes from selected medicinal plants



Current Trends in Biotechnology and Pharmacy
Vol. 16 (2)183 - 194, April 2022, ISSN 0973-8916 (Print), 2230-7303 (Online)
10.5530/ctbp.2022.2.17

Journal of Earth Science Climate Change.
2016; 7:366.

Dash SP, Dixit S, Sahoo S. Phytochemical
and Biochemical Characterization from
leaf extract from Azadirachta indica: An
important medicinal plant, Biochemistry
and Analytical Biochemistry. 2017; 6: 323.

E.lgbal, KA. Salim and L.B.L. Lim.
Phytochemical screening, total phenolic
and antioxidant activities of bark and leaf
extracts of Goniothalamusvelutinus (Airy
shaw) from bruneri Darussalam, Journal of
king saud University-science. 2015; 9: 159.

9. Edeoga H.O., Okwo D.E. and Mbaebie

10.

11.

12.

13.

14.

15.

B.O. Phytochemical constituents of some
Nigerian medicinal plants, African journal of
Biotechnology.2005; 4:685-688.

Fahal E.M., Rani A.M.B., Aklakur M.D.,
Chanu T.I. and Saharan N. Qualitative and
Quantitative phytochemical Analysis of
Moringa oleifera (Lam) pods, International
journal of current microbiology and applied
sciences. 2018; 7: 657-665.

Gauda S, Das G, Sen SK, Shin H-S and
Patra JK. Endophytes: A Treasure House
of Bioactive compounds of Medicinal
importance, Front. Microbial. 2016; 7:1538.

Gottimukkala KSV, Harika Reddy P and
Deiveka Zamare. Green Synthesis of Iron
Nanoparticles using Green Tea leaves
extract Journal of Nanomedicine and
Biotherapeutic Discovery. 2017; 7: 1.

Gulcin I. The antioxidant and radical
scavanging activities of black pepper (Piper
nigrum) seeds, International journal of food
science and nutrition. 2005; 56: 491-499.

Hammer K.A., Carson C.F. and Riley T.V.
Antimicrobial activities of essential oils
and other plant extracts, Journal of Applied
Microbiology. 1999; 86: 985-999.

Irawan C, Foliatini, Hanafi, Sulistiawaty Land
Sukiman M. Volatile Compound analysis
using GC-MS, Phytochemical screening

Pankaj

192

and Antioxidant activities of the Husk of
“Julang-Jaling”(Archidendronbubalinum
(Jack) I.C Nielsen ) from Lampung,
Indonesia, Pharmacogen Journal. 2018;
10: 92-98.

16. Jayapriya G., Shoba F.G.GC-MS Analysis

17.

18.

19.

20.

of bio-active compounds in methanolic leaf
extracts of Justiciaadhatoda (Linn.), Journal
of Pharmacognosy and Phytochemistry.
2015; 4:113-117.

Joshi B., Sah GP., Basnet BB., Bhatt
MR., Sharma D., Subedi k., Pand ey J.
and Malla R. Phytochemical extraction
and antimicrobial properties of different
medicinal  plants: Ocimun  sanctum
(Tulsi), Eugenia caryophyllata (Clove),
Achyranthesbidentata  (Datiwan)  and
Azadirachtaindica (neem), Journal of
Microbiology and Antimicrobials. 2010;3:
1-7.

Jothi M.M. and Lakshman K. Preliminary
studies of phytochemical investigation
on coastal medicinal plants of Boloor,
Manglore, Indo American Journal of
Pharmaceutical Sciences. 2018; 05.

Kadhim E.J., Al-Shammaa D.A.
Phytochemical characterization  using
GC-MS Analysis of Methanolic Extract
of Moringaoleifera (Family Moringaceae)
plant cultivated in Iraq, Chemistry and
Material Research. 2014; 6:2224-3224.

Kavitha R. and Premalakshmi V.
Phytochemical analysis of ethanolic Extract
of leaves of Clitoria ternatea L., International
Journal of Pharma and Bio-science. 2013;
4:236-242.

21. Kusari S, Hertweck C and Spiteller M.
Chemical Ecology of Endophytic fungi:
Origins of Secondary  Metabolites,
Chemistry and Biology Perspective. 2012;
792-798.

22. Mojab F, Kamalinejad M, Ghaderi N and
Vahidipour HR. Phytochemical Screening
of some species of Iranian plants, Iranian

et al



Cu

rrent Trends in Biotechnology and Pharmacy

193

Vol. 16 (2)183 - 194, April 2022, ISSN 0973-8916 (Print), 2230-7303 (Online)

10.

23.

24

25.

26

27

28.

29

30

31

5530/ctbp.2022.2.17

journal of pharmaceutical Research. 2003;
77-82.

Nastir H, Wahab AW, Budi P, Arif AR,
Arfah RA, Djakad SR and Fajriani N.
Phytochemical and Antioxidant Analysis of
Methanol Extract of Moringa and Celery
leaves, Journal of Physics: conference
series. 2019;1341.

. Newman J.D., Cragg GM., and Snader KM.
Natural products as source of new drugs
over the period 1981-2002, Journal of
natural products. 2003; 66:1022-1037.

Oshiobuige M.J., Olaniyi AM. and
Raphael A.O. (2017). GC-MS analysis
of phytocomponents in the leaf, stem
and the root of Azadirachta indica A.
Juss (Dongoyaro), British Journal of
Pharmaceutical Research,15(4):1-12.

. Pagare S., Bhatia M, Tripathi N, Pagare S
and Bansal Y.K. Secondary Metabolites
of plants and their Role:overview, Current
Trends in Biotechnology and Pharmacy.
2015; 9:293-304.

. Parikh J and Chand S. Invitro antibacterial
activities of the crude methanolExtract
of Woodfordia fruticosa Kurz. Flower
(Lythraceae), Brazilian  Journal  of
microbiology. 2007;38: 204-207.

Rajagopal K. and Suryanarayanan T.S.
Isolation of Endophytic fungi from leaves
of neem (AzadirachtaindicaA.Juss) Current
Science. 2000;78.

. Rajasekar A and Hemalatha S. Antibacterial

activity and PhytochemicalAnalysis of
Clerodendrum  inereme, International
Research Journal of Pharmacy. 2015;
6:169-172.

. Rukshana MS, Doss A,Kumari Pushpa Rani
TP. Phytochemical screening and GC-MS
analysis of leaf extract of Pergulariadaemia
(Forssk) chiov, Asian Journal of Plant
science and Research. 2017; 7: 9-15.

. Selvaraj S, Chittibabu CV and Janarthanam

32.

33.

34.

35.

36.

37.

38.

39.

B. Studies of phytochemicalscreening,
antioxidant activity and extraction of active
compound from leaf extract of Enicostemma
littorale. Asian Journalof Pharmaceutical
and clinical research. 2014; 7: 240-244.

Shailajan S. and Menon S. Polymarker
based stand ardization of any ayurvedic
formulation, lavangadivati using high
performance thin layer chromatography,
Journal of Pharmacy Research. 2011;4:467-
470.

Sharma S. and Roy S. Isolation and
Identification of a novel Endophytes from
a plant Amaranthusspinosus ,International
Journal of current Microbiology and Applied
Science. 2015; 4: 785-798.

Singh R and Dubey AK.
EndophyticActinomycetes as Emerging
Source for Therapeutic Compounds, Indo
Global Journal of Pharmaceutical Science.
2015;5: 106-116.

Sowjanya KM., Narendra K., Swathi J. and
Satya A.K. Phytochemical extraction and
antimicrobial efficiency of crude leaf extract
of medicinal plant Cascabelathevetia,
International Journal of Research in
Pharmaceutical and Biomedical Sciences.
2013; 4:465-470.

Sunaryanto R & Mahsunah A.H. Isolation,
Purification and  Characterization  of
Antimicrobial Substances from Endophytic
Actinomycetes, Makara Journal of Science.
2013;17:86-92.

Tiwari R. & Rana C.S. Plant Secondary
Metabolites: A Review, International Journal
of Engineering Research and General
Science. 2015;3: 661-669.

Ushie O.A., Onen, A.l., Ugbogu, O.C.,
Neji, P.A., Olumide V.B. Phytochemical
screening and Antimicrobial activities of
leaf extracts of Swieteniama crophylla,
Chem. Search Journal. 2016;7: 64-69.

Wang J., LI J., Cao J., Jiang W. Antifungal

Isolation of endophytes from selected medicinal plants



Current Trends in Biotechnology and Pharmacy

194
Vol. 16 (2)183 - 194, April 2022, ISSN 0973-8916 (Print), 2230-7303 (Online)
10.5530/ctbp.2022.2.17

Activities of neem (Azadirachtaindica) seed
kernel extracts on post- harvest diseases 4 v,4a, M, Chatterji S, Gupta SK,Watal G.
in fruits, African Journal of Microbiology. . ! ;
" Preliminary phytochemical screening of
2010;4: 1100-1104. : - ; "
six Medicinal plants used in Traditional
40. Wang TY., Li Q, Bi KS. Bioactive flavonoids medicines, International Journal of

in medicinal plants: Structure, Activity Pharmacy and Pharmaceutical Sciences.
and Biological fate, Asian Journal of 2014;6: 539-542.

Pharmaceutical Science. 2018;13: 12-23.

Pankaj et al



