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ABSTRACT

The nature provides enormous biological active materialsfrom plants to treat various dreadful

communicable and non-communicable diseases. Gloriosa superba belongs to the family Liliaceae is an
important known perennial herbal species and also called “Glory lily”. The flowers of G. superb was
extracted using chloroform and methanol and evaluated for phytochemicals and insecticidal activity
against human vector mosquitoes of Culex quinquefasciatus, Anopheles stephensi, Aedes aegypti and Aedes
albopictus at 1000, 500, 250, 125 and 62.5 ppm concentrations. The phytochemical analysis of chloroform
extract of flowers fromG. Superb showed lesser quantity of alkaloids, flavonoids, saponins, protein
andsteroids. The methanol extract of flowers from G. superb showed higherquantity of alkaloids,
flavonoids, tannins, phenols, saponins and steroids. The anthraquinons was absent in both the extracts of
G. superba. The insecticidal activity of methanol extract showed 100% against C. quinquefasciatus, A.
stephensi and 98 % against A. aegypti and 96 % against A. albopictus, at 1000 ppm concentration,
respectively. The chloroform extract of G. superb pronounced 92 %, 84%, 80% and 78 % against
C.quinquefasciatus, A.stephensi, A. aegypti and A. albopictus, respectively. The results suggested that
methanol extract of flower from G. superb can be used as biopesticide to control diseases causing
mosquitoes and various biological applications.
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INTRODUCTION

Gloriosa superba is a perennial, greenish, climbing herb and native of South Africa. It is widely cultivated throughout
the world as an ornamental plant and grows naturally in many countries of tropical South-Eastern Asia such as
Bangladesh, India, Srilanka, Malaysia and Myanmer. Gloriosa superba L. commonly known as superba lily, glory lily,
tiger lily or tiger claws, isone of the important medicinal plant of Tropical countries such India, Sri Lanka, (1).It is
commonly known species with different vernacular nameslike Agnishikha and Agnimukhi in Sanskrit and Bachnag
Karihari in Hindi (2). In India, it is widely distributed in foot hills of Himalayan regions upto an altitude of 6000 feet,
tropical andsub-tropical regions,Andaman Islands(3-4).G. superba also called as Mauve beauty, Purple prince, Fire
lily, Orange gem andOrange glow due to its showy flowers and is used as anornamental plant worldwide (5). In
Zimbabwe,G. superba is considered as national flower and also considered as a state flowerof Tamil Nadu, India.

G. superbais an annual climbing perennial herbaceous vine growing from 3.5 to 6.0 meters inlength (6). It has pointed
dark green, glossy leaves inwhorls of 3 to 4. The tendril of G. superbac lings onto other plants for growth. Leaves were
occurred opposite side oralternate side, with 6 to 20 cm of length and 1.5 to 4cm of wide. The tuber of G. superbais
highly poisonous in nature. The flower of G. superba were attractive bornewith long stalks, six erect petals, colour
from bright yellow to orange, red and sometimes yellow to deep pinkish-red. The capsuleof fruit was split open to
release their soft red seeds with aspongy test. The whole plant of G. superba is toxic; especially the tubers are highly
toxic due to the presence of alkaloid group of phytochemical Colchicine (7). Colchicine and colchicoside were
alkaloids produced from its seeds and important principles components for drugs (2). The species also contains
another toxic alkaloid called Gloriosine. These two alkaloids were present in every part of the plant.

The colchicine content presentin tubers is from 0.15 to 0.3% and in the seeds is 0.7 %to 0.9%. Colchicine plays an
important role in the studyof cell division as it inhibits the process of mitosis by inhibiting the spindle formation and
arresting the polymerization of B—tubulin proteins and thereby inducing polyploidy. It is also used as an anticancer
agent (8-9). Gloriosa contains colchicocide, tannins, 3-sitosterol and superbine but in smallamounts (10-11). G. superb
had anti-inflammatory, bactericidal, fungicidal, anticancer activity, antithrombotic potential and other
pharmacological activities (12-16) used for Snake bite (17); Antioxidant activity (18), Anthelmintic activity (19). It
isused to treat patients suffering from gout whichhas been donefrom the G. superb leaf extract for seed germination
(20), antibiofilm and antibacterial studies (21).

The methanol extracts of Gloriosa superb showed enormous occurrence of phytochemicals likephenols, alkaloids,
flavonoids and tannins (22). The leaf samples of Gloriosa showed thepresence of proteins, phenols, tannins,
starch,terpinoides (23). flowers, seeds and tubers samples of G. superba showed high content of flavonoids.
Glycosides and alkaloids were found in maximum amount in seed and tubers inall samples, however, absent in
leaves andflower parts (7). Saponins were found in moderate concentration in all the samples of seeds and tubers
extracts but showed the absence in all the sample extracts of leaves (22). A high concentration of colchicine in the
seeds of G. superba(24).

Over the last decades, deforestation, habitat invasion, over growth of population, climatic changes, and insecticide
resistance have contributed to the re-emergence and outbreak of several vector-borne diseases. Mosquitoes are one
of the voracious haematophagous dipteran arthropod and it transmits different types of pathogens and parasites to
humans and animals. They serve as vector for many life-threatening diseases like dengue, dengue haemorrhagic
fever, chikungunya, malaria, filariasis, Japanese encephalitis, etc. (25-27).
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Among these diseases lymphatic filariasis infects 650 million Indian peoples were affected across the 21 states and
union territory.165.5 million peoples were Culex quinquefasciatus is a major vector for bancroftian filariasis in tropical
and subtropical countries. Lymphatic filariasis is caused by Wucheria bancrofti a thread like helminth worm that lives
in the lymph glands of human beings. In India alone 25 million people were infected with harbour microfilaria (mf)
and also 19 million peoples were suffered due to the infestation of filarial disease (28). Anopheles stephensi is one of
the major vectors of malaria in India as well as in some of the West Asian countries and has been shown to be
directly responsible for about 40 — 50% of the annual malarial incidence. Malaria alone kills 3 million each year,
including 1 child every 30 seconds. Although mosquito borne diseases currently represent a greater health problem
in tropical and subtropical climates, no part of the world is immune to this risk (29). Aedesae gypti and Aedes albopictus
are responsible vector for dengue and chikungunya. In recent times the number of infected persons were increasing
(30).

Continuous application of chemically synthesised insecticides wviz., organochlorides, organophosphates and
pyrethroids such as temephos and fenthion and other insect growth inhibitors such as methoprene and
diflubenzuron were regularly applied for the control of mosquito larvae in stagnant water bodies. Synthetic
chemical insecticides have created a various of ecological imbalance like the development of resistance in vector
insects, environmental problems and affects the mammals. Nowadays, mosquito control programs were failures due
to the ever-increasing resistance against chemical insecticide (31). Recent literatures have inspired the isolation of
insecticidal potential properties of phytoconstituents derived from plant origin and numerous medically important
plant extracts have been evaluated for their toxicity againstthe larvae of human vector mosquito species (26).

The use of botanical derivatives in mosquito control as an alternative to synthetic insecticides offers a more
environment friendly method of insect control than the use of synthetic chemicals. Large number essential oils from
plant may be novelsources against mosquito larvae, since plants constitute a rich source of bioactive components.
Essential oils extracted from neem (32) and Tagetes patula( 33) killed the larvae of Ae. aegypti, An. Stephensi and Cx.
quinquefasciatus.

MATERIALS AND METHODS

Collection of the plant materials

Gloriosa superba flowers were collected from cultivated field in and around Kanchipuram district of Tamil Nadu (Fig.
1). About 5kg of flowers were collected and authenticated by Dr.S. Mutheeswaran, Botanist, Centre for Biodiversity
and Biotechnology, St Xavier’s College,Palayamkottai, Tamil Nadu, India, and voucher specimen was stored in
Herbarium of P.G. and ResearchDepartment of Botany, Arignar Anna Govt Arts College Cheyyar, Thiruvannamalai,
Tamil Nadu, India. The flowers were dried to obtain 500gm of sample and extraction was done using soxhlet
apparatus in Life Tech Research Centre, Chennai, Tamil Nadu, India for further analysis.

Preparation of plant extract
The G. superba flower material was cut into small pieces and dried in shade for seven days till it completely dried.
Then it was pulverised into fine powder. The 500g of powered materials were packed in Soxhlet apparatus and

successive extraction was performed using Chloroform and Methanol solvents. The solution of the extract was
filtered through wattman filter paper No 1 and concentrated using rotary evaporator and dried under vacuum.
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The phytochemical screening was performed by the procedure adapted by Raman (34) assess the qualitative
chemical composition of different solvents (Chloroform and Methanol) extract using commonly employed
precipitation and coloration reaction to identify the major secondary metabolites like Alkaloids, Glycosides,
Flavonoids, Saponins, Tannins, Protein, Steroids, Phenols and Antheroquinones.

PHYTOCHEMICAL ANALYSIS

Test for Tannins
1ml of sample was taken, to that few drops of 0.1 % ferric chloride was added and observed for brownish green or
blackish blue colour.

Test for Saponins
1 ml of sample was taken, to that 2 ml of water was added.The suspension was shaken in a graduated cylinder for 15
minutes. A layer of foam was formed that indicates the presence of saponins.

Test for Flavonoids
1 ml of sample was taken, to that add NaOH solution was added. Formation of intense yellow colour, which
becomes colourless on further addition of diluted hydrochloric acid indicated the presence of flavonoid.

Test for Alkaloids

1 ml of sample was taken, to that few drops of dragendorffre agent was added. A prominent yellow precipitate
indicates the test as positive.

Test for Protein
1 ml of sample was taken, to that few drops of Bradford reagent was added. A blue colour indicates the presence of
Protein.

Test for Steroids
1 ml of sample was taken, to that two drops of 10% concentrated sulphuric acid was added and observed for brown
colour.

Test for Phenol
1 ml of sample was taken, to that 3 ml of 10% lead acetate solution is added a bulky white precipitate indicates the
presence of phenolic compounds.

Test for Anthraquinones
1 ml of sample was taken, to that aqueous ammonia was added and observed for change in colour. Pink, red, or
violet colour in aqueous layer indicates the presence of anthraquinones.

Larvicidal activity

The chloroform and methanol extract of flowers from G. superba was tested against mosquito larvae of Culex
quinquefasciatus, Anopheles stephensi, Aedes aegypti and Aedes albopictu susing WHO procedure with some minor
modification (35). The various concentrations of chloroform and methanol extracts were evaluated with the
concentrations of 1000, 500, 250, 125 and 62.5 ppm). The desired plant extract was dissolved in 1ml of DMSO was
mixed with 99 ml of distilled water. Temephos was tested as positive control and DMSO was tested as negative
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control. Ten numbers of mosquito larvae were released in all the concentrations and no food was offered during
experimental period. Five replicates were maintained simultaneously for each test concentration. The mosquito
larval mortality was noted after 24h of experimental period. The percentage of mortality rate was calculated using
Abbott formula (36).

RESULTS

The phytochemical analysis of chloroform extract of flowers from G. superb showed lesser quantity of alkaloids,
flavonoids, saponins, protein and steroids. The methanol extract of flowers from G. superb showed highest quantity
of alkaloids, flavonoids, tannins, phenols, saponins and steroids. The anthraquinones was absent in both the extracts
of G. superb (Table 1).

The mosquito larvicidal activity of methanol extract showed 100 % against C. quinquefasciatus, A. stephensi and 98 %
against A. aegypti and 96 % against A. albopictus, at 1000 ppm concentration, respectively. In 500 ppm concentration
showed 76%, 84 %, 80% and 82%; at 250 ppm concentration showed 56%, 56%, 58% and 58%; at 125 ppm
concentration infected 48%, 44%, 46% and 42% at lowest concentration of 62.5 showed 28%, 32%, 30% and 32%
against the larvae of C. quinquefasciatus, A. stephensi, A. aegypti and A. albopictus, respectively (Table 2). The
chloroform extract ofG. superba pronounced 92 %, 84%, 80% and 78 % against C. quinquefasciatus, A. stephensi, A.
aegypti and A. albopictus, respectively. In 500 ppm concentration pronounced 68%, 68%, 68% and 62%; at 250 ppm
concentration showed 52%, 52%, 42% and 44%; at 125 ppm concentration showed 44%, 36%, 24% and 30%; the lowest
concentration of 62.5 ppm showed 18%, 20%, 16% and 12% against the larvae of C. quinquefasciatus, A. stephensi, A.
aegypti and A. albopictus, respectively (Table 3).

Among the twoextracts methanol extract showed potential larvicidal activity against the larvae of C. quinquefasciatus,
A. stephensi, A. aegypti and A. albopictus, respectively. No mortality was observed in negative control. The positive
control showed 100% mortality against selected mosquito larvae. The larvicidal activity was due to the presence of
highest quantity of alkaloids, phenols and other group of constituents.

DISCUSSION

Phytochemicals play an important role in the treatment of different types of diseases and disorders and are still used
in both Traditional and Morden medicine. They are synthesized by specific biochemical pathways, for plant defence
and adaptation to environmental stress. Bioactive compounds are generally accumulated as secondary metabolites
range from medicinally useful agents to deadly poisons. Many of the secondary metabolites isolated from plants are
used in phytochemical drug industry (37). The phytochemical analysis of tuber of G. superba confirmed that the
presence of aromatic acid, alkaloids, terpenoids, saponins, tannins, flavonoids, reducing sugar, carbohydrate and
proteins. No aminoacids were reported in shoots, tubers and flowers extracts (38).

G.superba was extracted and observed preliminary phytochemical investigation reported that alkaloids, glycosides,
saponins and steroids (39). The phytochemical analysis of G. superba leaves was extracted with acetone, chloroform,
dichloromethane and methanol (40). They reported that methanol extract showed highest quantity of flavonoids,
phenols, glycosides and tannins and lowest quantity of steroids followed by acetone, chloroform and
dichloromethane extracts. The tuber of G. superba extracted with acetone, chloroform, dichloromethane and methanol
and reported that methanol extract having very highest quantity of alkaloids, saponins, phenols, glycosides and
moderate quantity of flavonoids, steroids, tannins followed by Acetone, chloroform and dichloromethane extract.

According to earlier findings of the active constituents of alkaloids viz., colchicines, gloriosine, superbrine, chelidonic
acid and salicylic acid were highly present in Gloriosa superba(9,41). Additionally, the tubers are highly poisonous
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compared with other parts of the G. superba. The tuber of G.superba are highly toxic due to the presence of potentially
active alkaloids colchicines compared with other parts of the plant (7). The methanol extract of Gloriosa superba
showed enormous occurrence of phytochemicals like phenols, Alkaloids, Flavonoids and Tannins, the results are in
agreements with those of Senthilkumar(22). The flower and seed consisthigh content of Alkaloids, Flavonoids,
Saponins, Steroids and Phenol it is also agreed by many authors (7,23-24). The glycosides and Alkaloids were found
in maximum amount in seed and tubers of all sample but they were absent in the leaves and flower extracts (22).
Saponins were found in moderate concentration in all the samples of seeds and tubers extracts but showed the
absence in all the sample extract of leaves.In the present study the results are clearly showed the flowers of G.superba
have many phytochemical compounds in chloroform and methanol extracts.

The plant extracts and essential oils from plant pronounced good ovicidal, larvicidal, repellent, oviposition deterrent
and adulticidal activity against disease causing vector mosquitoes such as Anopheles stephensi, Aedes aegypti and Culex
quinquefasciatus etc (26, 32, 42, 43).The toxic effect of Annona squamosa, Centella asiatica, Gloriosa superba, Mukia
maderaspatensis, Pergularia daemia, and Phyllanthus emblica leaves were extracted using organic solvents such as
hexane, chloroform, ethyl acetate, acetone and methanol and tested against Haemaphysalis bispinosa, Paramphistomum
cervi, 4™ instar larvae of Anopheles subpictus and Culex tritaeniorhynchus at different concentrations (44). All tested
plant extracts inflicted notable toxicity against pest insects after 24 hrs of exposure. However, the potential activity
was recorded in hexane extract of Annona squamosa, methanolic extracts of P. emblica and G. superba on H. bispinosa
with the LCso values of 145.39, 256.08, 225.57 ppm. Similarly, methaolic extracts of P. daemia, G. superba, C. asiatica,
and P. emblica against P. cervi exhibited the LCso values were 59.61, 60.16, 77.61, and 60.60ppm. The extracts of ethyl
acetate and acetone of A. squamosa, acetone extracts of G. superba, methanolic extract of C. asiatica, methanol, hexane
and ethyl acetate extracts of P. daemia against A. subpictus with the LCso values of 18.60, 17.48, 18.43, 26.62, 50.39,
13.63, and 34.06 ppm. The ethyl acetate extract of P.daemia, ethyl acetate, chloroform, extracts of A. squamosa,
methanol and ethyl acetate extracts of P. emblica against C.tritaeniorhynchus with the LCso values of 31.94, 60.01, 63.81,
54.82 and 69.09 ppm, respectively. They suggested that methanolic extracts of G. superba, C. asiatica, P. emblica and P.
daemia extracts may prove vector insect control at crude extracts level.

The larvicidal and ovicidal potential of Clerodendron phlomides was tested against Aedes aegypti and recorded
maximum efficacy rate in chloroform extract followed by hexane and methanol extracts on larvae and eggs. The
chloroform extract of C. phlomides at 1000 ppm showed an ovicidal effect of 15.6+1.30, 33.2+3.64 and 45.6+5.49 % on
0-6, 6-12 and 12-18 hr old eggs. The LCso values of chloroform extract were 10.21, 45.30, 235.06 and 335.51 ppm on 1+,
2nd, 34 and 4thinstars of Ae. aegypti in 24hr on dose dependant manner (45). Couroupita guianensis leaves was
extracted using hexane, chloroform and ethyl acetate and phytochemically analysed along with tested their toxicity
on 2 and 4tinstar larvae of C. quinquefasciatus and A. aegypti (46).They observed that hexane extract inflicted high
activity compared with chloroform and ethyl acetate extract of C.guianensis.

The adulticidal and adult emergence inhibition effect of leaves from Anisomeles malabarica, Euphorbia hirta, Ocimum
basilicum, Ricinus communis, Solanum trilobatum, Tridax procumbens, and seed from G.superba were extracted using
acetone, ethyl acetate, chloroform and hexane was tested against A.stephensi with the concentration of 1000, 500, 250,
125, 62.5, and 31.25 pg/ml (47). The potential emergence inhibition activity was recorded in chloroform extracts of
S.trilobatum, O. basilicum, Ethyl acetate extract of A. malabarica, acetone of extract of T. procumbens, R. communis and
seed extract of G. superba with Elso values of 157.87, 119.82, 143.12, 111.19, 139.39, and 134.85 ug/mL, respectively.The
adulticidal activity was found in acetone, methanol extracts of G. superba, R. communis, T. procumbens, S. trilobatum
and ethyl acetate extract of O. basilicum with LDso values of 108.77, 120.17, 163.11, 127.22, 118.27, and 93.02ug/mL,
respectively. The hexane fraction, dichloromethane fraction 2, dichloromethane fraction 1, and methanol fraction was
derived from G. superba showed cytogenetic activity against A. aegypti (48).
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The results suggested that methanol extract of flower from G. superba can be used as biopesticide to control diseases
causing mosquitoes and various biological applications.
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Table 1. Qualitative analysis of Phytochemicals present in the Chloroform and Methanol extract of flowers of
Gloriosa superb

S.No Test Chloroform | Methanol
1 ALKALOIDS + +++
2 FLAVONOIDS + +++
3 PROTEINS + +
4 TANNINS _ +
5 SAPONINS + +++
6 STEROIDS + +++
7 PHENOL _ +++
8 ANTHROQUINONES - -

(+) =Positive, (-) =Negative, (+++) =highly positive

Table 2. Larvicidal activity of methanol extract of flower from Gloriosa superba against Culex quinquefasciatus,
Anopheles stephensi, Aedes aegypti and Aedes albopictus

Concentration (ppm)
Replicati I t
eprication nsec 1000 | 500 250 125 625 | Control | lcmePhos
(100)
1 10 8 6 5 3 0 10
2 10 7 5 5 2 0 10
3 10 8 6 5 3 0 10
4 10 8 6 4 3 0 10
Culex
5 . . 10 7 5 5 3 0 10
quinquefasciatus
Mean + S.D. 1040 7.6+ 5.6 + 4.8 + 2.8+ 0 10+0
- 0.54 0.54 0.44 0.44 -
o of 100 76 56 48 28 0 100
Mortality
1 10 9 7 4 4 0 10
2 10 9 5 4 3 0 10
3 10 9 5 4 3 0 10
4 1 1
Anopheles 0 8 5 > 3 0 0
5 . 10 7 6 5 3 0 10
Mean +S.D stephensi 8.4+ 5.6+ 44+ 3.2+
10201 g9 0.89 0.54 0.4 0 100
& Of. 100 84 56 44 32 0 100
Mortality
1 10 8 6 5 3 0 10
2 10 8 6 5 3 0 10
3 10 8 6 5 3 0 10
4 10 8 6 4 4 0 10
5 Aedes aegypti 9 8 5 4 2 0 10
Mean + S.D. 9.8+ 5.8+ 4.6+
0.44 8+0 0.44 0.54 3+0.70 0 10+ 0
& Of. 98 80 58 46 30 0 100
Mortality
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1 10 8 6 4 3 0 10
2 10 8 6 4 3 0 10
3 10 8 6 4 3 0 10
4 10 9 5 5 3 0 10
5 Aedes albopictus 8 8 6 4 4 0 10
Mean + S.D. 9.6+ 82+ 58+ 42+ 32+
0 10+0
0.89 0.44 0.44 0.44 0.44
b Of. 96 82 58 42 32 0 100
Mortality

Values are mean + S.D. of five replicates.

Table 3. Larvicidal activity of chloroform extract of flower from Gloriosa superba against Culex quinquefasciatus,
Anopheles stephensi, Aedes aegypti and Aedes albopictus

Concentration (ppm)
Replicati I t
eplication nsec 1000 | 500 250 125 625 | Control | Lemephos
(100)
1 9 7 6 4 2 0 10
2 9 7 5 4 2 0 10
3 9 7 5 5 1 0 10
4 9 6 5 4 1 0 10
Culex
5 . . 10 7 5 5 3 0 10
quinquefasciatus
Mean + S.D. 9.2+ 6.8 + 52+ 44+ 1.8+ 0 10+0
0.44 0.44 0.44 0.54 0.83 B
o of 92 68 52 14 18 0 100
Mortality
1 9 7 5 5 2 0 10
2 9 7 5 4 3 0 10
3 8 7 6 3 1 0 10
4 1 1
Anopheles 8 6 > 3 0 0
5 ) 8 7 5 3 3 0 10
Mean + S.D stephernsi 8.4+ 6.8 + 52+ 3.6+
054 | 044 | o044 | oo | 2*10 0 100
& Of. 84 68 52 36 20 0 100
Mortality
1 8 7 5 2 1 0 10
2 8 7 5 2 1 0 10
3 8 8 4 2 3 0 10
4 7 6 4 3 1 0 10
5 Aedes aegypti 9 6 3 3 2 0 10
Mean + S.D. 8+ 6.8+ 42+ 24+ 1.6+
0 10+0
0.70 0.83 0.83 0.54 0.89
° Of. 80 68 42 24 16 0 100
Mortality
1 8 6 5 3 1 0 10
2 Aedes albopictus 8 6 5 3 1 0 10
3 8 6 4 3 1 0 10
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4 7 7 4 2 1 10
5 8 7 4 4 2 10
Mean * S.D. 7.8+ 6.4+ 44+ 12+
044 | o051 | o058 |00 o 100
o of 78 64 44 30 12 100
Mortality
Values are mean + S.D. of five replicates
Fig. 1. Flowers of Gloriosa superb
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ABSTRACT

India holds the richest source of biodiversity. The various trees, shrubs, herbs, grasses, ferns, and mosses
are the source of medicines since ancient times. According to the World Health Organisation half of the
population in the world depend upon herbal medicine for their alignments. The present investigation on

phytochemical and antimicrobial aspects of Butea monosperma (Lam.) Taub. and Pongamia pinnata
(L.)Pierre, related to the concern for the number of attractive resources that get wasted or blown away.
These two plants resulted in moderate to significant antibacterial and antifungal activities against the
tested pathogens. Moreover, the phytochemical analysis further revealed the presence of bioactive
constituents to be exploited to establish drug development procedures and explore the possibility of
medical health care to serve the society. The conventional system of medicine contains both
aromatherapy and folk medicines are playing continuously a significant role largely in the active care
system of the population. The present paper details the different conventional and medicinal profits of
the plant and exploit was made to collect information about the chemical composition and
pharmacological and antimicrobial features of the plants.

Keywords: Antibacterial, Antifungal, Aromatherapy, Biodiversity, Phytochemical

INTRODUCTION

A review is a fundamental or scholarly paper that contains the present knowledge involving the research fields,
theoretical data and methodological contribution to a specific topic. Reviews are the secondary facts which do not
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have any kind of real experimental study. It is very much necessary to provide a proper direction to a researcher for
fundamental research work to reach a successful and meaningful result. A review contains the history morphology,
status and conservation of medicinal plants to get the product of benefit. The human world can’t survive without
nature. There are three fundamental indispensable things for humans is nutrients, dresses, and shields and now the
fourth one is a healthy environment provided by the ecosystem of plants in our nature. Nature holds a golden mark
and gives the storehouse of carminative to relieve all diseases of mankind. Plant kingdom entitled a rich house
organic compound. Among them compounds have been used for medicinal purposes and could perform as a route
for the development of novel agents having good efficiency in various pathological disorders in the future.

Herbs were always the important form of medicine present in India and presently they are becoming famous
throughout the world, as people fight vigorously to stay healthy in the situation of chronic stress (a poor quality)and
pollution and to treat diseases with medicines that work in the count with the body’s immune system (Dewick,1996).
From ancient times it is accepted that green medicines are sole purpose and more harmless or careful than synthetic
ones. Mankind has a long story in the use of herbal medicines. Indians had a rich knowledge of the use of medicinal
plants and records of the Assyrians, ancient Hebrews, Greeks and Chinese have all shown the extensive uses of a
plant with medicinal properties. Insert of medicinal plants has fascinated the scientific community to design drug-
using herbal products and develop new methods for healing disease (Magherini, 1998).

Taxonomical classification (Saxena and Brahmam, 1994-96)
Kingdom: Plantae

Phylum: Magnoliophyta

Order: Fabales

Family: Fabaceae

Genus: Butea

Species: monosprma

Botancal Name: Butea monosperma (Lam.) Taub.

Why We Consider Butea monosprema

Butea monosperma (Palasha) which belongs to the family Fabaceae grows widely in India and all over the world,
popularly known as the “flame of the forest” (Patil et al., 2006). It is well known as bastard teak (Kirtikar et al., 1935).
The leaves are mainly lanceolate with a good source for eye treatment. This plant which is used medicinally requires
a detailed study before its use because therapeutic efficiency depends on the quality of the plant drug used. Different
parts of this plant have been used for many of the diseases like anti-inflammatory and antibacterial etc. The first
choice is the selection of leaves in our current research work because only scanty works have been done on leaves
(Ahmed and Siddaraju, 2012).

Taxonomic classification (Saxena and Brahmam, 1994-96)
Kingdom: Plantae

Phylum: Magnoliophyta

Order: Fabales

Family: Fabaceae

Genus: Pongamia

Species: pinnata

Botanical name: Pongamia pinnata (L.) Pierre
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Why We Consider Pongamia pinnata

Pongamia pinnata is a fast-growing small-sized plant commonly called as kanuga in Telgu. This plant is native in
tropical and temperate regions of Asia. Since ancient times this plant has long been valuable utility in India and
neighboring areas as a source of conventional medicines, animal nutrients, animal dung, timber, and fuel. Extracts of
the plant possess a sufficient great role in anti-microbial fields. It has also an alternative source of energy. The seed
powder of the plant is given an expectorant in the treatment of bronchitis. An inflammatory of Pongamia leaves is
used to relieve rheumatism. In the literature survey of on an elite medicinal plants P.pinnata showed that it is a
potential medicinal plant. Pongamia pinnata, the seed contains six compounds with Karang, pongaglbrone, and
pongapin, pinnatin, and kanjone have been isolated from seeds.

Why the Phytochemical Analysis is Important?

The living ecosystem contains plant-kingdom acts as the sole source of therapeutic compounds that holds enormous
applications in the pharmaceutical industry. Successful research into the biologically active substance or natural
products from plants has made a great effort in various fields like biological and chemical science. In recent years,
rapid attention has been deposited to the investigation of naturally occurring antioxidants and bioactive compound
for antimicrobials (Nostro and Germano, 2000), because of the increasing number of fooder in the form of both
animal and human being a demand for food products free from fabricated chemical intermixing compounds. This
phytochemical analysis is studied to find out the phytochemicals, which are present naturally in the plants and
shows biologically mediated great role by playing which is extremely important for plants to defend themselves
against the disease-causing pathogens (Krishnaiah et al., 2007).

Phytochemicals may be known as primary or the secondary metabolites as it contains different classes of enzymes
inside it. Chlorophyll, proteins and common sugars are included in primary constituents and secondary compounds
are terpenoids, flavonoids, glycosides, saponin, etc. Sometimes the phytochemicals can be harmful or be very
helpful. The secretion of these compounds is permitted for limited health claims by the US Food and Drug
Administration. So it is an important attempt to carry out the evaluation of leaf extracts of these two plants and to
isolate active constituents and study the characterization of isolated compounds by modern technologies (Patil et al.,
2006). The preliminary phytochemical analysis of Butea monosperma showed the presence of various active
substances. The phytochemical analysis of the plant is very commercially important and has a great interest in
pharmaceutical companies for the production of new drugs for the curing of various diseases (Divya, 2011). Butea
Monosperma contains different bioactive compounds like alkaloids, flavonoids, animo acids, resin, saponin etc. (Table
1). The Phytochemical analysis of Pongamia pinnata showed various flavonoid derivates and several other
phytochemicals like triterpenes, steroids, amino acids, fatty acid and ester (Limaye. 1925. P. pinnata also contains
different phytoconsituents describe in table 2.

Why Antimicrobial Analysis is Important?

Infection causing pathogens and the disease caused by them has now become the principal problem of the world and
almost 57 million people affected and killed because of this. The unexpected spread of disease and antibiotic
resistance, as well as the discovery of new strains of disease-causing agents are of great concern to our world health
organization.Operative treatment of disease involves the development of new pharmaceuticals or some hidden
quality contains a source of drugs. The analysis refers to the process of killing or inhibiting the disease-causing
microbes. 5,7-dihydroxy -3,6,4-trimethoxy flavone-7-O-a-L xylopyranosyl (1—3)-O-a-L-arabinopyranosyl-(1—4)-O-
B-D galactopyranoside showed antimicrobial activity. Seed oil of Butea monosperma possess antimicrobial potential
against pathogenic bacteria and fungi. So the oil has fungicidal and bactericidal properties (Gaurav et al., 2008).
Antimicrobial (antifungal, antibacterial or antiviral) they all have different modes of action by which they act to
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suppress the infection. A paper represents that the Pongamia pnnataleaves show the antimicrobial effect. It was
interpreted that these leaf extracts have the ability that contains the defending system in the form of latent quality of
antibacterial compounds against the inside present pathogens and that they can be used in the treatment of
hazardously infecting diseases. It was expected that this study would reveal the discovery of some compounds used
in formulating new and more potent antimicrobial drugs that contain the actions against the synthetic ones (Olusola
et al.,, 2011). When antibacterial research is compared with antifungal it has been shown that small developmental
progress has been made in the development of new antifungal agents, which has been justified by the low
establishment of fungal infections. However, the current increase in the incidence of fungal infections has led to
aggressive research on new antifungal agents as evidence by the rise in the number of publications since the 1960s
(Manjunatha, 2004).Typically a long period of 8 to 10 years is required for antifungal to be approved for clinical use.
New ideas regarding antifungal therapy a target identifications and traditional drugs technologies can significantly
accelerate the process of new antifungal development, reducing the time to cure or providing better quality to
patients.

CONCLUSION

Herbal medicines have been known to be useful for the human world from ancient times. The therapeutic efficiency
of many originating plants for several disorders has been described by practitioners of traditional medicines. The
phytochemical screening of various extracts of our target plant expected to reveal the presence of secondary
metabolites. This review provides an outlook on various phytochemical and antimicrobial aspects that need to be
done to carry forward the available information in developing suitable clinical therapeutics.
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Table 1. Different Phytochemical constituents of Butea monosperma

Sl. No. | Plant parts Phytochemicals References

1 Stem Steroids: Stigmasterol-[S D- o Burli et al., 2007
glucopyranoside and nonacosanoic acid

2 Bark Amino acid: Allophanic acid, butolic acid, Indurwade et al, 2005, Burli et al., 2007,
butrain, histidine Pandey et al., 2010, Tyagi et al., 2010

3 Leaves Fatty acid: linoleic acid, lignoceric acid Burli et al., 2007

4 Seeds Enzymes: Polypeptidase, lipolytic enzyme | Indurwade et al., 2005; Jawaharlal and
Monospermosid (butrin 3-e-D-glucose) Sabir, 1978; Rastogi and Mehrotra, 1979

5 Flowers Triterpene: butrin, isobutrin, Kasture et al., 2011; Surin and
isomonospermoside, steroids Ananthaswamy, 2011; Gupta et al., 1970
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Table 2. Different Phytochemical constituents of Pongamia pinnata
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Sl. No. | Plant parts Phytochemicals References

Sterols, fatty acid, 3-sitosteryl acetate,

1 Seeds galactoside, flavones: (25)-(2",3":7,8) Li et al., 2006; Yadav et al., 2004
furanoflavanone

2 Leaves | [1avone chalconelike Pongone, galnone, | .\ ) 5006 Gandhidasan et al,, 1987
pongalabol

3 Bark Chromenoflavanone(-)-isoglabrachromene | Saha et al., 1991; Tanaka et al., 1992
Prenylated . )

4 Stem Chromenoflavanone, Chromenochalcone Li et al., 2006; Carcache-Blanco et al., 2003
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ABSTRACT

Universities have been under growing pressure to deliver employable post-graduates in recent shifts in

education and labor market politics. Career skills are an increasingly important element of higher
education in business. This study analyzes the views of Vietnamese business undergraduate students to
determine what skills they deem to be essential for their future careers. A group of 284 Vietnamese
business undergraduate students (172 females and 112 males) from Ho Chi Minh City, Vietnam,
participated in the survey. They completed a self-administered questionnaire, and it assessed ten career
skills. The results showed that the level of students’ perception in career skills had high. The average
mean score from the questionnaire was from 3.41 to 4.20, and this has met the requirements for a future
career. The results are explored in order to suggest developing curricula for business education in
Vietnam.

Keywords: Business administration, student perception, career skills.

INTRODUCTION

The concept of employability skills can sometimes be referred to as career skills and can sometimes be regarded as
necessary skills in the workplace or know-how in the workplace. (Hollenbeck, 1994). Career abilities in this paper
apply to such executive competencies as communication (Hancock et al., 2009; Vo et al., 2020), social interaction
(Selvadurai, Choy, & Maros, 2012), data analysis(Soule, Fanguy, Kleen, Giguette, & Rodrigue, 2017), analytic and
problem-solving(Bratianu & Vatamanescu, 2017), computer literacy(Hungerford, Baxter, LeMay, & Helms, 2012),
global awareness(White, 2017; Wye & Lim, 2009), business ethics (Sarfraz, Rajendran, Hewege, & Mohan, 2018;
White, 2017), business(Bhamidimarri, 2016; Srivastava & Khare, 2012), leadership(Gault, Redington, & Schlager,
2000; Srivastava & Khare, 2012), self-management (Sarfraz et al., 2018). Such skills allow for the study of new
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applications as those applications are more and more needed, which confirms that "graduate attributes" are more
relevant than the research subject (Harvey, 2000). According to students were expected from a broader business
perspective to develop skills and abilities in written and oral communication (Hancock et al., 2009).Vo et al. (2020)
has shown that the level of communication skills of Vietnamese undergraduate business students is not high, that
most students have communication skills at the ordinary level, and that this has not yet met the requirements for
future studies and careers.Selvadurai et al. (2012) has reported that the public sector employers are pursuing some
generic skills in the field of information and social interaction.

Soule et al. (2017) indicated that the challenge for educators is to balance a wide range of topics, such as statistics,
math modeling, data management, computer programming, accounting, and marketing, which must be addressed in
data analytics courses to provide students with useful skills in this area.Bratianu and Vatamanescu (2017) found that,
when it comes to solving problems, graduates understand more than undergraduates that challenges in business can
have both an economic and an emotional dimension.Hungerford et al. (2012) demonstrated that social media has
little input into computer literacy programs, and even if covered, only a few apps are included. There are dozens of
applications, many of which are widely used, particularly in large enterprises and multinational corporations.
Students needed to know how to use social media for business purposes. Computers are typically taught by business
colleges in microcomputers with the freshman or sophomore-level courses (Hungerford et al., 2012).Global
awareness was one of the University's most developed skills(White, 2017; Wye & Lim, 2009).Ethical standards are
always referred to as gaps in undergraduate skills in Australia(Hancock et al., 2009).

Therefore, White (2017)proposes three directions for graduate business schools to be more proactive in their teaching
of ethics and corporate responsibility (ECR): (1) include stand-alone courses in the MBA curriculum emphasizing
ethical behavior by business professionals; (2) integrate ECR issues into other core courses; and (3) offer elective
courses in the area of social entrepreneurship, environmentally friendly.has shown that commercial awareness,
financial and people management, and market awareness skills for sales and understanding have been established as
business skills. Bhamidimarri (2016) has shown that commercial awareness, financial and people management, and
market awareness skills for sales and understanding have been established as business skills.Understanding market
mechanisms and being able to deal with the market forces for income enhancement is an area that needs special
attention(Srivastava & Khare, 2012). Leadership has been defined as a process of social influence in which one person
may contribute to a common task by helping and supporting others(Srivastava & Khare, 2012).To marketing
recruiters to consumer goods companies, leadership skills (leadership/teamwork and partnership building) are
paramount(Gault et al., 2000).Sarfraz et al. (2018) found thatself-management skills grouped nine skills, including
time management, organization, planning, self-discipline, working under pressure, self-management, priority
setting, multitasking, and load management skills. Overall, many research topics were discussed in terms of
students' employability and work skills, but all subjects were not Vietnamese undergraduates, particularly finance
and marketing students. There has been no scientific research topic on the employability and career skills of
undergraduate students at the University of Finance — Marketing, Vietnam.In order to fill this void, the researchers
were aimed at exploring students' career skills among Vietnamese students and at clarifying the theoretical basis and
the status of Vietnamese students in general and the University of Finance students — Marketing, Vietnam.

METHODS

Participants

The convenience sampling method was used to recruit students who volunteered to help with the study and
administer the survey. The survey instrument was distributed to 318 Vietnamese students of the University of
Finance — Marketing, of which 284 questionnaires were returned, for an 89.31% return rate, which exceeds the 30%
response rate most researchers require for analysis (Dillman, 2000). The sample of this study was drawn from 284
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respondents who completed the survey instrument. There were more girls (60.6%) than boys (39.4%) among the 284
Vietnamese students who were surveyed. Of these, 48 (16.9%) freshmen, 82 (28.9%) sophomores, 114 (40.1%) juniors,
and 40 (14.1%) seniors. Thirty-six of these students had a GPA of less than 6.5, 190 students had a GPA 0f6.5 to 7.5,
and 58had a GPA of greater than 7.5. Table 1 shows the distribution of participants.

Measure

Questionnaires are designed to survey on Vietnamese students of the University of Finance — Marketing.At first,
social-demographic items were introduced in the questionnaire. Then, perceptions of career skills of the University
of Finance — Marketing 's undergraduate students of participants were measured by Student's Perception of Career
Skills Questionnaire (SPCS), a total of 37 items. The questionnaire included ten career skills including (1)
communication, (2) social interaction, (3) data analysis, (4) analytic and problem solving, (5) computer literacy, (6)
global awareness, (7) business ethics, (8) business, (9) leadership, (10) self-management.The questionnaire questions
were read carefully by all participants, and the answer was selected, which was best presented.The participants
answered on a 5-point Likert scale at five different stages(Croasmun & Ostrom, 2011).The internal consistency
reliability estimate for this sample was 0.67 for communication, 0.71 for social interaction, 0.87 for data analysis, 0.78
for analytic and problem solving, 0.87 for computer literacy, 0.88 for global awareness, 0.81 for business ethics, 0.80
for business, 0.86 for leadership, and 0.87 for self-management.

Analyses

Upon providing a summary of the study's purpose, all participants received informed consent. The research was
approved by the ethics committee of the University of Finance — Marketing. For data processing, the Social Sciences
Statistics Program (SPSS) version 16 was used.The coding procedure was performed as follow: 1 = Strongly Disagree,
2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree.According to Narli (2010), the interval width of the 5-Likert
scale should be computed in order to set up the group boundary value for result discussions. Interval Width =
(Upper value — Lower value)/n = (5-1)/5 = 0.8. Group boundary values are built that help to discuss research results
based on the above interval width, which are judged as below:

+1.00 - 1.80 = Totally Unnecessary/Strongly Disagree
+1.81 - 2.60 = Unnecessary/Disagree

+2.61 - 3.40 = Average/Optional/Neutral

+3.41 - 4.20 = Necessary/Agree

+4.21 - 5.00 = Totally Necessary/Strongly Agree

RESULTS

On the questionnaire, the participants scored in the average. The highest mean score of business undergraduate
students' perception was 4.14 for the study on their career skills perceptions. The number of participants, mean,
standard deviation values about these variables are shown in Table 3. Among the 37 items of perceptions of career
skills of University of Finance — Marketing 's undergraduate students, the top ten indicators, listed from the highest
to the lowest average point, are as below:Self-confidence (M = 4.14, SD = 1.07); Apply appropriate leadership styles
(M =3.99, SD = 1.15); Be the leader (M = 3.98, SD = 1.13); Time management (M = 3.94, SD = 1.06); Identify the main
problems facing difficulties (M = 3.92, SD = 1.03); Understand the market economy (M = 3.90, SD = .96); Applying
methods to make decisions (M = 3.89, SD = 1.00); Be willing to learn (M = 3.87, SD = 1.12); Organization (M = 3.83, SD
=.99); Creativeness (M = 3.83, SD = 1.06). The five indicators with the lowest average point are as below: Marking
assembly business (M = 3.52, SD = .93); Understand and apply quantitative techniques (M = 3.49, SD = .96); Using
database programs (SPSS, Eviews, ...) (M =3.45, SD = 1.11); Write a summary of the report (M =3.39, SD = .94).
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DISCUSSION

This research found and measured students' perceptions of their value career skills from the set goals.
Administration Business students are most aware of the value of career skills; the second is awareness of the value of
professional knowledge and, lastly, awareness of the value of career attitudes. Descriptive statistics of the survey
results reported that students are highly aware of the value of career skills leadership — executive, problem-solving —
decision making and autonomy - self-control skills group. These are the essential, prerequisite, and important skill
groups for Business Administration students studying majors. Next, students are aware of the value of a positive
attitude in being proactive in silence and speaking when needed in their learning and future career activities. Finally,
students assess the factors that affect the perception of career values, mainly from successful people in the business.
Besides, students are also aware of the values of professional attitudes in handling the situations, tackling stress and
business pressure. However, students are also lowly aware of the "macroscopic” level values of professional
knowledge, such as economic management, business administration, etc. On the other hand, the research was carried
out on a relatively small sample. Therefore, the analytical techniques were limited, and the authors only measured
the perceptions of the students. In summary, students from the Faculty of Business Administration, University of
Finance — Marketing are all aware of the career value that Business Administration offers. For the future, further
research will expand the sample size so that more students in other fields, faculties, and schools are made aware and
tested to establish a professional receipt measurement scale. Better analytical methods will generalize and make the
career's value more effectively.

CONCLUSION

The research aimed at examining the understanding of Vietnamese business undergraduates of their career skills.
Detailed quantitative study design and detailed methodology for the study have been used by the researchers.
Students of business undergraduates from the University of Finance — Marketing, Vietnam, belong to career skills
groups. Consequently, all ten skill groups must be impacted concurrently to develop the career skills of
students.Currently, the applicant's job skills are of considerable significance as a basis for employers to choose the
most appropriate applicant in the recruiting process in addition to their qualifications. Therefore, the university
needs more subjects, and the number of classes, along with the number of seminars, allows the students to be more
comfortable in their career skills. It is the first study to explore Vietnamese business undergraduates' perceptions of
their career skills, which add to the small amount of research accessible to other institutions of higher education
throughout Vietnam. Besides limited investigations of this dimension in Vietnam, the findings led to the provision of
basic guidelines and foundations for developing career-enhancing strategies for students at the University of Finance
and Marketing, Vietnam.
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Table 1. An overview of survey participants

n %
Male 112 394
Gender Female 172 60.6
Total 284 100
Freshman 48 16.9
Sophomore 82 28.9
School Year Junior 114 40.1
Senior 40 14.1
Total 284 100
Less than 6.5 36 12.7
GPA 6.5t07.5 190 66.9
Greater than 7.5 58 20.4
Total 284 100
n: Number of participants; %: Percentage; GPA: Grade Point Average (out of 10)
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Table 2. Observed variables measuring perceptions of caree