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The comparative studies of secondary metabolites investigation used in pharmacuetical drug research
using qualitative test is being performed on Cucurma caesia and Kaemferia galanga Zingerbaracae
family. These medicinal plants are of high economic value due the presence of antioxidant and
antimicrobial activity. The samples were extracted using various solvents like methanol, ethanol, ethyl
acetate and water (aqueous). Among the various solvent extract methanol gives the highest positive
result followed by ethanol, water (agueous) and ethyl acetate respectively. The phytochemica
screening revealed the presence of various compounds like tannins, terpenoids, alkaloids, saponins,
cardiac glycosides, amino acids and carbohydrates. The percentage of scavenging of the methanolic
extract were almost same at different concentrations, however the total phenolic content of Cucurma
caesia and Kaenferia galanga were 121.13 and 144.8 mgGAE/g . For the antimicrobia activities, the
test was screened against gram +ve and gram -ve bacteria and fungi by paper disc method. The studies
showed the medicina plants could play a vita role in hedth and diseases as they contained
pharmacologically useful active principle elements.

Copyright © 2013 Sanjenbam Sanjibia Devi, et al., This is an open access article distributed under the Creative Commons Attribution License, which permits

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

The use of various plant parts to cure specific ailments by
different ethnic groups around the world isin vogue since time
immemorial. The world is endowed with rich weath of
medicinal plants. Of the total 297,000-510,000 plant speciesin
the world, 70,000(10-18 per cent) are estimated to be
employed in health care. In India, of the total 17,500 native
plant species, 6,000 (34.3 per cent) are well known to have
medicinal importance. The Himalayas including North East
India harbor about 8,000 plant species of which 2,500 (21.3
per cent) have been reported to have medicinal properties
(Trivedi 2002). Medicinal plants play a pivota role in the
health care of ancient and modern cultures. Ayurveda, the
Indian system of medicine mainly uses plant based drugs or
formulations to treat various human ailments because they
contain the components of therapeutic value (WHO, 1993).
Medicinal values of medicinal plants lies in some chemical
substances that produce definite physiological actions on the
human body and these chemica substances are called
phytochemicals. These are non nutritive chemicals that have
disease preventive property. The most important of these
phytochemicals are alkaloids, flavanoids, tannins and phenolic
compounds (Hill, 1952). Many of these indigenous plants are
used as spices and current research has shown that polyphenols
contribute to the prevention of cardiovascular diseases,

*Corresponding author: Rajmuhon Singh N. Department of Chemistry,
Manipur University- Canchipur, 795003, Manipur- India.

cancers, and osteoporosis and antioxidant activity with
potential health benefits. In addition, plant based drugs remain
an important source of therapeutic agents because of the
availability, relatively cheaper cost and non-toxic nature when
compared to modern medicine (Agbor and Ngogang 2005).
Many of these indigenous plants are used as spices and current
research has shown that polyphenols contribute to the
prevention of cardiovascular diseases, cancers, and
osteoporosis and antioxidant activity with potential health
benefits. They are known to have beneficia effects on cardio
vascular system and have a role in the prevention of
neurodegenerative diseases and diabetes mellitus. For long
time, plants have been an important source of natural products
for human health. The antimicrobial properties of plants have
been investigated by a number of studies worldwide and many
of them have been used as therapeutic alternatives because of
their antimicrobial properties. These properties are due to
compounds synthesized as secondary metabolites of the plants,
such as phenolic compounds, which are part of the essential
oils, as well as tannins (Adams and Addy, 1994). The
development of science of phyto pharmaceuticals and the
hopes of the remedies in diseases generated enthusiasm in the
researchers to develop herbal medicines (Kokate et al., 1999).
Plants have a limitless ability to synthesize viz aromatic
substances, most of the phenols or their oxygen-substituted
derivatives. They are widely used as ingredients in dietary
supplements used for health purposes such as attempting to
prevent cancer and heart diseases.
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The term antioxidant (also anti-oxygen) originaly referred
specifically to a chemical that pretended the consumption of
molecular oxygen (Mattill, 1947). Antioxidants from plant
materials terminate the action of free radicals thereby
protecting the body from various diseases (Lai and Chou
2001). There is a growing interest all over the world for
discovering the untapped reservoir of medicinal plants. The
possible mechanisms of action of antioxidants were first
explored thoroughly by Moreau and Dufrassel926, who
recognized that a substance with anti oxidative activity is
likely to be one that is itself a target for oxidation (Wolf,
2005). The normal antioxidant defense system in biological
system consists of both enzymatic and non enzymatic system.
Many herbs contain antioxidant compounds which protects the
cells against the damaging effects of reactive oxygen species.
Reactive Oxygen Species (ROS) such as superoxide anion,
hydroxy! radical and hydrogen peroxide play a crucia role in
the development of various aillments such as arthritis, asthma,
dementia, mongolism, carcinoma and parkinson’s disease. The
free radicals in the human body are generated through aerobic
respiration or from exogenous sources (Halliwelland
Gutteridge 1999). Some of the in vivo free radicals play a
positive role in phagocytosis, energy production and regulation
of cell growth etc. However, free radicals may aso be
damaging. Free radicals produced in the body react with
various biological molecules namely lipids, proteins and
deoxyribonucleic acids resulting in the imbalance between
oxidants and antioxidants. Even though our body is
safeguarded by natural antioxidant defense, there is aways a
demand for antioxidants from natural sources (Rimbach et al.,
2005). Phenolic compounds from medicinal plants possess
strong antioxidant activity and may help to protect the cells
against the oxidative damage caused by freeradicals
(Kahkonen et al., 1999). They are well known as radical
scavengers, metal chelators, reducing agents, hydrogen donors,
and singlet oxygen quenchers (Proestos et al., 2006).
Antioxidants are the substances that are capable of
counteracting the damaging but normal, effects of the
physiological process of oxidation in anima tissue.
Antioxidants are nutrients (vitamins and minerals) as well as
enzymes (proteins in our body). They are believed to play a
role in preventing the development of such chronic diseases as
cancer, heart disease, stroke, Alzheimer’s disease, Rheumatoid
arthritis and cataracts. Antioxidants block the process of
oxidation by neutralizing free radicals. In doing so, the
antioxidants themselves become oxidized. That is why there is
a constant need to replenish our antioxidant resources. How
antioxidants work can be classified in two ways:

(a) Chain breaking: When a free radical releases or steals an
electron, a second radical is formed. This molecule, continuing
to generate more unstable products. The process continues
until termination occurs — either the radical is stabilized by a
chain-breaking antioxidant such as beta-carotene and vitamin
C and E or it ssimply decays into a harmless product.

(b) Preventive: Antioxidant  enzymes like  superoxide
dismutase, catalase and glutathione peroxidise prevent
oxidation by reducing the rate of chain initiation. That is, by
scavenging initiating radicals such antioxidants can thwart an
oxidation chain from ever setting in motion. They can aso
prevent oxidation by stabilizing transition metal radicals such

as copper and iron. There are two basic categories of
antioxidant namely synthetic and natural-synthetic antioxidant.
Natural-synthetic antioxidant are compound with phenolic
structures of various degree alkyl substitution whereas natural
antioxidant can be phenolic compounds (tocopherols,
flavonoids and phenolic acids) nitrogen compounds (alkaloids,
chlorophyll derivatives, amino acids and amines) or carotenoid
as well as ascorbic acids. Most of these antioxidant compounds
in atypical diet are derived from plant sources and belong to
various classes of compounds with a wide variety of physical
and chemical properties.

About the plant

Zingiberaceae is among the plant families that are widely
distributed throughout the tropics, particularly in South East
Asia. It isan important natural resource that provides man with
many useful products for food, spices, medicines, dyes,
perfume and aesthetics (Burkill, 1996).

Figure 1. Kaemferia galanga plant and sliced rhizome

Kaempferia galanga (Zingiberaceae), is an acaulescent
parenial growing in Southern China, Indochina, Malasia, India
and Thailand (Wibool et al., 2008).This species is annual and
2-4 plants can be obtained in a year from one rhizome
(Chirangini et al., 2005). It is found throughout the plains of
Indiaand is cultivated for its aromatic rhizomes (Geetha et al.,
1997). Since the rhizomes of this plant contain volatile oil and
other important compounds of enormous medicinal values,
they are very demanding to the traditional hedth care
practitioner (Rahman et al., 2005) .The rhizome of this plant
has been used traditionally for the treatment of many ailment
and few biological activities have proven its importance. The
rhizome is rich in essential oils and is being used for the
treatment of indigestion, cold, pectorial and abdominal pains,
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headache, expectorant, diuretic, carminative (Jagadish et al.,
2010), stomachic, coughs, pectoral affections, stoppage of
nasal blocs, asthma and hypertension (Rahman et al., 2004). It
has reported to have expectorant, carminative, diurectic,
coughs, pectorial infectious and inflammatory tumors (Fatima
et al., 2000), antioxidants (Sataporn et al., 2008) and
antimicrobial (Parvezet al., 2005). The methanolic extract of
the rhizome contains ethyl p-methoxy trans-cinnamate which
is highly cytotoxic to HELA cells (Vincet et al., 1992). The
rhizome extract has been potentialy active against bacterial
infections (Supinya et al., 2005).In Thailand, the rhizome has
been used as cardiotonic and CNS stimulant (Mokkhasmit
et al., 1971). The rhizome of K.galanga has been used for
treatment of fungal derived skin diseases as well as eczema
(Tungstronjit, 1978). Which contains essential oils has been
used in Chinese medicine as a decoction or powder for treating
indigestion, cold, pectoral and abdominal pains, headache and
toothache. Due to its increasing demand and overexploitation
without ensuring its regeneration, the plant has recently been
categorized as an endangered species, the plant is aso having
some amount of antifungal protein against drug-resistant
Candida albicans (Mannangatti and Narayanasamy, 2008).

i D A"’@

Figure 2. Curcuma caesia plant with their fluorescenct and sliced
rhizome

Curcuma caesa Roxb.is a member of the family
Zingiberaceae and popularly known as Kali haldi. In Indiait is
found in West Bengal, Madhya Pradesh, Orissa, Chhattisgarh,
and Uttar Pradesh states. It flourishes well in moist deciduous
forest areas (Nadkarni, 1976). Rhizomes of the plant are used
for sprains and bruises and also employed in the preparation of

cosmetics. The genus Cucurma under the family Zingiberaceae
comprises of over 80 species of rhizomatous herbs. The
effective use of Curcuma longa L. is well known since a long
time; it is laxative, anthelmintic, and vulnerary, besides this it
is used in blood disorders. The genus Curcuma, a member of
the Zingiberaceae family, comprises of 80 species, some of
which have been used in traditional systems of medicine
(Ayurveda, Siddha, Unani) for a long time. Curcuma plants
(rhizomes and leaves) have a camphoraceous aroma and
contain many functional compounds such as phenolics,
flavonoids and different antioxidant enzymes. Rhizomes of the
plant are used for sprains and bruises and also employed in the
preparation of cosmetics (Anonymous 1999). Since free
radicals are the cause for several mgjor disorders, evaluation of
antioxidant compounds activity in plants could result in the
discovery of natural antioxidants with pharmacological and
food value. The importance of phenolic compounds in plants
as natural antioxidants and their use as substitutes to synthetic
antioxidants in food additives is well known.

MATERIALS AND METHODS
Plant Collection and | dentification

Kaemferia galanga and Curcuma caesia were collected from
the natural habitat. The plant material was identified and
authenticated by botanist from Department of Life Science,
Manipur University. From the plants collected, desired parts
were separated and cleaned for shade dried in a clean
environment to avoid contamination for 10 days and oven
dried at 60°C to remove the moisture content. The oven dried
rhizome were ground into fine powder and stored at room
temperature for further anaysis.

Extract Preparation

The powdered sample was mixed with different solvents, ethyl
acetate, methanol, ethanol and water extraction was carried out
in a soxhlet extractor. The extract was then concentrated to
dryness under reduced pressure and it was preserved in a
refrigerator. The soxhelation process was carried out until the
solvent was found to be colorless. Then the solvent was
filtered and digtilled off. Fina traces of methanol were
removed under pressure by using rotary vacuum flask
evaporator. Each extract was re suspended to make 2mg/ml
stock solution.

Phytochemical Screening

Phytochemical test were carried out on four different solvent
extracts (ethyl acetate, methanol, ethanol and water) on the
powdered specimens using standard procedures to identify the
congtituents as described by Sofowara 1993, Trease and Evans,
989 and Harborne, 1973.

Test for tannins

About 0.5g of the dried powdered sample was boiled in 20 ml
of water in atest tube and filtered. A few drops of 0.1% ferric
chloride was added and observed for brownish green or a blue
black precipitation.

Test for saponin

About 2g of the powdered sample was boiled in 20 ml of
digtilled water in a water bath and filtered. 10ml of the filtrate
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was mixed with ml of distilled water and shaken vigorously,
then observed the formation of emulsion.

Test for Steroids

Two ml of acetic anhydride was added to 0.5g of each extract
of each sample with 2ml of H,SO,. The color changed from
violet to blue or green in some samples indicating the presence
of steroids.

Test for Terpenoids (Salkowasi Test)

5 ml of each extract was mixed in 2ml of chloroform and
concentrated H,SO, was carefully added to form a layer. A
reddish brown coloration of the interface was formed to show
positive results for the presence of terpenoids.

Test for Cardiac glycoside (Killer-killani test)

5 ml of each extract was treated with 2 ml of glacial acetic acid
containing one drop of ferric chloride solution. This was under
layered with one ml of concentrated sulphuric acid. A brown
ring of the interface indicates deoxysugar characteristic of
cardenolides. A violet ring may appear below the brown ring,
while in the acetic acid layer, a greenish ring may form just
gradually throughout thin layer.

Test for amino acids (Ninhydrin)

A few drops of ninhydrin reagent were added to 2ml of the
extract. The mixture was alowed to stand in water bath for 5
minutes and appearance of purple colour indicates the presence
of amino acids.

Test for carbohydrates (Molisch Test)

In two test tubes 2ml of extract was added and another second
test tube added 2ml of conc. H,SO,. In the first test tube 2
drops of molisch reagent was added and mixed well with glass
rod and slowly the mixture was poured to the second test tube.
Purple colour formation at the interface between the two layers
indicated the positive result.

Antioxidant assays

The antioxidant activity of plant material was assayed by
employing the following methods

DPPH radical scavenging assay (Mensor, and Meneze 2001).

DPPH (2, 2-diphenyl picryl hydrazyl) is a commercially
available stable free radical, which is purple in colour. The
antioxidant molecules present in the herbal extracts, when
incubated, react with DPPH and convert it into di-phenyl
hydrazine, which is yellow in colour. The degree of
discoloration of purple to yellow was measured at 520 nm,
which is a measure of scavenging potential of plant extracts.
10 pl of plant extract was added to 100 pl of DPPH solution
(0.2mM DPPH in methanol) in a microtitre plate. The reaction
mixture was incubated at 25° C for 5 minutes, after that the
absorbance was measured at 520 nm. The DPPH with
corresponding solvents (without plant material) serves as the

control. The methanol with respective plant extracts serves as
blank. The percentage of free radical scavenging activity was
expressed as percent inhibition from the given formula:

% inhibition of DPPH = (AC — AS)/AC % 100

Where Ac is the absorbance of the control and As is the
absorbance of the sample.

Deter mination of total phenolics

Phenols react with phosphomolybdic acid in Folin-ciocalteau
reagent in akaline medium and produce a blue colored
complex (molybdenum blue) that can be estimated
colorimetrically at 650 nm. Weighed exactly 0.5to 1.0 g of the
plant sample and ground it with a pestle and mortar in 10X
volume of 80% ethanol. Centrifuge the homogenate at 10000
rpm for 20 minutes. Save the supernatant. Re-extracted the
residue with five times the volume 80% ethanol, centrifuged
and pool the supernatants. Then, the supernatant was
evaporated upto dryness. Dissolve the residue in a known
volume of distilled water. Pipetted out different aliquots (0.2 to
2 ml) into test tubes. Made up the volume in each tube to 3.0
ml with water. Added 0.5 ml of Folin-Ciocalteau reagent.
After 3 minutes, added 2.0 ml of 20% sodium carbonate
solution to each tube. Mixed thoroughly, placed the tubesin a
boiling water bath for exactly 1 minute, cooled and measured
the absorbance at 650nm against reagent blank (Mallick ans
Singh, 1980).

ANTIMICROBIAL ACTIVITY ASSAY
Micro Organisms

The tested micro organisms used in the study included Gram-
positive bacteria Bacillus subtilis MTCC 121Gram Negative
bacteria- Escherichia coli MTCC 25922 and fungi Rhizoctonia
solani MTCC 4633 and Candida albicans ATCC90028.

Media

The medium used in the assay for the antibacterial test was
Mueller Hinton agar (MHA, HiMedia) and that for antigungal
test Sabouraud Dextrose agar (SDA, HiMedia Laboratories
Pvt. limited. Mumbai)

Reference Antibiotics

Norfloxacin (10mcg/disc, HiMedia), Clotrimazole(10mcg/disc,
HiMedia), were used as reference antibiotics.

SUSCEPTIBILITY TEST

Disc diffusion susceptibility method (Kirby- Bauer Method)
was used to screen the antimicrobia activity. Sterile disc
(6mm) were impregnated with at the concentration of 50 ul of
crude extract at the concentration of 100ug/ml. For the
bacteria the microbes were placed on the surface of MHA,
whereas SDA was used for fungi. The methanolic extract was
tested in triplicate. The plates were inoculated at 37°C and 30°
C for 24 hours and 48 hours for the bacteria and fungi
respectively. The standard antibiotics consisted of norfloxacin
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and clotrimazolelOmcg/disc. The results of agar disc diffusion
assay were evaluated by measuring the inhibition zone
diameter (in mm).

TablelV. Antimicrobial activity of K.galangaand C.caesiawith standard
antibiotics by agar disc diffusion method

Microbes Diameter of inhibition zone (mm)
RESULT AND DISCUSSION M ethanolic extract of Antibiotic used
Plants
The preliminary assessments of phytochemical analysis of - Kgaanga Ccaesa  Norfloxacin
C.caesiaand K.galanga in different solvent extracts in order to Eggg%mh'aw“ (ATCC 8 ! 31
test the potential activity were performed (Table 1).  gacillussubtilis (MTCC 121) 14 13 39
Phytochemicals, the non nutrient plant chemicals that contain  Saphylococcus aureus 12 11 23
protective, disease preventing compounds. Plant can produce — (ATCC 2592) ,
these chemicals to protect themselves from bacteria and other (i\a{‘gggozjgg):ans 2 2 C'o"'zngazo'e
predatorial invaders, howe\_/er recent research has discovered  Ryjzoctoniasolani (MTCC 13 12 21
that plants with phytochemical abilities may also protect from  4633)
illness [36 Janaky et al., 2010].
Tablel. Phytochemical Analysis of K.galanga and C.caesa
Medicina plant used SOLVENT EXTRACT Tan Ste Alk Sap Fla C.Gl AA Car
Curcuma caesia M ethanol +ve +ve +ve +ve +ve +ve -ve -ve
Ethanol -ve -ve -ve +ve -ve +ve -ve -ve
Ethyl acetate -ve -ve -ve -ve -ve +ve -ve -ve
Aqueous -ve -ve +ve +ve -ve +ve +ve +ve
Kaempferia galanga Methanol +ve -ve +ve +ve -ve -ve +ve -ve
Ethanol -ve -ve +ve -ve -ve +ve -ve +ve
Ethyl acetate -ve -ve -ve -ve +ve -ve +ve +ve
Aqueous -ve -ve +ve +ve +ve -ve +ve +ve

Abbreviations: Tan-Tannins, Ste- Steroids, Alk- Alkaloids, Sap-Saponins, Fla-Flavanoids, C.GI- Cardiac glycoside AA- Amino acids, Car - Carbohydrates

Tablell. Total phenolic content

Medicinal plants Total phenolic content
Curcuma caesia 121.8
Kaemferia galanga 144.13

Total phenolic content expressed as mg of GAE/100g of dry weight.

Tablelll. Dpph radical scavenging assay

Conc.of extracts ANTIOXIDAT ACTIVITY (%)

(ug/ml) Ascorbic Acid  Curumacaesa  Kaemferia
galanga
100 64.12 57.75 62.18
200 72.23 63.49 70.51
300 79.05 75.51 78.43
400 89.72 83.17 87.20
500 96.35 90.40 93.68
N MKaemfenalanga §===
o N
§’ 60 - JE % §
»C—O, 40 \ \ \
! N \
\ \ N
S N \ \

Figure 3. DPPH scavenging activity. Effect of C.caesia, K.galanaga and
standar d ascorbic acid on DPPH radical scavenging study

The present studies showed the presence tannins, steroids,
alkaloids, saponins, flavanoids, amino acids and
carbohydrates. They are well known to show medicinal
activity as well as exhibiting physiological activity, Safowara
1993. In this investigation the steroid was found to be absent
in al the solvent extracts used in K.galanga. Of the four
different solvent extracts methanol extract had got the highest
positive result than other three extracts, ethyl acetate extract
gave the least positive result. Phenolic posses a wide spectrum
of biochemical activity such as antioxidant, antimutagenic,
anticarcioenic as well as ability to modify the gene expression.
Numerous epideomiological studies confirm significant
relationship between the high dietary intake of flavanoids and
reduction of cardiovascular and carcinogenic risk. The
formulation of preventive and healthy nutrition requires
information about phenolic and flavanoid composition in plant
foods. The total phenolic content and scavenging activity of
the two medicinal plants were performed in methanolic extract
only, as the in methanolic extract showed the maximum
positive results in the phytochemical tests. In our study
Kaemferia galanga (121.8 mg of GAE/100g of dry weight.)
were found more phenolic content than the Curcuma caesia
(mg of GAE/100g of dry weight.). From this study it can
revealed that more phenolic content higher the anti oxidant
capacity. The scavenging activities of the two medicinal plants
were screened at different concentrations of methanolic
extract, ascorbic acid taken as standard. DPPH assay is often
used to evaluate the ability of antioxidants to scavenge the free
radicals from the supplied samples, whereby the free radicals
cause biological damage through oxidative stress and such
processes leads to many disorders like neurodegenerative
disorders, cancer and AIDS. Therefore, DPPH assay is an
effective method to measure their scavenging power. The
principle of the DPPH is based on the color changes from
purple (DPPH solution) to yellow. The color changes can be
measured quantitatively at the absorbance 517nm.
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The percentages of free radical scavenging activity at different
concentrations were shown in the Table Ill. Here aso
Kaemferia galanga has the higher percentage of inhibition
than the Curcuma caesia at different concentrations.
Antioxidant activity of the plant extract is often associated
with the phenolic compounds present in them. Plant phenols
congtitute the major group of compounds that act as primary
antioxidant (Hatano et al., 1989). They can react with active
oxygen radicals, such as hydroxyl radicals (Hussain et al.,
1987), superoxide anion radicals (Afanselv et al., 1989) and
lipid peroxyl radicals and inhibit the lipid peroxidation at an
early stage. This is because of their scavenging ability due to
their hydroxyl groups.The antimicrobial activity of two
medicinal plants of methanolic extracts were tested against
gram positive, negative bacteria and fungi (Table I1). The
minimal inhibitory concentration study were qualitatively
assayed by evaluating the presence of inhibition zones and
zone diameter measurements in millimeter. For antimicrobial
activity methanolic extract of K.galanga exhibited marked
activity against the bacteria and both fungi human pathogenic
and phytopathogenic organism. The gram negative bacteria E.
coli shown resistant towards to both the plant extracts used
however the gram negative bacteria B.subtilis exhibited
intermediate inhibitory with the zones between 13-14 mm and
11-13 mm. Among the pathogenic fungi the C. albicans shows
the higher inhibitory zone than the phytopathogenic fungi
R.solani. The study revealed that the plant K.galanga could be
used for treatment of some microbia infections, which also
agrees with the traditional use of this plant in treatment of
those fungal and bacterial derived skin diseases. Therefore, the
present work has been performed to establish the various
pharmacognostical and phytochemical parameters, which
could serve as a measure of authentication and quality control
for commercial samples of crude drug.

Conclusion

In conclusion the present work clearly indicates the two
medicinal plants showed the remarkable potentiality for future
wealth. The phytochemical screening of four different extracts
indicated the presence of major phytocompounds including
tannins, steroid, saponin flavanoids, tannins, alkaloids, cardiac
glycosides, carbohydrates, amino acids etc. Among the
extracts used methanolic extracts contained higher positive
results than the other rest three extracts. So, being an anti
oxidant the extract can be used as easily accessible source of
natural antioxidants and as a possible food supplement or in
pharmaceutical industry. Both the K.galanga and C.caesia
showed significant and sensitizing quality against Escherichia
coli, Bacillus subtilis, Saphylococcus aureus, Candida
albicans and Rhizoctonia solani. These specific endemic two
medicinal plants should be further investigated for isolation of
new compounds may be obtained. The constituents molecules
obtained from the methanolic extract can be good candidates
for structure elucidation and then structural modification for
desired antibacterial, antifungal molecules with desired
efficacy.

Acknowledgment

We gratefully acknowledged “Department of Ayurveda Yoga
and Unani, Sidha and Homeopathy (AYUSH) Ministry of

Health and Family Welfare, Govt of India” for providing
financial support during this work.

REFERENCES

Adams, D. and Addy, M. 1994. Mouthrinses. Adv. Dent. Res,
8(2):291-301.

Afanselv, 1.B., Dorozhko, A. and Bordskii, A.V. 1989.
Chelating and free radical scavenging mechanisms of
inhibitory action of rutin and quercetin in lipid
peroxidation. Biochem Pharmacol., 38: 1763-17609.

Agbor, A.G. and Ngogang, Y.J. 2005, (1.) Toxicity of herbal
preparations. Cam.J.Ethnobot., 23-28.

Anonymous, The Wealth of India; A dictionary of of Indian
Raw materials and Industrial Products — Raw Materias
series Publication and Information Directorate, CSIR New
Delhi Reprints . 1999. 365-368.

Burkill, I.H. 1996. A Dictionary of Economic Products of
Malay peninsula, Volume | : A-H, Vol II; I-Z; Art printing
works; kaulal Lumpur, pp. 2402.

Chirangini, P., Sinha, S. K. and Sharma, G. J. 2005. In vitro
propagation and micro rhizome induction in Kaemferia
gaangal L. and K. rotunda L, Indian J of Biotech.,
4:404-08.

Fatima, S., Sandeep, K., Yogeshwar, M. 2000. In vitro
plantlet production system for Kaemferia galangal, a rare
Indian medicina herb, Plant Cell, tissue and org cult.,
63:193-97.

Geetha, S.P., Manjula, C., John, C.Z., Minoo, D., Nirmal, B.
K. and Ravindran, P.N. 1997. Micropropagation of
Kaempferia spp. (K. galanga and K. Rotunda L.). Journal
of Spices and Aromatic Crops., 6(2):129-135.

Halliwell, B. and Gutteridge, JM.C. 1999. Role of free-
radicals and catalitic metal ions in human disease: an
overview. Methods Enzymol., 186: 1- 85.

Harborne, J.B. 1973. Phytochemical methods, London.
Chapman and Hall, Ltd. pp. 49-188.

Hatano, T., Edamatsu, R., Mori, A., Fujita, Y. and Yasuhara,
E. 1989. Effects of tannins and related polyphenols on
superoxide anion radical and on 1,1 diphenyl-2-picryl
hydrazyl. Chem. Pharm. Bull., 37: 2016-2023.

Hill, A.F. Economy Botany. 1952. A textbook of useful plants
and plant products. 2™edn.McGarw-Hill Book Company
Inc, New York.

Hussain, S.R., Cillard J. and Cillard. P. 1987. Hydroxyl
radical scavenging activity of flavonoids. Phytochemistry.,
26:2489-2491.

Jagadish, P.C., Raghu, C. H., Vinod, K. S. and Latha, K. P.
2010. Potent selective Cytotoxic activity of Kaempferia
galanga L. rhizome against cancer cell cultures.
International journal of Pharma and Biosciences., 1(2):1-5.

Janaky, R., Sivasankari, K. and Kesar, T. 2010. Secondary
metabolites investigation and its derivatives on Cassia
occidentalis. Journal of Chemical and Pharmacuetical
Research., 2(4): 371-377.

Kahkonen, M.P., Hopia, A.l., Vuorela, H.J., Rauha, JP.,
Pihlgja, K., Kujaa T.S. and Heinonen, M. 1999.
Antioxidant activity of plant extracts containing phenolic
compounds. J. Agric. Food Chem., 47:3954-3962.

Kokate, C.K., Purohit, A.P. and Gokhae, S.B. 1999.
Pharmacognocy, 12" Ed. Naraliprakashan Publishers.

Lai, L.S. and Chou,S.T. 2001. Studies on the antioxidative
activities of Hsiantsao (Mesona procumbens.Hemdl.) leaf
gum. JAgric. Food Chem., 49: 963-968.



3110

International Journal of Current Research, Vol. 5, I ssue, 10, pp.3104-3110, October, 2013

Mallick, C.P. and Singh, M, B. 1980. Plant enzymology and
Histoenzymology (eds), Kalyani Publishers, New Delhi,
pp.286.

Mannangatti, K. and Narayanasamy, M. 2008. Anti-fungal
protein from Curcuma caesiaRoxb, J Biotechnol., 136-190.

Mattill, H.A. 1947. Antioxidants. Annu Rev Biochem.,
16:177-192.

Mensor, L.L.and Meneze, F.S. 2001. Screening of Brazilian
plant extracts for antioxidant activity by the use of DPPH
freeradical method. Phytother.Res., 15, 127-130.

Mokkhasmit, M., Swatdimongkol, K. and Satrawah, P. 1971.
Study on toxicity of Thai medicinal Plants. Bull. Dept.
Med. Sci., 122/4: 36-65.

Nadkarni, K.M. 1976. Indian Materia Medica, Vol. 1.
Bombay: Popular Prakashan, pp. 414.

Parvez, M., Mahboob, H. K., Md. Zahurul. |. and Md, Shek,
M. H. 2005. Antimicrobia activities of the petroleum
ether, methanol and acetone extracts of Kaemferia
galangal . Rhizome.J. life Earth Sci., 1(1): 25-29.

Proestos, C., Boziaris, I. S., Nychas, G.J. E. and Komaitis, M.
2006. Analysis of flavonoids and phenolic acids in Greek
aromatic plants: investigation of their antioxidant capacity
and antimicrobial activity. Food Chem., 95: 664-67.

Rahman, M. M., Amin, M. N., Ahamed, T., Ali, M. R. and
Habib, A. 2004. Efficient plant regeneration through
somatic embryogenesis from leaf base-derived callus of
Kaempferia galanga L. Asian journal of plant sciences.,
3(6):675-678.

Rahman, M., Amin, M. N., Ahamed, T. and Ahmad, S. 2005.
In vitro rapid propagation of Black Thorn (Kaempferia
gaanga L.): A Rare Medicianl and Aromatic Plant of
Bangladesh. Journal of Biological Sciences., 5(3):300-304.

Rimbach, G., Fuchs, J. and Packer, L. 2005. Application of
nutrigenomics tools to analyze the role of oxidants and
antioxidants in gene expression. In:Rimbach G, Fuchs J,
Packer L (eds.), Nutrigenomics, Taylor and Francis Boca
Raton Publishers, FL, USA, pp. 1-12.

Sataporn, P., Somyong, P., Amornrat, M. and Sarin, S. 2008.
Screening for antioxidant activity in eighteen local
Northeastern vegetables using silica gel thin layer
chromatography followed by spraying with DPPH. NU
Science J., 5 (1): 1-6.

Sofowara, A. 1993. Medicinal plants and Traditional medicine
in Africa. Spectrum Books Ltd, Ibadan, pp.289.

Supinya, T., Supreeya, Y., Sopa, K. and Latthya, A. 2005.
Chemical components and biological activities of volatile
oil of Kaemferiagalangal, Songklanakarin. J. Sc. Technol.,
27 (suppl.2): 503-507.

Trease, G.E. and Evans, W.C. 1989. A text book of
Pharmacology ~ Baillieritindal, London.13"  edition,
pp.61-62.

Trivedi, P.C. 2002.Ethnobotany, Aavishkar Publishers, pp.455.

Tungstronjit, K. 1978. PramuanSuphamuanSuphakhunY a
Thai, 2™ Edition, Bangkok.

Vincet, K.A.,, Moally, H. and May, M.K. 1992
Embroyogenesis and plantlet formation in tissue culture of
Kaemferiagalangal.- a medicina plant, Phytomorphology.,
42(3&.4):1992.

Wibool, R., Chutha, SW., Wantana, R. and Malinee, W. 2008.
Antinociceptive activity of the methanolic extract of
Kaemferia galangal L. In experimental animals. J of
Ethnopharmacol., 188:225-230.

Wolf, G. 2005. The discovery of antioxidant function of
vitamin E: the contribution of Henry A. Mattill, J Nutr.,
135(3): 363-366.

World health organization regiona office for the western
pacific; Research guidelines for evaluating the safety and
efficacy of herbal medicines. 1993. Manila,World Health
organization regional office for the western pacific.

kkkkkk*k



