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ABSTRACT

Salt mash plants have used in many country for foed and feed. The coastal people utilized the
folk medicine based on the traditional knowledge to many diseased. Generally salt tolerance plants
have more phyto chemical and more anti oxadant effect indicated that lot of literature, So in this
way in our present study antioxidant, antimicrobial and phytochemecial screening of coastal salt
mash plant of a Suaeda monoica. To evaluate the medicinal value of Suaeda monotca and we
choose tree types of extracts, (Petroleum ether, ethyl acetate and methanol), three types of
concentration (100, 50, 25 mg mL™) and three types of activity (photochemical screening, anti
microbial and antioxidant). In our result point cut maximum anti microbial effect cbserved in
petroleum ether extract at 100 mg mL ™ concentration and minimum anti miercbial effect observed
in menthol at 25 mg mL™" coneentration. In the case of phytochemical screening was observed in
phenclic group for all the extract and alkaleids, anthraquinones, catechins, flavonoids, gum, oils
and resins and saponins are completely absent in all extracts.. Antioxidant effect maximum (71.4)
in methonal extrat at 100 mg mL™! concentration and minimum in 28.5 for at 25 mg mL™*
concentration of petroleum ether extract.

Key words: Salt mash, Suaeda monoica, phenolic compounds, DPPH free radical scavenging, Fe?
chelating, antimicrobial

INTRODUCTION

Suaeda monoica Forsk, ex. Gmel (Chenopodiacea) is a salt marsh mangrove herb similar to
Suaeda maritima .. Dumort in appearance, growing in hypersaline soils. It 1s distributed
throughout the East West coast mangroves in India viz., Sunderbans in West Bengal State,
Bitharkanika and Mahnadhi in Orissa State, Coringa, Godavari and Krishna in Andhra Pradesh
State, Pichavaram, Karangadu and Muthupet in Tamil Nadu State. [t is a shrub but much smaller
in size (0.3-0.7 mm in length) when compared to Suaeda maritima. Leaves simple, succulent,
linear, young twigs are slender ribbed. Locally it is called as Vellaikirai (or) Nilavumari
{seaside Indian salt wort). The leaves have been used as edible green leaves. The ash obtained from
burnt plant parts have been exported without knowing the purpose. It is a folklore medicinal plant
used mainly against rheumatism, paralysis, asthma and snake-bites, skin disease, ulcer for local
coastal people (Kathiresan and Ramanathan, 1997, Ramanathan, 2000), Traditionally, the leaf
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from Suaeda monoica is known to use as a medicine for hepatitis (Bandaranayake, 1998) and
scientifically it is reported to be used as ointment for wounds (Padmakumar and Ayvakkannu,
1992) and possess antiviral activity (Premnathan ef «l., 1992) because of the presence of
triterpenoids, sterols (Ghosh et al., 1985; Subramanyam ef al., 1992). The hepatoprotective
evaluation of crude ethanolic extract from leaves of S. monotca for possible development of
hepatoprotective herbal medicine (Ravikumar et al., 2010). Anti-oxidants are wvital substances
which possess the ability to protect the body from damage caused by free radical induced oxidative
stress (Ozsoy et al., 2008). There is an increasing interest in natural anti-oxidants, e.g.,
polyphenols, present in medicinal and dietary plants which might help prevent oxidative damage
(Silva et al., 2005). Polyphenols possess ideal structural chemistry for free radical scavenging
activity and they have been shown to be more effective anti-oxidants in vitro than tocophercls and
ascorbate. Antimicrobial activity of different parts of this plant which has not been reported,;
hence, the present study was undertaken. The phytochemical literature reveals the presence of
J-benzoxazolinone, lignan glucosides, benzoxazinoide glucosides, flavone glycosides and
phenylethanoid glycosides in this plant. Kanchapoom et al. (2001) and megastigmane glycosides
Wu ef al. (2003). According to various medical literatures, several adverse the drug-resistant
bacteria and fungal pathogens have further complicated the treatment of infectious diseases in
immune compromised, AIDS and cancer patients (Diamond, 1991). It is likely that plant extract
showing target sites other than those used by antibiotics will be active against drug-resistant

microbial pathogen. However, very little information is available on such activity of medicinal
plants (Lee ef al., 1998),

MATERIALS AND METHODS
Collection of plant material: The plant material (whole plant) of Suaeda monotea was collected
from the Ariankuppam region near Pudhucherry and the collected plant material was botanically

identified and confirmed by Herberia of C.A.8. in Marine Biology, Annamalai University, Tamil
Nadu, India.

Preparation of the extracts: The collected materials (whole plant) were chopped into small
pieces separately, shade-dried and coarsely powdered using a pulverizor. The coarse powders were
subjected to successive extraction with organic solvents such as petroleum ether, ethyl acetate and
methanol by Soxhlet method. The extracts were collected and distilled off on a water bath at
atmospheric pressure and the last trace of the solvents was removed in vacuo. The resulted extracts
were used for preliminary phytochemical screening, antimicrobial activities and antioxidant

activities.

Preliminary phytochemical screening: All the extracts were subjected to preliminary
phytochemical tests followed by the methods of (Harborne, 1998; Sadasivam and Manickam 1996;
Trease and Evans 1983).

Antimicrobial activities: Petroleum ether, ethyl acetate and methanol extracts of the selected
plant were used to prepare various concentrations such as 25, 50 and 100 mg mL ™!, respectively.

These were used for antimicrobial activity.
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Test microorganisms: The following bacterial strains and fungal were used for the screening of
antimicrobial activity. All the microbial strains of human pathogens used were procured from
IMTECH, Chandigarh and the procured microbes are the gram-negative bacteria, viz.,
Escherichia coli MTCC 724), Proteus vulgaris (MTCC 426), Pseudomonas aeruginosa (IMTCC 741)
and Salmonella typht (MTCC 733), Vibrio parahaemolyticus (MTCC 451), V. vulnificus (MTCC
1145) and the gram-positive bacteria, Bacillus subtilis (IMTCC 441) and Staphylococcus aureus
{(MTCC 986), Streptococcus premoniae (MTCC 655) and fungi viz., Aspergilius flavus, A. fumigatus,
A. niger MTCC 1344) and Candida albicans IMTCC 227), respectively.

Media used: Nutrient Agar (NA) and Potato Dextrose Agar (PDA) were used respectively for
testing the antibacterial and antifungal activity.

DPPH free radical scavenging activity: DPPH free radical scavenging activity was
carried out by following the methods of Yaushisakono (1978). The 4.3 mg of DPFH
{1, 1-Diphenyl-2-picrylhydrazyl) was dissolved in 3.8 mL methanol; it was protected from light by
covering the test tubes with aluminum foil. The 150 pL. DPPH solution was added to 3 mL methanol
and absorbance was taken immediately at 516 nm for control reading. The test sample of 20 pL. was
taken and the volume was made uniformly to 150 uL using methanol. Sample was then further
diluted with methanol up to 3 mL and to that 150 pl. DPPH was added. Absorbance was taken
after 15 min at 516 nm using methancl as blank on UV-visible spectrometer Systroniecs, India.
Percentage of inhibition was calculated by using the equation given below:

Control absorbance — Test absorbance y

% of inhibition = 100

Control absorbance

Fe2' chelating assay: The chelating activity of the extracts for ferrous ions Fe? was measured
according to the method of Dinis et af. (1994). To 0.5 mL of extract, 1.6 mL of deionized water and
0.05 mL of Fecl, (2 mM) was added. After 30 sec, 0.1 mL ferrozine (b mM) was added. Ferrozine
reacted with the divalent iron to form stable magenta complex species that were very soluble in
water. After 10 min at room temperature, the absorbance of the Fe®-ferrozine complex was
measured at 562 nm. The chelating activity of the extract for Fe® was calculated as:

Chelating rate (%) = (A‘D’\—-AI)X 100
0

RESULTS

Preliminary phytochemical screening (qualitative analysis): The results of preliminary
phytochemical screening of Suaeda monoica extracts are given in the Table 1. Phenolic groups are
present in all the extracts viz., petroleum ether, ethyl acetate and methanol. Stercids and
triterpenes are present both in ethyl acetate and methanol extracts but absent in petroleum ether
extract. Tannins are present only in methanol extract but absent in petroleum ether and
ethylacetate extracts. Carbohydrates and aminoacids are present only in petroleum ether extract
but not in other extracts. Moreover, alkaloids, anthraquinones, catechins, flavonoids, gum, oils and
resins and saponins are completely absent in all extracts.
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Table 1: Preliminary phytochemical screening of various extracts of Suaeda monoica Forssk. ex Gmel

Phyto constituents Petroleum ether Ethyl acetate Methanol
Alkaloids - - -
Amino acids + - -
Anthraguinones - - -
Carbohydrates + - -
Catechins - - -
Flavonoids - - -
Phenolic groups + + +

Gum, il and resins - - -

Saponins - - -
Steroids - + +
Tannins - - +
Triterpenes - + +
+: Present, -: Absent
Table 2: Quantitative estimation of phytochemicals in Suaeda monoica
Phytochemicals Estimated amount
Phenaolic groups 49.1mg GAE g!
Tannins 36.6 mg TAE g*
Table 3: Antimicrohial activity of various extracts of Suaede monoice against various microorganisms

Zone of inhibition (mm)

Petroleum ether Ethyl acetate Methanol extract

extract (mg mL~) extract (mg mL ) (mg mL™1)
Microorganisms tested 25 50 100 25 50 100 25 50 100 Standard
Gram-negative bacteria
Escherichia coli - - - - - - 124051 14011  16+0.14 35(A)
Pseudomonas geruginose - - 25+0.27  1240.16 13+0.16 19+0.21 - - - 32(A)
Proteus vulgaris 11+0.1 12+0.13  13+0.16 - - - 11+£0.93 13£0.16 14+£0.17 34(CD)
Salmonella typhi 12+0.15 - - 10+£0.07 12011 15+£0.11 12+0.23 13+£0.15 15+0.17 32(C)
Vibrio parahaemeolyticus - 15+0.14 20+0.17 13+0.12 15£0.19 17+0.14 114064 13+0.13 17+0.15 33(K)
Vibrio vulnificus - - - 10+£0.12  13+0.11 17+0.13 11+0.11 13+0.17 16+0.15 36(K)
Gram-positive bacteria
Bacillus subtilis - - 20+0.18 12+0.17 15£0.19 16+0.14 124017 16+0.18 18+0.22 34(A)
Staphylococcus aureus - 15+£0.19 - 1440.17  16+0.18 18+£0.15 10+0.3 13+0.17  18+0.21 35(A)
Streptococcus preumoniae - - - 15+0.19  16+0.14  18+£0.21 11+0.7 16£0.19  21+0.19 32(0)
Fungi
Aspergillus flavus - - - 16+0.14 18+£0.15 20+0.17 124014 13+0.15 14+0.16 33(P)
A fumigatus - - - 11+0.09 13+0.11 15+0.12 124016 13+0.14 18+0.15 35(P)
A niger - - - 14+0.12  16+£0.14 17+0.16 11+£0.09 13+0.13 16+0.13 33(F)
Candida albicans - - - 15+0.11 17+0.13 18+0.14 10+£0.08 13+0.11 15+0.12 32(P)

Cl: Clotrimaxazole, A: Ampicillin, C: Ciprofloxacin, K: Kanamycin, P: Pencillin

Quantitative assay: The results of quantitative analysis of phytochemicals in Suaeda monoica
are given in the Table 2. In quantitative analysis, total phenclic group estimated was recorded as
49.1 mg GAE g~! and total tannins 36.6 mg TAE g~ at 50 mg concentration.

Antimicrobial activity: In the present study, all the three extracts tested against various human
pathogens are given in the Table 8 and Fig. 1-3. In the present study, the petroleum ether extract
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Fig. 1. Antimicrobial activity of petroleum ether extract of Suaeda monoica Forssk. ex Gmel against

Vvarious microorganisms
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Fig. 2: Antimicrobial activity of ethylacetate extract of Suaeda monoica Forssk. ex Gmel against

various microorganisms
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Fig. 3: Antimicrobial activity of methanol extract of Suaeda monoica Forssk. ex Gmel against

Vvarious microorganisms
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Table 4: Radical scavenging activity of various extracts of Suaeda monoica

Extracts Concentrations (mg mL™1) Inhibition (%)
DPPH method

Petroleum ether 50 28.5
Ethyl acetate 50 42.8
Methanol 50 714
Fe* chelating method

Petroleum ether 50 40.0
Ethyl acetate 50 46.7
Methanol 50 52.0

showed the maximum =zone of inhibition as 25 and 20 mm against the gram negative bacteria
P. aeruginosa, V. parahaemolyticus and 20 mm against gram positive bacteria B. subtilis
at 100 mg mL™ concentration and moderate zone of inhibition showed as 15 mm against gram
negative bacteria V. parahaemolyiicus and 15 mm against gram positive bacteria S. aureus at
50 mg mL™ concentration.

At the same time, the minimum zone of inhibition as 13, 12 and 11 mm against gram negative
bacteria P. vulgaris and S. typhi at 100, 50 and 25 mg mL™ concentrations. This extract did not
show any activity against the tested gram negative bacteria K. coli and V. vulnificus and gram
positive bacteria S. preumoniae. This extract did not show any activity against the tested such as
A. flavus, A. fumigatus, A. niger and C. albicans.

Radical scavenging activity: The results of antioxidant activity are given in the Table 4. In
DFPH activity, methanaol extract showed high percentage of inhibition as 71.4 followed by 42.8 for
ethyl acetate extract and 28.5 for petroleum ether extract, respectively. In Fe” chelating activity,
methanol extract showed high percentage of inhibition as 52 followed by ethylacetate as 46.7 and
petroleum ether extract as 40. For antioxidant activity, the methanol extract showed maximum
percentage of inhibition at 50 mg mL™! concentration and it revealed that the reducing properties
are associated with the presence of chemicals in it.

DISCUSSION

Crenerally salt tolerance plant have more amount of phytochemical specially in phenolic
compound. In our result point out phenolics compound pressed in all the extract (methal,
petroleum ether ethyl acetate) (Table 1). Previous studies have reported that salt mash plant.
Miftalkhova ef al. (1999) reported the phytochemical composition such as amine acid composition
and quantitative character of the plant moisture content, carbohydrate and flavonoids of the plant,
Suaeda physophora belongs to the family Chenopodiaceae.,

An et al. (2008) isclated 4 compounds such as methyl 3, B-di-o-caffeoyl quinate,
3, H-di-o-caffeoyl quinic acid, isorhamnetin 3-0-f-D-galactoside and quercetin 3-0-p-D-galactoside
from methanol extract of Suaeda glauca and also studied in vitro hepato protective activity for
these isolated compounds. Banerjee ef «l. (2008) reported an antioxidant activity and total
phenolics of 23 extracts of some selected mangroves associate plants including Suaeda maritima.
S0, in our result indicated moderated compre to previous studies.

Antimicrobial properties of substances are desirable tocls in the control of undesirable
microorganisms especially in the treatment of infections diseases. The active components
usually interfere with growth and metabolism of microorganisms in a negative manner
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Fig. 4(a-d): Antifungal activity of Suaeda monotca, (a) 5. preumoniae (methonal) (b) 4. niger,
{methonal) (c) 4. fumigatus (petroleum ether) and (d) 4. fumigatus (methonal)

{Aboaba et «l., 2008). In the present study, petroleum ether extract showed the maximum zone
of inhibition against P. aeruginosa, V. parahaemolyticus and B. subtilis (Fig. 1, 4 and B),
ethyl acetate extract showed the maximum =zone of inhibition against P. aeruginosa S. aureus
and S. preumoniae and against the fungi 4. flavus, C. albicans, respectively (Fig. 2, 4 and 5) and
methanol extract showed the maximum zone of inhibition B. subtilis, S. aureus, S. pneumoniae and
against fungi 4. fumigatus, respectively. (Fig. 3-5). This may be due to the presence of phenoclic
groups. Steroids and triterpenes are present both in ethyl acetate and methanol extracts but
absent in petroleum ether extract. In our study, the maximum zone of inhibition against
B. subtilis, 5. aureus may be due to the presence of secondary metabolites such as phenolic groups
as suggested by previous reports by Pereira ef al. (2007). This result mention that moderate
compare to (Chandrasekaran et «l., 2009). The significant activity of the results against the
fungi, Candida albicans provides additional confirmation to the phenolic compounds which are
more effective in higher concentration inhibited the growth of all fungi (Winkelhausen ef al., 2005;
Pereira et al., 2007). Antimicrobial activity of salt marsh and coastal medicinal plants
against human pathogenic microorganisms was reported by Ramanathan (2000) and
Sithragaboopathy (2003). For marine drug discovery, antimicrobial and phytochemical
investigation of medicinal mangroves and other coastal flora reported by Latha (2005).
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Fig. Hla-d): Antibacterial activity of Suaeda monoica, (a) V. parahaemolyticus (petrolium ether),
(b) C. albicans (methonal), (¢) S. aureus (methonal) and (d) B. subtilis (methonal)

Even in hospitals, majority of disinfectants such as phenols, lysol, cresols used are belongs
to phenolic groups. The present findings of antimicrobial activity against the fungi A. flavus,
A. fumigatus, A. niger and C. niger revealed its medicinal potential as fungicides to develop new
leads against fungal infections. Thus from our findings, it was concluded that the active principles
responsible for an antimicrobial activity against these tested microorganisms should be isolated and
identified to develop a new lead of therapeutic interest.

The antioxidant activity of different extracts may depend on the presence of polyphencls as
reported by Jayaprakasha ef al. (2003) and Ozkan et al. (2005), respectively. Thus the plants
Suaeda monoica possess the property of antimicrobial and antioxidant property to develop a new
of therapeutic interest. This result suggested that many previcus study (Rhee ef al., 2009;
Thirunavukkarasu et al., 2011). In our previcus study DFPH radical scavenging activity of
Suaeda monoica extract was higher than Sesuvium portuleastrum and among the other coastal
medicinal plants (Thirunavukkarasu et al., 2010), so in our result remain indicate that suggestion.
We recommended that it would be a good antioxidant drug. From our findings, it was concluded
that the bioactive principles responsible for the antimicrobial activity and antioxidant activity
should be identified, 1solated and elucidate its structure for new drug development in

pharmaceutical industry.
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CONCLUSION

The present investigation 1s only a beginning in the direction of search for eco-system natural
antimmercbial in our coastal environment future work needs to include standardization of active
fractions, identification of the active compounds and extensive field testing especially challenge
through different routes for finding out the effective administrative route and commercialization
of the antimicrobials. Further work is needed to identify the compounds which are responsible
for antimicrobials and radical scavenging activities. The information summarized about
the Sueada monoica intended to serve as reference tool to researcher’s in all field of

ethno pharmacology and natural product chemistry.

ACKNOWLEDGMENTS

The authors are grateful tothe Dean, Director and Dr. T. Ramanathan (Assistant professor)
and his Research scholars, Centre of Advanced Study in Marine Biclogy, Faculty of Marine
Sciences Annamalai University, for providing all support during the study period. The second
author thanks to the UGC-BSR Fellowship, for financial support during the period of study.

REFERENCES

Abeaba, O0.0,, S1I. Smith and F.O. Olude, 2006. Antibacterial effect of edible plant extract on
Kscherichia colt 0157: H7. Pak. J. Nutr., 5: 325-327.

An, R.B., D.H. Sohn, G.8. Jeong and Y.C. Kim, 2008. In vitro hepatoprotective compounds from
Suaeda glauca. Arch. Pharm. Res., 31: 594-597,

Bandaranayake, W.M., 1998, Traditional and medicinal uses of mangroves. Mangroves Salt
Marshes, 2: 133-148,

Banerjee, D., 8. Chakrabarti, A.K. Hazra, 8. Banerjee, J. Ray and B. Mukherjee, 2008,
Antioxidant activity and total phenclics of some mangroves in Sundarbans. Afr. J. Biotechnol .,
7. 805-810.

Chandrasekaran, M., K. Kannathasan, V. Venkatesalu and K. Prabhakar, 2009. Antibacterial
activity of some salt marsh halophytes and mangrove plants against methiecillin resistant
Staphylococcus aureus. World J. Microbiol. Bictechnel., 25: 155-160.

Diamond, R.D., 1991, The growing problem of mycoses in patients infected with the human
immunodeficiency virus. Rev. Infectious Dis., 13: 480-486.

Dinis, T.C., V.M. Madeira and LL.M. Almeida, 1994. Action of phenolic derivates (acetoaminophen,
salycilate and Hb-aminosalycilate) as inhibitors of membrane lipid peroxidation and as peroxyl
radical scavengers. Arch. Biochem. Biophys., 315: 161-169,

Ghosh, A., 5. Misra, A K. Duta and A. Choudhury, 1985. Pentacyclic triterpinoids and sterols from
seven species of mangrove. Phytochemistry, 24: 1725-1727.

Harborne, J.B., 1998, Phytochemical Methods: A Guide to Modern Techniques of Flant Analysis.
3rd Edn., Springer, London, ISBN: 9780412572609, Pages: 302,

Jayaprakasha, G.IK., T. Selvi and K.K. Sakariah, 2003. Antibacterial and antioxidant activities of
grape (Vitis vinifera) seed extracts. Food Res. Int., 36: 117-122,

Kanchapoom, T., M.8. Kamel, K. Kasai, K. Yamasaki, C. Picheasconthon and Y. Hiraga, 2001,
Lignan glycosides from Aeanthus ilicifolius. Phytochemistry, 56: 369-372,

Kathiresan, K. and T. Ramanathan, 1997. Medicinal Flants of Parangipettai Coast.
Annamalai University Press, Parangipettail, India, pp: 1-79.

110



Res. oJ. Phytochem., 8 (3): 102-111, 2014

Latha, IN., 2005, Studies on antimicrobial and phytechemical investigation of medicinal mangroves
and other coastal flora for marine drug discovery. M.Se. Thesis, Annanmalai University, India.

Lee, C. K., H. Kim, K.H. Moon and K.H. Shin, 1998, Screening and isolation of antibiotic resistance
inhibitors from herb materials-resistance inhibition of volatile components of Korean aromatic
herbs. Arch. Pharm. Res., 21: 62-66.

Miftakhova, AF., G.S. Burasheva and Z.A. Abilov, 1999, The chemical compositions of some
Kazakhstan glassworts. Chem. Nat. Compd., 35: 225-226.

Ozkan, G., O. SBagdie, M. Ozecan, H. Ozcelik and A. Unver, 2005. Antioxidant and antibacterial
activities of Turkish endemic Sideritis extracts. Grasas y Aceites, B6: 16-20.

Ozsoy, N., A. Can, R. Yanardag and N. Akev, 2008, Antioxidant activity of Smilax excelsa L. leaf
extracts. Food Chem., 110: 571-583.

Padmakumar, K. and K. Ayyakkannu, 1992, Antiviral activity of marine plants. Indian J. Virol.,
13: 33-36.

Pereira, AP., I.C. Ferreira, F. Marcelino, P. Valentao and P.B. Andrade et al., 2007, Phenolic
compounds and antimicrobial activity of olive (Olea europaea L. cv Cobrancosa) Leaves,
Molecules, 12: 1153-1162,

Premnathan, M., K. Chandra, 5. K. Bajpai and K. Kathiresan, 1992, A survey of some Indian
Marine plants for antiviral activity. Bot. Mar., 35: 321-324.

Ramanathan, T., 2000, Studies on medicinal plants of Parangipettai Coast (Southeast coast of
India). Ph.D. Thesis, Annamalai University, India.

Ravikumar, 5., M. Gnanadesigan, J.5. Serebiah and S.J. Inbaneson, 2010. Hepatoprotective effect
of an Indian salt marsh herb Suceda monoica Forsk. Ex. Gmel against concanavalin-A induced
toxicity in rats. Life Sci. Med. Res.

Rhee, M.H., H.J. Park and JY. Cho, 2009. Salicornia herbacea: Botanical, chemical and
pharmacological review of halophyte marsh plant. J. Med. Plants Res., 3: 548-555,

Sadasivam, S. and A. Manickam, 1996. Biochemical Methods for Agricultural Sciences. 2nd Edn.,
New Age International, New Delhi, India, Pages: 2586,

Silva, B.A., F. Ferreres, J.0. Malva and A.C.P. Dias, 2005. Phytochemical and antioxidant
characterization of Hypericum perforatum alcoholic extracts. Food Chem., 90: 157-167.

Sithragaboopathy, IN., 2003, Studies on biolegy and antimicrobial activity of salt marsh and coastal
plants. M.Phil. Thesis, Annanmalai University, India.

Subramanyvam, C., K.B. Rac, CV. Rao and B.V. Rao, 1992. Chemical examination of
Suaeda monoica and Suaeda maritima. Acta Cienca Indica, 18: 7-8.

Thirunavukkarasu, P., L. Ramkumar T. Ramanathan and G. Silambarasan, 2010. Anti oxidant
activity of selected coastal medicinal plants. World J. Fish Mar. Sei., 2: 134-137.

Thirunavukkarasu, P.,, T. Ramanathan and K. Muthazhagan, 2011. Free-radical
scavenging capacity and antioxidant properties of salt marsh herb of a Suaeda maritima (1..)
Dumort. J. Pharm. Res., 4: 2325-2327.

Trease, G.E. and W.C. Evans, 1983, Pharmacognosy. 12th Edn., Balliere Tindall, London, UK,
Winkelhausen, E., R. Pospiech and G. Laufenberg, 2005, Antifungal activity of phenolic
compounds extracted from dried olive pomace. Bull. Chem. Technol. Macedonia, 24: 41-486,
Wu, J., 5. Zhang, @. Xiao, Q. Li, J. Huang, L. Long and L. Huang, 2003. Megastigmane and

flavone glycosides from Acanthus tlicifolius. Pharmazie, 58: 363-364.

Yaushisakono, A., 1978, DFPPH free radical scavenging activity of medicinal plant extract.

Biol. Chem. Biophys., 136: 189-195,

111



	102-111 - Copy_Page_01
	102-111 - Copy_Page_02
	102-111 - Copy_Page_03
	102-111 - Copy_Page_04
	102-111 - Copy_Page_05
	102-111 - Copy_Page_06
	102-111 - Copy_Page_07
	102-111 - Copy_Page_08
	102-111 - Copy_Page_09
	102-111 - Copy_Page_10
	Research Journal of Phytochemistry.pdf
	Page 1


