
 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
216 

BBIIBBLLIIOOGGRRAAPPHHYY  
 

Abbott, W.S., 1925, A method of computing the effectiveness of insecticides, J. Econ. Entomol, 18: 265–267 

Abdulla, M.A., Ahmed, K.A.A., Abu-Luhoom, F.M. and Muhanid, M., 2010, Role of Ficus deltoidea extract in the 
enhancement of wound healing in experimental rats, Biomed Res, 3: 241-245.  

Abo, A., Olugbuyiro, J.A.O. And Famakinde, S.A., 2004, Anti-infective and wound healing properties of flabellaria 
paniculata, African Journal of Biomedical Research, 7: 85–87. 

Acharya, S. N., Acharya, K., Paul, S. and Basu, S. K. 2011, Antioxidant and antileukemic properties of selected 
fenugreek (Trigonella foenum-graecum L.) genotypes grown in western Canada, Can. J. Plant Sci., 91: 
99-105. 

Adonizio, A., Leal, S.M., Jr, Ausubel, F.M. and Mathee, K., 2008, Attenuation of Pseudomonas aeruginosa 
virulence by medicinal plants in a Caenorhabditis elegans model system, Journal of Medical 
Microbiology, 57: 809–813. 

Adwan, D., Shanab, B.A., Adwan, K. and Shanab, F.A., 2006, Antibacterial effects of nutraceutical plants growing 
in palestine on Pseudomonas aeruginosa, Turk Journal of Biology, 30: 239-242. 

Agbafor, K.N. and Nwachukwu, N., 2011, Phytochemical analysis and antioxidant property of leaf extracts of 
Vitex doniana and Mucuna pruriens, Biochemistry Research International, doi:10.1155/2011/459839. 

Agoramoorthy, G., Chandrasekaran, M., Venkatesalu, V. and Hsu, M.J., 2007, Antibacterial and antifungal 
activities of fatty acid methyl esters of the blind-your-eye mangrove from India, Braz. J. Microbiol, 38(4): 
739-742. 

Agunbiade, F.O., Bamidele, I., Olu, O. and Adebowale, K.O., 2009, Phytoremediation potential of Eichhornia 
crassipes in metal-contaminated coastal water, Bioresource Technology, 100: 4521-4526. 

Aharoni, A., Lücker, J. and Bouwmeester, H.J., 2006, Metabolic engineering of terpenoid biosynthesis in plants, 
Proceedings of the Workshop on Plant Secondary Metabolism, South- Korea. 

Ahmed, S.A., Ito, M. and Ueki, K., 1982, Phytotoxic effect of water hyacinth water extract and decayed residue, 
Weed Research Japan, 27: 113-114. 

Aiyegoro, O.A. and Okoh, A.I., 2010, Preliminary phytochemical screening and In vitro antioxidant activities of the 
aqueous extract of Helichrysum longifolium DC, Bmc Complementary and Alternative Medicine, 10: 1-8. 

Ajayi, A.O. and Akintola, T.A., 2010, Evaluation of antibacterial activity of some medicinal plants on common 
enteric food-borne pathogens, African Journal of Microbiology Research, 4(4): 314-316. 

Ajikumar, P.K., Tyo, K., Carlsen, S., Mucha, O., Phon, T.H. and Stephanopoulos, G., 2008, Terpinoids: 
opportunities for biosynthesis of natural product drugs using engineered microorganisms, Molecular 
Pharmaceutics, 5(2): 167-190. 

Akhila, J.S., Deepa, S. and Alwar, M.C., 2007, Acute toxicity studies and determination of median lethal dose, 
Current Science, 93(7): 7. 

 Akhtar, N., Jahan, M.A.A. and Majid, F.Z., 1997, Water hyacinth as a source of organic manure in Bangladesh, 
Bangladesh Journal of Scientific and Industrial Research, 32(1): 1-5. 

Akhtar, N., Uz Zaman, S., Khan, B.A., Amir, M.N. and Ebrahimzadeh, M.A., 2011, Calendula extract: effects on 
mechanical parameters of human skin, Acta Poloniae Pharmaceutica - Drug Research, 68(5): 693-701. 

Akhtar, N., Uz-zaman, S., Khan, B.A., Haji, M., Khan, S., Ahmad, M., Rasool, F., Mahmood, T. and Rasul, A., 
2011, Evaluation of various functional skin parameters using a topical cream of Calendula officinalis 
extract, African Journal of Pharmacy and Pharmacology, 5(2): 199-206. 

Akinmoladun, A.C., Ibukun, E.O. and Dan-Ologe, I.A., 2007, Phytochemical constituents and antioxidant 
properties of extracts from the leaves of Chromolaena odorata, Scientific Research and Essay, 2(6): 
191-194. 

Akinmoladun, A.C., Ibukun, E.O., Afor, E., Obuotor, E.M. and Farombi, E.O., 2007,  Phytochemical constituent 
and antioxidant activity of extract from the leaves of Ocimum gratissimum, Scientific Research and 
Essay, 2(5): 163-166. 

 Akkol, E.K.,  Süntar, L.,  Erdogan, T.F.,  Keleş, H.,  Gonenç, T.M. and  Kıvçak, B., 2012, Wound healing and 
anti-inflammatory properties of Ranunculus pedatus and Ranunculus constantinapolitanus: A 
comparative study, Journal of Ethnopharmacology, 139(2): 478–484. 

http://www.cabdirect.org/search.html?q=au%3A%22Nasima+Akhtar%22
http://www.cabdirect.org/search.html?q=au%3A%22Jahan%2C+M.+A.+A.%22
http://www.cabdirect.org/search.html?q=au%3A%22Majid%2C+F.+Z.%22
http://www.cabdirect.org/search.html?q=do%3A%22Bangladesh+Journal+of+Scientific+and+Industrial+Research%22
http://www.sciencedirect.com/science/article/pii/S0378874111008452
http://www.sciencedirect.com/science/article/pii/S0378874111008452
http://www.sciencedirect.com/science/article/pii/S0378874111008452
http://www.sciencedirect.com/science/article/pii/S0378874111008452
http://www.sciencedirect.com/science/article/pii/S0378874111008452
http://www.sciencedirect.com/science/article/pii/S0378874111008452


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
217 

Akkol, E.K.P., Koca, U., Pesin, I. and Yilmazer, D., 2009, Evaluation of the wound healing potential of Achillea 
biebersteinii Afan. (Asteraceae) by in vivo Excision and Incision Models, eCAM, 1:             1-7.  

Alam, M., 2011, 53(637): SS-038, http://wmoworld.com/wp-content/uploads/MEMON-ALAM-October-2011.pdf. 

Alander, J., Andersson, A.C. and Lindström, C., 2006, Cosmetic emollients with high stability against photo-
oxidation, Lipid Technology, 18(10): 226–230. 

Alexander, A. and Chaudhuri, R.K., 1996, Process for preparation of cinnamate sunscreen agents, United States 
Patent, US005527947A. 

Ali, H. and Dixit, S., 2012, In vitro antimicrobial activity of flavanoids of Ocimum sanctum with synergistic effect of 
their combined form, Asian Pacific Journal of Tropical Disease, S396-S398. 

Ali, H., Lata, N., Ahi, J. and Ganesh, N., 2010, Evaluation of wound-healing activity of Eichhornia crassipes: A 
novel approach, Drug Invention Today, 2: 212-214. 

Ali, H., Patel, M., Ganesh, N. and Ahi, J., 2009, The world’s worst aquatic plant as a safe cancer medicine - 
Antitumor activity on melanoma induced mouse by Eichhornia crassipes: in vivo studies, Journal of 
Pharmacy Research, 2: 1365-1366.   

Ali, M.A., Alam, N.M., Yeasmin, M.S., Khan, A.M., and Sayeed, M.A., 2007, Antimicrobial screening of different 
extracts of Piper longum Linn, Research Journal of Agriculture and Biological Sciences, 3(6): 852-857. 

Aliero, A.A. and Afolayan, A.J., 2006, Antimicrobial activity of Solanum tomentosum, African Journal of 
Biotechnology, 5(4): 369-372. 

Aliu, A.Y. and Nwude, N., 1982, Vet.pharmacology and toxicology experiments. Baraka Press, Nigeria Ltd, Zaria, 
104-109. 

Al-khateeb, I.K., Al-obadi, Y.M. and Ali, H., 2008, Tautomeric transitions with photo-induced  effects using laser 
beam observed in antibiotic erythromycin – estolate,  J. of Al-anbar University for Pure Science, 2(3):              
1-10. 

Alupului, A., Calinescu, I. and Lavric, V., 2009, Ultrasonic vs Microwave extraction intensification of active 
principles from medicinal plants, AIDIC Conference Series, DOI, 10.3303/ACOS0909001. 

Alvarez, A.M.R. and Rodriguez, M.L.G., 2000, Lipids in pharmaceutical and cosmetic preparations, Grasasy 
Aceites, 5(1-2):  74-96. 

Amaral, M.D.C.E.D., Silva, A.J.R.D. and Salatino, A., 1990, Alkanes of surface waxes from eight species of 
aquatic angiosperms, Aquatic Botany, 36: 281-286. 

Amir, M., Mujeeb, M., Khan, A., Ashraf, K., Sharma, D. and Aqil, M., 2012, Phytochemical analysis and in vitro 
antioxidant activity of Uncaria gambir, International journal of green pharmacy. 

Amirah, Prasad, D.M.R. and Khan, M.R., 2012, Comparison of extraction techniques in extraction of gallic acid 
fdrom stem bark  of Jatropha curcas, Journal of Applied  Sciences, 12(11): 1106-1111. 

Amit, J., Namrata, S., Pathak, A.K. and Tailang, M., 2010, Phytochemistry and evaluation of antioxidant activity of 
whole plant of Calotropis Gigantea Linn, Ijrap, 1(1): 120-125. 

 Ananth, K.V.,  Asad, M., Prem Kumar, N.,  Asdaq, S.M.B. and  Rao, G.S.,  2010, Evaluation of wound healing 

potential of Bauhinia purpurea leaf extracts in rats, Indian Journal of Pharmaceutical Sciences, 72(1): 

122-127. 

Andersen, O.M. and Markham, R.K., 2006, Flavonoids, chemistry, biochemitry and applications, Taylor and 
Franceis, London book. 

Anjana, B. and Matai, S., 1990, Composition of Indian aquatic plants in relation of utilization as animal forage, 
Journal of Aquatic Plant Management, 28: 69-73. 

Anjaneyalu, Y.V., Gowda, D.C. and Neelisiddiah, B., 1983, Structural features of a polysaccharide from the mucin 
of water hyacinth, Phytochemistry, 22: 1961-1963. 

Anonymous, 2001, Plant Sterols and Sterolins, Alternative Medicine Review, 6 (2): 203-206. 

Anusha, J.R., Kumari, S.S., Rabisha, I.R.A., Deepika, D.S., Nair, R.S., Remya, K.V. and Jasphin, Y., 2012, In 
vitro antimicrobial activity of holostemma ada-kodian schult. against some staphylococcus species, 
International Journal of Pharmaceutical Research and Development, 4: 267-272.  

 Araujo, M.F.D., Filho, R.B., Carvalho, M.G.D. and Curcino Vieira, I.J.C., 2012, Other compounds isolated from 
simira glaziovii and the 

1
H and 

13
C NMR chemical shift assignments of new 1-epi-castanopsol, Quim. 

Nova, xy: 1-3 

http://wmoworld.com/wp-content/uploads/MEMON-ALAM-October-2011.pdf
http://www.ijpsonline.com/searchresult.asp?search=&author=KV+Ananth&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijpsonline.com/searchresult.asp?search=&author=M+Asad&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijpsonline.com/searchresult.asp?search=&author=N+Prem+Kumar&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijpsonline.com/searchresult.asp?search=&author=S%2E+M%2E+B%2E+Asdaq&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijpsonline.com/searchresult.asp?search=&author=GS+Rao&journal=Y&but_search=Search&entries=10&pg=1&s=0


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
218 

Archana, S., Suchitra, M. and Anirudha, R., 2011, Quantitative Estimation Of β-Sitosterol and Stigmasterol in 
Vivo and in Vitro Terminalia Chebula Ritz, 2(3): 115-116. 

Arifkhodzhaev, A.O. and Shoyakubov, R.S.H., 1995, Polysaccharides of Eichhornia crassipes and Pistia 
stratiotes, Chemistry of Natural Compounds, 31: 620-621. 

Arivoli, S., Ravindran, K. J. and Tennyson, S., 2012, Larvicidal efficacy of plant extracts against the malarial 
vector Anopheles stephensi Liston (Diptera: Culicidae), World Journal of Medical Sciences, 7(2): 77-80. 

Arulpriya, P., Lalitha, P. and Hemalatha, S., 2010, Antimicrobial testing of the extracts of Samanea saman 
(Jacq.)Merr, Der Pharma Chemica, 2(6): 73. 

Arunkumar, S. and Muthuselvam, M., 2009, Analysis of phytochemical constituents and antimicrobial activities of 
Aloe vera L. against clinical pathogens, World Journal of Agricultural Sciences, 5(5): 572-576. 

Ashokan, K.V., 2011, Interaction of leptin and leptin receptors with mahanimbine: a docking study, International 
Journal of Basic and Applied Medical Sciences, 1(1): 44-53. 

Assar, A.A. and El- Sobky, M.M., 2003, Biological and histopathlogical studies of some plant extracts on larvae of 
C. pipiens (Diptera: Culicidae). J. Egypt. Soc. Parasitol., 33(1): 189–200.  

Aswal, A., Kalra, M. and Rout, A., 2012, Preparation and evaluation of polyherbal cosmetic cream, Asian Pacific 
Journal of Tropical Biomedicine, 1-4. 

Austin, A. and Jegadeesan, M., Acute and sub – acute toxicity studies of Hemidesmus indicus var. pubescens 
R.Br., Ancient Science of Life,  XXII(2):1-8. 

Avasthi, S., Gautam, A.K. and Bhadauria, R., 2010, Antifungal activity of plant products against Aspergillus niger: 
A potential application in the control of a spoilage fungus, Biological Forum — An International Journal, 

2(1): 53-55. 

Awad, A.B. and Fink, C.S., 2000, Phytosterols as anticancer dietary components, evidence and mechanism of 
action, American Chemical Society for Nutritioanl Sceinces, 2127-2131. 

Awika, J.M., Rooney, I.W., Wu, X., Prior, R.I. and Zevallos, I.C., 2003, Screening methods to measure antioxidant 
activity of Sorghum (Sorghum bicolor) and Sorghum Products, J. Agric. Food Chem, 51: 6657-6662.  

Ayoola, G.A., Coker, H.A.B., Adesegun, S.A.,  Adepoju-Bello, A.A., Obaweya, K., Ezennia, E.C. and Atangbayila, 
T.O., 2008, Phytochemical screening and antioxidant activities of some selected medicinal plants used 
for malaria therapy in Southwestern Nigeria, Tropical Journal of Pharmaceutical Research, 7(3): 1019-
1024. 

Ayyanar, M. and Ignacimuthu, S., 2009, Herbal medicines for wound healing among tribal people in Southern 
India: Ethnobotanical and Scientific evidences, International Journal of Applied Research in Natural 
Products, 2(3): 29-42. 

Babarindea, S.A., Oyegokeb, O.O. and Adekunle, A.E., 2011, Larvicidal and insecticidal properties of Ricinus 
communis seed extracts obtained by different methods against Tribolium castaneum Herbst 
(Coleoptera: Tenebrionidae), Archives of phytopathology and plant protection, 44(5):451–459. 

Babayi, H., Kolo, I., Okogun, J.I. and Ijah, U.J.J., 2004, The antimicrobial activities of methanolic extracts of 
Eucalyptus camaldulensis and Terminalia catappa against some pathogenic microorganisms, 
Biokemistri, 16(2): 106-111. 

Babu, P.D. and Subhasree R.S., 2009, Antimicrobial activities of Lawsonia inermis - A review, Academic Journal 
of Plant Sciences, 2 (4): 231-232. 

Backhouse, N., Rosales, L., Apablaza, C., Golıty, L., Erazo, S., Negrete, R., Theodoluz, C., Rodrıguez, M.J. and 
Delporte, C., 2008, Analgesic, anti-inflammatory and antioxidant properties of Buddleja globosa, 
Buddlejaceae, J Ethnopharmacol. 116(2): 263-9.  

 Badoni, R., Semwal D.K.  and Rawat, U., 2010,  Fatty acid composition and antimicrobial activity of Celtis 
australis L. Fruits, Jouranl of Scientific research, 2(2): 397-402. 

Bakr, T.M.A., El-Shemi, N.M. and Mesallam, A.S., 1984, Isolation and chemical evaluation of protein from water 
hyacinth, Plant Foods for Human Nutrition, 34: 67-73. 

Balasundram, N., Ai, T.Y., Sambanthamurthi, R., Sundram, K. and Samman, S., 2005, Asia Pac J Clin Nutr, 4(4): 

319-324. 

Bansal, S.K., Singh, K.V., Sharma, S. and Sherwani, M.R.K., 2012, Laboratory observations on the larvicidal 
efficacy of three plant species against mosquito vectors of malaria, Dengue/Dengue Hemorrhagic Fever 
(DF/DHF) and lymphatic filariasis in the semi-arid desert, J. Environ. Biol., 33: 617-621. 

http://www.ncbi.nlm.nih.gov/pubmed/18164566


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
219 

Bansod, S. and Rai, M., 2008, Antifungal activity of essential oils from indian medicinal plants against human 
pathogenic Aspergillus fumigatus and A. niger, World Journal of Medical Sciences, 3(2): 81-88. 

Barai, B.K., Singhal, R.S. and Kulkarni, P.R., 1997, Optimization of a process for preparing carboxymethyl 
cellulose from water hyacinth (Eichornia crassipes), Carbohydrate Polymers, 32: 229-231. 

Baral, B. and Vaidya, G.S., 2011, Bio-assay and phytochemical screening of Water hyacinth of Nepalese 
Wetland, International Journal of Advances in Science and Technology, 3(2): 80-86. 

Baral, B. and Vaidya, G.S., 2011, Biological and chemical assessment of Water hyacinth (Eichhornia crassipes 
(Mart.) Solms.) of Phewa Lake, Nepal, Scientific World, 9(9). 

Baral, B., and Vaidya, G.S., 2011, Bio-assay and phytochemical screening of water hyacinth of Nepalese 
Wetland,  International Journal of Advances in Science and Technology, 3(2). 

Baral, B., Vaidya, G.S., Bhattarai, N., Baniya, R., 2010, Bioassay and screening of bio-active compounds of water 
hyacinth: an invasive aquatic weed of Fewa lake, Abstract in Proceedings of the International 
Conference on Biodiversity, Livelihood and Climate Change in the Himalayas, December 12-14. 

Barua, C.C., Talukdar, A., Begum, S.A., Sarma, D.K., Pathak, D.C., Barua, A.G. and Bora, R.S., 2009, Wound 
healing activity of methanolic extract of leaves of Alternanthera brasiliana Kuntz using in vivo and in vitro 
model, Indian J Exp Biol, 47: 1001-1005.  

Bashir, A., Mujahid, T.Y. and Jehan, N., 2007, Antibiotic resistance profile: isolation and characterization of 
clinical isolates of staphylococci from patients with community-acquired skin infections,  Pak J Pharm 
Sci,  20(4): 299-304. 

Batubara, I., Darusman, L.K., Mitsunaga, T., Aoki, H., Rahminiwati, M., Djauhari, E. and Yamauchi, K., 2011, 
Flavonoid from Intsia palembanica as skin whitening agent, Journal of Biological Sciences, 11: 475-480. 

Bawankar, R., Singh, P., Subashkumar, R., Vivekanandhan, G., Thayumanvan, T. and Babu, S., 2012, 
Comparative analysis and partial functional annotation of phytosterol desaturase gene in plants of 
different botanical families, Research in Plant Biology, 2(1): 41-49. 

Beisson, Y.L., Shorrosh, B., Beisson, F., Andersson, M.X., Arondel, V., Bates, P.D., Baud, S., Bird, D., DeBono, 
A., Durrett, T.P., Franke, R,B.,  Graham, I.A.,  Katayama, K., Kelly, A.A., Larson, T., Markham, J.E., 
Miquel, M., Molina, I., Nishida, I., Rowland, O., Samuels, L., Schmid, K.M.,  Wada, H.,  Welti, R., Xu, C., 
Zallot, R. and Ohlrogge, J., 2010,  Acyl-Lipid Metabolism, The Arabidopsis Book, American Society of 
Plant Biologists,1-65 

Beknal, A.K., korwar, P.G., Halkai, M.A., Kulkarni, U., Patil, B.S. and Soodam, S.R., 2010, Phytochemical 
investigation and antioxidant activity study of Drynaria Quercifolia Linn rhizome, International Journal of 
Current Pharmaceutical Research,  2(4). 

Benabdesselam, F.M., Khentache, S., Bougoffa, K., Chibane, M., Adach, S., Chapeleur, Y. and Max, H., 2007, 
Dominique Laurain-Mattar, Antioxidant activities of alkaloid extracts of two Algerian species of Fumaria : 
Fumaria capreolata and Fumaria bastardii, Rec. Nat. Prod., 1(2-3): 28-35. 

Benveniste, P., 2004, Biosynthesis and accumulation of sterols, Annu. Rev. Plant Biol, 55: 429–57 

Bergier, I., Salis, S.M., César, H.B., Ortega, E.M. and Luengo, C.A.,  Biofuel production from water hyacinth  in 
the Pantanal wetland, Ecohydrology Hydrobiology, 12(1): 77-84. 

Berk, S., Tepe, B., Arslan, S. and Sarikurkcu, C., 2011, Screening of the antioxidant, antimicrobial and DNA 
damage protection potentials of the aqueous extract of Asplenium Ceterach DC., African Journal of 
Biotechnology, 10(44): 8902-8908. 

Bhalodia, N.R., Nariya, P.B., Acharya, R.N. and Shukla, V.J., 2011, Evaluation of in vitro antioxidant activity of 
flowers of Cassia fistula Linn., International Journal of Pharm Tech Research, 3(1): 589-599. 

Bharath, E.N., Manjula, S.N. and Vijaychand, A., 2011, In silico drug designtool for overcoming the innovation 
deficit in the drug discovery process, International Journal of Pharmacy and Pharmaceutical Sciences, 

3(2): 812. 

Bhardwaj, S.K. and Laura, J.S., 2009, Antibacterial activity of some plant-extracts against plant pathogenic 
bacteria xanthomonas campestris pv. Campestris, Indian J. Agric. Res., 43(1): 26-31. 

Bhaskar, B., Avadhani, R., 2012,  In Vitro free radical scavenging activity of Bauhinia Racemosa,  Nitte University 
Journal of Health Science, 2(4): 1-4. 

 Bhat, R.S.,  Shankrappa , J. and  Shivakumar, H.G.,  2007,  Formulation and evaluation of polyherbal wound 
treatments, Asian Journal of Pharmaceutical Sciences,  2(1): 11-17 

Bhatt, B., 2011. Chemical constituents of Solanum xanthocarpum. J. Chem. Pharm. Res., 3: 176-181. 

http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%235224%231997%23999679996%236721%23FLP%23&_cdi=5224&_pubType=J&view=c&_auth=y&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=27f88459b837c0773b28bd8f6f6b7043
http://www.ncbi.nlm.nih.gov/pubmed?term=Bashir%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17604253
http://www.ncbi.nlm.nih.gov/pubmed?term=Mujahid%20TY%5BAuthor%5D&cauthor=true&cauthor_uid=17604253
http://www.ncbi.nlm.nih.gov/pubmed?term=Jehan%20N%5BAuthor%5D&cauthor=true&cauthor_uid=17604253
http://www.ncbi.nlm.nih.gov/pubmed/17604253
http://www.ncbi.nlm.nih.gov/pubmed/17604253


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
220 

Bhattacharya, A. and Kumar, P., 2010, Water hyacinth as a potential biofuel crop, EJEAFChe, 9 (1): 112-122. 

Bhaumik, U.K., Kumar, D.A., Thamilselvan, V., Saha, P., Gupta, M. and Mazumder, U.K, 2008, Antioxidant and 
free radical scavenging property of methanol extract of Blumea Lanceolaria leaf in different in vitro 
models, Pharmacologyonline, 2: 74-89.  

Biapa, P.C.N., Agbor, G.A., Oben, J.E. and Ngogang, J.Y., 2007, Phytochemical studies and antioxidant 
properties of four medicinal plants used in cameroon, Afr. J. Trad. CAM, 4(4): 495 – 500. 

Biswas, T.K. and Mukherjee, B., 2007, Plant medicines of Indian origin for wound healing activity:  A review, Int J 
Low Extrem Wounds, 2(1): 25-39. 

Bloom, P.D., 2006, Epoxidized esters of vegetable oil fatty acids as reactive diluents, US 2006/0020062 A1. 

Bobbarala, V., Katikala, P.K., Duggirala, V. and Penumajji, S., 2009, Control of phytopathogenic fungi 
Colletotrichum graminicola using medicinal plant methanolic extracts, Drug Invention Today, 1: 3-6. 

Bobbarala, V., Katikala, P.K., Naidu, K.C. and Penumajj, S., 2009, Antifungal activity of selected plant extracts 
against phytopathogenic fungi Aspergillus niger F2723, Indian Journal of Science and Technology, 2(4): 
87-90. 

Bodo, R., Azzouz, A. and Hausler, R., 2004a, Antioxidative activity of water hyacinth components, Plant Science, 
166: 893-899. 

Bodo, R., Hausler, R. and Azzouz, A., 2004b, Optimized extraction of total proteic mass from water hyacinth dry 
leaves, J. Environ. Eng. Sci, 3: 529–536. 

Bodoa, R., Azzouz, A. and Hausler, R., 2004, Antioxidative activity of water hyacinth components, Plant Science, 
166: 893–899. 

Bolenz, S., Omran, H. and Gierschner, K., 1990, Treatments of water hyacinth tissue to obtain useful product, 
Biological Wastes, 33: 263-274.  

Bonjar, G.H.S., Nik, A.K., Heydari, M.R., Ghasemzadeh, M.H., Farrokhi, P.R., Moein, M.R., Mansouri, S. and 
Foroumadi, A., 2003, Anti-Pseudomona and anti-bacilli activity of some medicinal plants of Iran, DARU, 

11(4): 157-163. 

Boonkird, S., Phisalaphong, C.M. and Phisalaphong, 2008, Ultrasound-assisted extraction of capsaicinoids from 
Capsicum frutescens on a lab- and pilot-plant scale, Ultrasonics Sonochemistry, 15: 1075–1079. 

Boudet, A.M., 2007, Flavonols and Phenolic Acids in Berries and Berry Products, Doctoral dissertation, Evolution 
and current status of research in phenolic compounds, Phytochemistry 68: 2722–2735.  

Buer, C.S., Imin, N. and Michael, A., 2010, Djordjevic flavonoids: new roles for old molecules, Journal of 
Integrative Plant Biology, 52(1): 98–111. 

Bukar, A., Mukhtar, M.D. and Hassan, A.S., 2009, Phytochemical screening and antibacterial activity of leaf 
extracts of Senna siamea (lam) on pseudomonas aeruginosa, Bayero Journal of Pure and Applied 
Sciences, 2(1): 139-142.  

Burdi, D.R., Hasan, M. and Uddin, V., 1991, Sterols and a glycoside from the flowers of Inula Grantioides, 
Pakistan Journal of Pharmaceutical Sciences 4(2):131-136. 

Burdulis, D., Aarkinas, A., Jasutien, I., Stackevi E., Nikolajevas, I. and Janulis, V., 2009, Comparative study of 
anthocyanin composition, antimicrobial and antioxidant activity in bilberry (vaccinium myrtillus l.) and 
blueberry (vaccinium corymbosum l.) Fruits, Acta Poloniae Pharmaceutica - Drug Research, 66(4): 399-
408. 

Burger, C., Fischer, D.R., Cordenunzzi, D.A., Batschauer, A.P.D.B., Filho, V.C., Soares, A.R.D.S., 2005, Acute 
and subacute toxicity of the hydroalcoholic extract from Wedelia paludosa (Acmela brasiliensis) 
(Asteraceae) in mice, J Pharm Pharmaceut Sci, 8(2): 370-373. 

Bylka, W., Matlawska, I. and Pilewski, N.A., 2004, Natural flavonoids as antimicrobial agents, JANA, 7(2): 24-31. 

Cantrill, R., 2008, Phytosterols, phytostanols and their esters, chemical and technical assessment, phytosterols, 
phytostanols and their esters, (Ph.D-Reviewed by Yoko Kawamura, Ph.D., for the 69

th
 Jecfa, CTA), 

1(13). 

Cao, C., Lu, S., Kivlin, R., Wallin, B. and Card, E., et al., 2009, SIRT1 confers protection against UVB-and H2O2-
induced cell death via modulation of p53 and JNK in cultured skin keratinocytes, Journal of Cellular and 
Molecular Medicine 13: 3632–3643. 

Cao, H.Q., Yue, Y.D., Peng, Z.H., Hua, R.M. and Tang, F., 2004, Evaluation of extracts from bamboo for 
biological activity against Culex Pipiens pallens, Entomologia Sinica, 11(4): 267-273. 



 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
221 

Castellanos, L., de Correaa, R.S., Martıneza, E. and Calderonb, J.S., 2002, Oleanane triterpenoids from Cedrela 
montana (Meliaceae), Z. Naturforsch. 57c: 575D578 

Center for Drug Evaluation and Research (CDER)U.S. Department of Health and Human Services , Food and 
Drug Administration, Guidance for Industry Limiting the Use of Certain  Phthalates as Excipients in  
CDER-Regulated Products March 2012  CMC. 

Center, T.D. and Wright, A.D., 1991, Age and phytochemical composition of Waterhyacinth (Pontederiaceae) 
leaves determine their acceptability to Neochetina eichhorniae (Coleoptera: Curculionida), 
Environmental Entomology, 20: 323-334. 

Center, T.D., Hill, M.P., Cordo, H. and Julien, M.H., 2002, USDA Forest Service Publication, 41. 

Cert, A., Moreda, W., and Perez-Camino, M.C., 2000, Methods of preparation of fatty acid methyl esters (FAME). 
Statistical assessment of the precision characteristics from a collaborative trail, Grasasy Aceites, 51(6): 
447-456. 

Cervellati, R., Speroni, E., Govoni, P., Guerra, M.C., Costa, S., Arnold, U.W. and Stuppner, H., 2004, Wulfenia 
carinthiaca Jacq., antioxidant and pharmacological activities, Z. Naturforsch. 59c: 255-262  

Chakrabarthy, H., 2009, FAO Fisheries and Aquaculture, Technical paper No 531, Rome, FAO 123. 

Chakraborti, A.K. and Thilagavathi R., 2004, Computer–aided design of selective COX–2 Inhibitors: molecular 
docking of structurally diverse cyclooxygenase–2 Inhibitors using FlexX, Internet Electronic Journal of 
Molecular Design, 3: 704–719. 

Chakraborty, D. and Shah, B., 2011, Antimicrobial, anti-oxidative and anti-hemolytic activity of Piper Betel leaf 
extracts, International journal of Pharmacy and Pharmaceutical Sciences, 3(3): 192-199.  

Chakradhar, D., Narendra, A. and Nagaraju, K., 2010, Laboratory evaluation of grain protectant efficacy of 
different foliar extracts against maize weevil- Sitophilus zeamais (Motschulsky), Arch Phytopathol Pfl, 
43: 1809–1818. 

Chan, E.W.C., Lim, Y.Y., Wong, L.F., Lianto, F.S., Wong, S.K., Lim, K.K., Joe, C.E. and Lim, T.Y., 2008, 
Antioxidant and tyrosinase inhibition properties of leaves and rhizomes of ginger species, Food 
Chemistry, 109: 477–483. 

Chanda, S. and Dave, R., 2009, In vitro models for antioxidant activity evaluation and some medicinal plants 
possessing antioxidant properties: An overview, African Journal of Microbiology Research, 3(13): 981-
996. 

Chandrasekaran, M., SenthilKumar, A. and Venkatesalu, V., 2011, Antibacterial and antifungal efficacy of fatty 
acid methyl esters from the leaves of Sesuvium portulacastrum L., Eur Rev Med Pharmacol Sci, 15(7): 
775-80. 

Chang, C.J., Tzeng, T.F., Liou, S.S., Chang, Y.S. and Liu, I.M., 2012, Acute and 28-day subchronic oral toxicity 
of an ethanol extract of Zingiber zerumbet (L.) Smith in Rodents, Evidence-Based Complementary and 
Alternative Medicine, Article ID 608284, 11. 

Chang, S.J., Lin, T.H. and Chen, C.C., 2001, Constituents from the stems of Dendrobium Clavatum Var. 
Aurantiacum, J Chin Med, 12(3): 211-218. 

Chantiratikul, P., Meechai, P. and Nakbanpotec, W., 2009, Antioxidant activities and phenolic contents of extracts 
from Salvinia molesta and Eichornia crassipes, Research Journal of Biological Sciences, 4(10): 1113-

1117. 

Chao, P.D.L., Hsiu, S.L. and Hou, Y.C., 2002, Flavonoids in herbs : biological fates and potential interactions with 
Xenobiotics, Journal of Food and Drug Analysis, 10(4): 219-228. 

Chapman, K., 2007, Challenging the regulatory requirement for acute toxicity studies in the development of new 
medicines, A workshop report, by NC3Rs -Sally Robinson, AstraZeneca. 

Chaudhry, R., Venugopal, P. and Chopra, P., 1987, Prosthetic mitral valve mucormycosis caused by mucor 
species, International Journal of Cardiology, 17: 333-335. 

Chauhan, U. K., Soni, P.,  Shrivastava, R.,  Mathur, K. C. and  Khadikar P. V., 2003, Antimicrobial activities of the 
rhizome of Curcuma longa linn, Oxidation communications,  26(2): 266-270.  

Chen, M.J., Liu, J.R., Sheu, J.F., Lin, C.W. and Chuang, C.L., 2006, Study on skin care properties of milk Kefir 
whey, Asian-Aust. J. Anim. Sci., 19(6): 905-908. 

Chen, W., Li, Y. and  Guo, Y., 2012, Terpenoids of Sinularia soft corals: chemistry and bioactivity, Acta 
Pharmaceutica Sinica B, 2(3): 227–237. 

http://www.cabdirect.org/search.html?q=do%3A%22Research+Journal+of+Biological+Sciences%22


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
222 

Cheng, J., Li, Y.S., Roberts, R.L. and Walker, G., 1997, Analysis of 2-ethylhexyl-p-methoxycinnamate in 

sunscreen products by HPLC and Raman spectroscopy, Talanta, 44(10): 1807-13. 

Cheng, S.S., Huang, C.G., Chen, W.J., Kuo, Y.H. and Chang, S.T., 2008, Larvicidal activity of tectoquinone 
isolated from red heartwood-type Cryptomeria Japonica against two mosquito species, Bioresource 
Technology, 99:3617–3622. 

Cherney, E.C. and Baran P.S., 2011, Baran terpenoid-alkaloids: their Biosynthetic twist of fate and total 
synthesis, Isr. J. Chem., 51: 391–405. 

Chethan,J., Kumara, K.S., Sekhar, K.S. and Prakash, H.S., 2012, Antioxidant, antibacterial and DNA protecting 
activity of selected  medicinally important asteraceae plants, International Journal of Pharmacy and 
Pharmaceutical Sciences, 4(2). 

Chhajed, S.S., Hiwanj, P.B., Bastikar, V.A., Upasani, C.D., Udavant, P.B., Dhake, A.S. and Mahajan, N.P., 2010, 
Structure based design and In-Silico molecular docking analysis of some novel benzimidazoles, 
International Journal of ChemTech Research, 2(2): 1135-1040.  

Choi, J.M., Lee, H.J., Kim, K.H., Ahn, K.S., Shim, B.S., Kim, N.I., Song, M.C., Baek, N.I. and Kim, S.H., 2007, 
Identification of campesterol from Chrysanthemum coronarium L. and its antiangiogenic activities, 
Phytother Res, 21(10): 954-9. 

Choi, J.S., Bae, H.J. and Choi, I.S., 2011, In vitro antibacterial and anti-inflammatory properties of seaweed 
extracts against acne inducing bacteria, Propionibacterium acnes, Journal of Environmental Biology, 32: 

313-318. 

Choi, S., Langenbach, R. and Bosetti, F.,  2008, Genetic deletion or pharmacological inhibition of 
cyclooxygenase-1 attenuate lipopolysaccharide induced inflammatory response and brain injury, The 
FASEB Journal, 22:1491-1502. 

Choi, S.Y., Kim, S.S., Lee, Y., Lee, B.H. and Han, C., 2010, Phenolic compounds content and tyrosinase 
inhibitory effect of unripe apple extracts, J. Appl. Biol. Chem., 53(2): 87-90. 

Christie, W.W., 2012, Sterols 3.  Sterols and their conjugates from plants and lower organisms: structure, 
occurrence, Biochemistry and Analysis, 1-8. 

Chuang, Y.H. and Ju, Y.H., 2006, Separation of campesterol and β-sitosterol from a sterol mixture, separation 
science and technology, J Nutr Sci Vitaminol (Tokyo). 41: 3027–3038.  

Chunlaratthanaphorn, S., Lertprasertsuke, N., Srisawat, U., Thuppia, A., Ngamjariyawat, A., Suwanlikhid, N. and 
Jaijoy, K., 2007, Acute and subchronic toxicity study of the water extract from dried fruits of Piper nigrum 
L. in rats, Songklanakarin J. Sci. Technol., 29(1): 109-124. 

Chu-tse, W., Xue-tao, P., Jun-rong, C. and Hui-hua, Xue., 1993,  A new pharmacological activity of dibutyl 

phthalate (DBP) on selective elimination of tumor cells from bone marrow Leukemia Research, 17(7): 
557–560. 

Ciocan, I.D. and Bara, I.I., 2007, Plant products as antimicrobial agents, Analele stiintifice ale Universitatii 
Alexandru Ioan Cuza, Sectiunea Genetica si Biologie Moleculara, TOM VIII. 

Cisowska, A., Wojnicz, D. and Hendrich, A.B., 2011, Anthocyanins as antimicrobial agents of natural plant origin, 
Nat Prod Commun, 6(1): 149-56 

Croteau, R., Kutchan, T.M., Lewis, N.G., Buchanan, B., Gruissem, W., Eds, R.J., 2000, Natural products 
(Secondary Metabolites), biochemistry & molecular biology of plants, American Society of Plant 
Physiologists: 1250-1264. 

Crozier, A., Clifford, M.N. and Ashihara, H., 2006, Cataloging-in-Publication Data Plant secondary metabolites: 
occurrence, structure and role in the human diet/edited, Blackwell Publishing Ltd, Library of Congress, 
86-87. 

Cushnie, T.P.T. and  Lamb, A.J., 2005, Antimicrobial activity of flavonoids, International Journal of Antimicrobial 
Agents, 26: 343–356. 

Cutler, R.R. and Wilson, P., 2004, Antibacterial activity of a new, stable, aqueous extract of Allicin against 
methicillin-resistant Staphylococcus aureus, British Journal of Biomedical Science, 61(2): 1-4.  

Dada, A.S., 2002, The utilization of water hyacinth (Eichhornia Crassipes) by West African Dwarf (wad) growing 
goats, Afr. J. Biomed. Res., 4: 147–149. 

Daisy, P., Mathew, Suveena, S. and Rayan, N.A., 2008, A Novel terpenoid from Elephantopus Scaber – 
Antibacterial activity on Staphylococcus Aureus: A substantiate computational approach, Int J Biomed 
Sci, 4(3): 196-203. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Cheng%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18966921
http://www.ncbi.nlm.nih.gov/pubmed?term=Li%20YS%5BAuthor%5D&cauthor=true&cauthor_uid=18966921
http://www.ncbi.nlm.nih.gov/pubmed?term=L%20Roberts%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18966921
http://www.ncbi.nlm.nih.gov/pubmed?term=Walker%20G%5BAuthor%5D&cauthor=true&cauthor_uid=18966921
http://www.ncbi.nlm.nih.gov/pubmed/14598915
http://www.sciencedirect.com/science/article/pii/014521269390084X
http://www.sciencedirect.com/science/article/pii/014521269390084X
http://www.sciencedirect.com/science/article/pii/014521269390084X
http://www.sciencedirect.com/science/article/pii/014521269390084X
http://www.sciencedirect.com/science/journal/01452126
http://www.sciencedirect.com/science/journal/01452126/17/7
http://www.ncbi.nlm.nih.gov/pubmed?term=Cisowska%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21366068
http://www.ncbi.nlm.nih.gov/pubmed?term=Wojnicz%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21366068
http://www.ncbi.nlm.nih.gov/pubmed?term=Hendrich%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=21366068
http://www.ncbi.nlm.nih.gov/pubmed/21366068


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
223 

Dar, S.A., Yousuf, A.R, Ganai, F.A., Sharma, P., Kumar, N. and Singh, R., 2012,  Bioassay guided isolation and 
identification of anti-inflammatory and anti-microbial compounds from Urtica dioica L. (Urticaceae) 
leaves,  African Journal of Biotechnology, 11(65): 12910-12920. 

Dash, G.K. and Murthy, P.N, 2011, The wound healing effects of a new polyherbal formulation, Der Pharmacia 
Lettre, 3(1): 342-349. 

Dash, G.K. and Murthy, P.N., 2011, Evaluation of Argemone mexicana Linn. leaves for wound healing activity. J 
Nat Prod Plant Resour, 1: 46-56.  

De Las Heras B. and Hortelano, S., 2009, Molecular basis of the anti-inflammatory effects of terpenoids, 
Inflammation & Allergy - Drug Targets, 8: 28-39. 

De-Carvalho, M.G., Cardozo, M.A.R., Catunda Junior F.E.A. and Carvalho, C.G.D., 2010, Chemical constituents 
of Piptadenia gonoacantha (Mart.) J.F. Macbr (pau jacare), Anais Da Academia Brasileira De Ciencias, 

82(3): 561-567. 

Dendougui, H., Seghir, S., Belloum, Z., Benayache, F., Leon, F., Brouard, I., Bermejo, J. and Benayache, S., 
2001, A New labdane diterpene and other constituents from Marrubium deserti Noe ex coss. Rec. Nat. 
Prod, 5(4): 300-304.  

Deshwal, V.K., 2012, In vitro antibacterial activity of water and ethanol extract of Tribulus Terrestris on the growth 
of Pseudomonas aeruginosa by disc diffusion test, Internationaal journal of plant, animal and 
environmental sciences, 2(2): 235-238 

Desmarchelier, C., Mongelli, E., Coussio, J. and Ciccia, G., 1997, Inhibition of lipid peroxidation and iron (II)-
dependent DNA damage by extracts of Pothomorphe peltata (L.) Miq., Brazilian Journal of Medical and 
Biological Research, 30: 85-91. 

Devanand, P. and Usharani, R., 2008, Biological potency of certain plant extracts in management of two 
lepidopteran pests of Ricinus communis L., Journal of Biopesticides, 1: 170-176. 

Devappa, R.K.  Harinder, P.S. M. and Becker, K., Jatropha Diterpenes: a review, J Am Oil Chem Soc. 

Devi, P.S., Kumar, M.S. and Das, M.S., 2012, DNA damage protecting activity and free radical scavenging 
activity of anthocyanins from red sorghum(Sorghum bicolor) Bran, Biotechnology Research 
International, ID 258787: 9. 

Díaz, M.F. and Gavín, J.A., 2007, Characterization by NMR of Ozonized Methyl Linoleate, J. Braz. Chem. Soc., 

18(3): 513-518. 

Diegelmann, R.F. and Evans, M.C., 2004, Wound healing: An overview of acute, fibrotic and delayed healing, 
Frontiers in Bioscience, 9: 283-289. 

Dilber, S.P.Lj. Dobric, S., Juranic, Z.D., Markovic, B.D., Vladimirov, S.M.  and Juranic, I.O., 2008, Docking studies 
and anti-inflammatory activity of β-Hydroxy-β-arylpropanoic Acids, Molecules, 13: 603-615. 

Doan, T., 2011, Fatty acid reductases (FAR): Insights into the biosynthesis of fatty alcohols in plants and 
bacteria, Doctoral Thesis, Swedish University of Agricultural Sciences. 

Do-Nascimento, A.M. and De-Oliveira, D.C.R., 2001, Kaurene diterpenes and other chemical constituents from 
Mikania stipulacea (M. Vahl) Willd, J.Braz. Chem. Soc., 12(4): 552-555. 

Donkwe, S.M.M., Happl, E.N., Wansi, J.D., Lenta, B.N., Devkota, K.P., Neumann, B., Stammler, H.G. and 
Sewald, N., 2012,   Oxidative burst inhibitory and cytotoxic activity of constituents of the fruits of 
Odyendyea gabonensis, Planta Med. 

Dubey, V.S., Bhalla, R. and Luthra, R., 2003, An overview of the non-mevalonate pathway for terpenoid 
biosynthesis in plants, J. Biosci. 28: 637–646. 

Duh, P.D., 1998, Antioxidant activity of Budrock (Arctium lappa Linn): Its scavenging effect on free radical and 
active oxygen, J Am Oil Chem Soc, 75: 455-461 

Ebrahimzadeha, M.A., Nabavia, S.M., Nabavia, S.F., Bahramianc, F. and Bekhradnia, A.R., 2010, Antioxidant 
and free radical scavenging activity of H. Officinalis I. Var. Angustifolius, V. Odorata, B. Hyrcana and C. 
Speciosum, Pak. J. Pharm. Sci., 23(1): 29-34. 

Edigênia, C.C.,  Araujoa,  Limaa, M.A.S.,  Nunesb, E.P. and Silveira, E.R., 2005,  Abietane Diterpenes from 
Hyptis platanifolia, J. Braz. Chem. Soc., 16(6B):1336-1341. 

 Ehrlich, H.P. and Hunt, T.K., 1968, Effects of cortisone and vitamin A on wound healing, Ann Surg., 167(3): 324–
328. 

Ekins, S., Mestres, J. and Testa, B., 2007, In silico pharmacology for drug discovery: applications to targets and 
beyond, British Journal of Pharmacology, 152: 21–37. 



 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
224 

Eknamkul, W.D.  and Potduang, B., 2003, Biosynthesis of β-sitosterol and stigmasterol in Croton sublyratus 
proceeds via a mixed origin of isoprene units, Phytochemistry, 62: 389–398. 

Emen, S., Ceken, B., Kızıl, G. and Kızıl, M., 2009, DNA damage protecting activity and in vitro antioxidant 

potential of the methanol extract of Cyclotrichium niveum, Pharmaceutical Biology,  47(3):  219-229. 

Enien, A.A., Abd, A.M.A., Shalaby, E.A., Ela, F.A., Allah, A.M.N., Mahmound, A.M. and Shemy, H.A.E., 2011, 
Eichhornia crassipes (Mart) Solms. From water parasite to potential medical remedy, Plant Signalling 
and Behaviour, 6: 834-836 

Eyo, A.A., 2002, Review of possibilities of water hyacinth (Eichhornia crassipes) utilization for biogas production 
by rural communities in Kainji Lake basin, Proceedings of the International Conference on Water 
Hyacinth, 52-64 New Bussa, Nigeria.  

Fadaei, V., 2012, Milk Proteins-derived antibacterial peptides as novel functional food Ingredients, Annals of 
Biological Research, 3(5): 2520-2526.     

Faleye, F.J., 2012, Steriods constiturnts of Dioclea Reflexa hook seeds, J. Pharm. Scien Innov, 1: 89-90. 

Falodun, A., Ali, S., Quadir, I.M. and Choudhary, I.M.I., Phytochemical and biological investigation of chloroform 
and ethylacetate fractions of Euphorbia heterophylla leaf (Euphorbiaceae), Journal of Medicinal Plants 
Research, 2(12): 365-369. 

Fareed, M.F., Haroon, A.M. and Rabeh, S.A., 2008, Antimicrobial activity of some macrophtyes from Lake 
Manzalah (Egypt), Pakistan Journal of Biological Sciences, 11: 2454-2463.  

Fiehn, O., 2006, Metabolite profiling in Arabidopsis, Methods Mol Biol, 323: 439–447. 

Finney, D.J., 1971, Probit analysis. Cambridge University, London, Pp: 68-78. 

Forgo, P. and Kover, K.E., 2004, Gradient enhanced selective experiments in the 
1
H NMR  chemical shift 

assignment of the skeleton and  side chain resonances of Stigmasterol, a phytosterol derivative, 
Steroids, 69: 43-50. 

Forgues, S.F., and Ali, F.A., 2004, Bis (azacrown ether) and bis (benzocrown ether) dyes: butterflies, tweezers 
and rods in cation binding, Journal of Photochemistry and Photobiology C: Photochemistry Reviews, 5: 

139–153. 

Frederich, M., Tits, M. and Angenot, L., 2008, Potential antimalarial activity of indole alkaloids, Transactions of 
the Royal Society of Tropical Medicine and Hygiene, 102: 1-19. 

Fruscia, P. D., Ho, K. K., Laohasinnarong S., and Khongkow M.,   The Discovery of Novel 10,11-Dihydro-5H- 
dibenz[b,f]azepine SIRT2 Inhibitors, Electronic Supplementary Material (ESI) for Medicinal Chemistry 
Communications, The Royal Society of Chemistry 2012 

Gallova, J., Uhrikova, D., Kucerka, N., Svorkova, M., Funari, S.S., Murugova, T.N.,  Almasy, L., Mazur, M. and  
Balgavy, P., 2011, Influence of cholesterol and β-Sitosterol on the structure of EYPC bilayers, J 
Membrane Biol, 243: 1–13. 

Ganguly, P.K., Chatterjeea and Dey, A., 2012, Studies on ethanol production from water hyacinth—A review, 
Renewable and Sustainable Energy Reviews, 16: 966–972. 

Gangwal, A., Parmar, S. K. and Sheth, N. R., 2010, Triterpenoid, flavonoids and sterols from Lagenaria siceraria 
fruits, Der Pharmacia Lettre, 2(1): 307-317. 

Gao, F., Li, Y.Y., Wang, D., Huang, X. and Liu, Q., 2012, Diterpenoid alkaloids from the Chinese traditional herbal 
―Fuzi‖ and their cytotoxic activity, Molecules, 17: 5187-5194. 

Gao, H., Shupe, T.F., Hse, C.Y. and Eberhardt, T.L., 2006, Antioxidant activity of extracts from the bark of 
Chamaecyparis lawsoniana (A. Murray) Parl., Holzforschung, 60: 459–462. 

Gaonkar, S.M. and Kulkarni, P.R., 1986, Microcrystalline cellulose from water hyacinth, Acta Polymerica, 37: 189-
190. 

Gaonkar, S.M. and Kulkarni, P.R., 1987, Practical applications of microcrystalline cellulose prepared from water 
hyacinth in food formulations, Research and Industry, 31: 245-255. 

Garba, S. and Okeniyi, S.O., 2012, Antimicrobial activities of total alkaloids extracted from  some Nigerian 
medicinal plants, Journal of Microbiology and Antimicrobials,  4(3): 60-63. 

Garcia, V.M.N., Gonzalez, A., Fuentes, M., Aviles, M., Rios, M.Y., Zepeda, G. and Rojas, M.G., 2003, Antifungal 
activities of nine traditional Mexican medicinal plants, Journal of Ethnopharmacology, 87: 85–88. 

Gaspari, A.A. and Rietschell, 1985, Anti-inflammatory properties of an oxidised sterol, The Journal of 
Investigative Dermatology, 84: 126-129. 

http://www.ingentaconnect.com/content/apl/phbi


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
225 

Georges, P., Sylvestrea, M., Rueggerb, H. and Bourgeois, P., 2006, Ketosteroids and hydroxyketosteroids, minor 
metabolites of sugarcane wax, Steroids, 71: 647–652. 

Ghabbour, E.A., Daviesd, G., Lam, Y.Y. and Vozzella, M.E., 2004, Metal binding by humic acids isolated from 
water hyacinth plants, Journal of Environment and Pollution, 131: 445-451. 

Ghosh, A., Chowdhury, N. and Chandra, G., 2012, Plant extracts as potential mosquito larvicides, Indian J Med 
Res., 135: 581-598. 

Gil, M.I., Barberan, F.A.T., Pierce, B.H., Holcroft, D.M. and Kader, A.A., 2000, Antioxidant activity of pomegranate 
juice and its relationship with phenolic composition and processing, J. Agric. Food Chem, 48: 4581-
4589. 

Girisuta, B., Danon, B., Manurung, R., Janssen, L.P.B.M. and Heeres, H.J., 2008, Experimental and kinetic 
modelling studies on the acid-catalysed hydrolysis of the water hyacinth plant to levulinic acid, 
Bioresource Technology, 99: 8367-8375. 

Gomes, A., Das, R., Sarkhel, S., Mishra, R., Mukherjee, S., Bhattacharya, S. and Gomes, A., 2010, Herbs and 
herbal constituents active against snake bite, Indian Journal of Experimental Biology, 48: 865-878. 

Gon, K.J., Mu, L.J., Hwa, L.J. and Sun, L.S., 1994, Method for preparing dibutyl phthalate, Korea Patent 
1019940030926. 

Goncalves, L.D., Almeida, H.R., Oliveira, P.M.D., Lopes, N.P., Turatti, I.C.C., Archanjo, F.C. and Grael, C.F.F., 
2011, Contribution for the phytochemical studies of ageratum fastigiatum, Brazilian Journal of 
Pharmacognosy, 21(6): 936-942. 

Gordon, M.F., 1990, The mechanism of antioxidant action in vitro. In Food Antioxidants, Hudson, B. J. F., Ed. 
Elsevier Applied Science, London, U.K, 1-18. 

Goswami, P.C., Nag, B., Sharma, A.K., Archana, B., Singh, H.D. and Baruh, J.N., 1983, Waterhyacinth as a 
prospective source of stigmasterol, Current Science, 52: 806-809. 

Goto, T., Takahashi, N., Hirai,  S. and Kawada, T, 2010, Various terpenoids derived from herbal and dietary 
plants function as PPAR modulators and regulate carbohydrate and lipid metabolism, PPAR Research, 
9. 

Govindarajan, M., Jebanesan, A. and Pushpanathan, T., 2008, Larvicidal and ovicidal activity of Cassia fistula 
Linn. leaf extract against filarial and malarial vector mosquitoes, Parasitol Res 102: 289–292. 

Gowri, S.S., Pavitha, S. and Vasantha, K., 2011, Free radical scavenging capacity and antioxidant activity of 
young leaves and barks of Acacia Nilotica (l.) del, International Journal of Pharmacy and Pharmaceutical 
Sciences, 3(1): 160-164. 

Gowthami, M., Tamil Selvi, S., Senthil Kumar, G. and Panneerselvam,  A., 2012, Phytochemical analysis and 
antibacterial properties of leaf extract of Azima tetracantha (Lam.), Asian Journal of Plant Science and 
Research, 2012, 2 (2):110-114 

Greca, M.D., Lanzetta, R., Mangoni, L., Monaco, P. and Previtera, L., 1991, A bioactive benzoindenone from 
Eichhornia crassipes Solms, Bioorganic & Medicinal Chemistry Letters, 1: 599-600.  

Greca, M.D., Lanzetta, R., Molinaro, A., Monaco, P. and Previtera, L., 1992a, Phenalene metabolites from 
Eichhornia crassipes, Bioorganic & Medicinal Chemistry Letters, 2: 311-314.  

Greca, M.D., Molinaro,  A.M., Greca, M.D., Molinaro, A., Monaco, P and Previtera, L., 1992 b, Dimeric phenalene 
metabolites from Eichhornia crassipes, Tetrahedron, 48:  3971-3976.  

Greca, M.D., Molinaro, A., Monaco, P. and Previtera, L., 1993, Degraded phenalene metabolites in Eichhornia 
crassipes, Natural Product Letters, 1: 233-238. 

Greca, M.D., Monaco, P. and Previtera, L., 1991, New oxygenated sterols from the weed Eichornia crassipes 
Solms, Tetrahedron, 47: 7129-7134. 

Greca, M.D., Previtera, L. and Zarrelli, A., 2008, Revised structures of phenyphenalene derivatives from 
Eichhornia crassipes, Tetrahedron Letters, 49: 3268-3272. 

Greca, M.D., Previtera, L. and Zarrelli, A., 2009, Structures of new phenylphenalene-related compounds from 
Eichhornia crassipes (water hyacinth), Tetrahedron, 65: 8206-8208. 

Griebel, T. and Zeier, J., 2010, A role for β-sitosterol to stigmasterol conversion in plant–pathogen interactions, 
The Plant Journal, 63(2): 254-268. 

Grotewold, E., 2006, The science of flavonoids, Springer Science_Business Media, Inc., 233 Spring Street, New 
York,NY 10013, USA. 

http://patent.ipexl.com/inventor/Kim_Jeong_Gon_1.html
http://patent.ipexl.com/inventor/Lee_Jeong_Mu_1.html
http://patent.ipexl.com/inventor/Lee_Jong_Hwa_1.html
http://patent.ipexl.com/inventor/Lim_Seok_Sun_1.html
http://patent.ipexl.com/topic/Method_for_preparing_dibutyl_phthalate_1.html


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
226 

Grycova, L., Dostal, J. and Marek, R., 2007, Quaternary protoberberine alkaloids, Phytochemistry 68:150–175 

Guha, G., Rajkumar, V., Kumar, A.R. and Mathew, L., 2009, Therapeutic potential of polar and non-polar extracts 
of Cyanthillium Cinereum In vitro, ECAM, 1-11. 

Guha, G., Rajkumar, V., Mathew, L. and Kumar, R.A., 2011, The antioxidant and DNA protection potential of 
Indian tribal medicinal plants, Turk J Biol, 35: 233-242. 

Guimaraes, C.M., Giao, M.S., Martinez, S.S., Pintado, A.I., Pintado, M.E., Bento, L.S. and Malcata, F.X., 2007, 

Antioxidant activity of sugar molasses, including protective effect against DNA oxidative damage, J Food 

Sci., 72(1): C039-43. 

Gul, M.K. and Amar, S., 2006, Sterols and the phytosterol content in oilseed rape (Brassica napus L.), Journal of 
Cell and Molecular Biology, 5: 71-79. 

Gunnarsson, C.C. and Peterson, C.M., 2007, Water hyacinths as a resource in agriculture and energy 
production: a literature review, Waste Management, 27: 117-129. 

Guo, S. and DiPietro, L.A., 2010, Factors affecting wound healing, J Dent Res, 89(3): 219-229. 

Gupta, A., Naraniwal, M. and Kothari, V., 2012, Modern extraction methods for preparation of bioactive plant 
extracts, International Journal of Applied and Natural Sciences, 1(1): 8-26. 

Gupta, A., Upadhyay, N.K., Sawhney, R.C. and Kumar, R., 2008, A poly-herbal formulation accelerates normal 

and impaired diabetic wound healing, Wound Repair Regen, 16(6):784-90. 

Gupta, D., Mann, S., Sood, A. and Gupta, R.K., 2011, Phytochemical, nutritional and antioxidant activity 
evaluation of seeds of jackfruit (Artocarpous Heterolphyllus Lam.), International Journal of Pharma and 
Bio Sciences, 2(4): 336-345. 

Gupta, N., Saxena, G. and Kalra, S.S., 2011, Antimicrobial activity pattern of certain Terpenoids, International 
Journal of Pharma and Bio Sciences, 2(1): 87-91. 

Guttula, S.V., Rao, A.A., Sridhar, G. R. and Chakravarthy, M.S., 2011, Protein ligand interaction analysis and in 
silico potential drug target identification in diabetes mellitus and nephropathy, Journal of Bioinformatics 
and Sequence Analysis, 2(5): 95-99. 

Hădărugă, D.I., 2011, Anti-inflammatory oxicam / cyclodextrin supramolecular systems: molecular modeling and 
docking experiments, Journal of Agroalimentary Processes and Technologies, 17(4): 456-465. 

Häkkinen, S., 2000, Flavonols and phenolic acids in berries and berry products. Kuopio University Publications D. 
Medical Sciences 221, 90 p. 

Halket, J.M., Waterman, D., Przyborowska, A.M., Patel, R.K.P., Fraser, P.D., and Bramley, P.M., 2005, Chemical 
derivatization and mass spectral libraries in metabolic profiling by GC/MS and LC/MS/MS, Journal of 
Experimental Botany, 56(410):  219–243. 

Halliwell, B. and Gutteridge, J.M.C., 1981, Formation of a thiobarbituric-acid-reactive substance from deoxyribose 
in the presence of iron salts: The role of superoxide and hydroxyl radicals, FEBS Letter; 128: 347-352. 

Hammami, S., Bergaoui, A., Ayed, A. and Mighri, Z., 2009, Phytochemicals from matthiola longipetala (ssp livida) 
growing in Tunisia, J.Soc.Alger.Chim, 19(2): 159-166. 

Handa, S.S., Khanuja, S.P.S., Longo, G., Rakesh, D.D.,  2008, Extraction technologies for medicinal and 
aromatic plants, IPS-unido, International centre for science and high technology, Trieste, Italy, pp, 22-26 

Hansen, J.A., Nielson, L.S.C. and Norling, T.L., 1999, Use of fatty acid esters as bioadhesive substances, US 
patent US005955502A. 

Hapsari, R., Elya, B. and Amin, J., 2012, Formulatinand evaluation of antioxidant and tyrosinase inhibitory effect 
form gel containing the 70% ethanolic Pleurotus ostreatus extract, International Journal of Medicinal 
Aromatic Plants, 2(1): 135-140. 

Harborne, J.B, 1973, Phytochemical Methods: A guide to modern techniques of plant analysis, Chapman and 
Hall, New York, 279. 

Hasan and Chakrabarti, 2009, Use of algae and aquatic macrophytes as feed in small scale aquaculture - a 
review, FAO Fisheries and Aquaculture Technical Paper, 531, Rome, 123. 

Hayouni, E.A., Miled, K., Boubaker, S., Bellasfar, Z., Abedrabba, M., Iwaski, H., Oku, H., Matsui, T., Limam, F. 
and Hamdi, M., Hydroalcoholic extract based-ointment from Punica granatum L. peels with enhanced in 
vivo healing potential on dermal wounds, Phytomedicine, 18(11): 976-84.  

http://www.ncbi.nlm.nih.gov/pubmed?term=Guimar%C3%A3es%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=17995870
http://www.ncbi.nlm.nih.gov/pubmed?term=Gi%C3%A3o%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=17995870
http://www.ncbi.nlm.nih.gov/pubmed?term=Martinez%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=17995870
http://www.ncbi.nlm.nih.gov/pubmed?term=Pintado%20AI%5BAuthor%5D&cauthor=true&cauthor_uid=17995870
http://www.ncbi.nlm.nih.gov/pubmed?term=Pintado%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=17995870
http://www.ncbi.nlm.nih.gov/pubmed?term=Bento%20LS%5BAuthor%5D&cauthor=true&cauthor_uid=17995870
http://www.ncbi.nlm.nih.gov/pubmed?term=Malcata%20FX%5BAuthor%5D&cauthor=true&cauthor_uid=17995870
http://www.ncbi.nlm.nih.gov/pubmed/17995870
http://www.ncbi.nlm.nih.gov/pubmed/17995870
http://www.ncbi.nlm.nih.gov/pubmed?term=Hayouni%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=21466954
http://www.ncbi.nlm.nih.gov/pubmed?term=Miled%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21466954
http://www.ncbi.nlm.nih.gov/pubmed?term=Boubaker%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21466954
http://www.ncbi.nlm.nih.gov/pubmed?term=Bellasfar%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=21466954
http://www.ncbi.nlm.nih.gov/pubmed?term=Abedrabba%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21466954
http://www.ncbi.nlm.nih.gov/pubmed?term=Iwaski%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21466954
http://www.ncbi.nlm.nih.gov/pubmed?term=Oku%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21466954
http://www.ncbi.nlm.nih.gov/pubmed?term=Matsui%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21466954
http://www.ncbi.nlm.nih.gov/pubmed?term=Limam%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21466954
http://www.ncbi.nlm.nih.gov/pubmed?term=Hamdi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21466954
http://www.ncbi.nlm.nih.gov/pubmed/21466954


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
227 

Hayouni, E.A., Miled, K., Boubakerc, S., Bellasfar, Z., Abedrabbad, M., Iwaskie, H., Okue, H., Matsuie, T., 
Limama, F. and Hamdif, M., 2011, Hydroalcoholic extract based-ointment from Punica granatum L. Lam. 
in rats, Indian J Pharm Sci, 68: 124-126. 

He, J.X., Fujioka, S., Li, T.C., Kang, S.G., Seto, H., Takatsuto, S., Yoshida, S. and Jang, J.C., 2003, Sterols 
regulate development and gene expression in arabidopsis, Plant Physiology, 131: 1258–1269. 

Helfrich, Y.R., Sachs, D.L. and Voorhees, J.J., 2009, The biology of skin ageing, Ouchbriefings, 39-42. 

Henry, T.A., 1949, The plant alkaloids, The Blakiston Company Philadelphia, Toronto, 33: 109-110, 152. 

Heravi, G., Khazaeli, P., Mehrabani, M., Rahimi, H. and Nematolahi, N., 2012, Cream formulation and In vitro 
evaluation of depigmenting andcytotoxic effect of Musa sapientum pericarp and Spinacia oleracea 
folium, Research in Pharmaceutical Sciences, 7(5). 

Himaja, M., Ranjitha, A., Ramana, M.V., Anand, M. and Asif. K., 2010, Phytochemical screening and antioxidant 
activity of rhizome part of Curcuma zedoaria, International Journal of Research In Ayurvedha and 
Pharmacy, 1(2):414-417. 

Hiort, J., Maksimenka, K., Reichert, M., Ottstadt, S.P., Lin, W.H., Wray, V., Steube, K., Schaumann, K., Weber, 
H.,  Proksch, P.,  Ebel, R., Muller, W.E.G. and Bringmann, G., 2004, New Natural Products from the 
Sponge-Derived Fungus Aspergillus niger, Journal of natural product, 67: 1532-1543. 

Ho, Y.L., Huang, S.S., Deng, J.S., Lin, Y.H., Chang, Y.S., and Huang, G.J., 2012, In vitro antioxidant properties 
and total phenolic contents of wetland medicinal plants in Taiwan, Botanical Studies,  53: 55-66. 

Holscher, D. and Schneider, B., 2005, The biosynthesis of 8-phenylphenalenones from Eichhornia crassipes 
involves a putative aryl migration step, Phytochemistry, 66: 59-54. 

http://allergeaze.com/PDFs/SS/SS501.pdf 

http://echa.europa.eu/documents 

http://lipidlibrary.aocs.org 

http://lipidlibrary.aocs.org/lipids/waxes/index.htm 

http://www.inolex.com/pdfs/whitepaper.pdf 

http://www.national-toxic-encephalopathy-foundation.org/wp content /uploads/ 2012/01/ phthalatessafe.pdf 

http://www.sigmaaldrich.com 

Huang, K.F. and Huang, K.W., 2004, Constituents from the stems of Lantana camara (III), J. Chin. Med., 15(2): 

109-114. 

Hukkeri, V.I., Nagathan, C.V., Karadi, R.V. and Patil, B.S., 2006. Antipyretic and wound healing activities of 
Moringa oleifera Lam. in rats, Indian Journal of Pharmaceutical Sciences, 68: 124–126. 

 Hussain, J., Bukhari, N., Hussain, H.,  Bano, N., Naeem, A. and Green, I.R., 2010,  Flavonoids and terpenoids 
from Phlomis cashmeriana and their chemotaxonomic significance, Rec. Nat. Prod, 4(4): 242-249. 

Ignacimuthu, S. and Shanmugam, N., 2011/10, Antimycobacterial activity of two natural alkaloids, vasicine 
acetate and 2-acetyl benzylamine, isolated from Indian shrub Adhatoda vasica Ness. Leaves, J. Biosci, 
35(4): 565–570 

Ilaiyaraja, N. and Khanum, F., 2010, Evaluation of antioxidant and toxicological properties of chicory leaves, 
International Journal of Pharmaceutical and Biological Archives, 1(2):155 –163. 

Ilango, K. and Chitra, V., 2010, Wound healing and anti-oxidant activities of the fruit pulp of Limonia Acidissima 
Linn (Rutaceae) in Rats, Tropical Journal of Pharmaceutical Research, 9(3): 223-230 

Ions, L.J., 2011, An investigation of roles for SIRT1 and dietary polyphenols in modulating the ageing process 
through DNA methylation, Ph.D Thesis, Institute for Cell and Molecular Biosciences, Newcastle 
University, UK. 

Irkin, R. and Korukluoglu, M., 2007, Control of Aspergillus niger with garlic, onion and leek extracts, African 
Journal of Biotechnology, 6(4): 384-387. 

Ishii, T., Naohara. J., Kakai, T. and Koho, J.P., Patent 01, 65, 101 [89, 65, 101], 10. Appl. 87/222,228. 

Ismail, A.M.S. and Naby, M.A.A., 1995, Utilization of water hyacinth cellulose for production of cellobiase-rich 
preparation by Aspergillus niger. Microbios, 83: 191-198. 

Ismail, F.M., Levitsky, D.O. and Dembitsky, V.M., 2009, Aziridine alkaloids as potential therapeutic agents, Eur J 
Med Chem, 44(9): 3373-87.  

http://allergeaze.com/PDFs/SS/SS501.pdf
http://echa.europa.eu/documents
http://lipidlibrary.aocs.org/
http://lipidlibrary.aocs.org/lipids/waxes/index.htm
http://www.inolex.com/pdfs/whitepaper.pdf
http://www.national-toxic-encephalopathy-foundation.org/wp%20content%20/uploads/%202012/01/%20phthalatessafe.pdf
http://www.sigmaaldrich.com/


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
228 

Issa, M.A., 1988, Structural investigation of water-hyacinth (Eichhornia crassipes) polysaccharides. Part I. Water-
soluble polysaccharides, Canadian Journal of Chemistry, 66: 2777-2781.  

Isvett, J.F.S., Lopez, J.O., Horcaitas, M.D.C.M. and Valdivia, A.C.R., 2002, Biosynthesis of sterols and 
triterpenes in cell suspension cultures of Uncaria tomentosa, Plant Cell Physiol, 43(12): 1502-1509. 

Ito, V.M., Martins, P.F., Batistella, C.B. and Maciel, W., 2005, Tocopherols and phytosterols concentration from 
soybean oil deodorizer distillate, 2

nd
 Mercosur Congress on Chemical Engineering and 4

th
 Mercosur 

Congress on Process Systems Engineering. 

Iwu, M.W., Duncan, A.R. and Okunji. C.O., 1999, New antimicrobials of plant origin, In: J. Janick (ed.), 
Perspectives on new crops and new uses, ASHS Press, Alexandria, VA, 457–462. 

Jadhav, S. and Chavan, D.S., 2012, In vitro antioxidant activity of zizyphus oenoplia (l) mill. Root extract, 
International Journal of Pharmacy and Pharmaceutical Sciences, 4(4): 586-588. 

Jafari, N., 2010, Ecological and socio-economic utilization of water hyacinth (Eichhornia Crassipes Mart Solms), 
J. Appl. Sci. Environ. Manage, 14(2): 43 –49 

Jaijoy, K., Vannasiri, S., Piyabhan, P., Lerdvuthisopon, N., Boonraeng, S., Khonsung, P., Lertprasertsuke, N. and 
Sireeratawong, S., 2011, Acute and subchronic toxicity study of the water extract from the fruits of Piper 
chaba Hunter in rats, International Journal of Applied Research in Natural Products, 3(4): 29-35. 

Jain, B.S. and Bari, B.S., 2010, Isolation of lupeol, stigmasterol and campesterol from petroleum ether extract of 
woody stem of Wrightia tinctoria, Asian Journal of Plant Sciences, 1-5. 

Jamal, A.K., Yaacob, W.A. and Din, L.B., 2008, Chemical study on Phyllanthus  Reticulates, J. Phys. Sci, 19: 45-
50. 

Jamuna, K.S., Ramesh, C.K., Srinivasa T.R. and Raghu, K.L., 2011, In vitro antioxidant studies in some common 
fruits, International Journal of Pharmacy and Pharmaceutical Sciences, 3(1). 

Jarrahi and Vafaei, 2004, Effect of topical phenytoin cream on linear incisional wound healing in albino rats, 
DARU, 12(4): 156-158 

Jasril, Lajis, N.H., Mooi, L.Y., Abdullah, M.A., Sukari, M.A. and Ali, A.M., 2003, Antitumor promoting and 
actioxidant activities of anthraquinones isolated from the cell suspension culture of Morinda elliptica, 
Asian Pacific Journal of Molecular Biology and Biotechnology, 11(1):  3-7. 

Jayachitra, A. and Krithiga, N., 2012, Study on antioxidant property in selected medicinal plant extract, Int. J. of 
Med. Arom. Plants, 2(3): 495-500. 

Jayashree, B.S., Arora, S. and Nayak, Y., 2008, Antioxidant analgesic and anti-inflammatory activities of some 
selected heteroaryl substituted coumarins, Pharmacologyonline, 2: 404-410. 

Jayasri, M.A., Mathew, L. and Radha, A., 2009, A report on the antioxidant activity of leaves and rhizomes of 
Costus pictus D.Don, International Journal of Integrative Biology, 5(1): 20-26. 

Jayaweera, M.W., Dilhani, J.A., Kularatne, R.K. and Wijeyekoon, S.L., 2007, Biogas production from water 

hyacinth (Eichhornia crassipes (Mart.) Solms) grown under different nitrogen concentrations, Journal of 
Environmental Science Health And Toxic Hazard Substance Environmental Engineering, 42(7): 925-32. 

Jin, Z.H., Zhuang, Y.Y., Dai, S.G. and Li, T.L., 2003, Isolation and identification of extracts of Eichhornia 
crassipes and their allelopathic effects on algae, Bulletin of Environmental Contamination and 
Toxicology, 71: 1048-1052.  

John, S., Lorenz, P., Petersen, R.D., Heldermann, M. and Borchert, S., 2005, Skin-lightening agent with different 
pathways of action on melanogenesis, SOFW-Journal, 131(7): 40-49. 

John, S., Sorokin, A.V. and Thompson, P.D., 2007, Phytosterols and vascular disease, Current Opinion in 
Lipidology, 18: 35–40. 

Johnstone, L. L. and Southcott, W.H. 1954, Dibutyl phthalate used in a lamb-marking dressing, Australian 
Veterinary Journal, 30: 139–142 

Joseph, N.M., Monika, S., Alok, S., Alok, M. and Shruti, R., 2010, In-Vitro and In-Vivo models for Antioxidant 
Activity Evaluation: A Review, International Journal of Pharmaceutical Sciences and Research, 1(1): 1-

11.  

Juang, F.C., Chen, Y.F., Lin, F.M. and Huang, K.F., 2005, Constituents from the leaves of Lantana Camara (IV), 
J Chin Med, 16(2-3): 149-155. 

Kaladhar, D., 2012, Computational studies of Sirtuins in the treatment of type ii diabetes mellitus,  JPRHC, 3(2): 

38-42 



 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
229 

Kalim, M.D., Bhattacharyya, D., Banerjee, A. and Chattopadhyay, S., 2010, Oxidative DNA damage preventive 
activity and antioxidant potential of plants used in Unani system of medicine, BMC Complementary and 
Alternative Medicine, 10: 77.  

Kalita, S., Kumar, G., Karthik, L. and Rao, K.V.B., 2012, In vitro antioxidant and DNA damage inhibition activity of 
aqueous extract of Lantana camara L. (Verbenaceae) leaves, Asian specific Journal of Tropical 
Biomedicine (Article in press). 

Kamal-Eldin, A. and Moazzami, A., 2009, Plant sterols and stanols as cholesterol-lowering Ingredients in 
functional food, Recent Patents on Food, Nutrition & Agriculture, 1: 1-14. 

Kamboj, A. and Saluja, A.K., 2011, Isolation of stigmasterol and β-sitosterol from petroleum ether extract of aerial 
parts of Ageratum Conyzoides (Asteraceae), Int J Pharm Pharm Sci, 3(1): 94-96. 

Kanan, G.J. and Al-Najar, R.A., 2008, In vitro antifungal activities of various plant crude extracts and fractions 
against Citrus post-harvest disease agent Penicillium Digitatum, 1(3): 89-99. 

Kandasamy, M.K. and Vivekanandan, M., 1983, Biochemical composition of stigmatic exudate of Eichhornia 
crassipes (Mart.) Solms, Aquatic Botany, 16: 41-47. 

Kandukuri, V., Goud, J.V., Suryam, A. and Charya, M.A.S., 2009, Biomolecular and phytochemical analyses of 
three aquatic angiosperms, African J. Microbiol. Res., 3(8): 418-421. 

Kandukuri, V., Vinayasagar, J.G., Suryam, A. and Singara Charya, M.A., 2009, Biomolecular and phytochemical 
analyses of three aquatic angiosperms, African Journal of Microbiology Research, 3: 418-421. 

Kanjanapothi, D., Panthong, A., Lertprasertsuke, N., Taesotikul, T., Rujjanawate, C., Kaewpinit, D., 
Sudthayakorn, R., Choochote, W., Chaithong, U., Jitpakdi, A. and Pitasawat, B., 2004, Toxicity of crude 
rhizome extract of Kaempferia galanga L. (Proh Hom), Journal of Ethnopharmacology, 90: 359–365. 

Kannathasan, K., Senthilkumar, A., Chandrasekaran, M. and  Venkatesalu, V., 2007, Differential larvicidal 
efficacy of four species of Vitex against Culex quinquefasciatus larvae, Parasitol Res, 101: 1721–1723. 

Kannathasan, K., Senthilkumar, A., Chandrasekaran, M. and Venkatesalu, V., 2007, Differential larvicidal efficacy 
of four species of Vitex against Culex quinquefasciatus larvae, Parasitol Res, 101: 1721–1723. 

Kanta, J., 2011, The role of hydrogen peroxide and other reactive oxygen species in wound healing, Acta Medica, 

54: 97-101.  

Karou, D., Savadogo, A., Canini, A., Yameogo, S., Montesano, C.,  Simpore, J., Colizzi, V. and Traore, A.S., 
2012,  Antibacterial activity of alkaloids from Sida acuta, African Journal of Biotechnology, 5(2): 195-200. 

Kasal, A., Budesinsky, M. and Griffiths, W.J., 2010, Spectroscopic methods of steroid analysis, Steroid Analysis, 
Spinger publication, 27-161. 

Kaur, N., Chaudhary, J., Jain. A. and Kishore, L., 2011, Stigmasterol: A Comprehensive Review, International 
Journal of Pharmaceutical Science and Research, 2(9): 2259-2265.  

Kawsar, S.M.A., Kabir, A.K.M.S., Manik, M.M. and Anwar, M.N., 2012, Selective synthesis of some new 
carbohydrate derivatives: Antimicrobial screening studies against human and phytopathogens, Chemical 
Sciences Journal, 73: 1-8. 

Kawsar, S.M.A., Kabir, A.K.M.S., Manik, M.M., Hossain, M.K. and Anwar, M.N., 2012, Antibacterial and mycelial 
growth inhibition of some acylated  derivatives of D-glucopyranoside, International Journal of 
Biosciences , 2(7): 66-73. 

 Kedare, S.B. and  Singh, R.P., 2011, Genesis and development of DPPH method of antioxidant assay, Journal 
of Food Science and Technology,  48(4): 412-422. 

Kensa, V.M., and Neelamegam, R., 2012, Comparison of free radical scavenging activities in the extracts of 
Ruellia Tuberosa l. collected from polluted and unpolluted areas, Plant Archives,12(1): 69-74. 

Khalil, A.B., Dabanch, B.F. and Anfoka, G.H., 2005, Antifungal activity of medicinal plants from Jordan 
environment, Plant Pathology Journal, 4(2): 130-132. 

Khan, A.V. and Khan, A.A., 2005, Antibacterial potential of Clerodendrum inerme crude extracts against some 
human pathogenic bacteria, Ethnobotanical leaflets. 

Khan, F.A., Akhtar, S.S. and Sheikh, M.K., 2005, Cancer treatment- objectives and quality of life issues, 
Malaysian Journal of Medical Sciences, 12(1): 3-5. 

Khan, Z.S. and Nasreen, S., 2010, Phytochemical analysis, antifungal activity and mode of action of methanol 
extracts from plants against pathogens, Journal of Agricultural Technology, 6(4): 793-805. 

http://link.springer.com/search?facet-author=%22Sagar+B.+Kedare%22
http://link.springer.com/search?facet-author=%22R.+P.+Singh%22
http://link.springer.com/journal/13197
http://link.springer.com/journal/13197
http://link.springer.com/journal/13197/48/4/page/1


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
230 

Khatiwora, E., Adsul, V.B., Kulkarni, M., Deshpande, N.R. and Kashalkar, R.V., 2012, Antibacterial activity of 
Dibutyl Phthalate: A secondary metabolite isolated from Ipomoea carnea stem. Journal of Pharmacy 
Research, 5(1): 150-152. 

Kim, J.S. and Kim, M.J., 2010, In vitro antioxidant activity of Lespedeza cuneata methanolic extracts, Journal of 
Medicinal Plants Research, 4(8): 674-679. 

Kim, M.K., Jang, Y.S., Ahn, Y.J., Lee, D.K. and Lee, H.S., 2002, Larvicidal activity of Austral ian and Mexican 
plant extracts against Aedes aegypti and Culex Pipiens Palens (Diptera: Culicidae), J. Asia-Pacific 
Entomol, 5(2): 227-231. 

Kim, N.H. and Kang, J.H., 2006,  Oxidative damage of DNA induced by the cytochrome c and hydrogen peroxide 
system, Journal of Biochemistry and Molecular Biology, 39(4): 452-456 

Kind T. and Fiehn, O., 2010,  Advances in structure elucidation of small molecules using mass spectrometry, 

 Bioanal. Rev. 2: 23–60. 

Kiran, K. and Asad, M., 2008, Wound healing activity of Sesamum indicum L seed and oils in rats, Indian Journal 
of Experimental Biology, 46: 777-782. 

Kishore, N., Mishra, B.B., Tiwari, V.K.  and Vyasji Tripathi, V.,  2011, A review on natural products with 
mosquitosidal potentials, Opportunity, Challenge and scope of Natural Products in Medicinal Chemistry, 
335-365.     

Kitchen, D.B., Decornez, H., Furr, J.R. and Bajorath, J., 2004, Docking and scoring in virtual screening for drug 
discovery: methods and applications, Nature Reviews Drug Discovery, 3: 935-949. 

Kolak, U., Ozturk, M., Ozgokc, F. and Ulubelen, A., 2006, Norditerpene alkaloids from Delphinium linearilobum 
and antioxidant activity, Phytochemistry, 67: 2170–2175. 

Koleva, I.I., Van Beek, T.A., Linssen, J.P.H., Groot, A.D. and Evstatieva, L.N., 2001, Screening of plant extracts 
for antioxidant activity: A comparative study on three testing methods, Phytochem anal, 13: 8–17. 

Komalamisra et al, 2005 

Kopka, J., 2006, Current challenges and developments in GC–MS based metabolite profiling technology, Journal 
of Biotechnology,124: 312–322 

Kordali, S., Cakirb, A., Akcinc, T.A., Meted, E., Akcine, A., Aydinb, T. and Kilic, H., 2009, Antifungal and 
herbicidal properties of essential oils and n-hexane extracts of Achillea gypsicola Hub-Mor and Achillea 
biebersteinii Afan. (Asteraceae), Industrial Crops and Products, 29: 562–570. 

Kosma, D.K., Molina, I., Ohlrogge, J.B. and Pollard, M.,2012,  Identification of an arabidopsis fatty alcohol: 1 
caffeoyl-coenzyme a acyltransferase required for the synthesis of alkyl hydroxycinnamates in root 
waxes, Plant Physiology Preview.  

Kovendan, K. and Murugan, K., 2011, Effect of medicinal plants on the mosquito vectors from the different 
agroclimatic regions of Tamil Nadu, India. Advances in Environmental Biology, 5(2): 335-344. 

Kovendan, K., Murugan, K., Vincent, S. and Kamalakannan, S., 2011, Larvicidal efficacy of Jatropha curcas and 
bacterial insecticide, Bacillus thuringiensis, against lymphatic filarial vector, Culex quinquefasciatus Say 
(Diptera: Culicidae), Parasitol Res, 109: 1251–1257  

Kroemer, R.T., 2007, Structure-based drug design: docking and scoring, Current Protein and Peptide Science, 8: 

312-328. 

Kubo, I., Hori, I.K., Chaudhuri, S.K., Kubo, Y., Saanchez, Y. and Ogura, T., 2000,  Flavonols from heterotheca 
inuloides: Tyrosinase inhibitory activity and structural criteria, Bioorganic and Medicinal Chemistry, 8: 
1749±1755. 

Kubo, I., Nitoda, T. and Nihei, K.I., 2007, Effects of quercetin on mushroom tyrosinase and B16-F10 melanoma 
cells, Molecules, 12: 1045-1056. 

Kumar, A., Bhatii, V., Kumar, A., Patil, S., Bhatia, V. and Kumar, A., 2011, Screening of various plant extracts for 
antifungal activity against candida species, World Journal of Science and Technology, 1(10): 43-47. 

Kumar, A., Kumari, S. and Bhargavan, N.D., 2012, Evaluation of In Vitro Antioxidant potential of ethanolic extract 
from the leaves of Achyranthes Aspera, Asian Journal of Pharmaceutical and Clinical Research, 5(3): 
146-148. 

Kumar, B., Vijayakumar, M., Govindarajan, R. and Pushpangadan, P., 2007, Ethnopharmacological approaches 
to wound healing--exploring medicinal plants of India. J Ethnopharmacol, 114(2): 103-13. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Kumar%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17884316
http://www.ncbi.nlm.nih.gov/pubmed?term=Vijayakumar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17884316
http://www.ncbi.nlm.nih.gov/pubmed?term=Govindarajan%20R%5BAuthor%5D&cauthor=true&cauthor_uid=17884316
http://www.ncbi.nlm.nih.gov/pubmed?term=Pushpangadan%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17884316
http://www.ncbi.nlm.nih.gov/pubmed/17884316


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
231 

Kumar, R,S., Kumarnallasivan, P., Anand P.R.V., Pradeepchandran, R., Jayaveera K.N. and Venkatnarayanan, 
R., 2010, Computer aided drug studies of benzimidazole containing isoxazole derivatives as targeted 
antibiotics, Der Pharma Chemica, 2(3): 100-108. 

Kumari, S., Rastogi, R.P., Singh, K.L., Singh, S.P. and Sinha, R.P., 2008, DNA Damage: Detection Strategies, 
EXCLI Journal, 7: 44-62 

Labed, I., Chibanis, S., Semra, Z., Kabouche, A., Aburjai T., Touzani, R. and Kabouche, Z., 2010, Antibacterial 
activity and chemical composition of essential oil of Athamanta sicula L. (Apiaceae) from Algeria, E-
Journal of Chemistry, 9(2): 796-800. 

Lafuente, A.G., Guillamon, E.,  Villares, A.,   Rostagno, M.A. and  Martınez, J. A., Flavonoids as anti-
inflammatory agents: implication in cancer and cardiovascular disease, Inflamm. Res., 58: 537–552 

Lakshminarayana,
 
G., Sundar Rao, K., Pantulu, A.J. and Thyagarajan, G., 1984, Composition of lipids in roots, 

stalks, leaves and flowers of Eichhornia crassipes (Mart.) Solms, Aquatic Botany, 20: 219-227. 

Lalitha, P. and Sripathi, K.S., 2011, In Silico ligand – receptor docking of few cyclitols for type Ii diabetes using 
Hex,  Pharma Science Monitor, 2 (3-1): S22-31. 

Lamounier, K.C., Cunha, L.C.S., DeMorais S.A.L., de Aquino, F.J.T., Chang, R., do Nascimento, E.A., de Souza, 
M.G.M., Martins, C.H.G. and Cunha, W.R., 2012, Chemical analysis and study of phenolics, antioxidant 
activity, and antibacterial effect of the wood and bark of Maclura tinctoria (L.) D. Don ex Steud. 
Evidence-Based Complementary and Alternative Medicine, 7.  

Lamprecht, Patrick, J.D., Bouic and Johan, H., 1999, plant sterols and sterolins: A review of their immune-
modulating properties, Altern Med Rev, 4(3): 170-177. 

Lan, M.S., Cai, Z.Y., Luo, C., Tan, C.H., Chen, L., Wei, S. and Zhu, D.Y., 2012,  Study on chemical constituents of 

the ethyl acetate extract from Blumea aromatic, Article in Chinese, 35(2): 229-31. 

Langfield, R.D., Scarano, F.J., Heitzman, M.E., Kondo, M., Hammond, G.B. and Neto, C.C., 2004, Use of a 
modified microplate bioassay method to investigate antibacterial activity in the Peruvian medicinal plant 
Peperomia galioides, Journal of Ethnopharmacology,  94: 279–281. 

Lata, N. and Dubey, V., 2010b, Antioxidants of Eichhornia crassipes: The World’s Worst Aquatic Weed, 
International Journal of Contemporary Research and Review, 1(4): 1-5. 

Lata, N. and Dubey, V., 2010c, Isolation of flavonoids from Eichhornia crassipes: The World’s worst aquatic plant, 
Journal of Pharmacy Research, 3: 2116-2118. 

Lata, N. and Dubey, V., 2010a, Preliminary phytochemical screening of Eichhornia crassipes: the world’s worst 
aquatic Weed, Journal of Pharmacy Research, 3: 1240-1242. 

Lata, N. and Dubey, V., 2010d, Quantification and identification of alkaloids of Eichhornia crassipes: The World’s 
worst aquatic plant, Journal of Pharmacy Research, 3: 1229-1231. 

Lata, N. and Dubey, V., 2010f, Eichhornia crassipes: a suitable economic feed: the world’s worst aquatic weed, J 
Food Technol, 8: 102-105.  

Lata, N., Ali, H., Sumana, D. and Dubey, V., 2010e, Antioxidants of Eichhornia crassipes: The World’s worst 
aquatic plant, Journal of Pharmacy Research, 3: 2105-2106. 

Leandro, L.M., de Sousa Vargas, F., Barbosa, P.C.S., Neves, J.K.O., da Silva, J.J.  and da Veiga-Junior, V.F., 
2012, Chemistry and biological activities of terpenoids from Copaiba (Copaifera spp.) oleoresins, 
Molecules, 17:3866-3889. 

Ledwani, L., and Singh, M., 2005, Antraquinone glycoside from stem bark, fatty acids, and sterols from seeds of 
Casia reingera, Indian journal of chemistry, 44B: 1970-1971. 

Lee, K.T., Lee, K.S., Jeong, J.H., Jo, B.K., Heo, M.Y. and Kim, H.P., 2003, Inhibitorye ffectso fIamulus mori 
extracts on melanogenesis, J. Cosmest.c i., 54: 133-142. 

Lee, K.T., Lee, K.S., Jeong, J.H., Jo, B.K., Heo, M.Y. and Kim, H.P., 2003, Inhibitory effects of Ramulus mori 
extracts on melanogenesis, J.Cosmet Sci, 54(2): 133-42. 

Lee, S.H., Park, S.M., Park, S.M., Park, J.H., Shin, D.Y., Kim, G.Y., Ryu, C.H., Shin, S.C., Jung, J.M., Kang, 
H.S., Lee, W.S. and Choi, Y.H., 2009, Induction of apoptosis in human leukemia U937 cells by 
anthocyanins through down-regulation of Bcl-2 and activation of caspases, International Journal Of 
Oncology, 34: 1077-1083. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Lan%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=22822668
http://www.ncbi.nlm.nih.gov/pubmed/22822668
http://www.ncbi.nlm.nih.gov/pubmed?term=Luo%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22822668
http://www.ncbi.nlm.nih.gov/pubmed?term=Tan%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=22822668
http://www.ncbi.nlm.nih.gov/pubmed?term=Chen%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22822668
http://www.ncbi.nlm.nih.gov/pubmed?term=Wei%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22822668
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhu%20DY%5BAuthor%5D&cauthor=true&cauthor_uid=22822668


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
232 

Leeja, L. and Thoppil, J.E., 2007, Antimicrobial activity of methanol extract of Origanum majorana L. (Sweet 
marjoram), Journal of Environmental Biology, 28(1): 145-146. 

Lerin, L., Ceni, G., Richetti, A., Kubiak, G., Oliveira, J.V., Toniazzo, G., Treichel, H., Oestreicher,  E.G. and 
Oliveira, D.,  2011, Successive cycles of utilization of novozym 435 in three different reaction systems, 
Brazilian Journal of Chemical Engineering,  28(2): 181 – 188. 

Li, P., Huo, L., Su, W., Lu, R., Deng, C., Liu, L., Deng, Y., Guo, N., LU, C., and He, C., 2011, Free radical-
scavenging capacity, antioxidant activity and phenolic content of Pouzolzia zeylanica, J. Serb. Chem. 
Soc., 76(5): 709–717. 

Li, S. and Zheng, Y., 2006, Self-organizing molecular field analysis on a new series of COX-2 selective inhibitors: 
1, 5-Diarylimidazoles, Int. J. Mol. Sci., 7: 220-229. 

Li, W.J., Cheng, X.L., Liu, J., Lin, R.C., Wang, G.L., Du, S.S. and Zhi Long Liu, Z.L., 2012, Phenolic compounds 
and antioxidant activities of Liriope muscari, Molecules, 17: 1797-1808. 

Li, Y., Mezei, O. and Shay, N.F., 2007, Human and murine hepatic sterol-12-alpha-hydroxylase and other 
xenobiotic metabolism mRNA are upregulated by soy isoflavones, J Nutr, 137(7):1705-12. 

Liao, Z.H., Chen, M., Gong, Y.F., Miao, Z.Q., Sun, X.F. and Tang, K.X., 2006, Isoprenoid biosynthesis in plants: 
pathways, genes, regulation and metabolic engineering, Journal of Biological Sciences, 6(1): 209-219 

Lieve, M.L., Laurens,  Quinn, M., Wychen,  S.V., Templeton, D.W. and Wolfrum, E.J., 2012, Accurate and reliable 
quantification of total microalgal fuel potential as fatty acid methyl esters by in situ transesterification,  
Anal Bioanal Chem, 403: 167–178. 

Lindner, M., Sippl, W. and Radwan, A.A., 2010, Pharmacophore elucidation and molecular docking studies on 5-
Phenyl-1-(3-pyridyl)-1H-1,2,4-triazole-3-carboxylic acid derivatives as COX-2 Inhibitors, Scientia 
Pharmaceutica, 78: 195–214. 

Lino, A. and Deogracious, O., 2005, The In-vitro antibacterial activity of Annona senegalensis, Securidacca 
longipendiculata and Steganotaenia araliacea - Ugandan medicinal plants, African Health Sciences, 

6(1): 31-35. 

Liu, C.C., Zhao, G.L.,  Li, Y.N.,   Ding, Z.P., Liu, Q.G. and Li, J.L., 2010, Contribution of phenolics and flavonoids 
to anti-oxidant activity of ethanol extract from Eichhornia crassipes, Advanced Materials Research, 156 

– 157: 1372-1377.  

Loandos, M.H. and Cabral, M.E.S., 2010, A novel anti-aging skin care cream. Development and physical stability 
evaluation, Córdoba, Argentina. 

Lu, D., Liu, D., Gu, X., Diao, J. and Zhou, Z., 2010, Stereoselective metabolism of fipronil in water hyacinth 
(Eichhornia crassipes), Pesticide Biochemistry and Physiology, 97: 289-293. 

Lu, L.C., Chen Y.W. and Chou, C.C., 2003, Antibacterial and DPPH free radical-scavenging activities of the 
ethanol extract of propolis collected in Taiwan, Journal of Food and Drug Analysis, 11(4): 277-282. 

Luca, V.D. and Pierre, B.S., 2000, The cell and developmental biology of alkaloid biosynthesis, Trends in plant 
science, 5(4): 168-173. 

Maciel, M.V., Morais, S.M., Bevilaqua, C.M.L., Vasconcelos, A.L.F.C., Costa C.T.C. and Castro, C.M.S., 2006, 
Ovicidal and larvicidal activity of Melia Azedarach extracts on Haemonchus contortus, Veterinary 
Parasitology, 140: 98–104. 

MacKay, D. and Miller, A.L., 2003, Nutritional support for wound healing, Alternative Medicine Review, 8(4): 359-

377. 

Madeswaran, M.A., Umamaheswari, M., Asokkumar, K. And Thirumalaisamy, 2012, In silico docking studies of 

cyclooxygenase inhibitory activity of commercially available flavonoids, 2(2):174-181. 

Madhu, S.K. and Vijayan, V.A., 2010, Evaluation of the larvicidal efficacy of extracts from three plants and their 
synergistic action with propoxur against larvae of the filarial vector Culex quinquefasciatus (Say), 
Toxicological & Environmental Chemistry, 92(1): 115–126. 

Madziga, H.A., Sanni, S. and Sandabe, U.K., 2010, Phytochemical and elemental analysis of Acalypha 
wilkesiana Leaf, Journal of American Science, 11: 510-514. 

Maestri, D.M., Nepote, V., Lamarque, A.L. and Zygadlo, J.A., 2006, Phytochemistry: advances in research, ISBN: 
81-308-0034-9, 105-135  

http://www.scientific.net/author/Cheng_Chu_Liu
http://www.scientific.net/author/Guo_Ling_Zhao
http://www.scientific.net/author/Ya_Ning_Li
http://www.scientific.net/author/Zhuo_Ping_Ding
http://www.scientific.net/author/Qi_Gen_Liu
http://www.scientific.net/author/Jia_Le_Li


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
233 

Mahamadi, C., 2011, Water hyacinth as a bio sorbent: A review, African Journal of Environmental Science and 
Technology, 5(13): 1137-1145.  

Mahendran, R., Muthu, P. and Suba sri, 2011, Monograph on genomics of ageing gene-Sirt1: Insilico analysis 
and comparative modeling of ageing gene-Sirt1 by using bioinformatics softwares and tools, LAMBERT 
academic publishing. 

Mahida, Y. and Mohan, J.S.S., 2007, Screening of plants for their potential antibacterial activity against 
Staphylococcus and Salmonella spp, Natural Product Radiance, 6(4): 301-305. 

Mahmoud, D.A. Hassanein, N.M., Youssef, K.A. and Abou Zeid, M.A., 2011, Antifungal activity of different neem 
leaf extracts and the nimonol against some important human pathogens, Brazilian Journal of 
Microbiology , 42: 1007-1016. 

Maiza-Benabdesselam, F., Khentache, S., Bougoffa, K., Chibane, M., Adach, S., Chapeleur, Y., Max, H. and 
Mattar, D.L., 2007, Antioxidant activities of alkaloid extracts of two Algerian species of Fumaria: Fumaria 
capreolata and Fumaria bastardii, Rec. Nat. Prod, 1(2-3): 28-35. 

Malik, A., 2007, Environmental challenge is a Vis opportunity: The case of waterhyacinth, Environment 
International, 33: 122-138. 

Malik, A., 2007, Environmental challenge vis a vis opportunity: The case of waterhyacinth, Environment 
International, 33: 122-138. 

Malik, A., Kushnoor, A., Saini, V., Singhal, S., Kumar, S. and Yadav, Y.C., 2011, In vitro antioxidant properties of 
Scopoletin, J. Chem. Pharm. Res., 3(3): 659-665. 

Malik, J., Singhai, A.k. and Mishra, S., 2012, In-Vitro antioxidant activity of leaves extract of Rumex Dentatus, Lap 

Lambert Acadamic publication. 

Mallikharjuna, P.B., Rajanna, L.N., Seetharam,  Y.N. and Sharanabasappa, G., 2007, Phytochemical Studies of 
Strychnos potatorum L.f.- A Medicinal Plant, E-Journal of Chemistry, 4: 510-518.  

Manju, K., Jat, R.K., Gunjan, P. and Anju, G., 2012, Review on introduction to molecular docking software 
technique in medicinal chemistry, International Journal of Drug Research and Technology, 2(2): 189-

197. 

Mapunya, M.B., Nikolova, R.V. and Lall, N., 2012, Melanogenesis and antityrosinase activity of selected South African 
plants, Evidence-Based Complementary and Alternative Medicine, 6 pages.  

Mariappan, V. and Shanthi, G., 2012, Antimicrobial and phytochemical analysis of Aloe vera L., International 
Research Journal of Pharmacy, 3(10): 158-161. 

Marinova, G. and Batchvarov, V., 2011, Evaluation of the methods for determination of the free radical 
scavenging activity By DPPH, Bulgarian Journal of Agricultural Science, 17(1): 11-24. 

Mark Zappi, P.E., Hernandez, R., Sparks, D., Horne, J., Brough, M., Sumesh, M., Arora, W. and Motsenbocker, 
D., 2003, Mississippi Biomass Council  Jackson, MS MSU E-TECH Laboratory Report ET-03-003  

Martyn, R.D. and Cody, Y.S., 1983, Isolation of phenol cells from water hyacinth leaves and possible effects on 
the growth of foliar pathogens, Journal of Aquatic Plant Management, 21: 58-61.  

Martyn, R.D., Samuelson, R.D. and Freeman, T.E., 1983, Phenol storing cells in water hyacinth leaves, Journal 
of Aquatic Plant Management, 21: 49-53. 

Masuda, T., Fujitha, N., Odaka, Y., Takeda, Y., Yonemori, S., Nakamoto, K. and Kuninaga, H., 2007, Tyrosinase 
inhibitory activity of ethanol extracts from medicinal and edible plants cultivated in Okinawa and 
identification of a water soluble inhibitor form the leaves of Nandina Domestica, 
Biosci.Biotechnol.Biochem, 71(9): 2316-2320. 

Mathew, J.A. and Raj, N.N., 2009, Docking studies on anticancer drugs for breast cancer using Hex, Proceedings 
of the international multi conference of engineers and computer Scientists, 1, Hong Kong. 

Maurya, P., Mohan, L., Sharma, P., Batabyal, L. and Srivastava, C.N., 2007, Larvicidal efficacy of Aloe 
barbadensis and Cannabis sativa against the malaria vector Anopheles stephensi (Diptera: Culicidae), 
Entomological Research, 37: 153–156. 

Mausner, J., 1995, Skin cream composition, US005391373A. 

Mausner, J., 1995, Skin cream composition, US005922331A. 



 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
234 

Meena, N., Renu,S., Manoj, A. and Hemant, S.,  2009, ynthesis, characterization and antimicrobial activities of 
some mixed ligand complexes of Co(II) with thiosemicarbazones and N-protected amino acids, Journal 
of Enzyme Inhibition and Medicinal Chemistry, 24(1): 197-204. 

Mehrotra, S., Srivastava, A.K. and Nandi, S.P., 2010, Comparative antimicrobial activities of Neem, Amla, Aloe, 
Assam Tea and Clove extracts against Vibrio cholerae, Staphylococcus aureus and Pseudomonas 
aeruginosa, Journal of Medicinal Plants Research, 4(18): 2473-2478. 

Meng, Y., Wang, G., Yang, N., Zhou, Z., Li, Y., Liang, X., Chen, J., Li, Y. and Jilun, L., 2011, Two-step synthesis 
of fatty acid ethyl ester from soybean oil catalyzed by Yarrowia lipolytica lipase, Biotechnology for 
Biofuels., 4: 6 

Mescalchin, A., Wunsche, W. and Sandr, 2006, Specific binding of a hexanucleotide to HIV-1 reverse 
transcriptase: A novel class of bioactive molecules. 

Mezhoud, S., Derbre, S., Ameddah, S., Mekkiou, R., Boumaza, O., Seghiri, R., Benayache, S., Richomme, P. 
and Benayache, 2012, Antioxidant activity and chemical constituents of Warionia sahare Benth. & Coss 
(Compositae) from Algeria, Indian Journal of Medicine Aromatic Plants, 2(3): 509-513. 

Mishima, D., Tateda, M., Ike, M. and Fujita, M., 2006, Comparative study on chemical pretreatments to 
accelerate enzymatic hydrolysis of aquatic macrophyte biomass used in water purification processes, 
Bioresource Technology, 97: 2166-2172. 

Mitchell, D.S., 1985, Surface-floating aquatic macrophytes, In the Ecology and Management of African Wetland 
Vegetation, Denny P. (Ed.). Dr W Junk Publishers Dordrecht, 109-124. 

Mitchell, D.S., Varshney, C.K. and Rzoska, J., 1976, The growth and management of Eichhornia crassipes and Salvinia 

spp. in their native environment and in alien situations, Aquatic weeds in Southeast Asia, 396. 

Mohanta,T.K., Patra, J. K., Rath, S.K., Pal, D.K. and Thatoi, H.N., 2007, Evaluation of antimicrobial activity and 
phytochemical screening of oils and nuts of Semicarpus anacardium L.f, Scientific Research and Essay, 
2(11): 486-490. 

Molyneux, P., 2004, The use of the stable free radical diphenylpicrylhydrazyl (DPPH) for estimating antioxidant 
activity Songklanakarin, J. Sci. Technol., 26(2): 211-219. 

Molyneux, R.J., Gardner, D.R., James, L.F. and Colegate, S.M., 2002, Polyhydroxy alkaloids: chromatographic 
analysis, Journal of Chromatography A, 967: 57–74. 

Moon, J.Y., Yim, E.Y, Song, G., Lee, N.H. and Hyun, C.G., 2010, Screening of elastase and tyrosinase inhibitory 
activity from Jeju Island plants, EurAsia J BioSci, 4(6): 41-53. 

Morikawa, T., Mizutani, M., Aoki, N., Watanabe, B., Saga, H., Saito, S., Oikawa, A.,  Suzuki, H., Sakurai, N., 
Shibata, D., Wadano, A., Sakata, K. and Ohtaa, D., 2006, Cytochrome P450 CYP710A encodes the 
sterol C-22 desaturase in arabidopsis and Tomato, The Plant Cell, 18: 1008–1022 

Mossi, A.J., Mazutti, M., Paroul, N., Corazza, M.L., Dariva, C., Cansian, R.L. and Oliveira, J.V., 2009, Chemical 
variation of tannins and triterpenes in Brazilian populations of Maytenus ilicifolia Mart. Ex Reiss, Braz. J. 
Biol., 69(2): 339-345. 

Motwani, M., Seth, R., Daginawala, H.F. and Khanna, P., 1993, Microbial production of 2, 3-butanediol from 
waterhyacinth, Bioresource Technology, 44: 187-195. 

Moura, D.J., Richter, M.R., Boeira, J.M., Henriques J.A.P. and Saffi, J., 2007, Antioxidant properties of β-
carboline alkaloids are related to their antimutagenic and antigenotoxic activities, Mutagenesis, 22(4): 
293–302. 

Mughrabi, K.I., 2003, Antimicrobial activity of extracts from leaves, stems and flowers of Euphorbia macroclada 
against plant pathogenic fungi, Phytopathol. Mediterr., 42: 245–250. 

Muhi-eldeen, Z., Al-Shamma, K.J., Al- Hussainy, T.M., Al-Kaissi, E.N., Al-Daraji, A.M. and Ibrahim, H., 2008, 
Acute toxicological studies on the extract of Iraqi peganum Harmala in rats, European Journal of 
Scientific Research, 22(4): 494-500.  

Muhit, A., Tareq, S.M., Apu, A.S., Basak, D. and Islam, M.S., 2010, Isolation and identification of compounds 
from the leaf extract of Dillenia indica Linn, Bangladesh Pharm J, 13: 49-53. 

Mullai, K. and Jebanesan, A., 2007, Larvicidal, ovicidal and repellent activitie of the leaf extract of two 
cucurbitaceous plants against filarial vector Culex quinquefasciatus (Say) (Diptera: Culicidae), Tropical 
Biomed, 24: 1–6. 

Mustarichie, R., Udin, L.Z., Muchtaridi and Supriyatna, 2012,  Identification and antibacterial activity of methanol 
extract of luffa acutangula roxb., Medical and Health Science Journal, 12: 70-77. 



 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
235 

Muthu, A.K., Borse, L.B., Thangatripathi, A. and Borse, S.L., 2012, Antimicrobial activity of heartwood of Tecoma 
stans, International Journal of Pharmacy and Pharmaceutical Sciences, 4(3): 384-386.. 

Muthunarayanan, V., Santhiya, M., Swabna, V., and  Geetha, A., 2011, Phytodegradation of textile dyes by Water 
Hyacinth (Eichhornia Crassipes)  from aqueous dye solutions, International  Journal  of  Environmental  
Sciences,1(7): 1702-1711. 

Mythili, S., Sathiavelu, A. and Sridharan, T.B., 2011, Evaluation of antioxidant activity of Cassytha Filiformis, 
International Journal of Applied Biology and Pharmaceutical Technology, 2(2): 380-385. 

Nagappan, T., Ramasamy, P., Wahid, M.E.A., Segaran, T.C.   and Vairappan, C.S., 2011, Biological activity of 
carbazole alkaloids and essential oil of Murraya koenigii against antibiotic resistant microbes and cancer 
cell lines, Molecules, 16: 9651-9664. 

Nagar, P.K. and Saha, S., 1985, Distribution of cytokinin-like activity in different plant parts of the water hyacinth, 
Eichhornia crassipes, Plant Physiology, 64: 328-332. 

Nagarajan, K., Mazumder, A. and Ghosh, L.K., 2006, Comparative anti – microbial evaluation studies of the 
extracts and isolates of leaves & bark of Wrightia Tomentosa, Ancient science of life, XXVI (1&2): 12-18. 

Nagori, B.P. and Solanki, R., 2011, Role of medicinal plants in wound healing, Res J Med Plant, 5: 392-405.  

Nandanwar, R., Gurjar, H., Sahu, V.K. and Saraf, H., 2010, Studies on wound healing activity of gel formulation 
containing cow ghee and Aloe vera, International Journal of Pharmaceutical Sciences and Research, 

1(3): 50-54. 

Nantachit, K., Bunchoo, M., Khantava, B. and Khamvan, C., 2010, Antimicrobial activity of alkaloid from roots of 
Vetiveria zizanoides (L.) Nash ex Small, Thai Pharm Health Sci J, 5(2): 99-102 

Napar, A.A., Bux, H., Zia, M.A., Ahmad, M.Z., Iqbal, A., Roomi, S., Muhammad, I. and Shah., 2012,  Antimicrobial 
and antioxidant activities of Mimosaceae plants; Acacia modesta Wall (Phulai), Prosopis cineraria (Linn.) 
and Prosopis juliflora (Swartz), Journal of Medicinal Plants Research, 6(15): 2962-2970. 

Narayanasamy, N., Duraisamy, A. and Balakrishnan, K.P.,  2011, Screening of some medicinal plants for their 
antityrosinase and antioxidant activities, International Journal of PharmTech Research, 3(2): 1107-1112. 

Narayanaswamy, N., Rohini, S., Duraisamy, A. and Balakrishnan, K.P., 2011, Antityrosinase and antioxidant 
activities of various parts of Mimusops Elengi: A comparative study, International Journal of Research in 
Cosmetic Science, 1(1): 17-22. 

Nassar, Z., Aisha, A. amd Majid, A.A., 2010, The pharmacological properties of terpenoids from Sandoricum 
Koetjap, Web Med Central Complementary Medicine, 1(12): WMC001311 

Nayak, B.S and Pereira, L.M.P., 2006, Catharanthus roseus flower extract has wound-healing activity in Sprague 
Dawley rats, BMC Complementary and Alternative Medicine, 6: 41. 

Nayak, S., Pereira, L.P. and Maharaj, 2007, Wound healing activity of Carica papaya l. in experimentally induced 
diabetic rats, Indian Journal of  experimental biology, 45: 739-743. 

Ndubuisi, J., Aneke, Oguziea, E. And Ukiwe, N.L., 2007, Physicochemical properties of choloform extract of 
water hyacinth (Eichhornia crassipes), The African J. Plant Sci. and Biotech, 1(1): 40-42. 

Neogi, S. and Rajagopal, K., 1949, A method for the production of carotene concentrate from water hyacinth 
(Eichhornia crassipes), Journal of Scientific and Industrial Research India, 8: 119-121. 

Nesic, N. and Jovanovic, L., 1996, Potential use of water hyacinth (E. crassipes) for wastewater treatment in 
Serbia, Journal of Wastewater Treatment using Aquatic plants, 13: 1-10. 

Nessa, F., Ismailb, Z. and Mohamed, N., 2012, Antimicrobial activities of extracts and flavonoid glycosides of 
Corn Silk (Zea mays L), International Journal of Biotechnology for Wellness Industries, 1: 115-121. 

Neto, M.J.O., Da silva, F.D.G.F., Fo, E.R., Fernandes, J.B., Vieira, P.C. and Pinheiro, A.L.,  Norlimonoids from 
seeds of Toona Ciliata, Phytochemistry, 38 (4): 0258-0262, 0887. 

Nijveldt, R.J., Nood, E.V., Hoorn, D.E.C.V., Boelens, P.G., Norren, K.V. and Leeuwen, P.A.M.V., 2001, 
Flavonoids: a review of probable mechanisms of action and potential applications, Am J Clin Nutr, 74: 
418–25. 

Nikhat, F., Satynarayana, D. and Subhramanyam, E.V.S., 2009, Isolation, characterisation and screening of 
antioxidant activity of the roots of Syzygium cuminii (L) skeel, Asian J Res Chem, 2: 218-221. 

Nithya, G.and Koria, L., 2011, Synthesis of fatty acid methyl ester from rice bran oil, Journal of Ecobiotechnology, 
3(12): 07-09. 



 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
236 

Nyananyo, B.L., Gijo, A.H. and Ogamba, E.N., 2007, The physico-chemistry and distribution of water hyacinth 
(Eichhornia crassipes) on the river nun in the Niger Delta, Journal of Applied Sciences & Environmental 
Management, 11:133-137. 

Odjegba, V.J.  and Fasidi, I.O., 2007, Changes in antioxidant enzyme activities in Eichhornia crassipes 
(Pontederiaceae) and Pistia stratiotes (Araceae) under heavy metal stress, Revista de Biologia Tropical, 
55: 815-823.  

Odunbaku, O.A., Ilusanya, O.A. and Akasoro, K.S., 2008, Antibacterial activity of ethanolic leaf extract of Ficus 
exasperata on Escherichia coli and Staphylococcus albus, Scientific Research and Essay, 3 (11): 562-
564. 

Ogalde, J.P., Arriaza, B.T. and Soto, E.C., 2009, Identificat ion of psychoactive alkaloids in ancient 
Andean human hair by gas chromatography/mass spectrometry, Journal of Archaeological 
Science, 36: 467–472. 

Ogbonnia, S.O., Mbaka, G.O., Anyika, E.N., Osegbo, O.M. and Igbokwe, N.H., 2012, Evaluation of acute toxicity 
in mice and subchronic toxicity of hydroethanolic extract of Chromolaena odorata (L.) King and 
Robinson (Fam. Asteraceae) in rats, Agriculture and Biology Journal of North America, 1(5): 859-865. 

Ogunlesi, M., Okiei, W., Ademoye, M. and Osibote, E.A., 2010, Analysis of wssential oil from the stem of 
Chansmanthera dependens, Journal of Natural Products, 3: 47-53. 

Ogunlesi, M., Okiei, W., Azeez, L., Obakachi, V., Osunsanmi, M. and Nkenchor, G., 2010, Vitamin C contents of 
tropical vegetables and foods determined by voltammetric and titrimetric methods and their relevance to 
the medicinal uses of the plants, Int. J. Electrochem. Sci, 5: 105-115.  

Ogunlesi, M., Okiei, W., Ofor, E. and Osibote, A.E., 2009, Analysis of the essential oil from the dried leaves of 
Euphorbia hirta Linn (Euphorbiaceae), a potential medication for asthma, African Journal of 
Biotechnology, 8(24): 7042-7050. 

Ogwal-Okeng, J.W., Obua, C. and Anokbonggo, W.W., 2003, Acute toxicity effects of the methanolic extract of 
Fagara zanthoxyloides (Lam.) root-bark, Afr Health Sci, 3(3): 124-6. 

Ohlrogge, J.B. and Jaworski, J.G., 1997, Regulation of fatty acid synthesis, Annu. Rev. Plant Physiol. Plant Mol. 
Biol, 48: 109–136. 

Ohya, T. and Hayakawa, S., 1992, Magnetic recording medium lubricant comprising a phthalic acid diester  and 
fatty acid ester, US patent, US005104751A 

Ohyama, K., Suzukia, M., Kikuchia, J., Saitoa, K. and Muranakaa, T., 2009, Dual biosynthetic pathways to 
phytosterol via cycloartenol and lanosterol in Arabidopsis, PNAS, 106(3): 725-730. 

Ojeifo, M., Ekokotu, P.A., Olele, N.F. and Ekelemu, J.K., 2002, A review of the utilization of water hyacinth control 

measures for a noxious weed, Proceedings of the International Conference on Water Hyacinth, Oct 27-
Nov 1, New-Bussa, pp: 71-78.  

Okigbo, R.N. and Nmeka, I.A., 2005, Control of yam tuber rot with leaf extracts of Xylopia aethiopica and Zingiber 
officinale, African Journal of Biotechnology, 4(8): 804-807.  

Oktay, M., Gulcin, I. and Kufrevioglu, O.I., 2003, Determination of In vitro antioxidant activity of fennel 
(Foeniculum vulgare) seed extracts Lebensum.Wiss, U.Technol, 36: 263‐271. 

Omara, S., Marcottea, M., Fieldsb, P., Sanchezc, P.E., Povedac, L., Matad, R., Jimenezd, A., Dursta, T., Zhanga, 
J., MacKinnona, S., Leamana, D., Arnasona, J.T. and Philogenea, B.J.R., 2007, Antifeedant activities of 
terpenoids isolated from tropical rutales. Journal of Stored Products Research 43: 92–96 

Onar, H.C., Yusufoglu, A., Turker, G.  and Yanardag, R., 2012, Elastase, tyrosinase and lipoxygenase inhibition 
and antioxidant activity of an aqueous extract from Epilobium angustifolium L. leaves, Journal of 
Medicinal Plants Research, 6(5): 716-726. 

Opande, G.O., Onyango, J.C. and Wagai, S.O., 2004, Lake Victoria: The water hyacinth (Eichhornia crassipes 
[Mart.] Solms), its socio-economic effects, control measures and resurgence in the Winam gulf, Journal 
of Limnology, 34: 105-109. 

Oudhia, P., 2001, Tradional medicinal knowledge about an obnoxious weed Jal Kumbhi (Eichhornia crassipes) in 
Chhattisgarh (India), Aquaphyte Online. 

Owens, C.S. and Madsen, J.D., 1995, Low temperature limits of waterhyacinth, Journal of Aquatic Plant 
Management, 33: 63-68. 

Oyaizu, M., 1986, Studies on product of browning reaction prepared from glucose amine, Jpn J Nutr, 

07: 307‐15.Ozer, O., Mutlu, B. and Kıvcak, B., 2007, Antityrosinase activity of some plant extracts and 

formulations containing ellagic acid, Pharmaceutical Biology, 45(6): 519–524.  

http://ecoport.org/ep?SearchType=pdb&PdbID=54385


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
237 

Ozolua, R.I., Anaka, O.N., Okpo, S.O. and Idogun, S.E., 2009, Acute and sub-acute toxicological assessment of 
the aqueous seed extract of Persea Americana Mill (Lauraceae) in Rats, Afr J Tradit Complement Altern 
Med, 6(4):573–578. 

Padmawar, A. and Bhadoriya, U., 2010, Phytochemical investigation and comparative evaluation of in vitro free 
radical scavenging activity of Triphala & Curcumin, Asian Journal of Pharmacy and Medical Science. 
1(1). 

Panchanadikar, V.V., Joshi, S.P., Babu, S.S., Bhide, S.R. and Pat, U.S., 2005, 424725000 (USPTO), 
A61K035/78 (Intl Class) 09/29/05, 20050214389. 

Panda, V., Sonkamble, M. and Patil, S., 2011, Wound healing activity of Ipomoea batatas tubers (sweet potato), 
Functional Foods in Health and Disease, 1(10): 403-415. 

Pandey, S., Sah, S.P., Sah, M.L. and Mishra, D., 2010, An antioxidant potential of hydromethanolic extract of 
urtica Parviflora Roxb, Journal of Basic and Clinical Pharmacy, 1(3): 191-195. 

Paniwnyk, L., Beaufoy, E., Lorimer, J.P. and Mason. T.J., 2001, The extraction of rutin frol flower buds of 
Sophora japonica, Ultrasonics Sonochemistry, 8: 299-301 

Parekh, J. and Chanda, S., 2008, In vitro antifungal activity of methanol extracts of some Indian medicinal plants 
against pathogenic yeast and Moulds, African Journal of Biotechnology, 7(23): 4349-4353.  

Parhoodeh, P., Rahmani, M., Mohd, N., Mohd, H., Sukari, A. and Lian ee, G.C., 2012, Alkaloid constituents of 
Haplophyllum laeviusculum (Rutaceae), Sains malaysiana, 41(1): 47–52. 

Pasko, P., Barton, H., Zagrodzki, P., Gorinstein, S., Folta, M. and Zachwieja, Z., 2009, Anthocyanins, total 
polyphenols and antioxidant activity in amaranth and quinoa seeds and sprouts during their growth, 
Food Chemistry, 115: 994–998. 

Pateh, U.U., Haruna, A.K., Garba, M., Iliya, I., Sule, I.M., Abubakar M.S. and Ambi A.A.,  2009, Isolation of 
stigmasterol, β-sitosterol and 2-hydroxyhexadecanoic acid methyl ester from the rhizomes of Stylochiton 
lancifolius Pyer and Kotchy (Araceae) Nig. Journ. Pharm. Sci, 8: 19. 

Patel, U.H., Barot, R.A, Patel, B.D, Shah, D.A. and Modh, R.D., 2012, Docking studies of pyrrole derivatives 
using Hex, International journal of environmental sciences, 2(3). 

Patil, J.H., AntonyRaj, M., Gavimath, C.C. and Mali, B.M., 2011, A study effect of volatile fatty acid on 
biomethanation of water hyacinth, International Journal of Advanced Biotechnology and Research, 2(2): 
257-262. 

 Patil, M.V.K., Amit, D.K. and Bhise, S.D., 2012, Pharmacological evaluation of ethanolic extract of Daucus carota 
Linn root formulated cream on wound healing using excision and incision wound model, Asian Pac J 
Trop Biomed, 1-10.  

Patil, P.S., Venkatnarayanan, R., Argade, P.D., Ghule, R.S. and Shinde, P.R., 2012, International Journal of 
Research in Pharmaceutical and Biomedical Sciences, 3(3): 1294-1299. 

Pattanaargson and Limphong, 2001, Stability of octyl methoxycinnamate and identification of its 
photodegradation product, International Journal of Cosmetic Sciecne, 23: 153-160. 

Pattanayak, S.P., Mazumder, P.M. and Sunita, P., 2012. Total phenolic content, flavonoid content and In 
vitro antioxidant activities of Dendrophthoe falcata (L.f.) ettingsh, Res. J. Med. Plant, 6: 136-148. 

Pavithra, P.S., Janani, V.S., Charumathi, K.H., Indumathy, R., Potala, S. and Varma, R.S., 2010, Antibacterial 
activity of plants used in Indian herbal medicine, International Journal of green pharmacy, 22-27. 

Pavithra, P.S., Sreevidya, N. and Verma, R.S., 2009, Antibacterial and antioxidant activity of methanol extract of 
Evolvulus Nummularius, Indian J Pharmacol, 41(5): 233-236. 

Pawar, R.S. and Toppo, F.A., 2012, Plants that heal wounds. A review, Kerba Polonica, 58(1): 47-64. 

Peck, B., Chen, C.Y., Ho, K.K., Fruscia, P.D., Myatt, S.S., Coombes, R.C., Fuchter, M.J., Hsiao, C.D. and Lam, 
E.W.F., 2010,  SIRT Inhibitors Induce Cell Death and p53 Acetylation through Targeting Both SIRT1 and 
SIRT2, Molecular Cancer Therapeutics, 9(4):844-855. 

Peer, S.M., Prabhu, P.C., Panchapakesan, S. and Ramanathan, A., 2010, Pathomorphological and Biochemcal 
studies on the effect of Aloe vera, Aristolochia bracteata and Curcuma longa based formulation on 
surgically excised wounds in Wistar rats, Indian Journal of Veterinary Pathology, 34(1): 69-75. 

Pegel, K.H., 1997, The importance of sitosterol and sitosterolin in human and animal nutrition, South African 
Journal of Science, 93.  



 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
238 

Pelegrini, P.B., del Sarto, R.P., Silva, O.N., Franco, O.L. and Grossi-de-Sa M.F., 2011, Antibacterial peptides 
from plants: What they are and how they probably work, Biochemistry Research International, Hindawi 
Publishing Corporation, 9 pages. 

Pereira, S.,  Fonseca, L.P., Capelo,  J.L.,  Armas,  T.,  Vilhena,  F., Pinto,  A. P.,  Gonçalves,  M.L.S. and Mota, 
A.M., 2010, Comparative study between probe focussed sonication and conventional stirring in the 
evaluation of cadmium and copper in plants, Anal Bioanal Chem, 398: 2315–2324. 

Person, A.K., Chudgar, S.M., Norton, B.L., Tong, B.C. and Stout, J.E. 2010, Aspergillus niger: an unusual cause 
of invasive pulmonary aspergillosis, Journal of Medical Microbiology, 59: 834. 

Phung, T.H., Nguyen, H.A., Nguyen, Q.C, Nguyen, T.D. and Nguyen, T.H., 2012, Chemical composition and 
effects on carbohydrate metabolism of chloroform fraction of Coix lachryma-jobi (L) stem extract,  
Mahidol University Journal of Pharmaceutical Science, 39(1): 19-24. 

Pieme, C.A., Penlap, V.N., Nkegoum, B., Taziebou, C.L., Tekwu, E.M., Etoa, F.X. and Ngongang, J., 2006, 
Evaluation of acute and subacute toxicities of aqueous ethanolic extract of leaves of Senna alata (L.) 
Roxb (Ceasalpiniaceae), African Journal of Biotechnology, 5(3): 283-289. 

Pin-Der Duh, 1998, Antioxidant activity of budrock (Arctium lappa Linn): Its scavenging effect on free radical and 
active oxygen, J Am  Oil Chem Soc, 75: 455-461. 

Pires, R.M., Costa, H.C., Ferreira, A.G.M. and Fonseca, I.M.A.,  2007, Viscosity and density of water + ethyl 
acetate + ethanol mixtures at 298.15 and 318.15 K and atmospheric pressure, J. Chem. Eng. Data, 52: 
1240-1245 

Polterait, O., 1997, Antioxidants and free-radical scavengers of natural origin, Current Org. Chem., 1: 415-440 

Pontiki, E.,  Litina , D.H., Litinas , K., Nicolotti , O. and Carotti, A., 2011, Design, synthesis and 
pharmacobiological evaluation of novel acrylic acid derivatives acting as lipoxygenase and 
cyclooxygenase-1 inhibitors with antioxidant and anti-inflammatory activities, European Journal of 
Medicinal Chemistry, 46: 191-200. 

Pothitirat, W., Pluemlamai, J., Satniyom, S., Leelamanitaya, W. and Gritsanapan, W., 2010, Development of 

whitening skin lotion from selected medicinal plants and its antityrosinase activity, Planta Medica, 76: 
174. 

Powthong, P., Jantrapanukorn, B., Thongmee, A. and Suntornthiticharoen, P., 2012, Evaluation of endophytic 
fungi extract for their antimicrobial activity from Sebania grandiflora (L.) Pers., International Journal of 
Pharmacetical and Biomedical Research, 3(2): 132-136. 

Prabakar, K. and Jebanesan, A., Larvicidal efficacy of some Cucurbitacious plant leaf extracts against Culex 
quinquefasciatus (Say), Bioresource Technology, 95: 113–114. 

Prabuseenivasan, S., Jayakumar, M. and Ignacimuthu, S., 2006, In vitro antibacterial activity of some plant 
essential oils, BMC Complementary and Alternative Medicine, 6: 39. 

Prachayasittikul, S., Suphapong, S., Worachartcheewan, A., Lawung, R., Ruchirawat, S. and Prachayasittikul, V., 
2009, Bioactive metabolites from Spilanthes acmella Murr. Molecules, 14: 850-867. 

Prachayasittikul, S., Worachartcheewan, A., Yainoy, S., Lomchoey, N., Kittiphatcharin, P., Ruchirawat, S. and 
Prachayasittikul, V., 2012, Antioxidant and antimicrobial activities of Saraca thaipingensis Cantley ex, 
Asian. Pac. J. Trop Biomed, S796-S799. 

Prashanth, S., Kumarb, A.A., Madhub, B. and Kumar, Y.P., 2010, Antihyperglycemic and antioxidant activity of 
ethanolic extract of Madhuca Longifolia Bark, 5(3). 

Prosper-Cabral, N.B.,  Agbor, G.A.,
 
 Oben, J.E. and  Ngogang, J.Y., Phytochemical studies and antioxidant 

properties of four medicinal plants used in Cameroon, Afr J Tradit Complement Altern Med, 4(4): 495–
500. 

Pundir, R.K. and Jain, P., 2010. Comparative studies  on the antimicrobial activity of black pepper (Piper Nigrum) 
and turmeric (Curcuma Longa) extracts, IJABPT, 1(2): 491-501. 

Quayum, S.L., 2007, Effect of water hyacinth root extract on arsenic level in different organs of arsenic-treated 
rat, Bangladesh Journal of Pharmacology, 2: 73-80. 

Quilez, J., Lorda, P.G. and Salvado, J.S., 2003, Potential uses and benefits of phytosterols in diet: present 
situation and future directions, Clinical Nutrition 22(4): 343–351. 

Raaman, N., 2006, Phytochemical Techniques, New Indian Publishing Agencies, New Delhi, 2006: 19. 

http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Biapa%20PC%5Bauth%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Agbor%20GA%5Bauth%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Oben%20JE%5Bauth%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Ngogang%20JY%5Bauth%5D


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
239 

Rackova, L., Oblozinsky, M., Kostalova, D., Kettmann, V. and Bezakova, L., 2007,  Free radical scavenging 
activity and lipoxygenase inhibition of Mahonia aquifolium extract and isoquinoline alkaloids, Journal of 
Inflammation, 4: 15:1-7. 

Radulovic, N.S. and Dordevic, N.D., 2011, Steroids from poison hemlock (Conium maculatum L.): a GC–MS 
analysis, J. Serb. Chem. Soc., 76(11): 1471–1483 

Rahman, S. and Islam, R., 2011, Mammalian Sirt1: insights on its biological Functions, Rahman and Islam Cell 
Communication and Signaling, 9: 11. 

Rahmatullah, M., Mollik, A.H., Rashid, H., Tanzin, R., Ghosh, K.C., Rahman, H., Alam, J., Faruque, O., Hasan, 
M., Jahan, R. and Khatun, A., 2010, A comparative analysis of medicinal plants used by folk medicinal 
healers in villages adjoining the Ghaghot, Bangali and Padma Rivers of Bangladesh. Am-Eurasian J 
Sustain Agric, 4:70–85  

Rahuman, A., Gopalakrishnan, G., Venkatesan, P. and Geetha, K., 2008, Isolation and identification of mosquito 
larvicidal compound from Abutilon indicum (Linn.) Sweet, Parasitol Res, 102: 981–988. 

Raj Mohan, D. and Ramaswamy, M., 2007, Evaluation of larvicidal activity of the leaf extract of a weed plant, 
Ageratina adenophora, against two important species of mosquitoes, Aedes aegypti and Culex 
quinquefasciatus, African Journal of Biotechnology, 6(5): 631-638. 

Rajkannan, R. and Malar, E.J.P., 2007, Docking of B-cell epitope antigen to specific hepatitis B antibody, J. 
Chem. Sci., 119(5): 553–558. 

Rajkumar, S. and Jebanesan, A., 2001, Larvicidal and adult emergence inhibition effect of centella asiatica 
Brahmi (Umbelliferae) against mosquito Culex quinquefasciatus Say (Diptera: Culicidae), African 
Journal of Biomedical Research, 8: 31–33. 

Ramalakshmi, S. and Muthuchelian, K., 2011, Analysis of bioactive constituents from the leaves of Mallotus 
tetracoccus (roxb.) kurz, by gas chromatography - mass spectrometry, International Jouranl of 
Pharmaceutical sciences and research, 2(6): 1449-1454. 

Ramawat, K.G. (ed.), 2009, Herbal drugs: Ethnomedicine to modern medicine, Springer-Verlag Berlin Heidelberg, 
7DOI 10.1007/978-3-540-79116-42. 

Rameshthangam, P. and Ramasamy, P., 2007,  Antiviral activity of bis(2-methylheptyl)phthalate isolated from 
Pongamia pinnata leaves against white spot syndrome virus of Penaeus monodon Fabricius. Virus Res, 

126(1-2): 38-44. 

Rana, I.S., Rana, A.S. and Rajak, R.C., 2011, Evaluation of antifungal activity in essential oil of the Syzygium 
Aromaticum(L) by extraction, purification and analysis of its main component eugenol, Brazilian Journal 
of Microbiology, 42: 1269-1277. 

Rao, T.M., Rao, B.G. and Y. Venkateswara Rao, Y.V., 2012, Antioxidant activity of spilanthes acmella extracts, 
International Journal of Phytopharmacology, 3(2): 216-220. 

Rao, V.S. and Srinivas, K., 2011, Modern drug discovery process: An in silico approach, Journal of Bioinformatics 
and Sequence Analysis, 2(5): 89-94. 

Rasal, V.P., Sinnathambi, A., Ashok, P. and Yeshmaina, S., Wound Healing and Antioxidant Activities of Morinda 
Citrifolia Leaf Extract in Rats, Iranian Journal of Pharmacology & Therapeutics, 7: 49-52. 

Rasul, A. and Akhtar, N., 2012, Anti-aging potential of a cream containing milk thistle extract: Formulation and in 
vivo evaluation, African Journal of Biotechnology,  11(6): 1509-1515. 

Rates, S.M.K., 2001, Plants as source of drugs, Toxicon, 39: 603–613. 

Rathna, R.A. and Sheeba, J., 2008, Inhibitors for Cyclooxygenase-2 –A molecular modeling approach, Project of 
Bachelor of Technology. 

Rawani, A., Ghosh, K.M.H.A. and Chandra, G., 2009, Larvicidal activities of three plants against filarial vector 
Culex quinquefasciatus Say (Diptera: Culicidae), Parasitol Res, 105: 1411–1417. 

Raza, H. and John, A., 2007,  In vitro protection of reactive oxygen species-induced degradation of lipids, 
proteins and 2-deoxyribose by tea catechins, Food Chem , 45: 1814-20. 

Recanatini, M., Bottegoni, G. and Cavalli, A., 2004, In silico antitarget screening, Drug Discovery Today 
Technologies, 1(3): 209-215. 

Reddy, A.S., Pati, S.P., Kumar, P.P., Pradeep, H.N. and Sastry, G.N., 2007, Virtual screening in drug discovery – 
A computational perspective, Current Protein and Peptide Science, 8: 000-000. 

Reddy, G.A.K., Priyanka, B., Sai Saranya, C.H. and Ashok Kumar, C.K., 2012,  Wound healing potential of Indian 
medicinal plants, International Journal of Pharmacy Review and Research, 2(2): 75-87. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Rameshthangam%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17328984
http://www.ncbi.nlm.nih.gov/pubmed?term=Ramasamy%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17328984
http://www.ncbi.nlm.nih.gov/pubmed/17328984


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
240 

Reddy, K.R. and Sutton, D.L., 1984, Water hyacinths for water quality improvement and biomass production, 
Journal of Environmental Quality, 13: 1-8. 

Reddy, U. and Seetharam, Y.N., 2009, Antimicrobial and analgestic activities of Trikatu Churna and its 
ingredients, Pharmacologyonline, 3: 489-495. 

Reeve, V.E., Bosnic, M., Wilcox, C.B. and Ley, R.D., 1991, Differential protection from two sunscreens for UV-
Radiation – Induced Immunosuppression, J Invest Dermatol, 97: 624-628. 

Ren, G., Cai, Z.Y.,  Luo, Z.P., Huang, H.L., Shao, F., Li, G.H., Zhou, C.X. and Liu, R.H., 2012, Study on the 
chemical constituents of the roots of Dendropanax chevalieri, Article in Chinese, 35(1): 62-4. 

Ren, W., Qiao, Z., Wang, H., Zhu, L. and Zhang, L., 2003, Flavonoids: promising anticancer agents, Medicinal 
Research Reviews, 23(4): 519-534. 

Riederer, M.  and Müller, C., 2006, Biology of the plant cuticle, Blackwell Publishing, Oxford, UK, 154. 

Rios, J.L. and Recio, M.C., 2005, Medicinal plants and antimicrobial activity, Journal of Ethnopharmacology, 100: 
80–84. 

Rispail, N., Nash, R.J., Webb, K.J., Marquez, A.J., Stougaard, J., Udvardi, M.K., Parniske, M., Spaink, H.P., 
Saalbach, G., Webb, K.J., Chiurazzi, M. and Marquez, A.J., (eds), 2005b, Secondary metabolite profiling 
In: Lotus japonicus handbook. Springer, Dordrecht, pp: 341–348 

Riyanto, S., 2007, Identification of the isolated compounds from zingiber amaricans bl. rhizome, Indo. J. Chem., 

7(1): 93 – 96. 

Roberts, M.F. and Wink, M., 1998, Alkaloids Biochemistry, Ecology, and Medicinal Applications, 5, Plenum Press, 
NewYork. 

Robles, W., Madsen, J.D. and Wersal, R.M., 2010, Potential for remote sensing to detect and predict herbicide 
injury on Water hyacinth (Eichhornia crassipes), Invasive Plant Science and Management, 3: 440–450. 

 Rodriguez, R.V.G., Cevallos, G.C., Siordia, G., Jiménez-Arellanes, M.A.,  Chávez-Soto, M.A. and  Meckes-
Fischer, M., 2012, Sphaeralcea angustifolia (Cav.) G. Don extract, a potential phytomedicine to treat 
chronic inflammation, Boletín Latinoamericanoy del Caribe de Plantas Medicinalesy Aromáticas,  11 (5): 

454 – 463. 

Roeder and Wiedenfeld, 2009, Pyrrolizidine alkaloids in medicinal plants of Mongolia, Nepal and Tibet, 
Pharmazie, 64: 699–716.  

Rohmer, M., Seemann, M. and Grosdemange-Billiard, C. 2005. Biosynthetic routes to the building blocks of 
Isoprenoids, Biopolymers Online, 49-55. 

Rongsriyam, Y., Trongtokit, Y., Komalamisra, N., Sinchaipanich, N., Apiwathnasorn, C., and Mitrejet, A., 2006, 
Formulation of tablets from the crude extract of Rhinacanthus Nasutus (Thai local plant) against Aedes 
Aegypti and Culex Quinquefasciatus larvae: a preliminary study, Southeast Asian J Trop Med Public 
Health, 37(2): 265-271. 

Rosas, L., Veiga, T.A.M., Feranandes, J.B., Vieira, P.C. and Da Silva, M.F.G.F., 2011, Prenylindole alkaloids 
from Raputia Praetermissa (Rutaceae) and their chemosystematic significance, Journal of Brazilian 
Chemical Society, 22(7): 1346-1353. 

Roy, A., Sahu, R.K. and Dwivedi, J., 2012, In vitro methods to evaluate the efficiency of skin care cosmetic 
formulations: A Review, Asian Pacific Journal of Tropical Biomedicine, 1-9. 

Ruikar, A.D., Gadkari, T.V., Phalgune, U.D, Puranik, V.G. and Deshpande, N.R., 2011, Dibutyl phthalate, a 
secondary metabolite from Mimusops elengi, Chemistry of Natural Compounds, 46(6): 55. 

Sa, R.A., Nataly Santos, D.D.L., Silva, C.S.B.D., Napoleao, T.H., Gomes, F.S., Cavada, B.S.C., Coelho, 
L.C.B.B., Navarro, D.M.D.A.F., Bieber, L.W. and Paiva, P.M.G.P., 2009, Larvicidal activity of lectins from 
Myracrodruon urundeuva on Aedes aegypti, Comparative Biochemistry and Physiology, Part C 149: 
300–306. 

Sachin, J., Neetesh, J., Tiwari, A., Balekar, N. and Jain, D.K., 2009, Simple evaluation of wound healing activity 
of polyherbal formulation of roots of Ageratum conyzoides Linn, Asian J. Research Chem, 2(2). 

Sadeghian, A., Ghorbani, A., -Nejad, A.M. and Rakhshandeh, H., 2011, Antimicrobial activity of aqueous and 
methanolic extracts of pomegranate fruit skin, Avicenna Journal of Phytomedicine, 1(2): 67-63. 

Saeed, M.K., Deng, Y., Parveen, Z., Dai, R., Ahmaad, W. and Yu, Y., 2007,  Studies on the chemical constituents 
of Torreya grandis Fort.Ex Lindl, Journal of Applied Sciences, 7: 269-273. 

Safi, N.E.E., Ghidouche, S. and Ducrot, P.H., 2007, Flavonoids: hemisynthesis, reactivity, characterization and 
free radical scavenging activity, Molecules, 12: 2228-2258. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Ren%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22734412
http://www.ncbi.nlm.nih.gov/pubmed/22734412
http://www.ncbi.nlm.nih.gov/pubmed?term=Luo%20ZP%5BAuthor%5D&cauthor=true&cauthor_uid=22734412
http://www.ncbi.nlm.nih.gov/pubmed?term=Huang%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=22734412
http://www.ncbi.nlm.nih.gov/pubmed?term=Shao%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22734412
http://www.ncbi.nlm.nih.gov/pubmed?term=Li%20GH%5BAuthor%5D&cauthor=true&cauthor_uid=22734412
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhou%20CX%5BAuthor%5D&cauthor=true&cauthor_uid=22734412
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20RH%5BAuthor%5D&cauthor=true&cauthor_uid=22734412


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
241 

Saha, S., Subrahmanyam, E.V.S., Kodangala, C. and Shastry, S.C., 2011, Isolation and characterization of 
triterpenoids and fatty acid ester of triterpenoid from leaves of Bauhinia variegate, Der Pharma Chemica, 
3(4): 28-37 

Saito, S.T., Trentin, D.S., Macedo, A.J., Pungartnik, C., Gosmann, G., Silveira, J.D., Guecheva, T.N., Henriques, 
J.A.P.  and Brendel, M., 2012, Bioguided Fractionation shows Cassia alata extract to inhibit 
Staphylococcus epidermidis and Pseudomonas aeruginosa growth and biofilm formation, Evidence-
Based Complementary and Alternative Medicine, 13. 

Sakthivadivel, M., and Thilagavathy, D., 2003, Larvicidal and chemosterilant activity of the acetone fraction of 
petroleum ether extract from Argemone Mexicana L. Seed, Bioresource Technology, 89: 213–216. 

Salalvkar, S.M., Tamanekar, R.A. and Athawale, R.B., 2011, Antioxidants in skin ageing-future of dermatollogy, 
International Journal of Green Pharmacy, 5: 161-168. 

Salar, R.K. and Suchitra, 2009, Evaluation of antimicrobial potential of different extracts of Solanum 
xanthocarpum Schrad. and Wendl., African Journal of Microbiology Research, 3(3): 097-100. 

Salgado, S.G., Nieto, M.A.Q. and Simon, M.M.B., 2006, Optimisation of sample treatment for arsenic speciation 
in alga samples by focused sonication and ultrafiltration, Talanta, 68: 1522–1527.  

Sandhar, H.K., Kumar, B., Prasher, S., Tiwari, P., Salhan, M. and Sharma, P., 2011, A review of phytochemistry 
and pharmacology of flavonoids. Internationale Pharmaceutica Sciencia, 1(1): 25-42 

Sani, U.M. and Pateh, U.U., 2009, Isolation of 1, 2-benzenedicarboxylic acid bis(2-ethylhexyl) ester from 
methanol extract of the variety minor seeds of Ricinus communis Linn. (Euphorbiaceae),   Nigerian 
Journal of Pharmaceutical Sciences, 8(2): 107-114. 

Sanja, S.D., Sheth, N.R., Patel, N.K., Patel, D. and Patel, B., 2009, Characterization and evaluation of antioxidant 
activity of Portulaca Oleracea, International Journal of Pharmacy and Pharmaceutical Sciences, 1(1). 

Santana, O., Reina, M., Fraga, B.M., Sanz, J. Coloma, A.G., 2012, Antifeedant activity of fatty acid esters and 
phytosterols from Echium wildpretii, 9(3):567-76. 

Santos, N.D., Gomes, D.L., Costa,L.S., Cordeiro, S.L., Costa, M.S.S.P., Trindade, E.S., Franco, C.R.C., 
Scortecci K.C., Leite E.L. and Rocha, H.A.O., 2012, Freshwater Plants Synthesize Sulfated 
Polysaccharides: Heterogalactans from Water Hyacinth (Eicchornia crassipes), International Journal of 
Molecular Sciences, 13: 961-976. 

Sarathy, S.M., Ga, S., Syed, S.A.,Thomson, M.J. and Dagaut, P., 2007,  A comparison of saturated and 

unsaturated C4 fatty acid methyl esters in an opposed flow diffusion flame and a jet stirred reactor, 

Proceedings of the Combustion. 

Sarker, S.D., Latif, Z. and Gray, A.I., 2006, Natural Product Isolation, 2
nd

 Edition, Humana Press, Totowa, New 
Jersey, pp: 27-31. 

Sasidharan, S., Logeswaran, S. and Latha, L.Y., 2012, Wound healing activity of Elaeis guineensis Leaf Extract 
Ointment, Int J Mol Sci, 13: 336-347.  

Sasidharan, S., Nilawatyi, R., Xavier, R., Latha, L.Y. and Amala, R., 2010, Wound healing potential of Elaeis 
guineensis Jacq Leaves in an infected albino rat model, Molecules, 15: 3186-319.  

Sasikumar, J.M., Jinu, U. and Shamna, R., 2009, Antioxidant activity and HPTLC analysis of Pandanus 
odoratissimus L. Root, European Journal of Biological Sciences, 1(2): 17-22. 

Sathish Kumar, T., Shanmugam, S., Palvannan, T. and  Bharathi Kumar, V.M., 2008, Evaluation of antioxidant 
properties of Elaeocarpus ganitrus Roxb. Leaves, Iranian Journal of Pharmaceutical Research, 7(3): 

211-215. 

Satish, S., Mohana, D.C., Ranhavendra, M.P. and Raveesha, K.A., 2007, Antifungal activity of some plant 
extracts against important seed borne pathogens of Aspergillus sp., Journal of Agricultural Technology, 
3(1): 109-119. 

Satish, S., Raghavendra M.P. and Raveesha, K.A., 2008, Evaluation of the antibacterial potential of some plants 
against human pathogenic bacteria, Advances in Biological Research, 2(3-4): 44-48. 

Saxena, R.C., Dixit, O.P. and Sukumaran, P., 1992, Laboratory assessment of indigenous plant extracts for anti-
juvenile hormone activity in Culex quinquefasciatus, Indian J Med Res, 95: 204-206. 

 Schlicker, C., Boanca,
 
G.,  Lakshminarasimhan, M. and Steegborn, C., 2011, Structure-based development of 

novel sirtuin inhibitors, Aging, 3(9): 852–872. 

Sermakkani, M., 2012, Potential antimicrobial activity of butter fruit (Butyrospermum parkii, Kotschy) peel, Journal 
of Pharmacy Research, 5(3): 1467-1470. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Santana%20O%5BAuthor%5D&cauthor=true&cauthor_uid=22422524
http://www.ncbi.nlm.nih.gov/pubmed?term=Reina%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22422524
http://www.ncbi.nlm.nih.gov/pubmed?term=Fraga%20BM%5BAuthor%5D&cauthor=true&cauthor_uid=22422524
http://www.ncbi.nlm.nih.gov/pubmed?term=Sanz%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22422524
http://www.ncbi.nlm.nih.gov/pubmed?term=Gonz%C3%A1lez-Coloma%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22422524
http://ijpr.sbmu.ac.ir/?_action=article&au=5770&_au=T++Sathish+Kumar
http://ijpr.sbmu.ac.ir/?_action=article&au=5771&_au=S++Shanmugam
http://ijpr.sbmu.ac.ir/?_action=article&au=5772&_au=T++Palvannan
http://ijpr.sbmu.ac.ir/?_action=article&au=5773&_au=VM++Bharathi+Kumar
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Schlicker%20C%5Bauth%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Boanca%20G%5Bauth%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Lakshminarasimhan%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Steegborn%20C%5Bauth%5D


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
242 

Seruga, M., Novak, I. and Jakobek, L., 2011, Determination of polyphenols content and antioxidant activity of 
some red wines by differential pulse voltammetry, HPLC and spectrophotometric methods, Food Chem, 
124: 1208–1216. 

Shafaghat, A., Salimi, F. and Mahmoodi, R.,  Antioxidant, antimicrobial activity and chemical analysis of the 
flavonoid from Chaerophyllum macropodum (Boiss.), Journal of Medicinal Plants Research, 6(11): 2111-
2116, 

Shafiuddin, M.D., Khan, A. and Ali, S., 2009, Wound healing activity of traditional herbal formulation, Int. J. Chem. 
Sci, 7(2): 639-643. 

 Shanab, S.M.M. and Shalaby, E.A., 2012,   Biological activities and anticorrosion efficiency of water 
hyacinth(Eichhornia crassipes),  Journal of Medicinal Plants Research, 6(23): 3950-3962. 

Shanab, S.M.M., 2007, Antioxidant and antibiotic activities of some seaweeds (Egyptian Isolates), Int. J. Agri. 
Biol., 9(2): 220-225. 

Shanab, S.M.M., Ameer, M.A., Fekry, A.M., Ghoneim, A.A. and Shalaby, E.A., 2011, Corrosion resistance of 
magnesium alloy (AZ31E) as orthopaedic biomaterials in sodium chloride containing antioxidantly active 
compounds from Eichhornia crassipes, Int. J. Electrochem. Sci., 6: 3017–3035 

Shanab, S.M.M., Shalaby, E.A., Lightfoot, D.A. and El-Shemy, H.A., 2010, Allelopathic effects of water hyacinth 
[Eichhornia crassipes], Plus One 5. 

Sharma, A.R. and Nayar, R.C., 1980, Pharmacognostical studies on the root and rhizome of Eichhornia crassipes 
(Mart.) Solms, Bulletin of Medicinal and Ethnobotanical Research, 1: 37-45. 

Sharma, P., 2011, Cinnamic acid derivatives: A new chapter of various of pharmacological activities, Journal of 
Chemical and Pharmaceutical Research, 3(2): 403-423. 

Sharshar, K.M. and Haroon, A.M., 2009, Comparative investigations on some biological and biochemical in fresh 
water cray fish (procambarus clarkia) fed on Eichhornia crassipes, Echinochloa stagnina L. and 
Polygonum tomentosum L. American Eurasian Journal of Agricultural and Environmental sciences, 5(4): 

579-589. 

Sheeba, M., Emmanuel, S., Revathi, K. and Ignachimuthu, 2009, Wound healing activity of Cassia occidentalis L 
in albino Wistar rats, International Journal of Integrative Biology, 8(8): 1-6. 

Sheffield, C.W., 1967,  Water hyacinth for nutrient removal, Hyacinth Control J,  6: 27–30   

Shekar, 2008,  Alkaloids, http://shekhar-alk.blogspot.in/2008/08/l-k-l-o-i-d-s-b-y-s-h-e-k-h-r.html 

Shen, Y.C., Prakash, C.V.S., Wang, L.T., Chien, C.T. and Hung, M.C., 2003, New Triterpenoid Fatty Acid Esters 
from the Small Twigs of Viburnum odoratissimum, Journal of the Chinese Chemical Society, 50: 297-
302. 

Sheu, S.R., Wang, C.C., Chang, S.Y., Yang, L.C., Jang, M.J. and Cheng, P.J., 2009, Influence of extraction 
manufacturing process on caffeine concentration, proceedings of the International Multi Conference of 
Engineers and Computer Scientists, 2. 

Shi, L.S., Kuo, P.C., Tsai, Y.L., Damu A.G. and Wu, T.S., 2004, The alkaloids and other constituents from the 
root and stem of Aristolochia elegans, Bioorganic and Medicinal Chemistry, 12: 439–446. 

Shirasugi, I., Sakakibara, Y., Yamasaki, M., Nishiyama, K., Matsui, T., Liu, M.C. and  Suiko, M., 2010, Novel 
screening method for potential skin-whitening compounds by a luciferase reporter assay,  Biosci 
Biotechnol Biochem, 74(11): 2253-8.  

Shirwaikar, A., Somashekar, A.P., Udupa, A.L., Udupa, S.L. and Somashekar, S., 2003, Wound healing studies 
of Aristolochia bracteolata Lam. with supportive action of antioxidant enzymes, Phytomedicine, 10: 558–
562. 

Shohaib, T, Shafique, M., Dhanya, N. and Divakar, M.C., 2011, Importance of flavonoids in therapeutics, Journal 
for Drugs and Medicines, 3(1):1-18. 

Shukla, A., Rasik, A.M., Jain, G.K., Shankar, R., Kulshrestha, D.K. and Dhawan, B.N., 1999, In vitro and in vivo 
wound healing activity of asiaticoside isolated from Centella asiatica, J Ethnopharmacol, 65: 1–11.  

Shukla, Y.N., Srivastava, A., Kumar, S. and Kumar, S., 1999, Phytotoxic and antimicrobial constituents of 
Argyreia speciosa and Oenothera biennis, Journal of Ethnopharmacology, 67: 241–245. 

Silva, I.G., Zanon, V.O.M. and Silva, H.H.G., 2003, Larvicidal activity of Copaifera reticulata ducke oil-resin 
against Culex quinquefasciatus say (Diptera: Culicidae), Neotropical Entomology, 32(4): 729-732. 

Silva, N.C.C. and Júnior, A.F., 2010, Biological properties of medicinal plants: a review of their antimicrobial 
activity, J Venom Anim Toxins incl Trop Dis, 16(3): 402-413. 

http://shekhar-alk.blogspot.in/2008/08/l-k-l-o-i-d-s-b-y-s-h-e-k-h-r.html
http://www.ncbi.nlm.nih.gov/pubmed?term=Shirasugi%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21071833
http://www.ncbi.nlm.nih.gov/pubmed?term=Sakakibara%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21071833
http://www.ncbi.nlm.nih.gov/pubmed?term=Yamasaki%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21071833
http://www.ncbi.nlm.nih.gov/pubmed?term=Nishiyama%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21071833
http://www.ncbi.nlm.nih.gov/pubmed?term=Matsui%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21071833
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=21071833
http://www.ncbi.nlm.nih.gov/pubmed?term=Suiko%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21071833
http://www.ncbi.nlm.nih.gov/pubmed/21071833
http://www.ncbi.nlm.nih.gov/pubmed/21071833


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
243 

Singariya, P., Kumar, P. and Mourya, K.K., 2012, An activity guided Isolation and evaluation of various solvent 
extracts of the leaves of Anjan Grass, Hygeia.J.D.Med.vol, 4 (2). 

Singh, A., Duggal, S., Kaur, N. and Singh, J., 2010, Berberine: Alkaloid with wide spectrum of pharmacological 
activities, Journal of Natural Products, 3: 64-75. 

Singh, G. and Kumar, P., 2012, Evaluation of antimicrobial activity of alkaloids of Terminalia chebula Retz. 
against some multidrug –resistant microorganisms, International Journal of Green Pharmacy, 6: 57-62 

Singh, G., Kumar, P. and Jindal, A., 2012, Antibacterial potential of sterols of some medicinal plants, International 
Journal of Pharmacy and Pharmaceutical Sciences, 4(3): 159-162. 

Singh, N., Mahmood, U., Kaul, V.K. and Jirovetz, L., 2006, A new phthalic acid ester from Ajuga bracteosa., Nat 
Prod Res, 20(6): 593-7. 

Singh, R.P. and Agarwal, R., 2002, Flavonoid antioxidant silymarin and skin cancer, Antioxid Redox Signal, 4: 

655-63.  

Sini, K.R., Mishal, T.K., Dhanya, K.  And Jose, M.K., 2010, Antioxidant potential of dried root powder of Capparis 
Grandiflora wall ex hook.f and Thomson, International Journl of Pharma Research and Development, 
2(9):50-55. 

Sircar, S.M. and Chakraverty, R., 1962, The effect of gibberellic acid and growth substances from the root extract 
of water hyacinth, Eichhornia crassipes, on rice and gram, Indian Journal of Plant Physiology, 5: 1-2. 

Sircar, S.M. and Ray, A., 1961, Growth substances separated from the root of water hyacinth by paper 
chromatography, Nature, 190: 1213-1214. 

Smahelova, A., Zadak, Z., Hyspler, R., Haas, T. and Lek, V., 2004, [Significance of plant sterols in diabetes], 
50(2): 147-52. 

Smit, N., Vicanova, J. and Pavel, S., 2009, The hunt for natural skin whitening agents, Int J Mol Sci, 10(12): 
5326–5349.  

Smith, C.J., Zhang, Y., Koboldt, C.M., Muhammad, J., Zweifel, B.S., Shaffer, A., Talley, J.J., Masferrer, J.I., 
Seibert, K. and Isakson, P.C., 1998, Pharmacological analysis of cyclooxygenase-1 in inflammation, 
Proc. Natl. acad. sci., 95: 13313–13318. 

Solanki, R., 2010, Some medicinal plants with antibacterial activity, International Journal of Comprehensive 
Pharmacy, Pharmacie Globale, 4(10): 1-4.    

Solano, F., Briganti, S., Picardo, M. and Ghanem, G., 2006, Hypopigmenting agents: an updated review on 
biological, chemical and clinical aspects, Pigment Cell Res, 19:550–571. 

Soni, H. and Singhai, A.K., 2012, A recent update of botanicals for wound healing acitivity, International  
Research Journal of Pharmacy, 3(7): 1-7 

Souli, M., Galani, I. and Giamarellou, H., 2008, Emergence of extensively drug-resistant and pandrug-resistant 
gram-negative Bacilli in Europe, Eurosurveillance, 13(47): 1-11.  

Sravanthi, K.C., Manthri, S., Srilakshmi, S. and Ashajyothi, V., 2010, Wound healing herbs – a review, 
International Journal Of Pharmacy & Technology, 2(4): 603- 624. 

Sreena, K.P.,  Poongothai, A., Soundariya, S.V., Srirekha, G., Santhi, R. and Annapoorani, S., 2011, Evaluation 
of in vitro free radical scavenging efficacy of different organic extracts of morinda tinctoria leaves, 
International journal of pharmacy and pharmaceutical sciences, 3(3):207-209. 

Srinivasan, G.V., Sharanappa, P., Leela, N.K., Sadashiva,C.T. and VIjayan, K.K., 2009, Chemical composition 
and antimicrobial activity of the essential oil of Leea indica (Burm.f.)Mer.Flowers, Natural Product 
Radiance, 8(5): 488-493. 

Srivastava, S. and Mishra, N., 2009, Evaluation of polyherbal formulation for wound healing activity, Der 
Pharmacia Lettre, 1(1): 157-161. 

Sruthi, H.V., Kanniganti, M., Sulthana, S.,  Yellapu, N.K.,  Pradeep Kumar, A., Reddy, B.R., Naidu, N.V., 
Saragandla, S.,  Nandi , S.A. and  Enaganti, S., 2012, Insilico evaluation of Anti-inflammatory activity of 
Natural compounds against Modeled COX2, Journal of Pharmacy Research, 5(2):1091-1097. 

Staton, J., 2009, Efficacy testing of skin whitening products, Personal Care 

Stephenson, M., Turner, G., Pope, P., Colt, J. and Knight, A., 1980, The use and potential of aquatic species for 
wastewater treatment, California State Water Resources Control Board 65. 

Subhadhirasakul, S. and Pechpongs, P., 2005, A terpenoid and two steroids from the flowers of Mammea 
siamensis, Songklanakarin J. Sci. Technol., 27(2): 555-561. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Singh%20N%5BAuthor%5D&cauthor=true&cauthor_uid=16835093
http://www.ncbi.nlm.nih.gov/pubmed?term=Mahmood%20U%5BAuthor%5D&cauthor=true&cauthor_uid=16835093
http://www.ncbi.nlm.nih.gov/pubmed?term=Kaul%20VK%5BAuthor%5D&cauthor=true&cauthor_uid=16835093
http://www.ncbi.nlm.nih.gov/pubmed?term=Jirovetz%20L%5BAuthor%5D&cauthor=true&cauthor_uid=16835093
http://www.ncbi.nlm.nih.gov/pubmed/16835093
http://www.ncbi.nlm.nih.gov/pubmed/16835093
http://www.ncbi.nlm.nih.gov/pubmed?term=Zad%C3%A1k%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=15077591
http://www.ncbi.nlm.nih.gov/pubmed?term=Hyspler%20R%5BAuthor%5D&cauthor=true&cauthor_uid=15077591
http://www.ncbi.nlm.nih.gov/pubmed?term=Haas%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15077591
http://www.ncbi.nlm.nih.gov/pubmed/15077591


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
244 

Subhashini, N., Thangathirupathi, A. and lavanya, N., 2011, Antioxidant activity of Trigonella Foenum Graecum 
using various In Vitro and Ex Vivo models, Int J Pharm Pharm Sci, 3(2): 96-102. 

Sujitha, R., M.Phil Cehmistry Dissertation, 2012, Avinashilingam Institute for Home Scicence and Higher 
Education for Women University,  

Sumazian, Y., Syahida, A., Hakiman, M. and Maziah, M., 2010, Antioxidant activities, flavonoids, ascorbic acid 
and phenolic contents of Malaysian vegetables, Journal of Medicinal Plants Research, 4(10): 881-890. 

Sumitraa, M., Manikandana, P. and Suguna, L., 2005, The Efficacy of Butea monosperma on dermal wound 
healing in rats, International Journal of Biochemistry & Cell Biology,  37:  566–573 

Sun, T., Powers, J.R. and Tang, J., 2007, Evaluation of the antioxidant activity of asparagus, broccoli and their 
juices, Food Chemistry, 105: 101–106. 

Suntar, I.P., Koca, U., Akkol, E.K., Yılmazer, D. and Alper, M., 2011, Assessment of wound healing activity of the 
aqueous extracts of Colutea cilicica Boiss. & Bal. Fruits and Leaves, Evidence-Based Complementary 
and Alternative Medicine, 1-7.  

Susidarti, R.A., Rahman, M., Ali,.A.M., Sukari, M.A., Ismail, H.B.M., Kulip, J. and Waterman, P.G., 2007, 8-
Methoxycapnolactone and stigmasterol from Micromelum minutum,  Majalah Farmasi Indonesia, 18: 
105-109. 

Sutthanont, N., Choochote, W., Tuetun, B., Junkum, A., Jitpakdi, A., Chaithong, U., Riyong, D. and Pitasawat, B., 
2010, Chemical composition and larvicidal activity of edible plant-derived essential oils against the 
pyrethroid-susceptible and -resistant strains of Aedes aegypti (Diptera: Culicidae), Journal of vector 
ecology, 35(1): 106-115.  

Suzana, Irawati, N. and Budiati, T., 2010, Synthesis octyl p-methoxycinnamate as sunblock by transesterification 
reaction with the starting material ethyl p-methoxycinnamate, Indonesian Journal of Cancer 
Chemoprevention, 2(2): 216-220. 

Suzuki, M., Xiang, T., Ohyama, K., Seki, H., Saito, K., Muranaka, T., Hayashi, H., Katsube, Y., Kushiro, T., 
Shibuya, M. and Ebizuka, Y., 2006, Lanosterol synthase in dicotyledonous plants, Plant Cell Physiol, 
47(5): 565–571 

Suzuki, R., Matsumoto, T., Tanaka, K., Takeuchi, Y. and Taketomi, T., 2001, Synthesis of azacrown ethers 
modified with side-chains containing Germanium, Journal of Organometallic Chemistry, 

Tadtong, S., Viriyaroj, A., Vorarat, S., Nimkulrat, S. and Suksamrarn, S., 2009, Antityrosinase and antibacterial 
activities of Mangosteen Pericarp extract, Health Res, 23(2): 99-102. 

Tamokou, J.D.D., Kuiate, J.R., Tene, M., Julbelin, T., Nwemeguela, K. and Tane, P., 2011, The antimicrobial 
activities of extract and compounds lsolated from Brillantaisia lamium, Iran. J. Med. Sci., 36(1): 24-31. 

Tan, D.X., Manchester, L.C., Helton, P. and Reiter, R.J., 2007, Reiter phytoremediative capacity of plants 
enriched with melatonin, Plant Signaling and Behaviour, 2: 514-516. 

Tan, D.X., Manchester, L.C., Mascio, P.D., Martinez, G.R., Prado, F.M., Reiter, R.J. and 2007, Novel rhythms of 
N1-acetyl-N2-formyl-5-methoxykynuramine and its precursor melatonin in water hyacinth: importance for 
phytoremediation, The Journal of the Federation of American Societies for Experimental Biology, 21: 

1724-1729. 

Tapas, A.R., Sakarkar, D.M., and Kakde, R.B., 2008, Flavonoids as Nutraceuticals: A Review, Tropical Journal of 
Pharmaceutical Research, 7(3): 1089-1099.  

Tashino, K., Suzuki, Y., Nishiyama, I., Ogawa, H., Yoshida, T., Hosaka, M. and  Sato, M., 2003, Phthalic diester 
derivatives and electron donors, US Patent, US6670497B2 

Tehrani, M.H.H., Fakhrehoseini, E., Nejad, M.K., Mehregan, H. and Vala, M.H.,  2012, Search for proteins in the 
liquid extract of edible mushroom, Agaricusbisporus, and studying their antibacterial effects,  Iranian 
Journal of Pharmaceutical Research, 11(1): 145-150 

Tesso, H., 2005, PhD Thesis, Isolation and structure elucidation of natural products from plants, Institute of 
Organic Chemistry, University 

Thakur, R., Jain, N., Pathak, R., and Sandhu, S.S., 2011, Practices in wound healing studies of plants, Evidence-
Based Complementary and Alternative Medicine, 17. 

Thamaraiselvi, Lalitha,  P. and Jayanthi, P., 2012, Preliminary studies on phytochemicals and antimicrobial 
activity of solvent  extracts of Eichhornia crassipes (Mart.)Solms, Asian Journal of Plant Science and 
Research,  2(2): 115-122. 

Thangavelu, N.R. and Thomas, S., 2010, International Journal of Biological & Medical Research, 1(4): 188-192. 



 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
245 

Thilagavathi, R. and Chakraborti, A.K., 2005, Importance of alignment in developing 3–D QSAR models of 1,5–
Diaryl Pyrazoles for the prediction of COX–2 inhibitory activity, Internet Electron. J. Mol. Des., 4:            
603–612. 

Thilza, I.B., Sanni, S., Isah, Z.A., Sanni, F.S., Talle, M. and Joseph, M.B., 2010, In vitro Antimicrobial activity of 
water extract of Moringa oleifera leaf stalk on bacteria normally implicated in eye diseases, Academia 
Arena, 2(6): 80-82. 

Thoppil, R.J. and Bishayee, A., 2011, Terpenoids as potential chemopreventive and therapeutic agents in liver 
cancer, World J Hepatol, 3(9): 228-249 

Thorat, L.J. and Nath, B.B., 2010, Effects of water hyacinth Eichhornia crassipes root extracts on midge Chironomus 

ramosus larvae: a preliminary note, Physiological Entomology, 35: 391-393. 

Thring, T.S.A., Hili, P. and Naughton, D.P., 2009, Anti-collagenase, anti-elastase and anti-oxidant activities of 
extracts from 21 plants, BMC Complementary and Alternative Medicine, 9: 27. 

Thu, N.V., 2011, Effects of water hyacinth (Eichhornia Crassipes Mart Solms) in local cattle diets on nutrient 
utilization, Humen parameters and microbial protein synthesis 

Tiwari, P., Kumar, K., Panik, R., Pandey, A., Pandey, A. and Sahu, P.K., 2011, Antimicrobial activity evaluation of 
the root of Carica papaya Linn., International Journal of PharmTech Research, 3(3): 1641-1648.  

Toki, K., Saito, N., Iimura, K., Suzuki, T. and Honda, T., 1994, (Delphinidin 3-gentiobiosyl) (apigenin 7-glucosyl) 
malonate from the flowers of Eichhornia crassipes, Phytochemistry, 36: 1181-1183. 

Torres, J.J.M., Estrada, A.Z., Ledesma, M.G. and Valencia, J.M.T., 2007, The Antibacterial Metabolites and 
Proacacipetalin from Acacia cochliacantha, J. Mex. Chem. Soc., 51(4): 228-231. 

Torti, S.D., Dearing, M.D. and Kursar, T.A., 1995, Extraction of phenolic compounds from fresh leaves: A 
comparison of methods, Journal of Chemical Ecology, 21(2): 117-125. 

Ubalua, A.O. and Oti, E., 2008, Evaluation of antimicrobial properties of some medicinal plants for fresh Cassava 
Roots Preservation, Pakistan Journal of Nutrition, 7 (5): 679-681. 

Uddin, M.D., Rao, P.N.P. and Knaus, E.E., 2003, Design and synthesis of novel celecoxib analogues as selective 
cyclooxygenase-2 (COX-2) inhibitors: replacement of the sulfonamide pharmacophore by a 
sulfonylazide bioisostere, Bioorganic and Medicinal Chemistry, 11: 5273–5280. 

Umar, M.I., Asmawi, M.Z., Sadikun, A., Atangwho, I.J., Yam, M.F., Altaf, R. and Ahmed, A., 2012, Bioactivity-
guided isolation of Ethyl-p-methoxycinnamate, an anti-inflammatory constituent, from Kaempferia 
galanga L.Extracts, Molecules, 17: 8720-8734. 

Upadhyay, S.U., Patel, V.B., Patel, A.A., Upadhyay, U.M., Patel, N.M., 2011, Ajuga Bracteosa: A Promising Herb, 
Pharmac Science Monitor, Online Published. 

Vadlapudi, V., 2010, In vitro antimicrobial activity of methanolic extract of selected Indian medicinal plants, 
Pharmacophore, 1(3): 214-219. 

Vahitha, R., Venkatachalam, M.R., Murugan, K. and Jebanesan, A., 2002,  Larvicidal efficacy of Pavonia 
zeylanica L. and Acacia ferruginea D.C. against Culex quinquefasciatus Say, Bioresource Technology, 

82: 203–204. 

Vane, J.R., Bakhle, Y.S. and Botting, R.M., 1998, Cyclooxygenases 1 and 2, Annu. Rev. Pharmacol. Toxicol., 38: 
97–120 

Vashist, H., and Jindal, A., 2012, Antimicrobial activities of medicinal plants –Review, International Journal of 
Research in Pharmaceutical and Biomedical Sciences, 3(1): 222-230. 

Vasu, K., Goud, J.V., Suryam, A., and Charya, M.A.S., 2009, Biomolecular and phytochemical analyses of three 
aquatic angiosperms, African J. Microbiol. Res., 3(8): 418-421. 

Velanganni, J. and Kadamban, D., 2011, Phytoconstituents of ethanol extract of Mallotus philippensis (lam.) mull. 
arg. var. philippensis (euphorbiaceae), International Journal of Pharmaceutical Research & 
Development ,3(8): 73-76 

Velmurugan, S., Babu, M.M., Punitha, S.M.J., Viji, V.T. and Citarasu, T., 2012, Screening and characterisation of 
antiviral compounds from Psidium guajava Linn. root bark against white spot syndrome virus. 

 Veloso, K.M., Poon, T.H., Elliot, J.A. and Chung, C., 2011/12, A comparison of the LDL-cholesterol lowering 
efficacy of plant stanols and plant sterols over a continuous dose range: Results of a meta-analysis of 
randomized, placebo-controlled trials Prostaglandins, Leukotrienes and Essential Fatty Acids, 85(1):            
9-28. 

http://onlinelibrary.wiley.com/doi/10.1111/pen.2010.35.issue-4/issuetoc


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
246 

Velozo, L.S.M., Ferreira, M.J.P., Santos, M.I.S., Moreira, D.L., Emerenciano, V.P. and Kaplan, M.A.C., 2006, 
Unusual chromenes from Peperomia blanda, Phytochemistry, 67: 492–496. 

Venkatachalam, M.R. and Jebanesan, A., 2001, Repellent activity of Ferronia elephantum Corr. (Rutaceae) leaf 
extract against Aedes aegypti (L.), Bioresource Technology, 76: 287-288. 

Venkatanarayana, D., Saravana Kumar, A. and Mohana Lakshmi, S., 2010, Review on natural wound healing 
agents, International Journal of Phytopharmacy Research, 1(1): 1-4. 

Viado, G., 2006, Phytochemical, microbiological screening and pharmacologic testing of waterhyacinth 
(Eichhornia crassipes Linn) and Kataka-taka (Kalanchoe pinnata Linn), Thesis, University of Northern 
Philippines.  

Vijaya Bharathi, R., Veni, B.K., Jayashree, Suseela, L. and Thirumal, M., 2010, Antioxidant and wound healing 
studies on different extracts of Stereospermum colais leaf, Int J Res Pharm Sci, 1: 435-439.  

Vijayasanthi, M., Kannan, V., Venkataswamy, R. and Doss, A., 2012, Evaluation of the antibacterial potential of 
various solvent extracts of Acacia nilotica linn. Leaves, Hygeia.J.D.Med., 4(1). 

Villamagna, A.M. and Murphy, B.R., 2010, Ecological and socio-economic impacts of invasive waterhyacinth 
(Eichhornia crassipes): A review, Freshwater Biology, 55: 282-298.. 

Vinatoru, M., 2001, An overview of the ultrasonically assisted extraction of bioactive principles from herbs, 
Ultrasonics Sonochemistry, 8: 303-313. 

Vio-Michaelis, Sofia, Hidalgo, G.A., Gómez, M., Vera, R.P. and Montenegro, G., 2012, Antifungal activity of three 
Chilean plant extracts on Botrytis Cinerea, Botanical Sciences, 90(2): 179-183. 

Virabalin, R., Kositsup, B. and Punnapayak, H., 1993, Leaf protein concentrate from waterhyacinth, Journal of 
Aquatic Plant Management, 31: 207-209. 

Vogel,  A.I., Tatchell,  A.R., Furnis,  B.S.,  Hannaford,  A.J. and Smith, P.W.G., 2004,  Vogel's Textbook of 
Practical Organic Chemistry (5th Edition)  

Vora, R.A. and Prajapati, A.K., 2001, New mesogenic homologous series of a-methylcinnamates, Proc. Indian 
Acad. Sci. (Chem. Sci.), 113(2): 95–102. 

Wahab, H.A.A.A.E., Abdel-Rahman, H.M., Alkaramany, G.E.S. and El-Gendy, M.A., 2011, Synthesis, biological 
evaluation and molecular modeling study of substituted 1,2,4-triazole-3-acetic acid derivatives, Der 
Pharma Chemica, 3(6): 540-552. 

 Waliwitiya, R., Kennedy, C.J. and Lowenberger, C.A., 2009, Larvicidal and oviposition-altering activity of 
monoterpenoids, trans-anithole and rosemary oil to the yellow fever mosquito Aedes aegypti (Diptera: 
Culicidae), Pest Manag Sci, 65: 241–248. 

Waller, G.R., Mangiafico, S. and Ritchey, C.R.,  1978, A chemical investigation of Aloe Barbadensis Miller, Proc. 
Okla. Acad. Sci., 58: 69-76. 

Walum, E., 1998, Acute oral toxicity, Environmental Health Perspectives, 106(2): 97-503. 

Wandji, J., Tillequin, F., Mulholl, D.A., Wansi, J.D., Fomum, T.Z., Fuendjiep, V., Libot, F. and Tsabang, N., . 2002, 

Fatty acid esters of triterpenoids and steroid glycosides from Gambeya africana, Planta Med, 68(9):  

822-6. 

Wang, B.J., Lien, Y.H. and Yu, Z. R., 2004, Supercritical fluid extractive fractionation – study of the antioxidant 
activities of propolis, Food Chemistry, 86: 237–243. 

Wang, L. and Weller, C.L., 2006, Recent advances in extraction of nutraceuticalsfrom plants, Trends in Food 
Science & Technology, 17: 300–312. 

Wang, M.Z., Caia, X.H. and Luo, X.D., 2011, New phenylphenalene derivatives from water hyacinth (Eichhornia 
crassipes), Helvetica Chimica Acta, 94: 61-66. 

 Wang, S.F., Furumo, T. and Cheng, Z., 2002, Study of extraction of phytosterol from Masson Bin Era dall oil, 

Journal of Food Sciences, 48: 505-511.  

Wang, T., Yuan, Y., Wang, J., Han, C. and Chen, G., 2012, Anticancer activities of constituents from the stem of 
Polyalthia rumphii, Pak.J.Pharm.Sci, 25(2): 353-356. 

Wasan, K.M. and Wasan, E.K., 2010, Formulations for the oral administration of therapeutic agents and related 
methods, US Patent, US 2010/ 0273728 A1. 

Weed Science Society of America (WSSA), 1984, Composite list of weeds, Weed Science, 32: 1. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Wandji%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12357395
http://www.ncbi.nlm.nih.gov/pubmed?term=Tillequin%20F%5BAuthor%5D&cauthor=true&cauthor_uid=12357395
http://www.ncbi.nlm.nih.gov/pubmed?term=Mulholland%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=12357395
http://www.ncbi.nlm.nih.gov/pubmed?term=Wansi%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=12357395
http://www.ncbi.nlm.nih.gov/pubmed?term=Fomum%20TZ%5BAuthor%5D&cauthor=true&cauthor_uid=12357395
http://www.ncbi.nlm.nih.gov/pubmed?term=Fuendjiep%20V%5BAuthor%5D&cauthor=true&cauthor_uid=12357395
http://www.ncbi.nlm.nih.gov/pubmed?term=Libot%20F%5BAuthor%5D&cauthor=true&cauthor_uid=12357395
http://www.ncbi.nlm.nih.gov/pubmed?term=Tsabang%20N%5BAuthor%5D&cauthor=true&cauthor_uid=12357395
http://www.ncbi.nlm.nih.gov/pubmed/12357395


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
247 

Westlake, D.F., 1963, Comparison of plant productivity, Biological Reviews, 38: 385-425. EPA, U.S., 1988, US 

Environmental Protection Agency, Report no. EPA/625/188/022. Office of Research and Development, 
Cincinnati, 83. 

Wilson, J.R., Rees, M., Holst, N., Thomas, M.B. and Hill, G., 2001, In  Biological and Integrated Control of Water 
Hyacinth, Eichhornia crassipes, Hill MH, Centre TD, Jianqing D. (Eds). Canberra, ACIAR Proceedings, 
102. 

Wong, S.P., Lai, P.L. and Jen, H.W.K., 2006, Antioxidant activities of aqueous extracts of selected plants, Food 
Chem, 99: 775-783. 

Woodard, D.R. and Luke, E.E., 2004, Laboratorymedicine, 35: 438-440. 

World Health Organization, 1981, WHO Expert Committee on Insecticide. Instructions for determining the 
susceptibility or resistance of mosquito larvae to insecticides. WHO/VBC/8.807. 

Wretensjo, 2004, Characterisation ofborage oil by GC-MS. Ph.D thesis, University Stockholm, Stockholm, pp: 16-
25. 

Wretensjo, I. and Karlberg, B., 2002, Characterisation of sterols in refined borage oil by GC-MS, JAOCS, 79(11): 
1069-1074. 

Wu, H., Zhou, H., Huang, S., Na, K., Lao, X., Yu, S., Sun, W. and Yu, Z., 1991, A novel steroid from Eichhornia 
crassipes, Chinese Chemical Letters, 2: 509-512. 

Wu, J., Li, M., Xiao, Z. and Zhou, Y., 2006, Butyrospermol fatty acid esters from the fruit of a Chinese mangrove 
Xylocarpus granatum, Z. Naturforsch, 61b: 1447–1449. 

Wu, J., Lin, L. and Chau, F.T., 2001, Ultrasound assisted extraction of ginseng saponins from ginseng roots and 
cultured ginseng cells, Ultrasonics Sonochemistry, 8: 347-352. 

www.anamed.net//water_hyacinth/...Water_Hyacinth.../.. 

www.chinaplasticizer.com 

www.ilo.org/safework_bookshelf/english?content&nd 

www.npi.gov.au 

www.ping.be/chlorophiles 

www.specialpathogenslab.com 

www.webnawab.com 

Xavier, M.O., Sales, M.P.U., Camargo, J.J.P., Pasqualotto, A.C. and Severo, L.C., 2008, Aspergillus niger 

causando traqueobronquite e aspergilose pulmonar invasiva em transplantado de pulmão: relato de 
caso, Revista Da Sociedade Brasileira De Medicina Tropical, 41: 200-201. 

Yadav, R., Srivastava, V.K., Chandra, R. and Singh, A., 2002, Larvicidal activity of latex and stem bark of 

Euphorbia tirucalli plant on the mosquito Culex quinquefasciatus, J Commun Dis, 34(4): 264-9. 

Yahya, M.A.A., Yaacob, W.A. and Nazlina, I., 2011, Isolation of chemical constituents from rhizomes of Etlingera 

sphaerocephala var. Grandiflora, Malaysian. J. Anal. Sci, 15: 22–26. 

Yamato and Gayor, 2002, Thepeutic potential of inhibitory of the NF.KB pathway in the treatment of inflammation 
and cancer, Journal of Clinical Investigation, 493-503. 

Yamunadevi, M., Wesely, E.G. and Johnson, M., 2011, Phytochemical studies on the terpenoids of medicinally 
important plant Aerva lanata L. using HPTLC, Asian Pacific Journal of Tropical Biomedicine, S220-S225. 

Yang, M., Liu, X.H. and Huang, J.B., 2008, Study on flavonoids extraction of microwave method and ethanol from 
Lotus leaves, Storage and Process, 8: 31-33. 

Yang, S., Yu, Z., Sun, W., Wen, Z.B., Wen, Y.S., Ming, W.H., Yu, H.S., Qiang, Z.H., Kan, M. and Fei, L.X., 1992, 
Isolation and identification of antialgal compounds from root system of water hyacinth, Acta 
Phytophysiologica  Sinica, 18: 399-402. 

Yang, W., Ajapur, V.K., Krishnamurthy, K., Feng, H., Yang, R. And Rababah, T.M., 2009, Expedited extraction of 
xylan from corncob by power ultrasound, Int J Agric & Biol Eng, 2(4): 76-83 

Yen, G.C. and Chen, H.Y., 1995, Antioxidant activity of various tea extracts in relation to their antimutagenicity, J. 
Agric. Food Chem., 43: 27-32. 

http://www.anamed.net/water_hyacinth/...Water_Hyacinth.../
http://www.chinaplasticizer.com/
http://www.ilo.org/safework_bookshelf/english?content&nd
http://www.npi.gov.au/
http://www.ping.be/chlorophiles
http://www.webnawab.com/
http://www.ncbi.nlm.nih.gov/pubmed?term=Yadav%20R%5BAuthor%5D&cauthor=true&cauthor_uid=14710857
http://www.ncbi.nlm.nih.gov/pubmed?term=Srivastava%20VK%5BAuthor%5D&cauthor=true&cauthor_uid=14710857
http://www.ncbi.nlm.nih.gov/pubmed?term=Chandra%20R%5BAuthor%5D&cauthor=true&cauthor_uid=14710857
http://www.ncbi.nlm.nih.gov/pubmed?term=Singh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=14710857
http://www.ncbi.nlm.nih.gov/pubmed/14710857


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
248 

Yermakov, A.I., Khlaifat, A.L., Qutob, H., Abramovich, R.A. and Khomyakov, Y.Y., 2010, Characteristics of the 
GC-MS mass spectra of terpenoids, Chemical Sciences Journal, CSJ-7: 1-10. 

Yokota, T., Nomura, T. and Nakayama, M., Identification of brassinosteroids that appear to be derived from 
campesterol and cholesterol in tomato shoots, Plant Cell Physiol, 38(11): 1291-1294. 

Yoo, I.S., Park, S.J. and Yoon, H.H., 2007, Enzymatic synthesis of sugar fatty acid eters, J.  Ind. Eng. Chem., 
13(1): 1-6. 

Yoo, K.Y. and Park, S.Y., 2012, Terpenoids as potential anti-alzheimer’s disease therapeutics, Molecules,  17: 

3524-3538. 

Yoshida, Y. and Niki, E., 2004, Detection of lipid peroxidation in vivo: total hydroxyoctadecadienoic acid and 7-
hydroxycholesterol as oxidative stress marker, Free Radic Res, 38(8): 787-94. 

Yoshimura, M., Watanabe, Y., Kasai, K., Yamakoshi, J. and Koga, T., 2005, Inhibitory effect of an ellagic acid -
rich  pomegranate extract on tyrosinase activity and Ultra violet induced pigmentation, 
Biosci.Biotechnol.Biochem, 69(12): 2368-2373. 

Zakaria, N.A., Ibrahim, D., Sulaiman, S.F. and Supardy, N.A., 2011, Assessment of antioxidant activity, total 
phenolic content and invitro toxicity of Malaysian red seaweed, Acanthophora spicifera, J. Chem. 
Pharm. Res.,  3(3):182-191. 

Zarghi, A., Rao, P.N.P. and Knaus, E.E., 2007, Design and synthesis of new rofecoxib analogs as selective 
cyclooxygenase-2 (COX-2) inhibitors: Replacement of the methanesulfonyl pharmacophore by an N-
acetyl sulfonamido  Bioisostere, J Pharm Pharmaceut Sci, 10(2): 159-167. 

Zhang, J.M., Shi, X.F., Ma, Q.H., He, F.J., Wang, D.D., Liu, D.Y. and Fan, B., 2010,  Studies on the chemical 

constituents from pine needles of Cedrus deodara (II)]., Zhong Yao Cai. 33(7):            1084-6 

Zhang, L., Shan, Y., Tang, K. and Putheti, R., 2009, Ultrasound-assisted extraction flavonoids from Lotus 
(Nelumbo nuficera Gaertn) leaf and evaluation of its anti-fatigue activity, International journal of physical 
sciences, 4 (8): 418-422. 

Zhang, X.W., 2005, Allelopathy analysis of aqueous leachates and root exudates of invasive alien 
weed, Ageratina adenophora (Spreng.) (Asteraceae), Beijing, China: Master thesis, Chinese Academy of 

Agricultural Sciences.  

Zhong, S., Wu, Y., Soo-mi, A., Zhao, J., Wang, K., Yang, S., Ho, Y.J. and Zhu, X., 2006, Depigmentation of 
melanocytes by the treatment of extracts from traditional Chinese Herbs: a Cell Culture Assay, Biol. 
Pharm. Bull., 29(9): 1947-1951. 

Zhou, B., Jin-Ping, P., Guo, J. and Tang, S., 2009, Research on the antibacterial activities of extract from 
Eichhornia crassipes, Jiangsu Journal of Agricultural Science, 25: 547-550. 

Zwenger, S. and Basu, C., 2008, Plant terpenoids: applications and future potentials, Biotechnology and 
Molecular Biology Reviews, 3(1): 001-007. 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Yoshida%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=14598915
http://www.ncbi.nlm.nih.gov/pubmed?term=Niki%20E%5BAuthor%5D&cauthor=true&cauthor_uid=14598915
http://www.ncbi.nlm.nih.gov/pubmed/15493451
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhang%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=21137361
http://www.ncbi.nlm.nih.gov/pubmed?term=Shi%20XF%5BAuthor%5D&cauthor=true&cauthor_uid=21137361
http://www.ncbi.nlm.nih.gov/pubmed?term=Ma%20QH%5BAuthor%5D&cauthor=true&cauthor_uid=21137361
http://www.ncbi.nlm.nih.gov/pubmed?term=He%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=21137361
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20DD%5BAuthor%5D&cauthor=true&cauthor_uid=21137361
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20DY%5BAuthor%5D&cauthor=true&cauthor_uid=21137361
http://www.ncbi.nlm.nih.gov/pubmed?term=Fan%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21137361
http://www.ncbi.nlm.nih.gov/pubmed/21137361


 
 

                       
Results and Discussion 

 

Isolation, Structure Elucidation, Metabolite Profiling and Bio-, Pharma- Activity Screening of Eichhornia crassipes (Mart.) Solms 

 
249 

 

     PUBLICATIONS 
 

1. Jayanthi, P. and Lalitha, P., 2011, Reducing power of the solvent extracts of 

Eichhornia crassipes (mart.) Solms, International Journal of Pharmacy and 

Pharmaceutical Sciences, 3(3): 126-128. 

2. Jayanthi, P. and Lalitha, P., 2011, Determination of the invitro reducing power of 

the aqueous extract of Eichhornia crassipes (Mart.) Solm, Journal of Pharmacy 

Research , 4(11): 4003-4005. 

3. Jayanthi, P. and Lalitha, P., 2012, DPPH scavenging assay of the solvent extracts 

and fractionates of Eichhornia crassipes (Mart.) Solms, Journal of Pharmacy 

Research, 5(2): 946-948. 

4. Lalitha, P., Shubashini, K.S. and Jayanthi, P., 2012, Secondary Metabolites of 

Eichhornia crassipes (Waterhyacinth): A Review (1949 to 2011), Natural Product C 

ommunicationsi, 7(9): 1249-1256. 

5. Jayanthi, P. and Lalitha, P., 2011, Phytochemical investigation of the extracts of 

Eichhornia crassipes and its solvent fractionates, Journal of Pharmacy Research, 

4(5): 1405-1406. 

6. Lalitha, P., Shubashini, K.S. and Jayanthi, P., 2012, Acute toxicity study of extracts 

of Eichhornia crassipes (mart.) Solms, Asian Journal of Pharmaceutical and 

Clinical Research, 5(4): 59-61. 

7. Jayanthi, P. and Lalitha, P., 2012, Incision wound healing activity of polyherbal 

formulation and extracts of Eichhornia crassipes(Mart.)Solms, International Journal 

of Pharmaceutics, 28(10): 351-357.    

8. Jayanthi, P., Lalitha, P. & Aarthi, N., 2012, Larvicidal and pupicidal activity of 

extracts and fractionates of Eichhornia crassipes (Mart.) Solms against the filarial 

vector Culex quinquefasciatus Say, Parasitology Research, 111(5): 2129-35. 

9. Jayanthi, P. and Lalitha, P., 2012, Comparison of conventional and sound assisted 

methods for extraction of Eichhornia crassipes (mart.) solms, Communicated in 

Asain Journal of  

10. Lalitha, P., Shubashini, K.S. and Jayanthi, P., 2012, Isolation of Stigmasterol in 

quantitative yields from the ethyl acetate extract of Eichhornia crassipes (Mart.) 

Solms, communicated in Arabian Journal of Chemistry 

 


