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ABSTRACT: Phytochemical properties of the methanolic, Ethyl acetate and Hexane extract of the Agave 
sisalana Perrine leaves were investigated to evaluate the chemical properties. The phytochemical screening 
revealed that Tannins, Cardiac glycosides, Reducing sugars, Saponins, Flavonoids, Phlobatannins, Steroids, 
Terpenoids, and Coumarins were present in the three extracts of A. sisalana Perrine leaves while, Alkaloids were 
present only in the methanolic and Ethyl acetate extracts. Anthraquinones and Emodins were present only in 
methanolic extract, while Anthocyanins were absent in all the three extracts. The study revealed that A. sisalana 
Perrine leave juice (waste) has potential Phytochemical compounds which could be investigated for antimicrobial 
activities for treatment of pathogenic organisms. 
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INTRODUCTION 
Agave sisalana Perrine, popularly known as sisal, belonging to the Agavaceae family and is monocotyledonous 
(Santos et al., 2009). Agave sisalana Perrine, occupies the 6th place among fibre plants, representing 2% of the 
world's production of plant fibres (plant fibres provide 65% of the world's fibres). Agaves can be grown on arid 
and semi-arid lands not suitable for other lignocellulosic feedstocks, such as switch grass and sugarcane. In 
addition, although agave species are native to the American continent, they have worldwide potential for 
production (Davis et al., 2011; Garcia-Moya et al., 2011). According to Bisanda et al., (2003) Sisal was 
introduced in Tanzania in 1893, from where it spread to other parts of East Africa and fibre production had started 
by 1898. Since the introduction of sisal, the production method of sisal fibres has remained the same, where the 
industry has only been harvesting leaves from which the hard fibre is extracted. The sisal fibre is obtained from 
the leaves of the plant by wet or dry decortications, using machines, a process which involves crushing the leaves 
between rollers, scraping the resulting pulp from the fibre, washing and then traditionally drying in the sun.  In a 
Tanzania sisal processing factory according to Raymond et at., (2013) as well as Mshandete et al., (2008), only 2 
% of the sisal plant is used as fibre while the remaining biomass after decortications is dumped near the factories 
an observation reported earlier by  Mashauri et al., (2004),  this practice cause serious environmental problems. 
Recent studies have indicated utilization of Sisal leave decortications residues for biogas production (Muthangya 
et al 2009); Cultivation of Oyster Mushroom (Pleurotus HK-37) on Solid Sisal Waste (Raymond et al., 2013) and 
biogas production from sisal pulp waste (Mshandete et al., 2005). Sisal waste has also been used as fertilizer 
(Lacerda et al., 2006), pesticides (Baker, 2003) and also animal feed (Faria et al., 2008). Pizarro et al. (1999) 
reported that the sisal waste has insecticidal properties particularly against larvae of mosquitoes. 
The search for natural products from agro-industrial waste, which may became useful to society, has grown in 
recent years. Plants are known to be rich in secondary metabolites such as tannins, terpenoids, alkaloids and 
flavonoids, which have been found to have antimicrobial properties in vitro. This study was designed to 
investigate the presence of secondary metabolites in Agave sisalana Perrine leaves waste which were successively 
and exhaustively extracted using three different solvents. 
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MATERIALS AND METHODS 
Sisal leaves of agave hybrid 11648 were collected in sterile autoclavable plastic bags from the Kilifi Plantation 
Limited, a Sisal Estates located at the Northern part of the Kenyan Coastal line. Leaves were washed using Sterile 
Distilled Water (SDW), dried under shade on a Sterile Blotter for ten (10) days and chopped into 1.5-2cm cubes, 
the cubes were blended into fine powder in the laboratory. 
Phytochemical screening 
Extraction of extracts 
The powder stored in labelled air tight polythene bags at 4˚C away from light. 250g of the powder was 
successively and exhaustively extracted by maceration using one liter each of hexane (C6 H14), Ethyl acetate 
(EtOAc) and methanol (CH3OH) solvents. Other study by Flavia et al. (2008), reported more compounds from 
methanol extract when compared to aqueous extraction, an observation which lead to elimination of aqueous 
extraction in this study and inclusion of hexane and ethyl acetate. Filtration was done using Whatman No.1 filter 
paper. The solvent extracts were concentrated under reduced pressure using a rotary evaporator and preserved at 
4˚C in air tight bottles according to Savithramma et al., (2011) with modifications. 
Preliminary qualitative phytochemical screening   
Preliminary qualitative phytochemical tests were carried out on the extracts using standard procedures to identify 
the presence of tannins, cardiac glycosides, reducing sugars, saponins, flavonoids, phlobatannins, steroids, 
terpenoids, coumarins, alkaloids, anthroquinones, emodins and anthocyanins as detailed below. 
Test for Alkaloids 
Alkaloids were tested according to Mohammad et al., (2011) and Savithramma et al., (2011) with modification. 
About 100 mg of each extract was warmed with 2mL 2% H2SO4, for two minutes. It was then be filtered and a 
few drops of Dragendorff reagent added. An orange red precipitate indicated presence of alkaloids. Dragendorff 
reagent A consists of 170 mg basic bismuth nitrate in 100 mL solution of water/acetic acid in the ratio of 4:1, 
while Dragendorff’s solution B consists of 40 g of KI in 100mL of water. The Dragendorff reagent will consist of 
solutions mixed in the ratios of 5 mL solution A: 5mL solution B: 20 mL acetic acid: 70 mL water. 
Test for Tannins  
Tannins were tested according to Mohammad et al., (2011) and Savithramma et al., (2011) with modification. 
About 100 mg of each extract was mixed with 2 mL of distilled water and heated on water bath then filtered. 
About 2 drops of 1% Ferric Chloride solution in methanol (1:1) was added to the filtrate. A dark green solution 
indicated the presence of tannins. 
Test for Anthraquinones 
About 200 mg of each extract was boiled with 3mL of 10% HCI for three minutes in a water bath. It was then 
filtered and allowed to cool. Equal volume of CHCI3 was added to the filtrate. Few drops of 10% ammonia were 
added to the mixtures and heated. Formation of a rose prink colour indicated the presence of anthraquinones, a 
procedure adopted from Mohammad et al., (2011) and Savithramma et al., (2011). 
Test for Cardiac Glycosides (Keller-Killani Test) 
Cardiac glcosides were tested according to Mohammad et al., (2011) and Savithramma et al., (2011) with 
modification. About 200mg of each extract was shaken with 5mL distilled water and filtered. About 3mL of 
extract was treated with 2mL glacial acetic acid containing one drop of 1% ferric chloride solution. This was 
underlayed with 1mL of concentrated H2SO4 acid. A brown ring of the inter-phase accompanied by a violet ring 
below it indicated presence of a deoxysugar, a characteristic of cardenolides     
Test for Reducing Sugars 
The reducing sugars were tested according to Mohammad et al., (2011) and Savithramma et al., (2011) with 
modification. About 100mg of each extract was shaken with 3mL distilled water and filtered. The filtrate was then 
boiled with 2 drops each of Fehling solution A and B for five minutes. An orange red precipitate indicated 
presence of reducing sugars. Fehling solution A will consist of CuSO4.5H2O and H2O in the ratio of 7:93, while 
Fehling solution B consists of Potassium sodium tartarate 20%, H2O 65% and NaOH 15%. 
Test for Saponins 
About 100mg of each extract was shaken with 3mL of distilled water and heated to boil. Frothing or appearance 
of creamy miss of small bubbles showed the presence of saponins as described by Mohammad et al., (2011) and 
Savithramma et al., (2011). 
Test for Flavonoids 
About 100mg of each extract was added to 1mL of 0.1M NaOH, then 1mL of 0.1M HCI added. A yellow 
solution that turned colourless indicated presence of flavonoids as described by Mohammad et al., (2011) and 
Savithramma et al., (2011). 
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Test for Phlobatanins 
About 100 mg of each extract was shaken with 3mL of distilled water and then filtered. The filtrate was then be 
boiled with 1mL 2% HCI solution. Red precipitate showed the presence of phlobatanins as described by 
Mohammad et al., (2011) and Savithramma et al., (2011). 
Test for Steroids 
About 100mg of each extract was shaken with 3 mL of CHCl3 followed by 2 mL concentrated H2SO4 added by 
the sides of the test tube. When the upper layer turned red and the H2SO4 layer showed a green fluorescence, it 
indicated presence of steroids as described by Mohammad et al., (2011) and Savithramma et al., (2011). 
Test for Terpenoids (Salkowski Test)  
About 100mg of each extract was mixed with 1mL of chloroform (CHCI3) followed by 2mL of concentrated 
H2SO4 carefully added by the sides of the test tube to form a layer. A red-brown colouration of the interface 
indicated positive results for the presence of terpenoids as described by Mohammad et al., (2011) and 
Savithramma et al., (2011). 
Test for Anthocyanins 
About 100mg of each extract was shaken with 3mL of distilled water and filtered. To 1mL of the filtrate, 1mL 
each of 2M HCl and 2M NH4OH were added. The appearance of pink-red colour that turned blue-violet indicated 
the presence of anthocyanins as described by Savithramma et al., (2011). 
Test for Coumarins 
About 100mg of each extract was shaken with 3mL of distilled water and filtered. To 1mL of the filtrate, 1mL of 
10% NaOH was added. Formation of a yellow colour indicated presence of coumarins as described by 
Savithramma et al., (2011). 
Test for Emodins 
About 100mg of each extract was shaken with 3mL of distilled water and filtered. To 1mL of the filtrate, 1mL 
NH4OH and 2mL of Benzene were added. Appearance of red colour indicated presence of emodins as described 
by Savithramma et al., (2011). 

RESULTS AND DISCUSSION 
The preliminary Phytochemical screening results of Agave sisalana Perrine leaves juice showed the presence of 
various bioactive secondary metabolites constituents (Table 1).  The screening showed that, the leave juice 
contained: Alkaloids, Tannins, Anthraquinones, Cardiac glycosides, Reducing sugars, Saponins, Flavonoids, 
Phlobatanins, Steroids, Terpenoids, Anthocyanins, Coumarins, and Emodins. These results have some similarity 
to that reported by Ade-Ajayi et al., (2011) working on Agave sisalana Perrine juice (waste) collected directly 
after sisal decortications and extracted using methanol. These components have been reported by Hentschel 
(1995) to posses’ curative activity against several human problems such as diuretic, choleretic, spasmodic, 
chronic eczema, diarrhea, dysentery and menstrual disorders. 

Table 1: Phytochemical screening of the different parts Agave sisalana Perrine leaves extract 
Plant compound Extract  

 Methanol Ethyl acetate Hexane 
Alkaloids + + - 
Tannins + + + 
Anthraquinones + - - 
Cardiac Glycosides + + + 
Reducing sugars + + + 
Saponins + + + 
Flavonoids + + + 
Phlobatanins + + + 
Steroids + + + 
Terpenoids + + + 
Anthocyanins - - - 
Coumarins + + + 
Emodins + - - 
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The available secondary metabolites in the Agave sisalana Perrine leaves extract shows that, the extract may have 
some medicinal potential. This can be attributed to the fact that most of the components identified have been 
documented to posses’ therapeutic usage. For instance, plants rich in saponins are known to be immune boosting 
and have anti-inflammatory properties as reported by Kenner and Requena, (1996). Saponins from different 
sources have been found to be detrimental to Protozoa. (Newbold et. al., 1997). Sen et. al., (1997) reported that 
saponin influence both ruminal bacterial species and number through specific inhibition or selective enhancement 
of growth of individual species. Similarly, plants with tannins have antibacterial potentials (Elmarie and Johan, 
2001), while activities of alkaloids and flavonoids have been reported by Onwuliri and Wonany (2005). 
According to Spargs (2004), chemical classes of anti-inflammatory agents from natural sources have been usually 
reported to engage a vast range of compounds such as polyphenols, flavonoids, terpenoids, alkaloids, 
anthraquinones, lignins, polysaccharides, saponins and peptides. This study clearly indicates that, methanol 
extract contained more metabolites compared to the ethyl acetate as well as hexane extracts. Similar observation 
on methanol extraction have been reported by Flavia et al. (2008) when comparing methanol and aqueous 
extraction, an observation which lead to elimination of aqueous extraction in this study and inclusion of hexane 
and ethyl acetate. 
Therapeutic agents suitable for the treatment of chronic inflammatory diseases are highly desirable in the 
developing countries, which has resulted in an increased interest in complementary and alternative medicines due 
to the increasing resistance of micro organisms to conventional medicine. Application of herbal species 
traditionally as medicines against inflammatory ailments have been practiced world over, with some of the herb 
studied and reported to posses the properties (Ade-Ajayi et. al., 2011). The results of this study indicate possible 
curative properties from the extracts. These results suggest that the bioactive compound(s) of the extract studied 
here could be exploited for commercial application. At present, this residue is discarded by the sisal farms, but 
could constitute a potentially useful raw material, which when stabilized and treated adequately, could be useful 
in the treatment of diseases as well as reduction of environmental pollution caused by the waste. 
 
CONCLUSION 
The results of this study reveal the presence of some of the phytochemical components in A. Sisalana leave juice 
which could have a potential of being human immune boosters as well as anti inflammatory agents. Quantitative 
analysis of the phytochemical components needs to be done as well as antimicrobial screening for the potential 
application in medicine for treatment against pathogenic organisms.  
 
ACKNOWLEDGMENTS 
The authors are grateful to the Departments of Chemistry and Biochemitry as well as Biological Sciences of 
Pwani University, Kenya, for the use of the Laboratory for this study. 
 

REFERENCES 

Ade-Ajayi A. F., Hammuel C., Ezeayanaso C., Ogabiela E. E., Udiba U. U., Anyim B. and Olabanji O.  (2011)  
 Preliminary phytochemical and antimicrobial screening of Agave sisalana Perrine juice (waste), Journal of 
Environmental Chemistry and Ecotoxicology  3(7), 180-183,  

Baker, A. F. (2003). Effects of the use of agave juice in the treatment of seeds, control of spider mite 
[Tetranychus urticae (Koch, 1836)] and phytotoxicity in cotton (Gossypium hirsutum L. r. latifolium 
Hutch). Dissertation, Federal University of Paraíba, Brazil 

Bisanda, E.T.N & Enock J. (2003). Review on Sisal Waste Utilisation: Challenges and opportunities; Discovery 
and Innovation. 15 (1/2): 17-27.  

Davis, S. C., Dohleman, F. G. & Long, S. P. (2011). The global potential for Agave as a biofuel feedstock. Glob 
Change Biol Bioenergy 3:68–78 

Elmarie, V. W., & Johan, C. P. (2001). Purification and Identification of Active Antibacterial Component in 
Carpobrotus edulis L. J. Ethnopharmacol., 76: 87-91.  

Faria M. M. S., Jaeger S. M. P. L., Oliveira, G. J. C., Oliveira, R. L., Ledo, C. A. S. & Santana, F. S. (2008). 
Chemical composition of the co-product of the pulping of sisal treated with urea. R. Bras. Zootec., 37: 
377-382. 

Faria, M. M. S., Jaeger, S. M. P. L., Oliveira, G. J.C., Oliveira, R. L., Ledo, C. A. S. & Santana, F. S. (2008). 
Chemical composition of the co-product of the pulping of sisal treated with urea. R. Bras. Zootec. 37: 377-
382. 

International Journal of Applied Biology and Pharmaceutical Technology          Page: 203                         
Available online at www.ijabpt.com 



 
 
 

Chigodi et al                                                                 

Garcia-Moya E, Romero-Manzanares A, Nobel PS (2011) Highlights for Agave productivity. Glob Change Biol 
Bioenergy 3:4–14.  

Hentschel, C., Dressler, S. & Hahn, E. G. (1995). Fumaria officinalis (fumitory)- clinical applications. Fortschr. 
Med., 113(19): 291-292. 

Jener, D. G., Santos, Alexsandro Branco, Alice, F., Silva C. S. R., Pinheiro, A. G. N., Ana P. T., Uetanabaro, S. 
R. O. D., Q. & Juan T. A. O. (2009) Antimicrobial activity of Agave sisalana, African Journal of 
Biotechnology 8 (22), 6181-6184, 16   

Kenner D. & Requena Y. (1996). Botanical Medicine: A European Professional Perfective. Paradign Publication, 
Brookline, Massachusetts, 7-12. 

Lacerda, M. R. B., Passos, M. A. A., Rodrigues, J. J. V. & Levy, .P (2006). Physical and chemical substances 
based pó coconut and sisal residue to aprodução of changes of sage (Mimosa caesalpinaefolia Benth.) Rev. 
Árvore, 30: 163-170. 

Mashauri, D. A., Mbwette, T. S. A. & Kayombo, S. (2004). Integrated cost effective ecotechniques for 
purification of waste water. Field Project Report. College of Engineering and Technology, University of 
Dar es salaam, Tanzania. 10. 

Mshandete, A. M. & Cuff, J. (2008). Cultivation of Three Types of Indigenous Wild Edible Mushrooms: 
Coprinus cinereus, Pleurotus flabellatus and Volvariella volvocea on Composted Sisal Decortications 
Residue in Tanzania. African J. of Biotechnology. 7(24): 4551–4562. 

Mshandete, A. M., Björnsson, L., Kivaisi, A.K., Rubindamayugi, M. S. T., & Mattiasson, B. (2005). 
Enhancement of anaerobic batch digestion of sisal pulp waste by mesophilic aerobic pre-treatment. Water 
Research. l39 (8): 1569-1575.  

Muthangya, M., Mshandete, A. M. & Kivaisi, A. K., (2009) Two-steps biological pre-treatment of sisal leaf 
decortication residues for enhanced anaerobic digestion for biogas production International J. of Molecular 
Science. 10, 66-73. 

Newbold, C.J., Hassan, E. L.  Wang, S.M. J.  Ortega, M. E. Wallace, R. J (1997). Influence of foliage from 
African multipurpose trees on activity of rumen protozoa and bacteria. British Journal of Nutrition, 78, 
237–249. 

Nisar, M., Ali, S. & Qaisar, M. (2011). Preliminary Phytochemical Screening of Flowers, Leaves, Bark, Stem and 
Roots of Rhododendron arboretum. Middle-East Journal of Scientific Research, 10(4): 472-476.  

Onwuliri, F. C. & Wonany, D. L. (2005). Studies on the combined Antibacterial action of Ginger (Zingiber 
officinale L.) and Garlic (Allium sativum L.) on some bacteria. Nig. J. Bot., 18: 224-228. 

Pizarro, A. P. B., Oliveira Filho, A. M, Parente, J. P, Melo, M. T. V., Santos, C. E. & Lima, P. R. (1999). The use 
of sisal waste industry in controlling mosquito larvae. Rev. Soc. Bras. Trop., 32: 23-29. 

Prosper, R., Mshandete, A.M., & Kivaisi, A.K (2013). Cultivation of Oyster Mushroom Pleurotus HK-37) On 
Solid Sisal Waste Fractions Supplemented With Cow Dung Manure J. Biol. Sci., 4(1), 273-286.  

Sen, S., Makkar, H. P. S., Becker, K. (1998). Alfalfa saponins and their implication in animal nutrition” J. Agric. 
Food Chem. 46, 131–140. 

Spargs, S., Light, M. & Van staden, J. (2004). J.  Ethnopharmacol., 94, 219-243 

 

 

 

 

 

 

 

 

International Journal of Applied Biology and Pharmaceutical Technology          Page: 204                         
Available online at www.ijabpt.com 

 


