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Abstract: Acanthus montanus leaf known as Agamebu among the Igbos was worked on to elucidate the
structure of  the  pharmaceutical active  ingredient  present  in  the chloroform-methanol of  the  leaf  extract.
Thin layer chromatography showed one spot with Rf value of 0.64. The extract was subjected to spectroscopic
analysis such as FTIR, UV-Visible, H NMR, C NMR, GCMS and the structure was elucidated as 6-hydroxy-3-(3,1 13

5-dimethyoxyphenyl)benzo(b) furane. Antibacterial and Antifungal activities of the pure extract using 10
bacteria species (gram positive and gram negative) such as S.albus, Enterobacter aerogenes, Pseudomonas
pyocyania, Streptococcus sp, Klebsiella aerogenes and fungal cultures such as Aspergillus flavus, Aspergillus
niger, Candida albicans showed that the chloroform-methanol extract had zones of inhibition ranging between
12 and 30mm. These antimicrobial results were compared with that of some commercial antibiotics in the market
and it was discovered that the fraction was more potent than some of the commercial antibiotics.
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INTRODUCTION practiced. On many accounts, population rise, inadequate

Plants continue to be a major source of medicine as effects of several allopathic drugs and development of
they have been through human history. The use of plants resistance to currently used drugs for infectious diseases
for medicinal purposes dates back to thousands of years have led to increased emphasis on the use of plant
ago as the earliest humans used various plants to treat materials as a source of medicine for a wide variety of
illnesses [1]. One of their great virtues is precisely their human ailments. The medicinal and curative properties of
ability to regulate life processes and prevent diseases [2]. various plants are also employed in herbal supplement,
The world of medicinal plants has a lot to offer to our botanical, nutraceuticals and teas [5].Regardless of the
wealth [3], stated that hundreds of species are recognized overwhelming influence, our dependence on modern
as having medicinal values and four out of every five of medicine and tremendous advancement in synthetic
those plants are collected from the wild forest while most drugs, a large segment of the world population still like
of them are from the floras of developing countries. drugs from plants [6]. Among such plants that are used
Medicinal plants are particularly important for rural widely in Africa for treatment of illnesses is Acanthus
residents who are not well served by formal health care montanus, a perennial shrub from the family Acanthaceae.
systems. Studies on the medicinal value of some Nigerian Some African society had used the leaves in the treatment
plants have attracted so much attention from various of various inflammatory conditions [7, 8]. Traditional
professionals  all  over   the  world  including  Nigeria. healers in Africa also use the leaves as an antiulcer [9, 10].
This has lead the Federal Government of Nigeria to adopt The leaf had been advocated in the treatment of fever in
the national policy on traditional medicine in 1997 [4]. the traditional medical practices by various communities
Traditional systems of medicine continue to be widely globally [11,12].

supply of drugs, prohibitive cost of treatments, side
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Table 1: The Result of FTIR Spectroscopic Analysis of CHCl MeOH Leaf Extract3 – 

Wave Band cm Description1

3420.87 OH stretch of alcohols
2852.81 CH stretch of aromatics
2110.19 CH stretch of aromatic bonds
1643.41 C=C of aromatics and alkenes
1407.12 C=C of aromatics and alkenes
1107.18 C-O stretch of alcohols and Ketones
1018.45 CH deformation of alkyl group
471.61 CH deformation bond of methyl 

Table 2: Result of UV- Visible Spectroscopic Analysis of CHCl - MeOH Leaf Extract3

 max(nm) Bonds Transition
883.50 O-C=C n>
874.50 O-C=C > *
652.50 CH O¯C=C n>3

517.00 CH ¯C=C > *3

427.00 C=C n>
412.50 C=C > *

Table 3: Summary of the H  and C  NMR Results of the CHCl -MeOH Leaf Extracts1 13
3

H  (ppm) and multiplicity Coupling constant (Hz) Types of proton C  (ppm) Types of carbon Position of carbon1 13

7.24(s) -- Ar-H 105.00 C=O 1
5.21(s) -- HO-Ar 77.66 C-O 2
3.58(d) 41.18 H-C-OR 77.21 C-O 3
2.82(d) 20.99 R-C-OH 77.03 C-O 4
2.20(d) 12.05 H-C-C=O 58.36 C-O 5
1.24(d) 21.68 R-CH 50.65 C 62

0.82(d) 4.10 RCH 49.36 C 73

31.90 CH 8
29.06 CH 9
29.34 C –COCH 103

18.29 CO CH 113

RCH 123

The objective of this study was to extract the chloroform and aqueous acid layer. The aqueous acid
phytochemical constituents in the leaf of the plant and layer was basified to pH of 10 with NH OH and extracted
elucidate the structure using spectroscopic techniques. with  chloroform-methanol  in  the  ratio  of   3:1  twice.
The antimicrobial activity of each fraction was determined The extract was dried by evaporation to give basic extract
and compared with some existing antibiotics. (most alkaloids) and analyzed directly by thin layer

chromatography to determine the number of components
MATERIAL AND METHODS in each fraction and the individual Rf values were

The leaves were air dried under laboratory UV-Visible, H NMR, C NMR, GCMS to elucidate the
conditions for seven days, ground into powdered using structure of the component in the leaf extract.
manual blender. Phytochemical tests were carried out by Antimicrobial Analysis was also determined and the
methods outlined by Harborne [10]. results were summarized in Tables 1-3.

Extraction and Isolation of Different Classes of Natural RESULTS AND DISCUSSION
Products: 500g of the pulverized leaves were measured
into a container, methanol and water were added in the The FTIR spectrum (Table 1) showed the presence
ratio of 4:1 and the mixture homogenized for 5 minutes, OH stretch of alcohol at 3420.81cm  and a CH stretch of
allowed to stand for 24 hours and filtered. The filtrates aromatics  at2852.81cm  and  2110.19cm   respectively.
were concentrated to one tenth volume in water bath at A C-O stretch of alcohols and ethers occurred at
temperature below 40°C acidified with  2ml  H SO   and 1107.18cm and C=C stretch of aromatics and alkenes2 4

extracted subsequently with chloroform to obtain occurred at 1643.41 and 1407.12cm  respectively.

4

recorded. The fractions were further subjected to FTIR,
1 13

1

-1 1

1

1
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CH deformation bonds for alkyl and methyl groups
was observed at 1018.45 and 471.61cm  respectively.1

UV-Visible spectrum (Table 2) showed a high  max
confirming high degree of conjugation corresponding to
phenolic and analogues that exhibit bathochromic
shift.The absorption were mainly in the visible region
because of the presence of conjugated bonds due to large

 electrons delocalization in aromatic compounds, they
absorb at longer wavelength compared to their analogous
alkenes [11,12], Olunkun and Strivastava,Viet [13,14].

From H  NMR spectrum (Table 3)an aromatic proton1

was observed at 7.24ppm while hydroxylated aromatic
proton appeared at 5.21ppm. A duplet ether proton
occurred at 3.58ppm whereas a duplet oxygenated proton Aspergillus flavus, Aspergillus niger and Candida
was observed at 2.82ppm. Another duplet carboxyl proton alblicans were obtained from Glanson Laboratory Awka
appeared at 2.20ppm while a duplet methylene proton and University of Nigeria Nsukka. Minimum Inhibition
occurred at 1.24ppm, equally a duplet methyl proton was Concentration, Maximum Bactericidal Concentration and
observed at 0.83ppm, Minimum Fungicidal Concentration were all determine

C  NMR spectrum (Table 3) recorded 12 signals using Punched Agar Diffusion Method (Bryant, 1972).13

corresponding to12 distinct carbon atoms, one alkene The results of antibacterial and antifungal activities of the
carbon atom was observed at 105.00ppm whereas four pure extract was compared with that of Lincocin, Ammoxil
carbonyl carbon atoms were recorded at 77.60.77.21,77.03 and Augmentin and recorded in the Table 4.
and 76.39 ppm respectively. Two quartenary carbon atoms The sensitivity test on CHCl -MeOH Leaf Extract
appeared at 58.36 and 50.05ppm while two methine carbon (Table 4) showed that Enterobacteraerogenes was the
atoms occurred at 49.36 and 31.90ppm. Two methoxy most inhibited with the highest Diameter Zone of
carbon atoms appeared at 29.66 and 29.34ppm and a Inhibition [38.00mm] which was higher than that of
methyl carbon atom occurred at 18.26ppm. Lincocin [18.00mm], Ammoxil [28.00mm] and Augmentin

The GCMS result gave one fragment with formula [30.00mm]. The Diameter Zone of Inhibition of the extract
C H O  corresponding to the formula mass of 270 and for Proteus vulgaris [36.00mm] was higher than that of16 14 4

the instrument library gave the suggested structure as in Augmentin [28.00mm], Ammoxil [24.00] while Lincocin
Fig 1. This is in line with the H /C  NMR, FTIR and UV recorded no action, The extracts  was  equally  active  on1 13

–Visible interpretations. S. albus [34.00mm] while Augmentin, Ammoxil and
The suggested compound (the structure) Lincocin showed no action.The extract had inhibition of

corresponds to a strong aromatic compound containing [26.00mm] on E.coli.Ammoxil was [12.00mm]
hydroxyl benezene (phenol), furan and methoxybenzene. whereasLincocin and Augmentin showed no action.
For ring A ; all their protons are equivalent and the rings CHCl -MeOH   Leaf  extract   was   also   very   active  on
are symmetrical whereas ring B and C because of S. aureus [30.00mm] which was equal to that of Lincocin
inductive effect of the hetero-atom (oxygen) the proton [30.00mm] but higher than that of Augmentin [14.00mm]
value was very much shifted downfield compared with the and Ammoxil [no action]. This extract was equally active
corresponding aromatic compounds [12, 13, 15]. A, B and on Klebsiella aerogenes [20.00mm], Pseudomonas
C are aromatic and are very much used pharmaceutically pyocyania [ 20.00mm], Salmonella sp [16.00mm]
for drug manufacturing. Benzofuran and its derivatives are Aspergillus niger [18.00mm], Aspergillus flavus [16.00mm]
used in manufacturing of antitumour drugs [16, 17]. and Candida alblican [12.00mm].

Antimicrobial Analysis of the Fraction: Stock cultures of very effective in treating both fungi and bacteria diseases,
selected bacteria species both gram positive and gram thus supporting the use of the leaves of this plant in cure
negative such as Salmonella sp, Staphylococcus aureus, of diseases by the local people. The MIC range of the
Bacillus sp, Proteus vulgaris, S.albus, Enterobacter extract in the ten test bacteria was 0.0313mg/ml to
aerogenes, Pseudomonas pyocyania, Streptococcus sp, 0.1250mg/ml while the range of the three fungi used was
Klebsiella aerogenes including fungal cultures such as 0.0625  to  0.2500 mg/ml.MBC  range  was   for   the    test

3

3

These results confirmed that the extract might be
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Table 4: Result of Antibacterial and Antifungal Activities of the Pure Extract Chloroform-Methanol Extracts Including Lincocin, Ammoxil and Augmentin (Average diameter (mm)
NA=NO ACTIONS. aureus NCTCN 6571=Staphylococcus aureus (National Culture Type Collection 6571)

Average Diameter ( mm) of zones of inhibition of Test Organisms
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
E-coli S. aureus Bacillus Proteus Klebsiella Streptococcus Pseudomonas Salmonella Aspergillus Aspergillus

Extract/ Volume NCTC NCTC species vulgaris Enterobacter aerogenes sp pyocyania sp S. albus niger flavus Candida
S/N Antibiotic used cm 10418 6571 L.C.I L.C.I aeorgenes L.C.I L.C.I L.C.I L.C.I L.C.I L.C.I L.C.I alblican3

2  CHCl3

-MeOH
Leaf 0.05 26 30 18 36 38 20 18 20 16 30 18 16 12

3 Lincocin
500g + 
Distilled
Water 0.05 NA 30 24 NA 18 16 28 NA NA NA NA NA NA

4 Ammoxil
500g + 
Distilled
Water 0.05 12 NA NA 24 28 20 NA 24 28 NA NA NA NA

5 Augmentin
625mg + 
Distilled
Water 0.05 NA 14 14 28 30 NA 16 18 22 NA NA NA NA

E.coli (NCTC 10418) =Escherichia coli (National Culture Type Collection) 
L.C.I =Local Clinical Isolate

Table 5: Result of Minimum Inhibition Concentration (MIC) and Minimum Fungicidal Concentration(MFC)   ` 
Extract Dilution mg/ml Aspergillus niger L.C.I Aspergillus flavus L.C.I Candida alblicans
CHCl Neat 2.00 -- -- --3

¯MeOH 1:2 1.00 -- -- --
Leaf 1:4 .50 -- -- +
Control 1:8 .25 -- + ++
Tube 8 1:16 .125 + ++ ++

1:32 .0625 ++ ++ ++
1:64 .0313 ++ ++ ++
1:128 .0156 -- -- --

MIC 0.0625 0.1250 0.2500
MFC 0.1250 0.2500 0.5000

bacteria 0.0313mg/ml to 0.2500 mg/ml while MFC of the 2. Balick, M.J. and P.C. Alan, 1996. Plants That Heal in
fungi used was 0.1250mg/ml to 0.5000mg/ml (Table 5) their Plants, People and Culture: the Science of
indicating that the extract was highly bactericidal and Ethnobotany, Scientific American Library, New York,
fungicidal even at a very low concentrations. pp: 25-61.

CONCLUSION 4. www.ias.ac. In/chemsci/pdf. Retrieved 12/11/011.

This investigation has scientifically justified the use Control, 2nd Edition, Butter Worth, London, pp: 85.
of Acanthus montanus leaf in ethno medical practices 6. Characteristic Proton Chemical Shift, Chemistry @
provided it would be administered within the appropriate CSU Stainislaus,
toxicity levels for humans and animals. The antimicrobial 7. file :///E:/nmr table. Htm. Retrieved 20/12/2011
results  portrayed  that  the extract were  highly 8. Dey, S., 2006. Pharmaceuticals From Plants Indian
bactericidal and fungicidal and of broad spectrum Express Newspaper (Mumbai) Ltd via Express
activities. It suggested also that the extracts can serve as pharma. http://en.wiliversity.org/wiki/chemistry and
potential raw material for new or known antibiotics. its socioeconomic impact. Retrieved 11/9/011.

REFERENCES Stereochemistry and Chemistry of Natural Products,

1. Ajiwe,  V.I.E.,   N.N.   Dimonyejiaku,   A.C.   Ajiwe, 10. Harborne, J.B., 1998. Phytochemical Method, A Guide
A.J. Chinwuba and N.M. Chendo, 2008. Preliminary to Modern Techniques of Plant Analysis, 3  Edition,
Study on the Pharmaceutical Constituents of Emilia Chapman and Hall, An Imprint of Thompson Science
sonchifolia leaf. Anachem Journal, 2(2): 302-309. 2-6 Boundary row, London, UK, pp: 1-290. 

3. Benzo-Furan as Anti Tumour Drug.

5. Bryant, M.C., 1972. Antibiotic and their Laboratory

9. Finar, I.L., 2005. Organic Chemistry Vol 2.

5  edition, Pearson Publishers, India, pp: 354-793th

rd



World Appl. Sci. J., 32 (1): 56-60, 2014

60

11. Okafor, J.C., R.C. Arazu, J. Ibuzo, M.  Nsofor  and 14. Strivastava, L.L. and M.N. Viet, 1996. Medicinal
A.N.  Okudo,  2005.  Checklist  of  Medicinal  Plants Plants, An Expanding Role in Development World
of Nigeria and  their  uses,  Jameo  Enugu,  Nigeria, Bank, Technical Paper, No 320 Washington
pp: 1-97. DC,20433, USA, pp: 1-2

12. Okoli,  C.O.,  P.  Akah,  N.J.  Onuoha,  T.C.  Okoye, 15. Treas, C.E. and W.C. Evans, 1989. Pharmacognosy
A.C. Nwoye and S.C.N. Woru, 2008. Acanthus 13 Edition Bailliere Tindal book publishing by
montanus: An Experimental Evaluation of the Cassel and Collins. Macmillan Pub Ltd, pp: 25-5.
Antimicrobial, Anti-Inflammatory nd Immunological 16. www. Chemistry iccsu.edu/ glagovich/ teaching/
Properties of a Traditional Remedy for Furuncles, 316/ir/table. html.
BMC Complementary and Alternative Medicine, 17. Infrared Spectroscopy, Table of IR Absorption
8:27doi:10.1186/1472-6882-8-27. http://www. Retrieved 3/1/2011.
biomedcentral.com/1472-6882/8/27Retrieved 23/6/011.

13. Olunkun, A.A., 2000. Chemistry in National Health
Development of Food and Medicines from Natural
Sources for Primary Health Care in Nigeria CSN
Abstract, pp: 62.

th


