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ABSTRACT

Bioactivity of the acetylated extracts of the root and stem bark of Detarium mirocarpum was done.
The procedure employed includes extraction of the bark and root of the plant with different solvents
in order of polarity; hexane, acetone, methanol and water, solvent- solvent purification method was
carried out for further purification of the extract using different solvents in order of increasing
polarity; hexane, methyl acectate, dichloromethane, acetone, and methanol. Acetone and methanol
extract were acetylated and were test on some microorganisms to determine the activity of the
acetylated extracts.

INTRODUCTION

The human race is depended on its surroundingsuimival. The primary benefits of using plant-
derived medicines in healing are relatively sateint synthetic alternatives, offering profound
therapeutic benefits and more affordable treatméktsdi and Myint, 1999). Mathew (1996)
observed that in Nigeria, 70% to 80% of the popaoitet rely on plants for their primary health care
needs. The medicinal value of plants lies in sofmengcal substances that produce a definite
physiological action on the human body and thessnital substances are called phytochemicals.
These are non-nutritive chemicals that have prviectr disease preventive property (Subhashtini
al., 2010).

Detarium microcarpum, commonly known as sweet detar, sweet dattockltmw tree, is an under
utilized tree legume that grows naturally in theedregions of West and Central Africa. It is known
as taura in Hausa. The results of evaluation okiprate composition and functional properties of
D. microcarpum seed flour showed that the seed flours have gaddtional quality and the
functional properties confirmed their suitabilitgrfuse in various food preparations (Akpata and
Miachi 2001).D. microcarpum is highly appreciated by local peoples due twdtsety of uses; it is
said to be one of the most appreciated in the enmients where it occurs naturally (Paulette Taita
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2003). The fruit can be eaten raw or cooked, butife most part, its pulp is transformed into flour
(Kouyaté A.M. and N. Lamien 2011). The seed flaua traditional emulsifying, flavouring and
thickening agent used to prepare cakes, breadceosisbaby food and local beer (Kouyaté, A.M.
and P. van Damme 2002). Its seed kernels are amdedusi soup, or are cooked and eaten as
vegetables. The leaves are used as a condimeergetables, as are its flowers (Kouyaté A.M. and
N. Lamien 2011).

Medicinal properties oDetarium microcarpum are in the roots, stems, bark, leaves and fruits to
treat ailments including tuberculosis, meningitigl aliarrhea (Abdalbasit et al 2009). The species
showed strong inhibitory effects on HIV-1 or HIVi#ection in methanol extracts (Kouyaté, A.M.
and P. van Damme 2002). It was found to have thledsit total phenolic, flavonoid and antioxidant
values among fourteen wild edible fruits from BukiFaso (Abdalbasit et al 2009). A study
revealed that the antimicrobial principles in theed coat of D. microcarpum to be steroidal
saponins and flavonoids with the possibility of esgistic action. The study also reveals the
potentials of phytoalexins in the seeds coddamicrocarpum and by extension, other seeds in
the management of infectious diseases (Ebi anddf@2011). The Species Detarium senegalense
are used in the treatment of syphilis, dysentergnthititis, leprosy, sore throat pneumonia,
diarrhoea, malaria and meningitis (Abreu et al998, 1999). Detarium sengalense showed
cytotoxicity at 400 g /100 ml and antiviral actwagainst canine parvovirus, poliovirus, astrovirus
and herpes simplex viruses (Kudi and Myint, 1999ahedi and David (2013) concluded that the
Detarium microcarpum fruit pulp has great effects on haematologicalapeeters, and the body
weight gained by the rats. This implies that thelgmged consumption of the fruit pulp ©f.
microcarpum by humans to cure certain ailments could affeet thematological parameters and
body weight gain at excess medicinal doses.

The research is aimed at purifying the active crusieag solvent of different polarity, acetylating
the active isolate and subjecting the acetylatéeixto bioactivity test.

MATERIALSAND METHODS

Preparation and Extraction

The Stem barks and the roots @é&arium mirocarpum were collected from of Anguar Kanawa,
Bauchi state in the fresh forms. The sample wasddrnder shade at room temperature.

The dried bark oD. microcarpum was pulverized in a wooden mortar. 50% of the peddrark of
the sample was subjected to differential solveritagkions. The cold maceration method was
employed in the extraction. This involved the u$ey@ur different solvent in the order, hexane,
acetone, methanol and water (order of increasirgripg. 50g of the processed plant sample was
weighed and poured into a 500ml bottle that wadigint, and about 250ml of hexane was then
added. The mixture was covered, stirred and allowgzbrcolate for 48 hours at room temperature.
The extract was obtained by filtration and the sntwvas allowed to evaporate at room temperature
in a fumed cupboard. The plant residue was allowedty at room temperature and the procedure
was repeated using the remaining three solverdsdier of increasing polarity.

Solvent Extraction Method

Solvent- solvent extraction was further used tatpuine extract by washing each extract in hexane,
methanol in the giver, order of increasing polaritis involved the washing of the each extract in
five different solvent which includes: hexane, nydbetate, dichloromethane, acetone and
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methanol in that order of increasing polarity. Théracts were recovered by concentration of the
filtrate under fumed cupboard.

Acetylation

0.5g of anhydrous zinc chloride and 6.5ml of acatitiydride was poured into a 100ml round -
bottomed flask attached to a leibig reflex conden$be mixture was heated on a boiling water
bath for 5 — 10 mins with occasional shaking utitié ZnC} has largely dissolved 1.5g of each
powdered crude extract was added slowly, the mextas shaking gently during the addition to
control the vigorous reaction which follows. Thexinre was then heated under reflux for 1 hour
on boiling water bath. After 1 hr the content oé tlask was pour into 125 ml of ice - water and
stirred vigorously to assist the hydrolysis of @acted acetic anhydride after about 30 mins. The oi
which first separated gradually solidified. Thissafdtered washed thoroughly with cold water and
was recrystallize several times with ethanol ungllting point is constant.

Biological Assay

Biological Assay is the study of antimicrobial adly of the acetylated the active isolate of stem
barks and the roots against micro-organism. It wesd as a guide to determine the active
components of the leaves D&tariun microcarpum. The organisms used includescheriichia coll,
Saphylococcus aureus. Proteus mirabilis and Pseudomonas aerogingsq

Sterilization of Apparatus

The petri dishes, steels maculating, steel bomud, the nutrient agar used were sterilized in an
autoclave at pressure of 15 atmosphere and a tampeof 121°c for 5 minutes.

Preparation of Media

28 g of the agar was weighed, and poured into &abftask. To it, 1000m! of distilled water was
added. This was shaken thoroughly for proper digswl. It was further dissolved by placing it on
a heating mantel and shaking at intervals until sb&ution was clear. This solution was hen
sterilized in an autoclave at a pressure of 15 ant a temperature of 1210c for 45mins. After
autoclaving the solution was allowed to cool atmoi@mperature. To each of the sterilized plates,
5ml of the nutrient agar was dispensed and alloteedel. The entire procedure was carried out
under skeptical conditions.

Agar Plate Inoculation

The agar diffusion method was employed. The orgasito be used were removed from the fridge
to be used, were removed from the fridge and inadoa an oven (35-37°c) for at least 24 hours to
re-activate them. To the solidified agar 0.1ml lné inoculums was spread evenly on the media
using an inoculating loop. This was carried ouaisterile environment. This process was repeated
for each plate using [different organisms. The oigras used includeEscheriichia call,
Saphylococcus aureus. Proteus mirabilis and Pseudomonas aerogingsa. Wells were bored using
5ml steel borer and a control well was at the eerfBolutions of the acetylated extracts of 100%
concentrations were placed in the different welld water used as a control. The concentration of
the extracts is itable I.
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RESULTSAND DISCUSSION
Results
The result of the yields, colour, texture and petage recovery of the crude extracts of stem bark
extracts oDetarium Mirocarpumis as shown in below table 1

Table 1: Yields, Colour, Texture and Percentage Recovery of the Crude Extracts of Stem
bark Extracts of Detarium Mirocarpum

Solvents Colour TexturgCrudes vyield of extrag Percentage
(9)| Recovery (%
Hexane Yellow Oily liquid 0.01g 0.20
Acetone Brown Solid 6.89 13.60
Methano Brown Crysta 4949 9.80
Water Brown Powder 5.5¢ 11.0

The result of the yields, colour, texture and petage recovery of the crude extracts of root
extracts oD. Mirocarpumis as shown in below table 2

Table 2: Yields, Colour, Texture and PercentageoRexy of the Crude Extracts of Root Extracts of
Detarium Mirocarpum

Solvents Colour TexturgCrude yield of extract Percentag
(9) recovery

HEXANE| Golden yellow Oily liquid 0.019 0.20
Acetone Dark Brown Solid 7.1g 14.20Q
Methano Dark Brown Crysta 5.8¢g 11.6
WATER Black Powde 5.0g 10.0

Solvent- Solvent Extraction
The result of the recovered crude yield of eachaex$ of stem bark and root is presented in table 3
and 4.
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Table 3: CrudeYidds of Solvent-Solvent Extraction of Stem bark Extracts

Solvent Acetone(g Methanol (g Water (g
Hexang 0.05 - -
Methyl acetate 0.05 0.05 0.10
Dichloromethan 0.10 0.10 0.10
Acetone 3.50 2.10 2.60
Methano 2.10 2.00 2.40
Residug 0.60 0.50 0.20

Table4: Crude Yields of Solvent-Solvent Extraction of Root Extracts
Solventi Acetone (g Methanol (g Water (g
Hexang 0.05 - -
Methyl acetat 0.05 0.05 -
Dichloromethan 0.10 0.10 0.10
Acetone 3.80 2.00 1.50
Methano 2.40 2.30 2.50
Residug 0.40 1.00 0.70

Bioassay

The acetylation reactions carried out on acetong methanol extracts. The products of the
acetylation reactions have the characteristic sseetl of esters which suggests an hydroxyl group
has been converted to ester. The acetylated extohiccetone and methanol showed remarkable
activity on wide range of bacteria. The acetylagedracts indicate some degree of activity on

Saphylococcus aureus, Escherichia coli andPseudomonas aeroginosa. But there was no record on
the extracts oProteus mirabilis. To assess the relative activity on the extradtareil was used as

control for the microbial test. The result of zasfeinhibition by the acetylated stem bark extracts

D. Mirocarpum is shown in table 5 while the result of zone ofilmiion by the acetylated root
extractsD. Mirocarpumis shown in table 6.

35



H.M. Adamu et al

Journal of Applied Chemistry, 2014, 2(2):31:39

Table5: Zone of Inhibition by the Acetylated Stem Bark Extract of D. Mirocarpum

Extract|Conc of extract i Organism (bacterigZones of inhibition f
(mg/mc (mm) by extracts

100  Pseudomonas aeroginosa 3.0

Acetone Extract was 100 Saphylococous aureus 9.0
with methanol solvent

100 Proteus mirabiis -

100 Escherichia coli 8.0

Methanol Extrag 100  Pseudomonas aeroginosa 2.0

wash with Methang

Solven 100 Saphylocous aureus 30.0

100 Proteus mirabiis -

100 Escherichia Coli 8.0

Table 6: Zone of Inhibition by the Acetylated Root Extracts of D. Mirocarpum

Extract Conc of Extract in (Mg/Mc Organism (Bacteria) Zones Inhibitior
Acetone 100 Pseudomonas aer oginosa 2.0
Extract was 100 Saphylococous aureus 7.0
With Methano| 100 Proteus mirabils -
Solvent 100 Escherichia coli 7.0
Methanol 100 Pseudomona aeroginosa 7.0
Extract 100 Staphylocous aureus 10.0
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wash with 100 Proteus mirabils -

Methano 100 Escherichia coli 8.0

Solvent 100 Escherichia coli 8.0
Discussion

The acetylated methanol extract showed remarkableitg against the test organism when
compared to the acetylated acetone and water &xifae activity was found to be greater on
Escherichia coli andstaphylococcus aureus bacteria's that cause urinary tract infection @aonchach
disorder in human being. The activity of the acaBd extract oPseudomonas aeroginosa was not
well marked enough like the first mentioned baetsevhile there was no record activity Bnoteus
mirabilis.

The result also suggested that acetylated extfanethanol is more active on these organisms than
non - acetylated extract on their organisms. Timglies that acetylation of these extracts will also
retain the activity of the original crude extracts.

CONCLUSION

This claim by the traditional healers that the astrof Detarium mirocarpum is used for treatment

of dysentary, diarrheas and bums has been confitmgetthe activity onStaphylococcus aureus,
Escherichia coil and Pseudomonas aeroginosa acetylated the extracts increased their activity on
there organisms,spectral analyses and acetylagmetions carried out suggested the presence of (-
OH-) hydroxyl group and carbonyl group (-C=0-) sters and the characteristic sweet smell of
esters confirmed to the presence of hydroxyl inetkteacts.

REFERENCES

[1]. Abdalbasit, Adam Mariod, Mohamed Elwathig Sirgghani, Ahmad Bustamam Abdul and
Siddig Ibrahim Abdelwahal2009). “Detarium microcarpum Guill and Perr fruit praxate
chemical analysis and sensory characteristics derarated juice and jam,” African Journal of
Biotechnology 8 no.17: 4217-4221,

[2]. Abreu, P.M., Rosa, V.S., Araujo, E.M., CandaB., Kayser, O., Bindseil, K.-U., Siems, K. &
Seemann, A1998. Phytochemical analysis and antimicrobial evabratf Detarium microcarpum
bark extracts. Pharmaceutical and Pharmacologetéis 8(3): 107-109

[3]. Abreu, P.M., Martins, E.S., Kayser, O., Bintdlsk.-U., Siems, K., Seemann, A. & Frevert, J.,
1999. Antimicrobial, antitumor and antileishmania seneg of medicinal plants from Guinea-
Bissau. Phytomedicine 6(3): 187-195.

[4]. Abbiw, D.K., 'Useful plants of Ghana; PP. Xi8l-125, London, intermediate Technology
publication Ltd., 1990).

[5]. Abbiw D.K, Useful planted of Ghana pp 16-5441138. (1997). GhaZanfar S.A , Sarvannah
plants of Africa pp 63,82,90. (1 Akpata M.I, MiagbiE. @001) Proximate composition and
selected functional properties of Detarium micrpcan. Plant Foods Hum Nutr. 56(4):297-302.
[6]. Basaran, A.A., and Ceritoglu, I., Undeger, &fdm, N. 'Ilmmonomodulatory activities of some
Turkish medicinal plants,’ Phytothrapy Reaserch, ¥b, No. 8, pp.609- 6111997).

37



H.M. Adamu et al Journal of Applied Chemistry, 2014, 2(2):31:39

[7]. Carmonal A., and Borgudd, L., Borges, G-, Leggshimol, A., 'Effects of black bean Tannins
on in vitro carbohydrate digestion and absorptiomdal of'Nutritional Biochemistry, vol. 7 No. 8
p. 445450, 1996).

[8]. Crump, A., 'Dictionary of environment and déyment; P. 180, London, Earthscan
Publication Ltd., 1991).

[9]. Ebi, G. C. and Afieroho, O. 2@11) Phytochemical and antimicrobial studies on Detari
microcarpum Guill and Sperr (Caesalpinioceae) seeds. African Journal of Biotechnology Vol.
10(3), pp. 457-462, 17 January, 2011

[10]. Furniss., B, and Hannaford, A.J., Smith, Fay/ Tatchell, A.R.,'Vogel's Textbook of Practical
Organic Chemistry, ®ed., p.256,316, England, Long man Group UK LttDg89),

[11]. Houghton, P. J.," Medicinal plant and theteolnof parasites - compounds with anti - HIV
activity from plants' Transactions of Royal sociefylropical medicine and hygiene, 90 P.601
(1996).

[12]. Kouyaté, A.M. & van Damme, P 2@06) Detarium microcarpum Guill. & Perr. In:
Schmelzer, G.H. & Gurib-Fakim, A. (Editors). Prdti1): Medicinal plants/Plantes médicinales 1..
PROTA, Wageningen, Netherlands.

[13]. Kouyaté A.M. and N. Lamien. “Detarium micrapam, sweet detar.” Conservation and
Sustainable Use of Genetic Resources of PrioripdFiree Species in sub-Saharan Africa.
Bioversity International 42011): 1-8 Accessed November 22012.

[14]. Kudi AC, Mint SH (1999) Antiviral activity of some Nigerian medicinal piextracts. J
Ethnopharmacol 68:289-294

[15]. Norman, R.O.C., Principles of Organic syntegg' ed, pp-335-336, 670, London, Chapman
and Hall Ltd, (978).

[16]. Olugbuyiro J. A.O. Moody J.O. and HamannT™(2009) Inhibitory activity of Detarium
microcarpum extract against hepatitis C virus . AfrBiomed. Res. Vol. 12, No. 2,

[17]. Parker, S.P., 'Me GrawHill concise Encyclojeaf science and Technology.' 2nd ed ., P.9,
62, New York, Book company inc1489).

[18]. Pavia, and Lampman, Kriz, ' Introductory tog@nic Laboratory techniques: A Temporary
Approach, pp-27-28, 44-45, 403-405, 507-614, CanddB. Saunders CompanyL9/6).

[19]. Paulette Taita2003), “Use of woody plants by locals in Mare aux Hipptames Biosphere
Reserve in western Burkina Faso,” Biodiversity &whservation 12 no. 6 (2003): 1211,

[20]. Perker, S.P., 'MC GrawHill Dictionary of soige and Technology Terms, 4th ed. P133, 215,
New York, Book Company Ind,989

[21]. Sarma, D.N.K., and Khosa, R.L., chansaufaN, sahai, M., 'Antiulcer activity of Tinospora
cordifolia_miers and Centella asiatica__ Li\m ex$rdphytotherapy Research, Vol. 9, No. 8, pp.
589 -590, {995).

[22]. Sofowora A. Pitman press Ltd, Medicinal pand Traditional medicinal in Africa. Part 11
P. 128, 142, 1461082).

[23]. Sofowora A., 'Medicinal plants and Traditibma@edicine in Africa; P.9,111, Ibadan, spectrum
books Ltd., 1984).

[24]. Subhashini R., U.S. Mahadeva Rao, P.Sumaihi@ayathri Gunalar2010) A comparative
phytochemical analysis of cocoa and green teanngbarnal of Science and Technology Vol. 3
No.2 ISSN: 0974- 6846

[25]. Krzeski, T., and Kazom, M., Borkowski, A., Wska, A., Kuczerz, J., Combined extracts of
Urtica dioica and Pygeum africanum” in the treathoériBenign prostactic hyerplasia,'Clinical
Therapeutics, vol. 15 No. 6 pp. 1011 - 102093).

[26]. Kuttan, G., and kuttan, R., lmmonomodulatagjivity of peptide isolated from Viscum
album extrats; Immonological investigation. Vol 2o.4, pp - 285 -296,1092).

38



H.M. Adamu et al Journal of Applied Chemistry, 2014, 2(2):31:39

[27]. Kutlan, G.l Tumoricidal activity of mouse pemeal macrophages treated with yiscwn
album__ extract, immonological investigations, \22 -No. 6-7, pp. 431 -4401993).

[28]. Qasem, J.r.,and Abublan, H.a., 'Fungicid&iég of some weed extracts against Different
plant-pathogenic fungi, Journal of phytopathology. ¥4, No. 3, pp. 157- 161996).

[29]. Rodig, O.R: and Bell, C.B,. Clerk, A.K, 'Omga Chemistry Laboratory: Standard and Micro
scale experiments' p.45, 81, 94 USA, Saundersgmfeblication, 1990).

[30]. Ushie O.A.H.M. Adamu,0O. J Abayeh and I.Y. Chind@@13) Antimicrobial Activities

of Chrysophyllum albidum Leaf extracts. International Journal of Chemicae8ces vol. 6

No. 1, 69-76

[31]. Wahedi, J.A. & David, L.D. Effect of Detariumicrocarpum fruit pulp on the Haematological
indices of rats in mubi adamawa state, nigerigb@lgournal of biology Agriculture,and

Health Science. Vol.2(3):76-80

39



