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ABSTRACT

The ethanolic extract of the seeds of Brachystegia eurycoma Harms yielded a dark-brown oil (4.26g). The oil was
subjected to GC-MS studies. Twelve phyto-constituents were identified with 9,12-Octadecadiencic acid ethyl ester
(25.38%) constituting the bulk of the ail, followed by n-Hexadecanoic acid (15.00%). Other esters, fatty acids and
steroid identified include Hexadecanoic acid ethyl ester (10.00%), 9-Octadecenoic acid ethyl ester (13.46%),
Octadecanoic acid (13.08%), Eicosanoic acid (4.62%), Docosanoic acid (5.77%), Docosanoic acid ethyl ester
(2.31%), 9,12-Octadecadienoic acid-2-hydroxy-1-(hydroxymethyl) ethyl ester (1.92%), Tetracosanoic acid (3.85%),
Ethyl tetracosanoate (2.69%) and Beter-sitosterol (1.92%). The volatile oil showed antibacterial activity against
Escherichia coli, Salmonella typhi and Staphylococcus aureus. These results suggest why Brachystegia eurycoma
Harmsis used in the treatment of wounds and infectionsin herbal medicinein Eastern Nigeria.

Keywords. Brachystegia eurycoma, GC-MS analysis, Bioactive compounds, Antibacterativity, Herbal
medicine.

INTRODUCTION

There has been a meticulous attempt to harnesbithpotentials of Nigerian vegetation in the ardaherbal
medicine. That notwithstanding, it is somewhat isgible to explore all that this vegetation can raffeven as it
battles to survive the onslaughts of deforestadind industrialization. Many naturally occurring ofieals from
plants exhibit a broad spectrum of pharmacologpraffile. These plant chemicals are classified asamy or
secondary metabolites[1]. The primary metaboliteduide the common sugars, amino acids, proteiniegsiand
pyrimidines of nucleic acids and chlorophyll[2].cBadary metabolites are the remaining plant chemighich are
produced from the primary metabolites. These inelalikaloids (derived from amino acids), terpendalgroup of
lipids), phenolics (derived from carbohydrate) tiasnsteroids and volatile oil[3].

One of such plants with medicinal and food valiseB8rachystegia eurycoma Harms. The plant is native to tropical
Africa[4]. It grows mainly along the river banks @wamps in Western and Eastern Nigeria and also in
Cameroon[5]. It is a large tree with irregular a@mdsted spreading branches. The fruit ripens froept8mber to
January and is released by explosive mechanisimffs.exudate is used in fast healing of wounds[BF €xudate,

in right combinations with mucin and honey is uded wound healing, prevention of bacteria infectfiatar
formation and promotes regeneration of hair fasf6]. As part of our chemical studies on Nigermaadicinal
plants we describe herein the chemical constituehtbe volatile oil ofBrachystegia eurycoma Harms and also
evaluate the antibacterial activity of the oil agaisome pathogenic bacteria for possible develapofenew drugs

for the prevention and treatment of infections.
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MATERIALSAND METHODS

Experimental

GC analyses were carried out in SHIMADZU Japan gasmatography 5890-11 with a fused GC column (OV-
101) coated with polymethyl silicon (0.25nm x 50amd the conditions were as follows: Temperaturgmmming
from 80 — 208C held at 88C for 1 minute, rate ®/Min and at 208C for 20 minutes. FID temperature 30
injection temperature 28Q, carrier gas nitrogen at a flow rate of 1ml/maplit ratio 1:75. GC-MS (Gas
chromatography Mass spectrometry) analysis wasumad using GCMS-QP 2010 PLUS SHIMADZU JAPAN
with injector temperature of 2@ and carrier gas pressure of 100kpa. The columgtilevas 30 m with a diameter
of 0.25 mm and the flow rate of 50 ml/min. The elisewere automatically passed into a mass specitopteter
with a dictator voltage set at 1.5kv and sampliaigg of 0.2 seconds. The mass spectrum was alsppaglivith a
computer fed mass spectra data bank. HERMLE Z 2338 ¢édntrifuge Germany was used. Reagents and gslven
like ethanol, chloroform, diethyl ether, hexane eveall of analytical grade and were procured fromrd¥e
Germany. The nutrient agar was purchased from &oh@hemical (APHA) Spain.

Plant Materials

FreshBrachystegia eurycoma Harms seeds were bought from Umuahia Ogwumabirketan Abia State, Nigeria.
Clean and wholesome seeds were selected, idengéifiddauthenticated by Mr. I. K. Ndukwe of Plant dagmy
Section, Forestry Department, Michael Okpara Umitgiof Agriculture, Umudike, Nigeria.

Extraction of Plant M aterials

The seeds oBrachystegia eurycoma Harms were weighed (1kg) and then decoated by sgaki water for 24
hours. The loosened hull was washed off with sévdranges of water. The dehulled seeds were addind then
ground into powder (820g) using a Thomas Wiley Maet{Model 5 USA). The powdered plant sample (300g3
successively extracted with 2L of benzene (8 h8uisies/86C) followed by 2L of ethanol (8 hours/3 timesJ65.
The extracts were concentrated under reduced peessud the supernatant dark oil was decanted (Jaftg)
complete removal of the solvent. The oil was cénged at 10,000rpm for 20 minutes and the cleaeswgiant oil
was subjected to systematic GC-MS analysis.

Component Identification
Oil components were identified by matching the peakth computer Wiley MS libraries and confirmed by
comparing mass spectra of the peaks and thoseliterature[7].

Bioassay

Thein vitro antibacterial activity of the oil was carried dat 24h culture of three selected bacteria. Thddvac
organisms used welgscherichia coli, Salmonella typhi and Saphylococcus aureus. All the test organisms were
clinical isolates of human pathogens obtained febock cultures at the Central Laboratory service# fJNational
Root Crops Research Institute, Umudike, Abia Sthligeria. With the aid of a single hole punch offipaper
perforator, circular discs of 5 mm diameter werefcom Whatman No 1 filter paper. The paper diseseaboiled
in distilled water for an hour to remove any residoreservatives. The boiled paper discs were &itbte drain dry
and they were wrapped in aluminum foil and stegilizn an autoclave at 11 for 15 minutes. They were however
used within 48 hours of production. The sensitidfyeach test microorganism to the oil was deteeahinsing the
Disc Diffusion Technique[8,9]. A loopful of eachstesample organism was aseptically transferredtimcasurface
of a sterile solid medium, appropriate for the tesianism. Using a flamed glass hockey, the inreoul was
spread evenly over the surface of the medium, bhed with the aid of a flamed pair of forceps, tlhract bearing
paper discs was carefully place on the surfacdefinoculated medium at some distance from onehanofhe
inoculated plates were incubated for 24 hours imanbator at 37TC. They were examined daily for growth and for
the presence of inhibition zones around the pajsesdThe level of sensitivity was determined by thameter of
the inhibition zone as measured with a transpamghitmeter rule. The minimum inhibitory concentrati (MIC)
was determined by comparing the different concéotra of the oil having different zones and selegtihe lowest
concentration.

RESULTSAND DISCUSSION

The dark-brown oil obtained from the ethanol extigfdBrachystegia eurycoma Harms seeds showed twelve peaks
from the chromatogram of the oil . These peakscatdid the presence of twelve compounds (1 -12hénail
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(Figure 1). The molecular formula, percentage d¢turestts and molecular masses of the compoundsharersin
Table 1. These compounds comprised mainly fattgisa@sters and steroids. The composition of thevad esters
55.76%, fatty acids 42.32% and steroid 1.92%

Compoundl was identified as n-Hexadecanoic acid and hasaulae formula of GH3,0, (M/Z 256) with base
peak at M/Z 73. The base peak M/Z 73 occurred duée cleavage of CO,Hs group from the compound. The
compound comprised 15.00% of the volatile oil. Coomd 2 was identified as Hexadecanoic acid ethyl estén wi
molecular formular of H3O, (M/Z 284) and base peak at M/Z 88. The base peakiroed as a result of
McLafferty rearrangement leading to the detachmehtCH,=C(OH)OGHs group from the compound. The
compound comprised 10.00% of the volatile oil. Coompd 3 was named 9,12-Octadecadienoic acid ethyl ester
with molecular formular of gHz¢0, (M/Z 308) and base peak at m/z 81. The compaumehs identified as 9-
Octadecenoate acid ethyl ester with molecular féamaf C,0H350, (M/Z 310) and base peak at M/Z 55 which
occurred as a result of the cleavage of a butylig(&H-) from the compound. The compound comprised 3.46% o
the volatile oil. Compouné was a fatty acid identified as Octadecanoic adith & molecular formula of §350,
(M/Z 284). It showed a base peak at M/Z 43 duéhodetachment of a propyl groupskG) from the compound. It
comprised 13.08% of the volatile oil. Compoufidvas also a fatty acid known as Eicosanoic acich wlite
molecular formula gH40, (M/Z 312) and has a base peak at M/Z 43 which &ass due to the cleavage of a
propyl group (GH-) from the compound. The compound comprised 4.628e0il. Compound was another fatty
acid which was identified as n-Docosanoic acid witblecular formula of &H,,0, (M/Z 312) and base peak at
M/Z 43. The base peak at M/Z 43 was an indicatibarmther loss of a propyl group 4&;) from the compound.
The compound comprised 5.77% of the volatile odrmpound8 was an ester identified as Docosanoic acid ethyl
ester. It has a molecular formula 0§,84,0, (M/Z 368) and a base peak at M/Z 88 which was assalt of
McLafferty rearrangement causing the cleavage of=CHHOH)OGHs group from the compound. The composition
of the compound in the oil was 2.31%. Compound 8 alao an ester identified as 9,12-Octadecadiesmiot-2-
hydroxy-1-(hydroxyl-methyl) ethyl ester with moldau formula of GiH3304 and base peak at M/Z 67. The
compound comprised 1.92% of the oil. Compod@dwas a fatty acid named Tetracosanoic acid withemdar
formula of G4H40, (M/Z 368) and a base peak at M/Z 43 which was @asalt of propyl group cleavage from the
compound. The compound comprised 3.85% of theGaimpoundll was identified as ethyl Tetracosanoate with
molecular formula &Hs,0, (M/Z 396) and a base peak at M/Z 88 due to Mclffecsarrangement leading to the
cleavage of CH=C(OH)Og&EIs group of the oil. Compound2 was a steroid identified as beta-sitosterol with
molecular formula of &Hs,O (M/Z 414). The compound has a base peak at M/du&3to the cleavage of a propyl

group (GHy).

Steroids are abundant in nature; many derivatiesteroids have Physiological activity[10]. Sterdidrmones
control sexual development and fertility in the rambody[11]. As a result of their physiological éions, many
steroids are used in medicine in the treatmentaofcer, arthritis or allergies and in birth contt@l[11]. The
detection of a steroid in the seedsBrachystegia eurycoma (HARMS) suggests the use of the seeds in fertility
therapy in man where increase in sperm count iitapt. The seeds may also find use in the manageafe
cancer, arthritis and allergies. Therefore, diatoiporated with the seed flour should be recommeérid people
with such health problems.

Fatty acids always occur in plants. Fatty acidplents react with alcohols in an esterificationctem to form
esters[12]. The composition of unsaturated fatigsaand fatty acid esters in the seed8adchystegia eurycoma

was found to be 40.76%. The constituent with tlghést quantity in the seed was 9,12-Octadecadiemuiicethyl
ester having a composition of 25.38%. Unsaturastty facids are important to every cell in the bdolynormal

growth, especially of the blood vessels and neavasto keep the skin and other tissues youthfulsaipgle trough
their lubricating quality[13]. These are nutriemtbich are invaluable for the production and movehwnenergy
throughout the body, regulation of transportatiboxygen and are vital in maintaining the integuofycell structure
as well as the unique ability to lower cholestéegkls of the blood[13]. The use Bfachystegia eurycoma seeds in
food possesses no health problems but providegioné and medicinal benefits.
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Table 1: GC-M Sanalysis of Ethanol Fractions from the Seeds of Brachystegia eurycoma (HARM S), Showing the Fragment ion Peaks and Retention Time.
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Chromatogram Compound name Molecular M olgcular Retent|pn height Per centage Fragment peak(m/z) and % abundance
peak formula weight time(min) (cm) content(%)
Hexadecanonic 27(2%), 41(85%), 43(95%), 60(96%), 73(1000
1 . CieHa:02 256 25.7 3.9 15.00 | 85(20%), 98(10%), 115(10%), 129(209
157(5%), 171(5%), 185 (5%), 213(10%)
Hexadecanoic 27(24%),  41(29%),  57(24%),  73(14%]
2 acid ethyl ster CieH3c02 284 25.9 2.6 10.00 | 88(100%), 101(63%), 115(5%), 143(59%
157(10%), 239 (5%)
. 41(52%), 55(67%), 67(100%), 81(86%
3 Zélij'é%‘;ag;‘éfd'eno'c CaoHacO2 308 28.1 6.6 25.38 | 95(62%), 109(29%), 123(14%), 136(109
150(1%), 164(5%), 178(5%)
27(5%), 41(71%), 55(100%), 69(76%), 83(679
9-octadecenoic 88(2%), 101(52%), 123(19%), 137(109
4 acid ethyl ester CoottasO, 310 282 35 13.46 15(2(13%), 1z§0(202%), 22((240/3), 2462430
266(29%)
27(79%), 41(67%), 43(10%), 60(86%), 73(859
Octadecanoic 85(29%), 98(24%), 155(14%), 129(489
5 acid Caattac0, 284 283 34 1308 | 143(10%), 171(10%), 185(19%), 199(10°
277(5%), 241(19%)
27(33%), 41(62%), 43(100%), 7(76%), 73(769
Eicosanoic 85(24%), 98(19%), 115(10%), 129(299
6 acid CaoHacO2 812 30.6 12 462 1 171(5%).  185(5%), 213(5%), 254(5%
269(10%), 298(109
Docosanoic 27(9%), 41(52%), 43(100%), 57(67%), 73(629
7 ang CoHaO2 312 32.9 15 577 | 85(24%), 98(10%), 115(5%), 129(19%
143(2%), 171(2%), 185(5%), 214(5%), 297(104
Docosanoic 27(14%), 29(36%), 43(83%), 57(71%), 71(29°
8 o CaaHacO2 368 33.1 0.6 2.31 | 88(100%), 101(67%), 115(5%), 129(29
143(5%), 157(10%)
9,12-octadecadienoic 27(14%), 41(67%), 55(76%), 67(100%
acid-2-hydroxy-1- 81(81%), 95(48%), 109(24%), 121(149
9 (hydroxymethyl) CaHasOu 354 339 05 192 | 135(14%), 149(10%), 163(10%), 185(109
ethyl este 234(10%
Tettacosanoic 27(7%), 41(48%), 43(100%), 57(81%), 73(769
10 ot CaaHacO2 368 35.0 1.0 3.85 | 85(33%), 98(29%), 115(14%), 129(489
143(5%), 171(10%), 185(14%), 269(5%)
Etnyl 27(5%), 41(19%), 43(43%), 57(29%), 71(149
11 et acosanoate CagHs202 396 35.2 0.7 2.60 | 88(1100%), 101(52%), 115(5%), 129)29
143(5%), 157(19%), 199(5%), 213(5%), 353(59
4(38%), 43(100%), 57(48%), 81(29%), 95(249
107(29%), 119(14%), 133(19%), 145(199
12 Beta-sitosterol £Hs500 414 442 0.5 1.92 161(19%), 173(14%), 213(19%), 231(10Y%
255(14%), 273(14%), 303(14%), 315(109
329(14%) 382(14%) 396(19%
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The oil from the seeds @rachystegia eurycoma successfully inhibitedt. coli, S. typhi andS. aureus (Table 2). It
exhibited highest antibacterial activity agaifstcoli. The minimum inhibitory concentration (MIC) of tlod was

50 — 75%. The microorganisms tested were human @meals and have been incriminated in the infectibn
wounds®. These findings suggest the useBrfichystegia eurycoma extracts in the treatment of wounds. The
inhibition of the oil againsg. typhi andS. aureus suggests the use of the plant in the treatmetypbioid fever and
gonorrhea. The mechanism of inhibitory action maydibe to impairment of variety of enzyme systemeluding
those involved in energy production, interferengthwhe integrity of the cell membrane and struatwomponent
synthesis[14]. The oil from the seedsBrachystegia eurycoma possesses phyto-constituents capable of inhibiting
the growth of microbial wound contaminants, aca@kemwound healing and consequently cause cellferation.

O
OH
1) n-Hexadecanoic acid (Palmitic acid)
O
o
2) Hexadecanoic acid ethyl ester
O
O

3) 9,12-Octadecadienoic acid ethyl ester (Lincdeici ethyl ester)

5) Octadecadienoic acid (Stearic acid)
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9) 9,12-Octadecadienioc acid-2-hydroxy-1-(hydroxghwB ethyl ester
OH

10) Tetraacosanoic acid O
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11) Ethyl tetracosanoate

HO

12) Beta-sitosterol

Figure 1. Structure of the compounds from GC-M S analysis of the oil from the seeds of Brachystegia eurycoma.

Table 2: Inhibitory effects of the oils from the seeds of Brachystegia eurycoma

Pathogens Concentration (%) MIC (%)
50 75 100
Escherichia coli 9.00 9.67 11.33 50
Salmonella typhi - 7.67 10.67 75
Staphylococcus aureus - 5.5C 9.67 75

Figures arein mmand include the diameter of the paper disc (5mm). Data are means of triplicate determinations.
MIC = Minimuminhibitory concentration
= No inhibition
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