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ABSTRACT

A bioactive phytochemical compound identified as 3-hydroxy-2,2-bis(6-methoxy-3-methyl-2,3-dihydrobenzofuran-2-
yl) Propanal was isolated from the stem exudate of Brachystegia eurycoma Harms by making use of Column and
Thin Layer Chromatography as separation techniques. It was then characterized by Infrared Spectroscopy, Proton
Nuclear Magnetic Resonance Spectroscopy and Mass Spectrometry. The compound exhibited marked antibacterial
activities against Pseudomonas aeruginosa, Streptococcus faecalis and Bacillus cereus. These results authenticate
the use of the stem exudate of Brachystegia eurycoma Harms in the treatment of wounds and infections in herbal
medicine in Nigeria. The results further suggest that a possible development of the compound in pharmaceutical
industries would enable the compound to be used in the pharmaceutical treatment of infections and diseases caused
by these organisms since it would be safer than synthetic ones.
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INTRODUCTION

Most plants which are widely used as food in Nigdrave medicinal values. But due to paucity of rimi@tion on
the bioprotective properties of these plants, theies as medicine have languished in obscuBitgchystegia
eurycoma Harms is one of such plants. The plant is an enlgis legume that is widely used traditionally astern
Nigeria as condiment and thickening agent. Howeit®yse for medicinal purposes has not been felprted and
documented. Plants have been used for medicinglopas for centuries, and today about 80% of thedwor
population relies primarily on botanical preparatias medicine [1,2].

The family ofBrachystegia eurycoma Harms fabaceae) comprises of herbs, vines, shrubs, trees anddiéound in
both temperate and tropical areas of the world T8l antifungal properties of ethanol and wateraets of the
stem bark oBrachystegia eurycoma have been reported [4]. After 43 hours of incudrgtithe two examples at 2
mg/ml inhibited the growth ofAspergillus flavus, Aspergillus fumigatus, Aspergillus niger, Candida albicans,
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Epidermophyton floccosium, Fuscarium solani, Mucor mucedo, Microsporum audonii and Trichophyton
verrucasum [4].

The effects of aqueous extracts of five wood sampleaya grandifoliola, Mansonia altissma, Brachystegia
eurycoma, Milicia excelsa andTerminalia superba on some cellulolytic bacterial strains have beemstigated [5].
The aqueous extracts of the wood samples inhilitedyrowth and cellulolytic activity of thBacillus subtilis. The
inhibitory effect of the extracts d@. eurycoma against bacterial strains was highest when comparether wood
types [5]. The wound healing effect of the snailcmithave been evaluated with special attentioméoeffect when
combined with honey irB. eurycoma gel preparation [6]B. eurycoma exudate, snail mucin and honey were
combine in different concentrations in the treattm@frwound made by excision model in rats. It wasarved that
mucin when combined in different concentrationshi@B. eurycoma gel heals faster than when used alone §6].
eurycoma gum was also observed to effect fast healing airnls when used alone [@. eurycoma gum in right
combinations with mucin and honey is used for wohedling, prevention of bacteria injection, scanfation and
regeneration of hair follicles [6].

Experiments have shown that gums physiologicalhcfions as soluble fibore when ingested and as auehvery
effective in reducing blood cholesterol levels andderating glucose response in diabetics [7]. & &also been
reported that the supplementation of the dietsalfetic patients or those with impaired glucoserthce with fibre
in form of plants gum resulted in an improvementlood glucose profiles, reduction in urinary glsecand a
decrease in the mean serum cholesterol level [8].

Brachystegia eurycoma affords a lot of medicinal values in herbal meakcin Nigeria. In the light of this, we report
herein the isolation, characterization and antixdait activity of 3- hydroxyl -2, 2-bis (6-methox3r3 methyl-2-2,
dihydrobenzofuran-2-yl) propanal from the stem etadfBrachystegia eurycoma Harms.

MATERIALSAND METHODS

Experimental

The IR spectra were determined on a Thermo Nidétstus 470 FT-IR spectrometer. TH¢ NMR spectra were
recorded on a Bruker Avance 400 FT spectrophomgdérg TMS as internal standard. Chemical shiftsewer
expressed in parts per million. LC-ESIMS spectraengetermined in the positive ion mode on a PE y&itesn API
165 single quadruple instrument; HRESIMS (positive mode) spectra were recorded on a Thermo Finviga

95 XL mass spectrometer. Column chromatographyacaased out with silica gel (200-300 mesh) and tonitor
the preparative separations, analytical thin lagfetomatography (TLC) was performed at room tempeeabn
precoated 0.25 mm thick silica gel 68 faluminum plates 20 x 20 cm Merck, Damstadt Germany.

Plant Materials

The stem exudate drachystegia eurycoma was collected from the tree plant at Umuovo vidlagiream, Old
Umuahia, Abia State, Nigeria. The plant was idedifoy Mr. N. | Ndukwe of Taxonomy Section, Forgstr
Department, Michael Okpara University of AgricukutJmudike, Nigeria.

Extraction of Phytochemical

The exudate (5009) was packed into a soxhlet apga(dl) and extracted exhaustively with 1000 nhiaeiol for

24 hours. The ethanol extract was concentratedgusimotary evaporator at room temperature anddefthe

laboratory bench for 2 days. The column was paekédsilica gel and the extract eluted with diffetdractions of

chloroform, petroleum ether and methanol to affthd compound. It gave(Rsalue of 0.46 on TLC [using
chloroform and methanol (7:3)].
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Determination of Antibacterial Activity

Thein vitro antibacterial activity of the compound was carréed for 24h culture of three selected bacteriee Th
bacteria organisms used wedPseudomonas aeruginosa, Streptococcus faecalis and Bacillus cereus. All the test
organisms were chemical isolates of human pathogétaned from stock cultures at the Central Latmoya
Services Unit of National Root Crops Research tunstj Umudike, Abia State, Nigeria. With the aidaddingle hole
punch office paper perforator, circular discs ah& diameter were cut from Whatman No 1 filter pafére paper
discs were boiled in distilled water for an hourrémnove any residual preservatives. The boiled pdises were
allowed to drain dry and they were wrapped in alumi foil and sterilized in an autoclave at $€Ifor 15 minutes.
They were however used within 48 hours of productithe sensitivity of each test microorganism & ¢bmpound
was determined using the Disc Diffusion Technigql# 15]. A loopful of each test sample organism aseptically
transferred into the surface of a sterile solid imexl appropriate for the test organism. Using enfld glass hockey,
the innoculeum was spread evenly over the surfatfeeanedium, and then with the aid of a flamed péiforceps,
the compound bearing paper discs was carefullyeplam the surface of the inoculated medium at sdistance
from one another. The inoculated plates were inabfor 24 hours in an incubator at’87 They were examined
daily for growth and for the presence of inhibitiaones around the paper discs. The level of seitgitivas
determined by the diameter of the inhibition zosenzeasured with a transparent millimeter rule. Whieimum
inhibitory concentration (MIC) was determined bymgmaring the different concentrations of the commgbbaving
different zones and selecting the lowest concentrat

RESULTSAND DISCUSSION

Compoundl was isolated from the stem exudateBofchystegia eurycoma Harms. It gave Rvalue of 0.46. In the

IR spectrum of the compound, a strong, broad baB8&1.07 crit was due to —OH functional group. Absorption at
2926.85 crit was due to C-H stretching vibration of an alkafiee spectrum also showed a carbonyl absorption
typical of a ketone at 1708.64 ¢mAbsorption at 1267.00 cfrand 1049.43 cihwere typical of ether functional
group. The C=C stretching vibration of aromatic ishowed absorption at 1561.43omhile the out-of-plane C-

H bending of the aromatic group gave absorptior24t16 crit. There were absorptions around 1370.00 which
was indicative of C — H bond of a —gHroup.

Table 1: IR Absor ptions of Compound 1

IR Absorption (cm™) | Functional group | Compound type
33.81.07 O-H Alcohol
2926.85 C-H Alkane
1708.64 C=0 Carbonyl
1267.00 C-O Ether
1049.43 C-0 Ether
1561.43 Cc=C Aromatic

724.16 C-H Aromatic
1370.00 C-H Alkane

Table 2 shows th#d NMR chemical shifts and multiplicities of compalh. The spectrum showed the presence of
methoxy protons a3.5512. The peak appeared as a sharp six-protglesiithis was as a result of the coupling of
the protons of the two methoxy groups since boththein were in the same chemical environment ande wer
chemically equivalent. On the two benzene rings,a@d G'* protons were chemically equivalents"Gnd G'*
protons, and & and G protons were also chemicalgguivalent. As a result of this homogeneity in chezin
nature, G'and G protons coupled to give a two-proton singlesa9081. There was splitting oftproton due to
the G! proton and vice versa. However, the coupling gfa@d G'* protons appeared as a doubleizab014. In the
same vain, ¢ protons coupled with £ protongto give a doublet peak &7.2223. The ¢ protons were deshielded
by the electronegative oxygen atoms and therefppeared downfield. The effect of deshielding wasteon G
protons and therefore they appeared at a lower icaéshift than G and G'* protons. The two —Ciprotons were
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in the same chemical environment. They coupledue g six proton singlet peak &t.3035. The proton at:Esplit
into quintet due to the three protons ag'@nd one proton at£ Proton G then coupled with proton4& because
of their chemical equivalence to give a two-protprintet at51.6118. Proton of £ split into a doublet due tosE
proton and then coupled with,&proton to give a two-proton doublet&.4058. The two protons of;@ppeared as
a two-proton singlet peak &8.8019. The —OH proton appeared as a singlet peé#.2@028 while proton of C
appeared ai9.812 as a singlet peak.

Compound 1

Table 2: Proton NMR Chemical Shiftsand Multiplicities Compound 1

Position | Chemical Shift(s) | Multiplicity
1 9.8123 1Hs
2 3.8019 2Hs
3 4.9028 1Hs (OH)
22 3.4058 2H
3, 3 1.6118 2H,
44 7.2223 2H
5, 5! 7.5014 2H
6, 6 3.5512 6H
7.7 7.9081 2H
10, 10' 1.3035 6H

From MS data, the compound was assigned the malemsass m/z 398.0233 (Vi calculated for GH,¢0s (M/z
398) with base peak at m/z 106.0811 calculate€fbizO (m/z 106). The base peak occurred due to theldetant
of a phenylmethoxy portion of the compound. Othepartant peaks occurred at m/z 31.1088, 41.0231,092,
91.1074, 163.0606 and 235.0355. The fragmentatitenm of Compound is shown in Figure 1.
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Figure 1. Fragmentation Patter n of Compound 1

Antibacterial Activity

M/z 106 (100%)
base peak

Table3: Inhibitory Effects of Compound 1 from the Stem Exudate of Brachystegia eurycoma Har ms

Pathogens Concentration (%) MIC (%)
25 50 75 100
Pseudomonasaeruginosa | 12.33| 14.67| 17.33 25.3B 25
Streptococcus faecalis - 7.65 9.67 | 12.33 50
Bacillus cereus 9.7C | 15.37 | 18.6% 5C

Figuresarein mm and include the diameter of the paper disc (5 mm). Data are means of triplicate determinations.
MIC = Minimum Inhibitory Concentration

= No inhibition
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The compound from the stem exudateBo&chystegia eurycoma Harms successfully inhibiteB. aeruginosa, S.
faecalis and B. cereus. It exhibited highest antibacterial activity aggti®. aeruginosa. The minimum inhibitory
concentration (MIC) of the compound was 25-50%. Ttieroorganisms tested are capable of causing skseia
human and have been confirmed to be involved initfection of wounds and also could cause urinaagk
infections [9]. These findings suggest that the gound could be used in the treatment of woundsuainary tract
infections like gonorrhea. Many of these organismes natural flora of the skin and also known eti@daagents of
several skin and mucous membrane infections of [i@d1,12]. Wounds and boils provide conducive ssrvinent
for the growth of microbial organisms [12]. Micrabinfection of wounds delays healing which cardléa further
tissue injury and damage [12,13]. The antimicrohietivity of the compound on these wound pathogengd be
the reason why the stem exudate of the plant id isthe treatment of wounds in herbal medicinee €bmpound
is hereby recommended for development in pharmaeditdustries to be used as drugs for the treatroewound
and infections.

Statistical Analysis
All bioassay were replicated three times and meatsrmined [16].
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