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Abstract

Chemical investigation of the bioactive constitigent the seeds dflucuna pruriens (Utilis) resulted in the
isolation of a new flavone, 5,7 — dimethoxy, 4-opoxyflavone. The structure was elucidated usingRNM
spectroscopy in combination with IR and MS spedata.
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1.0 Introduction

Mucuna pruriens popularly known as “agbara” by the Igbo tribeNd§eria is indigenous to India as a popular
food crop and medicinal plant and also found in #\Afsica and Central America. It is an annual vithat
grows up to 30ft. The leaves are alternate witbe¢Harge rhomboid ovate leaflets. The flowers argd white to
dark purple colour. It produces clusters of podd #re curved with silky hairs, each pod contairing 6 seeds
(Vadivel, 2010).

M. pruriens is extensively used in herbal medicine and agl.fAde seeds have been found to contain high
levels of protein and carbohydrate and thus ther flas been recommended to be incorporated ingalseand
root/tuber food products to improve their nutritdiquality (Udensi and Eke, 2000). The flour isdugesoup as
soup thickener and to enhance the flavour of thgsdl. pruriens is grown widely as a green vegetable, both
the green pods and the mature beans are boiledaded as food (Burkill, (1995 ); Duke, (1981)). He=ds are
also roasted and ground to make a coffee substixteacts from the seeds have been recommendedeasf
the best tonics to improve vitality (Manyam et 2004). The possibility of utilizing the seed asaurse of
industrial starch has been investigated in Braad eesults indicated that a starch with a high os#y and
suitable as a thickening agent for food productevadstained (Buckles et al, 1998).

M. pruriens is highly valued because of its medicinal uses ltised in herbal medicine as a powerful nervine
tonic and an effective aphrodisiac in the treatnm@ntlisorders of the male and female reproductiystesns
(Numida, 2009; Ezueh, 1997; Amin et al, 1996). Sheds are effective in the treatment of Parkinsseades
(Manyam et al, 2004; Katzenschlager et al, 2004a€ts from the seeds have been used in herlgitime to
enhance sexual stamina, sensation and libidos us$ed to increase libido in both men and women tduits
dopamine inducing properties (Amin et al, 1996).

Mucuna pruriens seeds have also been found to have antidepregsapdrties when consumed. It is a very
beneficial supplement for body builders as it iases the body’s ability to build lean muscle arehkdown fat,
and is highly recommended to sportsmen (Ray SahellaD). An isolation made on the seed revealedl tiha
seed oMucuna pruriens (utilis) contains Estra —'2- en — 17 — ol, 3yl benzoate which suggestedehsan why
Mucuna pruriens seeds are used by the natives in the treatmeatisorfders of the male and female reproductive
systems, parkinson disease and increase libidmtin imen and women and as anti- depressant (Uchagiu
Echeme, 2013). In spite of the numerous usedofuna pruriens seeds in herbal medicine, compounds
responsible for the biological and physiologicdivaties have not been fully isolated and documdntius this
paper presents another isolation made from the gledducuna pruriens.

2.0 Materials and Method:

2.1 Plant Materials: The seeds d¥l. pruriens were harvested from the field of National Root &r&esearch
Institute Umudike ,Abia state, Nigeria. Authentioat of plant materials was done by Dr A. Nmeregifi

Taxonomy section, Forestry Department, Micheal @&péniversity of Agriculture, Umudike, Nigeria.

2.2 Extraction and Isolation of Plant Materials : The seeds were cracked, the testa were remavetthe
seeds were milled into fine powder with Thomas|&yilmilling machine and then stored in air tighttkes for

analysis. 2kg of the sample was percolated in 98%&n®| for 48hrs, this was then filtered. The diter was
concentrated with Rotary evaporator af@Qo a dark brown crude extract (44.3g). The eradtract was
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partitioned between CHghNnd water and a CHE! soluble fraction (17.5g) was obtained. 10.0ghef CHC}
fraction was then partitioned between petroleunere{60 — 86C) and aqueous methanol. 5.0g of the GHCI
fraction was then subjected to column chromatograpler silica gel (200 mesh) and eluted gradualithw
100ml petroleum ether, then petroleum ether : GKEDI:10; 80:20; 70:30; 60:40; 50:50; 40:60; 30:70;8D;
10:90;), and 100ml CHgI then CHC} : Methanol (90:10; 80:20; 70:30; 60:40; 50:50; 40:80;70; 20:80;
10:90) and 100ml methanol to yield ten major fawd labeled : G (yellow oil, 0.3g), | ( yellow dil4g), b
(brown oil, 0.3g) ¢ (yellow 0il,0.6g), sg(yellow oil, 0.60g),d (brown oil 0.32g), f(borown solid, 0.3g), g
(brown oil, 0.5g), h (dark brown oil, 0.4g), i (g yellow oil, 0.3g) and.i (light yellow oil, 0.4g).
Chromatographic (partition chromatography, columiiromatography, and TLC) and spectroscopic (IR,
'HNMR, **CNMR and MS) techniques were employed to isolataracterize and identify active constituents
from CHC extracts of the seeds

3.0 Results and Discussions:

Compound [1] was isolated as yellow oil (0.7g)hWmEHCL and Methanol in the ratio of 40:60. Based on
combined analyses of HREIMS (m/z 339.38)NMR, *CNMR and IR spectra, compound [1] was proposed as
5, 7 — dimethoxy, 4- propoxyflavone with molecular formula gH»,0s m/z 340 calculated. Analysis of IR is
shown in Table 1 and the analysis'BINMR and™®*CNMR are shown in Table 2. The IR spectrum showed
Vmax 3007.63cm (C=C), 2924.94ci{(-CH,), 2855.71ci(-CH,), 1743.92crit(C=0), 1166.22(C-O)

[1] 5, 7 — dimethoxy, 4 propoxyflavone

Table 1:Infra-red Analysis of 5,7 — dimethoxy, 4- propoxyflavone [1] fromMucuna pruriens Seed

IR ABSORPTION(CM %) FUNCTIONAL GROUP COMPOUND TYPE
3007.63 c=C Aromatic

292494 -CH, Aliphatic

2855.71 -CH, Aliphatic

1743.92 Cc=0 Carbonyl

1166.22 Cc-0 Ether
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Table 2: '"HNMR and *CNMR Chemical Shifts of Compound [1]

5C 3H
POSITION CHEMICAL CARBON CHEMICAL  MULTIPLICITY PROTON
SHIFT(3) SHIFT(3)
1
2 77.36 C ~ ~ ~
3 128.04 C 5.283 1Hs CH
4 173.42 C=0 B B B
5 65.17 C - _ B
6 128.18 C 5.308 1Hs CH
7 69.02 C B B B
8 128.20 C 5.312 1Hd CH
9 77.16 C B B B
10 129.84 C ~ ~ ~
11 53.55 OCH, 2.740 3Hs OCH,
12 62.23 OCH, 2.760 3Hs OCH,
1’ 129.88 C B B B
2 130.11 C 5.331 1Hd CH
3 130.14 C 5.338 1Hd CH
& 77.58 C B B _
5 130.17 C 5.349 1Hd CH
6 130.35 C 5.358 1Hd CH
17 76.74 CH 2.275 2Ht CH
2" 31.92 CH 2.006 2Hm CH
3" 29.26 CH 1.245 3Ht CH

S =singlet, d = doublet, t = triplet, g = quartetm = multiplet

The'HNMR spectrum showed the presence of aromatic pso#td 5.283 tod 5.358, methylene protons &t
2.275 (2Ht) andbH 2.006 (2Hm) and methyl protons &it.245 (3Ht). Thé*CNMR spectrum of compound [1]
showed a carbonyl carbon & 173.42 and aromatic carbons&afl28.04 - 130.35. The methylene carbons
showed absorption a&C 76.74 anddC 31.92. The methyl proton showed its absorptio®@t29.26. The
fragmentation pattern of compound [1] is showefigrjl]. Detachment of the ;0 fragment produced the
peak at m/z 59. Another detachment oH{D and GHgO; fragments from the flavones produced the peaks
at m/z 129 and m/z 152 respectively.

Flavones are mainly found in cereals and herbsed¢ent years, scientific and public interest irvdlaes have
grown enormously due to their beneficial effectaingt atherosclerosis, osteoporosis, diabetes toelind
certain cancers such as breast cancer. Many flavoanee been isolated from plants and most of thewe been
reported to have antibacterial, antioxidant and-iafitammatory activities (Veitch and Grayer, 2008hus the
presence of this isolated compound in the plant ipaythe reason whi. pruriens is used in traditional
medicine to treat elephantiasis, infections anle@al wounds.

Conclusion

The result of this analysis showed tMaicuna pruriens plant can serve as source of quality raw matésral
pharmaceutical industries for production of uselfuigs. It therefore contributes to the sciengfigdence for
the use of this medicinal plant in herbal medidimethe treatment of oedema, infections, woundsc.e.
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Fig 1: Fragmentation Pattern of Compound [1]
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