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Introduction

Plant is being used extensively in our country as herbal medicine [1], it is necessary to have knowledge of the constituents of
the plant of our native species. Numerous applications in traditional medicine have been reported: leaves and roots are used
externally to treat itching and in an infusion or decoction as an antispasmodic, sedative, stomachic, febrifuge, vermifuge,
abortive, diuretic and purgative, [2] Example to treat gum infections, snakebites, gonorrhea, epilepsy and jaundice; the fruits
and seeds are used to treat ophthalmia. In Ghana an aqueous extract of leaves from immature shoots is administered orally to
patients with diabetes mellitus [3]. Medicines for the management of peptic ulcer and methods of its preparation and use have
been patented. [4]. Previous phytochemical investigations resulted in the isolation of ursolic acid, corosolic acid, 24-hydroxy
corosolic acid, maslinic acid and 3b, 7b, 24-trihydroxy-urs-12-en-28-oic acid [5].
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Indigofera is a very large genus comprising approximately 700 species and is distributed throughout the tropics and
subtropics of Africa, Asia and the Americas. Africa and the southern Himalayas are richest in species. Over 300 species have
been recorded for tropical Africa [6]. For indigo production, several Indigofera species are used but there are 3 closely related
major ones: Indigofera arrecta, Indigofera tinctoria L., which probably originates from tropical Asia but is now distributed
pantropically and Indigofera suffruticosa Mill., originating from tropical America and now locally cultivated elsewhere in the
tropics, including Africa and Madagascar but not in tropical East Africa [7]. The origin and identity of Indigofera plants
cultivated for dye production is often obscure as a result of introduction, selection and the close affinity of species. Indigofera

arrecta is sometimes difficult to separate from Indigofera tinctoria (Worldagroforestry, 2016).

Methods

One kilogram of the dried powdered stem bark was macerated in methanol until complete extraction, the solvent were
removed in vacuo to yield methanol extracts of 200 g. The methanol extract was partitioned into n-hexane, ethyl acetate and
chloroform extracts. A portion of each of the three extracts was subjected to preliminary phytochemical screening using
standard methods.

Test for steroids/terpenes
Liebermann-Buchard test: 1 ml of anhydrous acetic acid was added to 1 ml chloroform and cooled to 0°C then one drop of
concentrated sulphuric acid was added to the cooled mixture followed by the extract. The solution was observed for blue,

green, red or orange color that changes with time [8-16].

Salkowski test: A little quantity of the extract was dissolved in 1 ml chloroform and to it 1 ml of concentrated sulfuric acid
was added down the test tube to form two phases. Formation of red or yellow coloration was taken as an indication for the
presence of sterols.

Thin layer chromatography was carried out on TLC aluminum sheet silica gel 60 PF254 pre coated with layer thickness of
0.2 mm.

Spots were applied manually using capillary tube; plates were dried using air blower and developed at room temperature
using a Shandon chromatotank.

Spots on TLC plates were visualized under UV light (254 and 366 nm) and spraying with 10% sulphuric acid, followed by
heating at 110°C for 5-10 min.

The n-Hexane extract of Indigofera arrecta was subjected to thin layer chromatography using pre-coated aluminum TLC
plate and Hexane: Ethyl acetate (1:1) as solvent system to determine the profile of this extract. Two prominent spots were
observed after visualization.

7 g of the n-Hexane extract was chromatographed over silica gel packed column of dimension 75 by 3.5 cm, the column was
eluted continuously using neat n-Hexane and then n-Hexane: Ethyl acetate mixtures as solvent systems. Eighty four fractions,
100 ml each were collected. The fractions were pooled together based on their TLC profile to give four major fractions (F1,
F2, F5 and P1) and the column was finally washed with methanol. Fraction 1 which showed one major spot and some minor
impurities washed with methanol, pure white crystal which shows a single spot when spotted and was labeled as compound
EB. Compound EB was isolated as a white crystal. EB was subjected to spectroscopic analysis to elucidate its chemical
structure FIG. 1.
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Results
The n-hexane extract of Indigofera arrecta was subjected to thin layer chromatography using pre coated silica aluminum
TLC plate and Hexane: Ethyl acetate (7:3) as solvent system to determine the profile of this extract. Three prominent spots

were observed after visualization.

Seven grams of the n-hexane extract was chromatographed over silica gel packed column of dimension 75 by 3.5 c¢cm, the
column was eluted continuously using neat n-Hexane and then n-Hexane: Ethyl acetate mixtures as solvent systems, 90
fractions and 100 ml each were collected. The fractions were pooled together based on their TLC profile to give four major

fractions and the column was finally washed with methanol to give the fifth major fraction.

Fraction four which showed one major spot and some minor spots were subject to washing using absolute n-hexane to
remove some non-polar dirt or impurities. The fraction was further subjected to preparatory TLC using four plates of
precoated aluminium sheets 20+20, the areas that contain the single spot were all scratched from the plates and were pooled
together and labeled as compound EB (40.1 mg). EB was isolated as a white crystalline solid with the melting point range to
be 141°C-145°C, which showed positive to steroids and triterpenes test of Salkowski and Liebermann-Buchard and was
obtained from the chromatographic separation of n-Hexane extract. EB was subjected to spectroscopic analysis to elucidate
its chemical structure. The structure of EB was analysed using IHNMR, 13CNMR, Distortion less Enhancement polarization
Transfer (DEPT).

Discussion

There are forty eight signals identified from the IHNMR of compound EB, the signals ranges from 0.6 to 5.2. Signals from
0.6 to 0.1.45 may be due to the saturated hydrogens, the signals from 1.5 to 2.35 may be due to allylic hydrogen, signals at
3.5 is due to hydrogen attached to oxygen (OH), while the signals at 5.2 is due to olefinic hydrogen.

The 13CNMR spectrum show s twenty nine signals, the chemical value of the signals ranges from 11.9 to 140.8. The signals

indicated that sample EB has twenty nine carbon atoms which can either be CH3, CH,, CH or C.

The DEPT experiment also revealed the presence of C atoms to be twenty nine in the compound just like the 13CNMR, but
this experiment distinguishes the carbon atom into C, CH, CH, and CHs. From the DEPT it can be seen that we have four
quaternary carbons at 138.3 for C5, 37.3 at C10, 42.3 at C13 and 140.8 at C24 respectively. Nine methine carbon atoms
(CHs) were observed at 71.8 for C3, 129.8 for C6, 31.9 for C8, 51.2 for C9, 56.9 for C14, 56.8 for C17, 39.7 for C20, 36.5
for C25 and 121.7 for C28. The carbon atoms identified to be CH, i.e methylene Carbons are C1 at 38.8, C2 at 29.7, C4 at
45.8, C7 at 31.7, C11 at 23.1, C12 at 42.2, C15 at 26.1, C16 at 29.2, C22 at 33.9 and C23 at 36. While the remaining six
carbon atoms were all methyl carbons CH; at 11.9 for C18, 19.8 for C21, 18.8 for C21, 21.2 for C26, 21.1 for C27 and 12.3
for C29 respectively. Therefore, the DEPT experiment revealed the presence of six CHs;, ten CH,, nine CH and four
quartenary carbon TABLE 1 and TABLE 2.
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TABLE 1. Comparison of *C NMR data of EB with literature data.

Position BC (ppm) Lit
C, 38.80 37.26
C, 29.70 31.68
Cs 71.80 71.82
Cs 71.80 71.82
Cy 45.80 42.32
Cs 138.30 140.76
Cs 129.30 121.72
C, 31.70 31.90
Cq 31.93 31.90
Co 51.20 51.24
Co 37.30 36.52
Cu 23.10 21.09
Cp, 42.20 39.69
Cis 42.30 42.32
Cu 56.90 56.87
Cis 26.10 24.37
Cie 29.20 28.92
Cy 56.80 55.96
Cis 11.90 12.05
Cio 19.80 21.22
Cx 40.48 40.49
Col 21.23 21.22
Cx 138.31 138.30
Cx 129.31 129.28
Co 50.17 50.17
Cx 31.66 31.68
Co 21.23 21.22
Cy 19.40 19.40
Cos 25.40 2541
Coo 12.30 12.25
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TABLE 2.

3C NMR assignment of sample EB.

Carbon A (ppm) CHn
1 38.80 CH,
2 29.70 CH,
3 71.80 CH
4 45.80 CH,
5 138.30 C

6 129.30 CH
7 31.70 CH,
8 31.90 CH
9 51.20 CH
10 37.30 C
11 23.10 CH,
12 42.20 CH,
13 42.30 C
14 56.90 CH
15 26.10 CH,
16 29.20 CH,
17 56.80 CH
18 11.90 CH;
19 19.80 CH;
20 39.70 CH
21 18.80 CH;
22 33.90 CH,
23 36.10 CH,
24 140.80 C
25 36.50 CH
26 21.20 CH;
27 21.10 CH;
28 121.70 CH
29 12.30 CH;
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FIG. 1. EB; 3B, 22E-Sigmasta-5, 22-dien-3-ol (CoH450,412.7,/mol).

Summary

The whole plant of Indigofera arrecta were collected from Makurdi, Benue state having been properly identified at the
Herberium unit of department of Biological science, A.B.U Zaria. The stem was subjected to air drying, pulverization and
extraction. The crude extracts obtained were further subjected to preliminary phytochemical screening and then antimicrobial
activity test. n-Hexane extract being the most active of all, was subjected to chromatographic separations where a compound

named EB was obtained, which after undergoing some spectroscopic analysis revealed to be a steroid called Stigmasterol.

Conclusion

Indigofera arrecta is a plant used in traditional medicine for the treatment of several diseases such as ulcer, sore treatments,
epilepsy and as a chief source of blue dyes, etc. preliminary phytochemical screening revealed the presence of some
secondary metabolites which are responsible for the observed antimicrobial activity seen against the tested microorganisms.

So, the claim made by the local practitioners was verified to be true.
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