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Abstract: - Breonadia salicina extract has been used to treat sleeping sickness, and respiratory diseases in North central Nigeria,
and Nigeria at large. In view of its usage, the aim of this research is to isolated, purify, and characterize the bioactive components
from B.salicina extract. The ethyl acetate extracts of the leave shows promising potency against the test microbes and was subjected
to thin layer chromatography and column chromatography. Which resulted in the isolation of pure fraction coded EAF8. The
bioactivity of EAF8 was tested using agar diffusion technique, resulted to the growth inhibition of S.aureaus, E.coli, A.niger, and
C. albicansas to significant extent. The fraction (EAF8) was evaluated using GC-MS and IR. The IR revealed the presence of some
functional groups, which were 770 cm( ortho disubstituted) for aromatic; 890 cm™ ( C-H deformation) for aromatic; 1150 cm™ (C-
O stretching) for ether; 1394 cm™ (C-H bending) for CHs; 1488 cm™(C-H bending) for CHy; 1663 cm™(C=C)for aromatic; 1705 cm
1(C=0 stretching) for ketone;2885 cm™*(C-H stretching) for methylene; 2951cm™( C-H stretching) for methyl; 3345 cm™*(N-H
stretching) for primary amine; 3462 cm (O-H stretching) for alcohol/phenol. Gas Chromatogram revealed the spectra line 5, area
6250073, and retention time of 31.677. While the mass spectroscopy revealed the mass ratio of a fragments which were 253 (5 %),
236 (6 %), 191 (100 %), and 173 (2 %). Hence from the IR data and GC-MS, fraction EAF8 was proposed to be 7-amino-4,5-
dihydroxy-3-(ethoxymethane) coumarin. The results of the antimicrobial activity obtained from this research justified the traditional
uses of the plant. Meanwhile the research recommend that further studies should be carried out to isolate more bioactive compounds
from stem bark and the root of the Breonadia salicina.
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I. INTRODUCTION Typhoid fever, caused by the bacterium Serovar typhi (S. typhi),
has become rare in industrialized countries, yet it remains a
major cause of enteric disease in children in developing
countries, resulting in an estimated incidence of 50 cases per
100,000 persons per year, predominantly in young school-age
children (WHO, 2001 ). Globally, it is estimated that typhoid
accounts for 16 million cases each year, resulting in over
600,000 deaths (Rufaro, 2003).

Plants are either wild plant species; means those growing

spontaneously maintaining population in nature or semi nature

Plants have been used for various purposes since
prehistoric times. Indian Ayurveda medicine used herbs as
early as 1900 BC describing about 700 medicinal plants
(Anders, 2007).

However, many more plants needs to be documented for
immediate research and use for posterity, even more so when
plant used varies highly from place to place. Typhoid fever, a
common and sometimes fatal infection of both adults and

children that causes bacteremia and inflammatory destruction
of the intestine and other organs, is endemic in countries,
especially throughout Asia and Africa.
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ecosystems, and could exist independently of direct action.
Domesticated plant species means those that have arisen
through human actions, which depend on maintenance for their
existence, example Aloe barbadensis (Khaled, 2006).

Il. MATERIALS AND METHODS

2.1 Isolation and purification of active components
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Functional groups give the molecule distinctive
chemical reactivity, as well play a vital role in physical
properties of compounds. Different physical properties allow
the separation of one component from the mixture. In some
cases separation can be based on the solubility of the compound
in a giving organic solvent, so that a compound can be
recrystallized (Kwaji et al., 2019).

2.2 Thin Layer Chromatography (TLC)

The plant extract was dissolved in minimal amount of
methanol and chloroform in different ratios (1:2 in 10 ml). The
resulting chromatogram, after air drying was viewed by placing
it in an isolated system containing iodine crystal for
visualization. Finally a ratio of methanol and chloroform
(9.5:0.5) was found as the most suitable mobile phase that
provided an excellent resolution. This was obtained by the
comparison of the resulting chromatograms, which emerge the
best solvent system for column chromatography (Kwaji et al.,
2019)

2.3 Column Chromatography

The separation of the ethyl acetate extract into
different chemical components was carried out in two stages
using column chromatography technique with silica gel (60-
120 mesh) as the stationary phases.

2.4 Column packing

A glass column of 100cm3 long and internal diameter
3 cm3 was used. A 10 g silica gel (60-120 mesh) was activated
in an ovun at 1000 C for 1lhour. It was allowed to cool at room
temperature in a desiccator. Slurry of silica gel was made with
the solvent system and packed into the column. The system was
preconditioned by passing the solvent system continuously for
30 minutes (Kwaji et al., 2019).

2.4.1 Loading of the extract into the column

A 2.0 g of the extract was dissolved in minimum
volume of the solvent system and mixed with 3.0 g silica gel.
This was loaded into the top of the column after draining the
solvent to the level of the silica gel bed, followed by addition
of 2.0 g silica gel and the solvent system was allowed to pass
through the column.

2.4.2 Collection of the Eluent

Fraction of the eluents were collected using test tubes
at a flow rate of 10 cm?® per hour until the issuing eluents was
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clear of extract. All the fractions that were collected were
concentrated in vacou using rotary evaporator, spotted on TLC
plate and developed with the same solvent system. Similar
fractions was pooled together and further purified using mini
column chromatography technique, and the active fraction was
coded EAFS.

2.5 STRUCTURAL ELUCIDATION

The active compound (EAF8) was elucidated using
Fourier transform-infrared (FT-IR) and Gas chromatography-
mass spectrometry (GC-MS) to determine the structure.

2.6 FOURIER TRANSFORM-INFRARED SPECTROSCOPY (FT-
IR)

The FT-IR instrument consist of an IR light source, a
sample holder, a means of selecting individual wavelength or
frequencies of the light, some means of detecting the amount of
incident light that the sample absorbs, and a device for plotting
the amount of the light absorbed as a function of wave length
or frequency.

A small quantity of the sample was grounded with potassium
bromide to very fine powder (to remove scattering effects from
large crystals). This powdered mixture was then pressed in a
mechanical presser to form a translucent pellet (a special device
to allow the sensor to shine through it) through which the beam
of the spectrometer can pass. The machine was run to obtain the
IR spectrum.

2.7 GAS CHROMATOGRAPHY-MASS SPECTROMETRY (GC-
MS)

Gas chromatography-Mass spectrometer model was used in this
analysis. The column size is 30 meter x 25um film thickness.
The injection volume was 0.5pl, injection temperature is 250 C.
The auto-sampler injects 0.5ul of the sample, injection in un-
split mode. The carrier gas was helium, at a working constant
flow rate of 1.5 ml/min. Mass spectra were recorded in electron
impact mode at 70 eV; electron multiplier 2500 V; ion source.
Mass spectra data were acquired in the scan mode in m/z range
40-350 uma.

Ill. RESULT AND DISCUSSION

3.1 Purification of bioactive compound
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Table.1. Column chromatography and TLC

Hexa Ethyl Volu Fracti TLC PF | RfValue
ne acetate me on Solvent
System
Hexane Ethyl acetate
100 0 200 F1-F2 1 :1
90 10 300 F3-F5 1 :1
80 20 300 F6-F7 1 :1
70 30 200 F8-F9 1 :1
60 40 100 F10 1 :1
50 50 200 F11- 1 :1
F12
40 60 200 F13- 1 1 0.33
F14
30 70 400 F15- 1 :3 0.43,0.50
F16
20 80 200 F17 1 :3 0.51
10 90 400 F18- Chlorofor | F1 | 0.5,0.53
F19 m 8
Methanol
95 : 05
0 100 500 F20- 95 : 05 0.50,0.31,0.
F22 17
Ethyl Methan | Volu Fracti TLC PF | Rf
acetat | ol me on solvent
e system
90 10 200 F23 95 : 05 0.22
80 20 500 F24- 95 : 05 0.36,0.42
F25
70 30 200 F26 95 : 05
60 40 400 F27- 95 : 05
F28
50 50 200 F29 95: 05 0.12
0 60 500 F30- 95: 05 0.19,0.26
F31
Table
1
30 70 200 F32 9 1 0.31
20 80 600 F33- 9 1 0.40,0.46
F34
10 90 600 F35- 9 1 0.29,0.37
F36
0 100 600 F37- 9 1 0.44,021
F38

PF= Pool Fraction

Rf= Retention Fraction

3.2 Isolation of bioactive compound (EAF8)

3.2.1 Minimum Column Chromatography:
Table.2. data for mini column chromatography and TLC

Ethyl | Chlorofor | Volu Fractio | TLC P Rf
acetat | m me n solvent F
e system
100 0 200 F1 Chlorofor
m
Methanol
95 : 05
80 20 200 F2-F3 | 95 : 05
50 50 400 F4-f6 95 : 05 0.36,0.23,0.
50
20 80 300 F7-F9 | 95: 05 | F | 0.37,0.60,0.
8 58
0 100 200 F10- 95: 05 0.25
F11

PF=Pool Fraction
Rf= Retention Fraction

Shai et al. (2013), used ethyl acetate: chloroform:
methanol (55:5:40) as a suitable solvent for the purification and
isolation of  bioactive component (1,3-Ox0-28-
hydroxylbetuli20(29)-ene), the bioactive component have
carbonyl group, and hydroxyl group from B.salicina leaves,
likewise in this research chloroform and methanol (9.5: 0.5)
were the suitable solvents for isolation, while ethyl acetate and
methanol (9.5 : 0.5) were suitable solvents for purification,
where the isolated bioactive component have the same carbonyl
group, and hydroxyl group Thus, this research work is in line
with the result obtained by Shai (2013).
Mathabe et al. (2017) used column chromatography to isolated
and purified compounds in form of colourless powder
(terpenoids) from Spirostachy Africana. Likewise in this
research column chromatography was used to purified and
isolate compound (EAF8) in form of yellowish crystal from
Breonadia salicina leaves.
Barnabas and Bawazeer (2019) isolated five compounds from
B.salicina stem bark, obtaining Rf values (0.34, 0.50, 0.36)
similar to this research. Thus this research is in line with the
result obtained by Barnabas and Bawazeer (2019).

3.2.2 Antimicrobial activities of EAF8

The biological activities test carried out with the ethyl
acetate fraction (EAF8) of Breonadia salicina leaves shows
growth inhibition  of Eschericha coli, Candidaalbicans,
Aspergillus niger, and staphylococus aureaus to some extent
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compared with standard drugs ciprofloxacin and amphotericin.
Which is summarized in the following table.3.
Table.3. Antimicrobial activities of EAF8

Zone of inhibition Control

Microorganism | EAF8 Cipro/amp Distilledwater/
DMSO

E. coli 16 26 00

C. albican 16 23 00

A.niger 11 24 00

S. aureaus 10 27 00

Note: Zone of inhibition > 8mmis sensitive while<8 mm is
resistant
KEY: E.coli =Escherichia coli

C. albican= Candida albican

A.niger=Aspergillus niger

S. aureaus= Staphylococcus aureaus.

Amp=Aphotericin B

Cipro= Ciprofloxacin

EAF8= Ethyl acetate fraction 8

This research indicated that the pure extract (EAF8) from
Breonadia salicina inhibits the growth of Escherichia coli,
Candida albicans, Aspergillus niger, and Staphylococus
aureaus (Table 13 ). The inhibition of the pure extract against
microbes might be due to the presence of the secondary
metabolites observed, which is in line with the result obtained
by Chakraborty et al. (2011).

3.2.3 FT-IR Analysis of isolated compound (EFA8)

The results of IR reveals the presence of Alkane (C-
C), substituted benzene (C=C), ether (C-O-C), primary Amine
(NHz) with awag band, and carbonyl group, absorption bands
at 1394cm™, 1488 cm?, 2885-2951cm™ for alkane, 770cm™,
890cm™ for substituted benzene, 996-1150cm™ for ether,
3462cm for hydroxyl group, 3345cm™ for primary Amine, and
770-770cm* for wag band of primary amine, and 1705¢cm for
carbonyl ester, respectively.

Table.4. FT-IR Analysis of EAF8 Fraction from Ethyl acetate extract
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Absorption bands in em™ Vibration mode Functional group

770 Ortho disubstituted Aromatic

890 C-H def Aromatic

996 C-0-C bending Heterocyelic ether
1150 C-0-C stretching Ether

1394 C-H bending CH;-

1488 C-H bending -CHz-

1663 C=C stretching Aromatic
Table 4 continued

1705 C=0 stretching Ketonic

2885 C-H stretching Methylene
2951 C-H stretching Methyl

3345 N-H stretching Primary amine
3462 O-H stretching Aleahol

FT-IR spectrum analysis base on this outcome, ethyl acetate
extract of B.salicina exhibited twelve function groups, shows
in Table 16. Barnabas and Bawazeer (2019), isolated coumarin
from B.salicina stem bark, and used FT-IR to characterize the
functional groups, he reported the peak values 990cm-1, similar
to 996cm-1 for ether, 1395cm-1 similar to 1394cm-1 for C-H
bending, 1700cm-1 similar to 1705cm-1 for ketone carbonyl
group, 3425cm-1 similar to 3462cm-1 for alcohol/phenal,
3340cm-1, Thus this research is in line with the result obtained
by Barnabas and Bawazeer (2019).

Likewise, the FT-IR analysis of acetone/methanol of E.africana
from ATBU Bauchi State studied by Kwaji et al. (2020),
reveals the peak values 3332.60cm-1 slightly differs with
3462cm-1 for alcohol/phenol, 2915.27c¢cm-1 similar to 2951cm-
1 for C-H alkane stretching, 1632.27cm-1, similar to 1663cm-
1 for Vinyl alkene, 1705.52cm-1 similar to 1705cm-1 forketone
carbony group. Thus this research is in line with the result
obtained by Kwaji et al. (2020).

Umashankar et al. (2015) reported the characterization of
coumarin isolated from Crotalaria pallida using FT-IR analysis
revealed the peak values of 1154cm-1 similar to 1150cm-1 for
C-O-C stretching ether, 1715cm-1 similar to 1705cm-1 for
ketone carbonyl group, 2963cm-1 similar to 2951cm-1 for C-
H alkane stretching, 3440cm-1 slightly similar to 3462cm-1 for
alcohol/phenol. Thus this research is in line with the result
obtained by Umashankar et al. (2015).
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3.3 GC-MS Analysis of the isolated compound (EFA8)

The GC-MS analysis of the isolated compound reveals
a compound (line 5) with peak area of 6250073.69, height
364642.48, and retention time 31.677 and base peak is 191m/z.
As shown in table.5.
Table.5. GC Analysis of EAF8

Spectrum Ar
line

Line 5 6250073 31.677

Compound (line 5) in appendix 3, in the GC of EAF8 shows
area peak of 6250073.69, height of 364642.48 according to the
data base of National institute standard and Technology (NIST)
spectral library collection.

Table 6: MS Analysis of EAF8
Mass of fragment ion

Proposed identity

253 (5 %), 236 (6 %), 191 (100 %), 173 7-amino-4,5-hydroxyl-3-
(2 %) (ethoxymethane)coumarin

Line 5: RT= 31.697, peak area=6250073.69; height =
364642.48, and base peak=191.1 correspond to 7-amino-4,5-
dihydroxy-3-(2-ethoxymethane) coumarin compare with the
data base of National institute standard and Technology (NIST)
spectral library collection. Molecular formula;
C12H15NO5.The proposed fragmentation pattern is shown in
scheme 1.

-+
OH  on H o on

a HaN 0

4 ¥ (o]
HoN ) HN
M/Z =191

M/Z = 236
“H.0 i PN
H, o ° . o 0
N =173 2
tz=1 M/Z=173

Scheme 1: Fragmentation Pattern for 7-amino-4, 5-dihydroxy-3-(-1-
ethoxvmethane) Coumarin.
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The molecular ion (M+ =253) of the proposed compound, 7-
amino-4,5-dihydroxy-3-(2-ethoxymethane) coumarin, loss
hydroxyl radical leading to the fragment with m/z=236, follow
by a-cleavage with loss of ethyl epoxide, giving rise to a
fragment with m/z= 191 (base peak) , undergo abstraction of
hydrogen by loss of water, leading to a fragment with m/z=173.

The IR spectrum of EAF8 justify the identification of the named
compound 7-amino-4,5-dihydroxy-3-(2-ethoxymethane)
coumarin, for there were characteristics absorption of an ether
C-O-C stretching (996-1150 cmY), meta, and ortho disubtituted
benzene (770-890 cm?), O-H stretching (3462 cm™), N-H
stretching (3345 cm™*) and C=0 stretching (1705 cm™).

Save et al. (2015) isolated coumaric acid from the T.peruviana,
and that its exerted positive anticancer effects on the prostrate,
breasts, lungs, and pancreatic human cancer cell lines by
inducing the loss of activity in most cancer cell lines. The
presence of coumarin have been reported from variety of plants
including; Ricinus communis Linn. (Euphorbiaceae) (Sani and
Pateh, 2009), Ehretia leavis (Rasika et al., 2015), Ocimum
americanum L.(Lamiaceae) (Shubhangi, 2016) and in honey
(Monika and Kamaljit, 2016).

Sudha et al. (2014) obtained the structure of coumarin ((E)-5-
(4-methyl-2-ox0-2H-chromen-8-yl)-2-(4-methylbenzyl)-3-
oxopent-4-enenitrile) from Ceropegia juncea which has
molecular ion peak; m/z = 360. The molecular ion fragment was
observed at m/z 343. In his research the major fragment ions
(m/z) were; 334,292, 262, 219,177,129 and 100, while in this
research, the molecular ion peak ; m/z = 253, with the major
fragments ion 236 (6 %), 191 (100 %), and 173 (2 %). The
differences in both the molecular ion and fragmentation ions
might be due to the present of daughters attached to the parent
(coumarin).

[V. CONCLUSION

The sample plant was extracted using hexane, ethyl
acetate, acetone, and methanol. Ethyl acetate extract from
B.salicina leaves possess the highest antibacterial activity
compare to other extracts. Ethyl acetate was further subjected
to TLC and column chromatographic analyses for purification
and isolation as shown in tables 1 and 2. Fraction EAF8 was
found to have a good antimicrobial activity against the
pathogenic organism, as shown in table 3. Structural elucidation
was carried out using FT-IR, indicating the functional groups
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as shown on table 4, and GC-MS indicating the retention time,
area, height and the mass ratio of the different fragments this
led to the propose structure,7-amino-4,5-dihydroxy-3-(1-
ethoxymethane) coumarin.
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