ejbps, 2025, Volume 12, Issue 03, 178-188. Research Article

SJIF Impact Factor 7.482

EUROPEAN JOURNAL OF BIOMEDICAL
http://www.ejbps.com

ISSN 2349-8870
Volume: 12

Issue: 03
Year: 2025

IDENTIFICATION OF COMPOUNDS PRESENT IN THE DICHLOROMETHANE
FRACTION OF YOUNG UNOPENED LEAVES OF PILIOSTIGMA THONNINGII BY

LC-MS

Thomas Konan Kouamé'*, Sorho Siaka’, Amon Diane Marina N’Tamon?® and Yaya Soro*

!Laboratoire des Procédés Industriels de Synthése, de I’Environnement et des Energies Nouvelles (LAPISEN), Institut
National Polytechnique Félix HOUPHOUET-BOIGNY de Yamoussoukro, BP 1093 Yamoussoukro, Céte d’Ivoire.
’Département de Chimie Analytique, Minérale et Générale, Technologie Alimentaire, UFR Sciences Pharmaceutiques
et Biologiques, Université Félix Houphouét-Boigny, 06 B. P. 2256 Abidjan 06, Cote d’Ivoire.
3Laboratoire de Pharmacognosie, BioCIS, Unix. Paris-Sud, CNRS, Université Paris-Saclay, Faculté de Pharmacie, 5

rue J.-B. Clément, 92290 Chatenay-Malabry, France.

[=]: = *Corresponding Author: Thomas Konan Kouamé
EE':' i Laboratoire des Procédés Industriels de Synthése, de I’Environnement et des Energies Nouvelles (LAPISEN), Institut National Polytechnique
E . Félix HOUPHOUET-BOIGNY de Yamoussoukro, BP 1093 Yamoussoukro, Céte d’Ivoire.

Avrticle Received on 22/01/2025

Article Revised on 12/02/2025

Article Accepted on 02/03/2025

ABSTRACT

Piliostigma thonningii (Schumach Mile-Redh) is a species of the Fabaceae family. In Céte d’Ivoire, traditional
practitioners use the young, unfolded leaves of this species to treat a number of ailments. The aim of this study
was to determine the compounds present in the dichloromethane fraction of young, unopened leaves of
Piliostigma thonningii. The successive fractionation process of the hydroethanol extract resulted in a fraction with
dichloromethane. LC-MS analysis identified six (6) compounds in this fraction. These analyses revealed that the
young, unopened leaves of Piliostigma thonningii contain enormous unidentified chemical compounds.
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1. INTRODUCTION

Piliostigma thonningii is one of the many plants still
little explored in the abundant flora of Céte d’lvoire, a
veritable treasure trove of bioactive molecules. This
leguminous plant belongs to the Fabaceae family and
comprises around 133 species. The roots and twigs are
used to treat dysentery, fever, respiratory ailments, snake
bites, hookworm and skin infections (Kwaji et al.,
2010). In addition, fresh leaves are used to treat ulcers
(Ukwuani et al., 2012) and malaria (Madara et al.,
2010). According to (Salawu et al., 2007), a hot infusion
of the leaves helps to reduce fever, dental pain and
diarrhoea. These leaves are characterised by their anti-
inflammatory and antibacterial (Pousset, 2006),
antifungal (Agban et al., 2013) and antioxidant (Dieng
et al., 2017) properties. They are also known for their
antipyretic, analgesic and antimalarial effects (Salawu et
al., 2007). The young, unopened leaves of Piliostigma
thonningii are traditionally used by traditional medicine
practitioners in Cote d’lvoire to treat certain ailments.
The aim of this study was to identify the
phytocompounds present in these young leaves using the
LC-MS method.
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2. MATERIALS AND METHODS

2.1 Plant material

Young, unopened leaves of Piliostigma thonningii were
collected before sunrise in May 2018 in Bouaké
(6047°18.762>> North and 5015°25.9992>° West) in
central Céte d’lvoire and identified by Mr Amani
N’Guessan, botanist at the Institut National
Polytechnique Félix HOUPHOUET-BOIGNY (INP-HB)
in Yamoussoukro.

2.2. Matériel technique
Le Mass Hunter est un logiciel d’analyse de données
spectrométriques  (CLHP-ESI-MS)  fournies  par
I’appareil Quadripole Time Of Flight (Q-TOF) de
marque Agilent, Q-TOF 6200, série TOF/6500 séries Q-
TOF B.08.00 (B8058.0).

3. METHODS

3.1. Preparation of the samples

The leaves were dried in the shade at room temperature
in the laboratory (26-30°C) for 14 days and then ground.
The resulting powders were sieved using a 0.4 pm mesh
sieve and stored in coloured jars at 4°C, protected from
light and humidity, until further use.
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3.2. Plant material extraction and fractionation
procedure

Plant material was extracted in an ethanol/water mixture
(70/30) according to the method described by (Kassi et
al., 2014). After extraction, a 25 g mass of the
hydroethanol extract was dissolved in 250 mL of water at
60°C and fractionated successively with 2 x 250 mL of
hexane and dichloromethane. The resulting aqueous
phase was evaporated to remove the water and oven
dried at 50°C for 4 h. The different organic phases
obtained were dried separately over anhydrous sodium
sulphate. After filtration and removal of the solvents
under reduced pressure, the hexane and dichloromethane
fractions were obtained. The dichloromethane fraction
was used for HPLC-ESI-Q-TOF-MS analysis.

4. Analysis of LC-MS

To carry out the HPLC-ESI-Q-TOF-MS analysis of the
fractions, we used an Agilent LC-MS system combined
with an Agilent 1260 Infinity HPLC system coupled to a
mass spectrometer (Agilent 6530 Q-TOF-MS) equipped
with an ESI source. Analyses were performed in positive
mode. A Sunfire ® C18 Waters analytical column 150
mm long, 2.1 mm in diameter and 3.5 um in diameter
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was used with a flow rate of 250 puL/min and a two-way
linear gradient : Lane A (95-0 % H,O + 0.1 % formic
acid), Lane B (5-100 % ACN) for 40 minutes. A linear
gradient was used in the following proportions : 0-5 % B
(0-5 min), 5-95 % B (5-15 min), 95-100 % B (15-25
min), 100 % B (25-30 min), 100-0 % B (30-32 min) and
0 % B (32-41 min). The sample injection volume was set
at 5 pL. Data analysis was carried out using Agilient
MassHunter Workstation software.

5. RESULTS AND DISCUSSION

5.1. Derivative analysis of the dichloromethane
fraction

A derivative analysis carried out on the dichloromethane
fraction of young unopened leaves of Piliostigma
thonningii detected peaks associated with molecules,
whether previously identified or not. To achieve this
result, the raw HPLC-ESI-MS data were processed
automatically using Mass Hunter software. This presents
a list of data that is graphically translated into peaks,
each representing a compound contained in the
dichloromethane fraction. Fig. 1 shows the overall
chromatographic profile of all the ions detected in
positive mode.
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Fig. 1: Total chromatographic profile by electrospray ionisation mass spectrometry of the dichloromethane
fraction of young unopened leaves of Piliostigma thonningii.

5.2.  HPLC-ESI-Q-TOF-MS the
dichloromethane fraction

HPLC-ESI-Q-TOF-MS analysis of the dichloromethane
fraction of young, unopened leaves of Piliostigma
thonningii was used to detect certain compounds. These
include phenolic acids, alkaloids, sterols, terpenes and
flavonoids. The coexistence of phenolic compounds is
shown by peaks 15, 17, 18, 19, 20, 21, 22 and 23, which

justifies the typical fragment mode observed. Flavonoids

analysis  of

www.ejbps.com | Vol 12, Issue 03, 2025.

are identified by peak 1, while sterols, terpenes and
alkaloids are highlighted by peaks 22 and 23
respectively, justifying the fragmentation mode. The
intense peak 2, with a retention time of 26, is consistent
with a compound whose fragments do not correspond to
the fragmentation mode of the compounds identified.
The structure of the compounds identified in the
dichloromethane fraction is shown in Fig. 2.
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Fig. 2: MS chromatographic profile of the dichloromethane fraction of young unopened leaves of Piliostigma

thonningii.

5.3. UV analysis

The chromatographic profiles of the HPLC-ESI-Q-TOF
analysis of the dichloromethane fraction of young
unopened leaves of Piliostigma thonningii are shown in
Fig. 3 and 4. The intense chromatographic profiles
indicate that the fraction contains several different
groups of secondary metabolites, some of which are
present in significant quantities. UV visualisation at

wavelengths of 3max 254 and 280 nm shows significant
peaks in the retention time intervals 16-40 min and 27-29
min (Fig. 3 and 4). Observation of these compounds at
these wavelengths assumes that they have at least two
conjugated double bonds (C=C-C=C or C=C-C=0) in
their carbon chain (Qu et al., 2007).
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Fig. 3: UV chromatographic profile at 254 nm of the dichloromethane fraction of young unopened leaves of

Piliostigma thonningii.
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Fig. 4: UV chromatographic profile at 280 nm of the dichloromethane fraction of young unopened leaves of

Piliostigma thonningii.

5.4. LC-MS analysis of the dichloromethane fraction
HPLC-ESI-Q-TOF-MS analysis of the dichloromethane
fraction revealed the coexistence of several
phytocompounds represented on the chromatogram in
Fig.1. The structural characteristics of these compounds
are shown in Table 1. The presence of these
phytocompounds is indicated by several peaks (1, 2, 3,
4,5,6,7,8,9, 10,11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21, 22, 23, and 24).

IR TV U

Peak 4 highlights the presence of quercetin. It is
characterised by the molecular ion m/z 303 [M+H]" and
daughter ions of m/z = 285 [M+H-OH]"; m/z = 153
[M+H-CgH505]" which is the most abundant fragment ;
m/z = 245 [M+H-C,HO,]"; m/z = 109 [M+H-CgH50s]";
m/z = 137 [M+H-CgH;0,]"; m/z = 209; m/z = 201; m/z =
184; m/z = 173 and m/z = 137 (Fig. 5). quercetin has
been isolated from flowers of Vernonia galamensis
(Keita et al.,, 2016). The fragmentation pattern of
quercetin is shown in Fig. 6.

FIVRENS

Fig. 5: MS and MS/MS mass spectra of peak 4.
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Fig. 6: Diagram of the fragmentation of quercetin.

At peak 15, we identified the following compound en-
16-a-hydroxykauran-19-oic acid with a molecular ion
m/z 321 [M+H]" and daughter ions of m/z = 297, m/z =
267, m/z = 223, m/z = 177, m/z = 159, m/z = 145, m/z =
135, m/z 121 and m/z 107 (Fig. 7). These

x10E  +E5| Scan (i 32 006 win) Frog=175.00 NOF DCM.d

100021 1350708 142 258 1771618

0 . sl

compounds have been identified from the leaves of
Piliostigma thonningii (Afolayan et al., 2018; Martin et
al., 1997). This compound is a mixture of three isomers;
their fragmentation pattern is shown in Fig. 8, 9 and 10.
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Fig. 7: MS and MS/MS mass spectra of peak 15.
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Fig. 8: Diagram of the fragmentation of en-16-a-hydroxykauran-19-oic acid.

Peaks (19) show the presence of the compounds kaur-

acid has been identified in the leaves of Polyalthia
16-en-19-oic acid and trans-communic acid, with a

sclerophylla (Saepou et al., 2010) and trans-communic
molecular ion m/z = 303 [M+H]" and daughter ions of acid was identified by Noguera et al in 2014 (Noguera et

m/z = 107, m/z = 119, m/z = 133, m/z = 147, m/z = 163, al., 2014). This compound is a mixture of two isomers,

m/z = 173, m/z = 187, m/z = 201, m/z = 215, m/z = 233, and their fragmentation pattern is shown in Fig. 12 and
m/z = 257 and m/z = 285 (Fig. 11). Kaur-16-en-19-oic 13.
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Fig. 11: Fragmentation spectra of peak 19.
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Peaks 23 highlight the presence of the anticopalic acid
compound, with a molecular ion m/z 305 [M+H]" and
daughter ions of m/z = 201, m/z = 182, m/z = 159, m/z =
135, m/z =121 and m/z = 107 [M+H-Cy;H;50,-CH3]"

%103 +ERi Seam rr 35,200 min) Frags1 T80y NDFOCM A

European Journal of Biomedical and Pharmaceutical Sciences

which is the most abundant fragment (Fig. 14) . This
compound was identified in leaves by Afolayan
(Afolayan et al., 2018). The fragmentation pattern of
anticopalic acid is shown in Fig.15.
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Fig. 14: Fragmentation spectrum of peak 23.
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Fig. 15: Diagram of the fragmentation of anticopalic acid.

Peak 24 revealed the oleic acid amide. It is characterised
by a molecular ion m/z 282 [M+H]" and daughter ions
m/z 139 [M+H-CgHsNO]" which represents the most
abundant fragment, m/z = 271, m/z = 254, m/z = 240,
m/z = 226, m/z = 205, m/z = 180, m/z = 105, m/z = 100

www.ejbps.com | Vol 12, Issue 03, 2025.

(Fig. 16). This compound has been identified in the
leaves of Piliostigma thonningii (Igwe and Nwamezie,
2016). The fragmentation pattern of the oleic acid amide
is shown in Fig. 17.
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Fig. 16: Fragmentation spectra of peak 24.
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Fig 17: Diagram of the fragmentation of the oleic acid amide.

Table 1: Identification of the phytochemical composition by LC-MS/MS of the dichloromethane fraction of
young unopened leaves of Piliostigma thonningii.

. Molar MS(m/z) .
Peak Retentlpn Gross mass lon Diff Score | Molecule name
time (min) formula (g/mol) [M+H]* (ppm)
1 21,24 CioHas 170 171 - - -
2 21,82 C1oH»,04 262 263 - - -
3 22,41 C10H1,0 148 149 - - -
C11H16 - - B
4 23,11 *CisH1005 302 303 2,1 97,53 | Quercetin
C15H1406 - - B
5 23,69 290 291
C19H3002 - - B
6 24,16 CeH1,06 180 181 - - -
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7 24,86 CyoH370, 366 367 - - -
8 25,10 CyoH370, 366 367 - - -

C10H120 - - -
9 26,50 CiHue 148 149 - - -

C10H120 - - -
10 27,67 CiHue 148 149 - - -
11 28,02 C1oH::0 148 149 - - -

CuiHie - - -
12 29,66 Cy1H3603 336 337 - - -
13 30,72 C17H3,04 300 301 - - -
14 31,42 C17H3,04 300 301 - - -
15 32,01 *CoH205 320 321 151 | 97,74 | En-16-a-hydroxykauran-
' ' ’ 19-oic acid
16 32,59 C17H3,04 300 301 - - -
17 33,29 CyoH3002 302 303 - - -
18 33,53 *Ca0H300; 302 303 1,78 60,41 | Trans-communic acid
19 33,64 *CpoH300, 302 303 1,26 96,68 | Kaur-16-en-19-oic acid
20 34,11 CyoH3,0, 304 305 2,38 83,37 | -
21 34,34 CyoH3,0, 304 305 4,51 89,93 | -
22 34,93 CyoH3002 302 303 0,88 84,76 | -
23 35,40 *CyoH30, 304 305 0,17 98,87 | Anticopallic acid
24 35,90 *C1gH3sNO 281 282 1,98 96,03 | Oleic acid amide
*: compounds identified in the young leaves of Piliostigma thonningii
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Fig. 18: Structure of compounds identified in the dichloromethane fraction of young unopened leaves of

Piliostigma thonningii

6. CONCLUSION

Our study revealed that the young, unopened leaves of
Piliostigma thonningii contain numerous
phytocompounds. Using LC-MS analysis, we were able
to identify twenty-four (24) compounds in the fraction
obtained with dichloromethane. Very few of these
phytocompounds remain unidentified. The unknown
compounds are characterised by a high chromatographic

www.ejbps.com | Vol 12, Issue 03, 2025.

intensity at UV wavelengths of 254 and 280 nm. These
phytocompounds could therefore be the source of the
plant’s therapeutic properties. This highlights the use of
young, unopened leaves of Piliostigma thonningii to treat
certain diseases. This fraction could also be used to
isolate unidentified molecules.
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