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ABSTRACT

Hallea ledermannii belongs to the Rubiaceae family. It is traditionally used to managed pathologies
such as dysentery, fever, malaria, gonorrhea and other diseases. The present study aimed to report chemical
composition and antioxidant properties of Hallea ledermannii root bark extracts. Antioxidant activity of the
hydromethanolic extract was evaluated by the DPPH and ABTS methods. Phytochemical screening showed
tannins, polyphenols, flavonoids, saponosides, leuco-anthocyanins, reducing compounds, polyterpenes and
sterols. The total concentrations of polyphenols, flavonoids, tannins and anthocyanins contained in the extract
were respectively estimated at 385.62 mg Eq acG/g, 287.715 mg Eq Q/g, 145.54 mg Eq acT/g and 0.42 mg Eq
Cyanide glucoside/100g. Six known compounds: ursolic acid (1), uncaric acid (2), quinovic acid (3), 3-oxo-
quinovic acid (4), quinovic acid 3-O-p-D-glucopyranoside (5), quinovic acid-3-O-f-D-quinovopyranoside (6)
were isolated from Hallea ledermannii roots extracts. The inhibition percentages of Trolox at a concentration of
10 mg/ml are 96.20% and 99.76% for DPPH and ABTS respectively.
© 2024 International Formulae Group. All rights reserved.
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INTRODUCTION
Known by the synonyms Mitragyna or

Cote d’Ivoire. Hallea ledermannii is a plant
species endemic to swamp forests. Its use

Fleroya, Hallea is one of the most important
genera of the Rubiaceae family. Plants of this
genus are generally trees or shrubs with
globose, opposite leaves (Raffa, 2015) and are
traditional used to treat various ailments in

© 2024 International Formulae Group. All rights reserved.

DOl : https://dx.doi.org/10.4314/ijbcs.v18i5.33

extends to a lesser extent, in ethnomedicine, for
the preparation of remedies against various
pathologies (Mathouet et al., 2014; Djah et al.,
2015). The aqueous decoction of the stem bark
of H. ledermannii is reported been in the
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treatment of infections, diarrhea, malaria,
female infertility, painful menstruation, as a
local anesthetic to lower blood pressure (Mba
et al.,2017; Kouamé et al.,2022). Antioxidant,
anti-inflammatory, analgesic, antimicrobial
activities studies of Hallea species have also
been reported (Ahmad et al.,2022; Kaushik et
al.,2009; Bidie et al., 2010). Chemically,
various secondary metabolisms such as
flavonoids, alkaloids, polyphenolic
compounds, triterpenoids and triterpene-like
saponosides have been isolated from the genus
Hallea (Phongprueksapattana et al.,2008; Todd
et al., 2020; Kouamé et al.,2022). In the
continuous search for bioactive
phytochemicals, the present work aimed at
qualitatively and quantitatively screening the
hydromethanolic  root extracts of H.
ledermannii and the antioxidant activities and
characterization of isolated triterpenes.

MATERIALS AND METHODS
General experimental procedures

Extracts were first fractioned using
vacuum liquid chromatography (VLC). Then,
sub-fraction obtained were successively
purified using both chromatography in open
colonn and sephadex LH-20. Analytical TLC
was performed on percolated silica-gel 60
F254 Merck and spots were observed under
UV light at 254 and 365 nm or visualized by
spraying the dried plates with sulfuric vanilin,
followed by heating. Silica gel 60 (63-200
mesh, Merck) and RP-18 were used for column
chromatography. NMR experiments were
carried out in CD30OD or DMSO-dg on Bruker
Avance DRX 11 500 instruments. HR-ESI-MS
experiments were performed using a
Micromass Q-TOF micro instrument.

Plant material

The roots of Hallea ledermannii were
harvested at Adiopodoumé (long 8.484632, lat
-3.135698) on 20 November 2019 and
identified at the National Floristic Center
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(CNF) of yhe University FHB of Cocody
(Abidjan) under the herbarium number UCJ
015307, in comparison with the herbarium
specimen collected by AKE ASSI on
06/04/1966 in the Agnéby reserve (Cote
d’Ivoire).

Quantitive Phytochemical Screening

The root extract of H. ledermannii was
subjected to phytochemical screening in order
to identify the presence of a number of
chemical  groups, including alkaloids,
flavonoids, tannins, saponosides, polyphenols,
leuco-anthocyanins, quinones, coumarins,
cardiotonic heterosides, reducing compounds,
polyterpenes and sterols. This was achieved
through colorimetric tests described by Ali et
al. (2014), Shaikh and Patil (2020).

Determination of total polyphenol content

The total polyphenols contents of crude
hydromethanolic extract of the roots of Hallea
ledermannii was estimated using the Folin-
Ciocalteu Reagent. It was carried out using the
slightly modified method of Wood et al.
(2002). The diluted sample (0.50 mL) was
added to a 1:10 diluted Folin-Ciocalteu reagent
(2.5 mL). The solution obtained was incubated
away from light for 15 min at 50°C and this
absorbance was read at 765 nm after
incubation. A calibration curve was established
in parallel under the same operating conditions
using gallic acid as a standard. Concentration
of total polyphenol content in each sample was
expressed as milligram Gallic acid equivalent
in hundred grams of samples (mg GAE/100 g)
on dry weight basis.

Determination of total flavonoid content
The determination of total flavonoid
content was determined using the method
describes by Marinova et al. (2005) where 0.75
mL of sample and 5% (m/v) of sodium nitrite
solution were mixed. And then, 0.75 mL of
10% (m/v) aluminum chloride solution was
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added to the mixture. The resulting mixture
was added to 5 mL of a 1 M sodium hydroxide
solution, adjusted to 25 mL, then shaken
vigorously. Absorbance was measured at a
wavelength of 510 nm against a blank
consisting of 0.75 mL of 5% (m/v) sodium
nitrate solution, 0.75 mL of chloride solution of
10% aluminum (m/v) and 5 mL of 1 M sodium
hydroxide solution. Quercetin was used as a
reference standard for the establishment of the
calibration curve and for the quantification of
the total flavonoid contents expressed in
milligram of quercetin equivalent per gram of
extract (mg Eq Q/g of extract). Triplicate
measurement was done for the same extract.

Determination of total tannin content
Estimation of total tannin content was
determined according to the vanillin method
described by Julkunen-Titto (1985). About 50
ul of each extract was added to 1500 pl of 4%
vanillin/methanol  solution, then  mixed
vigorously. Then, 750 ul of concentrated
hydrochloric acid (HCI) were added. The
mixture obtained was left to react at room
temperature for 20 min. Absorbance was
measured at 550 nm against a blank. Different
concentrations between 0 and 1 mg/ml
prepared from a stock solution of catechin
allowed the calibration curve to be drawn and
results were expressed in mg Eq ac T/g.

Determination of total anthocyanin content

Estimation of total anthocyanin content
was determined using the spectrophotometric
differential pH method, by Giusti et al. (2001).
It was based on determination of the
absorbance of extractive solutions diluted with
buffer solutions of pH = 1 and pH = 4.5. The
colored form (oxonium) predominates at pH 1
and the colorless form (hemiacetal) at pH 4.5.
Total anthocyanin content was measured in
triplicate for the same extract and expressed in
mg Eq cyanide glucoside/100 g.
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Antioxidant activity

Antioxidant activity of extract was
evaluated using the DPPH free radical
scavenging method and  free-radical-
scavenging ABTS radical cation decolorization
assay. For each concentration of the extract
tested, the absorbance (Abs) was read 3 times
(Thaipong et al., 2006). The results were
expressed as percentage of inhibition (%
Inhibition) as follows:
% Inhibition = (1 —

&) x 100

Abscontrol
Where (Abscontroy is the absorbance

control reaction and (Abstest) is the absorbance
of the tested extract solution.

Extraction and Isolation

A total of 800 g of
coarsely powdered Hallea ledermannii root
was  macerated  with 6000 ml of

methanol/water (80/20) for 24 hours. The crude
hydromethanolic (124.4 g) was solubilized in
200 ml of distilled water and successively
fractioned with dichloromethane, ethyl acetate,
leading to the different sub-extracts:
dichloromethane (10 g), ethyl acetate (8 g), and
aqueous extract (32.73 g).

Ethyl acetate extract (8 g) was extracted
by open column chromatography in normal
phase using DCM / AcOEt / MeOH (9/ 1/0) to
(0/0/1) (v /v Iv) to give seven fractions (F1-F7).

Fraction F3 show colored precipitate
and led to compound 3 (43.6 mg) after
successively washing, with hexane and DCM.

Fraction F4 was separated by open
column  chromatography, eluted  with
Hex/AcOEt (80/20 to 70/30; v/v). Twelve (12)
sub-fractions (F4a to F4l) were obtained.
Fraction F4h (38.9 mg) was subjected to
preparative TLC with DCM/ACOEt system
(9/1; viv) to afford compound 2 (12.1 mg).

Fractions (F6+F7) was fractionated on
open column in normal phase following the
gradient DCM/AcOEt/MeOH (90/10/0 to
0/90/10). Six (6) sub-fractions (F6a to F6f)
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were obtained. Fraction F6d (40.15 mg) was
purified on Sephadex LH-20 eluted with
DCM/MeOH (2/1; viv) to yield compound 6
(9.6 mg).

The aqueous extract was separated into
three (3) sub-fractions Aql (11.0247 g), Ag2
(9.2495 g) and Ag3 (0.6119 g) using VLC on
RP-18 eluted with MeOH/H,0 (20/80 to 100 /0
; VIV).

Ag3 (0.6119 g) was subjected to open
column chromatography with normal silica gel
eluted by the system
Hexane/dichloromethane/AcOEt/methanol
(30/70/0/0 to 0/0/90/10; viviviv). This led ten
fractions (Al to A10) and the fraction A8 to
yield compound 1 (0.2 mg).

Ag2, on its part was subjected to open
column in normal phase eluted with
Dichloromethane/AcOEt (100/0 to 0/100; v/v).
Seven (7) fractions B1 to B7 were obtained.
Fraction B3 was purified on Sephadex LH-20
eluted with DCM/MeOH (2/1) to vyield
compound 4 (1.5 mg).

Aqgl (11.0237 g) was separated on open
column in normal phase eluted with
Dichloromethane/AcOEt/MeOH (100/0/0 to
0/20/80; v/iviv), from which six fractions (C1 to
C6) were obtained. Fraction C6 was subjected
to successive purifications with hexane, DCM
and ethyl acetate to afford compound 5 (4.6

mg).

Acid hydrolysis of saponin mixture

The crude saponin mixture (100 mg)
was refluxed with 300 ml of 2 N TFA for 3 h.
The sapogenin was extracted with EtOAc (300
ml), and evaporated to dryness. The aqueous
layer was freeze-dried. Seven sugars were
identified with authentic samples by TLC as D-
(glucose, fucose, quinovose, 6-deoxy-
allofuranose,  6-deoxy-allopyranose  and
xylose) and L-rhamnose.
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RESULTS
Phytochemical Screening

The main groups of phytochemicals
found in the extract hydromethanolic of the
bark of H. ledermannii as are tanins,
polyphenols, saponins and reducing (Table 1).

Total phenolics, Flavonoides, Tannins and
Anthocyanin contents

The total phenolic content of the
hydromethanolic extract of Hallea ledermannii
was determined using the Folin-Ciocalteau
method. This extract contains a significant
quantity of polyphenols, flavonoid and tannin
with a content of 385.62 aG eq/g, 287.71 mg E
Q /g, 145.54 mg ac T eq/g respectively (Table
2).

Structural elucidation

The NMR analysis spectra of isolated
compounds (Table 4 and Table 5), as well as
the acid hydrolysis allowed to attribute each
sugar and their attachment to the identified
genin. The known compounds (1-6) were
identified as: Ursolic acid (1); uncaric acid (2);
quinovic acid (3); acid-3-oxo-quinovic (4);
quinovic acid 3-O-$-D-glucopyranoside (5)
quinovic  acid-3-O-p-D-quinovopyranoside
(6). The structures of these compounds are
shown in Figure 1.

Antioxidant Activity

The DPPH and ABTS radical
scavenging activity, expressed as a percentage
of inhibition of the extract, was evaluated and
compared with the reference (Trolox). In
addition, the different 1C50 values (mg/L)
obtained by the ABTS and DPPH methods for
the extract and for Trolox were determined. As
shown in Table 3, the inhibition percentages of
hydromethanolic extract of H. ledermannii root
at a concentration of 100 mg/ml are 80.89%
and 95.99% for DPPH and ABTS respectively.
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Table 1: Phytochemical charactization of Hallea ledermannii.

Species Plant organ Extract type Family of compounds Results
Tannins ++
Polyphenols +++
flavonoids ++
Quinones -
Coumarins -
Hallea Root bark Hydromethanolic Alkaloids -
ledermannii extract Saponins ++

Cardiotonic heterosides -

Leucoanthocyanins +
polyterpenes and sterols +
Reducing compounds ++

(+++): Test strongly positive; (++): Positive test; (+): Weak positive test; (-): Negative test

Table 2: Total phenolics, flavonoids, tannins and anthocyanin contents of H. ledermannii extract.

SECONDARY METABOLITES CONTENTS
Total polyphenols Total flavonoids Total tanins (mg Total anthocyanes (mg Eq

(mg EqAcG/g (mg Eq Q/g Eq Ac T/g) Cyan.gluc. / 100g)
extract) extract)
385.62 287.71 145.54 0.42

Table 3: Antioxidant characterization of Hallea ledermannii.

ANTIOXIDANT ACTIVITY

Tests DPPH ABTS

Samples Conc. %Inh. I1Cso Conc. %lInh. 1Cso
(mg/ml) (mg/ml)  (mg/ml) (mg/mL)

100 80.89 100 95.99

50 79.83 50 94.10

25 75.61 25 93.51

Hydromethanolic 125 63.76 12.5 92.57
Extract 4.04 3.11

6.25 49.81 6.25 33.05

3.12 39.04 3.12 90.60
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1.56 31.31 1.56 78.77
0.78 15.617 0.78 28.38

10 96.20 10 99.76
92.11 99.05 92.11 99.05
89.84 98.23 89.84 98.23
86.27 96.46 86.27 96.46

Trolox 2.40 2.95

80.89 95.04 80.89 95.04
76.34 93.75 76.34 93.75
50.66 87.85 50.66 87.85
5.23 49.88 5.23 49.88

Conc. : concentration ;  %IC : inhibition percentages; I1Cs, : inhibition concentration

0 30
z 30

o
IEREES

4 HO Gle 5 OH

Figure 1: Isolated triterpenes from the roots of H. ledermannii.
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Table 4:*H and **C NMR spectroscopic data of the aglycone moieties of compounds 1- 4 (in

CD;0D).
1 2 3 4
N° o1 (Jin Hz) 6c dH(@@inHz) & SuH(JinHz) &c 1 (Jin Hz) oc
1 152m;0.92m 38.7 1.44m; 20.8 1.57m; 38.9 1.84m;1.36 39.3
2 145m; - 245 0.87m 29.5 1.36 m 34.1 m 34.1
3 3.00m 77.3 1.24m; - 77.9 247 m; 774 247m ;237 216.8
4 - 38.8 2.92 dd 39.7 2.37m 38.8 m 46.8
5 0.68 m 55.3 (10.5;5.1) 5538 2.97 dd 55.4 - 54.7
6 148m;1.29m 18.5 - 67.8 (10.6 ; 5.0) 18.5 - 19.2
7 145m;1.26m 33.2 0.62m 41.1 - 36.7 1.23m 35.9
8 - 39.8 4.33m; 38.9 1.22m 39.3 1.43m; 1,34 39.2
9 145m 47.5 1.56 m; 47.8 1.44 m; 46.7 m 45.6
10 - 37.0 1.42m 36.6 1,24 m 37.0 1.59m;1.15 36.6
11 18m 23.3 - 21.7 1.56 m; 22.9 m 23.1
12 5.131(3.43) 125.0 1.56 m 126.4 1.11m 128.4 - 128.0
13 - 138.7 - 139.8 - 133.0 2.27m 133.3
14 - 42.2 1.52m; 42.1 2.13m 55.7 - 55.8
15 183m;1.01lm 28.1 1.42m 28.8 - 24.4 1.92m;1.84 24.5
16 1.92m;1.53m 243 5.09t 26.4 1.89m; 25.3 m 25.5
(3.41) 1.78m 55m
17 - 47.3 - 475 54dd((.0; 4738 - 47.8
18 2.11d (11.42) 52.9 - 54.5 2.4) 54.0 - 54.2
19 1.30m 38.9 1.90m; 72.5 - 39.4 1.91m;1.56 38.9
20 0.92m 39.0 0.75m 42.2 - 36.9 m 36.9
21 144m;128m 30.7 2.27 ddd 27.0 1.88 m; 30.2 1.95m; 1.60 30.3
22 155m 36.8 (13.9,13.9, 383 1.54m 36.3 m 36.4
23 0.95s 28.7 4.3);1.39m 284 194m;160 28.8 27.2
24 0.68s 16.5 - 17.8 m 16.6 - 215
25 0.87s 15.7 2.50s 16.9 16.1 2.16d (10.1) 16.1
26 0.76 s 17.4 - 18.3 - 18.6 0.92m 185
27 1.04s 23.8 1.23m 245 2.15d 176.5 091m 176.4
28 - 178.8 1.07m 178.8 (10.2) 1787 140m;1.16m 178.8
29 0.81d (6.52) 17.5 1.50m 27.3 091m 17.9 1.52m 18.1
30 0.91d (10.38) 21.6 0.95s 17.0 0.90 m 215 0.98s 22.0
1.06 s 1.40m; 0.94s
1.22s 1.15m 0.95s
0.99s 1.52m 0.82s
1.23s 0.87s -
- 0.79s -
1.06s 0.95s 0.83d (5.42)
0.83d 0.86 s 0.88 d (5.46)
(6.74) ,
0.81d
(5.51)
0.86d
(5.48)
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Table 5: *H and *3C NMR spectroscopic data of compounds 5 and 6 (in CDsOD).

5 6
N° on(Jen Hz) dc o (Jen Hz) oc
1 1.03;1.68 39.9 0.96m; 1.66 m 39.9
2 1.70m; 1.93 m 27.1 1.68 m;1.87m 27.0
3 3.10dd (11.9; 4.8) 90.7 3.09 dd (11.6;4.6) 90.8
4 - 40.1 - 40.1
5 0.74d (11.5) 56.9 0.71d (12,4) 57.2
6 1.35td (12.9; 4.1) 19.3 1.34m 19.2
1.50 dt (12.9; 3.5) 1.51m
7 1.21td (12.8; 4.0) 38.0 1.21m 38.7
1.67m 1.65m
8 - 40.6 - 40.7
9 2.24 dd (11.5; 4.0) 48.0 2.061(11.8) 48.3
10 - 37.8 - 37.9
11 1.90m;1.98 m 23.8 1.90m;1.95m 24.0
12 5.61dd (5.1; 2.5) 130.4 5.651(3.7) 127.9
13 - 133.9 - 137.3
14 - 57.3 - 57.1
15 1.68 m 26.5 1.65m 25.1
2.06 td (12.7; 3.5) 2.04 m
16 1.73td (14.2; 4.1); 2.08 25.7 1.73m; 2.06 m 25.6
17 - 48.6 - 48.6
18 2.24d (10.5) 55.5 2.91dd (13.7; 3.5) 44.6
19 0.99 m 40.4 1.12 dt (11.0; 3.4) 44.6
20 1.01lm 38.3 1.01m 38.3
21 1.29m; 151 m 31.2 1.19m;1.32m 34.7
22 1.69m 37.6 1.55td (12.1;3.5) ; 1.75m 32.7
23 1.01s 28.5 1.01s 28.5
24 0.83s 17.1 0.82s 17.0
25 0.97s 16.9 0.97s 16.9
26 0.89s 19.1 0.88s 17.4
27 - 179.0 - 179.8
28 - 181.6 - 177.9
29 0.92d (5.6) 18.1 0.87 d (5.6) 33.6
30 0.91d (5.7) 21.5 0.92d (5.5) 24.0
glc-en-3 qui-in 3
1 4.31d (7.80) 106.7 4.26 d (7.82) 106.7
2 3.18t(8.0) 75.7 3.17dd (9.3 ;7.7) 75.5
3 3.33t(9.2) 78.3 3.27t(9.3) 77.9
4' 3.28t1(9.2) 71.6 2971(9.3) 77.0
5 3.25ddd (8.5; 5.4; 2.4) 77.7 3.33m 72.9
6" 3.66 dd (12.2; 5.4) 62.6 1.26d (6.2) 18.2

3,84 dd (12.2; 2.4)
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DISCUSSION

The phytochemical screening revealed
the presence of a number of chemical
compounds, including flavonoids, saponins,
tannins,  polyphenols, leucoanthocyanins,
reducing compounds, polyterpenes and sterols.
However, no alkaloids, coumarins, cardiotonic
heterosides or quinones have been identified.
In the literature, the root bark of this species is
reported to contain alkaloids (Ogbunugafor et
al., 2008). The divergence in the chemical
composition of this plant can be attributed to a
multiplicity of factors likely to influence it.
Several studies have shown that biotic and
abiotic factors, genetic predisposition, the
degree of ripening of the plants, the length of
storage and the extraction solvent have a

significant influence on the content of
secondary metabolites (Ngbolua, 2011a,
2011b).

Polyphenols are among the main plant
constituents with antioxidant activity. This is
confirmed by the phytochemical screening
which revealed the presence of polyphenol
such as flavonoids, tannins, and other
secondary such as metabolites saponosides,
triterpenes and sterols with high antioxidant
activity (Dieng et al., 2017). After analysis of
the assay results obtained in Table 2, it was
estimated that the hydromethanolic extract
contains a significant quantity of polyphenols
with a content of 385.62 aG eq/g. The
flavonoid content recorded in this extract
(hydromethanolic extract) is 287.71 mg E Q /g.
The tannin content was moderately low at
145.54 mg ac T eq/g. Finally, the anthocyanin
content is very low at 0.422 mg cyanide
glucoside/100 g. This content is found in very
low quantities in the hydromethanolic extract.
These results obtained could be linked to the
nature of the extraction solvent. In general,
hydroalcoholic extracts are the richest in
secondary metabolites, particularly
polyphenols, flavonoids and tannins (Kouamé
etal., 2021).
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The antioxydant activity of the extract
was determined, as show in Table 3, we can see
that the percentage of inhibition increases as
the concentration used increases. Trolox used
as a standard presented the highest inhibition
percentages. The inhibition percentages of
Trolox at a concentration of 10 mg/ml are
96.20% and 99.76% for DPPH and ABTS
respectively. On the other hand, the inhibition
percentage of hydromethanolic extract of H.
ledermannii root at a concentration of 100
mg/ml are 80.89% and 95.99% for DPPH and
ABTS respectively. The present results
corroborate those reported by Ogbunugafor et
al. (2008), on the percentage inhibition of
DPPH by the hydroethanolic extract of H.
ledermannii root bark. Comparison of these
results shows that this extract has antioxidant
power. It therefore exerts anti-radical activity.
According to I1Cso, the hydromethanolic extract
(ICso = 4.04 mg/ml DPPH and ICso = 3.11
mg/ml ABTS) of the root extract of H.
ledermannii is less active than Trolox (ICso =
2.40 mg/ml DPPH and ICsy = 2.95 mg/mli
ABTS). The results corroborate those reported
by Bidié et al. (2005), who confirmed the
antioxidant activity of H. ledermannii with an
estimated 1Cso of 10.5 £ 0.288 pg/ml. They
concluded that the antioxidant activity of this
plant is related to the presence of flavonoids
and polyphenols, which are generally very
good antioxidants. This result could be justified
by the high content of polyphenols (385.62 Eq
aG/g phenolic compounds), contained in the
hydromethanolic extract.

In addition, six compounds were
isolated and identified by monodimensional
and bidimensional NMR, mass spectroscopy
was also used. Compounds 1 and 2 were
isolated as white amorphous powders. The H-
NMR spectrum of compound 1 showed seven
methyl signals of 3H intensity each, including
five forming singlets at 0.95 (H-23), 0.68 (H-
24),0.87 (H-25),0.76 (H-26), 1.04 ppm (H-27)
and two forming doublets at 0.81ppm (d, J = 6.
52Hz) (H-29) and 0.91ppm (d, J = 10.38Hz)
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(H-30), nine methylene groups, a triplet at 5.13
ppm indicating an olefinic proton (H-12), a
multiplet at 3.00 ppm attributable to the proton
H-3 and a doublet at 2.11 ppm attributable to
the proton H-18 (Table 4). These data together
with characteristic peaks in the ®C-NMR
spectrum at 8¢ 125.0 (C-12), 138.7 (C-13),52.9
(C-18), 23.8 (C-27), 178.8 ppm (C-28) (Table
3), indicated that the compound 1 was
pentacyclic triterpene acids. The presence of
one carboxyl group indicated that compound 1
was ursolic acid (Mahmoud et al., 2019).

In compound 2, H-18 appeared as
singlet at 2.50 ppm and correlated in HMBC
with carbon (C-19) at 72.5 ppm. H-5 (0.62
ppm) correlated in COSY with H-6 (4.33 ppm)
(Table 4). The deshielded chemical shifts of
carbons 6 and 19 at 67.8 and 72.5 ppm
respectively, showed that these carbons were
hydroxylated. Compound 2 was identified as
uncaric acid (Sun et al., 2012).

Compounds 3, 4, 5 and 6 were isolated
as white amorphous powders. The *H-NMR
spectrum of compound 3 showed four 3H
singlets and two 3H doublets of methyl groups,
nine methylene groups, a doublet of doublets at
5.5 ppm indicating an olefinic proton (H-12), a
doublet of doublets ranging from 2.97 ppm
attributable to the H-3 proton (Table 4). These
data together with characteristic peaks in the
13C-NMR spectrum at 8¢ 128.4 (C-12), 133.0
(C-13), 176.5 (C-27), 178.7 ppm (C-28),
indicated that the compound 3 was pentacyclic
triterpene acids (Jian et al.,, 2005). The
presence of two  carboxyl  groups
unambiguously indicated a quinovic acid
(Njoya et al., 2023).

Compound 5 was assigned a molecular
formula of C3sHs6010, as determined from their
HRESIMS m/z: at m/z 603.3893 [M-H] ~. The
'H NMR and *3C spectra of compounds 5
showed an anomeric proton at 4.31 ppm (d, J =
7.80 Hz) (Table 5). The analysis of their
HSQC, and HMBC spectra and coupling
constants led to identify 6--D-glucopyranose.
On the HMBC spectrum, H-1' at 4.31 ppm

2062

correlated with C-3. Compound 5 was
therefore assigned to quinovic acid 3-O-p-
glucopyranoside (Kouamé et al., 2022).

The 'H NMR and C spectra of
compound 4 are superimposable to that of
compound 5, unlike the presence of the ketone
function in position 3 (8¢ 216.8 ppm) (Table 4).
HMBC spectrum showed correlation between
H-2, H-23 and C-3. Compound 4 was identified
as acid-3-oxo-quinovic (Tao et al., 2012).

Compound 6 was assigned a molecular
formula of C3sHseOo, as determined from their
HRESIMS m/z: at m/z 587.3947 [M-H] ~. The
'H NMR and *3C spectra of compounds 6
showed an anomeric proton at 4.26 ppm (J =
7.82 Hz) (Table 4). The analysis of their
HSQC, and HMBC spectra and coupling
constants led to identify 6-deoxy-$-D-
glucopyranose (quinovose). HMBC spectrum
showed a cross peak between the carbon at 90.8
ppm (C-3) (Table 5) and the anomeric proton
at 4.26 ppm (Enas et al., 2023). Compound 6
was identified as quinovic acid-3-O-p-D-
quinovopyranoside.

Conclusion

The chemical study that we conducted
on Hallea ledermannii highlighted the nature
and content of the chemical components
contained in the root. In qualitative terms,
several chemical groups were identified:
tannins, polyphenols, flavonoids, saponosides,
leuco-anthocyanins, reducing compounds,
polyterpenes and sterols. In quantitative terms,
high levels of total polyphenols, followed by
total flavonoids and total tannins were
revealed. The anthocyanins were found to be
present in low concentration the extract. The
different compounds elucidated were ursolic
acid (1), uncaric acide (2), quinovic acid (3),
acid-3-oxo-quinovic (4), quinovic acid 3-O-p-
D-glucopyranoside (5) and quinovic acid-3-O-
B-D-quinovopyranoside (6). Evaluation of the
antioxidant activity by method DPPH and
ABTS showed a high scavenging potential of
extract. These results could be correlated with
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the high polyphenol and flavonoid contents
found in the hydromethanolic extract. In future,
study of other fractions with different
chromatographic methods will be investigated
to identify the exact nature of these
polyphenols and flavonoids.
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