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ABSTRACT

Background: Didierea madagascariensis Baill. is a plant endemic of Madagascar. Traditionally, a decoction of its
leaves is used to relieve back pain and reduce blood pressure. After childbirth, it is used by women as a bath three
months after delivery to promote the closure of the cervix, facilitate the discharge of lochia, and cleanse the
uterus.™? Aim of the study: This work aims to evaluate the chemical constituents and antioxidant activity of this
plant. Materials and methods: The chemical constituents of the crude ethanolic, hexane, ethyl acetate and
butanolic extracts of the leaves were studied. Column chromatography and TLC methods allowed the isolation of
products. The structures of the isolated products were identified by concerted analysis of the 1D and 2D NMR
spectra and by comparison with the literatures. The hexane, ethyl acetate and butanolic extracts were used for
antioxidant activity using DPPH° free radical scavenging. Results: According to this method, crude ethanolic
extract of Didierea madagascariensis leaves exhibited an antioxidant capacity (ICs,= 6.56 g / ml), the antioxidant
capacity being more powerful than a-tocopherol (11.43 pg / ml), used as standard drug. Its antioxidant capacity is
focalised in ethyl acetate extract (ICsp= 5.43 pg/ml). The fractionation of the ethyl acetate and butanolic extracts
led to the isolation of four phenolic compounds: 7-hydroxyisoformonetin %, quercetin 2, 1,6-dihydroxy-3,7-
dimethoxy-2-(3,8"-dimethyloct-2',7'-dienyl)xanthone ®* and scutellarin 4.
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1. INTRODUCTION

Didierea is a genus of flowering succulent plants that
belongs to Didiereaceae family. It includes two
recognized species: Didierea madagascariensis Baill.
and Didierea trollii Capuron & Rauh.!® Both species are
endemic to Madagascar, where they are found in the
spiny forest and xerophytic thicket ecosystems of the
southern part of the island.!

Didierea madagascariensis is a succulent tree or shrub
characteristic of these vegetation formations. Locally
known as Sogny or Sohongy, this species plays an
essential role in traditional medicine and the daily life of
communities in southern Madagascar.®

To the best of our

knowledge, no previous

phytochemical and pharmacological investigations have
been performed on this species. As a continuation of our
study aiming to discover novel chemical structures that
can have biological activities from endemic medicinal
plants of Madagascar, we carried out a phytochemical
investigation of D. madagascariensis leaves. The
fractionation of the ethyl acetate and butanolic extracts
led to the isolation of four phenolic compounds. The
structural identification of phenolic compounds from this
species are described herein.

2. MATERIALS AND METHODS

2.1 General

TLC were performed on aluminium silica gel 60 F254
(Merck) plates (0.2 mm layer thickness). Spots were
visualized using UV lamp (254 and 366 nm) and
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spraying with sulfuric acid reagent. Column
chromatography was performed on silica gel 60 (6.3-20
pm) (Merck, Darmstadt, Germany). NMR spectra were
recorded with a Briiker AV-400 with a cryoprobe for 'H,
3C RMN. Chemical shift values are in & (ppm) using the
peak signals of the solvent CDCI; as reference, and
coupling constants are reported in Hz.

2.2 Plant material

Didierea madagascariensis leaves were collected from
the Andatabo forest, Toliara, in southwestern part of
Madagascar, on September 16, 2020. Following
identification at the Tsimbazaza Zoological and
Botanical Park, Antananarivo, a voucher specimen
(TAR-001) was deposited at the Laboratory of Analytical
Chemistry and Formulation (LCAF), University of
Antananarivo, Ampasampito, Madagascar. The leaves
were air-dried at room temperature, then ground, and the
resulting powder stored until use.

2.3. Extraction

The powdered of Didierea madagascariensis leaves (500
g) were extracted with 2000 mL of 90% ethanol at room
temperature over 7 days, then filtered. The ethanol was
evaporated under reduced pressure to yield 104.56 g of
extract. This ethanolic extract was suspended in warm
water (40°C) and subsequently partitioned with hexane,
ethyl acetate (AcOEt), and n-butanol (n-BuOH).

2.4 Phytochemical screening

The detection of main classes of phyto-constituents such
as polysaccharides, flavonoids, saponins, quinones,
triterpenoids, steroids, leucoanthocyanins, tannins,
alkaloids, coumarins, and anthocyanosides were
conducted on the crude ethanolic extract according to
methods previously published. Appearance of specific
colors or precipitates indicates the presence of the
targeted metabolites.

2.5 Isolation

The ethyl acetate extract (5 g) was chromatographed
over a silica gel column (150 g), eluting successively
under isocratic conditions of hexane/AcOEt/MeOH
(50:40:10) and (50:35:15), to give 160 fractions of 10 ml.
Fractions (8—17) were chromatographed by preparative
TLC using hexane/ AcOEt/MeOH (50:40:10 / V/VIV) as
eluent, affording product P1 (7 mg). Fractions (26—67)
were purified with LH-20 using DCM/MeOH (1:1,V/V)
as eluent to give compound P2 (10 mg). The butanol
extract (5 g) was chromatographed on silica gel column
(150 g), eluting under isocratic condition of hexane/
AcOEt/MeOH (10:40:50, V/VIV) to give 15 fractions of
50 ml. Fraction C3 was further chromatographed on
sephadex LH-20 eluting with MeOH to give a product P3
(8 mg). Compound 4 (7 mg) was obtained after
successive chromatographic purification of fraction C4.

2.6 Antioxidant assay
Qualitative test: The qualitative antioxidant was carried
out according to the bioautography method. Briefly, the

extracts to be tested are deposited in solution on a silica
plate. The chromatoplate is sprayed with a solution of
2,2-diphenyl-1-picrylhydrazyl (DPPH) in methanol (2
mg/ mL). An active product has a yellow spot on a
purple back ground antioxidant test.

Quantitative test: The quantification of the antioxidant
product is carried out according to the method of Brand
Williams et al (1995) and Sanchez Moreno et al (1998)
with some modifications.®”® The DPPH (25 mg) is
dissolved in 100 ml of methanol. This preparation is
stored in the dark. Ten milliliters of this solution are
added with 45 ml of methanol. Cascade concentrations of
the extract to be tested ranging from (2 mg / ml to 0.125
mg / ml) were prepared. In dry tubes, 200 pl of each
concentration were respectively mixed with 3800 ul of
the 4.5% DPPH solution. Blanks consisting of 3800 ul of
the 4.5% DPPH solution and 200 pul of methanol are also
prepared. The test is repeated in triplicate and incubated
in the dark for 60 min. The same procedure is applied to
the control consisting of vitamin E (a-tocopherol). For
the reading, the absorbance is measured using a
spectrophotometer at the wavelength of 517 nm. The
antioxidant activity which expresses the capacity to
scavenge the free radical is estimated by the percentage
of discoloration (percentage of inhibition) of DPPH in
solution in methanol. The percent inhibition is calculated
using formula (1).

Percent inhibition (%) = % x 100
Ac = the absorbance of the control
As = the absorbance of the sample.

3. RESULTS

3.1 Extraction

Maceration in EtOH of 500 g of the plant material
yielded 104.56 g (20.91%) of crude ethanolic extract.
Maceration in solvents in increasing polarity of 500 g of
the plant material furnished 13.45 g (2.69%) of hexane,
24.52 g (4.90%) of ethyl acetate, and 21.43 g (4.29%) of
butanol extracts.

3.2 Phytochemical screening

The phytochemical screening was performed on the
crude ethanolic extract by means of different chemical
assays. It revealed the presence of flavonoids,
leucoanthocyanins, tannins, steroids, terpenoids, and
polysaccharides.

3.4 Identification

The structures of the isolates were determined through
analysis of their spectroscopic data. The NMR spectra of
all isolated compounds are consistent with polyphenol
skeletons. By means of 1-D and 2-D NMR spectra and
comparison with literature compounds P1,P2,P3 and P4
are recognized as 7-hydroxyisoformonetin®,
quercetint®*, 1,6-dihydroxy-3,7-dimethoxy-2-&3,8'-
dimethyloct-2',7'-dienyl)xanthone™?, and scutellarint****!
respectively (Figure 1).
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7-Hydroxyisoformonetin (P1): Colorless crystals

'H NMR (600 MHz, CDCl;) 8H ppm: 5H: 7.03 (1H, d,
J = 8.0 Hz, H-6"; 6.90 (1H, d, J = 8.0 Hz, H-5); 6.50
(1H, d,J=2.5Hz, H-3); 6.48 (1H, dd, J = 8.0, 2.5 Hz H-
5Y; 6.35 (1H, d, J = 2.5 Hz, H-8); 6.34 (1H, dd, J = 8.0,
2.5 Hz, H-6); 4.80 (s, 7-OH); 4.32 (1H, ddd, J = 10.0,
3.5, 2.0 Hz, H-2a); 4.02 (1H, dd, J = 10.0 Hz, H-2p);
3.83 (3H, s, OCH;-2";3.82 (3H, s, OCHs-4"; 3.57 (1H,
m, H-3); 2.99 (1H, dd, J = 15.5, 10.0 Hz, H-4a); 2.89
(1H, m, J = 15,5, 5.0, 2.0 Hz, H-4p). *C NMR (125
MHz, CDCl;) 8C ppm: 159.9 (C-4); 158.1 (C-2'); 155.5
(C-7); 155.1 (C-9); 130.6 (C-5); 128.0 (C-6"); 122.5 (C-
1); 115.2 (C-10); 108.1 (C-6); 104.3 (C-5'); 103.4 (C-8);
99.0 (C-3"); 70.2(C-2); 55.6 (OCH3-4"); 55.5 (OCH3-2");
31.7 (C-3); 31.0 (C-4).

Quercetin (P2): Garnet powders

SH (ppm) 'H NMR (600 MHz, CDCls): 7.69 (1H, d, J
= 8.4 Hz, H-2"); 7.56 (1H, dd, J = 8.4, 2.0 Hz, H-6"); 6.90
(1H, d, J = 8.4 Hz, H-5"); 6.59 (1H, d, J = 2.0 Hz, H-8);
6.40 (1H, d, J = 2.5 Hz, H-6). *C NMR (125 MHz,
CDCl;) 8C ppm:176.7 (C-4); 164.4 (C-7); 161.6 (C-9);
157.0 (C-5); 148.4 (C-4'); 147.4 (C-2); 145.5 (C-3");
136.2 (C-3); 122.5 (C-1"); 120.8 (C-6"); 116.1 (C-5");
115.6 (C-2'); 103.9 (C-10); 99.0 (C-6); 94.0 (C-8)

1,6-dihydroxy3,7-dimethoxy-2-(3,8'-dimethyloct-2",7'-
dienyl) Xanthone (P3): yellow amorphous powder

& (ppm) *H NMR (600 MHz, CDCl3):13.10 (1H, s, 1-
OH); 7.58 (1H, s, H-8); 6.90 (1H, s, H-5); 6.40 (1H, s, H-

4); 6.37 (1H, s, 6-OH); 5.29 (1H, t, J = 6.8 Hz, H-2);
5.08 (1H, t, J = 6.8 Hz, H-7"); 4.05 (3H,s,7-OMe); 3.95
(3H, s, 3-OMe); 3.39 (2H, d, J = 6.8 Hz, H-1'); 2.05 (2H,
m, H-6); 1.90 (2H, m, H-5Y; 1.79 (3H, s, H-4); 1.60
(3H, s, H-10); 1.54 (3H, s, H-9"). *C NMR (125MHz,
CDCl3) 8C ppm:178.9(C-9); 163.5(C-3); 159.1 (C-1);
156.2 (C-4a); 152.3(C-6); 152.3 (C-10a); 144.3(C-7);
135.0(C-3"); 131.1 (C-8); 124.2 (C-7); 122.0(C-2'):
113.4 (C-8a); 111.5(C-2); 104.6(C-8); 102.3(C-5); 102.1
(C-9a); 89.9(C-4); 56.6 (7-OMe); 55.9 (3-OMe); 39.5(C-
5"; 26.4(C-6); 255 (C-10"); 21.0(C-1); 17.4 (C-9);
16.0(C-4").

Scutellarin (P4): pale yellow powder

6 (ppm) 'H NMR (600 MHz, CD;0OD): 6H: 7.90 (2H,
H-2'/H-6"); 6.85 (2H, H-3'/H-5); 6.81 (1H, H-8); 6.52
(1H, H-3); 5.28 (1H, H-1"- glucuronide); 4.25 (1H, H-
5"); 3.00-4.00 (m, H other Other glucuronides). & (ppm)
13C NMR (125 MHz, CDsOD): 183.0 (C-4); 171.5 (C-
6"); 164.7 (C-2); 162.0 (C-4"); 152.0 (C-7); 149.5 (C-9);
147.3 (C-5); 131.0 (C-6); 129.1 (C-2'/C-6"); 121.7 (C-1";
116.5 (C-3'/C-5"; 106.5 (C-10); 103.1 (C-3); 101.1 (C-
1"- glucuronide); 94.6 (C-8); 76.2 (C-3"); 75.5 (C-5");
73.4 (C-2"); 72.3 (C-4").

OH O

Figure 1: Isolated compounds chemical structures from Didierea madagascariensis Baill leaves.
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3.5 Free radical scavenging activity on DPPH.
The four extracts crude ethanolic (E.B), hexane (F1),
ethyl acetate (F2) and butanol (BuOH) extracts of

Didiereaceae  madagascariensis  leaves,  contain

antioxidant products (Figure 2).

Stationary phase : Silica gel 60
Developer : DPPH/ MeOH (2 mg/ ml)
Figure 2: Qualitative antioxidant test of Didiereaceae madagascariensis leaves extracts.

The DPPH is a stable radical with a maximum absorption
at 517 nm that can readily undergo scavenging by
antioxidant. It has been widely used to test the ability of
compounds as free-radical scavengers or hydrogen
donors and to evaluate the antioxidant activity of plant
extracts and foods.™*”!

The scavenging abilities of Didiereaceae
madagascariensis  Baill.  leaves  extracts  were
concentration dependent, usually expressed as ICs
values, the amount of antioxidant necessary to decrease
the initial concentration of DPPH by 50%. Lower 1Csq
value indicates a higher antioxidant activity. The ICs
values of each extract are compared with the 1Cg, value
of a-tocopherol (Table 1).

Table 1: Inhibition concentration 1Cs, of the sample
tested.

o
Extracts Ippg/;Jrr?LS O 1icy (Mg/mL)
Crude extract (E.B) 95,43 6,56 + 0,20
Ethyl acetate (F2) 95,64 543+0,15
n-Buthanol (F3) 76,05 33,31+ 0,10
a- tocophérol NT 11,43 +0,10

In this study, DPPH radical scavenging activity of the
tested samples was in the order ethyl acetate > crude
ethanolic > a-tocopherol > butanol; the crude ethanolic
extract of leaves showed high antioxidant capacity.
According to this method, crude ethanolic extract of
Didierea madagascariensis leaves exhibited an
antioxidant capacity (ICs,= 6.56 pg / ml), the antioxidant
capacity being more powerful than of a-tocopherol
(11.43 pg / ml), used as standard drug. Its antioxidant
capacity is focalised in ethyl acetate extract (ICs= 5.43

pg/ml).

3. DISCUSSION

The results of this study revealed that the ethanolic
extract of Didiereaceae madagascariensis Baill. leaves
exhibited a significant antioxidant activity. The
compounds isolated from ethyl acetate and butanol
extracts of the leaves of this species, found in many
species, have never been isolated before from

Didiereaceae family. Although bioassays were not
conducted on these isolated compounds, there were
previous studies reporting on their biological
activities.’**8 It has been reported that flavonoids and
1,6-dihydroxy-3,7-dimethoxy-2-(3,8’-dimethyloct-2’,7'-
dienyl)xanthone constitute the active biological
principles of most medicinal plants with antioxidant and
anti-inflammatory properties.!™ Quercetin is also known
to be a powerful antioxidant.” Scutellarin has been
shown to prevent of oxidative damage throught its
antioxidant ~ activity.?  7-Hydroxyisoformonetin s
reported to exhibit both antioxidant and anti-
inflammatory properties.??

4. CONCLUSION

The results of the present study showed that
Didiereaceae madagascariensis Baill. leaves has
antioxidant activity. This is justify with the isolated
phenolic compounds.
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