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ABSTRACT

In a continued drive to characterized the constituents of the fruits of Harungana
madagascariensis a plant widely used in ethnomedicine, this study is aimed at a
phytochemical screening—guided column chromatography fractionation and isolation
of triterpenoids from the non-polar solvent extract/fraction of the fresh and air-dried
fruits of Harungana madagascariensis Two extraction and isolation protocols:
isolation from the dichloromethane fraction from the cold macerated crude absolute
ethanol extract of the fresh fruits, and isolation from the n-hexane fraction of the cold
percolation crude chloroform extract of the air-dried fruit were employed. The
structure of the isolated triterpenoid was elucidated using spectroscopic techniques and
by comparing the obtained spectra data with that reported in literature. The known
pentacyclic isoprenoid ketone friedelin was isolated and characterized from both the
fresh and air-dried fruits of H. madagascariensis. The yield obtained with the air-dried
fruits was ninety fold higher compared to that with the fresh fruits. This study is
reporting for the first time the isolation of friedelin a known plant derived bioactive
triterpenoid from the fruits of H. madagascariensis a plant widely used in ethno-
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medicine.

ethnomedicine.
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INTRODUCTION

Harungana madagascariensis (Hypericaceae) is an
evergreen bushy tree in the forest of most West African
countries. It commonly called dragon blood tree. Its
various morphological parts are widely used in Africa
traditional medicine practice. It used in the treatment of
dysentery, diarrhea, anemia, typhoid and heart ailments
are documented.!® There are literatures on the scientific
evaluation of the antibacterial,l"® antiprotozoan,® and
antioxidant."®*? activities of fruits, stem bark, roots and
leaves of H. madagascariensis. Extensive report on the
phytochemical composition of different morphological
parts,'® are documented except fruits and flowers.
Recently, a report for the first time on the
characterization of the fatty acid constituents of the fruit
0il,™ in addition to earlier reports on the antibacterial.”®!
and proximate and antioxidant.'? properties of the fruits
of this plant, are the few apparent scientific
documentation available. As a follow-up to these earlier
report.?#%¥ and in a bid to isolate and characterize the
constituents of the fruits of this plant, this present study
aimed at the isolation of triterpenoids, reports for the first
time the isolation and structural elucidation of the known
pentacyclic triterpenoid ketone friedelin from the fruits
of Harungana madagascariensis using chromatography
and spectroscopic techniques.

——

MATERIALS AND METHODS

Sample collection and authentication

Fresh fruits of Harungana madagascariensis used for
this study were collected from the Medicinal Garden,
Faculty of Pharmaceutical Sciences, University of Port
Harcourt, Rivers State and authenticated by taxonomist
in the herbarium of the Plant Science and Biotechnology
Department, University of Port Harcourt with herbarium
number: UPH/P/080; UPH/V/1,219. They were air-dried
under ambient room condition, pulverized and used for
this study.

Reagents, solvents, equipment and apparatus used

All reagents used were of analytical grade and include:
chloroform, n-hexane, acetone, methanol, deuteriated
DMSO, concentrated sulphuric acid, acetic anhydride.
Equipment used include: rotary evaporator, Nuclear
Magnetic Resonance spectrometer,(Bruker Avance 500
MHz).

Extraction and isolation protocol for the fresh fruit

Fresh and pulverized fruits (600 g) was extracted
exhaustively with absolute ethanol by cold maceration
for 8 days with fresh replacement every 48 hours. The
absolute ethanol extract obtained was concentrated using
the rotary evaporator at temperature of 45°C and
partitioned with dichloromethane using a separating flask
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to afford the dichloromethane HMD and aqueous HMA
soluble fractions. The triterpenoid (C-30 isoprenoid)
containing dichloromethane soluble fraction HMD was
further  subjected to vacuum liquid column
chromatography separation using the mobile phase
gradient (n-hexane: dichloromethane-1:0, 1:1, 0:1 v/v).
At the conclusion of the elution with the stated gradient
of mobile phases, a total of twenty-nine eluates were
collected which were later pooled into eight fractions
(pF1-pF8) based on similarities in colour reaction with
chromogenic reagents and retardation factors Rf from
thin layer chromatography examination. From the
tritepenoid containing pooled fraction pF4 eluted as un-
pooled fractions 7 and 8 with n-hexane: dichloromethane
(1:1) was isolated a white crystalline solid coded Hf
(yield6 mg = 0.001 %wi/w) after recrystalisation with
acetone. Purity was ascertain by melting point
determination recorded on an electrothermal melting
point apparatus and are uncorrected in addition to having
a single spot after several conditions of TLC
examination.

Extraction and isolation protocol for the air-dried
fruit

Air dried and pulverized fruits (138.5 g in duplicate of
70.7 and 67.8 g) were extracted exhaustively with
chloroform by cold percolation. Briefly a menstrum of
the pulverized samples were transferred into a 250 ml
percolation tank and filled to the mark with chloroform.
It was then allowed to stand with the tap closed for 24
hours after which the chloroform extract was drained
into a clean empty conical flask. The process was
repeated two more times for exhaustive extraction. The
combined chloroform extract obtained was concentrated
using the rotary evaporator at temperature of 45°C and
the dried chloroform extract coded HMCE further
fractionated by exhaustive cold maceration in n-hexane.
The n-hexane extract was then concentrated using the
rotary evaporator at temperature of 45°C to obtain a
viscous oily mass coded HMHS. The constituents of the
n-hexane fraction HMHS were subsequently separated

(Ry) values

Hd: isolated
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using dried packed normal phase silica gel (200-400
mesh size) column chromatography with n-hexane-
chloroform 5 % stepwise gradient following an earlier
reported protocol.;;3 Briefly, The eluates were collected
at intervals of 50 ml and from fractions 7-19 eluted with
the mobile phase gradient n-hexane:chloroform (95:5 to
85:15 v/v) was isolated a white crystalline solid Hd
(yield 125 mg = 0.09 % wi/w) after washing with acetone
to remove fatty and phenolic impurities. Purity was
ascertain by melting point determination recorded on an
electrothermal melting point apparatus and are
uncorrected in addition to having a single spot after
several conditions of TLC examination.

Phytochemical Screening

Confirmatory triterpenoid phytochemical tests was done
using the Liebermann-Buchard and Salkowski’s
phytochemical screening reagents.[****]

Nuclear Ma%netic resonance spectroscopy analysis
The *H and *C NMR spectra were recorded at 500 MHz
(125 MHz for *C NMR analysis) on a Bruker Avance
NMR spectrometer in deuterated CDClz. Chemical shifts
are expressed in parts per million (ppm).

RESULTS AND DISCUSSION

As expected the yield of the compound friedelin was:
125 mg (0.09 % w/w) and 6 mg (0.001 %w/w) for the
air-dried and fresh fruits respectively. This showed that
prior drying of the fruits before extraction and isolation
of friedelin will result in approximately ninety fold
higher yield compared to when the fresh fruits is used.
The identity of the white crystalline solid compound Hf
and Hd isolated from the fresh and dried fruits
respectively was confirmed to be the same after TLC
examination using TLC technique with several mobile
phases with representative specimen as shown in Figure
1. The compound Hd/Hf gave a positive Lieberman test,
indicative of a triterpenoidal nucleus.

Chromatography conditions;

Stationary phase/adsorbent: silica gel HF 5,
Mobile phase: n-hexane:dichloromethane 1:1 v/v
Solvent front distance: 7 cm

Detection: Iodine fume

Hf: isolated compound from fresh fruits of H. madagascariensis

compound from dried fruits of A
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Figure 1: Representative thin layer chromatography profile of compounds Hf and Hd isolated respectively from

the fresh and dried fruits of H. madagascariensis
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Compound Hf/Hd: Friedelin (Synonym friedalan-3-one) isolated from the fruits of H. madagascariensis

The NMR (*H and **C) spectra as rationalized in Table 1 carbons with corroborating evidence for eight
are evident with eight angular methyl protons one of methyl(CH3), eleven methylene (CH,), four methine
which is a doublet (H23), eleven methylene protons and (CH), six quartenary (C) and one ketone (C=0 ; dc
four methine protons signals from *H-NMR analysis and 213.10ppm; C3) carbon signals from the DEPT-135
from the *C-NMR/DEPT-135 analysis a total of 30 analysis.

Table 1: NMR spectral data of the compound Hd/Hf isolated from H. madagascariensis fruits, compared with
that of friedelin in Literature in CDCl; (8 in ppm).

Position | &,ppm | &, ppm literature™ | 5. ppm | DEPT-135 | 8. ppm literature™
1 1.97,1.79 1.95,1.71 22.30 CH, 22.3
2 2.39, 2.27 2.37,2.27 41.54 CH, 41.5
3 - - 213.10 213.20
4 2.26 2.25 58.23 CH 58.20
5 - - 42.15 42.10
6 1.72,1.28 1.73,1.28 41.29 CH, 41.50
7 1.48,1.36 1.49,1.36 18.24 CH, 18.20
8 1.38 1.38 53.10 CH 53.10
9 - - 37.45 37.40
10 1.52 1.53 59.47 CH, 59.50
11 1.48,1.27 1.45,1.26 35.63 CH, 35.60
12 1.32,1.30 1.33,1.33 30.51 CH, 30.50
13 - - 39.70 39.70
14 - - 38.30 38.30
15 1.48,1.28 1.47,1.27 32.42 CH, 32.40
16 1.58,1.35 1.58, 1.35 36.01 CH, 36.00
17 - - 30.00 30.00
18 1.56 1.56 42.79 CH 42.80
19 1.37,1.20 1.37,1.21 31.94 CH, 35.30
20 - - 28.18 28.20
21 1.50, 1.32 1.50,1.31 32.77 CH, 32.80
22 1.50, 0.97 1.50, 0.94 39.26 CH, 39.20
23 0.90 (3Hd) 0.88 6.84 CH; 6.80
24 0.74(3Hs) 0.71 14.66 CH; 14.60
25 0.89(3Hs) 0.86 17.96 CH; 17.90
26 1.02(3Hs) 1.00 20.27 CH, 20.20
27 1.07(3Hs) 1.04 18.68 CH, 18.60
28 1.20(3Hs) 1.17 32.10 CH, 32.10
29 1.02(3Hs) 0.99 35.04 CH, 35.00
30 0.97(3Hs) 0.94 31.79 CH, 31.80

Key: 3Hs singlet methyl protons signal; 3Hd: doublet methyl protons signal

When these observed spectra (*H and *C the NMR be similar. Report on the isolation of friedelin from the
chemical shifts) data for Hd/Hf were compared with stem bark of this plant™ have been documented.
literature reports for friedelin,*® they were observed to Friedelin (synonym friedalan-3-one) is an isoprenoid of
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the triterpenoid class. It is a triterpene ketone and has
been found to be one of the most ubiquitous triterpenoids
in nature. It was first isolated in abundant amount from
the bark of the cork tree Quercus suber L. (Fagaceae).
Since then, it has been isolated from several other
plants.*" ! Several biological activities have been
reported for friedelin isolated from various medicinal
plants some of which include: in-vivo analgesic, anti-
pyretic and anti-inflammatory activities.””  Others
documented  biological  activities include: its
antibacterial,**?®!  anti-fungal,”  anti-Plasmodium
falciparum,B?  antioxidant,*  pesticidal,*?  and
antidiabetic.**!  Considering these diverse biological
properties of friedelin, its presence in the fruits could
offer an explanation for some of the reported use of H.
madagascariensis in ethnomedicine.

CONCLUSION

This study is reporting for the first time the isolation of
the known pentacycli triterpenoid friedelin from the
fruits of H. madagascariensis a plant widely used in
ethno-medicine. This finding aside offering a rationale
for some of the ethnomedicinal uses of this plant as well
as being of chemosystemic relevance could be utilized as
biomarker for standardization of medicinal herbal
preparations containing this plant.
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