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Abstract

A pure compound lupeol llttp-20(29)-en-38-oll was isolated from the diethyl ether extract of Terminalia arjuna bark
and investigation of the antimicrobial effect of different extracts of the bark was performed. The pure compound
was separated using chromatographic methods including column chromatography, thin layer chromatography,
preparative thin layer chromatography and the structure ofthe compound was elucidated on the basis ofFTIR and
'H-NMR spectroscopic data. The antimicrobial activity of diethyl ether, chlorofo,4m.,,,ethyl acetate and ethanol
fractions was studied against l6 microorganisms and the ethanol and diethyl..gl[ei-i:xtracts showed moderate
antibacterial and antif'ungal activity.
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1. Introduction

Termhmlia arjuna Linn (family: Conrbretaceae) is a well
known large tree distributed throughout Bangladesh. It is
20-35m high tree and a commonly occurring medicinal
plant. It has effective values in Ayurveda for its various
therapeutic vahres [1]. Chemical constituents of differ.ent
classes such as hydrolysable tarurins [2], triterpenoid acids
and their glycosides [3,4], flavonoids [5], Phenolics [6] were
rcported from stem bark portion of Terminalia a4juna
species. Additionally, Arjunglucoside I-III, aujunic acid,
arjunetin, arjunolic acid, and terminoic acid also form group
of important constituents of the bark [7].

The bark of T. A$r.ma is used in Bangladesh as
cnrdioprotective agont in hypertension and ischaemic heart
diseases t8]. It is rich in various chemicals such as
polyplrenols (about 60-70%), phenyl propanoids, tannins
(20-24%), flavones, and flavonols and thus it finds useful
applications in the treatment of diseases like ulcers, blood
diseases, anemia and asthma. It also finds potential
applications in curing hepatic, congenital, venereal and viral
diseases. The bark powder is reported to show
hypocholesterolaemic and antioxidant effect [9]. Various
pharnracological shrdies cleciphered usefulness of bark
against angina pectoris, congestive heart failure,
clrdiovascular disorder, coronary heart disease,
artheriosclerosis and myocardial necrosis [10,1 IJ. Besides,
the nredicinal use of bark as fungicidal, antimicrobial,
antibacterial, antifertility and anti-human immune
deficiency virus induced diseases has also bcen evaluated
U2, l3). A numbcr of terpenoid saponins (arjunic acid,
arjunolic acid,. arjunetin, arjunglycosides). llavonoids
(arjunoue, arjunolone, luteolin), gallic acid, ellagic acid and
phytosterol have bcen isolated from the bark [14-16].

In the present work, a pure compound is isolated from
'I'enninalia arjuna bark and investigation of the
autimicrobial activity of ethanol, diethyl ether, ethyl acetate

Antimicrobial and chloroform extracts of the bark rvas done using disc
, diffusion method.

2. Materials and Method

General Experimental Procedure

The 'H-NMR was acquired on a Bruker DpX-400
spectrometer operating at 400.13MH2. IR spectroscopy (in
KBr) ryas performed on an IR Prestidge-21 FT-IR
spectrometer. Column chromatography was carried out
using silica gel (column grade, 60-120 mesh). Thin layer
clu'omatography was performed using Merck pre-coated
silica gel (G254). The spots were observed under UV lamp
and iodine vapor and spraying with vanillin-sulfuric acid
reagenl, followed by heating.

Plant Material

The plant species used in the present investigation was
collected from Jhenidah, Bangladesh and was identified by a
taxonomist from the Department of Botany, University of
Dhaka. The ba*bf Terwhralia arjtna were at first sun
dried for five consecutive days and finally was ground into a
coarse powder using a grinding machine.

Extraction and Isolation

1'he powdered bark (1 Kg) was immersed in ethanol (2.5 L)
at roonl temperature for 48 hours. The extract was collected
and the process of extraction was repeated tive times vvith
fresh ethanol. The extracts were combined. filtered using
Whatman no. 1 filter paper and concentrated by removal of
the solvent in a rotary evaporatol under reduced pressure at
a tempelature below 450C. A brownish gummy nlass was
obtained and was denoted as D. The concentrated ethanol
extract D was tiactioned by the modified Kupchan
partitioning method into petroleum etber, diethyl ether, ethyl
acetate and chloroform soluble fractions. Evaporation ofthe
solvents afforded petroleurn ether, diethyl ether, ethyl
acetate and chloroforn extract.

The diethyl ether soluble fi'action (6.5a g) rvas designated as
DE. TLC in different solvent systems shorved the fraction
DE to be a mixtul'e of several compounds. The resolution
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best found in a solvent nrixture of peholeum ether: A,ntimicrobial Activity
ethyl acetate (9:l), which showed thleg.spots at Rr 0.75'

0.95 and 0.42 with long tailing. Mais Df was subjected to

column chromatography for fiactionation on silica gel

(Kieselgel 60, mesh 70-230). The column was eluted rvith

the solvent mixture of petroleum ether: ethyl acetate (9:l).
Fractions of about 3 ml were collected in 60 test tubes and

examined separately on TLC plates. Seven portiols showing

spots in same place in TLC were mixed and were named as

IEF-I to DEF-7. The fractions were kept undisturbed for a

day for drying purpose. Preparative thin layer

chromatography (stationary phase- silica gel Fzs+, mobile
phase- 10% ethyl acetate in Petroleumbenzene, thickness of
plates 0.5mm) of fraction DEF-3 afforded three separate

bands and were marked as DEF-3a, DEF-3b, and DEF-3c'

TLC of DEF-3a (18 mg) gave single spot (R1 0'75) while

DEF-3b and DEF-3c gave multi spots.

lupeol [tup-20(29)-en-3p-ollz IR (KBr) (v,an-1): 3452'58
(OH); 2926.01 (CHz); 1633.71 (C: C); 1458.26 (CH);

137 s.25 (ClIr); 7 21.38 (CI{r).

'H-NMR (400 MHz, cDClr): 6 0.67 (1H, m, H-5), 0.70

(3H, s, H-24),0.79 (3H, s, H-28), 0.90 (3H, s, H-25), 0.91

(1H, s, H-27),1.05 (3H, s, H-23), l.12 (3H, s, H-26), 1'60

(3H, s, H-30), 1.19 (lH, trt,H-22a)' 1.46 (lH, nt'H.2.2b),
1.38 (lH, nq H-21a), 1.90 (lH, m, H-2lb),i2.4 Gt{' to.,tr,H-

l9), 3.19 (1H, dd, J : 13.5, 4.H2, H-3),4.69 (1H, m' I{-
29a),4.73 (1H, q H-29b). )'

The antimicrobial activity of different fractions was

determined using disc diffusion method [17]. Solutions of
the test samples were made by dissolving 8 mg of the

samples in 200p1 methanol. Dried and sterilized filter paper

discs (6 mm diameter) were impregnated with lOpl of the

test substances and the concentration was 4O0pg/disc. Discs

containing the test material were placed on nutrient agar

medium uniformly seeded wit!,!he test microorganisms.

Standard antibiotic disgs and bla*,disqs (impregnated with

solvents) were used ag,positive and negative control' These

plates were kept at. low temperature (40C) for 24 hours to

allow maximum diffusion. During this time dried discs

absorb water from the surrounding media and the test

materials dissolve and diffuse out of the sample disc. The

diffusion occurs according to the physical law that controls
the diffusion of molecules tluough agar gel. As a result there

is a gradual ,change in the concentration of test materials in
the media surrounding the discs [17]. The plates were then

incubated at370C for 24 hours to allow maximum growth of
the organisms. The antimiclroUiat activity of the test agent

was ditermined by measuiing the diameter of zone of
inhibition, iuhounding the medium, expressed in
millimeter.

Table t: Comparison of rH-NMR data of lupeol isolated from Terminalia aluna with previously reporled data [18,19].

No. tH-xMR of the isolated cornpound. 6 ppm IH-NMR, 6 ppm{Lupeol) [18,19]

I

2

J

5

6
7
9
l1
l2
l3
15

t6
18

19

2T

22
23
24
25

26
27
28
29
30

0.9E, 1.64

l.2l
3.19(dd, J:13.5,4172)

0.67
r.25,1.48

1.26
1.18
1.10
1.55
1.67
r.46

1.26, r.45
|.17
2.4

1.38 (lII, m, H-2la), 1.90 (1H, m,II-2lb)
l.t9 (1H, rn,tl-Z2a),1.46 (lH, m,H-22b)

1.05 (s)

0.70 ( s)

o.eo ( t
1.12 (s)
0.91(s)
0'79 (s)

4.69(br s),4.73 (br s)

0.95, 1.62

1.23

3. l6 (dd, I:11.2, 5.2 Hz)
0.65

1.33, 1.48

1.36
1.23
1.33
t.s4
1.59
1.49

I .36, 1.44
t.z8
2.25
1.23

1.18,1.36
0.94 (s)
0.73 (s)
0.80 (s)
1.00 (s)
0.92 (s)
0.76 (s)

4.54 (br s), 4.66 (br s)

1.60 (s 1.65
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lfable 2: Antibacterial activity of four partition fractions (ethanol, diethyl ether, ethyl acetate and methano l) of Terminalia
arjuna bark and standard disk Cipro Floxacin (30pg/disc).

Test Bacteria and Fungi Standard disk
CF (Cipro
Floxacin)

Ethanol
extract

Diethyl
Ether
extract

Ethyl
Acetate
extract

Chloroform extract

Gram Positive
Bacillius cereus 46 09 l0

Bacillius mepaterium 46 08 n
Bacilliius subtilis 43 08 10

Staphylococclts elffeus 43 07 09
Sarcina lutea 46 l0 09

Gram Negative
Escherichia coli '45 t0 07

Pseudomonas aureus 46 10 08
Salmonella paratvolti 46 08 09

Salmonella tiphi 46 09 07
Shisella bovdii 46 09 09

Shigella dysenteriae 45 10 08
Vibrio parahemolvticus 46 l0 08

Vibrio mimicus 46 09 l0
Fungi

Candida albicans 46 10 08
Aspergillus' niser 46 09 09

Sacc harro nryc es ce revaceae 46 08 09

3. Results and Discussion

Analysis of the isolated compound and structural
elucidation

"I'he isolated conrpound (18 mg) appeared as white pouder
a.rd was soluble in peffoleum ether, chlorofonn and ethyl
acetate. The IR specfium of 'l'E-l shorved absorption band
at 3452.6 cm-' for -OI{ str:etching, Absorption band at
2926.0 cml lvas due to presence of methylene C---I{
stretching. The absorption band at 1633J crrr' was due to
the presence of C: C stretching. The vibrations at 1458.2
crnl ancl 1375.2 crrr shor.ved tt* pr"r".r." of methylene C-
H and nrethyl C-II bencls. The absorption band at j2l.4 cmt
u'as due to rocking vibration methylene C-I{.

The 'H-NMR spectra revealecl the presence of seven tertiary
methyl protons at 6 0.70, 0.79, 0.90,0.91, 1.05, l.l2 and
1.60 (integrated for 3H-each). A characteristic sextet ofone
proton of lupeol was fbund at 6 2.4 I 99 -I-I. The FI-3 proton
showed a multiplet at 5 3.19 while a pair-of broad singlets at
6 4.69 and 5 4.73 (1H, each) was indicative of olefinic
protons at (H-29 a & b). These assignments are in good
agreement for the structure of lupeol (Table 1) [ I 8, l9].

Ihus the compound was identified as lupeol llup-20(29)-en-
3f-otl, C30H50O (Fig. 1.) by comparison with rH-NMR and
IR spectral data with reported values [ 18, 19].

Fig. 1: Shucture ofseparated compound lupeol

lhq-20(29)-en-3f,o4.

Antimicrobial activity

The antimicrobial activity of the four partition fractions
(diethyl ether, chloroform, ethyl acetate and ethanol) of
Terminalia arjuna bark and standard disk CF (Cipro
Floxacin) were investigated. The ethanol and diethyl ether
ertraction poftions showed moderate antibacterial and
antifungal activity. Other fractions did not show any
activity. The results are shown in Table 2.
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4. Conclusion

A new pentacyclic triterpinoid compound, lupeol [lup-
20(29)-en-3 B-oll, was'successfully isolated frorn the diethyl

ether extract of Tenninalia:' arjuna bark. Antimicrobial

screening of the extracted portions were done which showed

moderate results with ethanol and diethyl ether fractions

with the proof of the efficacy of medicinal value.
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