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ABSTRACT

Aims: To provide complete data on the alike and differentiating characters of the bark of six
species of Prunus i.e. P. amygdalus Stokes, P. armeniaca L., P. cerasoides Buch.-Ham. ex D.Don,
P. domestica L. and P. persica (L.) Batsch vis-a-vis P. africana (Hook.f.) Kalkman of family
Rosaceae, with an aim of encouraging the use of more species of Prunus against men’s problems
and be a part of the management plan of Pygeum.
Place and Duration of Study: The research work has been carried out in University Institute of
Pharmaceutical Sciences, Panjab University, Chandigarh, India between September 2011 and
October 2016.
Methods: Systematic evaluation of the similarity and differences based on the morphological
evaluation; anatomical and microscopical description; physico-chemical analysis; total phenolics,
flavonoids, flavonols and sterols content; chemical profiling through TLC and HPLC suitably
corroborated by chemometric analysis; together with efficacy against oxidative stress and

Original Research Article



Karan et al.; EJMP, 20(3): 1-24, 2017; Article no.EJMP.35897

2

inflammation, the important factors involved in disease progression of BPH.
Results: The plants under study showed many comparable features related to morphology,
anatomy, microscopy, total content of various active constituents and significant biological activity.
The chemical similarity between the species was supported by chemometric analysis of their HPLC
fingerprint profile. The remarkable membrane stabilising activity in controlling inflammation and
protective effect against oxidative stress corroborated their usefulness in BPH.
Conclusions: The study shall be of interest to people across the globe with diverse backgrounds
for making correct identification and suitable selection of the Prunus species. It will not only
enhance the therapeutic value of more species of Prunus, but will directly or indirectly contribute in
the preservation of an autochthon plant P. africana from the dangers of getting extinct.

Keywords: Pygeum; Prunus species; comparative study; fingerprint profile; similarity analysis;
chemometrics; membrane-stabilizing and antioxidant activity.

1. INTRODUCTION

The tradition of using medicinal plants as a key
source of medicines has existed since
antediluvian times. Medicinal plants are not only
an innate component of various traditional
medicine systems, but continue to be the power
house of modern drug discovery programs as
well. Nearly 35,000 to 70,000 flowering species
of an estimated 3.5 million plants have been
used medicinally around the world [1]. The
number of plant drugs originating directly or
indirectly from the natural sources constitutes
more than 35% of all drugs and their clear
dominance to an extent of 70% or more in some
of the disease areas like cancer and infectious
diseases is well known [2]. However, a large
population in the developing and under-
developed countries have a preference for their
own systems of indigenous medicine for one or
another reason. This aspect has been
extensively exploited by big industrial houses
more for their own benefits and making the use
of traditional medicines a serious issue for
biodiversity, especially for those valuable plants
which are habitat specific and collected
indiscriminately from the wild sources. P.
Africana (Hook.f.) Kalkman (Pygeum), family:
Rosaceae is one such plant used extensively for
its role in the treatment of benign prostate
hyperplasia (BPH) [3,4], but is currently
struggling for its survival. It is a popular
traditional remedy for treating men’s urological
diseases in African continent [5,6]. Europe
noticed the usefulness of this plant in the 17th

century in controlling bladder discomfort and the
old men diseases [6,7,8]. The efficacy and safety
of Pygeum against BPH has been proved
through many clinical trials [9,10,11]. The
Pygeum bark is said to be used not only by the
traditional healers but also by local people for
BPH by making their own collections [5]. An

important and critical issue with this plant is its
inclusion in Appendix II of the CITES (the
Convention on International Trade in
Endangered Species of Wild Fauna and Flora)
owing to over exploitation [3,12,13] and its
international trade is regulated [14]. The
destructive harvesting through wild collections
has led to deforestations leaving little scope for
the unusual ability of the plant to regenerate its
bark [13,15]. The habitat specific and slow
maturity of the plant has further threatened the
survival of P. africana [15] demanding attention
of the scientific community to find possible
solutions for the conservation of the species. A
strong recommendation by UNESCO to look for
the alternative sources, together with Food and
Agricultural Organization (FAO) statement that,
approaches for the conservation of the species
must be kept flexible and diverse focussing on
different options [13] made us to plan our study
with an exigent need to look for a solution to
P. africana problem. It aimed at effective
utilization of resources widely available across
the globe of both wild-collected and cultivated
Prunus species other than P. africana. The work
has already started in the direction of using other
renewable sources with reports on improved
process for Pygeum extraction using stem
cuttings/twigs of P. domestica L. [16,17,18].
Prunus is a large genus of around 430 species
including a sizeable number of plants of
important edible stone fruits well known for their
high nutritional value (almonds, cherries, plums,
peaches and apricots). The selected plants are
not as habitat specific as Pygeum and are known
to be more widely distributed across the globe as
shown in Fig. 1 and Table 1.

Pygeum is a famous remedy for treating benign
prostate hyperplasia. All the selected plants viz.
P. amygdalus Stokes (Almond, Sweet almond
and Badam), P. armeniaca L. (Apricot, Khurmani
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and Zardalu), P. cerasoides Buch.-Ham. ex
D.Don (Sour cherry, Padam and Paija), P.
domestica L. (Wild plum, Alubukhara and
Alucha) and P. persica (L.) Stokes (Peach,
Nectarine, Shaftalu and Aru) and the official
drug P. africana (African cherry, Pygeum) are
known to be used against inflammation
[3,6,7,43,44,45,46] which is one of three major
factors involved in BPH [47]. A well-established
correlation between BPH and inflammation is
reported in literature [48,49]. A careful literature
search showed that there is no published report
drawing a total comparison between the selected
species of Prunus. Hence, the present study was
planned to provide a comprehensive data on the
pharmacognostic, phytochemical and biological
comparison of the bark of selected plants
covering morphological evaluation, anatomical
and microscopical description (transverse section
and powder microscopy), physico-chemical
analysis and chromatographic fingerprinting. The
total phenolics, flavonoids, flavonols and sterols
considered responsible for the biological activity
were also estimated. HPLC fingerprinting using
chemometrics as a statistical tool of similarity
analysis and the biological activity principally
based on membrane-stabilizing activity for anti-
inflammatory evaluation together with antioxidant
activity, two of the three key factors involved in
BPH were included in the study to strengthen the
comparison. Recently, we have reported the anti

BPH activity of the Prunus species selected for
current study [50]. A preparation (Sitoprin,
CR002) based on P. domestica (and not P.
africana) under the name of Pygeum [16,17,18]
has already come up. Thus, in light of the fact
that there is every possibility of the use of Prunus
species as Pygeum ‘other than P. africana’, it is
of high relevance to fully characterize the bark of
these plants for correct identification and suitable
comparison. The strong explanatory notes
covering multiple aspects in this study are well
timed and will encourage the use of widely
available Prunus species while helping many
countries in utilizing their own resources and
contribute in the preservation of an autochthon
plant P. africana from the dangers of getting
extinct.

2. MATERIALS AND METHODS

2.1 Geographical Distribution

The information on the pattern of the distribution
of plants under investigation was collected from
various resources including Flora, published
reports, country databases, web searches. The
collected data is compiled both in a map (Fig. 1)
as well as in tabulated form (Table 1) for better
understanding and the consulted references are
cited in table.

Fig. 1. Map showing geographical distribution of the selected species of Prunus
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2.2 Collection and Authentication of
Plants

The collections of the bark of P. amygdalus, P.
armeniaca, P. cerasoides and P. persica were
made in 2010-2011 from Dr. Y.S. Parmar
University of Horticulture & Forestry, Nauni,
Solan (Himachal Pradesh, India) and that of P.
domestica from Kangra and its surrounding
areas (Himachal Pradesh, India) in 2012.
Chemical Resources, Panchkula, India provided
the genuine sample of P. africana bark. The
samples (voucher numbers 236-241 for P.
domestica, P. amygdalus, P. armeniaca, P.
cerasoides, P. persica and P. africana) were
authenticated by National Institute of Science
Communication and Information Resources
(NISCAIR), New Delhi vide Ref-No
NISCAIR/RHMD/Consult/-2012-13/2031/39.

2.3 Chemicals and Reagents

All the chemicals, reagents and solvents used in
the study were of analytical grade and purchased
from E. Merck Pvt. Ltd., India. β-Sitosterol,
ascorbic acid and trolox were obtained from
Sigma-Aldrich Chemicals Pvt. Ltd. A reference
sample of docosyl ferulate was provided by the
Medicinal Chemistry Unit of the Division of
Pharmaceutical Chemistry, University Institute of
Pharmaceutical Sciences, Panjab University,
Chandigarh, India.

2.4 Morphological Evaluation

The organoleptic characters were evaluated by
means of the organ of sense and appearance of
the drug. The external morphological characters
of the bark of all the selected species were noted
for the study.

2.5 Anatomical Study and Powdered
Microscopy

The transverse section (TS) of the bark of
different species of Prunus was taken for the
anatomical study. The sections were mounted
with glycerine and observed under microscope.
For powder microscopy, the finely powdered
sample was mounted in chloral hydrate and
glycerine, covered with a cover slip and
examined under microscope. The different cell
components (cork, collenchyma, cortex, phloem
fibres, sclereids and calcium oxalate crystals)
were noted and photomicrographs were taken by
using a digital camera fitted with the Nikon-90i

microscope. The powdered samples were also
subjected to chemomicroscopy for starch,
lignified cells, tannins and anthraquinone
derivatives.

2.6 Phytochemical Screening

Reported recently by our laboratory [50].

2.7 Physico-chemical Analysis

Physico-chemical parameters of the powdered
drug such as total ash, acid-insoluble ash, water-
soluble ash, water-soluble extractive, alcohol-
soluble extractive and moisture content were
determined according to the standard methods
[51].

2.8 Estimation of Total Amount of
Phenolics, Flavonoids, Flavonols and
Sterols

The total phenolics, flavonoids, flavonols
and sterols of each Prunus species were
determined according to the reported methods
[52,53,54,55,56].

2.9 Total Phenolics

The total phenolic content was estimated by the
Folin-Ciocalteu colorimetric method, using gallic
acid as a standard phenolic compound by slight
modification [52]. Briefly, 0.5 mL (in triplicate) of
the filtered extract was mixed with 2.25 mL of
distilled water and 1.25 mL of 0.2 N Folin-
Ciocalteu reagent. After 5 min, 1 mL of the
saturated sodium carbonate solution (7.5%) was
added. The absorbance of the resulting blue-
coloured solution was measured at 765 nm after
incubation at 30°C for 1.5 h with intermittent
shaking. Quantitative measurements were
performed, based on a standard calibration curve
of six points: 3.125, 6.25, 12.5, 25, 50 and 100
µg/mL of gallic acid in methanol. The total
phenolic content was expressed as gallic acid
equivalents (GAE) in mg/g of dry material.

2.10 Total Flavonoids

The flavonoids content was determined by the
standard procedure using rutin as reference drug
[53,54]. Briefly, 1 mL of the plant extract (10
mg/mL) was mixed with 1 mL of aluminium
trichloride (20 mg/mL) in methanol and a drop of
acetic acid and the volume was made up to 25
mL with methanol. The absorption was measured
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at 415 nm after 40 min. Blank samples were
prepared from 1 mL of the plant extract and a
drop of acetic acid, and then diluted to 25 mL
with methanol. The absorption of the standard
rutin solution (0.5 mg/mL) in methanol was
measured under the same conditions. The
experiment was performed in triplicate. The
amount of total flavonoids in plant samples
expressed as rutin equivalent (RE), was
calculated by the following formula:

X=(A . m0)/(A0 . m)

Where X=flavonoid content, mg/mg plant extract
in RE; A=absorption of plant extract solution;
A0=absorbance of standard rutin solution;
m=weight of plant extract in mg; m0 = weight of
rutin in mg.

2.11 Total Flavonols

The content of flavonols was determined using
rutin as a reference standard [53,54]. Briefly, 1
mL of the methanolic drug extract (10 mg/mL)
was mixed with 1 mL of aluminium trichloride (20
mg/mL) and 3 mL of sodium acetate (50 mg/mL),
kept for 2.5 h and absorbance was read at 440
nm. The absorption of the standard rutin solution
(0.5 mg/mL) in methanol was measured under
the same conditions. The experiment was carried
out in triplicate. The amount of total flavonols in
plant samples expressed as rutin equivalent
(RE), was calculated by the following formula:

X=(A . m0)/(A0 . m)

Where X=flavonoid content, mg/mg plant extract
in RE; A=absorption of plant extract solution;
A0=absorbance of standard rutin solution;
m=weight of plant extract in mg; m0=weight of
rutin in mg.

2.12 Total Sterols

The total phytosterols content was determined by
Liebermann-Burchard (LB) reagent method
[55,56]. The reagent was prepared by taking 50
mL of acetic anhydride in amber glass vial, kept
in ice bath for 30 min and then 5 mL of sulphuric
acid was added carefully. About 1 g of the plant
drug was extracted with 50 mL of chloroform,
dried and reconstituted with chloroform up to 8
mL. Next, 1 mL of the drug solution was mixed
with 1 mL of prepared LB reagent, the volume
was made up to 5 mL with chloroform and the
absorption was measured at 625 nm after 5 min.
Chloroform was used as blank. The absorbance

of standard β-sitosterol (1 mg/mL) in chloroform
was measured using same procedure and
conditions. The total phytosterol content (TPC)
was calculated as β-sitosterol (g%) using the
photometric standard equation:

TPC=Cs. Aa/As

Where: Cs=Standard concentration;
Aa=Absorbance of the sample; As=Absorbance
of the standard.

2.13 Chromatographic Studies

2.13.1 TLC fingerprinting

The comparative TLC chromatograms and total
fingerprint profiles with optimum resolution were
developed using pre-coated silica gel F254 plates
[E. Merck (India) Ltd., alumina base, 0.2 mm
thickness] and using the solvent systems of
toluene:ethyl acetate (8:2) for β-sitosterol and
hexane:acetone:formic acid (8:1.5:0.5) for
docosyl ferulate. The reference USP markers
and extracts were applied as bands of 1 cm
width using Camag Linomat 5. The running
distance was kept at 8 cm and anisaldehyde-
sulphuric acid reagent was used as derivatizing
agent followed by heating at 110 °C for 5 min or
till the bands developed colour. The TLC
fingerprint profiles were recorded as images
under UV at 366 nm for docosyl ferulate and
under white light after derivatization for β-
sitosterol on Camag Reprostar fitted with D×A
252 16 mm camera. Further, the developed TLC
plates were scanned at 545 nm (for β-sitosterol)
and at 323 nm (for docosyl ferulate) in CAMAG
TLC scanner 3. The TLC fingerprint
chromatograms were recorded for comparison
and an overlay of the densitometric scan of
Prunus species with docosyl ferulate and β-
sitosterol was obtained.

2.13.2 HPLC fingerprinting

The HPLC fingerprint profile of different species
of Prunus was developed using Aquity HPLC
system (Waters Corporation, Milford, MA, USA)
equipped with tunable UV detector. The
chromatographic separation was performed on
Hibar C18 column (E. Merck, 250 × 4.6 mm, 5
μm) maintained at 30°C, with the detection
wavelength set at 323 nm. The mobile phase
consisted of water:methanol:acetonitrile (1:91:8)
with a flow rate of 1 mL/min for 30 min. The
Empower 2 chromatography software was
applied in data acquisition and data processing.
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2.13.3 Analysis of chemical variability

The HPLC fingerprint profiles of Prunus species
were generated on a reverse phase column and
this data was used for chemometric analysis
using SPSS 16.0 software. Hierarchical
clustering analysis (HCA) was done using Ward’s
method and squared Eluclidean distance was
calculated. Dendrogram was generated based on
the peak areas of different peaks obtained in the
HPLC fingerprint of different species of Prunus to
know about the chemical variability.

2.14 Pharmacological Studies

2.14.1 Experimental animals

The animal studies were approved by the
Institutional Animal Ethics Committee (IAEC)
vide ref. no 282/IEAC dated 30.08.2012 and the
animals were used according to the CPCSEA
(Committee for the Purpose of Control and
Supervision of Experimentation on Animals)
guidelines. The male Wistar rats were procured
from the Central Animal House, Panjab
University, Chandigarh, India. The animals were
kept in animal house maintained under normal
controlled environment conditions and used for
the collection of blood sample.

2.14.2 Membrane stabilisation activity

The rat red blood cell (RRBC) membrane
stabilisation method is a simple, economical and
reproducible technique used for the estimation
of anti-inflammatory activity [57,58]. The
inhibition of erythrocyte membrane lysis, thereby
stabilizing the RBC membrane is the basis of this
test. The experiment was carried out according
to the reported procedure reported [59]. The
blood was collected under ether anaesthesia
from the eye of the rats using aseptic precautions
and mixed with equal volume of sterilized Alsever
solution.

The blood was centrifuged at 3000 rpm for 10
min. The packed cells were washed thrice with
isotonic phosphate buffered solution (pH 7.0) and
10% v/v suspension was made with isotonic salt
solution. The standard (diclofenac sodium) and
test samples were prepared by suspending the
residues in 0.32% hypotonic solution in PBS (pH
7.0). Briefly, the assay mixture contained 0.5 mL
of RRBC suspension and 4.5 mL of the
hypotonic solution containing either extract or
standard. The control was taken without any test
substance. All the assay mixtures were

incubated at room temperature for 30 min and
centrifuged at 3000 rpm for 15 min. The
haemoglobin content in the supernatant solution
indicating the extent of haemolysis was
estimated using spectrophotometer at 560 nm.

Percentage protection=[(OD control–OD sample) /
OD control] × 100

2.14.3 Antioxidant activity

2.14.3.1 DPPH˙ asaay

DPPH (1,1-diphenyl-2-picrylhydrazyl) scavenging
activity was determined by slightly modified
spectrophotometric method [60]. A solution of
DPPH radical in methanol (100 µM) was
prepared freshly and to measure the scavenging
activity, 1 mL aliquot of this solution was mixed
with 1 mL of the test samples and standard
ascorbic acid at different concentrations and the
volume was made up to  4 mL with methanol.
The methanolic solution of DPPH was used as
control. After shaking, the test tube containing
solutions were incubated for 30 min at room
temperature and kept away from light. The
absorbance was measured at 517 nm, the
percentage of DPPH radical-scavenging activity
of each test drug was calculated and the results
were expressed as IC50 value. All the
determinations were performed in triplicate.

Per cent scavenging activity=(Abscontrol-
Abstest/Abscontrol) × 100

2.14.3.2 ABTS assay

The ABTS radical-scavenging activity was
performed following the reported method [61].
The ABTS radical cation (ABTS+.) was produced
by reacting 7 mM stock solution of ABTS with
2.45 mM potassium persulphate and the mixture
was allowed to stand in the dark for 12-16 h at
room temperature to produce a dark coloured
solution. This stock solution was diluted with
methanol to give a final absorbance value of
about 0.7 ± 0.02 at 734 nm before use. Different
concentrations of the test substance were
prepared and about 1 mL of the sample solution
was mixed with 1 mL of the diluted working
ABTS+. solution, and volume was made up to 4
mL with methanol. The absorbance was
measured 6 min after the initial mixing at 734 nm.
The absorbance of the control sample was
measured using 1 mL of the ABTS solution with
3 mL of methanol. Trolox (6-hydroxy-2,5,7,8-
tetramethylchroman-2-carboxylic acid), the water
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soluble analogue of vitamin E was used as a
reference standard. The standard curve was
prepared by measuring the reduction of the
ABTS+. solution with different concentrations of
trolox solution exactly after 6 min with initial
mixing. The percentage inhibition was calculated
according to the formula and expressed as IC50
value. Further, the radical-scavenging activity
was expressed as the trolox equivalent
antioxidant capacity (TEAC).

Per cent scavenging activity=100-(100 x
Abstest -Absblank/Abscontrol)

2.15 Statistical Analysis

Statistical analysis was done using one way
analysis of variance followed by Dunnets t test.
The values P < 0.05 were considered
significantly.

3. RESULTS

3.1 Geographical Distribution

The selected plants under study were found to
be growing very widely all over the globe. Their
distribution with country details is given in
Table 1 and Fig. 1.

3.2 Morphological Description

The organoleptic characters noted for the Prunus
species under study showed that the stem bark
occurs as flat or curved pieces; varying in length
and width; outer surface rough, uneven, wrinkled,
having exfoliating cork and blackish-brown or
yellowish-brown in colour with fibrous/rough/
laminated fracture. The inner surface is largely
uneven, brown to buff in colour with
splintery/fibrous fracture. The taste is bitter and
having a characteristic odour. The observed
characteristic organoleptic features of bark of
Prunus species (Fig. 2A-F) are listed in Table 2.

3.3 Microscopic Evaluation

3.3.1 Anatomical description

The microscopic structures of all the samples
were studied by observing hand-cut transverse
sections at 200X magnification using Nikon-90i
microscope. Grossly, the TS of bark showed
typical pattern constituting the cork, collenchyma,
cortex, phloem, phloem fibres, medullary rays,
sclereids and calcium oxalate crystals. The cork
consisted of well-developed compact zone of
cells, exfoliating at many places, occasionally

traversed with sclereids as a continuous layer or
in patches lying next to it. The thickest zone of
cork tissue was observed in P. cerasoides (40-50
layers) and thinnest in P. armeniaca (8-10
layers). The isolated sclereids were also present,
scattered within cortex and phloem. The cork is
followed by layers of tangentially elongated
cells of collenchyma. The multi-layered cortex
constituting an oval to rounded parenchyma cells
was characterized by the presence of phloem
fibres which occur singly and also in groups. The
widest zone of cortex was observed in P.
amygdalus (60-70 layers) and that of P.
cerasoides was minimum in width (20-25 layers).
The phloem consisted of phloem parenchyma,
phloem fibres, traversed by the wavy, uni- or bi-
to multiseriate medullary rays and occasionally
by calcium oxalate crystals and sclereids. The
medullary rays were uniseriate in P. amygdalus,
multiseriate in P. africana and uni- to multiseriate
in other four species. The calcium oxalate
crystals of rosette & prismatic shape and of
various sizes were seen throughout the
parenchymatous cells of cortex and also found
scattered in the phloem region. The images of
representative transverse sections of these drugs
are shown in (Fig. 3A-F) and the characteristic
details have been summarized in Table 3.

3.3.2 Powder microscopy

The powder microscopy showed the fragments of
polygonal to rectangular thick walled cork cells
embedded with dark brown tannin content. Thick-
walled, both lignified and non-lignified fibres
having narrow lumen with pointed to blunty
pointed ends, except for P. africana which
consisted of lignified fibres only were observed.
The size of fibres was largest (upto 95 μm) in P.
africana and P. persica and smallest (upto 13
μm) in P. amygdalus. The elongated and/or
isodiametric sclereids with wide or narrow-lumen
were present in all the species. Fragments of
vessels with scalariform and/or spiral thickenings
were observed in P. africana, P. amygdalus, P.
armeniaca and P. persica. Plenty of large and
variable sized prismatic (upto 9 μm) and/or
rosette (upto 10 μm) shaped crystals scattered
as such throughout or embedded in the
parenchymatous cells were seen which were few
in number in P. africana, P. amygdalus and P.
persica. The chemomicroscopy study showed
the presence of lignin, tannins and
anthraquinone derivatives in all the samples. The
detailed distinguishing microscopic features of
each bark sample are tabulated in Table 4 and
Fig. 4A-H.
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Fig. 2. Morphological characteristics of the bark of different species of Prunus:
(A) P. africana; (B) P. amygdalus; (C) P. armeniaca; (D) P. cerasoides; (E) P. domestica and

(F) P. Persica
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Fig. 3. Transverse section of the bark of different species of Prunus x10; (A) P. africana;
(B) P. amygdalus; (C) P. armeniaca; (D) P. cerasoides; (E) P. domestica; (F) P. persica; ck:

cork; scl: sclereids; col: collenchyma; ct: cortex; ph: phloem; fb: fibre; rc: rosette crystal; pc:
prismatic crystal; phf: phloem fibre; mr: medullary rays



Karan et al.; EJMP, 20(3): 1-24, 2017; Article no.EJMP.35897

10

Table 1. Summary of the selected species of genus Prunus

Name of the species Common name Distribution Reported constituents of the bark Pharmacological activity of the
bark

Reference(s)

P. africana (Hook. f.)
Kalkman

African plum; red
stinkwood

Africa (Cameroon, Nigeria, Ethiopia,
Madagascar, Burundi, Democratic
Republic of Congo, Rwanda, Tanzania
and Uganda, Kenya, Sudan, Tanzania and
Uganda, Malawi, Tanzania and Zambia,
Mozambique and Zimbabwe, Lesotho,
South Africa and Swaziland)

Myristic acid, palmitic acid, β-sitosterol,
campesterol, daucosterol, ursolic acid,
oleanolic acid, friedelin, epimaslinic
acid, n-tetracosanol, n-docosanol,
docosyl ferulate and amygdalin

Remedy for stomach-ache,
constipation, toothache, cough,
fever, muscle pains, weak joints,
general body pains and BPH.

[3,19,20,21,22,23,24,25,
26,27,28,29]

P. amygdalus Batsch Almond; bitter
almond; sweet
almond

India, Arabian Peninsula, Western Asia,
Mediterranean region, temperate Asia,
Australia and USA (California, Alabama
and Utah)

Kaempferol, quercetin 3,4’-diglycoside
and persicogenin 3’-glucoside

NR [19,20,21,22,23,30,31,32]

P. armeniaca L. Common apricot India, China, Mid-Asia, widely cultivated,
Russia, Europe (Germany and Turkey),
Mongolia, Australia and USA

NR NR [19,22,31,33,34]

P. cerasoides D. Don Sour cherry; wild
Himalayan
cherry; padam
(India)

China, Eastern Asia, Indian Subcontinent,
Indo-China, Bhutan, Thailand, Vietnam,
Myanmar

Sakuranetin, naringenin 4’-methyl ether
xyloside, taxifolin, β-sitosterol,
chrysophanol, emodin, physcion and
orientalone

In skeleto-muscular problems,
sprain/fracture, hair oil massage and
used in neuralgia.

[19,20,21,22,23,31,32,35,
36,37]

P. domestica L. European plum
and common
plum

Widely cultivated, probable origin Eurasia
(China, India, Indonesia, Pakistan, Russia,
Germany, Iran, Turkey, Thailand, UK,
France, Italy, South Korea, Spain,
Ukraine, Malaysia, Greece), Australia,
Costa Rica, Guatemala, Honduras,
Mexico, Canada, Mexico, Peru, Denmark
and USA

NR Febrifuge [19,20,21,22,23,32,38,39,
40]

P. persica (L.) Batsch Peach, nectarine,
aru and alu

India and China, Australia, Canada, Peru,
Argentina and USA

Eriodictyol, persicogenin, persiconin, β-
sitosterol

Leprosy, jaundice, antibacterial and
insecticidal

[19,20,21,22,23,24,32,40,
41,42]

NR: Not reported
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Table 2. Morphological characters of the bark of different species of Prunus

Feature P. africana
(Fig. 2A)

P. amygdalus
(Fig. 2B)

P. armeniaca
(Fig. 2C)

P. cerasoides
(Fig. 2D)

P. domestica
(Fig. 2E)

P. persica
(Fig. 2F)

Colour Outer surface Brown Blackish-brown Dark-brown Greyish -brown Dark-brown Yellowish-brown
Inner surface Brown Buff Buff Buff Buff Buff

Length (cm) 4-7 5-15 10-15 10-15 5-15 10-25
Breadth (cm) 2.5-3.5 07-1.0 0.5-0.8 2.0-4.0 2.5-3.5 0.8-1.2
Thickness (cm) 0.8-1.0 0.2-0.3 0.1-0.2 0.1-0.3 0.1-0.2 0.1-0.2
Texture Flat, dense, outer surface

wrinkled, exfoliated, inner
surface having
longitudinal striations

Curved, outer surface
wrinkled, exfoliated,
inner surface uneven

Curved, outer surface highly
wrinkled, exfoliated, inner has
longitudinal striations

Flattened, external surface
showed transverse wrinkles,
inner surface uneven

Curved, outer surface
wrinkled, exfoliated,
inner surface having
longitudinal striations

Flattened, outer surface
wrinkled, exfoliated, shows
lenticels and inner surface
uneven

Fracture Outer surface Fibrous Rough Short Rough Rough Laminated
Inner surface Splintery Splintery Splintery Fibrous Fibrous Fibrous

Odour Characteristic Unpleasant Pleasant Unpleasant Pleasant Very faint
Taste Bitter Bitter Not characteristic Mild bitter Mild bitter Not characteristic

Table 3. Anatomical characters of the bark of different species of Prunus

Feature P. africana
(Fig. 3A)

P. amygdalus
(Fig. 3B)

P. armeniaca
(Fig. 3C)

P. cerasoides
(Fig. 3D)

P. domestica
(Fig. 3E)

P. persica
(Fig. 3F)

Cork Brownish thick-walled,
compact and exfoliated
(10-15 layers)

Brownish thick-walled,
compact and exfoliated
(10-12 layers)

Brownish thick-walled,
compact and exfoliated
(8-10 layers)

Brownish thick-walled and
compact
(40-50 layers)

Brownish thick-walled,
compact and exfoliated
(25-30 layers)

Brownish thick-walled,
compact and exfoliated
(10-15 layers)

Collenchyma Tangentially elongated cells
(15-20 layers)

Tangentially elongated
cells (10-15 layers)

Tangentially elongated
cells (5-7 layers)

Tangentially elongated cells
(8-10 layers)

Tangentially elongated cells
(10-15 layers)

Tangentially elongated cells
(15-20 layers)

Cortex Oval to rounded
parenchymatous
(40-50 layers)

Oval to rounded
parenchymatous
(60-70 layers)

Oval to rounded
parenchymatous
(50-60 layers)

Oval to rounded
parenchymatous
(20-25 layers)

Oval to rounded
parenchymatous
(40-50 layers)

Oval to rounded
parenchymatous
(20-30 layers)

Medullary rays Multiseriate Uniseriate Uniseriate & biseriate Uniseriate  to multiseriate Uniseriate  to multiseriate Uniseriate  to multiseriate
Phloem fibre Abundant, single and in

groups, present in cortex &
in between medullary rays

Few, single and in groups,
present in small and large
groups in cortex and in
between medullary rays

Few, single and in
groups, small groups
especially in cortex and in
between medullary rays

Abundant, single, small and
large groups in cortex & in
between medullary rays

Abundant, single and in small
and large groups in cortex & in
between medullary rays

Few, single and in groups
present in small and large
groups in cortex & in
between medullary rays

Sclereids Aa a continuous layer next
to cork; also present singly
scattered within cortex and
phloem

Present singly  or in
groups, scattered within
cortex and phloem

Aa a continuous layer
next to cork

Aa a continuous layer next to
cork; also present singly,
scattered within cortex and
phloem

Present singly, scattered  next
to cork and in phloem

Aa a continuous layer next to
cork
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Feature P. africana
(Fig. 3A)

P. amygdalus
(Fig. 3B)

P. armeniaca
(Fig. 3C)

P. cerasoides
(Fig. 3D)

P. domestica
(Fig. 3E)

P. persica
(Fig. 3F)

Crystals Few, scattered, both rosette
& prismatic present in cortex
and phloem region

Few,  scattered, both
rosette & prismatic and
prismatic present in groups
in cortex and phloem
region

Abundant, scattered,
both rosette & prismatic
and rosette present in
groups in cortex and
phloem region

Abundant,  scattered, in
groups, both rosette &
prismatic present
in cork, cortex and phloem
region

Abundant, scattered , both
rosette & prismatic and
prismatic present in groups  in
cortex and phloem region

Few, scattered, both rosette
& prismatic present in cortex
and phloem region

Table 4. Powder microscopy characteristics of the bark of different species of Prunus

Feature P. africana P. amygdalus P. armeniaca P. cerasoides P. domestica P. persica
Cork
(Fig. 4A)

Tangentially thick walled,
polygonal to rectangular,
embedded with dark
brown tannin content

Tangentially thick walled,
polygonal to rectangular,
embedded with dark brown
tannin content

Thick walled, polygonal to
rectangular, embedded with
dark brown content

Thick walled, polygonal to
rectangular, embedded with
dark brown tannin content

Tangentially thick walled,
polygonal to rectangular,
embedded with dark
brown tannin content

Thick walled, polygonal to
rectangular, embedded with
dark brown tannin content

Parenchyma
(Fig. 4B)

Rounded, phloem region Rectangular, parenchyma
having sheath of  calcium
oxalate crystals in cortex
region

Rounded, parenchyma
having sheath of  calcium
oxalate crystals in phloem
region

Rectangular,  parenchyma
having sheath of  calcium
oxalate crystals in cortex
region

Rectangular, cortex
region

Rectangular,  parenchyma
having sheath of  calcium
oxalate crystals in cortex
region

Phloem fibre
(Fig. 4C
and D)

Abundant, single or in
groups with indistinct
lumen, straight, lignified,
few conspicuous pits,
pointed ends, length 40-
90 μm

Abundant, single or in groups,
with narrow distinct lumen,
frequently bent, both lignified
and non-lignified,
inconspicuous pits, pointed
ends, length 13-66 μm

Few, single or group of fibres
with narrow indistinct lumen,
straight, both lignified and
non-lignified, inconspicuous
pits, bluntly pointed ends,
length 30-65 μm

Few, single fibre with
narrow distinct lumen,
frequently bent, both
lignified and non-lignified,
inconspicuous pits, blunty
ends, length 22-70 μm

Abundant, single fibre
with thick distinct lumen,
frequently bent, both
lignified and non-lignified,
inconspicuous pits,
pointed blunty ends,
length 20-90 μm

Abundant, single fibre with
narrow distinct lumen,
frequently bent,  both lignified
and non-lignified,
inconspicuous pits, both
pointed and bluntly pointed
ends, length 20-95 μm

Sclereids
(Fig. 4E)

Groups of 2-3, circular to
oval in shape, wide lumen
and contain brown
pigment
(2.5-8.0 μm)

Groups of 4-5, circular to oval
in shape, wide lumen and
contain yellowish-brown
pigment  (3.5-13 μm)

Groups of 2-3, circular to oval
in shape, narrow lumen and
contain yellowish-brown
pigment (1.8-4.5 μm)

Single or in groups of 2-3,
elongated or oval shape,
narrow lumen.
(3.0-53 μm)

Groups of 2-3, circular in
shape, narrow lumen and
contain yellowish-brown
pigment (1.6-4.7 μm)

Groups of 3-4, circular to oval
in shape, narrow lumen and
contain yellowish-brown
pigment
(1.5-6.5 μm)

Vessels
(Fig. 4F)

Scalariform Scalariform and spiral
(helical)

Scalariform Not observed Not observed Scalariform

Calcium
oxalate
crystals
(Fig. 4G and H)

Few, both prismatic
(0.4-8.0 μm) and rosette
(2.0-8.0 μm)

Few, both prismatic
(0.5-5.0 μm) and rosette (0.5-
8.0 μm)

Abundant, prismatic
(0.3-5.5 μm) and few rosette
(1.8-6.0 μm)

Abundant, both prismatic
(0.5-9.0 μm) and rosette
(0.7-10 μm)

Abundant, both prismatic
(0.3-8.5 μm) and rosette
(0.8-6.5 μm)

Few prismatic
(0.6-7.0 μm) and abundant
rosette (0.3-7.5 μm)
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3.3.3 Physico-chemical evaluation

The different physico-chemical parameters like
loss on drying, total ash, acid-insoluble ash,

water-soluble ash, alcohol-soluble and water-
soluble extractive were evaluated for the bark of
selected species of Prunus and the results are
given in Table 5.
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Fig. 4. Powder microscopy of the bark of different species of Prunus (A) cork cell,
(B) parenchyma containing clusters of calcium oxalate crystals, (C & D) fibre & group of fibre,

(E) sclereids, (F) vessels and (G & H) rosette & prismatic calcium oxalate crystal; (a) P.
africana; (b) P. amygdalus; (c) P. armeniaca; (d) P. cerasoides; (e) P. domestica and (f) P.

persica

Fig. 5. TLC densitometric scan of bark of different species of Prunus using standard docosyl
ferulate at UV366; (A): P. africana; (B): P. amygdalus; (C): P. armeniaca; (D): P. cerasoides; (E):

P. domestica; (F): P. persica

3.3.4 Total phenolics, flavonoids, flavonols
and sterols content

The plant phenolics and sterols constitute the
major class of compounds and are considered as
one of the most diverse and widespread group
of natural phytoconstituents. The result of
phytochemical screening revealed the presence
of phenolics (flavonoids) and sterols. Therefore,
their content was determined in all the species of
Prunus. The total phenolics was measured using
Folin-Ciocalteu’s (FC) assay method, total
flavonoids and its subclass flavonols were
estimated using aluminium chloride method,

while the total sterols content was determined by
Liebermann-Burchard (LB) reagent method. The
content of total phenolics was expressed as
gallic acid equivalent (GAE), flavonoids and
flavonols were expressed as rutin equivalent
(RE), whereas total sterols as β-sitosterol (g%)
equivalent. The total content of phenolics and
phytosterols was found to be maximum with
comparable levels in P. domestica and P.
africana. Both these species also exhibited close
values of total flavonoid and flavonol content,
though their maximum content was observed in
P. cerasoides and P. amygdalus. Further details
have been summarized in Tables 6 and 7.
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Table 5. Physico-chemical evaluation of different species of Prunus

Sample Loss on
drying (%)

Total
ash
(%)

Acid-
insoluble
ash (%)

Water-
soluble ash
(%)

Alcohol-
soluble
extractive
(%)

Water-soluble
extractive (%)

P. africana 0.18 3.8 0.63 1.10 13.2 14.6
P. amygdalus 3.9 4.5 0.11 0.65 18.5 19.2
P. armeniaca 3.7 4.8 0.07 0.62 11.6 17.4
P. cerasoides 2.7 10.5 1.38 3.5 22.2 18.5
P. domestica 3.1 4.3 0.45 1.26 13.3 9.5
P. persica 4.8 4.1 0.08 0.48 19.7 23.7

Table 6. Total flavonoid, flavonol and phytosterol content in different species of Prunus

Sample Total flavonoids (mg rutin
equivalents/g plant extract)

Total flavonols (mg rutin
equivalents/g plant extract)

Total phytosterol
contents (g%)

P. africana 36.4 23.18 6.71
P. amygdalus 47.0 23.21 6.06
P. armeniaca 28.0 14.22 4.56
P. cerasoides 49.82 19.34 2.63
P. domestica 32.8 22.15 6.33
P. persica 35.1 18.87 3.90

Table 7. Total phenolic content and radical-scavenging activity of bark of different species of
Prunus

Assays
Sample

Total phenols (mg gallic acid
equivalents/g plant extract)

DPPH
IC50 (µg/mL)

ABTS
IC50 (µg/mL) TEAC

P. africana 69.02 6.02 3.8 0.50
P. amygdalus 53.67 14.79 5.85 0.77
P. armeniaca 37.06 15.42 6.19 0.82
P. cerasoides 61.90 8.38 4.22 0.56
P. domestica 71.31 3.89 3.7 0.49
P. persica 59.94 12.64 4.85 0.64
Positive reference - 19.74 7.58 -

*Positive reference: DPPH- Ascorbic acid; ABTS-Trolox

3.3.5 Chromatographic evaluation

3.3.5.1 TLC studies

The common as well as different bands of TLC
fingerprints provided useful information for
the easy identification, authentication and
comparison of different species of Prunus (Figs.
5 and 6). Docosyl ferulate was observed in all
samples under UV366 at Rf 0.63. The overall
profile of P. domestica closely matched with P.
africana (Fig. 5). For β-sitosterol, all the samples
showed pink to purple colour band of β-sitosterol
at Rf 0.5 under white light. All the spots in P.
africana visible under white light were seen in P.
domestica. Other species also showed fairly
good similarity with each other (Fig. 6) as well as
with P. africana.

3.3.5.2 HPLC studies and chemometric analysis

Chemometric analysis is a technique applied to
solve both the predictive and descriptive
problems in experimental areas such as the
plant extracts, food and biological investigations.
On the basis of HPLC fingerprint profile of
different species of Prunus (Fig. 7), the
identification of variations was accomplished
by hierarchical clustering analysis. A correlation
was obtained among the different species
based on the area under curve (AUC) of
the peaks and retention time (Rt) of the
different components present in the plants.
The dendrogram obtained (Fig. 8) placed 6
species of Prunus into three clusters with P.
africana and P. domestica in one group, P.
amygdalus, P. persica, P. armeniaca in the
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second group and P. cerasoides in the third
group. The results clearly indicated a close

matching of chemical profile of P. africana with
P. domestica.

Fig. 6. TLC densitometric scan of bark of different species of Prunus using standard
β-sitosterol. (A): P. africana; (B): P. amygdalus; (C): P. armeniaca; (D): P. cerasoides; (E): P.

domestica and (F): P. persica

Fig. 7. HPLC fingerprint profile of bark of different species of Prunus

Fig. 8. Dendrogram showing clustering of different species of Prunus on the basis of HPLC
fingerprint profile
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Fig. 9. Membrane stabilizing activity of different species of Prunus. The difference with respect
to diclofenac group was not significant at P < 0.05

3.3.6 Biological studies

3.3.6.1 Membrane stabilizing activity

The in vitro RBC membrane stabilizing method
was used to investigate the anti-inflammatory
activity. During the inflammation process,
hydrolytic components and lysosomal enzymes
are released from the phagocytes to the
extracellular space causing the tissue and
organelles damages [62]. It has been seen that
the lysis of RBC membrane and haemoglobin
takes place on exposure to the hypotonic
solution. The stabilization of lysosomal
membrane plays a significant role in limiting the
inflammatory response by preventing the release
of lysosomal constituents, an activated neutrophil
which is known to aggravate the tissue
inflammation and damage [63]. The anti-
inflammatory drugs acts by either stabilizing the
lysosomal membrane or inhibiting lysosomal
enzymes release. The membrane stabilizing anti-
haemolytic effect of the plant extracts by
inhibiting hypotonicity induced lysis of the
erythrocyte membrane was taken as a measure
of the anti-inflammatory activity [58]. All the six
Prunus species showed significant activity with
72-84% membrane stabilizing effect against 84%
shown by diclofenac. Four of the six species (P.
africana, P. amygdalus, P. cerasoides and P.
persica) and diclofenac exhibited dose
dependent effect up to second dose level
while the other two species (P. armeniaca
and P. domestica) showed the effect up to
third dose level beyond which a decreased

effect in per cent inhibition was observed
(Fig. 9).

3.3.6.2 Antioxidant activity

The oxidative stress induced prostatic
inflammation augments the progression of BPH.
The antioxidants have potential free-radical
scavenging properties and phenolic compounds
are widely distributed natural antioxidants. The in
vivo antioxidant effect in the prostate tissue and
the presence of flavonoids and phenolics has
been recently established in all these plants [50].
The antioxidant activity of the methanolic extract
of the bark of the selected species of Prunus was
investigated using the most versatile and widely
recognized models of chemical assay.

The Prunus species showed highly significant
and promising radical scavenging activity that
was better than the standard drugs. Among the
Indian species, P. domestica showed highest
activity with IC50 value of 3.89 µg/mL as
compared to 19.74 µg/mL of ascorbic acid in
DPPH assay. Similarly, in ABTS assay the
highest radical-scavenging activity was observed
in P. domestica and P. africana with IC50 value of
3.7 and 3.8 µg/mL, as compared to 7.58. µg/mL
of the standard drug trolox. Further, the radical-
scavenging activity was expressed as the trolox
equivalent antioxidant capacity. The results
indicated that the stem bark of Prunus species
has a higher TEAC than the standard drug.
Hence, it is expected that the Prunus species
under study play a definite role in checking the
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formation of ROS and are expected to restore
the antioxidant enzymes associated not only with
BPH but also in other diseases as well. The
results of antioxidant activity are shown in
Table 7.

4. DISCUSSION

P. africana (Pygeum) is currently the only African
species of Prunus used as a dietary supplement
against benign prostatic hyperplasia and related
disorders. To preserve the species on account of
over-exploitation, a strong need for alternative
sources of African bark is being repeatedly felt
and recommended at international level by
various organizations including UNESCO.
Different strategies for the conservation of P.
africana have been described from time to time
including protection of germ plasm and
formulating new regulations [15]. Food and
Agriculture Organization of the United Nations
(FAO) has recommended that the approaches for
the conservation of the species must be kept
flexible and diverse focussing on different options
[13,15,64,65]. The different possible policies
available to conserve the natural resources are:
(a) establishment of more conservation areas
and cultivation of slow growing plants on large
scale, (b) public awareness about the plant
diversity and its importance in healthcare
systems, (c) use of the alternative species and
vegetative renewable plant parts like leaves,
young stems and fruits [66]. Hence, the plants
which are: edible with high nutritional value;
medicinal like Prunus; and abundantly available
across the globe as wild or cultivated crops, in
fact, represent an important focus of research not
only to discover active substances with the
therapeutic efficacy contained in them, but also
provide an opportunity to protect the threatened
biodiversity. With this background and in
continuation to our recently published report on
antiBPH effect of the Prunus species, the present
study was accomplished with an objective to
make a befitting comparison of these species for
the benefit of users.

The phytochemical screening had shown the
presence of similar type of phytoconstituents in
the bark of selected plants including P. africana.
The macroscopic and microscopic characters
essential for the standardization and quality
control of medicinal crude drugs were
established using gross morphology, transverse
section and powder microscopy of the bark. All
the drugs showed usual composition of the bark.
The most striking feature was the presence,

number and size of fibres, sclereids and calcium
oxalate crystals. The fibres occur in abundance
in P. africana, P. amygdalus, P. domestica and
P. persica with size reaching upto 95 μm in P.
persica. The groups of sclereids were seen in all
the species with maximum size reaching upto 53
μm in P. cerasoides. Both prismatic and rosette
crystals were present in abundance in P.
armeniaca, P. cerasoides and P. domestica with
size going upto 10 μm in P. cerasoides. The
maximum content of different ash values and
alcoholic soluble extractive value was observed
for P. cerasoides. The test values for identity,
purity and strength were determined for loss on
drying, total ash, acid-insoluble ash, water-
soluble ash, alcohol and water-soluble extractive.
The characteristic features have been elaborated
as images in Figs. 2-4 with more details in
Tables 2-5.

The USP specifies two bioactive markers, β-
sitosterol and docosyl ferulate for ensuring the
quality of P. africana bark. The presence of two
official markers docosyl ferulate and β-sitosterol
was recently shown by us in all the investigated
species [50]. In light of the fact, that no single
component is said to be responsible for activity
[9,11], the overlay absorption spectra obtained in
the TLC densitometry representing total
fingerprint was analysed. Although all the six
species showed the presence of β-sitosterol and
docosyl ferulate but the overall chemical profile
of P. africana and P. domestica, after
derivatization and under UV was matching more
closely. The total sterol content was further
estimated and expressed as β-sitosterol
equivalent (g%). The sterol content in P. africana
and P. domestica was also nearly same
(Table 6). Further, for similar reasons as stated
under TLC fingerprinting, the total fingerprint of
the plants generated by HPLC was also
evaluated and statistically analysed through
similarity analysis for a suitable comparison.
The chemometric analysis of the HPLC data
using hierarchical clustering analysis placed P.
africana and P. domestica in the same cluster
indicating a close matching of their chemical
profile.

The striking closeness of P. domestica with P.
africana warranted investigation of the
pharmacological activity to ascertain their
efficacy in inflammation and oxidative stress. In
this study we preferred to adopt a technique
which is simple, economical, reproducible, does
not involve many animals and can be easily
adapted by especially resource constrained
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countries and laboratories. The clinical studies
have suggested a significant correlation between
BPH, inflammation and oxidative stress for the
development and progression of disease [47,48].
Both acute and chronic inflammation is
believed to play a role in the proliferation of
prostatic tissue through oxidative stress [67].
Phytosterols (β-sitosterol) of Pygeum extract
reportedly inhibit the production of prostaglandins
in the prostate, thereby suppressing the
inflammatory symptoms associated with the BPH
and chronic prostatitis [11,68]. Similarly, the
pentacyclic triterpenes interfere by inhibiting the
glucosyl-transferase activity, an enzyme involved
in the inflammation process, while ferulic esters
(n-docosanol) lower blood cholesterol levels from
which testosterone is produced. Furthermore,
phytosterols, triterpenes and ferulic esters are
believed to work together in synergism against
BPH [9,10,11]. The quantitative evaluation of the
total phenolics, flavonoids and flavonols
indicated that considerable quantities are present
in all the species, with comparable amounts in P.
domestica and P. africana (Tables 6 and 7).
There is a well-established strong relationship
between total phenolics and antioxidant activity
[69]. It is noteworthy to associate the content of
polyphenols and the total antioxidant potential of
Prunus species because a linear correlation
(Table 7) between total phenolic content and
antioxidant activity was observed [70]. All the
investigated species scavenged free radicals
surpassing the standard drugs ascorbic acid and
trolox. P. domestica showed lowest IC50 value
with an efficacy to suppress the oxidative stress
more than P. africana. The presence of essential
components and matching chemical profile
complemented the results of in vitro anti-
inflammatory studies as well, showing significant
activity of the investigated Prunus species with P.
domestica exhibiting higher membrane
stabilization of RRBC than P. africana when
compared to diclofenac.

In light of the results obtained out of
pharmacognostic, chromatographic and
biological studies of Prunus species, it is
evidenced, that the investigated species of
Prunus showed close relationship in bark
characteristics and efficacy. Further, their
usefulness in BPH has been recently establsihed
by us. It is meaningful to note that unlike P.
africana, a good number of other Prunus species
are known to be growing more widely across the
globe, an aspect that will take care of their
populations without exploitation. The scientifically
planned approach of using Prunus species other

than P. africana will play a crucial role in its
management. Such a strategy of validating the
therapeutic efficacy of abundantly available
analogous species would not only enhance the
chances of success in terms of providing
effective and safe drugs, but also is considered
to go a long way in safeguarding the interests of
pharmaceutical industry, biodiversity and society
at large.

5. CONCLUSIONS

Regardless of all the advancement in modern
healthcare systems, natural products are still an
essential source of therapeutic measures, drug
discovery and development. The different
international agencies viz. World Health
Organization, World Wildlife Fund, International
Union for Conservation of Nature, International
Plant Genetic Resources Institute and many
national agencies play a crucial role in the
conservation of natural sources. The present
study focussed on providing a complete
knowledge about the qualitative and quantitative
comparison of bark of six species of Prunus. The
investigated species are phytochemically related
to the official drug P. africana. The higher
phenolic/total sterol content, better antioxidant
potential and membrane stabilization effect has
validated the equivalence of potency in few of
these species, especially P. domestica and P.
cerasoides to that of P. africana, corroborating
their possible use in BPH by suppressing
inflammation and oxidative stress. It is expected
that the study will be of immense value not only
to African countries, but also to many
countries world-over in exploring the
usefulness of their indigenous species of Prunus
as antiBPH agents and contribute towards
the management plan of conservation of
P. africana. Further, the study proposed a
unique opportunity for employing the scientific
research methods and policies to regulate
preservation, cultivation, processing and
marketing of the medicinal plants.
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