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ABSTRACT
The study was designed to investigate quantitatifferences of sterols and ferulic esters in thevés
and stem barks of Prunus africana if leaves carssiulbe destructive exploitation of stem barksha t
production of anti-Benign Prostatic Hyperplasia balformulations.
Plant collection from the Northern, Southern andst®m region of Tanzania was From May to July,
2012 while Chromatographic analyses were carried atl the Institute of Traditional medicine,
Muhimbili University of Health and Allied Sciencéom September 2012 to March 2013. The
guantitative comparison was done by determining gbantities ofs-sitosterol and n-docosanol as
marker compounds using Camag HPTLC analysis. Thaysis revealed that, leaves had higher
concentration ofg-sitosterol than stem barks. The concentrationgeditosterol in the leaves of P.
africana ranged between 0.1518 — 0.2277 ug. Insteen barks the concentrations/b$itosterol was
low compared with amount detected in the leaves. ddncentration of-sitosterol in the stem barks
ranged between 0.0969-0.2184 ug. The concentrafiondocosanol in the leaves was higher than in the
stem barks of P. africana. In the leaves, the comadon ranged between 0.33991 — 0.4989 ug and in
the barks, the concentration ranged between 0.14&12069 pg. Generally, the concentrationgef
sitosterol and n-docosanol in the leaves were nmhigher than in the stem barks of P. africana. For a
sustainable harvesting and conservation reasoris titerefore ideal to substitute stem barks byésan
the preparation of herbal medicines used in thattrent of BPH. Further study on other essential
phytochemicals responsible for anti-BPH efficacyudtl be done to emphasize on complementing
harvesting of stem barks with leaves.
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INTRODUCTION
Prunus Africana(Hook.f.) Kalkman is a medicinal plant widely dibuted in montane regions of
Africa’? It is the most abundant tree in open areas alorggt margins and in disturbed aredghe
montane habitat in Cameroon and Madagascar hasrtpgipulation of this plant species. In TanzaRia,
africana grow in Arusha, Kilimanjaro, Pare, East and Wesimbara, Uluguru mountains, Mufindi and
Mahenge escarpments, Udzungwa mountains, Southigidahds and west and central Tanzania.
According to Kapingh Tanzania is one of the seven countries in Afridzeng this species is over
harvested for medicinal purposes, thus there iggent need for conservation of this species.
The liquid extracts froni. africanabark are used in the treatment of benign prostatperplasia and
prostate gland hypertrophy. Leaves are used astalant for fever or are drunk as an infusion to
improve appetite. The extract from the barks of gpecies is used as a remedy for stomach-ache; and
also the bark extract is used as a purgative fitletdts medicinal use in the treatment of Benign
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Prostatic Hyperplasia (BPH) has led this specidsethighly exploited for exportation. Consequeritlys
a highly endangered species in Africa which neetie¢aconservedPrunus africanais rich in sterols,
triterpenoids and ferulic esters. The documentembregary metabolites from this species inclufle;
sitosterol, B-sitostenone, campesterol, ursolic acid, oleanati, crateaegolic and epimaslinic acid.
Furthermore, n-tetracosanol and n-docosanol hage ported from the stem bark of this spetfed
These phytochemicals have been implicated to beonssble for the claimed efficacy &. africana
against BPH.
The high demand for stem barks which are usedarfdimulation of herbal drugs for the treatment of
BPH is threatening this plant species to extinctibherefore conservation efforts and/or changirgy th
current harvesting methods are highly needed tueethis species from becoming extinct. Consequentl
this study was designed to investigate the quainttalifferences of the amounts of sterols andlieru
esters in the leaves and stem barkB.odfricana This is with the aim of establishing whether les¢an
substitute stem barks in the preparation of antiBtrbal formulae. Therefore, this article repahis
guantitative comparison of sterol and ferulic esfarthe leaves and stem barksPofafricanacollected
from different geographic areas in Tanzania.

MATERIALS AND METHODS
Chemicals: Methanol (absolute) was purchased from Fluka Che@imbH (Sigma-Aldrich®,
Zwijndrecht, Netherlands), Chloroform (HPLC graddé)jchloromethane (HPLC grade), acetone
(Synthesis grade), Ethyl acetate (HPLC grade) atcbleum ether (HPLC grade) were supplied by KAS
medics (Dar es Salaam, Tanzania). Standard drugsicosanol 98% and Ursolic acid 98% were
purchased from Sigma-Aldrich Chemie Gmbh, Germamy 3-sitosterol was obtained from chemical
library at the Institute of Traditional Medicine yibhchemistry Lab at Muhimbili University of Healénd
Allied Sciences (MUHAS).
Collection and identification of Prunus africana
All the plant materials (stem bark and leavesPoffricanawere harvested during dry season in June,
2012. The collection was done from seven geograptiones in Tanzania namely; Lushoto T-3,
Sumbawanga T-7, Mufindi T-7, Rombo T-2, Kilorenifgioroko Mwanga T-2, Suji T-2 and Monduli T-
2. ldentification and authentication of the plapecies was done by Joseph N Otieno, an ethnobbtanis
from the Department of Medical Botany and Agronoryhimbili University of Health and Allied
Sciences, Tanzania. The voucher specimens of lidctions are kept in the Herbarium at the Institaf
Traditional Medicine.
Preparation and extraction of plant materials
The stem barks and leavesRfafricanawere separately dried at room temperature aneadnilsing an
electric miller. Portions of plant materials wesparately soaked in methanol (99.8%) for 24 hoots a
filtered. The filtrates were concentratedviscuousing rotary evaporator to obtain the stem barklaaf
methanolic extracts. The extracts were kept irfridge set at 2T ready for further analyses.
Chromatographic analyses: Development of Calibratio Curves for n-docosanol andgs-sitosterol
The calibration curves of n-docosanol ghditosterol were obtained using Camag HPTLC ScafBner
(Camag, Swizerland), controlled by external computith WINCAT software. The Camag Linomat IV
was used as an applicator and the detection wass winater UV radiation using Mercury Lamp. Samples
were loaded on a TLC silica gel 6Qsf 10 x 20 cm aluminum barked plate. 0.5 mg of shathd
compounds namely n-docosanol gasitosterol were separately dissolved in 1ml ohtioomethane and
chloroform respectively. Then the stock solutioresevserially diluted to the concentrations levél8.a,
0.15, 0.2, 0.25, 0.3, 0.4 and 0.45 mg/ml. Therea®eul of each level was loaded on TLC as 8 mm band
length, and at a distance of 15 mm. The TLC platese developed in the CAMAG glass chamber
containing chloroform-methanol (7:3 v/v) mobile phaAfter development the plates were dried at room
temperature for about 15 minutes then derivatizél Wanillin-Sulphuric acid. Thereafter, TLC plates
were dried in an oven at 110 °C for 15 minutes theamned af = 254 nm. Peak heights and peak areas
for standards were recorded after the finger pobterved from the densitograms. The slit dimerssion
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were 6.00 mm x 0.450 mm and the scanning speed®@msn §. Thereafter linear curves of abundance
(Peak area) versus concentration (in ng/ml) weotted ready for use in the quantification of thetw
compounds in the crude extractdwtinus africana

Quantitative analyses of extracts using High Perfanance Thin Layer Chromatography (HPTLC)

The quantitative analyses of n-docosanol pusitosterol in the stem bark and leaf extract® oéfricana
were done using Camag HPTLC Scanner 3 (Camag, Baiz, controlled by external computer with
WINCAT software. The stock solutions of extractsrevgrepared by dissolving 0.5 mg in 1 ml of
methanol (HPLC grade). Thereafter,ul@f each stock solution was loaded on TLC as 8 band
length, and at a distance of 15 mm. The plates @eveloped in chloroform-methanol (7:3 v/v) mobile
phase in the CAMAG glass chamber previously satdratith the mobile phase vapor for 15 minuags
room temperature [(25+ 2) °CAfter development the plates were dried at roemperature for about 15
minutes then sprayed with Vanillin-Sulphuric acmidwed by drying in the oven at 110 °C for 15
minutes. Thereafter, TLC plates with visible bamése scanned at£ = 254 nm. The slit dimensions
were 6.00 mm x 0.450 mm and the scanning spee®@msn §". The data resolution was 1Q@v/step
and CATS’ software was used to perform quantitatwalysis by recording the chromatograms in
fluorescence mode usingds optical filter at 254 nm under Hg lamp, and extiaging the obtained data
with the respective calibration curve of each stadadtompound.

RESULTS AND DISCUSSION
Qualitative analyses of phytochemical contents irhe leaves and stem barks d?. africana
The qualitative TLC profile of the leaves and steank extracts oP. africanashowed that, the two parts
of this plant species contains similar compoundse only difference was in terms of bands intensity
which translates to differences in concentratiomdividual compounds (Fig. 1a and 1b).

Figures 1A and B: TLC plates of stem bark (A) and éaf (B) extracts ofPrunus africana collected from
Sumbawanga (SUM), Rombo (RO), Mufindi (MU), Lushoto(LU), Kiloleni (KI), Monduli (MO) and Suji (SU)

SUM(17) RO(T2) MUIn LU(T3) KI(T2) MO (12) SU)

SUM(T7) RO(T2) MU (T7) LU (T3) KI(T2) MO (T2) SU(T2)

Quantitative determination of B-sitosterol in the leaves and stem barks &. africana

The concentration of-sitosterol in the leaves and stem barks extratt8. africanawas determined
using Camag HPTLC Scanner 3 controlled by exteMiBNCAT software. This is &ast yet efficient and
precise chromatographic technique for quantitati#germination of bioactive compounds in the extract
The calibration curve fo-sitosterol had a good linearity {70.905) throughout the range of 1000-6000
ng/ml. This confirmed further that overall accuraafythe method was good (Fig 2a and 2b). The RF
value forp-sitosterol was 0.67 as reflected in all densitowdFig. 2a, 3a and 3c).
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Figure 2a: Densitogram for a standardp-sitosterol (.= 254 nm)

B - sitosterol

—?: 20000 -
= 15000 y =3.074x
g R? = 0.905
® 10000 -
a

5000 -

0 T T T T T T 1
0 1000 2000 3000 4000 5000 6000 7000
Concentration (ng)

Figure 3a:Densitogram off}-Sitosterol of the leaf extract from Monduli (T2)-A and Suiji (T2)-B
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Figure 3c: The histogram showing the quantity of-sitosterol (phytosterol) contents in the leaf andtem bark

P. africana from different geographical zones
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The presence df-sitosterol was detected 1 africanaleaves collected from different geographic areas
with the exception of samples from Sumbawanga (L$dh Kiloreni-Kindoloko (LKK). Leaves from
Monduli (LMO) had higheg-sitosterol content (0.2277 pg) than samples froherogeographic areas.
This was followed by leaf samples from Rombo (0219) and Suji (0.2024 ug) respectiva®runus
africanaleaves from Lushoto had the least concentratightsifosterol, registering 0.1518 pg (Fig. 3c).
The concentration di-sitosterol in the stem barks Bf africanawas generally low compared with the
figures registered in the leaves. Stem barks frashbto (BLU) had higher concentrationfitosterol
than samples collected from other geographic afd@es.stem barks had 0.2184 ug, quite higher tleat th
sample from Sumbawanga which had 0.0969 psifosterol (Fig. 3c).

When comparing the concentration kitosterol in the leaves and stem barkdofafricang a clear
difference could be observed from the peak are#iseofilensitograms, as well as peak heights. Thexefo
this suggests that leaves can substitute stem larkse preparation of herbal drugs which aims at
optimal concentration of-sitosterol as an active ingredient. Sterols, sagp-sitosterol inP. africana
have been reported to inhibit the production ofsmglandins in the prostate, thereby suppressiag th
inflammatory symptoms associated with BPH and dir@rostatitis. Through such activities, the
absorption of cholesterol is blocked leading taumd blood cholesterol levels (9).

Quantitative determination of n-docosanol in the laves and stem barks oP. africana

Prunus africanais known to contain ferulic esters, a class ofosdary metabolites reported to lower
cholesterol levels in the blood, from which testoshe is produced (10). N-docosanol and n-tetradsa
are ferulic esters which have been reported frarbtirks ofP. africana N-docosanol was detected in all
leaf samples oP. africanacollected from different regions in Tanzania. Tomcentration levels ranged
between 0.3991 — 0.4989 ug. The leaves from Kilgteroloko (LKK) had higher amount of n-
docosanol than all samples registering 0.4989 gltpwed by leaf samples from Lushoto (LLU) which
contained 0.4900 pg. The collection with least amboaf n-docosanol was that obtained from
Sumbawanga (LSU) which had 0.3991 ug (Fig. 5a,docan
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Figure 5a& b:Densitogram of n-docosanolin the leaéxtract of P.africana collected from Sumbawanga (T7)-A

and Mufindi (T7)-B
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Figure 5c¢: The histogram showing the quantity of rdocosanolin leaf and stem barlP. africana from different

geographical zones.
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Stem barks oPrunus africanacollected from all geographic areas contained eedanol at a varying
level. However, the concentration of this phytockeih was three times lower compared to its
concentrations in the leaves. The abundances rafiged 0.1484-0.2069 pg. The stem barks from
Kiloreni-Kindoloko had the highest abundance (02@&)) of n-docosanol followed by samples from
Sumbawanga which had 0.2068 g, and Lushoto 0.4§4#%ig.5c, d and e).
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Figure 5d & e:Densitogram of n-docosanol in the bas extract of P. africana collected from Sumbawanga

(T7)-C and KiloleniKindoroko (T2)-D
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The higher concentration @fsitosterol and n-docosanol in the leaves sugdlatsleaves can substitute
stem barks in the preparation of herbal formulaeiciwhrequires higher concentration of these
phytochemicals. For instance, stem barksPofafricana are highly exploited as raw material in the
formulation of herbal medicines used in the treatmand/or management of Benign Prostatic
Hyperplasia (BPH). Since the main phytochemicalint#rest are sterols (one of whichpisitosterol),
ferulic esters (n-docosanol) and pentacyclic fpioids (Ursolic acid), then leaves can be the fzest
materials of such formulations. In this study, lkeswhave revealed to have twice to thrice amount of
phytochemicals of interest than stem barks. Thislysthas therefore provided the basis for a shift of
interest from stem barks to leaves, as this shathpte conservation of this highly sought after roied!
plant in the tropics. Further work should be domedtermine the amount of pentacyclic triterpendids
the leaves and stem barks of this species sodhgihasis on the sustainable harvest of raw material
from this species is encouraged to prokecafricanafrom becoming extinct.
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