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ABSTRACT

El-Jabal Al Akhdar area possesses unique physiographic and climatic conditions that provides
an excellent ecological niche and contributed to the restriction of many plant species. Among
the most widely used plants are Arbutus pavarii [family Ericaceae], Pistacia lentiscus [family
Anacardiaceae] and Myrtus communes [family Myrtaceae] . Although the fruits of these plants
are commonly considered as an edible fruits for human and animals, yet their nutritive values
are not extensively studied, as well as their leaves. The results of chemical analysis of their
fruits indicated that there is a high amount of carbohydrates, 50 %, 42.14% and 4.73% for
Arbutus, Myrtus and Pistacia respectively. The total percentages of protein in the three studied
plants were present with variable quantities; the highest protein contents were found to be for
Myrtus 5.63% followed by Pistacia 5% and the lowest was for Arbutus 2.18%. Determination of
sodium, potassium, calcium and phosphorus contents revealed that there is a high level of both
sodium, and potassium 0.46 % and 2.67% in Pistacia fruits, while the highest calcium content
was for both Myrtus and Pistacia 0.38%&0.37% respectively .Myrtus fruits were found to
contain the high level of phosphorus 0.13 mg/one gram powdered plant. The percentages for
moisture [gravimetrically] and total phenolic contents were determined using ferricyanid
complex assay [spectrophotometric prussion blue method]. At the same time, preliminary
photochemical screening of their fruits and leaves was carried out .The total alcohol extracts of
their leaves exhibited a significant antimicrobial activity against both tested bacteria and fungi.

INTRODUCTION

Libya has tremendous wealth of medicinal plantdtecad in all over a vast area. These plants
are used in Linyan folklore medicine for their nuadl as well as nutritive valueddyrtus
comunus, Arbutus pavarii andPistacia lentiscus are three widely used plants in Al -Jabal Al -
Akhdar region .
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Myrtus comunus is known ascommon myrtle. The plant is native to southern Europe and
north Africa, commonly cultivated as an ornamergarden shrub and widespread in the
Mediterranean region .The extract of the myrtlebherused as antiseptic; aromatic; astringent;
balsamic; carminative; haemostatic; hair tonic andhe treatment of internal ulceration and
rheumatism. The plant is taken internally in theatment of urinary infections, digestive

problems, bronchial congestion, sinusitis and dmyghs. Externally, it is used in the treatment
of acne (the essential oil is normally used herepinds, gum infections and hemorrhoids. An
essential oil obtained from the plant is antise@itd is used locally in the treatment of

rheumatism. The fruit is carminative.

Pistacia lentiscus (M astic) is an evergreen shrub or small tree cultivatedtéoaromatic resin. It

is native throughout the Mediterranean region, frislorocco and Iberia in the west through
southern France and Turkey to Iraq and Iran ineidigt.Mastic resin is a relatively expensive
kind of spice, that has been used, principallya agewing gum, for at least 2,400 yeakéastic
gum is principally used either as a flavouring or its gum properties, as in mastic chewing
gum. In Lebanon and Egypt, the spice is used to flawvoany dishes, ranging from soups to
meats to desserts, The resin is used as a primgrgdient in the production of cosmetics such
as toothpaste, lotions for the hair and skin, aadumes.People in the Mediterranean region
have used mastic as a medicine for gastrointestiimabnts Regular consumption of mastic has
been proven to absorb cholesterol, reduce theafisheart attacks. Mastic oil also has anti-
bacterial and anti-fungal properties, and as sachidely used in the preparation of ointments
for skin disorders. It is also used in the manufecbf plasters. Mastic can heal peptic ulcers by
killing Helicobacter pylori, which causes pepticels, gastritis, and duodenitis. Mastic gum is
also used in the production of high grade varnish.

Arbutus is a genus of at least 14 species of floweringtglan the family Ericaceae, native to
warm temperate regions of the Mediterranean, weskarrope, and North America. North
American members of the genus are called strawliezey Arbutus species are used as food
plants, several species are widely cultivated asamental plants . Arbutus bark and leaves used
as medicines for colds, stomach problems, and ¢ubmsis. The fruit is edible but has minimal
flavour. Arbutus pavarii is a member of the genus Arbutus used for honeguyztion, as food
due to its berries, as ornament trees as welsaseticinal uses as it is used in the treatment of
kidney diseases. It is recorded as an endemic madtigpecies with a high relative importance
value.

The current literatures concerned with these stuglants revealed the presence of essential oil
obtained from both leaves and flowershfrtus comunus which exhibited antimicrobial and
anti-oxidant activities [1-4] as well as poly-phésompounds [5-7]. More over many published
reports demonstrated various activities of diffefglyrtle leaves extracts viz.: the antimicrobial
[8-10], antioxidant [11], anti-hnflammatory [12]ntdiabetic [13], anti ulcerative [14] and
insecticidal activity [1].

Previous researches mentioned the presence of iredfmstacia lentiscus known as mastic
resin,which is effective in the treatment of ducalemicer. Essential oil obtained from leaves,
gum and twigs of the plant showed an antimicroacaivity .

Few reports were traced concerned wihbutus pavarii , the most available literatures
revealed the presence of different phyto-constitiénthe leaves and fruits éfrbutus unedo
[American strawberry tree] viz.: triterpenes andridoid glycosides, organic acids, tannins,
flavonoids, sterols, phenolic compounds and arauids.
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While only one available report proved the presesicamyrin, lupeol, oleanolic acid, arbutin,

catechin, isoquercitrin, myricetin and ferulic aérdthe leaves of the Libyan strawberry tree
Arbutus pavarii. The aim of this study is to highlight on theseethplant species dealing with

their nutritive values.

MATERIALSAND METHODS

Plant materials

The leaves and fruits of Arbutus pavarii, Myrtusntounus and Pistacia lentiscus were collected
from Al —=Jabal Al Akhdar- El — Bieda city — Libyaudng 2010 . Leaves and fruits of the plants
under investigation were separately air-dried, pene@d and kept in tightly closed amber colored
containers.

1-Preéliminary phytochemical screening

The air-dried powdered fruits and aerial partsnsteand leaves] of each studied plant were
screened for their contents of volatile oils, céwmrates and/or glycosides, tannins, free and
combined flavonoids, unsaturated sterols and/aterpenes , alkaloids, anthraquinones and
cardiac glycosides .The results are recorded iefap

2-Determination of Moisture
moisture content was determined gravimetricallyQAC , 1980 ) (2) .

3-Preparation of total alcohol extract of the leaves of each studied plant

30gm of the air dried leaves of each studied pleate separately extracted with alcohol 90%
using soxhlet apparatus till exhaustion. Each @f tbasulted extract was concentrated under
vacuum by rotary evaporator. The residues leftr afistillation of solvent were weighed and
kept in a desiccators.

4-Determination of Total Carbohydrates

It was carried out as follows : -

- One gram of each powdered fruit was defatted wétigbeum ether, then extracted with hot
80% ethanol twice .

- The combined extracts were evaporated till drynieesdried residues were dissolved in 10 ml
of 10% aqueous isopropanol in a volumetric flasks

- One ml of sample containing the equivalent of 20008 pg glucose was pipetted into thick-
walled test tubes of 16 — 20 mm diameter. A reabtartk containing 1ml of water , and a set of
glucose standards (e.g., 25, 50 and 75lyapse , in a volume of 1 ml ) were prepared at
the same time . One ml of 5.0% ( W/ V ) phenol wdded to all tubes and mixed then from a
fast flowing it was added 5 ml of concentrated buhc acid , directing the stream of acid on the
surface of the liquid and shaking the tube simétarsly , to effect fast and complete mixing .

- The tubes were allowed to stand 10 min. , shakdrptated in water bath 25 to 30 for to 20
min. before readings were taken . The colour walslstfor several hours .

- The absorbance of characteristic yellow colour mess at 490 nm and followed Beer’'s law
up to optical densities of at least 1.0 Constructad standard calibration curve of glucose
Fig.(1). The percentages of total carbohydrates presenthen fruit of each plant under
investigation were calculated table (3) .

5-Extraction and Deter mination of total Phenols
The total phenol contents were extracted and datedras follows-
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One gram of defatted samples [fruit] were extraetégth 10 ml each of methanol ( twice ) , and
acidic methanol ( 1% v/v ) . After stirring for 20in. at room temperature. The two methanol
extracts , and the acidic methanol extracts wemnbooed for analysis.Evaporate of the
combined extracts till residues, then dissolves¢hesidues in 10ml. methanol in a volumetric
flasks. Each of the combined extracts was sepwraealyzed for total phenols using

spectrophotometric prussion blue method.Samplé&snfl) of each extract were diluted with 3.0
ml distilled water and then 3.0 ml of 0.008 MA¢(CN}) was added, followed immediately by

the addition of 3.0 ml of 0.1 M HCL.After 5 minutdbe color developed was measured
spectrophotometrically at 720 nm. Against blankdaintical composition without the examined
samples.The concentration of phenolic contentsach eexamined fruit extract was determined
from the calibration curve constructed using knowoncentration of tannic acid [10-100

pg/ml].fig.(2) and table (4).

6-Deter mination of Proteins

Total nitrogen was determined using Kjeldahl meti{ofOAC , 1965 ) . Kjeldahl method is the
standard method of nitrogen determination. The ptettonsists of three main steps:
1)-digestion of the sample in sulfuric acid witkatalyst, which results in conversion of nitrogen
to ammonia.

2)-distillation of the ammonia into a trapping dabn.

3)- quantification of ammonia by titration with &asdard solution.

Procedure

Place 0.5-1g. of each fruit powdered sample injald&hl tube, add 2.5¢g. of potassium sulfate ,
0.25g. copper sulfate and finally sulfuric acidatlethe tubes in Kjeldahl instrument
(Kjeldatherm, Gerhardt, Germany) for 1-2 hours %@ & till transparent solution.After cooling,
transfer the digested tube to the evaporation sy¢téapdest 30, Gerhardt) Program the system
to add 30% sodium hydroxide solution to the digéstelution for 10 seconds, reaction time 2
minutes and steam evaporation for 3 minutes.The @marevaporated is transferred to conical
flask containing 25ml. boric acid and add few dropsnethyl red indicator (0.1%).Titrate the
ammonium borate against 0.25 M hydrochloric acithe end point [from yellow to red color]
table (5).

7-Determination of the percentages of macro elements [sodium, potassium, calcium and
phosphorus]

One gram of each dried powdered fruits were astiedyesulted ash samples were extracted
with 2 ml. of dilute hydrochloric acid. The volumef each sample was adjusted to
100ml.Sodium, potassium and calcium were determimpgahtitatively usingleneway flame
photometer clinical PFP 7. The results were demonstrated in table (6)

8-Anti-microbial activity for each prepared total alcohol extract

The antimicrobial screening was performed applythg disc agar diffusion method using
nutrient agar media for bacterend potato dextrose agar media for fungi, the vahg
microorganisms were teste@ram positive bacteria [Bacillus subtilis, Staphylococcus aureus],
Gram negative bacteria [Pseudomonas aeruginosa, Escherichia célihgi [Candida albicans,
Asperagillus flavus], susceptibility test discs@dfotrioxan [30pg/disc] HIMEDIA laboratories
Pvt. Limited. Nystatin I.U. [17 unit/disc] were ubas standard antibiotic and antifungal drugs.
The total alcohol extract was given in a concernabf 0.4mg/disc. After incubation, the zones
of inhibition were recorded in mm. Diameter lesarthbmm. indicates no effect. A disc
impregnated with alcohol is used as a negativerabass well as discs of Cefotrioxan, and
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Nystatin were used as a positive control for eaaraoyorganism. Results are illustrated in table

).

RESULTSAND DISCUSION

Table (1) recorded the results of preliminary pbimical screening for the three plant species

under investigation. This screening revealed thieviang :-

1.Presence of carbohydrates and/or glycosidesturasad sterols and/or triterpenes, tannins and

flavonoides [both aglycones and glycosides] ingtuglied plants.

2.The presence of volatile oil was shown in bot@nplorgans of P istacia lentiscus and Myrtus

communus.

3.Absence of alkaloids, cardiac glycosides, samoaind anthraquinones

Table (1) :- preliminary phytochemical screening of the leaves and fruits of each studied plant

Pistacia lentiscus Myrtus communus Arbutus pavarii
Name of the test . . .

leaves fruits leaves fruits Leaves fruits
Carbohydrates /and o + + + + + +
glycosides
Saponins - - - - - -
Unsaturated sterols
and/or triterpenes:
a-Leibermann's and + + + + + +
Burchard's test
b-Salkwask's test + + + + + .
Tannins + + + - + +
Flavonoids:
a-aglycones + + + + + +
b-glycosides + + + + + +
Anthraquinones:
a-aglcones - - - - - -
b-glycosides - - - - - -
Cardiac glycosides - - - - - -
Alkaloides and /or
nitrogenous bases ) ) ) ) ) )
Volatile ol + + + + - -

Table (2) Percentage of moisturein each studied fruit

Name of the plant %Moisture

Myrtus communus 55.15%
Pitacia lentiscus 36.4%
Arbutus pavarii 60.56%

The high moisture content of each studied fruits was recorded in table (2)

Table(3)Per centage of total carbohydrates present in each studied fruit

Name of the plant % Carbohydrates

Myrtus communus 42.14%
Pitacia lentiscus 4.73%
Arbutus pavarii 50.5%
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The high percentage of total carbohydrates wasreede50.5% table (3) in Arbutus pavarii
fruits followed by that of Myrtus communus (42%4). Pistacia lentiscus fruits were found to
be the least carbohydrate content (4.73%). Carbakssl play several vital roles in living
organisms. They can be oxidized to yield energgrive metabolic processes. Carbohydrates
polymers act as energy storage molecules , carlbategdderivatives are found in a number of
biological molecules, including some coenzymestheducleic acids Oraby,(2005) . The above
results showed that the fruits of both Myrtus owmus and Arbutus pavarii contain a high
amount of carbohydrates so, they can be consider@dgood nutritive edible fruits.
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Fig. 1-Standard calibration curve of glucose

Table(4)Per centage of total phenols present in each studied fruit

Name of the plant Phenol (mg/gm)

Myrtus communus 70
Pistacia lentiscus 89
Arbutus pavarii 50

Table (4) demonstrated the high quantity of phemodll studied fruits, this is represented in the
following order Pistacia lentiscus (89 mg/g powdemdant) > Myrtus communes (70mg/g
powder drug) >Arbutus pavar{tOmg/g powder). These results revealed the passbli-
oxidant activity of the studied fruits as well ah@ pharmacological activities, which required
further investigation in the near future in ordeenrich knowledge about this valuable plant.

Table (5) Percentage of protein present in each studied fruit

Name of the plant Protein%

Myrtus communus 5.63
Pistacia lentiscus 5
Arbutus pavarii 2.18
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Fig. 2- Standard calibration curve of tannic acid

Table (5)illustrated the presence of protein in the threelisd plants with  variable quantitie

Fruits of Myrtus communuwas found to be the highest followed Pistacia lentisct and the

lowest was folArbutus pavar fruits. The above results showed ttisse thredfruits contain a
high amount of carbohydrates and a moderate pgerf protein , so it can considered as
nutritive edible fruits.Moreover, th presence ohigh percentages of phenolic compou

revealed the antxidant activity of these fruits as well as othdrapmacological activities

which required further investigation in the neatufe in order to enrich knowledge about th

valuable plants.

Table (6) Percentage of macro elements present in each studied fruit

Macro element Myrtus communus Pistacia lentiscus Arbutus pavarii
Sodium 0.31 046 | e
Potassium 244 2.67 1.29
Calcium 0.38 0.37 0.12
Phosphorus 0.013 0004 | -

Table (6) demonstrated the high quantity of Potessicalcium and sodium were observec
Pistacia lentiscuiuits followed by ofMyrtus communes , whil@&rbutus pavar fruits revealed
lowest potassium and calcium contents with absence of sodiunMoreover, Myrtus anu
Pistacia fruits were found to contain low percestagf phosphorus 0.013 and 0.004
[0.13&0.04 mg/one gram powdered drug respectiveWiile Arbutusfruits were devoid of i

These macro elements play an important and vitial iro our bodies; potassium and sodi
regulate the osmotic and acid base balance of lblody and they are the major cations
intracellular fluid. Sodium shows a special in nervous transmission and considered a
active transport of sugars and amino acids. Whokagsium play a special role in ionic basis
muscle excitability and also as cofactor for seliveeactions in carbohydrate metabolis
Moreover, calcium ign essential cofactor for many enzymes includingemeeded for nervo
transmission and muscle contraction. It also plagsimportant role in skeleton and te
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structure and in blood coagulation. Though, Piatéentiscus fruit with its higher contents of
these three macro elements could play an effeatole in the treatment of nutritional
deficiencies.

Anti microbial activity:-

-From table (7) we can conclude that: Ethanol extmepared from the three studied plants
possessed a broad spectrum effect against bettestked Gram positive and Gram negative
bacteria , in addition to their moderate inhibteffect against both tested fungal strains
Candida albican and Asparagillus flavus

-Ethanolic extract obtained fromlyrtus communus showed the least antimicrobial activity
against Klebsiella pneumonia with the high activitgainst the other tested gram negative
bacteria. At the same time this extract showed aearaie activity against the tested gram
positive organisms. In addition to its moderatatyhhanti fungal effect against the tested fungi.

-Ethanolic extract obtained frorRistacia lentiscus showed moderate antibacterial activity
against most of the tested gram positive bacteriavith the low activity against
Pseudo.areugenosa. Moreover, this extract showadderately high activity against the tested
gram negative organisms. In addition to , the negat effect on Asparagillus flavus.and
moderately high activity against the tested Candidain.

-Ethanolic extract obtained frodrbutus pavarii showed the least antibacterial activity against
most of the tested gram negative bacteria [Klelasipheumonia and E.coli ] with the high
activity against Pseudo.areugenosa. Otherwiseetktimct showed a moderately high activity
against the tested gram positive organisms witbwadnti fungal effectsThese results agreed
with what is mentioned in the previous studies idgalvith both the antibacterial and antifungal
activities of the entitled plant species. Fromdgld) we can conclude the following:-

Table (7) :-Antimicr obial activity of different extracts prepared from the three species under investigation

Total alcohol Myrtus S
extract communus Pls_taua ArbUtL.'.S Ceftrioxan Nystatin
. . Intiscus pavarii
Micro-organism
Gram- positive
Staphylococcus 18 18 15 20
aureus ++ ++ + ++ -
. . 16 17 20 13
Bacillus subtilis i . " + --
Gram negative
. 21 15 6 30
E. Coli ++ + + +4++ -
Pseudomonas 25 5 25 23 _
aeruginosa ++ - ++ ++
Klebsiella 6 19 _ 26 _
pneumonia + ++ +++
Fungi
. . 13 16 6 21
Candida albican + i + -- —
Asparagillus flavus 1+5 -- -- -- 1+3

Inhibition zones = <5[-], 6-19[+] , 16-25[++] , >25[+++]

22
Scholar Research Library



Hamad H. Hasan et al JaiNProd. Plant Resour., 2011, 1 (1):15-23

The three plant species exhibited a significani batterial effect against the tested Gram
positive and Gram negative bacteria under invesstigain comparison with the standard
antibiotic Ceftrioxan and moderate antifungal effao comparison with the standard anti fungal
Nystatin.
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