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ABSTRACT

This study deals with the morphological and the anatomical features of the barks of the three
medicinal plants Albizzia anthelmentica, Albizzia lebbek, Albizzia zygia. The barks of these three
species show considerable differences in the patterns of the periderm formation in the outer
bark. A.lebbek and A. zygia have a number of parallel layers of periderm and the outer bark is
irregularly fissured and ridged. A. lebbek bark is gray to brown with rough fissures but A. zygia
bark is pinkish gray to dark brown and roughly fissured whereas A. anthelmentica bark is gray
and smooth and it has virtually smooth outer bark forming a single superficial periderm and
there are no fissures. Anatomically, the barks of these Albizzia species contained crystals, stone
cells, starch granules and tannins, their quantities differed among the three species. The powders
of the three barks microscopically contain the same elements but they can be distinguished by
the large abundant starch granules and the large stone cells in A. anthelmentica. Whereas A.
lebbek can be distinguished by the abundant large calcium oxalate crystals and the isodiametric
small stone cells. A. zygia can be distinguished by the presence of small few stone cells and the
very rare small starch granules. The bark parenchyma cells are found in between the phloem
and cortical cells.
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INTRODUCTION

In this work, a morphological and anatomical stoflyhe complete and powdered forms of the
stem barks of three medicinal plamébizzia anthelmentica Brong, in Bull. Soc. Bot. France 7:
902(1860),Albizzia lebbek (L.) Benth, in Hook, lond . journ .Bot . 3:87 (84and Albizzia
zygia (DC.)Macbr, in contib. Gray Herb., n.s. 59:3 (1p{family Mimosaceae) were studied in

260



Ahlam Salih Eltahir et al J. Chem. Pharm. Res., 2010, 2(3):260-268

details. The study was aimed to provide valuabtk rafiable illustrated anatomical descriptions
of the barks of these thré¢bizzia species. The investigated plants were selectethér great
importance in Sudanese folkloric medicine and they wide spread in Sudan. The literature
survey revealed that no anatomical studies wergedaon their barks in the Sudan or abroad. On
the other hands there are many taxonomical, phgtoatal, pharmacological and toxicological
studies on these plant barlEnumeration of diagnostic features followed in timgestigation

will definitely lead to correctly identified spesi@and adulterants can, therefore, be detected. In
addition these anatomical characters will contebpositively to establish a Sudanese Herbal
Pharmacopoeia.

Plant anatomy deals with the structure, contents development of cells and tissues. It is of
primary importance for all aspects of research lanfp sciences such as morphogenesis,
physiology, ecology, taxonomy, evolution, geneticeproduction etc [1]. The systematic

anatomy is mainly aimed towards relating structyaticularly of vegetative organs to

taxonomic classification of the plants in which ttiearacters are exemplified. Application of

systematic anatomy can also be extended to dateaftiadulterants and substitutes [2].

TaxonomicallyMimosaceae is composed of about 40 genera divided amongtfibes [3]. The
genus Albizzia comprises about 120 species and recthroughout the tropics with
approximately 35 species found in continental Aframd 40 species in Medegashger [4].

Albizzia anthelmentica Brong, in Bull. Soc. Bot. France 7: 902(1860) i®wsh or tree up to
150cm high, bark grey. Pinnate leaves in 1-4 pdiesaflets obliquately obovate to sub or
bicular, obtuse and macronate at apex, 1.2 - 0.@@ong, glabrous, pale beneath. Flowers
usually appearing before the leaves; pedunclesapplor clustered usually from leafless nodes
on older wood. Calyx and corolla pale green. Stamehite. Pod straw coloured, papery,
oblong, 7.5-15 cm. long, 1.2 - 1.8 cm. broad, tagext both ends, 3-5 seeded.

Albizzia lebbek (L.) Benth, in Hook, lond. journ .Bot . 3:87 (1844Synonym:Mimosa |ebbek

L., Sp PI. 516 (1733). Vernacular name: Dign BfaagAr.). Trees 2.5-15 m. high. Bark gray
rough, young brachlets puberulous, sometimes puahspmnate (1-2-4-5) pairs, and leaflets 3-
11 pairs 15-flowers pedicellate.

Albizzia zygia (DC.)Macbr, in contrib. Gray Herb., n.s. 59:3 (221Synonymsinga zygia D.
Mem Fram Legum 440, t. 65 (182%)ygia brownei Walp, Rep. 1: 928 (1842}7lizzia brownei
(Walp)Oliv., F . T. A. 2:362 (1871); A.welwistschies [schweinf.] ex Balk. F. L.T. A: 867
(1930). Trees 3.0-20m. high. Bark brown rough, ypbrachlets querulous, pubescent, pinnate,
leaflets 5-12 pairs 15-flowers pedicellate.

The family includes economically important specesm Arabic is derived frorAcacia senegal
Willd. whereas tannin is derived from stem barkvafious members such @gacia nilotica.
This family produces a considerable variety of tmshfor exampleAlbizzia lebbek Beth [5]
Albizia zygia is planted as an ornamental shade tree, roadseand fire break. It is considered
useful for soil improvement. Young leaves are eatwyked as a vegetable or added to soups and
sauces. The foliage is ranked as low-quality foddbest suitable for use in goat feeds and
sometimes also given to sheep and cattle. The gom fhe bark is used in the food industry
(e.g. as a stabilizer in the preparation of icerg cosmetic industry (e.g. as a thickener) and in
pharmaceutical industry. In traditional medicingriko sap is instilled in the eyes to treat
ophthalmic. A bark decoction is administered toatréronchial diseases, fever (including
malaria) and female sterility, and as a purgattemachic, antidote, vermifuge and aphrodisiac.
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Pounded or rasped bark is applied externally @t yaws, sores, wounds and toothache. Ground
roots are added to food to treat cough and as pacerant. Leaf decoctions are used to treat
fever and diarrhea [4]. The aqueous extract of Zdiai anthelmentica bark showed no toxicity
and high anthelmentic activity against experimehiyahenolepis diminuta infection in rats. The
water extract oAlbizzia lebbek was less effective against the cestbigenenol epis diminuta and
was toxic to rats at the highest dose tested,dheaus extract ohlbizzia anthelmentica bark to

rats was safe and successfully eliminate an exgatah infection against the cestode
Hymenolepis diminuta, whereas the butanolic extract is proved to be Ihigbxic and was
inactive againsHymenolepic diminuta [5].

The anticestodal and amoebicidal activities betigephytochemistry oflbizzia anthelmentica
bark were studied [7] two saponins were isolatééjrtamoebicidal activity as well as their
chemical structure was elucidated. The histamike &ctivity of the aqueous fraction of the
methanolic extract of the stem bark Aibizzia anthelmentica was reported, the presence of
histamin in the aqueous extract was confirmed b§ Bnalysis [8]. Decoction of the leaves and
barksof Albizzia |ebbeck are protective against bronchial asthma and ahergic disorders.
Barks and seeds are astringent and are givenes pild diarrhea, stem bark was found to be
effective against bronchospasm induced by histamagid phosphate and shown to exert di-
sodium chromoglycate like action on mast cells BYrk extract show the antimicrobial activity,
the active constitute of the bark extract is arghinaone glycosides. The main constituent from
bark is active against aerobes and mechanism iohastthat glycosides cause the leakage of the
cytoplasmic constituents [10].

EXPERIMENTAL SECTION

Materials. The barks of Albizziaanthelmentica, Albizzia Lebbeck and Abizzia zygia were
collected from National Botanical Garden (Khartoum)may1998. Deposited at Khartoum
University Herbarium (KUH).

M ethods:

Morphological studies:

The morphological characters of the barks of thdistl plant species were examined externally
by the naked eye and their characters were outlined

Preparation of permanent slides:

The hard barks were transversally sectioned usiioiing microtome (Reichert. Sustria No.
305999), the sections were put in glass slidesguaitbrush. The sections were stained, using
safranin and fast green stains, mounted in a dfopamada balsam and then covered with a
cover slip. The slides were left to dry in an oeeljusted at 60° C for at least three days.
Preparation of temporary slides:

The powders of the dry barks of the studied plamse cleared in chloral hydrate solution,
mounted in 10% aqueous glycerin, covered with aecglip and examined to outline the
diagnostic features of the plants in the powdeedtitions.

Examination of the prepared slides:

The prepared temporary and permanent slides weaeniard using (Leitz Dialux 22 EB)
microscope. The eye piece lens was (x10) whereaslifective lenses were (x4, x10 and x25).
Measurements were carried out for all materialslistliusing the eye piece micrometer which
was calibrated using the stage micrometer. Tenimgadvere carried out for each parameter and
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then the mean value was calculated. Drawings weadenfor the temporary slides using the
drawing tube fitted in the microscope. The prepasédes were photographed using (Leitz
Dialux 20) microscope fitted with (Wild PMPS II) m&ra, using Kodak colored films 36 ExP.
24 x 36mm 1SO 100/210.

RESULTSAND DISCUSSION

Morphology:

The barks of the three species show consideralffierefices in the patterns of the periderm
formation in the outer barld. lebbek andA. zygia have a number of parallel layers of periderm
and the outer bark is irregularly fissured and el§. anthelmentica has virtually smooth outer
bark, forming a single superficial periderm andréhare no fissures (plate B. lebbek bark is
gray to brown with rough fissure#,. zygia bark is pinkish gray to dark brown and roughly
fissured whereas. anthelmentica bark is gray and smooth.

2 h
Plate (1): Morphological features of the barks of
(A) Albizzia anthelmentica (B) Albizzia lebbek (C) Albizzia zygia.

Anatomy

The transverse sections of the barks showed tkatdttical parts are formed of cells deposited
with tannins and calcium oxalate crystals (plate8 and 4). InA. zygia, 1-3 layers of periderm
cells are found (plate 47. anthelmentica parenchyma cells are interrupted by large patoifies
red sclerenchymatous stone cells which are fourgtanps and they are of different shapes and
sizes, the chlorenchyma cells are abundant (platet2oem fibers are found in groups between
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the phloem parenchyma and the crushed old phloeve sube cells. The phloem is transversed
by uni and multiseriate medullary rays A1 anthelmentica, whereas the medullary rays M
lebbek are multiseriate (plate 3). The stone cells ared dhlorenchyma cells are found A
anthelmentica in large quantities and their amounts decreasebetonner side of the bark until
they disappear in the inner phloem which is forrméghloem fibers and parenchyma cells only
.Calcium oxalate crystals are found in the parenmhyells, their quantities are larger An
lebbek followed byA. anthelmentica and they are very rare in &ygia bark.

. B L —
T'ransverse sections through the bark of A/bizzia
anthelmentica X40)
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Transverse section through the bark of Albizzia lebbekX40

Diagnostic features of the powdered dry bark:

Microscopically, the powders of the barks of theethspecies (Fig. 1) are containing small
spherical granules of starch which are found seatten the powder or contained in the
chlorenchyma cells. They are abundenAiranthelmentica followed byA. lebbek and rare inA.
zygia. Calcium oxalate crystals are found in differéma@es and sizes. Sclerieds are abundant in
A. anthelmentica but they are considerably variable in size and shtpey are rounded to oval
and heavily thickened they are found in groupsacfé numbers. The sclerieds afl@bbek are
more or less isodiametric, they occur singly osimall groups. The fairly abundant fibers which
occur singly are thick-walled and lignified. Therkaells in surface view are polygonal with
thickened walls, while in sectional views they atengated cells and some of which are filled
with reddish brown tannin contents. Thin-walled ggaathyma cells and medullary rays of the
phloem are found, they contain crystals of calcioxalates. The powders of the three barks
contain the same elements but they can be disshgdi by the large and abundant starch
granules and also by the large stone celld\iranthelmentica. Where asA. lebbek can be
distinguished by the abundant large calcium oxataystals and the isodiametric small stone
cells.A. zygia can be distinguished by the presence of smalf@andstone cells and the very rare
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and small starch granules. The bark parenchyma eeHl found in between the phloem and
cortical cells.

Transverse section through the bark of Albizzia zygia X40
mr: medularyrays  p: parenchymacells  ph.f. : Phloemfiber s: stonecell st: sievetube cells

The barks oRAlbizzia according to [5] are characterized by corticadues bounded internally by
a more or less complete ring of irregularly-shagbtker-walled stone cells and this is found
true for the three species. The phloem includegeaatial bands of sieve tubes which soon
become disorganized situated between rows of payeme cells and thick-walled fibers; this is
found true for the three species studies. The neagutays are uniserriate or multiserriate
broading considerably in the outer parts of thekl@rd this character is also fond in the three
Albizzia species studied. The wood Aibizia gummifera is very similar to that oflbizia zygia
and is used for similar purposes [4].
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Fig (1): Diagnostic features of the powder s of the barks of the three Albizzia species
a: starch granulesb: calcium oxalate crystals c: stone cells of A. anthelmentica d: stone cells of A. lebbek and
A. zygia e fibersf: cork cellsin surfaceviewi: cork cellsin sectional view
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