L 3 - . - ] - . - g * ]
Bu Z Z P Pha DH & .? I w 3 Mir i t—* S/ "L ';.-:‘A st FVEE VL HE y
| . x .- ) n - 1 e .
Vvol. 7, Pari 1, pp. 1&69-17va

PHARMACOGNOSTIC :L. STUDY OF
TECOMA CHRYSOTRICHA (MART,EX.) GROWING IN EGYPT.

M.,A., Makboul & D.W. Bishay
deparituwosnt of Pharmacognosy, Faculty of Pharmacy, Assiut

Unive.sity, Assiut, Egypt.

- ' ' ABSTRACT

Preliminary phytochemical screening of
the shoots of Tecoma chrysotricha (Mart. ex.)

Bignoniaceae, as well as macro and micromor-—
phological characters of the stem and leaf
- of the plant were studied. The phytochemical
; - gcreening proved the presence of sterols, tri-

terpenes, flavonoids and traces of alkaloids.

£

INTRODL o 'ION

Tecoma @.’h’rxsotricha (Mart. ex,) is a small tree helonging

+t0 the Family Bignoni&ceael. Tecoma species contain several
monoterpene derived alkaloids of the pyrhﬂkme-ﬁkeletonz’s .
Some ¢f these compounds were reported to have an antidisbetic
effecté. '
seviewing the current litrature nothing could be traced
concerning the pharmacognosticgl study of Tecoma chrysotricha
growing in Egypt. ' ' -
The preaent vork showed the preliminary phytochemical 1in-

"

"

vestigation as well as, the macro—and micromorphological fea~

turéa in order to identify its constituents and to facilitate

) ~ the plant identity in entire and powdered forms.
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EXPERIMENTAL

Materiai

A Al

The plant material consisting of leaves and stemS were
collected from plants culti.ated in Aswan Botanic Island at

Upper Egypt in May 1981, during flowering stage.

Phytochemica. screening : 100 g. of the air-dried
shoots including lecaves and stemswere successively extracted with pét,.
ether (b.r. 40-60°C .),ether, chloroform and methanol. All
extracts were concentrated and subjected to phytochemical

screening

RESULTS AND DISCUSSION

1- Sterols and triterpencs were detected i1n pet.ether
extract.

2- Ether and chloroforu extracts showed the presence of
sterols and flavonolidal aglycones.

3- The alcoholic extract of the plant showed the pre-
sence of flavonoid cbmpounds. However, traces of al-
kaloids were detected in the alcohol extract.

Investigation of the Lipid:

The pet. ether extract .was saponified using N/2 alcoholic
KOH solution in the usual VaY. '

The unsaponifiable fraction was chromatographed over alu-
mina column.Elution was adopted using pet.ether (b.r. 4b0-6CC) =
ethyl acetate mixtures in increasing polarities, B-sitosterol
and «—amyrine were isclated and identified by colour test,

chromatography with authentic'Samples and mixed m.p.
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Investigation of Flavonoid Content:

The alcohol extract was fractionated i1n a separatory fun-
el into etner, ethyl acetate and n-butanol soluble fracticons.
kach fraction was chromatographed using paper chromatography

in n~butanol-acetic-water 3 : 1 ¢ 1 ! and 15% CH3COOH.

Detection wgg done wusling gmmonia and A1Cl_  solution
S

in chlorcform. Isolation and identification of the flavonoids
are still under investigati: ...
Habitat:

The plant is a garden sirub or small tree with monopodial
vranches and attaining kL meters in height. It carries opposite
decussate,palmately compound leaves. The plant gives 1ts flo-

wers during April and May.

T E STEM

Macromorphology: (Fig. 1)

The stem is erect; cylindrical to subcylindrical in out-
line, solid with monopodial branching, young branches having
yellowish green colour ,0ld branches are woody, dark green to

brownish green in colour . It has faint odour and bitter taste.

Micromorphology: (Fig.2 )

A transverse section in the stem (Fig.2A) is circular to
irregular in outline, showing- an epidermis, followed by a
cortex and pericycle surrounding & continuous ring of vascu-
lar tissue with a relatively wide parenchymatous pith 1n the
center.

The epidermal cells (F! _.2 B) are polygonal axially elong-
ated thin walled with stralaht anticlinal walls, covere” with

thick smooth cuticle . They_ﬁeasure 60-80-95 u in length and
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22-=-30-35 u 1n width. Stellate nonglandular trichomes and

stomata of anomocytlic types are present,

The cortex (Fig. 2 C) is comparatively narrow formed
of outer layers of rounded collenchyma followed by paren=-
chymatous cells with i1ntercellular spaces. They contain
prisms of calc um oxalate measuriné 6~8-10 u in length and
few small rounded starch grains. The endodermis is formed
of tangentially elongated lignified cells with casparian

strips,

The pericycle 1s formed o 2-L4 rows of parenchymatous
cells i1nterrupted by batchéé of fibres., The fibres are lig-
nified with wide lumengand 5apering apices and measuring
10~-12-15 u 1n diameter, '

The phloem consists of éompress_ed elements with shining
thin cellulosic walls. The cambium consists of 3-4 layers

of thin-walled tangentially elongated cells,

The xylem (Fig. 2 C) consists of lignified thick-
walled radially arranged elements, traversed by narrow
medullary rayS_with ligniiied walls., The vessels are arra-
nged 1n radial rows. They have spiral , pitted and scala-
riform thickenings. They measure 20-25-30 u in diameter.
They are accompanied by tracheids, wood fibres and wood
parenchyma. The pith is comparatively wide consisting of
large polyhedral to rounded parenchymatous cells with-tmhmq
pitted and lignified walls, |
The Powder: (Fig. o D)

The powder of young stems are yellowlish green 1in

colour with slight odour and bitter taste., The important

diagnostic microscopical features of the powder are:
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l- Fragments of pPolygon. . elongated epidermal cells
with nearly straight anticlinal walls and covered

with smooth cuticle.

2= Fragments of stellate nonglandular hairs with yellow

contents giving yellow colour with KOH solution.

3= HNumerous fragments of fibres with tapering ends,

wide .umena, some fili;es are surrounded by crystal

sheatn,
L-  Fragments of vessels pitted, spiral and scalariform
types. ' -

2= Fragments of lignified pitted wood parenchyma, medu-

llary ray cells and pith.
6~ 'Fragments of tracheids; pitted and lignified.

= Fragments of parenchymatous cells containing prisms

of calcium oxalate. 4

B- THE LEAVES

- Macramorphology:

The leaves (Fig. 1) are « uapound palmate, exstipulate,
arranged i1n opposite deccuss«.e manner; each consisting of
2 leaflets. The leaflets are petiolate, ovate in shape,\dth
acute aplces and entire margin. They measure 2~3-6 cm lén-
gth and 2-3-4 cm width.,

The leaflets areyellgwish green in colour, papery in

texture . They'have faint odour ‘and bitter taste. The leaf

rachis is nearly cylindrical .n outline.
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Micromorphology.:

A transverse section in the lamina (Fig.3: A) reveals the
upper and lower epidermises enclosing in betveen a dorsiven-
tral mesophyll which i1s replaced in the midrib by the vascular
strand and the cortical tissue, The vascular strand consists

of several collateral vascular bundles in & circle surround-

ing central pith.

The epidernis (Fig. 3B,() consists of slightly tangent-
ially elongated cells (in T.S) covered with thick smooth
cuticie. In surface view the cells appear polygonal, isod-

L

ijametric with straight anticlinal walls and measuring 30-L40
45 u in length and 25—3_9“35' u in width.

The lower epidermis is "ormed of cells slightly differ- )

ing from the upper epidermis, the cells contains prism of
calcium oxalatee Ranunculaceous  {(anomocytic) stomata are pre-

sent only on the lower surface . - ’

Prichomes of the glandular type are observed on the
lower surface , consisting of a unicellular stalk and multi-

cellular head of 8-16 radiating cells and measuring 150-1T70-
185 u in diameter .

Also stellate nonglandular halirs are presmdt only on the
jower surface and are,filled with contents that give yellow colour

wvith KOH solution. The lower epidermal cells showing prisms -

of calcium oxalate, measuring 15-20-25 u 1in length.

The mesophyll (Fig.& A) is heterogenous, dorsiventral,
with one layer of palisade .ells interrupted by a mass of .
collenchyma in the midribd icgion. The palisade cells have
nearly straight anticlinal walls. They measure 140-160-170
U 1n length and hO—zgééo u in widtﬁ. The palisade 18

followed by one layer of parenchyma containing prisms of
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calcium oxalate forming a crystal layer. The rest of the spongy

tissue is formed of more or iess rounded to 1rregular parenchy-
‘matous cells with wide intercellular spaces, contailning fevw
Starch grains and prismatic crystalsof calcium oxalate.

The cortical tissue of the midrid region (Fig.43 ) shows en
upprer auad lower subepidermal collenchymatous masses. The rest
of ‘he cortical tissueis formed of rounded or polygonal parenchy-
matous cells «#ith wide intercellulear spaces and contains few
starch grains and prismatic crystalSof calcium oxalate.

: ' the vascular tissue (Fig. 4B ):- The perieycle 1is formed of

v lignified fibres which posses wide lumena, tapering apices and sur-

. rounded with crystal sheath of prismatic crystal of calcium
oxalate, measuring 8-13-15 . in length. The phloem is formed of
relatively wide zone of soft vlements. The xylem 1s formed of
lignified, spiral, pitted and scalariform vessels. They measure 70-
80-85 u in diameter. The central pith is parenchymatous contsi-

. ning starch grains and prisms of calcium oxalate.

A transverse section in the petiole (Fig. 4 C) is more or
less similar to that of the stem, but with two rounded ridges

on 1ts upper side and a shal .ow groove inbetween.

In addition, there are two lateral vascular bundles corre-

sponding to the two ridges.
The Powder: (Fig. 3 D)
The powdered leaf is yellowish green in colour with charac=-

| teristic -odour and bitter taste. It is characterised by:
. l- Fragments of the upper epidermis from lamina showing
polygonal cells, sometimes elongated with straight
« anticlinal walls,‘covered with smooth cuticle.
| 2- Fragments of the lower epidermls containing prismns
g cf calcium oxalate, Wwith numerous anomocytic stomates

and glandular hairs with multicellular head of 8-16

radiating cells and a unicellulsar stalk.
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Fragments of stellate hairs containing yellow

contents, give yellow colour with KOH solution.

Fragments of the crystal layer showing numerous
prismg o calcium oxalate forming chequred appea-

rance.

Fragments of heterogenous mesophyll showing pali-

sade cells and spongy parenchyma.

L

Fragments of lignified pericyclic fibres, with
wide lumena and acumlinate apicés, some parts are
surrounded by a crystal sheath.

Numerous fragments .f spiral, pitted and scalari-

form vessels.

ACKNOLEDGEMENT

The authors wish to express thanks to the Director of

Botanic Islands of Aswan for providing samples of plant

materials




167
Pharmacognostical siudy of Tesoma chirvysoiricha (Mart.ewx)
growing 1in Egupt.

Fig. 1: Sketch of the branch N I
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Fig. 2: A- Diagrammatic T.8. of the stem L 30
' B~ burlace preparation of the stem X 225
C~ Deteiied T.S. ¢f the ster X 225
U= Isclated elements of the stem. X 225

=

ca., cambium; cor., cortex; cr., caleiuw crolate; ep., epldermis;
f., Iibres; m.r., medullary ray; non.tr,., nonglandular trichomes
p.s pPrth; p.f., pericyclic fibres; ph., piuloem; st., sturch grains;
8L0., stomatu; v., vessel; w.p., wood parenchyma; xXy., xylem.
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Fig. 3:

Ca.0X,

A- Diagreamsmatic T.5H,. of . leaflel X 30

- Surface preparuation tlie upper epidermis X 225
C- Surface prepuration i the lower epldermis X 25
B~ {solated element of the leaf X 225

coll,,collenchyma;ur. ,culclun oxalate jep.,epldermis; . fibres;
“.tr. ,glandular t richomes thyp. Jhypodermis;l.coll, ,lower colle-
nehiyma,l.ep. ,lower epidermls non.tr, ,nonglandular trichomes jp.,
pith;pal.,palisade;p.f. pericyclic fibres;ph,,phloenisp.t.,
spoagy tilssue;st.,starch grainssto.,stomatajup.ep. upper
epiderumlis v, ,vascular bundles | Xy . %y e,




ep.
up.m}lr

Ca,0X.

- ph.

XY
p.1.
{
olpe TR petgEtfed T.S. of the lamina X 225
B—-PDetailed T.S. in the midrib region of the leaf X 225
C~ Dragrammatic T.S. of the rachis X 30

coll. ,collenchymajcr. ,calcium oxalate ;f.,fibres;l.ep.,lover
epidermis;non.tr. ,nonglandular trichomes ;par.,parenchyma;p.f.,
pericyclic fibres;ph.,phlocem;st.,starch grainsiu.ep.,upper
epidernis ;w.p.,wood parenc: ma;xy.,xylem.




171

B . * ex)
3 e ? g coma chryso'richa (Mart.
Pharmacognostic«i study of Te _ Y _

growing in Lgypt.

REFERENCES

i) Index Kewenstis " Flowering Plants". The Clarendon Press,
Oxford Part V 1040 (1893).

- 2) G. Jones, H.M. Fales and C. Ildman. Tetrahedron
letters, 397 (1963). '

3) D. Gross, W. Berg and H.KH. Schutts. Phytochemisgtry,
12, 201 (1973).

4) Y. Hammouda and M.M. Motaqui. Egypt. Pharm. Bull, 41, 73
(1959). _ o




172

received in 26/4/1983 & «accepted tn 4/7/1984




