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INTRODUCTION
Salia merjamie Forssk belongs o the family
Lsmisceae, which has 252 genera and some 6700
pecies™. The penus Safvic  belongs to  the
Nepetoadeae, which is the largest sub-family and ot
comprises about 900 species of shrubs, subshrubs.
pereamial or anmual herbs™. The genus is distributed in
the wopics. lemperate regions and endemics o
Torkey'™ Sahvia species conmin monoterpenes with
amtiseptic characteristics™ In recent studies on this
plamt species, it has been cbserved that the compounds
decrease DNA synthesis in the cell This feature is
mmportan in the diagmosis and treatment of cancer”.
Safvg species are prown in parks and gardens as
ormemental plants™, Essential oil, which gives off a
m‘?.am&mofmwhof
Salvid® For this reason , it is widely used in
perfamery and as a sweetener in the food industry® .
Safno species are used es traditional medicines all
womd the world possessing  antibacterial®”,
#moxdem.  amtidigberic®™,  amtitumor'™,  and
. Eberculous™, fn Saudi Arabia, mine specics are
IS'W. - which are 5. aegyptiaca 1., § deserti Decne,
M‘:‘ Poir, § merjamie Forssk, § palaestina
+ 2 schimperi Benth , 8 spinosa L., 5. tingttana
B ang 5 verheneg |, U1 P N % :
of tag s aines Fcl;uk Phﬁuchz;lemj u:rm:mn?r
mﬂnmudu stervids and/or triterpenes
" ver, wuld be traced dealing with
Rerjamig b m£ end micremorphology of  Salvia
%w Erowing in Saudi Arabia  This
mﬁmd‘;?ﬁmwcmyomuwmmtmb
Mhmmﬁm!“mﬂfedinpnﬂhmty
. In the - bndcnnﬁad.
Ay ology qfu;e“::;‘ the macro and
LT Pk .tlnmnqdrnnuof
;‘N&t Character were studied o show the
o, Mt 0 0 OF €ach organ o ease the
. Yy The W pigm in both ent
i, Wty g em_rmmd powdered
Co gy 0 clades  determination  of
¥ gl m!ﬂkyﬂ g . .
=l “ and certain Pharmacopoeial
TRding aniper 3

1
kindly identified by Dr. M. Atiqwr Ralomem = @
Taxonomy division of the Deparmmom of
Pharmacognosy, College of Pharmacy, Kimg Saad
University, and a voucher specimens wers depoased &
its herbarium. Fresh materials and smmpless kept @

I. Macromorphology

Salvia merjamie Forssk (Fig 1) is aromatic msin-
stemmed pilose, erect, annual herb, reaches wp o 40
c¢m in height. The flowers (March - Jun jare vanable
in colour either blue, purple, dark red or pmk and
white. Verticillasters are 5 to 8- flowered aranged =
racemose inflorescence Bract are 14-17x15-20 mem,
broadly ovate, lower surface lanate and upper sarface
green coloured. Calyx s 10 wl5- nerved mbalar-
campanulate ,bilabiate, upper lip usualiy shonly 3-
dentate,rarely entire, lower lip with almost lncenlsts
teeth. Floral leaves are smaller than calyx. Corolla is
purple to white, 12 mm Jong bilabiate with falcate
upper lip. The corolla tbe s scarcely exsented
Smmens are also exserted and the mutiers are black
2776 x 2 mm ovoid keeled on  ioner  face and
mucilaginous on wetting™ "

The oot (Fig.1 and Ay): is 8 dark brown Lsp root,
bearing several short tapering lateral oot and
measures 13.5 to 21 cm in length and 06 to 1.6 cm in
diameter at the widest part with pale-brawn hard bark.
The fresh root is Mexible, while the dry breaks with
short fracture.

ﬂnmm(Fig_l:udA;)'humorlm
quadrangular, up to 40 cm jni length and 0.2 1o 0.3 mm

in diameter. It is green in colour, sympodially
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branched; demely short hairy or spreading long
hairy, densely glandula inflorscomce X The e
is Nexible, bt when dry, R Ivesks with &
fracture

' simple,

The Jeaves (Tig | and A,). The leaves are
late with crensle
mumtymduﬂﬂltﬂ .8 em in

measures 1.5 10 § cm length and 01 to 0.2 om whith.
The leaves have an agreeable odow snd slight
characteristic mste,

L Micromorphology
The root

3810 50p im beight.

'Ihphélhdexm(!’ig_l)hwide.l’ameduflzlo
20mnofmh-wdlad.mwlnunamiully
clongated parenchymatous cells conmining starch

:cln:i&()m?ﬁ)m:mwing 5210 162 p m length and
l9t034uindimu=r.'l'hcum)-lnnmqumm
isodiametric (o elongated, having wide 10 VEry namrow
lumen, thin or thick lignified walls, with simple pis,
and stained green with 66% H,80,
Thevuudarﬁuu(ﬁg. 2) is formed of an outer
cellulosic phloem containing selereids similar to thy
present in the phelloderm and g wide lignified centra)
xylem; the cambium is almos distinguishable. The
xylem is formed mainly of fibres (Fig 2 and Fig 3y
having almost thin lignified walls wit, slit - like pirs,
narrow ar wide lumen and acute or blun apices, They
measure 70 1o 180 yi in length and 15
diameter. Vessels (Fig, 2 and Fig. 3) are isolated or in
rudial rows of 2 -4 up to B or in small groups, they are
~ montly pitted with bordered pits, or occasionally spirpl,
annular, pitted and measure 1§ o $0 1 in diameter.
Trachewds and ' tracheidal vessels (Fig 3} are few
shuwing  moderately  thick lignified walls  wigy
pumerous oval bordered pits and memsure 160 1 170 p
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The powdered roct (Fig 1)
colowr thum
following festures,

Thetrmmmi-'m-lﬁ $loamomy

Insqmdrmp:!-'umh.ht-n--
epidermis surrounding g

relatvely s
pumchymmuscmu-hmlntnd
collmchymmdllndby‘ el

m:losinglringoflzmﬂww‘
cach with an nog-hignified perwcycic fhes
surrounding wide non-lignified peh.

Theepldmmlulh(ﬁl-s)npdu-tﬂ
elongated withy Siright anticlinal walls sad covems
with thick siriated cuticle. They meanwe 81 m 1204
inlenglh.zltonuhhuh-nt wign
height

Slumnll(Flg 3) are few of the momenyns
cach is surrounded by 3 10 4 celly and s ¥
43plnlmg|hmdl7m35u'-h-tt

Trichomes (Fig. $) are very mumerous They we ol
Blandular and eglandular rypes. The lhﬁ-:
hnvunhnnuni-qhmlhhrﬂalllh'l‘;h
bi-cellular sectetory heads, the cuticle was B pe
Measre 30 10551 in length The eglandsles ke
abundant and larger 'I'hqmm""::
(1 10 8) with thick walls, scute apices. way
lndmcumbhoﬂluinm o

The Sonex (Fig. 4) s parenchymtss O
Subepidermal layer of collenchyma The j coluie¥
enmimurlmsnmnmnnm'"“"ﬂ, e
cells present particular mt the comer "fm,w
Parenchyma 15 formed of § to 7 rows of
- walled cells with narrow intercellalar lplﬂ’-mdw .
~ The endodermis is well Qifferentiated
B0 casparian strip, : -
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s formed of 10 to 12 rows
 hick-wa fibres present as an arch
1 the corfex and the vascular bundle region and
present panicular!y at the comer of the stem. The
tie. 5) have thick walls with acute to blunt
0225p in length and 12 to

pres (Fig -
f measurc 100t

The pcricycle (Fig. i
lled cellulosic

5 in diameter:

The vascular
joem and 2 wi
almost indistinguishahle.
fibres (Fig. 4 and Fig. 5)
o lls. marrow Orf
sices. They measure 210 10
;3 pin diameter. Vessels (Fi

nified. diffused either <olated or in radial Tows
being spiral, annular and pitted and measure 11 0 25
y in diameter: (Fig. 5) is diffused

e consists of an ouler cellulosic
de ligniﬁed-xyiem; the cambium is
The xylem is formed of
having moderately thick =
wide lumen and acute
306 p in length and 11 to
g 4 and Fig. 5) are

tissu

Wood parenchyma
ed of moderately thick-walled pitted and
cells. Medullary

lignified polygonal axially elongated
ays (Fig- 4 and Fig. 5) ar¢ 2 1o 3 cells wide being

cellulosic in the phloem and lignified in the xylem.
The pith (Fig- 4) is formed of moderately thick
cellulosic parenchyma with narrow intercellular

spaces.

powdered Stem

The powdered stem

characterized microscopi

| Fragments of epidermal €€
elongated with straight anticlinal wa
thick—striated cuticle and showing
stomatd.

2 Numerous glandular hairs
cellular stalk and large uni-
heads

3.Nemerous  eglandular
mulicellular (1 to 6) with {
acute apices and warty cuticle.

4.Fragment of lignified spiral, annu
vessels,

§ Fragments of lignified w

. F_ragmcms of non- lignified pericyc

1. Fragments of lignified wood fibres.

& Calcinm oxalate and starch are absent.

The leal
The transverse section of the leaf (Fig. 6A and

Fig oC :

'Jrg ug "r“h"“} dorsiventral structure with three rows

il M. interrupted in the midrib
e midrib projects on the both sides and

(Fig. 5) is green in colour and
cally by:
IIs; polygonal, axially
Ils, covered with

few anomocytic

with short uni-or bi—
or bi-cellular secretory

hairs  with uniserate
hin walls,wide Jumen,

jar and pitted

ood parenchyma.
lic fibres.

shows u 5
. mele ¢
single crescent — shaped vascular bundles, the

fv:'ri;}tie is collenchymatous '
h‘: (F5) by i
upper epidermal cells of the leaf (Fig. 6A and

Mg 74

.= i) a

‘-“'deamm:fff:::mw 'ﬂf a tabular, polygonal nearly
ells having beaded anticlinal walls and

hyeri 4 .
”4-_.;41 “‘bj [y .
. !{uc’- striated cuticle. They measure 28 to
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0 46 p in breadth and 16 10 37 pin
idermis of the leaf (Fig. 7A)
lygonal, isodiametric cells with
d with thick striated

95 p in length, 11t
height. The lower ¢ep
consists of tabular, po
wavy anticlinal walls and covere
cuticle. They measure 45 to 126 j in len
in breadth and 15 to 34 pin height.

Stomata (Fig. 7A) are present on both surfaces.
They are more frequent on the lower epidermis They
are sunken, They are of diacytic and occasionally of

the anomocytic type. They measure 32 to 39 p in
length and 18 10 26 p in width. Both cpidermis show
glandular and eglandular trichomes similar to those of
the stem . The second type of trichomes is labiaceous
hair consists of a short stalk and large globular head .
The stalk is short unicellular measuring 201030 pin
length and 10 t0 25 p in width. Head is multiceliular

composed of 8 radiating cells. It measures 50 tol02 p

in diameter and covered with thin cuticle.
| epidermal cells (Fig.

gth, 11 1052 p

The upper and lower neura
7B) are polygonal axially elongated with beaded
lar surface and covered with

anticlinal walls, granu
smooth cuticle. They measu
and 10 to 44 pin breadth.

re 55 to 141 p in length

dorsiventral with an upper P
rows of radially elongat ells with straight
anticlinal walls and measure 32 10 43 p in length and 6
to 15 pin breadth. It is interrupted by collenchyma in
the midrib region. The spongy lissue (Fig. 6C) is
formed of 2 to 3 TOWS of thin — walled more or less

rounded parenchymatous cells with wide intercellular

spaces.
The cortex of the leaf (Fig. 6A and Fig. 6B) is
d lower subepidermal

parenchymatous with upper an
collenchyma abutting the upper and lower epidermises

and formed of 2103 rows of thick — walled cellulosic

cells.
The pericyele (Fig. 6A and Fig. 6B) consists of two
arcs of collenchymaltous cells above and below the

vascular bundle.

The vascular
of cellulosic ph
xylem formed ©
10 to 20 ¢ in diamet

parenchyma.

pundle (Fig. 6A and Fig .6B) consists
loem of thin — walled elements and
f lignified spiral and annular vessels,
er and thin walled cellulosic

powdered Leal

The powdered [caves (Fig. 7) are dark green in

colour and having characteristic odour. The powder is
wing features:

characterized microscopically by follo
]. Numerous fragments of
epidermises showing polygona
anticlinal walls, covered with thick striated cuticle
and showing sunken stomata of diacytic O
anomocytic types on both surfaces.

2. Numerous fragments of UPper an
epidermises showing polygonal axia

d lower neural
[y elongated

l__,,__.—-'-—"’-
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Figure (1): Photograph of Salvia merjamie Forssk.

: _' AII The root.
: Azi The stem.
- Ajs: The petiole,
Ag: The leaf. : ' b
~ Asi The inflorescence,
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1 cells with beaded anticlinal walls, granular surface
44 covered with smooth cuticle.

Numerous capitate and labiaceous hairs..

 Numerous eglandular trichomes  with uniseriate,
'muhicellular (3 to 6) with thick walls, acute apices

and warty cuticle. The basal cell may be enlarged.

¢. Fragments of lignified spiral vessels.
B e microscopical numerical values of the leaf were

jisted in (Table 1).
The pcliole

A transverse section in the petiole (Fig. 8A and
Fig. gB) is almost planoconvex in outline. The
epidermal cells (Figs. 8A, 9A and 9B) are hexagonal,
measuring 23 10 93 p in length, 16 to 47 p in width
ad 130031 1 in height in abaxial surface and 23 to 85
u in length and 5 to 38 p in width in adaxial surface.
There are a lot of glandular and eglandular hairs and
anomocytic stomata similar to those of the stem and
leaf (Fig. 9). The cortex is formed of narrow
collenchyma (2 to 4) layers under epidermis followed
by a central wide parenchyma (5 to 7) layers. There
are three large vascular bundles on the median region
with additional four small lateral ones . The vascular
bundles are similar in structure to that of leaf except
that the xylem is more developed than that of the leaf.

The isolated element of petiole (Fig. 9) is

characterized  microscopically by  the following

features:

| Numerous fragments of polygonal epidermal cells
with straight or beaded anticlinal walls, covered
with smooth or thick striated cuticle and showing
stomata of anomocytic type.

2. Fragment of glandular and eglandular hairs
similar to those of the stem and leaf.

3. Fragment of lignified spiral vessels.

Table (1): Microscopical numerical values of Salvia
merjamie Forssk leaves.

The Numerical Value Number
Stomatal index of upper epidermis 11-12
Stomatal index of lower epidermis 16-18
Palisade ratio 6-7
Vein-islet number 3-4
{Vein termination number 6-8
——

IIL.  Determinati . .
COARite: ion of certain Pharmacopoeial

|11;?e dehmﬁnnlfon of crude fibre, total ash, water
sc; uhe ash, acid- insoluble ash and moisture content -
of the plant was carried out according to British

Pharmacopoeia “and the res :
ult .
(Table 2. s were tabulated in

Table (2): Certain Pharmacopoeial constants of Salvia
merjamie Forssk,

The Pharmcopoeial Constant Value \
Crude fibre 21.86%
Total ash 15.81%
Water soluble ash 12.5%
Acid-insoluble ash 10.02%
Moisture content 6-8%
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htesam S

m.r,
B : w.f
Bure (3 ¢ .
d’--.cork(-, r)n 'rn"’ 1solated elements from the root. (x 209)

fibre, » Medullary ray; 5., starch : sc., sclereids; tr., tracheids; tr.v., tracheidal vessel; v, vessels; w.f., wood
P parenchyma. ' ‘
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Figure (4): The stem of Salvia merjamie Forssk.

A- Detailed transverse section of the stem, (x 177)

B- Diagrammatic transverse section of tly

ca., cambium; col., collenchyma; end., endodermis:
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fipesa™ | |

unl. per. f.

w.f.

eg. L

Figure 5 .." ‘
(3): The characteristic elements of the stem.

A Ef"gum?ml cells of the stem. (x 127)
gg,!,, eglan dllla:ellr?:?,cm from the stem. (x 197) :
bres o chome; ep., epidermis; g.l., glandular tric
i V., vessels; w.f,, wood fibre; w.p., wood parench

home; m.r., medullary ray; unk.per.f., unlignified
yma; XYy-s xylem. ‘
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Figure (6): The leaf of Salvia merjamie Forssk

A- Detailed tran sverse secti
B- Diagrammatic transverse sectio

on of the leaf. (x 80)
n of leaf, (x 23)

C- Detailed transverse section of the lamina. (x 93)

¢.p., cortical parenchyma; col., callenchyma; eg.1., e

Lep., lower epidermis; m., mesophyll;
epidermis; xy., xylem.

glandular trichome; end., endodermis; g.t., glandular trichome;

pal., palisade; par., parenchyma; per.,pericycle; ph., phloem; u.ep.. upper

69




Figure (7): The isolated elements of the leaf,

oy EPidermis of the leaf. (x 222)

. ural epidermis of the leaf, (x 200)

1Vlamcl]ular and eglandular trichomes. (x 176)

. . essels of the Jeqf (x 500) | i is;
oL, . ) i
nﬁna!eil;::ru 4 richome; g 1., glandular trichome; L.ep., lower epidermis;

n.l.ep., neural lower epidermis; n.u.ep.,
o ’Pldermis; 5, stomata; u.ep., upper epidcrmis.
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Figure (8): The petiole of Salyig merjamie Forssk.

A- Detailed transverse section of the priiole, (x 75)
, B- Diagrammatic transverse section of the petiole. (x 19)
€.p., cortical parenchyma; col., collenc

hyma; eg ., eglandular trichome; end., endodermis: g.t., glandular trichome;
Lep., lower epidermis; Lv.b., Jatera] vascular bund]
epidermis; xy., xylem,

€ par., parenchyma; per.,pericycle; ph., phloem; w.ep., “PP"

7



Y.

-

Figare (9): The isolated elements of the petiole.

3- Epidermis of the petiole. (x 196)
C. Neural epidermis of the petiole. (x 156)
- G:‘“drlﬂrfand eglandular trichomes. (x 173)
© vessels of the petiole. (x 500 . i is; n.U.ep.,
¥ eplandylar trichol;c; g.t,.(;[nnd‘)ﬂu trichome; l.ep., lower epidermis; n.l.ep., neural lower epidermis; n.u.ep
- UPper epidermis; st., stomata; u.cp., upper epidermis.
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