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COMPARATIVE PHARMACOGNOSTICAL STUDY ON PLAKSHA: BARK AND
LEAF OF FICUS AMPLISSIMA SM. AND F. VIRENS AIT.

R. MiTrA AND S. MEHROTRA

Pharmacognosy Research Unit, N.B.R.I., Lucknow

ABSTRACT

In the presentiinvestigation & comparative pharmacognostic study of Ficus amplissima and
F. virens has been cdrried out, which will enable to distinguish the two species from one another.
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Various authors of Ay urvedlc texts (Dutt,
1922, Dymock et al, (Reprinted) 1976;
Nadkarni, 1954; Roberts, 1931; Sharma,
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1956 ; Aiyer et al, 1957 ; Aiyer and Kolam-
mal, 1960; Si noh and Chunekar, 1972;

Playfair, 1833 ; Bhandari, 1949, Watt, 1908)
have used the Sanskrit name . Plaksha for

dlﬁerent specxes of Ficus F amuy Morace-
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ac}, Uho., F ~uluypbaa ma ol 11. \Dy dle L o PO
Roxh,) ; F. wirens Ait. (syn, F. lacor Buch.-
Ham.; F. infectoria Roxb.); F. talbotu
King, F. arnottiana Miq., F. rumphu

Blume and F. retusa Linn. The drug is

known in the various regions nF t
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as ‘Pakaria’  ‘Pakur’, ‘Pilkhan,
re’; Jari, ]angh Plple In greater parts
of India Ficus virens Ait. is considered as

T, Y . 1.) T ALLE Lo Tl lh 0 d Qhseh
Fl1akKsIid 111 LVldullyd rraagésn 4ana oouul
India, F. amplissima Sm. and F. talbotti

1plisss )
King both are known as Plaksha but in Sri
Lanka it is only F. amplissima which is re-
garded as Plaksha (Ro'hertq 1931).

Ae +hna Aiffnwncnt anrnrtion ~F I cus are us

ns LuC QUICICIIL leC\.u.a OL L/iCUS arf us
as ‘Plaksha’ in different parts of the country,
a detailed Pharmacogno%y of the stem bark
and leaves of these have been undertaken.

Pharmacognostical studies on the stem bark
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have already been made by Mitra & Kapoor
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1978), Mitra & Mehrotra

respectively. The present
communication deals with a comparative
pharmacognosy of the barks and leaves cf
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Ficus viz. F. amhh.swm/z and F. virens ex-

hibiting in partlcular the diagnostic fea-

tures. These characteristics will enable to
,‘.,.-,\..“L 1
distinguish. them exo- and endaomorphically
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The voucher specimens collected at Luck-
now are lodged in the herbarium of the
National Botanical Research Institute,

~t [
Lucknow under the following numb

n
I.
amhlicsimg Sm (TT P ervastava CCR H

Wiisprveodeiiels kil e s

1588) and F. virens Ait. (U. C. Sr1vastava,
CCRIMH, 1589).

COMMON CHARACTERS OF THE BARK AND

D AT T Dr~rre AT ICCTALA QN ANNY rRrorre
LEAF OF FICUS AMPLiOS:VER SVL. HNU (iUl

VIRENS AlIT.

Bark: Bark of both the species occurs
in thick, slightlv curved pieces. Outer sur-
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aLe is rougu duc to the P nce of numer-
,,,,,,,,, transverse and Ionmtudmal

cracks and striations. Mlcro%coplcall both
show a wide zone of cork phelloderm and
rhytidoma. Secon

lenticels,

("\

£ 1. haule and consists mocetly ~Ff ctrarified
OI TII€ Daln «iiks S ALLU\JLL) Or Stratiinca
layers of ceratenchyma, groups of phloem
fibres, parenchyma and laticiferous cells

traversed by medu
I

llary rays. The paren-
chyma cells are fille

d with reddish brown
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Plate T . Figs. 1412

theugplmlectionofthcp

transverse section of the part of the'mature bark of F. virend. 5. 4 : ;

v g ils. 6. Transverse section of the part of the stem of F. wirens showing details. 7.
amplissima showing details. 6 s ima showing a portion of peri¢ycle. 8. ‘Transverse section of
Transverse longitudinal secion of the bark of F. 1

showing edullary . 10. Transverse longitudinal section of the bark of F. virens
a p“tlo‘pﬂt o5 e n Isolated stone cells-of ?

CH=Chlorenchyma. CK=Cork. CR=Crystal. CU=Cuticle.
iciferous cell. MR.=Medullary ray. PAR=Parenchyma

Transverse section of stem of F. aniplissiz
stem of F. virens showing a portion of pericycle.

the' medullary ray. 11
CC=Cell Content. CER=Ceratench
Pl=Epidermis. FIB=Fibre. LC=

icroscopical characters of the barks of Ficus amplissima
o' of the transverse scction of the stem of Ficus amplissima.

i section of the stem of Ficus virens. 3.
representation of the u'ansven:n of the mature bark of Mes ot
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and Ficus virens. 1.
na. 4, mmﬁﬁ“m of
ransverse section of the part of the stem of F.
the

amplissima. *12. Isolated stone cells of F. m'fm:l.ns

L i L e Sl rm. PI=Pith. RH=Rhytido. SGL=Sclerenchyma. STC=Stone
ericycle. "PH =Phloer. PHD Phel:aﬂﬁdc TR =Trichome. XY=Xylem, yma

contents, tannihs and starch grains. Pt?g
like trichomes, stone cells and prismatic
crystals of calciym oxalate are also present.
Odour ,of the powdered bark of both the
Species is pleasant and there is no charac-
teristic taste.

Leaf: The léaves of both are alternate,

petiolate, jmnerved, ovate, acuminate, base
narrow, rounded or cordate. Microscopical-
Iy leaves represent a dorsiventral structure,
palisade being present on the upper surface.
Cystoliths, rubiaceous stomata and glands
are present. Medullary bundles are present
in the midrib as well as in the petiole. Vas-
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TABLE I: MACROSCOPICAL CHARACTERS

F. amplissima F. virens

Bark :

External surface Greenish-white. Greenish grey or black.

Internal surface Reddish brown. Creamish yellow or light buff colour.

Mature bark Thick, leathery. Thick, hard and lenticels, appear as small

blackish or brownish slightly warty dots
irregularly scattered over the surface.

Fracture Short, Hard and fibrous.

Leaf :

Petiole 2.5.0 cm long. 2.5-8 cm long.

Lamina 7.5-10.4 cm long and 3-5.7 cm broad; 6.5-15 cm long and 3$.2.7.2 cm broad
broadly ovate or elliptic, lanceolate, margin, ovate or ovate-oblong, base, acute, rounded
thick cartilaginous minute raised dots or cordate ; margin thin, no dots present.
present on the upper surface.

Venation Intermediate nerves very few, slender. Intermediate nerves prominent, lateral

nerves raised.

Texture Thickly coriaceous, slightly leathery. Thinly coriaceous, membraneous.

TABLE II : MICROSCOPICAL CHARACTERS OF STEM, STEM BARK (Plate I, Figs. 1-12)

F. amplissimu F. virens

Stem :

Epidermis Sclerosed. Not sclerosed.

Trichomes Mostly unicellular. Uni- to bicellular.

Cortex Consists of 2-3 layers of chlorenchyma and Consists of 2-3 layers of thin-walled paren.
5-6 layers of parenchyma. chyma and a few layers of sclerenchyma

and 7-8 layers of thin-walled parenchyma.
Chlorenchyma absent.

Pericycle Composed of discontinuous band of fibres Composed of sclerenchymatous fibres, Both
and parenchyma. Prismatic crystals are rosette and prismatic crystals are present
present in this region. in this region.

Bark :

Cork Outer layer considerably thick with a Outer layer is not thickened.
narrow lumen in centre of the cell,

Phelloderm Thick-walled, consists of chlorenchyma and Consists of stone cells and parenchyma.
stone cells. Chlorenchyma absent.

Secondary Phloem Composed of ceratenchyma, alternating with Composed of ceratenchyma alternating with
thin-walled parenchyma and stone cells. thin-walled parenchyma and fibres. Stone

cells are absent.

Medullary rays Ray cells are composed of thin-walled paren- Ray cells are composed of thin-walled
chyma and stone cells. parenchyma and sclerenchymatous firbes.

Ciell centents Brownish contents, tannins and prismatic Reddish brown contents, tannins, prismatic
cryatals of calcium oxalate are relatively and rosette crystals of calcjum oxalate are
less. abundantly present.

Tsolated sone cells Elongated as well as circular. Mostly circular but elongated also.
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TABLE III : MICROSCOPICAL CHARACTERS OF THE LEAF (Plate II, Figs. 1-18)
F. amplissima F. virens
Petiole :
Hypodermis Tangentially elongated, thick-walled. Large, thin-walled and squars.

Vascular bundles 9.14 bundles are present.

Cell contents ;
in the cortical region.

6-10 bundles are present.

Brownish contents aresparsely distributed Reddish brown contents are abundantly

present in the cortical region.

Mid Rip :
Cortex Coasists of thin-walled parenchyma. Consists of sclerenchyma.
Pericycle Thin-walled, cell contents are less. Thick-walled, cell contents are more.
Lamina :
Epidermis Tangeatially elongated. Vertically elongated.
Hypodermis Present. Absent.
Palisade cells Smaller and two layered. Longer and two to three layered.
Mesophyil Well developed Reduced.
. resent, large, each being sur- Abundantly present, small, each being
Glauds ﬁ,ﬁ’,‘:&‘iﬁ“ﬁi}'&f) cells, 108-63 pin diameter.  surrounded by 10-14 cell’s, 38-45 p in
diameter.
iaceous, epidermal cells are Rubiaceous and Ranunculaceous type, epi-
Stomata ?g’gsgry Rubia > P dermal cells are smaller. ’
Venation Vein islets are less in number. Vein islets are more in number.
. urface, 48-80 u in dia- Present on the lower surface, 38-50 p in
Cystolith ir::::t on the upper s ’ diameter. ’
Margin Gollenchymatous. Sclerenchymatous.

—

cular bundles are capped by sclerenchy‘ma-
tous fibres. Prismatic crystals of calcium
oxalaté and tannins are present and t.he
cells are filled with yellowish or reddish
brown contents. The powders have no
ch;racteristic odour. L Figs. 14):

tudy of powder (Plate III, kigs. 1-4):
Micros)éopi{:aﬁv the le(af powder 9f bth t‘}'le
Species shows the presence of epidermal cells,
Stomata, -glands, palisade cells, fragments o'f
fibres, vessels and parenchyma. In addi-

tion to these prismatic crystals of calcium
oxalate are also observed.

In bark powder fibres, parenchymatous
cells, laticiferous vessels, stone cells, frag-
ments of cork cells and prismatic crystals of
calcium oxalate are present.

Pharmacognostic Features of the Barks
and Leaves: The characteristic features by
which the two species can be easily disting-
uished are present in tabular form (Table I

to X).
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PLATE II : Figs. 1-18 : Microscopical characters of the leaf of Ficus amplissima and Ficns virens. 1. Diagrammatic
representation of the transverse section of the petiole of F. amplissima. 2. Diagrammetic representation of the
transverse section of the petiole of F. virens. gc Transverse section of the petiole of F. amplissima showing
derails of the portion. 4. Transverse section of the petiole of F. pirens showing details of the portion. 5. Diagrammatic
representation of the transverse secticn of the leaf of F. amplissima. 6. Diagrammatic representation of the
transverse secticn of the leal of F. virens. 7. Transverse scction of the leaf of F. amplissima showing cystolith,
8. Transverse section of the leaf of F. virens showing cystolith. 9. Transverse section of the leaf of F. amplissima
showing part of the lamina. 10. Transverse section of the leal of F. virens showinZ part of the lamina. 11.
Gland of F. amplissima in surface view. 12. Gland of F. vireis.in surface view. 12. ‘Stomata and epidermal cells
of F. amplissima in surface view. 14. Stomata and epidermal cells of F. anplissima in surface yiew. 15, Venation
pattern of F. amplissima in surface view. 16. Venation pattern of F. pwens in surface view. 17. Transverse section
of the leaf of F.*amplissima passing through margir;‘. 18. iTra:uvcrsc section of the leaf of F. virens passing
thréugh margin.
CG==Cell content. COL=Collenchyma. GR=Crystal. GU=Cuticle. GY=Cystolith. EPI=Epidermis. HP=Hy-
podermis. LG==Laticiferous cell. LEPI=Lower epidermis. PAL=Paliside tissue. PAR=Parenchyma. SCL==
Sclerenchyma. UEPI=Upper epidermis. VB=Vascular bundle.

TABLE 1V: CHARACTERS OF THE POWDER TABLE V: MIGROSCOPICAL GHARACTERS OF
THE POWDER (Plate 111, Figs. 1.4)

F. amplissima F. wirens T

 Feoan N F. amplissima F. virens

: o . ; . :
Colour co'if),::. green in f;g.:s:sh green  in .pid.crmal cells i.a.rgc. Small. ]
Taste Slightly pungent. Not characteristic. ¥ towes onci R o Aot

Stone cells Obscrved. Not observed.
Bark : Crystals of Calcium  Prismatic and  Prismatic
Colour Chocolate brown. Reddish brown. oxalate rosette.
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Contd. TABLE VI : BEHAVIOUR ON TREATMENT
;Trk_ WITH DIFFERENT CHEMICAL REACENTS
Cork cells Thick-walled.  Thin-walled. F. amplissima F. virens
Stone cells Elongated and  Only clongated

circular. observed. T'reatment Bark Legf Bark Leaf
Crystals of Calcium  Prismatic. Prismatic and With Iodine Black. Reddish Brown. Yellowish
oxalate Rosette. brown. black.

With Conc. HCl Brown. Brown. Buff. Yellowish

green,
With antimony Olive
trichloride — Grey. —_— green.
With HsSO, Black. Light Brown. Blackish
brown. yellow.

TABLE VII : FLUORESCENCE CHARACTERS
OF THE LEAF

F. amplissima F. virens

Powder treated with  Powder treated with IN-
INNaOH in water gives light NaOH in water gives black

@ green fluorescence fluorescence with greenish
tinge
J
TABLE VIII : QUANTITATIVE STUDY OF THE
LEAF
@ F. amplissima F. virens
@ » L Palisade ratio 26.15 20.00
Stomatal index } 7.858 15.79
Vein islet numbers 3.33 7.0
X Vein termination number 2.55 7.0
) —
cosmn g TABLE IX : PHYSICAL CONSTANT VALUES OF
—we ¥, THE BARKS AND LEAVES
PLATEIII: F igs. 1-2 : Microscopical deta.iés Othhfi“ F. amplissima F. virens
Powder. 1. Leaf powder of F. amplissima. . €a
- ;?owder of F. virens. Bark Leaf  Bark  Leaf
A. Stomata with epidermal cells, B. Palisade cells.
G. Spiral vessels. D, Gland, E and E; Epidermal cells.  Total ash 8486 11942 14.16 16.26

.y - -~ mevabn

1aertile ]
. Stone cell. G, H. Portion of fibre. I. Prismatic crysta:
of Calcium oxalate.

Figs. 3.4 : Microscopical details of the powder. 1. Bark  Alcohol soluble

Acid insolutle ash 0.049 1.427 1.29 3.55

Powder of F. amplissimi. 2. Bark powder of F. virens.  extractive 19.533 7.1 19.6 9.06
c o cssel. B. Pa.renchymatgusf ((:fl{s' Witzx:i;otvgr'l Water soluble

Ooxntents. 3 i 1 alcium ’ .

B E. 8;3‘;52’?}5‘1“, Y S, Gell content. H, I,  extractive 18066 17.5 120  13.0

J, K. Stone cells. L. Rosette crystal of Calcium oxalate,
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TABLE X : PRELIMINARY PHYTOCHEMICAL
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Buanpbarr, C. R. Vanaushadhi Chandrodaya (Hindi),

3

1949
F. isst F. vi
amplissima verens Durr, U. C. The Materia Medica of the Hindus,
Bark Leaf Bark Leaf Calcutta, 1922
PO - - Dy -
Gnloroform Dark — Brownish  — . . . .
extract brown. yellow. ?g%a:phlca Indica Vol. III, Delhi (Reprinted), 345.
Water Steroids  — Steroids — KirTikaR, K. R. anp B. D. Basu. Indian Medicinal
extract present. absent. Plants, Allahabad, Vol. III : 2319, 2333. 1933.
Alcohol Raducing Steroids Reducing Steroids Mirra, R. anp L. D. Karoor. Pharmacognostic study
extract sugar present.  sugar absent. on Plaksha-I—Stem Bark of Ficus tsicla Roxb. Journ.
absent. present. Res. Ind. Med. 9(3) : 115. 1974.
Pg?;sr,h S. }v{ESHROT‘RA.kP?%‘fmaCOg'ﬁoiical( study on
a-ITT—Stem Bark of Ficus virens Ait. (Moraceae)
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