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COMP~IRATIVE PHARMACOGNOSTICAL STUDY ON PLAKSHA : BARK AND 

LEAF OF FICUS AMPLISSIMA SM. AND F. VIRENS AIT. 
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Pharnra~ognosy Research Unit, JV.l3. R. I., Lucknow 

A B S T R A C T  

Pn the presentiirwestig~tian a comparative pharmacognostic study of Ficus amplissirna and 
F. virens has been d&~ied out, which will enable to distinguish the two species from one another. 

INTRODUGTION 
Various authors of Ayurvedic texts (Dutt, 
1p2; Dymucli et al, (Reprinted) 1976; 
Nadkami, 1954 ; Rober~s, \931,,; Sharma, 
I 956 ; Aiyer .et .lal,. ,1957 ; Aiyer and Kolam- 
mal, 1960 ; Singh and Chunekar, 1972 ; 
Rayfair, 1833 ; Bhandari, 1949, Watt, 1908) 
haye ysed tb.e Sanskrit name . Plaksha for 
different specid of fic'us ( ~ h t l i l y  : Morace- 
aeJ; viz., F. .  ampji~sima Sm. (syn. F .  tsiela 
Roxb,),; F. air& Ait. (syn, F. lacor Buch.- 
Ham. ; F. infeetoria Roxb.) ; F. talbotii 
King, F. arnottiana Miq., F.  rumphii 
Blurne and F. retusa Linn. The drug is 
known in the various regions of the country 
as ~ a a ,  'Pakur', 'Pilkhan:, 'Pipr,i:, .Pep- 
re', jari', 'Jangli Piple'. In greater' parts 
of Ihdia Ficus virens liic. !s considered as 
'Plaksha' In Mhdhya Prtidcsh and South 
India', Fb amplisiFi~a Sm. and F. talbottii 
King both are known as Plaksha but,' in Sri 
Lanka it is only F. amplissirna which is re- 
garded as Plaksha (Roberts, 193 I). 

As the different species of Ficus are used 
as 'Plaksha' in different parts of the country, 
a detailed pharmacognosy of the stem bark 
and leaves of these have been undertaken. 
PharmacognosticaI studies on the stem bark 
and leaves of F. amplissima and F. virens 
have already heen made by Mitra & Kapoor 
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(1974). Mitra et al. (1978). Mitra & Mehrotra 
a & b (1980) respectively. The present 
communication deals with a comparative 
pharmacognosy of the barks and leaves cf 
the two very commonly used species of 
Fzczis viz .  F. arnpEissima and F.  virens ex- 
hibiting in particular the diagnostic fea- 
tures. These characteristics will enable to 
distinguish them exo- and end~morphical l~ 
as well as in powder form. 

The voucher specimens collected at Luck- 
now are lodged in the herbarium of the 
National Botanical ~esea rch  Institute, 
1,ucknow under the following numbers F. 
amplissirnn Srn. (U. C .  Srivastava, CCRIMH, 
1588) and F. virens Ait. (U. C. Srivastava, 
CCRIMH, I 589). 

COMMON CHARACTERS OF 'THE BARK AND 
LEAF OF FICUS AMPLISSIMA SM. AND FICUS 

VIRENS A1 T. 

Bark: Bark of both the species occurs 
in thick, slightly curved pieces. Oluter sur- 
face is rough due to the presence of numer- 
ous lenticels, transverse and Iongitudinal 
cracks and srriations. M i ~ ~ o ~ c o l ~ i c a ~ l y  both 
show a wide zone of cork, phelloderm and 
rhytidoma. Secondary phloem occupies frd 
of the hark and consists mostly of stratified 
layers of ceratenchyma, groups of phloem 
fibres, parenchyma and laticiferous cells 
traversed by medullary rays. The paren- 
chyma cells are filled with reddish brown 



IJ& r . pi@. 14 2': ~icroraapid b.Cta of the b+b of Ff#r +uifiu, md phts thu. 1. 
-muic -&bn of the trans- ~ c t i o n  of the ltem of F k  am@lkrima. 2. Dim-tic 
-resentation of the tranrvew section of the s t m  of. Ficus ~ W U S .  3. Diagrammatic -resentation of 
the tramverse of the part of the mature bark ? r F m  amplis~imn. 4, Diagrammatic rtpmcntatio? of 
tra*vcrse of hepar t  of thelrnstu~ bark of F. mm3- 5. X-ttm~rne section of tbe p ~ t  of the stern ofF. 
wn$lisgnra details. '6. Transverse s e t e n  of the Part of the Wtem of F. bitens s h o w i ~  details. 7. 
Transverse seaion of stem of ;E antpIirsiv showing a Pfllon of Pri@).cler 8, Transverse section of the 
nem .of F. showi* a *ion of pericy~lc. 9. Tmmverse longitudinal gaion of the bafi of F. a lj.simd- 
ahoWw a part of the medullary ray. 10. T m v m e  longitudinal section of the bark of F. airem "! s owiq 

a part of tk. ray. 1 I. Isolated stone cell*of F. amplksima. '12. Isolated stone cells  of^. ~ i - .  

CC = cell Content. CER = cemtenchyma. CH=Chlorencbma. a = C o r k .  CR=Crystal. CU =Cuticle. 
5PI = Epidermis. FfB =Fib=. LC= Laticifcrow cell. MR=Mdullary my. PAR=Parenchyrna. PER -. 
Pericycle. . p ~ = p h t ~ ~ ~ .  pHD=Phelloderm. PI-Pith. M=Rhytido. SCL=Sclerrnchyma. STC'-Sto*e 

tills. T R  =Ttichomt. XY =Xylem. 

-teats, ta'ndhs and stash ph9- Peg petiolatk, flerved, ovate, acuminate, base 
like trichomes, stone cells and prismatic narrow, rounded or cordate. Microscopical- 
c'ps&ls of,.cdcium oxdate are als6 pent. l y  leaves rrpresmr a domiventral structure, 
Odour ,of the powdered bark of both the pdisde being PreSmt On the upper surface. 
apecia it plbasanr and there is no charac- Cystoliths, rubiacwus stomata and glands 
'&tic tabte, are present. Medullay bundles are present 

Leafi The of both are altmate, in 'the midrib as well as in the petiole. Vas- 



TABLE I : MACROSCOPICAL CHARACTERS 

Bark : 
External surfacc Greenish-white. Greenish grey or black. 

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

Mature bark Thick, leathery. Thick, hard and lenticels, appear small 
blackish or brownish slightly warty dots 
irregularly scattered over the &ace. 

Fracture Short, Hard and fibrous. 

Leaf: 
Petiole 

Lamina 

2-5.0 cm long. 2.5-8 cm long. 

7.5-10.4 cxq long and 3-5.7 cm broad; 5.2-7.2 cm bmad 
broadly ovate or elliptic, lanccolate, margin, acute, rounded 

present on the upper s u r f ~ e .  
thick cartilaginous minute raised dots or no dots present. 

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

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

TABLE I1 : MICROSCOPICAL CEIARACTERS OF STEM, STEM BARK (Plate I, Figs. 1-12) 

- - - - .  -- -  - - - -  - 

F. amplissimu F. virdnr 

Strm : 
Epidermis Scleroscd. Not sclerosed. 

Trichomes Mostly unicellular. Uni- to bicellular. 

Cortex 

Pericycle 

Bark : 
Cork 

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. 
Chlorehchyma absent. 

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

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

Thick-walled, coluists of chlorenchyma and Consists of stone cells and parenchyrns, 
stone cells. Chlorcnchyma absent. 

Secondary PhIoem Composed of ceratenchyma, alternating with Composed of ceratenchyma altema with 
thin-walled parenchyma and stone cells. thin-walled parrnchyxna and fibresPD%dt~ne 

cells are absent. 

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

Cell centents Brownish contents, tannins and prismatic Reddish brown contents, tannins, prismatic 
crystals of calcium oxalate are relatively and rosette crystals of calcium oxdate are 
less. abundantly resent. 

Isolated sone cells Elongated as well as circular. Moltly circ ur ar but elongated also, 



TABLE 111 : MICROSCOPICAL CHARACTERS OF THE LEAF (Plate II, Figs. 1-18) 

Hypodermis Tangentially elongated, thick-walled. Large, thin-walled and quars. 

Vascular bundles 9-14 bundles are present. 6-10 bundles are present. 

Cell contents Brownish contents are sparsely distributed Reddish brown contents are abundantly 
in the cortical region. present in the cortical region. 

Mid Rib : 

cortex Consists of thin-wdled parenchyma. Consists of sc lerench~~a.  

Pcricycle ~ h i ~ - ~ a l l e d ,  cell contents are less. Thick-walled, cell contents are more. 

Epidermis Tangentially elongated. Vertically elongated. 

Rypodermis Present . Absent. 

Palisade cells Smaller and two layered. Longer and two to three layered. 

Me~oph~l l  Well developed Reduced. 

Gl&trds Abundantly present, large, each being sur- Abundant1 present, small, each being 
rounded by 6-10 cels, 10-63 p in dhmete. surroundedl by 10-14 =elk, 38-45 p in 

diameter. 

~ 0 3 t l y  RuhiaccouS, epidermal cells are Rubiaceous and Ranunculaceous t p ,  epi- 
larger. dermal cells are smaller. 

Vertatioh vein islets are less in number. Vein islets are more in number. 

Present on the upper surface, 48-80 (L in dia- Present on the lower surface, 38-50 p in 
meter. diameter. 

Margin Collenchymatous~ Sclerenchymatous. 

cular bundles are capped by sclerenchyma- 
tous fibres. Prismatic crystals of calcium 
Oxalati and tannins are present and the 
"11s are filled with yellowish or reddish 
brown contents. The powders have no 
characteris tic odour. 

Study of powder (Plate 111. Figs. 1-41: 
Microscopically the leaf pwder of both the 
Species shows the presence of epidermal cells, 

'glands, palisade cdls, fragments of 
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 Fable I 
to 8. 
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PLATE II : Fip .  1-18 : Mirrascopical characten of the leaf of Fimr mnplimimd nndFinrs r ims .  1. Diaqnammatic 
rtprmcntation of thc tran%vt+sc scction of the petiolc of F. an#lirsimn. 2. Diagramm~tic rqmscntation of the 
tranwcrse section of the periole of F. "inns.  3. Transverse section of the wink cf F. amnplirsirnn showing 
details ol'thc portion. 4. Transvem section of the petiole of I;: m'rms showinq details of the portion. 5 .  I)iaqrarnrnatic 
repreentation of the tran-vcnc secti~n of the leaf of F. amplissinta. (i. DiaP;mmrnaticm representation of tllc 
transterse scctit n of thc lcnf of F. virens. 7. Transverse scction of the leai F. amplusimd showinq cystolith. 
8, 'I'ranqvcnc ~cction of the 1-f ofk'. t i t ~ n s  showinq cv-tolitt-. 9. Traruverse section of the leaf of I.'. amp!irsi,na 
showinq part of the lamina. 10. Transverse section of the leaf of F. tlirrns showin~-Part of the !ami~~a.  I I .  
Gland of i.. ampiissima in surface view. 12. Gland of F. v;rnis.in ~urracc view, 12. Stomata and cprrlcrmap-cells 
of 1:. amplissirna in surface view. 14. Stomata and epidermal cells or I;. on,plis&u in,!urfac~ *ch,- 13. Vermtion 
pattcrn of F. amfilissimn in surface view. 16. Venation pattcrn of F. .:wens in surface view. I f .  Transverse section 
of the leaf of F . 8 n m ~ ~ . ~ i m o  passing t h r o u ~ h  marqin. 18. T r a ~ l l r n c  section & the leaf of F. crrirrrrr paning - . . 

tlirbu~h margin. 
CC--Cell content. COL =Collcnchyrna. CR=Cry~tal. CU =Cuticle. CY =Cysrolith. EPI ~ E p i d m n i s .  ~ - I P P H ~ -  
podermiq. LC-hticifemus cell. LEPI =L-r epidernlis. PAL-Palisade tissue. Pa--Parcnchyma, SCI.= 

ScIctenchyma. UEPI =Upper cpidrrniis. VIj - Vascular bundlc. - --- - 

I;: nmflfirrima F. airens 
- 

F. ;:mblissim~ 
, L . - - - ~  F. virnrs 
hf: 

- 

c'htour Greyish p x n  in Brownish ~ + r r n  in 
colatrr. colour. 

YE p t d c m l  cells m e .  
Smal I. 

Tvtt Slightly pungent. Ohcnrcd. Not ohscwcd. I:ihres S o t  chnractcristic. Stone Lum~m rutrow. Lumen wide. 

Bmk : Cryntals of Calcium Prismatic ond Prismatic 
Colout Chacalata browh Reddish brown. oxdate rosette. 



contd. TABLE VI : BEHAVIOUR ON TREATMENT 
WITH DIFFERENT CHEMICAL REAGENTS 

Bark : 

stone cells Elongated and On1 y elongated 
circdar. observed. 

C ~ s t a l s  of Calcium Prismatic. Prismatic and 
Oxalate Rosette. 

Treatment Bark Leaf Bark h a f  

With Iodine Black. Reddish Brown. Yellowish 
brown. black. 

With Conc. HCI Brown. Brown. Buff. Yellowish 
green. 

With antimony Olive 
trichloride - Grey. - green. 

With HeSOI Black. Light Brown. Blackih 
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 

TABLE VIII : QUANTITATIVE STUDY OF THE 
LEAF 

F. amplissima F. ttircns - 
Palisade ratio 26.15 20.00 
Stornatal index t7.858 15.79 
Vein islet numbers 3.33 7.0 
Vein termination number 2.55 7.0 

TABLE I X  : PHYSICAL CONSTANT VALUES OF 
THE BARKS AND LEAVES 

P L ~ ~ ~  111 : Figs. 1-2 : ~ i ~ ~ o s ~ ~ ~ i c a l  details of the F. amplissima F. virms 
1 .  Leaf powder of F. amplissima. 2. Leaf - 

~owder  of F. virens. Bask Lcqf Bark Leaf 
A. Stomata with eiidermd cells. B. Palisade cells. 
C. Spiral vessels, D. Claqd. E and El Epidermal cells* Total ash 8.486 11.942 14.16 16.26 
F' cell. G, H. Portion of fibre. I .  Prisrnatlc crystal 

of Calcium oxalate. 
Acid insolutle ash 0.049 1.427 1.29 3.55 

3-4 : Microscopica~ details of the powder. 1 Bark Alcohol soluble 
Powder of F. amplissirn3. 2. ~ a ~ k  powder of F. v irm-  extractive 19.533 7.1 19.6 9.06 
A Vessel. B. Parenchymatous cells with brown 
cD"teot~. C, c,, Prismatic crr tal  of Calcium oxalate ; Water soluble 

Dl E, El. Cork cells, F, F ~ .  Fibre. a. Cell content. H9 1, extractive 18.066 17.5 12.0 13.0 
J* K. Stone calls. I,. Rslctte crystal of Calcium olgabte~ - 
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TABLE X : PRELIMINARY PHYTOCHEMICAL 
TESTS OF THE BARKS AND LEAVES 

F. amplissima ----- - 
Bark Leaf 

Chloroform Dark - 
extract brown. 

Water Steroids - 
extract present. 

Alcohol Redueins SteroiQ 
extract sugar present. 

absent. 

F. virens 

Bark Leaf 

Brownish - 
yellow. 

Steroids - 
absent. 

Reducing Steroids 
sugar absent. 
present. 
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