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A B S T R A C T  

Paribhadra, one of the reputed drugs of the indigenous system of medicine, is equated 
with Erythrina indica Lamk. Syn. E. aariegata Linn. var. orientalis Linn., Family Fabaceae. 
Some other species of Etythrina viz. E. suberosa Roxb. and E. stricta Ranb., have also been 
mentioned as 'Paribhadm' in different text: books on Indian Medicine and are used as sub- 
stitutes for the genuine drug, Erythrina hdica. 

The pharrnacognostical study is made of the root and root bark of E. indica Lamk., 
as based on material collected from authentic specimens and covers macro- and microscopical 
characters highlighting the diagnostic features, micro-chemical tests, examination of the 
powdered drug and preliminary phytochemical investigation. 

Paribhadra, one of the important drugs of 
the indigenous system of medicine is largely 
used for its laxative, anthelmintic and galac- 
tagogue properties. The drug is pungent, 
astringent, promotes gastric disorders, des- 
troys pathogenic parasites and used for re- 
lieving pain in the joints and in liver 
troubles. 

Different parts of the plant are used for 
various medicinal purposes. Various proper- 
ties and uses of the drug Paribhadra have 
been described in Ayurvedic texts and vari- 
ous "nighantus" like Shaligram, Sodhal, 
Raj Nighantu, Kaidev and Bhava~rakasha 
(Sharma, 1956 ; Misra, 1965). Sushruta re- 
commends the use of its bark in snake bite. 
The bark is astringent and used as febrifuge, 
antibilious and anthelmintic. It is also 
employed as collyrium in opthalmia. 
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Singh and Chunekar (1972) reported that 
the bark is being used as a substitute for 
Rohitaka bark. Aphanamkis  polystach ya 
(Wall.) Parker probably due to its action in 
liver complaints. The young roots of the 
white flowered variety have aphrodisiac 
properties. The root also helps to.regularise 
the menstruation cycle and the root bark is 
employed in diabetes and cancer. Conti- 
nuous administration of this drug reduces 
blood sugar. A preparation, Paribhadra 
Panchang with coconut oil, is applied in 
eczema and Paribhadmkshar is used in piles, 
jaundice and opthalmia (Chopra e t  al, 1956 ; 
Kirtikar and Basu, 1933 ; Misra, 1949 ; Nad- 
karni, 1914 ; Sharma, 1956 ; Vaishya, 1953 ; 
Watt, 1972). 

Paribhadra has been equated with Eryth- 
rina indica Lamk. in books on Indian 
Materia Medica by competent authorities. 
Aiyer and Kolammal (1963) reported that 
there seems to be no confusion regarding its 
botanical identity. However, Er-ythrina 
stricta Roxb., which is a closely similar plant 
is occasionally used as a substitute. There 
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is one mare species, Eryrhrintr suberosa, 
which is also known as Yuribhodru' in 
some parts *of che -country. The name 
Erythn'na has been taken from the Greek 
word Er)rrhros or E ~ t h h o s  meaning red 
or coral red. The specific name zndica 
rcfers the country, showing its nativity, AII 
the species have similar properties as that of 
E. indica. The barks and roots of the diffe- 
rent species also contain alkaioids. The 
Chinese drug, Hai Tang Pi, which is the 
dried bark of Eryihritra spp. possesses 
bacteriestatic action against Sta~hylocoutts 
auxetrs and is nonrcxic. 

The drug is known by various names in 
different parts of the country : 

SANSKRIT NAMES 
Nimbabaru Mmdara, Kan mki- palush, 

Rak~apushpu~ Kantnki, Bakupush*, Kantu- 
kimhsrka, Raktakeshar, Rnktakusuma and 
Paribhadraka. 

3. Hindi 

4. Kannada 
5. Malayam 

6. Marathi 

7. Tamil 

8. TeZugu 

g. Uriya 

ro. English 

h l i  tarnadar, Paltemadar . 
Pararu, Bangaro, Panarva, 
Panderava. 
Pharhad, Dadap, Mandar, 
Parijata. 
Pari bhadra. 
Kalayanarnurikku, Kari- 
rnurikhu, Mandararn, Kul- 
murikhu, Murikku. 
Pengara, Pongra, Panprr I ,  

Mandar . 
Kaliyanarnurukku, KavEr, 
Mudhi, Mullnmurukka, 
Pal asan. 
Bariclamu, Possbhadraka- 
mu, Paribhevyamu . 
Mandoro, %lodhua, Sal- 
ton ya, 
Indian Coral Tree. 

BOTANICAL DESCRZFTTON (Plate I) 
Erythtina indici hm. i~ a medium- 

sized. deciduous trke upto 15 in or more in 
height having grey fissured bark armed 
with sharp spine, mnical. usually black. 

Plate I : A twig of Evthfim indim Lam. shewing 
leave and Rowers. 

Leaves 3 foliolate, leaflets mernhranews, 
glabrous, the end one roundcuspidare, 9.5- 
15.c cm. Iong and nearly as hroad and trun- 
cate or broad-rhomboidal at the base. 
Flowers large, coral red in dense racemes. 
Calyx with a very oblique mourh from the 
first. subglabroua minurely ptoothed at the 
very tip. Petals very unequal, standard 
hroad, wings are subequal, anthers uniform. 
Ovary stalked, many ovuled, style incurved, 
heardlas, stigma, capitate. Pod long, dis- 
tinctly torujose (Hooker, '1 879). 

Distribution : Erythrino indica is found 
wild tl-mughout the deciduow forests of India 
frcm the toor of the Himalayai southwards 



as far as Kanyakumari. It is common in 
Assam, Eengal, Konkan, N. Canara, Madras, 
Kerala, Andaman and Nicobar Islands. It 
is often cultivated in gardens as an ornamen- 
tal trees. (Bambar, I 916 ; Bentham, I 864 ; 
Choke, 1958 ; a t h i e ,  1960 ; Gamble, 1935 ; 
Haines, 1910 ; Hooker, 1879 ; Maheshwari, 
1961, 1963 ; Nairne, 1976 ; Patel, 1968 ; 
Prain, 1905 ; Santapau, 1953 ; Talbot, 1949 ; 
Wight, I 834). 

CULTlVATION 

This is one of the easiest tree to grow 
either from seeds or through vegetative 
propagation. For raising plants from seeds, 
ripe pods are collected in June. Seeds taken 
out are sown 8.5-12.5 cm apart in nursery 
beds. When the seedling attains a height 
of 12-20 cin in one year, they are dug out 
and planted. A number of horticultural 
forms are recognised. Among them the 
well known ones are forma alba with white 
flowers and forma parcell with variegated 
leaves. 

BRIEF REVIEW OF CHEMICAL 
WORK DONE 

In view of the importance of this drug 
a fair amount of phytochemical work has 
been carried out on this drug. Tuggane 
(1920) and Sahashrabuddhe (1933) have done 
the analysis of the leaf and gave the follow- 
ing values : moisture 6.85% ether ext. 
5.35 % , Albuminoids I 6.73 %, digestible 
carbohydrates 37.12 %, woody fibre 22.50% 
and ash ir.zS9/d: They contain nitrogen 
1.43%. potash 1.81 % and phosphoric acid 
0.5%. The leaves are reported to contain 
non-nitrogenous inerts substance (m.p. 83) 
and a mixture of alkaloids, one of which 
melt at I 17'. Hypaphorine is present. 

The bark contains resin, fixed oil and fatty 
acids (0.60%), alkaloids (0.05%) 'including 
hypaphorine, an inert alkaloid decomposing 
at 97'. betaine and choline, potassium 
chloride and potassium carbonate are also 

present (Chopra and Ghosh, 1935 ; Rao, 1945). 
Bhakuni and Khanna (1959) studied an alco- 
hol extracts of the bark and isolated a wax 
alcohol m.p. 73" indicated to be decosyl 
alcohol, P-sitosterol, some other entities 
giving positive colour tests for sterols and 
certain uncharacterized non-nitrogenous 
fractions. Ghosal and '  co-workers (1972) 
have reported the isolation of erysotrine, 
er~sodine, erysovine, erythraline, erysopine, 
mysopitine, erysodienone, erysomine, hypa- 
phorine, hypaphorine methyl estar and N, N- 
dimethyl trypt~phan methyl ester from the 
bark of Erythrina variegata. Recently 
Singh and Co-workers (1975) have studied 
the chemical constituents of Erythrina 
variegata var. orientalis bark. The petrol- 
eum ether extractive of the bark was frac- 
tionated and shown to be composed of wax, 
alcohols and wax acids, alkyl ferulates, alkyl 
phenolates, stigmasterol, sitosterol, campeste- 
rol and possibly citrostadienol/24-methy- 
lenelophenol. The ethanol extractive ~ ie ld -  
ed chloroform soluble and water soluble 
bases, identified as er~sovine and stachydrine 
respectively. 

Further, Singh and Chawla (1~70)  investi- 
gated the seeds of Erythrina variegcrta var. 
orienwlis and reported the presence of 
erythraIine and free, liberated erysovine. 
Pharmacological studies of the alkaloids of 
E. variegata (Mandar) var. orientalis Linn. 
Syn. E. indica were carried out. Pharma- 
cological studies conducted with alkaloids 
isolated from the stem bark of E. variegata 
showed that they produce relaxation of 
smooth muscles, antispasmodic action, 
curare-mimetic skeletal muscle relaxant 
action, depressant action on heart, a hydro- 
choleretic action, central nervous system 
depressant activity and anticonvulsant 
action. The alkaloids had no significant 
action on blood pressure, heart rate and res- 
piration in dog, and were devoid of analgesic, 
antipyretic, anti-inflammatory, laxative and 
diuretic activities (Bhattacharya, et a1 197~).  
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In the field of pharmacognosy the study 
has been carried out on the stem bark of 
Erythrina indica var. orientalis in the name 
of Rohitaka by Prasad et al. (I 167), who re- 
ported that this bark is sold in the crude 
drug market of Northern India in the name 
of Rohitaka. 

Maheshwari (1961) has given some taxo- 
nomic notes on the Indian Coral tree, 
Erythrina variegata L. var. orientalis. 
Kupchuin et al. (1975) have studied the 
micro-anatomy of I 8 species including, 
Ery thrina variegata var . orientalis Merr. in 
order to identify the plants present in pills 
and powder. .Ghouse & Sabir (1974) have 
studied the intrusive growth in the phloem 
fibres of Erythrina indica. Further, Ghouse 
& Yunus (1976) have determined the ratio 
of ray and fusiform initials in vascular cam- 
bium of Erythrina indica and E. suberosa. 

Despite the varied uses in the indigenous 
system of medicine, it is found that no 
pharmacognostic work has been carried out 
on the root, leaf and flower of this drug. 
Onlv the morphological and anatomical 
study has been made on the stem bark by 
Aiyer and Kolammal (1963). Later Prasad 
et al. (1967) carried out the Pharmacognos- 
tic investigation on the stem bark along 
with the stem bark of Amoora rohituka and 
Tecornella undutata. Since. no pharmacog- 
nostical work on the root bark is on record, 
the present investigation has been under- 
taken. A preliminary phytochemical study 
has also been carried out. 

MATERIAL AND METHODS 
Fresh specimens of roots and root bark 

were collected from the National Botanical 
Garden and also from the locally growing 
trees. Their identity was established and 
the specimens were lodged in the herbarium 
of National Botanical Research Institute 
collected by U. C. Srivastava (Voucher No. 
1586 date May 1978). The macro- and 
microscopical characters were studied. The 
histochemical tests for the cell contents were 

performed according to Johansen (1940) and 
Kay (1938). The measurements of the indi- 
vidual tissues were recorded (Table-I). The 
behaviour of the powdered drug on treat- 
ment with different chemical reagents was 
observed (Table-11). The fluorescence analy- 
sis of the lp~wdered drug was carried out 
under Ultra-violet light (Table-IV) accord- 
ing to the method described by Kokoski 
et al. (1974) The determination of total 
and acid insoluble ash and alcohol and water 
solubl~e extractive values (Table-111) was done 
according to the method of I. P. (Anon, 1966) 
and the same method was followed in con- 
ducting the phytochemical tests (Table-IV). 

MACROSCOPICAL CHARACTERS 
(PLATE 2 A & B) 

Root : 

The roots are long, 0.5 to 2.0 cm in dia- 
meter, buff coloured, woody, rough due to 
the presence of lenticels land longitudinal 
striation. Fracture short and odour charac: 
teristic. 

Root Bark : 
Occurs in flat pieces, varying from 10-1 6 

crn in length, zo cm in breadth and 4-6 mm 
in thickness. The outer surface of the bark 
is light brown or buff coloured, longitudi- 
nally wrinkled, rough due to the presence 
of lenticels and longitudinal cracks of the 
thin cork. The cork is sometimes peeled 
off as flakes, exposing the phelloderm re- 
gion, which is smooth and cream coloured. 
The inner surface is cream coloured, longi- 
tudinally striated. The bark is slightly as- 
tringent in taste, d o u r  characteristic. 
Fracture tough, not easily brittle. 

MICROSCOPICAL CHARACTERS 
(PLATE 3, FIGS. 1-5) 

Young Root : 
The transverse section of young root shows 

a single layered epidermis, followed by 5-6 



layers of currical wirh distinct 
e~dorlcrmis nncl irricycle. which r~ncloses 
a distinct ili- to tctrarch ste!c. Epidernral 
cells are cuhicular and sornetilr~cs pentagrb 
nal in shape, the pcricyclc is composed of 
small p a r c n ~ h ~ m a t o ~ l s  cells. The cortical 
cells arc round to plyhedml in shape with 
~lnall intercelluIar spaces. 

The secondary growrh starts in thc nor- 
mal wag. The cork cambium arises quire 
early in the pericycle. It cuts off cork on 
the outerside and phellodcrm cello on the 

inner siclr. A few cells of rhc phluem 
pnrenchylna form alnrll groups of thick- 
rvallnl lihrrs which hcmme li&ified later. 
Soon t hc endarlcrlnis and o t ~  ter tissues 
rupriirc 08. Kven very yoing roorler shows 
a fair amount of secondary growth wirh a 
layer or two of cork cella. Prismatic ery- 
rtals arc present in the conical parenchyma. 
In n root of 1-2 m m  diameter, the cork 

is 44 layvrs thick, thin-walled more or less 
rcctangular, hrown, followed by 2-3 layers 
of phellogcn and 5-6 layers of phellodertl~. 
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Plate I11 : Microscopi~al characters of the young root of Euthrina indica Lam. 

Phelloderm cells consist of thin-walled 
rectangular or slightly tangentially elonga- 
ted parenchymatous cells, one of which 
form small strands of phelloderm fibres. 

The phloem is a continuous zone com- 
posed of sieve tubes, companion cells, 
phloem parenchyma, phloem fibres and 
elliptical sacs which is traversed by thin- 
walled medullary rays. 

The secondary xylem is composed of 
xylem vessels, tracheids fibres and paren- 
chyma traversed by medullary rays, which 
are thick-walled. Tracheids are filled with 
yellowish brown contents. 

Mature Root (Plate I : Figs. 1-5) : 
In a root of about 3 mm diameter, the 

cork remains usually 15-16 layers thick. 

The cells are thin-walled. The phellogen is 
2-3-layered and phelloderm is 4-5-layered. 
Fibres in the groups of 2-5 are also found in 
this region. 

The secondary phloem is comparatively 
wider than the phelloderm and is composed 
of small groups of ceratenchyma and 
phloem parenchyma alternating with small 
strands of fibres which later get converted 
into stone cells. Yellowish brown contents 
are present in the phloem region which are 
resinous in nature. 

The secondary xylem occupies the 1/3rd 
of the tissue and is composed of vessels, 
rracheids, xylem fibres and xylem paren- 
chyma separated by xylem rays. Small 
groups of xylem fibres are present in the 



Plate IV : Microscopical characters of the mature l co t  of Er$hrina indica Lam. 
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Plate V : Microscopical characters of the root bark of Erythrina indica Lam. 



wood region. The vessels are circular to 
somewhat elliptical in T. S. and very spar- TABLE I 

sely distributed in a diffuse manner. They M-w~: of ~ l s  indim'dwl crUI Md t k m ~  #& rwl 
have transverse to oblique articulations and and root bwk of Etythrinq indicta La&. 

well marked perforation rims. These per- ma,,- Microns 
forations are simple and present towards f pi dermis 8-13- 18x8-13-20 
the end on the side walls.* The tracheids cortex 35-40-50-60 ~35-40-53-68 

are few in number having tapering but blunt cells 10-13-15-20x8-10 
Cork 2 8 - 3 8 ~ 5 0 %  10-1%-15, ends. They have also bordered pits on Phnloderm 28-35-40-50 x 13218-25-30 

their walls. The xylem fibres are found in cr,,ls 23-28-35 x5-8- 10 

great abundance having elongated and 
tapering, blunt or shaqply pointed ends. 
Some have also chisel like or forked ends 
and a few show peg like lumen is quite 
narrow but wider in the centre. The 
xylem parenchyma consists of thick-walled 
cells and the rectangular in shape. They 
also possess simple pits in the walls. 

Root Bark (Plate 5 : Figs. 1-3) : 

The transverse section of the root bark 
shows cork cells which are 2026 layered, 
'ectangular, thick-walled and suberised. 
Phelloderm consists of thin-walled paren- 
chyma, tangentially elongated and groups 
of stone cells. 

The secondary phloem is a broad zone 
consists of ceratenchyma phloem paren- 
chyma, alternating with stone cells and 
phloem fibres and are arranged in a concen- 
tric manner. Phloem fibres are long, thick- 
walled and lignified and tapering ends are 
pointed or chisel like. The central portion 
is more broader. Stone cells are square or 
rectangular in shape, thick-walled, lignified 
and pitted. Some of these fibres contain a 
number of prismatic crystals of calcium 
oxalate which are serially arranged. 

Abundant prismatic crystals of calcium 
oxalate and yellowish brown contents are 
present in the parenchyma. 

~icrochemical  tests : 
Prismatic crystals of calcium oxalate are 

present. Some of the cells contain yello- 
wish brown content which are resinous in 
nature, Tannin and sterol are present. 

Vessels 

Phloem fibres 4007500- 1650 X 20 -30 -40 
Wood fibre 200-500-850- 1100X20-30-40 
Stone cells 50-60-70x50-60-80 

Study of the Powders : 
Powder is buff-coloured with no characte- 

ristic odour, taste slightly astringent. 
Microscopically it shows fragments of ligni- 
fied thick-walled fibres, groups of stone cells, 
fragments of phelloderm cells and cork 
cells, abundant prismatic crystals of calcium 
oxalate and cells with reddish brown 
contents. 

TABLE I1 

Bdaviour of @wdered drug on truatmml with diYcrent 
chemical reagents 

Treatmeut Behaviour 
Picric acid NO change 
Conc. HzS04 Black 
C O ~ C .  HNO3 Buff with light orange 
HCl (Sp. gt. 1.18) Light brown 
Acetic acid NO change 
Lactic acid NO change 
Iodine Black 
Ferric chloride No change 
Sudan 111 Red 

TABLE 111 

Physical Constant Va'olucs 

Total Ash 8.410/, 
Acid insoluble ash 0.002'3 
.Ucohol soluble ext. 8.2% 
Water soluble ext. 10.133?/, 
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TABLE IV Drug+IN HCI dried and 

Fluoresunc~ A d ~ k  of p~urk Drug 
mounted in nitrocellulose 
in amylacewe Green with black tinge, 

A- .- - -- Drug+ZN NaOH in water GI een 
Treafment Colmr udrr U-V Drug+IN NaOH in water 

Light 
---i- - _- - dried and mounted in 

Drug +Nitrocellulose in Nitrocellulose Green with black tinge 
amylacetate Green Drug+HN03 diluted in equal 

fiug+IN NaOH in methanol Green volume of water Green 
Drug+IN NaOH in methanol Drug+H2S04 diluted in equal 

$ r i d  and mounted in volume of water Dark purple with green 
nitrocellulose Green tinge 

Drug+IN HCl Drug as such Green 

Preliminary Phytochemical Tests for the Presence of Active Constituents in the Root Bark of E r y t h h  in& 

- -------- -AA---- -- - 
Extract Colour Nature Percent- Sterol Reducing Flavo- A h -  Pol~sac- Tanin Saponin Resill 

age sugar noid loid charide 

Hexane Brown crystalline 5.98 + - - - - + - - 

Acetone Dark brown oily 3.71 - + - - - - + 
Chloroform Dark brown sticky 2.17 - + - + - - - - 
Alcohol Dark brown sticky 9.13 - + - + + - - - 
Water Yellotv sticky 0.68 - + - + + + - - 

The root contains sterol, reducing sugar, glycoside~polysaccharide, resin, alkaloids and saponiljs. 
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