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ABSTRACT
Introduction: Terminalia arjuna (Roxb. ex DC.) Wight & Arn.,
known as Arjuna, is an important medicinal plant used in
Ayurvedic and traditional systems of medicine. This plant is
being used to cure various ailments in India for several years.
According to Pushpaayurvedah written by Priya Vrat Sharma,
Arjuna flowers are used as one of the chief ingredient in some
Ayurvedic formulations, which are used for preventing of baldness and graying of hairs, i.e., Mahanila taila, Nilabindu taila,
kasmaryadi taila, Ketakyadi taila. It is also useful in Helminthiasis (Krimiroga), raktapitta (internal hemorrhage), and for some
poisons. Though many therapeutics uses have been prescribed
in Ayurveda for Arjuna flowers in addition to the other parts, no
work has been carried out on flower part. Hence, the present
study has been attempted for the first time. Physicochemical
analysis, such as loss on drying, total ash, acid-insoluble ash,
and different extractive values and preliminary phytochemical
screening for various groups of secondary metabolites has been
carried out as per standard protocols.
Aim: The present study was carried out to establish pharmacognostical standards and important identification/diagnostic
characteristics for identification of Terminalia arjuna flowers.
Materials and methods: Flower material was collected from its
natural habitat in Bengaluru, Karnataka, India, and authenticated
by subject expert, Regional Ayurveda Research Institute for
Metabolic Disorders, Central Council for Research in Ayurvedic
Sciences, Ministry of AYUSH, Government of India. The flowers
were shade dried, powdered, and used for tests. The macro-,
microscopical, physicochemical, and preliminary phytochemical
studies have been carried out by adopting standard methods.
Results: The microscopic characteristics of the flowers showed
the presence of abundant combretaceous-type trichomes,
rosette and clustered type of calcium oxalate crystals, reddish
orange tannin content, resin ducts, endothecium cells, and abundant rounded pollen grains in three colporate and in monads.
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Preliminary phytochemical screening showed the presence of
carbohydrates, phenols, proteins, saponins, and tannins.
Conclusion: The macro-, microscopical, powder studies, and
preliminary phytochemical investigations of T. arjuna flowers
may be used to establish the botanical standards for identification and standardization of T. arjuna flowers.
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INTRODUCTION
Terminalia arjuna (Roxb. ex DC.) Wight & Arn., commonly
known as Arjuna (or) Arjuna tree, belongs to the family of
Combretaceae. It is a large evergreen deciduous tree, commonly found throughout the greater parts of the country
and also planted in many parts for shade and ornamental
purposes. Stem rarely long or straight, generally always
buttressed and often fluted. Bark is very thick, grey or
pinkish green, smooth, exfoliating in large, thin, irregular
sheets. Leaves subopposite, oblong or elliptic, coriaceous,
cordate, shortly acute or obtuse at the apex. Fruits long,
nearly glabrous, ovoid or ovoid-oblong with 5 to 7 hardwinged angles. Flowers sessile, in short axillary spikes or
in terminal panicles. Calyx triangular, glabrous. Ovary
glabrous, disk clothed with yellowish hairs. Drupe ovoid to
oblong, fibrous-woody, glabrous, dark brown, with five hard
projecting wings striated with numerous curved veins.1,2
The bark of Arjuna is astringent, cooling, aphrodisiac,
demulcent, cardio tonic, styptic, antidysentric, expectorant, alexiteric, lithontriptic, and tonic. The fruit is tonic
and deobstruent. The fresh leaves juice is useful in ear
ache.3 Though the Arjuna bark has been used as an ingredient of many formulations mentioned in classical texts of
Ayurveda, flowers also have some medicinal/therapeutic
uses. The flowers are used as one of the ingredients in
the preparation of Masakahara Dhupa, which is used for
fumigation to control mosquitoes, bed-bugs, and lice.4
Arjuna flowers are used as one of the major ingredients in
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the preparation of Ayurvedic taila, namely Nilikadya taila,
which is used for Khalitya (hair fall), indralupta (baldness),
kandu (itching), vali (wrinkles), palita (graying of hairs),
and upajihvika (glossitis).5
In different regional languages of India, it is known
as follows, i.e., Kakubha, Arjuna, partha, veeravriksha,
indradru in Sanskrit; Arjun, orjun in Assamese; Arjuna,
Arjhan in Bengali; White Marudah in English; Sadado in
Gujarati; Arjuna, Arjun in Hindi; Maddi, Mathi, Bilimatti
in Kannada; Arjuna in Malayalam; Sanmadat, sadaru,
vellamarda in Marati; Arjuno, Sahajo, Hanjal in Oriya;
Arjan, Arjuna in Punjabi; Marudam, Vellamatta in Tamil;
Maddi chettu in Telugu; Arjun in Urdu.1-3
Pharmacognostic and phytochemical evaluation
of different parts of the plant is the primary step in
standardization of a crude drug. These parameters play
very significant role in the identification of correct plant
source. Recent literature review shows that though different parts of Arjuna have been studied for their pharmacognostical and preliminary phytochemical properties,
no work has been reported on scientific evaluation of its
flowers. Therefore, the present study has been planned
to establish some important identification characters
of T. arjuna flowers. Morphological, microscopical, and
phytochemical studies of both fresh and powder of
T. arjuna flowers were carried out following the standard
guidelines.

MATERIALS AND METHODS
Flower material was collected by following good
collection practices in the vicinity of Bengaluru,
Karnataka. The collected plant material is identified and
authenticated by Survey of Medicinal Plant Unit, Regional
Ayurveda Research Institute for Metabolic Disorders,
Bengaluru (Herbarium Reference No. RRCBI-11397).
The flowers were shade dried, pulverized by mechanical grinder as coarse powder, and stored in an air-tight
container. This powder is used to carryout microscopical, physicochemical, and preliminary phytochemical
analysis.
The macroscopical characters of the flowers were
observed with naked eye. Powder microscopical study
by microscopy of peduncle was carried out by methods
prescribed by Trease and Evans.6 Camera lucida drawings
were drawn with the help of monocular microscope with
mirror type camera lucida. Physicochemical parameters,
such as total ash, acid-insoluble ash, loss on drying at
105°C, pH, and extractive values like petroleum ether,
chloroform, ethyl acetate, and methanol were determined
as per the standard Ayurvedic pharmacopoeial methods
and recorded in Table 1.7-9 Preliminary phytochemical
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Table 1: Physicochemical parameters of T. arjuna flowers
Name of the parameter

Values

Description

Yellowish powder

pH (10 % w/v aq. solution)

4.45

Loss on drying at 105°C

9.22% w/w

Total ash

8.20% w/w

Acid-insoluble ash

0.31% w/w

Water-soluble extractive

27.93% w/w

Alcohol-soluble extractive

10.28% w/w

Petroleum ether-soluble extractive

1.03% w/w

Chloroform-soluble extractive

1.80% w/w

Ethyl acetate-soluble extractive

1.23% w/w

Methanol-soluble extractive

12.04% w/w

Table 2: Phytochemical tests for different solvent extracts of
T. arjuna flowers
Natural product
group
Test for natural products

Presence (+)/
absence (–)

Alkaloids

Dragendorff’s test

–ve

Hager’s test

–ve

Mayers’ test

–ve

Carbohydrates

Wagner’s test

–ve

Anthrone test

+ve

Benedict’s test

+ve

Fehling’s test

++ve

Molisch’s test

+ve

Flavonoids
Phenols

–ve
Ferric chloride test

++ve

Lead acetate test

+ve

Biuret’s test

+ve

Millon’s test

+ve

Saponins

Sodium bicarbonate solution

+ve

Starch

Iodine + potassium iodide
solution

–ve

Steroids

Salkowski reaction

–ve

Tannins

Ferric chloride test

+ve

Lead acetate test

+ve

Proteins

Resins

Ethanol ext. in acetone+ water –ve

analysis was carried out following standard guidelines
and the findings are recorded in Table 2.10

RESULTS AND DISCUSSION
Macroscopic Features
Flowers are small, white, sessile yellowish in short axillary spikes. Bracteoles are minute. Calyx teeth are nearly
glabrous both in and without. Petals are zero. Calyx limb
is deciduous. Young ovary is very short, covered with
crisped yellowish hair. Stamens ten remains inside the
bud, and pollen grains are yellow in color, medium, and
spherical (Fig. 1).
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Fig. 1: Macroscopy of T. arjuna flowers

Microscopic Features of Flower
Transverse section of the peduncle shows single-layered
outer epidermis covered with abundant, small to elongated combretaceous type of trichomes throughout the
epidermis. Epidermis is followed by many layered thinwalled parenchymatous cortex; some of the parenchymatous cells show rosette calcium oxalate crystals and
clustered calcium oxalate crystals. Distinct endodermis
separated by xylem and phloem, vascular bundles are
collateral, conjoint, and open. Central region shows many
layered thin-walled parenchymatous cells filled with
rosette calcium oxalate crystals, clustered calcium oxalate
crystals and reddish orange red content. Six to eight resin
ducts are present above the vascular bundles (Fig. 2).
Since the androecium and gynoecium are very small
and it is very difficult to hold with hand and taking
of section, hence microscopical studies have not been
carried out. But in powder microscopy, we have mentioned the characteristic features of androecium and
gynoecium.

Powder Microscopy
Powder light brown shows abundant combretaceous type
of trichomes having swollen base and tapering pointed
apex, rosette crystals of calcium oxalate, clustered calcium
oxalate crystals, abundant groups or patches of endothecium cells in surface view, fragments/debris of annular
xylem vessels, single stomata, thin-walled parenchymatous cells filled with crystals and orange reddish contents,
peduncular epidermal cells with stomata and trichomes
in surface view, endothecium wall with epidermal cells,
pollen grains are rounded and 3-colporate. Pollen grains
in monads, rolate spheroidal, radially symmetrical, heterocolpate, syncolporate, exine thick, scabrate, sexine, and
nexine of same thickness (Figs 3 and 4).

Fig. 2: Terminalia arjuna microscopic characteristics
Abbreviations: clr: cluster crystals of calcium oxalate; ct: cortex;
cu: cuticle; end: endodermis; epi: epidermis; pi: pith; ph: phloem;
rcr: rosette crystals of calcium oxalate; re: resin; tc: tannin cell;
tr: trichome; xy: xylem

Physicochemical Analysis
Physicochemical analysis has been carried out for the
coarse powder of T. arjuna. It revealed loss on drying
9.22% w/w, total ash 8.20% w/w, acid-insoluble ash 0.31%
w/w, pH 4.45 (10% w/v aqueous solution), and all extractive values were analyzed and shown in Table 1.

Preliminary Phytochemical Analysis
The qualitative analysis of different extracts of flower
showed the presence of carbohydrates, phenols, proteins,
saponins, and tannins. The results are shown in Table 2.

Discussion
Pharmacognostical studies on the flowers of Arjuna,
which is botanically equated to T. arjuna, have been
carried out. Though the drug is used as an ingredient of many classical formulations and mentioned in
Ayurvedic formulary of India, recent literature survey
reveals that a detailed pharmacognostical evaluation of
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Fig. 3: Terminalia arjuna flower powder characteristics

its flowers is still lacking. Therefore, the present work has
been planned to establish standard pharmacognostical
characters of T. arjuna flowers. A detailed evaluation of
flowers in both fresh as well as powder form could be
more useful in authentication of the drug.
Some of the important characters which can be considered for fixing pharmacognostic standards are:
• Presence of abundant Combretaceous type of trichomes, having swollen base, and tapering pointed
apex throughout the epidermal region of peduncle.
• Presence of abundant clustered and rosette type of
calcium oxalate crystals.
• Presence of resin ducts near the vascular bundle of
peduncle.
• Presence of reddish orange tannin content.
• Presence of abundant pollen grains, which are
rounded and 3-colporate.
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• Presence of endothecium cells in groups/patches in
surface view.

CONCLUSION
The macro-, microscopical, powder studies and preliminary phytochemical investigations of T. arjuna flowers
showed some important diagnostic characteristics. Some
of the key pharmacognostical characters are presence
of abundant combretaceous-type trichomes, rosette and
clustered type of calcium oxalate crystals, reddish orange
tannin content, resin ducts, endothecium cells, etc. These
characters along with physicochemical and phytochemical parameters can be considered as the standards for
genuinity of the plant. The observed results can be used
to establish the botanical standards for identification and
standardization of T. arjuna.
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Fig. 4: Terminalia arjuna flower powder characteristics
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fgUnh lkjka'k
vtqZu ¼VfeZuksfy;k vtqZuk ¼jksDlc- ,DlMhlh foV~ o vuZ½ iq"iksa dk
Hks"ktvfHkKkuh; ekudhdj.k
i`"BHkwfe% vtqZu ds uke ls Kkr VfeZusfy;k vtqZuk ¼jkWElc- ,El MhLkh½ foV~ o vuZ vk;qosZfnd ,oa ikjEifjd fpfdRlk
i)fr esa ç;qDr ,d egÙoiw.kZ vkS"k/kh; ikni gSA dbZ o"kksZ ls Hkkjr esa fofHkUu jksXkksa dh fpfdRlk ds fy, bl ikni dk
ç;ksXk fd;k tk jgk gSA fç;ozr'kekZ fyf[kr iq"ik;qosZn ds vuqlkj [kkfyR;o ikfyR; ds fuokj.k gsrq ç;qDr dqN vk;qosZfnd
vkS"k/k;ksXkksa ds ,d eq[; ?kVd ds :Ik esa vtqZu iq"iksa dk mi;ksXk fd;k tkrk gS tSls&egkuhy rSy] uhyfcUnq rSy] dk'e;kZfn
rSy] drD;kfn rSyA ;g ÑfejksXk] jDrfiÙk rFkk dqN fo"kfuokj.k esa Hkh mi;ksXkh gSA vtqZu ds vU; ç;ksT;kaXkksa ds lkFk
blds iq"iksa dk fpfdRlh; ç;ksXk vk;qosZn esa oftZr gS ysfdu iq"iksa ij dksbZ dk;Z ugha fd;k Xk;k gSA blfy, igyh ckj
orZeku v/;;u dk ç;kl fd;k Xk;k gSA HkkSfrdjklk;fud fo'ys"k.k tSls 'kq"drk ij {k;] dqy HkLe] vEy v?kqyu'khy
HkLe rFkk fofHkUu fu"d"kZ.k ewY; ,oa ek/;fed p;kip;ksa ds fofHkUu lewgksa ds fy, çkjfEHkd iknijklk;fud tk¡p ekud
çksVks dkWy ds vuqlkj dh XkbZA
mís';% VfeZusfy;k vtqZuk iq"iksa dh igpku ds fy, Hks"ktvfHkKkuh; ekud rFkk egÙoiw.kZ igpku@uSnkfud fo'ks"krkvksa dks
LFkkfir djus ds fy, orZeku v/;;u fd;k Xk;kA
lkexzh ,oa fof/k% vtqZu ds iq"Ik blds çkÑfrd LFkku cSaXkyksj] dukZVd] Hkkjr ls laXkzfgr fd, Xk, rFkk {ks=h; vk;qosZn
p;kip; vuqla/kku laLFkku] cSaXkyksj ds fo"k; fo'ks"kK }kjk izekf.kr fd;k Xk;kA iq"iksa dks Nk;k'kq"d fd;k] pwf.kZr fd;k
rFkk ijh{k.kksa ds fy, ç;ksXk fd;kA ekud fof/k;ksa dks viukrs gq, LFkwy&lw{en'khZ;] HkkSfrd jklk;fud ,oa çkjfEHkd
iknijklk;fud v/;;u fd, Xk,A
ifj.kke% iq"iksa dh lw{en'khZ; fo'ks"krkvksa us çpqjdkWEczsVsf'k;l VkbZi VªkbsdksEl] jkslsV] DyLVMZ VkbZi dsfY'k;e vkDlsysV
fØLVYl] ykyukjaXkh Vsfuu dkUVsUM jsftu MDV~l] ,.MksFksf'k;e lsYl rFkk bZdkbZ esa o rhu dksYiksjsV esa çpqj Xkksy
ijkXkd.k dh mifLFkfr n'kkZbZA çkjfEHkd iknijklk;fud tk¡p us dkcksZgkbMªsV~l] QsuksYl] çksVhUl dh mifLFkfr n'kkZbZA
fu"d"kZ% vtqZu iq"iksa dh igpku o ekudhdj.k ds fy, okukLifrd ekud LFkkfir djus gsrq vtqZu iq"iksa ds LFkwy lw{en'khZ;
pw.kZ v/;;uksa ,oa çkjfEHkd iknijklk;fud tk¡pksa dk mi;ksXk fd;k tk ldrk gSA
eq[; 'kCn% vtqZu] lw{en'khZ] Hks"ktvfHkKkuh;] iknijklk;fud] pw.kZ v/;;u] VfeZusfy;k vtqZukA
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