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Abstract

Catharanthus rosea is an important ethno medicinal plant rich in bioactive compounds mainly alkaloids used widely in
treatment of cancer disease. The aim of present study was to determine the total phenol, flavonoid, tannin and alkaloid
content in leaf stem and root parts of Catharanthus rosea in benzene, methanol, aqueous, chloroform and petroleum ether
extracts by spectrophotometric method. Phytochemical analysis showed presence of saponin, tannin, terpenoid,
flavonoid, cardiac glycoside, alkaloid, steroid, quinones and phenolic compounds whereas protein was found absent. The
total phenol, flavonoid, tannin, and alkaloid content of plant in different extracts were determined in comparison to
standard gallic acid, rutin, tannic acid and quercetin respectively. The higher concentration for phenol was found in
benzene leaf extract (0.65+£0.02) pg/ml, flavonoid in chloroform leaf extract (0.62+0.02) pg/ml, tannin in methanol root
extract (21+0.01) pg/ml and alkaloid in benzene leaf extract (0.61+0.03) pg/ml. The presence of such metabolites
indicates therapeutic importance of plant.
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[1]. More than 100 monoterpenoids indole alkaloids
INTRODUCTION (T1A) were found in different parts of plant [2]. Leaves
and stems are the main sources of vinacristine and
vinblastine which act against cancer, while roots have
antihypertensive, ajmalicine and serpentine [3]. The
ariel parts of the plant contain alkaloids like vindesine,
vindeline  tabersonine,  vinblastine,  vincristine,
actineoplastidemeric  whereas, raubasin, reserpine,
catharanthine, vinceine, vineamine, and ajmalicine are
present in basal or root parts of the plant. Ajmalicine
was isolated from Catharanthus roseus showed
depressor action on arterial blood pressure. The leaves
are used traditionally in various regions of the world
including India, West Indies as well as Nigeria to
control diabetes [4]. The leaves have been known to
contain 150 useful alkaloids among other
pharmacologically active compounds.  Significant
antihyperglycemic and hypotensive activity of the leaf
extracts (hydroalcoholic or dichloromethane-methanol)
have been reported in laboratory animals [5]. Fresh leaf
juice of C. roseus has been reported to reduce blood

Catharanthus  roseus (L) is annual,
herbaceous, evergreen; dicotyledonous angiosperm
plant belongs to family Apocynaceae. Leaves of the
plant are 2.5- 9.0 cm. long and 1- 3.5 cm broad,
hairless, glossy, and green in color and midrib is pale
and shape is oval to oblong, petiole is short about 1- 1.8
cm long and they are appositively arranged in pairs. The
flowers are dark white or pink with dark red in centre.
The plant is popularly known as Nayantara, Sadabahar
and Madagascar periwinkle because it is endemic to
Madagascar. The synonyms of plant include Lochnera
rosea, Ammocallis rosea, Rosy Periwinkle Cape
Periwinkle, Rose Periwinkle and “Old Maid”. The plant
has two common cultivars which are differentiated
based on their flower color “Rosea” for pink flower and
“Alba” for white flowers. Alkaloid is the main bioactive
molecule of plant used for the treatment of diabetes,
blood pressure, menstrual  problem, asthma,
constipation, and cancer. The plant is cultivated mainly
for its alkaloids, which are having anticancer activities
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glucose level in normal and alloxan diabetic rabbits [6].
Leaves and twigs of C. roseus have been reported to
have hypoglycaemic activity in streptozotocin induced
diabetic rats [7]. The demand of C. rosea has been
increasing nowadays due to its alkaloid contain mainly
used for treatment of cancer [8]. Medicinal plants are
used by 80% of the world population as the only
available source of medicines especially in developing
countries [9]. While some of these raw drugs are
collected in smaller quantities by the local communities
and folk healers for local uses, many other raw drugs
are collected in larger quantities and traded in the
market as the raw material for many herbal industries
[10]. Screening of plants for phytochemical is important
for finding potential new drugs for therapeutic use. The
active principles of many drugs found in plants are
secondary metabolites [11]. Aldehydes and phenolic
compounds of the plant extract showed significant
antimicrobial activities [12]. The beneficial medicinal
effects of plant materials typically result from the
combinations of secondary products present in the
plant. In plants, these compounds are mostly secondary
metabolites such as alkaloids, steroids, tannins,
phenolics, flavonoids, steroids, resins, and fatty acids
which are capable of producing definite physiological
action. Antioxidants eliminate these free radicals and
protect the body cells from damage. Liu [13] reported
that antioxidant activity of plant is due to presence of
flavonoids and phenolic acids. Tannins showed strong
antioxidant activity [14]. In the present investigation
total phenol, flavonoid, tannin and alkaloid content in
Catharanthus rosea was analyzed by spectrophometer.

MATERIALS AND METHODS
Collection of plant

Plants material was collected from Durg
district, Chhattisgarh, India. Leaf, stem and root parts of
plant were washed dried under shade and grinded to
make fine powder and extracts were prepared in
petroleum ether, chloroform, methanol, benzene and
aqueous solvents by using soxhlet apparatus. Extracts
were then stored in air tight bottles for further analysis.

1. Qualitative phytochemical analysis

Phytochemical analysis was carried out by
following the standard protocol of Brindha et al. [15]
and Edeoga et al. [16] to detect the presence of cardiac
glycoside, terpenoids, steroids, saponins, tannins,
flavonoids, alkaloids, quinines, phenols and proteins.

2. Quantitative analysis

(a) Determination of total phenol content (TPC)

The total phenol content in plant extracts was
determined by Folin-Ciocalteu method using Gallic acid
as standard with slight modification. The reaction
mixture consists of 1 ml of extract and 9 ml of distilled
water was taken and then add 1ml of Folin-Ciocalteu
phenol reagent the mixture was shaken well. . Then

after 5 minutes 10 ml of 7% sodium carbonate solution
was added to the mixture. The standard solutions of
gallic acid was prepared in concentrations range of (20,
40, 40, 60, 80 and 100) pg/ml. The mixture was
incubated for 90 min at room temperature and the
absorbance for test and standard solutions were
determined against the reagent blank at 550 nm with an
Ultraviolet (UV) /visible spectrophotometer. Total
phenol content was expressed as mg of GAE/gm of
extract.

(b) Determination of total flavonoid content (TFC)

The total flavonoid content in plant extract was
determined by Aluminium chloride method. The
reaction mixture consists of 0.25mL of plant extract in
1.25mL distilled water then NaNO; was added and then
the mixture was placed in dark for 6 minutes then 0.15
ml of 10% AICI; was added and again incubated in dark
for 5 minutes. Now 0.5 ml NaOH and 0.275 ml distilled
water was added in the mixture. The set of standard
solutions of quercetin was prepared with concentrtaion
(20, 40, 60, 80 and 100 mg/ml). The absorbance of
standard and the extracts solutions were measured
against the reagent blank at 510 nm with a UV/Visible
spectrophotometer. The total flavonoid content was
determined from the calibration curve and expressed as
milligram of quercetin equivalent (QE) per gram of
extracts.

(c) Determination of total tannin content (TTC)

Folin - Ciocalteu method was used for
determination of total tannin content plant extract.
About 0.1 ml plant extract was dissolved in 7.5 ml
distilled water then 0.5 ml Folin reagent was added in
the mixture. Now 1 ml of 35% Na2CO3 was added and
dilute to 10 ml with distilled water. The mixture was
shaken well and kept at room temperature for 30 min. A
set of reference standard solutions of gallic acid was
prepared with a concentration of (20, 40, 60, 80 and 100
pg/ml). Absorbance for test and standard solutions were
measured against the blank at 725 nm with an
UV/Visible spectrophotometer. The tannin content was
expressed in terms of mg of GAE/g of extract.

(d) Determination of total alkaloid content (TAC)
The total alkaloid content was expressed as mg
of AE/g of extract. The plant extract of 1ml was
denatured in DMSO and 1 ml of 2N HCL was added
and filtered. This solution was transferred to a
separation funnel and adds 5 ml of bromocresol green
solution and 5 ml of phosphate buffer. The mixture was
shaken well with 1, 2, 3, and 4 ml chloroform by
vigorous shaking and collected in a 10 ml volumetric
flask and diluted to the volume with chloroform. The
absorbance of mixture was measured in 470nm.

STATISTICAL ANALYSIS
The experiments were carried out in three
replicates and data were presented as mean + S.E. in
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Microsoft Excel 2010 for statistical and graphical
evaluations.

RESULTS AND DISCUSSIONS
Phytochemical analysis showed presence of
secondary metabolites of biological significance. Plants
are used for medicinal purpose since ancient times so it
is important to screened plant to known principle active
component of plant. Therefore it is vital to evaluate the
qualitative and quantitative phytochemical analysis of
C. rosea. Several authors have reported the
phytochemical analysis of C. rosea such as Bauer [17].
The present study revealed presence of saponin, tannin,
terpenoid, flavonoid, cardiac glycoside, alkaloid,
steroid, quinones and phenolic compounds whereas
protein was found absent. Table 1 showed the
phytochemical analysis of leaf, stem and root in
different extracts of plant. The quantitative analysis was
evaluated for total phenol, flavonoid, tannin and
alkaloid content in different extracts of plant. The
standard Gallic acid was used for estimation of total
phenol content (Fig5). Benzene leaf and stem extract
showed highest phenol content with concentration
(0.65+0.02) pg/ml and (0.59+0.01) pg/ml respectively.
Petroleum ether extract showed lowest phenol content.
Flavonoid is natural antioxidant they play role in plant
defence system. Rutin standard was used for estimation
of total flavonoid content in different extracts of plant.
The highest flavonoid content was found in chloroform
leaf extract (0.62+0.02) pg/ml followed by benzene
stem extract (0.61+0.03) respectively. Lowest
concentration was found in aqueous root extract
(0.38+£0.01) pg/ml. The total tannin content was
determined with standard tannic acid (Fig7) and found
highest in methanol root extract (1.21+0.01) pg/ml and
lowest in benzene leaf extract (0.08+0.05) pg/ml.
Alkaloids are nitrogenous compounds play role in
protection of plant against pathogens and herbivores
and widely used as stimulants, pharmaceuticals, poisons
and narcotics. The total alkaloid content was estimated
with standard quercitin compound (Fig8) and found
highest in benzene leaf extract (0.61+0.03) pg/ml and
stem extract (0.60+0.02) pg/ml respectively. Lowest
alkaloid content was found in petroleum ether extracts.
C. roseus possess carbohydrate, flavonoid, saponin,

Terpenoids, protein and alkaloids [18]. Terpene or
terpenoid indole alkaloids have been identified as active
anti-cancer, anti-inflammatory and anti-bacterial anti-
protozoal and anti-malarial agents in  many
pharmacological studies [19, 20]. Tannin acts as
antiseptic agent due to presence of phenols and used for
the treatment of many infections. Uniyal et al. [21]
reported presence of alkaloids, tannins, coumarin,
quinine, carbohydrates, flavonoids, triterpenoids and
phenolic compounds in C. roseus. Leaves are rich in
alkaloids and carbohydrates and flowers in tannins, tri-
terpenoids and alkaloids which are responsible for
diabetic and wound healing property [22]. Flowers of C.
roseus contain rosinidin an anthocyanidin pigment [23].
Ethanol root extract showed potent antioxidant
scavenging effect for C. roseus [24]. In leaf juice of C.
roseus vinpocetine like compound was present which
showed antioxidant activity similar to flavonoid [25]. It
has been studied that methanol and dichloromethane
leaf extracts and ethanol root extracts showed
antioxidant activity in B-TC6 cells [26]. Aldehydes and
phenolic compounds of the plant extract showed
significant antimicrobial activities [27].

CONCLUSION

The present study demonstrates total phenol,
flavonoid, tannin and alkaloid content in leaf, stem and
root extracts of Catharanthus rosea. Preliminary
phytochemical analysis revealed presence of saponin,
tannin, terpenoid, flavonoid, cardiac glycoside, alkaloid,
steroid, quinones and phenolic compounds. Protein was
found absent. Among five extracts benzene and
chloroform shows maximum total phenol, flavonoid,
tannin and alkaloid content. This study should be
beneficial for development of clinically important
natural drugs.
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Table-1: Phytochemical analysis of Catharanthus roseus from leaf, stem and root parts of the plant

Groups Methanol Petroleum ether Choloroform Benzene Aqgueous

L S R L S R L S R L S R L S R
Saponins ++ |+ + - - - + - + - + + T+ T+ T
Tannins + + - - - - + + - + - - + - -
Terpenoids | - + - - - - + R - + R T T _ +
Flavonoids | + + - + - - + + - + + - + + +
Cardiac - + - - ++ + - - + + + - - - +
glycosides
Alkaloids ++ | ++ |+ + + - + + - ++ + + + + +
Steroid + + - + - - + + + + + T T T +
Quinones + + + - - - - + + + - - - - -
Protein - - - - - - - - - - R - - - -
Phenol + + + - + - + - + + + + + + -
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Fig-1: Showing total alkaloid content in pg/ml in leaf, stem and root extracts of C. ros
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Fig-2: Showing total tannin content in pug/ml in leaf, stem and root extracts of C. rosea.
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Fig-4: Showing total phenol content in pg/ml in leaf, stem and root extracts of C. rosea.
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