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Abstract

The current study aimed at evaluating the anti-oxidative properties of extracts from leaves and stems of
two commonly available cultivars, alba and rosea, of the well known medicinal plant Vinca rosea.
Comparative analysis revealed presence of significantly higher levels of antioxidants in the leaves of alba
cultivar in contrast to the levels in the respective parts of the rosea cultivar. A similar trend was also
observed on the comparison between extracts from stems of both cultivars. These findings pave the way
for identifying and characterizing the components which are selectively abundant in the alba variety,
thereby focussing towards developing suitable herbal medicines in the future.
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Introduction

Traditional practice of using herbal medicines, especially in rural populations, has been known
for ages. Their usage has been manifested right from ancient civilizations to modern day
treatment methodologies (such as Ayurveda) (Sarker and Nahar, 2007) 128, India is home of
over 45,000 plant species, out of which at least 7,000 species are of medicinal importance
(Shiva, 1996) 91, According to a recent report by World Health Organization (WHO), primary
healthcare needs of around 4.3 billion people are catered by such traditional plant based
therapies (Attisso, 1983) . Even in Allopathic practices, medicinal plants contribute
tremendously as they rely on products either derived or synthesized from plant sources
(Srivastava et al., 1995) [?2,

Vinca rosea is a well known medicinal plant belonging to the family Apocynaceae. It is also
known by several additional names, including catharanthus roseus, Lochnera rosea and Rose
periwinkle (Gayatri and chakravarty, 2013) [l, Since it originated in island of Madagascar, it is
commonly referred to as Madagascar periwinkle. Over 100 cultivars of this plant are known
worldwide (Ku et al., 2013) !4, In India, two commonly found cultivars are rosea and alba.
They are distinguished on the basis of the colour of their flowers (rosea- pink, alba-white)
(Tolambiya and Mathur, 2016) 24,

It is a perenial sub shrub which grows throughout the year under most climatic conditions. The
plant can grow upto a height between 20 cm and 1 m. Single solitary flowers, ranging in
colour from white to pink-purple, grow at the tip of their leaf axil (Coroner and Litz, 1978;
Swanberg and Dai, 2008) [ %1, The corolla of each flower has five petal lobes. Its fruits are
arranged as follicle pairs having length of 2-4 cm and breadth of 3 mm. Each fruit contains
several small, black, oblong or cylindrical seeds (Swanberg and Dai, 2008; Devis, 1981) 2371,
The leaves are elliptical, oval or oblong in shape, and are arranged in opposite pairs, their
length ranging between 1-3 inches (Rajora et al., 2013) 1281, It has been reported that they can
grow under various types of sunlight exposure conditions as well as in different soil types (for
example, slightly acidic or having higher moisture content) (Sain and Sharma, 2013) 11,

The two main classes of active compounds in Vinca are alkaloids and tannins. So far, at least
86 alkaloids have been extracted from plants in the Vinca genus. It is mainly cultivated for its
alkaloids having anticancer activities (Jaleel et al., 2006) 1. The leaves and stems are the
sources of dimeric alkaloids, vinacristine and vinblastine that are indispensable cancer drugs,
while roots have antihypertensive, ajmalicine and serpentine (Kulkarni et al., 1999) [12,
Vinblastine and vincristine have already been characterized and have been found to have
significant anti-cancer effects (Meenakshi et al. 2013; De Luca and Laflamme, 2001) [13 61,
Water extracts of different parts of the plant are also known for their anti-diabetic property.
The leaves are used traditionally in various regions of the world including India, West Indies
as well as Nigeria to control diabetes (Cowley and Bennett, 1928) [,
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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 (Pillay et al., 1959)
1351 Fresh leaf juice of Vinca rosea has been reported to
reduce blood glucose in normal and alloxan diabetic rabbits
(Nammi et al., 2003) 4, In addition, its leaves and twigs
have been reported to have hypoglycaemic activity in
streptozotocin induced diabetic rats (Singh et al., 2001) 2%, A
recent study was carried out to evaluate the antidiabetic
activity of Vinca rosea methanolic whole plant extracts in
alloxan induced diabetic rats for 14 days. The methanolic
whole plant extract at high dose (500 mg/kg) exhibited
significant anti-hyperglycemic activity than whole plant
extract at low dose (300mg/kg) in diabetic rats. The
methanolic extracts also showed improvement in parameters
like body weight and lipid profile as well as regeneration of -
cells of pancreas in diabetic rats. Histopathological studies
reinforce the healing of pancreas, by methanolic Vinca
rosea extracts, as a possible mechanism of their antidiabetic
activity (Ahmed et al., 2010) [,

In this study, attempt was made to indentify whether the
levels of active components show any difference with respect
to variation in cultivars. Hence, phytochemical
characterization of various parts of the plants from the two
most prominent cultivars found in India was initiated.

Materials and Methods

Instruments and Apparatus

The instruments that were used for the experiments included
Analytical digital weighing balance (Wensor), UV- Visible
Spectrophotometer (Systronics117), Centrifuge (Remi PR
23).

Chemicals and Reagents

The reagents and chemicals that were used for quantitative
estimation of polyphenols content, flavonoids content and
their anti-oxidants activity in Vinca rosea samples inlcuded:
Gallic Acid standard (Sigma), Ascorbic acid (Sigma), Sodium
carbonate (Merck), Sodium Hydroxide(Merck), Anhydrous
Sodium  Nitrite  (Merck),  Anhydrous  Aluminium
Chloride(Merck), methanol (Merck), catechins (Sigma),
Follin-ciocalteu reagent (Merck) and 2,2 diphenyl-1-
picrylhydrazyl DPPH (Merck). All chemicals were of
analytical graded. HPLC grade water (Merck) was used
throughout the experiment.

Sample collection
Both varieties of Vinca rosea plants were collected from local
regions of Kolkata, West Bengal.

Preparation of plant extracts

Leaves and stems were separated from the plants and washed
under tap water. Extracts were prepared from either fresh or
dried samples of leaves and stems. For extraction, fresh or
dried samples were grinded using mortar pestle and passed
through a sieve for obtaining a homogeneous fine powder.
Equal quantity of the grinded sample of both parts of the two
cultivars was extracted with 10 ml of solvent (methanol). The
assays were carried out with 15 times diluted samples.

Determination of moisture content

The various parts of the plants were weighed before and after
drying and moisture content was calculated to ensure
complete drying of the samples.

Phytochemical analysis

Phytochemical analysis of all extracts was carried out for
estimation of their quantity as well as for getting an idea
about the variation in relative abundance both in context of
plant part and variety.

Quantitative analysis of Total Phenolic contents (TPc)
(Follin- Ciocalteau Assay)

Estimation of total phenolic contents of the samples was done
by Folin-ciocalteau method, with slight modification
(Singleton and Rossi, 1965) Y. Breifly, 300 pl of 15 times
diluted sample was mixed with 1500 pl of 1:10 dilued Floin-
ciocalteau reagent. This mixture was incubated with 1200 pl
of 7% sodium bicarbonate solution for 2 hours. Subsequently,
absorbance was measured at 765 nm in spectrophotometer.
The calibration curve was prepared by using a solution of
Gallic acid (in methanol) as standard (Singleton and Rossi,
1965; Chatterjee et al., 2014) 2131,

Quantitative analysis of Total Flavanoid contents (TFc)
(Aluminium chloride Assay)

For determination of flavonoids, aluminium chloride
colorimetric method (Jia and Tang, 1995) [° was used with
slight modification. For estimation of total flavanoids, 300 pl
of 15 times diluted sample was incubated with 90 ul of 5%
NaNO- for 5 minutes. This was followed by incubation of the
mixture with 90 ul of 10% AICl; for 6 minutes. Finally, the
mixture was incubated with 600 pl of 1M NaOH and the
absorbance was measured at 510 nm in spectrophotometer.
The calibration curve was prepared by using a solution of
Catechin as standard (Jia and Tang, 1995; Chatterjee et al.,
2014) (2031,

Statistical Analysis

For statistical analysis of the data, Graph Pad Prism7 was
used. In addition, Paired t test was performed to study the
significant changes among the data <0.005.

Results and Discussion

Moisture content

In this study, the moisture content was observed to be in the
range of 70-80%. Table 1 shows the moisture content values
for different samples.

Table 1: Moisture content of various samples.

Sample Code | Dry/ Fresh % Moisture Content (M)
WL FRESH 78.89
WS FRESH 80.158
PL FRESH 73.336
PS FRESH 76.835

WL — cultivar alba, leaves; WS — cultivar alba, stems;
PL — cultivar rosea, leaves; PS — cultivar rosea, stem

Total Phenolic contents (TPc)

Data analysis from the current study indicated that there is
significant and consistent difference between TPc of the
various samples. TPc was found to be higher in the leaf
extracts of the alba cultivar in comparison to those of the
rosea cultivar. This observation was consistent in both fresh
and dried samples. A similar trend was observed on
comparative analysis of the TPc of the stem extracts of both
cultivars. Moreover, TPc levels were observed to be higher in
the leaf extracts in comparison to the stem extracts in the
respective cultivars (Fig. 1).
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Fig 1: Total Polyphenolics content (TPc) of various samples.

Total Flavanoid contents (TFc)

Analysis of Total Flavanoid contents (TFc) revealed a similar
pattern as observed in TPc. Leaf extracts of the alba cultivar
showed higher levels of TFc as compared to those obtained
from the rosea cultivar. TFc of the stem extracts was also

found to exhibit a similar trend. This pattern was found to be
consistent in both fresh and dried samples. Further analysis
also revealed that TFc was higher in the leaves as compared
to the stems of each cultivar. Figure 2 summarises the results
on TFcs.

Flavonoids (mg CE/g of tissue) on dry basis
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WL — cultivar alba, leaves; WS — cultivar alba, stems;
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Fig 2: Total Flavanoids content (TFc) of various samples.

Concluding Remarks

Cantharanthus roseus has been known as a plant species of
medicinal importance since ages. As part of folklore and other
forms of medicinal practices, it is used to treat a wide variety
of diseases, such as diabetes, leukemia, ulcers, wounds etc.
Since around 100 different cultivars of this plant species are
known across the world, understanding the variations in the
levels of different active components in context of the various
cultivars would be of importance. Since it has been observed
that there is significant variation in the total phenolic contents
and total flavanoid contents, both in terms of plant
components and cultivars, these observations can be utilized
for investigating how a particular cultivar may be selectively
utilized for medicinal purposes in future.
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