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Objective: To identify the antibacterial activity and phytochemical analysis of Catharanthus
roseus (C. roseus) and also screening of leaf, stem, flower and root extracts of the plant for its
antibacterial activity. Methods: Antibacterial activity of C. roseus was performed with different
solvents (ethanol and methanol) against various human pathogens viz., Bacillus subtilis (B. subtilis)
, Escherichia coli (E. coli) , Staphylococcus aureus (S. aureus) , Salmonella thphi (S. thphi) and
Pseudomonas aeuroginosa (P. aeuroginosa). Preliminary phytochemical analysis was carried with
potent ethanolic extract. Results: The ethanolic extract showed a maximum zone of inhibition
(21.15暲1.64 mm) against S. typhi and minimum zone of inhibition (06.24暲0.69mm) with ethanolic
extract against S. aureus. Further, the methanolic extract observed in maximum (15.61暲1.35 mm)
against S. typhi and minimum (05.20暲0.8 6mm) zone of inhibition against E. coli. In addition to
the phytochemical analyses were showed the presence of soluble sugar, reducing sugar, protein,
amino acids, lipids, total chlorophyll, phenol and ortho-dihydroxyphenols in the ethanolic
extract. Conclusions: The ethanolic extract of C. roseus can be used as potential antibacterial
sources.
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1. Introduction
Herbal plants used in traditional medicine contain a wide
range of bioactive compounds that can be used to treat
contagious diseases [1-3]. The Catharanthus roseus (Vinca
rosea) (C. roseus) is an important medicinal plant belongs
to the family Apocynaceae, is an erected procumbent herb
or under shrub containing latex. Traditionally, C. roseus
has been used in folk medication to take care of diabetes,
high blood pressure and diarrhea [4-6]. Though, in modern
medicine alkaloids and chemotherapeutic agents form C.
roseus are known for their anticancer pain-relieving and
properties. The plant is recognized to control major diseases
such as leukemia and diabetes [7-9]. It is cultivated mainly
used for its alkaloids, which are having anticancer activities
[10]. T he present study aims to assess the antibacterial
unique bio-active compounds against human pathogenic
*Corresponding author: Dr. C. Govindasamy, Department of Oceanography and Costal
Area Studies, School of Marine Sciences, Alagappa University, Thondi Campus-623 409,
Tamilnadu, India.
Tel: +91 9444256247
E-mail: govindasamyocas@gmail.com
Foundation project:This study is a sponsored research project of Department of
S cience and T echnology ( DST ) PURSE R c. A 13 D t/ 29 . 08 . 11 and U niversity G rants
Commission (UGC) F. No. 36-3/2008 (SR) Dt. 24.03.2009), Government of India..

bacteria.
2. Materials and methods
2. 1. Plant material
The fresh plant (white coloured flower species) materials of
C. roseus plants were collected in May of 2011 from coastal
region of Thondi (Lat: 9曘44.03’N; Long: 79曘0.97’E) located
at School of Marine Science, Alagappa University, Thondi
Campus. Plant materials were washed separately under

running tab water and distilled water for removing soil and
other dust particles and finally washed with sterilized and
de ionized water excess of water was removed from the plant
material were shade dried, for other experimental purpose
in the laboratory.
2. 2. Extract preparation
The different shade dried plant materials were powdered in a
mixer grinder. Then this powdered is soaked with (10 g/100 mL)
in different solvent (ethanol and methanol), for over night
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at room temperature. Soxhelt apparatus are used for the
extraction [11]. The extract from three consecutive soaking
are pooled and evaporated under pressure to give dark
brown gummy mass and the resultant residues were stored
at 4 曟 for further analyses.
2. 3. Antibacterial assay
The following bacterial strains were used in this study
viz., Bacillus subtilis (B. subtilis) , Escherichia coli (E. coli)
, Staphylococcus aureus (S. aureus) , Salmonella thphi (S.
thphi) and Pseudomonas aeuroginosa (P. aeuroginosa). Disc
diffusion assay method was carried out by using standard
protocol [12]. Overnight bacterial culture (100毺L) was spread
over Muller Hinton Agar (HiMedia Laboratories Private
Limited Mumbai, India) plates with a sterile glass L-rod.
100 毺L of the each extracts were applied to each filter paper
disc Whatman No.1 (5 mm dia.) and allowed to dry before
being placed on the agar plate. Each extract was tested
in triplicate and the plates were inoculated at 37 曟 for 24
hours. After incubation, the diameter of inhibition zones was
measured.

2. 4. Phytochemical analysis
Plant extract was subjected to preliminary phytochemical
tests and antibacterial activity. The triplicate samples

were taken for analysis and calculated the mean value and
standard error. Preliminary phytochemical screening was
Table 1
Antibacterial activity in different solvents of C. roseus.
S. No
1.
2.
3.
4.
(-)

denotes absent

C. roseus
Extract (75%)
Ethanol
Methanol
Stem
Ethanol
Methanol
Root
Ethanol
Methanol
Flower
Ethanol
Methanol

Plant parts
Leaf

B. subtilis
16.82暲1.62
10.25暲0.74
9.27暲0.99
12.82暲1.85
7.32暲0.68
7.80暲0.61
-

done by the standard methods described by Harborne.
R ecently, we used the following different methods for
phytochemical analysis viz., P rotein K umar et al [13],
Amino acids Kumar et al [14], Reducing sugar Brindha et
al [15], Soluble sugar Ayoola et al [16], Total chlorophyll
Lichtenthaler and Welburn [17]. Phytochemical analysis are
followed the crude Phenols and Tannins Krishnaiah et al
[18] Flavonoids Mattila and Hellstrom, [19] and Yamunadevi
Mariswamy et al [20] Saponins Mallikharjunah et al [21].
3. Results
The results of the antibacterial activity suggested that,

the maximum zone of inhibition Catharanthus roseus was
observed in leaf ethanolic extract against S. typhi followed
by B. subtilis, S. aureus, P. aeruginosa and minimum zone of
inhibition was observed in ethanolic extract against E. coli.
Further, the maximum zone of inhibition was observed in
methanolic extract against S. typhi additionally B. subtilis, S.
aureus, P. aeruginosa and minimum zone of inhibition was
observed in methanolic extract against E. coli. The maximum
zone of inhibition was observed in ethanolic extract against
S. aureus followed by B. subtilis, S. typhi and minimum
zone of inhibition was observed in ethanolic extract against
P. aeruginosa. Moreover, the maximum zone of inhibition
was observed in stem methanolic extract against B. subtilis
additionally S. typhi and minimum zone of inhibition was
observed in methanolic extract against S. aureus. In addition
Test organisms and zone of Inhibition diameter (mm 暲S.E)

E. coli

1.
2.
3.
4.
5.
6.
7.
8.
9.

(-)

denotes absent

10.

S. typhi

14.71暲1.26

21.15暲1.64

-

11.44暲1.13

8.66暲1.69

7.22暲0.59

09.10暲0.94
6.24暲0.69

15.61暲1.35
7.46暲0.61

10.03暲0.81

15.19暲1.40

18.51暲1.06

-

14.84暲1.44

15.23暲1.76

5.20暲0.86

Table 2
Quantitative (%) estimation of different phytochemical compounds in C. roseus.
S. No

S. aureus

8.46暲0.46

Phytochemicals components
Soluble sugar
Reducing sugar
Proteins
Amino acids
Lipids
Total chlorophyll(mg ml-1)
Phenols
Ortho-dihydroxy phenols
Steroids
Saponins

8.21暲0.51

-

13.43暲0.92

-

P. aeuroginosa
11.32暲1.00
7.30暲0.80
6.73暲0.37
12.80暲0.86
7.66暲0.33
7.16暲0.84
-

Quantitative % (暲SD)
82.18暲2.51
61.38暲2.43
70.10暲3.39
32.73暲1.66
42.43暲1.05
01.40暲0.37
21.83暲1.43
16.83暲1.54

-
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to the maximum zone of inhibition was observed in C.
roseus roots extract against S. thphi followed by S. aureus,
P. aeruginosa, E. coli and minimum zone of inhibition was
observed in ethanolic extract against B. subtilis (Table 1).
Further, the maximum zone of inhibition was observed in
methanolic extract against S. typhi followed by S. aureus, P.
aeruginosa and minimum zone of inhibition was absorbed
in methanolic extract against E. coli. Maximum zone of
inhibition was observed in C. roseus flowers ethanolic
extract against S. thphi additionally S. aureus, B. subtilis
and minimum zone of inhibition was observed in ethanolic
extract against P. aeruginosa. Further, the no activity flower
of methanolic extract (Table I). In addition, the quantitative
phytochemical estimation were showed that, the highest
percentage of soluble sugar followed by proteins, reducing
sugar, lipids, amino acids, phenols, O rtho-dihydroxy
phenols, total chlorophyll (mg/mL) and absence of saponins
and steroids was observed in ethanolic extract (Table 2).
4. Discussion
India has a rich and diverse flora of flowering medicinal
plants. Plants have been used as a same of medicine by
all cultures from arced times to the recent days. Medicinal
plants play a vital role in human health care, about 80% of
the world population role on the use of traditional medicine,
concomitantly based on plant materials. The World Health
O rganization ( WHO ) predicts that the number of cases
worldwide for diabetes is now 150 billion, which will double
by the year 2025. The results of the maximum antibacterial
activity was identified with ethanolic and methanolic leaf
extract of C. roseus against S. typhi and the antimicrobial
activity of the ethanolic extract might be due do the presence
of unique phytochemical constituents. Similarly, Dash et
al [22] reported the antibacterial with methanol and acetone
extract against Trigonella foenum and Coriandrum sativum
against Pseudomonas sp. Shigella dysentiriae, Salmonella
typhi and E. coli. Abdul Viqar Khan et al [23] reported the
antibacterial activity with the Melia azedarach against
S. aureus, Staphylococcus epidermidis, Streptococcus sp,
Enterococcus faecalis, B. subtilis, E. coli, Edwardsiella tarda,
Klebsiella pneumonia, Proteus mirabilis, Proteus vulgaris, P.
aeruginosa, S. typhi, Shigella boydii, Shigella dysenteriae,
Shigella flexneri and Plesiomonas shigelloides. The present
learn also made an effort to identify the phytochemical
constituents analysis and the results showed the presence
soluble sugars, reducing sugar, amino acid, proteins,
lipids, chlorophyll, phenol, ortho-dihydroxy phenols and
this phytochemical constituents previously reported with
several biological properties [1,24]. Similarly Dipak Koche et
al [25] reported the phytochemical analysis with the Ocimum
sanctum, Hyptis suaveolens, Croton viscose, Malachra
capitata, Physalis minima, Cleme viscose, Galphimia glauca
and Tephrosia villosa and Iqbal Hussain et al [26] reported the
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phytochemical analysis through the Ranunculus arvensis,
Equisetum ravens, Carathamus lanatus and Fagonia critica.
Moreover, several species of Apocynaceae family plants has
been widely used as main ingredient in traditional medicine.
Hence, the presently studied C. roseus plant extract could be
of considerable infers to the development of new life saving
drugs. However, further research in required to isolate the
bioactive principle of this species as well as further studies
on its bio efficiency against human pathogens.
It can be concluded from the present findings that, the
ethanolic extract of C. roseus collected from the Thondi
coastal region was showed potential antimicrobial activity
source for various infects. Further, studies is need to be
conform identify the particular compounds to use as a drug
as main ingredient in the traditional medicine.
Conflict of interest statement
We declare that we have no conflict of interest.

Acknowledgments
We thank the Alagappa University authorities for facilities
and encouragement. W e also thank the D epartment of
Science and Technology (DST) PURSE Rc.A13 Dt/29.08.11
sponsored research project.

Reference
[1] K iruba S , M ahesh M , N isha SR , M iller P aul Z , J eeva S .
Phytochemical analysis of the flower extracts of Rhododendron
arboretum Sm. Ssp. Nilagiricum (Zenker) Tagg. Asian Pac J Trop
Biomed 2011; S:284-286.
[2] Tirupathi Rao G, Suresh Babu K, Ujwal Kumar J, Sujana P,
Veerabhadr Rao, Sreedhar AS. Anti-microbial principles of
selected remedial plants from southern India. Asian Pac J Trop
Biomed 2011; 1(4): 298-305.
[3] Anpin Raja RD, Jeeva S, Prakash JW, Johnson M, Irudayaraj V.
Antibacterial activity of selected ethnomedicinal plants from
South India. Asian Pac J Trop Med 2011; 4(4): 375-378.
[4] Adeyemi O, Okpo S, Adesanya A. Gastrointestinal activity of
the aqueous extract of a Nigerian herbal preparation. West Afr J
Pharmacol 2003; 19: 22-27.
[5] Abdulkarim A, Sadiq Y, Gabriel OA, Abdulkadir UZ, Ezzeldin
MA . E valuation of five medicinal plants used in diarrhea
treatment in Nigeria. J Ethno Pharmacol 2005; 101: 27-30.
[6] Appidi JR, Grierson DS Afolayan. Ethno botanical study of plants
used for the treatment of diarrhea in the Eastern Cape, South
Africa. Pakistan J Bio Sci 2008; 11 (15): 1961-1963.
[7] Chattopadhyay RR, Banerjee RN, Sarkar SK, Ganguly S, Basu
TK. Antiinflammatory and acute toxicity studies with the leaves
of Vinca rosea Linn in experimental animals. Ind J Physiol
Pharmacol 1992; 36: 291-292.

S158

Chinnavenkataraman Govindasamy et al ./Asian Pacific Journal of Tropical Biomedicine (2012)S155-S158

[8] Singh SN, Vats P, Suri S, Shyam R, Kumria MM, Ranganathan
S, et al. Effect on antidiabetic extract of Catharanthus roseus.
On enzymic activities in streptozotocin induced diabetic rats. J
Ethnopharmacol 2001; 76: 269-77.
[9] E l- S ayed M , V erpoorte R . M ethyljasmonate accelerates
catabolism of monoterpenoid indole alkaloids in Catharanthus
roseus during leaf processing. Fitoterapia 2005; 76: 83-90.
[10] Jaleel CA, Gopi R, Paneerselvam R. Alterations in non-enzymatic
antioxidant componentsof Catharanthus roseus exposed to
paclobutrazol, gibberellic acid and Pseudomonas fluorescens.
Plant Omics J 2009; 2: 30-40.
[11] Matanjun S, Mohamadm NM, Mustapha K, Muhammed Ming GH.
Antioxidant activity of phenolic content of eight sps of seaweeds
from the north Borneo. J Appl phycol 2008; 20(4): 367-373.
[12] Anonymous. Pharmacopiea of India (The Indian pharmacopiea).
3rd ed. Delhi: Ministry of Health and Family Welfare;1996.
[13] K umar A , S hingh S , M ahour K , V ihan VS , G ururaj K .
Phytochemical analysis of some Indigenous plants potent against
Ectoparasite. Asian J Exo Biol Sci 2011; 2(3): 506-509.
[14] K umar A , I lavarasan R , J ayachandran T , D ecaraman M ,
Aravindhan P, Padmanaban N, et al. Phytochemical investigation
on a tropical plant. Pak J Nut 2009; 8(1): 83-85.
[15] Brinda P, Sasikala B, Purushothaman KK. Pharmacognostic
studies on Merugan kilzhangu, BMEBR 1981; 3(1): 84-96.
[16] A yoola GA , C oker HAB , A desegun SA , A depoju- B ello AA ,
Obaweya K, Ezennia EC, et al. Phytochemical screening and
antioxidant activities of some selected medicinal plants used for
Malaria Therapy in Southwestern Nigeria. Trop J Pharmaceul Res
2008; 7 (3): 1019-1024.
[17] Lichtenthaler H, Wellburn A. Determination of total carotenoids
and chlorophylls A and B of leaf in different solvents. Biochem
Soc Trans 1985; 11: 591-592.
[18] K rishnaiah D , D evi, T , B ano A , S arbatly R . S tudies on

Phytochemical constituents of six Malaysian medicinal plants. J

Med Pl Res 2009; 3(2):6772.
[19] Mattila P, Hellström J. Phenolic acids in potatoes, vegetables, and
some of their products. J Food Compos Anal 2007; 20: 152-160.
[20] Y amunadevi M ariswamy, W esely E dward G naraj, J ohnon
Marimuthu Antonisamy. Chromatographic fingerprint analysis on
flavonoids constituents of themedicinally important plant Aerva
lanata L. by HPTLC technique. Asian Pac J Trop Biomed 2012;
S8- S12.
[21] Mallikharjunah PB, Rajanna LN, Seetharam YN, Sharanabasappa
GK . P hytochemical studies of Strychnos potatorum L . f. A
medicinal plant. E J Chem 2007; 4: 510-518.
[22] D ash BK , S ultana S , S ultana N . A ntibacterial activities of
methanol and acetone extracts of Fenugreek (Trigonella foenum)
and Coriander (Coriandrum sativum). Lif Sci Med Res 2011; 27:
1-8.
[23] Abdul Viqar Khan, Qamar Uddin Ahamed , Ramzan M, Indu
S hukla, A thar A li K han. A ntibacterial efficacy of the seed
extracts of Melia azedarach against some hospital isolated human
pathogenic bacterial strains. Asian Pac J Trop Biomed 2011;
6:452-455
[24] Mbaebie BO, Edeoga HO, Afolayan AJ. Phytochemical analysis
and antioxidants activities of aqueous stem bark extract of Schotia
latifolia Jacq. Asian Pac J Trop Med 2012; 2:118- 124
[25] D ipak K oche, R upali S hirsat, S yed I mran, B hadange
DG . P hytochemical screening of eight traditionally used
ethanomedicinal plants from Akola district (MS) India. Int J Phar
Bio Sci 2010; 1(4): 253 -256.
[26] Iqbal Hussain, Riaz Ullah, Rooh Ullah, Muhammad Khurram,
N aseem U llah, A bdul B aseer, et al. Phytochemical analysis
of sleeted medicinal plants. African J Biotechnol 2011; 10(38):
7487-7492.

