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 INTRODUCTION methanol and hexane) and a constant heating was provided by heating 
People are using herbal medicines from centuries for safety, mental for 6 h in soxhlet apparatus. By using distillation assembly solvent 

efficacy, cultural acceptability and lesser side effects. Plants and plant was recovered from extracts. And then concentrated extracts were 
products have utilized with varying success to cure diseases through transferred to pre-weighted eppendorf and stored at 4˚C. Percentage 
history. Nowadays, there is an increasing demand for medicinal plants yield of extract were also calculated. 
and plant products as alternative to orthodox medicines especially in 
developing countries (Murray, 1998).  Bacterial culture

The medicinal plants are useful for healing as well as for curing The pathogenic bacteria Staphylococcus sp., E.coli, Listeria, 
of human diseases because of the presence of phytochemical P.Vulgaris, S. Gardoni, P. Mirabilis, S. Mutons, Clostridium and the fungal 
constituents (Nostro et al., 2000). Phytochemicals are naturally strain of Arthrogrophis Cuboida, A. Niger, A. Fumigatus were obtained 
occurring in the medicinal plants, leaves, vegetables and roots that have from Institute of Microbial Technology(IMTECH), Chandigarh and were 
defence mechanism and protect from various diseases. Phytochemical maintained in Nutrient agar slant at 4˚C.
secondary metabolise compounds have terpenoid, alkaloids and 
phenolic compounds (Krishnaiah et al., 2007). Alkaloids are used as Preparation of sterile disc
anaesthetic agents and exhibits antibacterial activity and are found in Whatman's filter  paper no 1 was punched into 6 mm disc and 
medicinal plants (Hérouart  et al., 1988). are sterilized, each sterile disc was dipped individually with 20 – 60 μl of 

The genus, Berberis L. consists of spiny shrubs widely extracts. The condensed extracts were applied in small quantities on 
distributed in temperate and subtropical regions of northern hemisphere discs and they were allowed to dry in air. 
and temperate South-America (Chauhan, 1999). Berberis has about 650 
species worldwide (Duke et al., 2002) out of which 54 have been reported Assay of antimicrobial activity
from Indian Himalaya (Sharma et al., 1993) and 22 from Uttarakhand Antimicrobial activity was done by disc diffusion method 
(Tiwari and Adhikari, 2011). (Kirby-Bauer method, 1966). By this method, 20 ml of sterilized agar was 

Berberis chitria commonly known as “Daru haldi and chitra”. poured into sterile petri plates, after solidification, fresh culture was 
The plant is widely distributed in Himalayas, from Kashmir to Sri Lanka, poured on the respective plates and plate are tilted to ensure the uniform 
Bhutan, and hilly areas of Nepal in Himalaya region (Ayurvedic spreading. After drying the agar extract disc were applied with sterile 
pharmacopoeia of India et al., 2007), at altitudes of 1550-3300 m. Its forceps. After incubation for 24 h  zone of inhibition was measured. Each 
flowering season is May-June. It especially found in Kumaon and experiment was performed three times and mean of diameter was 
Chammba region of Himachal Pradesh. Berberis chitria is used in calculated. Negative control was prepared using respective solvent.
ayurvedic medicines from very long time (Parmar et al., 1982; Rashmi et 
al., 2008). Berberine is the major alkaloid found in roots and stem-bark of Minimum Inhibitory concentration (MIC) Assay
this plant; therefore, it is commonly used as a substitute to Berberis The MIC was defined as the lowest concentration of the 
aristata, that is, 'Daruharidra' (Srivastava et al., 2006). The aim of this compounds to inhibit the growth of microorganisms (Adiguzel et al., 
work was to study  the phytochemical and antimicrobial properties of the 2005). In the tube dilution method, serial dilution of all extracts taken in 
leaf and root extracts of Berberis chitria against eight pathogenic tubes. After overnight incubation, the (MIC) was measured the lowest 
standard bacteria and three standard fungal strains. concentration of all extract that  inhibit the growth.

MATERIALS AND METHODS  Phytochemical studies 
Collection of plant material Preliminary phytochemical analysis for Terpenoids,  

 The botanical identity of Berberis chitria Lindl plant was carried Flavonoids  Alkaloids,  Reducing Sugar, Phlobatannins,  Tannine  and 
out at  Botany Lab of FRI. The plant material was thoroughly washed with Saponin were made by following standard procedures of Abdul Wadood 
water and dried under shade for about ten days. The dried plant samples et al.(2013) and Pravin S. Jogi et al.(2012).
were crushed in mortar pestle. The crushed samples were stored in an air 
sealed polyethylene bag at room temperature before extraction.

Preparation of extract
The extracts of medicinal plants were prepared by dissolving 

sample in 1:10 with different solvents separately (Distilled water, ethanol, 

RESULTS AND DISCUSSION
Most of the identified components with antimicrobial activity 

extracted from plants are aromatic or saturated organic compounds and 
they are more soluble in methanol and ethanol (Cowan, 1999).

Berberis chitria Lindl l
using  soxhlet extraction method. The phytochemical screening showed the presence of alkaloids and flavanoids in root extract 
only. The antimicrobial activities of different extracts of plant tested against 8 pathogenic bacteria and 3 fungal strains by disc 
diffusion method at different concentration (100, 50, 25 mg/mL). The methanolic extract of root produced good inhibition zone 
against  E.coli (37mm), P. Vulgaris (48mm), Clostridium (47mm)  whereas leaves extracts of plant do not show any activity 
against any pathogenic bacteria. Ethanolic extract of roots active against Fungal strain of Arthrogrophis Cuboida (29mm) and A. 
Fumigatus (32mm). 

eaves and roots were extracted with four different solvents: n-hexane, ethanol (95%), methanol and  water 
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In the present study, among all the extracts the Aqueous extract of roots and A. Fumigatus (32mm) whereas A. Niger does not show any 
of Berberis chitria contain the higher amount of soluble solids followed antifungal activity (Table 3). Comparing our results with M. Shahid et 
by methanol, ethanol and hexane (Table 1). al.(2009) had adopted different experimental method for testing of 

different extracts we tested total 3 isolated fungal strain whereas M. 
Antibacterial activity Shahid tested 11 fungal species (including clinical and standard strains). 

Antibacterial activity is that, anything that destroys bacteria or Our result shows no activity against A. Niger by against any extract. 
suppresses their growth or their ability to reproduce. The antibacterial Aqueous extract of  A. Fumigatus shows similar to M. Shahid et al. 
activity shows that the methanolic extract of B. chitria root is highly active (2009).
against both Gram positive and Gram negative bacteria. Methanol 
extract of B.chitria root produced best inhibition zones against Gram Preliminary qualitative phytochemical analysis
negative bacteria E.coli (37mm), P. Mirabilis (22mm), P. Vulgaris The present study revealed that the various alcoholic and 
(48mm) and Gram positive bacteria Clostridium (47 mm) and Listeria aqueous extracts of leaf and root parts of 
(22mm). Small inhibition zone was seen against ethanol and water The 
extract. Comparison to them, no inhibition zone was found against Gram ethanolic, methanolic and aqueous extract of B.Chitria roots contains 
positive bacteria Staphylococcus sp (Table 2). Ovas Dar et al. (2012) the good amount of alkaloids and flavanoids. Methanolic and ethanolic 
reported that the antibacterial activity reveals that the methanolic extract extract of B. chitria leaves contain higher amount of reducing sugar and 
of Berberis aristrata stem is highly active against both Gram positive and tannine, saponin as compare to alkaloids and flavanoid while 
Gram negative bacteria. Phlobatannins was absent in both roots and leaves of plant shown in 

table 4. Our  results supported the results of Swati Patni et al(2012), who  
Antifungal activity reported that the presence of phytoconstituents like tannins, flavonoids, 

Among three extract except hexane extract shows good Zone alkaloids, steroids, saponins, phenols, carbohydrates, proteins and free 
of inhibition against A.Fumigatus fungus. Ethanolic extract of plant roots amino acids in Berberis asiatica stem bark and root while glycosides was 
shows best antifungal activity against Arthrogrophis Cuboida (29mm) absent in both.

B. chitria contains Terpenoids,  
Flavonoids  Alkaloids,  Reducing Sugar, Tannine  and Saponin. 
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Plant part
 

Extraction yield (%)
 

Water
 

Ethanol
 

Methanol
 

Hexane
 

Leaves
 

14.5
 

15.6
 

13.4
 

2.78
 

Roots
 

16.9
 

7.25
 

15.2
 

1.06
 

 

Table 1: The yield of plant extract in different solvents.

 

Bacteria tested 

Ethanol extract (mg/ml) Aqueous extract 

(mg/ml) 

Methanol extract (mg/ml) Hexane extract (mg/ml) 

100 50 25 100 50 25 100 50 25 100 50 25 

E.coli 

Clostridium 

Listeria 

S. Gardoni 

S. Mutons 

P.Mirabilis  

P.Vulgaris  

Staphylococcus 

25 

29 

18 

30 

12 

6 

33 

- 

14 

20 

10 

10 

15 

12 

24 

- 

22 

15 

22 

15 

14 

22 

15 

6 

20 

20 

17 

15 

6 

28 

24 

- 

20 

6 

10 

11 

10 

12 

15 

16 

17 

16 

14 

28 

21 

14 

6 

37 

47 

22 

16 

15 

22 

48 

- 

15 

15 

17 

14 

15 

15 

26 

- 

23 

15 

21 

18 

13 

21 

18 

6 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

6 

6 

7 

6 

7 

6 

7 

6 

 

Table 2: Minimum Inhibitory Concentration (MIC) of root extracts of Berberis chitria against gram-positive and gram-negative bacteria.

 

Fungus strain 

Roots Leaves 

Aqueous extract Ethanolic extract Methanolic extract Ethanolic extract 

Arthrogrophis Cuboida 21 29 25 12 

A. Fumigatus 31 29 32 19 

Aspergillus Niger - - - - 

 

Table 3:  Zone of inhibition (mm) for antifungal activity of B. chitria plant.

a b
Fig. 1 (a) Antibacterial activity  of methanolic extract on vulgaris (b) Antifungal activity of A. fumigatus    and Arthrogrophis cuboida .
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Phytochemicals  

Root extract  Leaves extract  

Aqueous  Ethanol  Methanol  Hexane  Aqueous  Ethanol  Methanol  Hexane  

Flavanoid  +  ++  ++  -  -  +  -  -  

Terpenoid  -  -  -  -  +  -  -  -  

Alkaloid  +++  ++  +++  +  -  -  +  -  

Reducing sugar  -  -  +++  -  -  +++  +++  -  

Phlobatannins  -  -  -  -  -  -  -  -  

Tannine  -  -  +  -  -  +++  ++  -  

Saponin  +++  +  ++  -  ++  ++  +++  -  

 

Table 4: Phytochemical analysis of root and leaves of .of B. chitria plant.

+  = indicates presence of phytochemicals. 
-  = indicates absence of phytochemicals.
++ = shows moderate concentration.
+++ = shows high concentration.

Kumar et al., 2015 /  Phytochemistry and Antimicrobial Activity of Berberis chitria Linl


	Page 1
	Page 2
	Page 3

