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ABSTRACT 

 Xanthomonas axonopodis punicae is the causative agent of Bacterial blight of 

Pomegranate that is known to cause yield loss up to 70-90%. The primary disease 

management method involves mainly use of chemical pesticides. In present investigation the 

antibacterial activity of extracts of Acacia nilotica, Datura metel, cow urine and butter milk 

against Xanthomonas axonopodis punicae was studied by using cup diffusion method. The 

results showed that herbal extracts, fresh cow urine and fresh butter milk and various 

combinations of these materials showed antibacterial activity against Xanthomonas 

axonopodis punicae. The highest antibacterial activity was observed for admixture of aqueous 

extract of Datura metel with aqueous extracts of Acacia nilotica and least activity was 

observed for ethanol extracts of Acacia nilotica. Among the admixtures with biocontrol 

agents the maximum activity was detected in mixture of aqueous extract of Datura metel with 

aqueous extract of Acacia nilotica and fresh cow urine. The qualitative phytochemical 

analysis of methanolic, ethanolic extracts of Acacia nilotica and methanolic extract of Datura 

metel showed presence of phytochemicals like Phytosterols, Phenolic compounds, tannins, 

Saponins, Flavonoids, Proteins and Amino acids. Results indicate that Acacia nilotica, Datura 

metel, fresh cow urine and fresh butter milk alone or as combinations may be useful in the 

management of Bacterial blight of pomegranate caused by Xanthomonas axonopodis 

punicae. FT-IR analysis of fresh cowurine and cowurine distillate was revealed to elucidate 

chemical nature of active compounds in it. 
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INTRODUCTION 

 Pomegranate is an important fruit crop of Maharashtra. It is a high value crop and has 

great therapeutic value and economic importance (Julie Jurenka, 2008). The varieties Ganesh 
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and Bhagwa (Red Ruby) are suitable for export purposes. Presently the production, quality 

and yield of pomegranate are affected by oily spot bacterial blight (Telya) disease. The 

bacterial blight is caused by Xanthomonas axonopodis PV. punicae. The damage is observed 

on fruits, which develops black spots and usually splits and affects all plant parts leading to 

total spoilage of the crop. The emergence of this disease has become a new threat affecting 

greatly the export potentials of this fruit (Mondal et al., 2012). 

 The disease management strategies currently adopted includes use of chemical 

pesticides such as Bromopal, copper oxychloride, zinc sulphate, Magnesium sulphate, 

Bordeaux paste with streptocycline antibiotic (Kumar et al,2009). However, uses of such 

chemicals possess a threat of environmental pollution resulting in several environmental, 

ecological and human health problems. This has resulted in necessity of an alternative, cost 

effective, environmentally safe, and eco friendly method for management of bacterial blight 

of pomegranate. The use of herbal plant extracts and certain traditional biocontrol agents is 

gradually becoming a method of choice in management of plant diseases as these are more 

eco friendly and safe. Scientists are investigating for plant products for antimicrobial 

activities (Malkan Singh Gurjar et al., 2012). 

The literature shows several studies made on antibacterial activity of the herbal plant extracts 

against various plant and human pathogens. The medicinal plants such as Acacia nilotica 

(Mahesh and Satish, 2008; Raghvendra et al., 2006), Datura metel (Kagale, et al.,2004) are 

found to possess antibacterial activity against different plant and human pathogens.  Also, the 

antibacterial activity of biocontrol agents such as cow urine, buttermilk against some 

pathogens have been studied (Arun kumar et al., 2010; Sumia, 2012;Murugan et al.,2012).  

Chemical composition of Fresh cow urine contains 95% water,2.5% urea, minerals, salts, 

hormones, enzymes (Gurpreet Randhava,2010). Urea is organic compound with the chemical 

formula CO(NH2)2. The molecule has two –NH2 groups joined by C=O functional group. 

Urea is product of protein metabolism having strong antimicrobial activity. 

Edwin Jarald and et al (2008) tested cow urine and cow urine distillate for antioxidant   

antimicrobial activity against human pathogen was found to be effective. There is however 

almost no report on antibacterial efficacy of such herbal extracts and traditional biocontrol 

agents like cow urine and butter milk and admixtures of these herbal extracts and traditional 

biocontrol agents on Xanthomonas axonopodis pv. .punicae, the causative agent of bacterial 

blight of pomegranate (Punica granatum). The present study was therefore undertaken to 

investigate antibacterial activity and phytochemical analysis of herbal extracts of Acacia 
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nilotica and Datura metel. The study was extended for antibacterial activity of butter milk and 

cow urine and its admixture with herbal extracts against Xanthomonas axonopodis pv. 

punicae. FT-IR analysis of fresh cow urine and cow urine distillate was revealed to elucidate 

chemical nature of active compounds in cow urine. 

 

Material and Methods: 

Collection of Medicinal plants and biocontrol agents: 

The fresh disease free plant parts of selected medicinal plants viz. Acacia nilotica and Datura 

metel were collected from various locations of Solapur city, Maharashtra.(table 1) The plant 

parts were washed thoroughly with running tap water and once with sterile distilled water. 

The plant materials were air dried on blotting paper under shade. Similarly Fresh Desi cow 

urine, fresh buttermilk was collected in sterile plastic bottles and stored in refrigerator for 

further use.  

Preparation of cow urine distillate:  

Cow urine distillate was obtained by distilling cow urine at 100οC using distillation apparatus 

and was stored at 4ºC before use. ( Charmi  P Shah ,2011). 

Culture of Xanthomonas axonopodis pv. punicae: 

The pure culture of Xanthomonas axonopodis pv. punicae was procured from National 

Research Centre on Pomegranate, Solapur ( Indian Council of Agricultural Research, New 

Delhi, India). It was maintained on Glucose Yeast extract Calcium carbonate Agar medium 

(Schaad, 1992) at 40 C. 

Preparation of aqueous extract of plants: 

The selected plant materials were thoroughly washed with sterile distilled water, blot dried 

and macerated with sterile distilled water in waring blender. The macerate was kept for 24 

hours at room temperature (Nidaullah et al., 2005). The macerate was filtered through double 

layered muslin cloth and was centrifuged at 4000 rpm to separate the supernatant. The 

supernatant was filtered through sterile Whatmann’s No.1 filter paper. The filtrate was then 

evaporated to dryness at room temperature and was later stored at 40C. 

Preparation of Solvent extracts of plants: 

Extraction was carried out in Soxhlet Apparatus by using different solvents like petroleum 

ether, methanol, ethanol, benzene, chloroform and it was then concentrated by Rotary Flash 

Evaporator and preserved at 40C for further use. All these extracts were subjected to 

antibacterial activity assay. 
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Antibacterial activity assay of plant extracts: 

The antibacterial activity of aqueous and solvent extracts was determined by agar cup 

diffusion method on Nutrient Glucose Agar medium (Schaad et al.,1984).Cups were made 

using cork borer (5mm) and inoculum of bacteria were spread on solid plates with a sterile 

glass spreader. Then 0.1ml of aqueous and solvent extracts was placed in the cups made in 

inoculated plates. Similarly each plate carried a blank cup with solvents only in the centre of 

respective plate to serve as control and recommended dosage of Streptocycline (Kumar et al., 

2009) and was used as positive control.  

Antibacterial activity assay of Cow urine, Cow urine distillate and Fresh buttermilk, 

Membrane Filtered Buttermilk: 

The antibacterial activity of these biocontrol agents was done by agar cup diffusion method. 

The 100μl of fresh cow urine and 100μl ml of Cow urine distillate placed in the cups 

separately on the inoculated plate and incubated for 48 hrs at 300C (Triase et al.,2008). 

100μl Fresh buttermilk, Membrane filtered (size 0.22um) buttermilk was placed in the cups 

on the inoculated plate separately and incubated for 48 hours at 300C and zone of inhibition if 

any around the wells were measured in mm (millimeter).(Table 3)  

Antibacterial activity assay of plant extracts admixed with different biocontrol agents: 

100ul of aqueous extract and 100ul of each solvent extract of Acacia nilotica and Datura 

metel was placed separately in the cups  on the inoculated plate and incubated for 48 hrs at 

300C used for antibacterial activity. Similarly l00ul of selected plant extract admixed with 

100ul of selected biocontrol agent was mixed and placed separately in the cups on the 

inoculated plate and incubated for 48 hrs at 300C used for antibacterial activity.(table 4). 

Phytochemical analysis: 

The phytochemical analysis of all the evaporated solvent extracts showing maximum 

antibacterial activity was carried out by following the standard methods (Raaman N. 

2006).All the experiments were done in triplicates.  

FT-IR analysis of Fresh Cow urine and Cow urine Distillate: 

The fresh Cow urine and Cow urine Distillate which showed antibacterial activity against  

Xanthomonas axonopodis PV.punicae was analysed by FT-IR. (Perkin Elmer Spectrum 65)        

 

 

 



JOURNAL OF INTERNATIONAL ACADEMIC RESEARCH FOR MULTIDISCIPLINARY 
Impact Factor 1.393, ISSN: 2320-5083, Volume 2, Issue 3, April 2014 

 

20 
www.jiarm.com 

Results and Discussion:  

Antibacterial activity: 

The result of antibacterial activity of different solvents and standard antibiotic 

(Streptocycline) are summarized in Table 2.The aqueous, methanol bark extracts of Acacia 

nilotica, the aqueous, methanol leaves extracts of Datura metel exhibited inhibitory activity 

against phytopathogenic Xanthomonas axonopodis pv. punicae. Significant antibacterial 

activity was found with methanolic bark extract of Acacia nilotica and the methanolic leaves 

extracts of Datura metel. The highest antibacterial activity was observed for aqueous leaves 

extracts of Datura metel,(40mm) and least activity was recorded for ethanolic bark extract of 

Acacia nilotica,(3mm)  (Table 2).    

The combination of aqueous and methanol extracts of Acacia nilotica and Datura metel were 

also found to be more effective by showing enhanced antibacterial activity (42mm and 35mm 

respectively) (Table2).The enhancement in antibacterial activity in mixture of these two 

extracts indicates some synergistic effect of certain active components effective only when 

combined together. These observations correlate with the observations made by Raghavendra 

et al. (Raghavendra et al.,2006). 

Lactic acid bacteria present in curd are reported to produce antibiotic like substances such as 

bacteriocin and had antibacterial activity against Xanthomonas oryzae  (Rosalia et 

al,2008).Compared with such studies, use of buttermilk as a biocontrol agent against 

Xanthomonas axonopodis pv. punicae was showing significant antibacterial activity 

(Table3). 

Present study revealed that fresh buttemilk, membrane filtered buttermilk, cowurine, 

cowurine distillate was having significant antibacterial activity against Xanthomonas 

axonopodis pv. Punicae (Table 3)  

The study was extended to use various combinations of selected plant extracts with 

buttermilk and cow urine for its antibacterial activity. The selected plant extracts admixed 

with fresh cow urine and Cowurine distillate was also found to be effective in controlling 

growth of the pathogen. The outcome of results showed that antibacterial activity was 

enhanced with Cow urine admixed with aqueous extracts Datura metel and aqueous extracts 

Acacia nilotica was due to synergistic effect of cowurine and all these active compounds 

(Table 4) present in Datura metel and Acacia nilotica 

 Fresh Cow urine, Cowurine distillate separately and Cow urine admixed with aqueous 

extracts Datura metel and aqueous extracts Acacia nilotica showed enhanced zone of 
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inhibition and have established strong antagonism towards the pathogen Xanthomonas 

axonopodis pv.punicae ( Table 4).  

Fresh buttermilk and membrane filtered buttermilk admixed with selected plant extracts were 

found less effective against controlling growth of pathogen than used separately. 

Phytochemical analysis: Phytochemical analysis of methanolic bark extract of Acacia 

nilotica, methanolic extract of Datura metel showed the presence of Carbohydrates and 

glycosides, Phytosterols, Phenolic compounds, tannins, Saponins, Flavonoids, Proteins, 

Amino acids. 

FT-IR analysis: 

Fig.1: The FT-IR spectra) of fresh cow urine: 
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The FT-IR spectra (fig.1) of fresh cowurine exihibited bending vibrations at 1633.5 cm-1 due 

to N-H groups resembles with N-H bonding in structure of urea. Steching vibrations at  3330. 

10cm-1 due to  C-H group. 

 

Fig.2: FT-IR spectrum of cow urine distillate: 
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FT-IR spectra (fig.2) of cow urine distillated showed peaks at 3366.10cm-1 for N-H 

stretching for aliphatic primary amine, 2929.23cm-1 for C-H stretching for alkane group, 

2169.94cm-1 for C=N bonding for isocyanide, 1559.86cm-1for N-H bending vibrations 

(primary amines),1491.18 cm-1 for N-C-N stretching vibrations of thiourea,1400cm-1for C-

H bending (alkene group),1306.07cm-1for C-O bending of Carboxylic acid salt. 

The peaks in FT-IR spectra at 1122.08 cm-1 for C-C stretching vibrations, 1048.92 cm-1for 

C-O stretching , 712.86cm-1 for C-O stretching are in region called fingerprint region. 

The FT-IR spectra of cow urine distillate was revealed for presence of urea, alkane, alkene, 

carboxylic acid group, primary amines. The FT-IR spectrum of fresh cow urine and cow 

urine distillate showed presence of functional groups for urea (-2NH2 and C=O as well as 

alkene group ( C-H ) which may be responsible for antimicrobial activity, as both show 

considerable zone of inhibition against Xanthomonas axonopodis pv. punicae ( Table 3) 

In recent years, due to continuous application of chemical pesticides for control of plant 

diseases results into multidrug resistance development in phytopathogenic bacteria. So results 

of the present investigation will provide eco friendly approach for controlling bacterial blight 

on pomegranate. Instead of using different chemicals that are very hazardous to environment, 

use of Herbal extracts and traditional biocontrol agents motivates cost effective eco friendly 

management of bacterial blight of pomegranate future. 

Table 1: List of plant species tested for antibacterial activity. 

Sr.No. Common Name Scientific Name Part used 

2. Babul Acacia nilotica  Bark 

4 Datura  Datura metel  Leaves  

 
Table2: Showing Antibacterial activity of aqueous and solvent extracts of selected 
plants expressed as zone of inhibition (mm) 

Sr.N

o 

plant  extract/s aqueous 

extract 

petroleum 

ether 

methanol ethanol benzene chloroform 

1 Acacia nilotica 35  7 3   

2 Datura metel 40 -- 30 -- -- -- 

3 Acacia nilotica  

+Datura metel 

42 -- 35 - -- -- 

4 Solvent -- -- 4 2 -- -- 

5 Steptocycline 

10ug/ml 

5 NA NA NA NA NA 

The results are average of three replicates     
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 --: Absent          ++: Present        NA: Not Applicable  

 
Table 3: Antibacterial activity of different biocontrol agents against Xanthomonas 
axonopodis pv.punicae 

Sr.No Biocontrol agents Zone of inhibition in (mm) 

1 Cow urine 22 

2 Cow urine distillate 23 

3 Buttermilk 37 

4 Membrane Filtered buttermilk 22 
The results are average of three replicates. 

 

Table 4: Antibacterial activity assay of plant extracts admixed with different biocontrol 

agents against Xanthomonas axonopodis pv. punicae 

Sr.No. Plant extracts admixed with 
biocontrol agent 

Zone of inhibition in 
(mm) 

1 Aqueous extract of Acacia 
nilotica+buttermilk 

 34 

2 Aqueous extract of Datura metel 
+ buttermilk 

 36 

3 Aqueous extract of Acacia 
nilotica+ fresh cow urine 

 37 

4 Aqueous extract of Datura 
metel+ fresh cow urine 

 38 

5 Aqueous extract of Datura 
metel+Aqueous extract of 
Acacia nilotica+ buttermilk 

40 

6 Aqueous extract of Datura 
metel+Aqueous extract of 
Acacia nilotica+fresh cow urine 

 43 

The results are average of three replicates 

 

Figure 3: 

         

 Figure showing the antibacterial activity of buttermilk against Xanthomonas axonopodis 

pv.punicae  
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Figure 4: 

       

Figure showing the antibacterial activity   of cow urine and aq. extract of Datura metel 

against  Xanthomonas axonopodis pv.punicae    
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