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ABSTRACT 

Resin is a hydrocarbon secretion of many trees particularly of coniferous plats, which contains 

several natural organic biomolecules and can be used against microbial infections. The present 

study focuses on phytochemical analysis and antimicrobial effects of lal dhuna, a natural resin 

secreted from Shorea robusta (Sal). The methanolic and ethanolic extracts of lal dhuna were 

prepared by distillation method. The presence of alkaloid, saponin and terpinoid were confirmed 

by qualitative biochemical tests followed by TLC. Then comparative analysis of antimicrobial 

effects between those extracted compounds and available antibiotics in the market were tested in 

Escherichia coli, Salmonella typhi, Pseudomonas sp. and Staphylococcus aureus culture. Potent 

antimicrobial effects had been shown by both the extracts through procuring zone of inhibition 

on culture media which was nearly equivalent to the antibiotics applied. So the extract of Lal 

Dhuna can be used as potent antimicrobial agent. 
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INTRODUCTION 

Lal Dhuna is extensively used for religious pursuits since the development of culture. Even the 

source of Lal Dhuna, the Sal tree is worshipped among Buddhists and Hindus [1]. When the cut 

on bark of Sal tree is made, it yields white amber from it’s bark, opines resin, known as Lal 

Dhuna (LD). It is valued for its chemical constituents and uses, such as varnishes, adhesives, an 

important source of raw material for synthesis of organic compounds i.e. amber and the 

fossilized resin is used to make gemstone and ornaments [2, 3]. The resin from Sal tree is also 

used as an astringent in Ayurvedic medicine
 

which evoked the idea to search for the 

antimicrobial activities of Sal resin known as Lal Dhuna as because there is no such report yet 

regarding the antimicrobial activity of Lal Dhuna [4]. The phytochemical analysis and 

applications of Sal resin primarily may help to determine it’s antimicrobial and antipathogenic 

activities which could be used on safety drug development because different chemotherapeutic 

agents such as antibiotics not only inhibit the growth and or kill the pathogens but also cause 

harm to the host [5, 6]. Even so many pathogens are becoming resistant to some drugs [7-10]. 

So, secondary metabolites of resin of Sal plant may be formulated as non-harm alternative 

antimicrobial agent in near future. 

MATERIAL AND METHODS 

1. Methanol extract preparation[11] 

Resin (Lal Dhuna) was purchased from the local market and crushed well by morter-pistle. 

Cotton was plugged at the base of the extractor, in which 70 gm of crashed materials was taken 

with 50ml methanol. After 10 minutes, dhuna was pressed in the extractor with further addition 

of 20ml methanol. Again, 50ml of methanol was added. After rendering pressure on the extract, 

it could be stored in a beaker. The water flow was drived in the condenser followed by the 

boiling of extracts for 8 hours at 50
o
C - 65

o
C. After full boiling, the extract was allowed to cool 

at room temperature for a while till the formation of yellow precipitate which was collected later 

by decanting. After that, 20ml of chloroform was added in the precipitate to dissolve it. Then, 

wrapped it with aluminum foil, it was kept at room temperature for future use. Same process was 

followed for ethanolic extract preparation. 

2. Phytochemical Study 

The ethanolic and methanolic extracts of Lal Dhuna were subjected to various chemical tests in 

order to detect the presence of the secondary metabolites such as Saponins, Flavonoids, Terpins, 

Tannins and Alkaloids
 

by following standard protocols [12]. The TLC (Thin Layer 

Chromatography) study was performed against standards for further confirmation of the presence 

of Terpinoids, Saponin and Alkaloids [13]. 

3. Collection and identification of bacteria 

Initially, the microbial samples were collected from the stool of diarrhea patients from the local 

hospital and serial dilutions of stool samples for 10 times at the ratio of 1:10 were performed. 

Various qualitative biochemical tests were performed in order to detect the presence of microbes   

in the collected stool samples, namely Escherichia coli, Salmonella typhi, Pseudomonas sp. and 

http://en.wikipedia.org/wiki/Astringent
http://en.wikipedia.org/wiki/Ayurvedic
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Staphylococcus aureus by Methyl Red Test, Indole Test, VP Test
 

and Simmons’s Test
 

accordingly [14]. 

4. Culture of pathogenic microbes with simultaneous application of antibiotics and 

extracts [14]      

For the development of pure culture of identified bacteria, the Eosin-methylene blue (EMB) 

culture for E.coli, Xylose Lysine deoxycholate (XLD) media for S.typhi, Mannitol agar for 

S.aureus and Cetrimate agar for Pseudomonous sp were prepared. Isolated colonies of bacteria 

from pure culture then poured into Lysogeny Broth (LB) and allowed them for incubation at 25° 

C for 48hs. After that, Mueller Hilton (MH) plates were prepared. Swabbing process of microbes 

was conducted from LB to the respective MH plates. Application of antibiotics (Penicillin, 

Ofloxacin, Ciprofloxacin, Kanamycin and Gentamycin, 30mg tablet for each) in order to observe 

the effects after incubation was carried out to detect the zone of clearance [14]. Simultaneously, 

the herbal extracts (ethanolic and methanolic) were applied (1ml each) in the separate 

preparation of MH. Swabbing of microbes from LB to MH plates along with the application of 

herbal extracts on the respective plates was performed for the purpose of detecting the zone of 

clearance by extracts. Then the results obtained from the effect of antibiotics and that of the 

herbal extracts on microbial growth were compared and evaluated. 

RESULTS  
Presence of alkaloid, flavonoid, tannin, saponin and terpenoids were detected in both the 

methanolic as well as ethanolic extracts of Lal Dhuna. After  phytochemical analysis, Alkaloid, 

Saponin and Terpinoids were positive in the methanolic extracts (Table-1) where in ethanolic 

extract only saponin and terpiniods were positive (Table-2).  

 

 

Table 2. Phytochemical analysis of 

secondary metabolites in ethanolic extract 

of Lal Dhuna 

No. Test Ethanol 

Extract 

1 Alkaloid _ 

2 Flavonaid - 

3 Saponin + 

4 Tannin - 

5 Terpenoid + 

Table 1. Phytochemical analysis of 

secondary metabolites in methanolic extract 

of Lal Dhuna 

 No. Test Methanol 

Extract 

1 Alkaloid + 

2 Flavonaid _ 

3 Saponin + 

4 Tannin _ 

5 Terpinoid + 
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The results of TLC study of the extracts at the ratio of 4:3 (Methanol:Ethanol) against standards 

clearly showed three different spots that further confirmed the presence of Alkaloids, Saponins 

and Terpinoids (Fig – 1).   

                                             

Fig 1: Results obtained after performing TLC of methanolic and ethanolic extracts of Lal Dhuna 

at the ratio of 4:3. (T=Terpinoids, S= Saponins, A=Alkaloids, LDE= Lal Dhuna Extract) 

 

For identification of microbes the results in Table-3, Showed that Indole test was positive in 

E.coli, S.typhi and Pseudomous sp., while Methyl Red, VP and Simmons Citrate Catalase tests 

were positive to E.coli, S.typhi and S.aureus respectively.  

Table 3. Results indicating the identification of microbes by different test methods. 

Test E.Coli S.typhi S.aureus 
Psudomonous 

sp. 

Indole + + _ + 

Methyl Red + _ _ _ 

VP _ + _ _ 

Simmons Citrate Catalase _ _ + _ 

 

After identification of specific microbes, the pure strain was cultured (Fig – 2)again to test the 

sensitivity against specific antibiotics and resin extracts. 
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Fig 2: Specification of microbes on various agar plates:  A- Pseudomonas sp. on Cetrimate Agar, 

B- E.coli on EMB, C- S.aureus on Manitol Agar, D- S.typhi on XLD. 

The above four microbial species again respond against different antibiotics and parallel to 

ethanolic and methanolic extracts (Table 4,5 and Fig 3,4). The S.typhi was highly inhibited by 

ofloxacin where E.coli and S.aureus were highly inhibited by ciprofloxacin. But Kanamycin and 

Gentamycin were moderately sensitive to S.typhi, S.aureus and Pseudomous sp. The sensitivity 

of these species against Penicillin was very high. The results were compared with the extracts 

and was found that, methanolic extract has high antimicrobial property against E.coli and S.typhi 

but is moderate to S.aureus and Pseudomonus sp. which were highly inhibited by ethanolic 

extract (Table-5).  

Table 4. Comparative study of antimicrobial effects against different antibiotics. 

Antibiotics(30mg/plate) E.coli S.typhi S.aureus Psudomonous sp. 

Penicillin High High High High 

Ofloxacin Moderate High Moderate Low 

Ciprofloxacin High Moderate High Low 

Kanamycin Low Low Moderate Low 

Gentamycin Low Moderate Low Moderate 
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Table 5. Comparative study of antimicrobial effects against methanolic and ethanolic extract of 

Lal Dhuna in respect to Zone inhibition (cms). 

Bacteria Extract Zone of inhibition (cms) Effect type 

E.coli 
methanolic 3.5 high 

ethanolic 2.4 moderate 

S.typhi 
methanolic 3 high 

ethanolic 1.5 low 

S.aureus 
methanolic 2 moderate 

ethanolic 3.4 high 

Pudomonous sp. 
methanolic 2.5 moderate 

ethanolic 3.5 high 

                                                             

                                                 
 

Fig 3: Figure showing the effect of plant extract on different bacteria specified A- S. typhi B- S. 

aureus C. Pseudomonas sp D. E. coli. 
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Fig 4: Application of different antibiotics.1-Penicilin, 2- Ofloxacin, 3- Ciprofloxacin, 4- 

Gentamycen, 5- Kanamycin. In the above experiment, kanamycin and gentamycin 

showed lower effect. 

 

CONCLUSION 

Different pathogenic microbes are becoming resistant to specific antibiotics day by day. As, 

Pseudomonus sp. is resistant to penicillin. S aureus to Vancomycin and methicillin, S.typhi to 

chloramphenicol, ampicillin and trimethoprim, E.coli to tetracycline, ampicillin, 

sulfamethoxazole and trimethoprim etc. [7-10]. In this present study, it has been found that, the 

methanolic and ethnolic extract of  Lal Dhuna (Resin from Sal tree) has anti-microbial activity 

against above four bacterial strains (Table-5). Such antimicrobial activity was also again 

compared by the parallel study with five standard commonly available antibiotics like Penicillin, 

Ofloxacin, Ciprofloxacin, Kanamycin and Gentamycin (Table-4, Fig-4). The methanolic extract 

showed more potent antimicrobial activity against E.coli and S. typhi whereas ethanolic extract 

showed the same nature against S.aureus and Pseudomonus sp. (Table-5). From the 

phytochemical analysis, it has been found that, ethanolic and methanolic extract of Lal Dhuna is 

composed mainly of alkaloid, saponin and terpinoid (Table 1,2), which are possibly the active 

antimicrobial phytochemicals against the above four microbial species. This inference can be 

supported by other few recent studies [15-19]. As saponin has antibacterial activity either in 

combination with other secondary metabolites or alone against drug resistance pathogens [20, 

21]. Again terpenoid has also antimicrobial activity against S. aureus and S. typhi [20.21]. Even 

more, it is also reported that secondary metabolites of different medicinal plants from different 

geographic regions have potent antimicrobial activity [20,22]. The alkaloids exhibit the 

antimicrobial property possibly by intercalating into cell wall or DNA and Terpenoids by 

membrane disruption [20].  

So, the ethanolic and methanolic extract of Lal Dhuna can be used as potent antimicrobial 

formulation in pharmaceutical and medicine industries in near future. 
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