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ABSTRACT 
 
Due to residual toxicity and tremendous increase in antimicrobial resistant pathogens, there has been increasing concern of the consumers for alternative and 
efficient compounds for food conservation, aiming a partial or total replacement of antimicrobial chemical additives. Antifungal activity of Cinnamomum tamala 
leaves was evaluated by Food Poisoned Technique (FPT) and Agar Well diffusion assay against Aspergillus flavus and A.niger isolated from spices. Extracts of 
C.tamala leaves were prepared by Soxhlet extraction method using ethanol, methanol and distilled water. The active extracts thus obtained were subjected to 
determine their minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC). Methanolic extract of C.tamala showed maximum 
zone of inhibition against A.flavus (18mm) and A.niger (16.33mm) respectively with the lowest MIC. The results of the present study are quite encouraging and 
the study opens up the possibility for replacement of synthetic preservatives by natural extracts to check the growth of microorganisms present in spices and 
other food products. 
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INTRODUCTION 
 
Food borne diseases are a severe health problem in the world, even in 
well developed nations. The consumption of food contaminated with 
food borne micro-organisms can pose a serious threat to human 
health. The existence of microorganisms causes spoilage and results 
in reduction of the quality and quantity of processed foods. 
 
Plants and natural products have their intrinsic ability to resist 
pathogenic microorganisms and thus have leaded the researchers to 
investigate their mechanisms of action and isolation of active 
compounds1. Plant based spices, represent a vast untapped source of 
pharmaceuticals and are one of the most commonly used natural 
antimicrobial agent in foods and have been used traditionally for 
thousands of years by many cultures for preserving foods as food 
additives and to enhance aroma and flavor2. 
 
Cinnamomum tamala, a medium sized tree distributed in tropical and 
subtropical Himalayas at the altitude of 1000-2400m. It represents 
about 3000 species worldwide. In India, it is represented by 20 species 
commonly occurs in North western Himalaya, Sikkim, Assam, 
Mizoram and Meghalaya region. Apart from this, C. tamala is the 
sole species cultivated for its ‘Tejpat’ leaves in the whole region of 
Uttarakhand for the production of spices and related products3. 
Essential oil constituents of leaves have been extensively investigated 
but a little investigation has been done on the antimicrobial 
effectiveness of C. tamala extracts. So, the present study is done to 
assess the antifungal potency of extracts of C. tamala leaves against 
food borne fungi, A. flavus and A. niger. 
 
MATERIALS AND METHODS 
 
Plant material 
 
Leaves of C. tamala were collected from the local market of 
Haridwar, India. The material was taken to the laboratory and was 

authenticated by referring taxonomic literature available in the 
University library. 
 
Extract preparation 
 
The collected plant material was washed and surface sterilized with 
0.1% HgCl2. Spice material was dried in hot air oven at 35-400C for 
2-3 days and was powdered using a grinder mixer. Plant material was 
then extracted using the following methodology: 
 
Aqueous extraction 
 
10 g of plant part was thoroughly mixed with 100 ml distilled water. 
The solution was kept at room temperature for atleast 24 hr and then 
filtered using muslin cloth. The filterate was again filtered using 
Whatman’s filter paper no.1 under strict aseptic conditions. The 
filterate was then concentrated by evaporation of solvent in water bath 
to make the final volume 1/10th of the original volume4. 
 
Extraction using organic solvents (Soxhlet Extraction method) 
 
In order to obtain the spice extract, cold extraction method was used, 
in which about 50 gm of the sample (solid material) was placed inside 
a thimble made from thick filter paper which is loaded into the main 
chamber of the Soxhlet Extractor. Then 500 ml of the solvent (ethanol 
and methanol) was added and the apparatus was kept undisturbed for 
12-24 hrs to obtain the extract. Then it was concentrated to make final 
volume 1/10th of the original volume4. It was stored at 40C in airtight 
bottles for further study. 
 
Test microorganisms  
 
Two fungal strains Aspergillus flavus and A.niger, isolated from 
various spices and spice mix were selected for the present study. 
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Antifungal Assay 
 
The assessment of fungitoxicity was done by Poisoned Food 
Technique5,6 and Agar well diffusion Technique7. 
 
1.Poisoned Food Technique: A volume of 0.5 ml of each extract 
(100 mg/ ml) was aseptically poured into the petriplate followed by 
the addition of 9.5 ml of melted PDA and was swirled gently to 
achieve thorough mixing of the contents. After the solidification of 
the media, seven day old fungal culture disk of 6mm diameter was 
aseptically inoculated at the center of the petriplate. All the plates 
were incubated at 25 ± 20C and radial growth of colony was measured 
on the 7th day of incubation. 
 
2.Agar well diffusion method: 1 ml of standardized inoculum 
(106spores/ml) was poured into sterilized petriplates followed by 
pouring of sterilized Sabrourd Dextrose Agar medium. A well of 
8mm in diameter was made with a sterile cork borer aseptically in the 
middle of the plate. 100 µl of each extract having 100mg/ml of 
concentration was then introduced into the bored agar well and 
incubated at 25 ± 20C for 5-7 days. 
 
Ethanol was used as negative control while Sodium propionate (5 
mg/ml) was served as positive control. The zone of inhibition was 
measured and expressed in millimeters7. The diameter of inhibition 
zone <9mm was considered as inactive; 9-12 mm, partially active; 
13-18 mm, active; > 18 mm very active8. 
 
Assessment of Minimum Inhibitory Concentration 
 
MIC (Minimum Inhibitory Concentration) of active extracts thus 
obtained were further examined by standard two fold microdilution 
broth methodology9. A stock solution of each active extract was 
serially diluted in 96 wells microtitre plate with Sabrourd Dextrose 
Broth so as to obtain a decreasing concentration ranging from 
4096µg/ml to 08µg/ml. A standardized inoculum for fungal strain 
was prepared so as to give an inoculums size of ≥ 0.4 O.D at 530nm. 
Microtitre plates were then incubated at 25± 20C for 5-7 days. 
Following incubation, the MIC was calculated as the lowest 
concentration of the extract inhibiting the visible growth of bacterial 
and fungal strain. 
 
Statistical analysis: All the experiments were done in triplicates and 
results are the mean of three independent values ± Standard 
Deviation. The comparison of values obtained was done by ANOVA 
through web based Richard Lowry method. 

RESULT AND DISCUSSION 
 
The antifungal activity was evaluated against A. flavus and A.niger by 
Food Poisoned Technique (Table 1; Figure 2 &3) and Agar Well 
Diffusion Assay (Table 2; Figure 4 &5). In FPT, no growth was 
observed with ethanolic and methanolic extract of C.tamala leaves 
against both A.flavus and A.niger showing 100% inhibition at 
100mg/ml concentration. In Agar Well Diffusion assay also, the 
methanolic extract of C.tamala exhibited maximum zone of 
inhibition of 18mm and 16.33mm for Asp.flavus and Asp.niger 
respectively which was quite high as compared with standard food 
preservative, Sodium propionate.  
 
Inhibitory concentrations of C. tamala as evaluated by microbroth 
dilution are shown in Table 3. MIC of methanol and ethanol extract 
was found to be 64 µg/ml and 128 µg/ml against both A. flavus and 
A. niger respectively.  
 
Food poisoning is still a concern for both consumers and the food 
industry despite of the use of various preservation methods. Food 
processors, food safety researchers and regulatory agencies are 
continuously concerned with the high and growing number of illness 
outbreaks caused by some pathogenic and spoilage micro-organisms 
in food. The consumption of food contaminated with food borne 
microorganisms can pose a serious threat to human health. The 
existence of micro-organisms causes spoilage and reduction of the 
quality and quantity of the processed foods. In the United States, an 
estimated 46 million foodborne infections occur each year, along with 
2,50,000 hospitalizations and 3000 deaths10,11. So food safety is one 
of the major issues in our world today and the World Health 
Organization calls for more systematic aggressive steps to be taken to 
significantly reduce the risk of food borne diseases. Antimicrobial 
properties of spices have been documented in recent years 12,13. Still 
little information is available emphasizing the preservative and 
antimicrobial role of spices in the preservation of food against 
microbial action14. So, here antifungal potency of C.tamala was 
evaluated by two different techniques- Food Poisoned Technique and 
Agar Well Diffusion Assay and both of them showed strong 
antifungal potential of C.tamala. Jain et al. (2011)15 also examined 
the efficacy of methanolic extract of C.tamala leaves against five 
bacteria and two fungi and found it more potent than standard 
antibiotics (Ampicillin and Flucanozole) compared. The possible 
explanation for the strong antimicrobial activity was due to the higher 
percentage of phenolic compounds including Eugenol16,17. 

 
Table 1 Antifungal activity of Aqueous and Organic extracts of C.tamala leaves by FPT 

 
Type of extract Radial growth 

A.flavus A.niger 
Aqueous ++++ ++++ 
Ethanol - - 

Methanol - - 
Sodium propionate + - 

#Ethanol ++++ ++++ 
Sodium propionate (Standard food preservative, 5 mg/ml) – positive control; # negative control. (-) represents ‘No growth’; (+) represents ‘limited growth’; 

(++) represents ‘Growth’ ; (+++) represents ‘Abundant growth’; (++++) represents ‘Maximum growth’. 
 

Table 2 Antifungal activity of Aqueous and Organic extracts of C.tamala leaves by Agar Well Diffusion Assay 
 

Type of extract Zone of inhibition ( in mm ) ± S.D. 
A. flavus A.niger 

Aqueous - - 
Ethanol 10.66 ± 3.78 13.33 ± 3.055 

Methanol 18.0 ±1.00 16.33 ± 1.527 
Sodium propionate 11.00 ± 1.00 12.00 ± 0.00 

#Ethanol - - 
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ANOVA analysis: 
HSD[.05]=5.67; HSD[.01]=8.25 
HSD[.05]=4.95; HSD[.01]=7.2 
M1 vs M2   P<.01 
M1 vs M2   P<.01 
M1 vs M3   P<.01 
M1 vs M3   P<.01 
M2 vs M3   P<.05 
M2 vs M3   nonsignificant 
*Mean of three values ± Standard deviation; (-) ‘No zone of inhibition observed’ 

 

Zone of inhibition ( in mm )

(-) represents ‘No zone of inhibition’. 
Sodium propionate – positive control; # negative control.

Aspergillus flavus
Aspergillus niger

 
Figure 1 Antifungal activity Aqueous and Organic extracts of C.tamala leaves 

 
Table 3 Minimum Inhibitory Concentration of Active Extracts of C.tamala leaves against test fungi 

 
Active 

Extract 
Test 

Microorganism 
Concentration of Extracts 

(in µg/ml) 
MIC/ 
MFC 

(µg/ml) 4096 2048 1024 512 256 128 64 32 16 08 
Ethanol A.flavus. - - - - - - + + + + 128/256 
Ethanol A.niger. - - - - - - + + + + 128/256 

Methanol A.flavus - - - - - - - + + + 64/128 
Methanol A.niger - - - - - - - + + + 64/128 

(-) ‘No growth’; (+) represents ‘growth’. 
 

 
(a)  (b)                                                  (c) 

Figure 2 Antifungal activity of C.tamala a) aqueous b) ethanolic and c) methanolic extract against A.flavus (FPT). 
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(a)  (b)                                        (c) 

Figure 3. Antifungal activity of C.tamala a)aqueous b)ethanolic and c)methanolic extract against A.niger (FPT) 
 

 
 (a)                                            (b)                  (c) 

Figure 4. Antifungal activity of C.tamala a)aqueous b)ethanolic and c)methanolic extract against A.flavus (Agar well diffusion assay) 
 

 
(a)  (b)                                               (c) 

Figure 5. Antifungal activity of C.tamala a)aqueous b)ethanolic and c)methanolic extract against A.niger (Agar well diffusion assay) 
 
CONCLUSION 
 
The study demonstrated that methanol extract of C. tamala possess 
significant activity against both the fungi, A. flavus and A. niger. It 
confirmed that some antimicrobial substances could only be extracted 
by organic solvents, suggesting that organic solvents are clearly better 
solvents of antimicrobial agents. The active potency of this plant 
confirmed that it possessed good antimicrobial compounds that can 
be highly inhibitory to selected pathogenic and spoilage 
microorganisms and may provide better alternative to the 
conventional antibacterial and antifungal additives in food. 
 
REFERENCES 
 
1. Das K, Tiwari RKS and Shrivastava  DK.  Techniques for 

evaluation of medicinal plant products as antimicrobial agent: 
Current methods and future trends. Journal of medicinal Plants 
Research 2010; 4(2):102-111. 

2. Souza EL, Stamford TLM, Lima EO, Trazano VN and Filho, J.B. 
Antimicrobial effectiveness of spices: an approach for use in food 
conservation systems. Brazilian Archives of Biology and 
Technology 2005; 48: 549-558. 

3. Chanotiya, CS, Yadav A. Enantioenriched (3S) - Linalool in leaf 
of Cinnamomum tamala Nees. from Kumaon. Jornal of Essential 
Oil Research 2010; 22:593-594. 

4. Khan, ZS and Nasreen S. Phytochemical analysis, antifungal 
activity and mode of action of methanol extracts from plants 

against pathogens. Journal of Agricultural Technology 2010; 
6(4): 793-805. 

5. Grover RK, Moore JD. Toximetric studies of fungicides against 
brown rot organisms, Sclerotia fructicola and S.laxa. 
Phytopathology 1962; 52: 876-880. 

6. Nene Y, Thapilyal, L. Poisoned food technique of fungicides in 
plant disease control 3rd ed. Oxford and IBH Publishing 
Company 2002. 

7. Mbata TI, Debia LU and Saikia, A. Antibacterial activity of the 
crude extract of Chinese green tea (Camellia sinensis) on Listeria 
monocytogenes. African Journal of Biotechnology 2006; 7:1571–
1573. 

8. Junior A and Zanil C. Biological screening of Brazilian medicinal 
plants. Brazilian Journal of Science 2000, 95: 367-373. 

9. NCCLS-National Committee for Clinical Laboratory 
Standards.Methods for Dilution Antimicrobial Susceptibility 
Tests for Bacteria that Grow Aerobically, Approved Standards 
M7-A4, Wayne, Pa 1997. 

10. Scallan E, Griffin PM, Angulo FJ, Tauxe RV, Hoekstra RM 
.Foodborne illness acquired n the United States-unspecified 
agents. Emerging Infectious Diseases 2011a; 17(1):16-22. 

11. Scallan E, Hoekstra RM, Angulo FJ, Tauxe RV, Widdowson MA, 
Roy SL, Jones JL, Griffin PM. Foodborne  illness acquired in the 
United States- major pathogens. Emerging Infectious Diseases 
2011b; 17(1): 7-15. 

12. El-Shami MA, Fadl FA, Sirry AR and El-Zayat MM. Antifungal 
property of garlic, clove juice compared with fungicidal treatment 



Priyanka Chaudhary et al. Int. Res. J. Pharm. 2015, 6 (9) 

648 

against Fusarium with watermelon. Egyptian Journal of 
Phytopathology 1985; 17: 55-62. 

13. Radhakrishanan-Sridhar S. and Velusamy-Rajaopal R. 
Antifungal activity of some essential oils. Journal of Agriculture 
and Food Chemistry 2003; 51: 7596-7599. 

14. Arora D and Kaur J. Antimicrobial activity of spices. 
International Journal of Antimicrobial Agents 1999; 12: 257-262. 

15. Jain A, Dubey M, Gupta A, Mahajan S, Chaudhari HS. 
Antimicrobial activity of Cinnamomum tamala (Tejpat) against 
some bacterial and fungal pathogens. Journal of Pharmacy 
Research 2011; 4(11):3975. 

16. Chaudhary P and Singh P. Antibacterial potential of 
Cinnamomum tamala extracts and its Chemical analysis by GC-

MS. International Journal for Pharmaceutical Research Scholars 
2014; 3(2): 609-613. 

17. Palanisamy P, Srinath, KR, Kumar, DY,Chowdary p. Evaluation 
of antioxidant and anti-diabetic activities of Cinnamomum tamala 
Linn leaves in Streptozotocin-induced diabetic rats. Int Res J 
Pharm 2011; 2(12): 157-162. 

 
Cite this article as:  
 
Priyanka Chaudhary and Padma Singh. Fungicidal potency of 
Cinnamomum tamala leaves against common food borne pathogens. 
Int. Res. J. Pharm. 2015; 6(9):644-648 http://dx.doi.org/10.7897/ 
2230-8407.069126   

   
 

Source of support: Nil, Conflict of interest: None Declared 
 

Disclaimer: IRJP is solely owned by Moksha Publishing House - A non-profit publishing house, dedicated to publish quality research, while every effort 
has been taken to verify the accuracy of the content published in our Journal. IRJP cannot accept any responsibility or liability for the site content and 
articles published. The views expressed in articles by our contributing authors are not necessarily those of IRJP editor or editorial board members. 
 
 


