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Reduction of cross contamination and extension of shelf life of ready to cook 

chicken meat treated with extracts of selected medicinal plants 

 

Thikshani Somarathna 
 

ABSTRACT 

The aim of this study was to investigate the antimicrobial activity of less-utilized  plants 

against food-borne pathogens Escherichia coli, SalmonellaTyphimurium, Listeria 

monocytogenes, and Staphylococcus aureus, and to identify possible toxicity limits for 

safe use for extending the shelf life of ready to cook chicken meat. 

In this study, four underutilized plants including Alpinia malaccensis (“Ran- kihiria”), 

Terminalia catappa (“Kottamba”), Alpinia purpurata (“Niyapothu mal”) and 

Curcuarma zedoaria (“Haran-kaha”) were extracted using ethanol or hexane solvents. 

The hexane rhizome extract of A. malaccensis showed significantly (P<0.05) higher 

diameter of inhibition zone ranging from 33.0±1.41 to 40.3±0.42 mm against S. aureus 

compared to other extracts. The lowest Minimal Inhibition Concentration (MIC) and 

Minimal Bactericidal Concentration (MBC) against S. aureus which was 20 and 80 

mg/ml, respectively. GC-MS analysis showed an 82.87 % a major chemical compound 

for A. malaccensis whereas for T. catappa it was 2, 5-Furandione, 3- methyl (32.23%). 

The purified active fraction of A. malaccensis was identified by TLC bio-autography 

and it was confirmed as 1’Acetoxychavicol Acetate (1’ ACA) by Nuclear Mangetic 

Resonance.  

The combined plant extract of A. malaccensis (2.5 mg/ml) and T. catappa (20 mg/ml) 

had significant (P<0.05) synergistic antibacterial activity against S. aureus and L.  

monocytogenes. Also observed significantantibiofilm activity of .A. malaccensis for 

both of cultures. The most effective combination was 5 mg/ml of A. malaccensis with 

20 mg/ml of T. catappa for the antibiofilm activity. 
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A. malaccensis and T. catappa were used to evaluate the acute oral toxicity using Wistar 

rats and cytotoxicity study using cell culture techniques AO/EB, Hoechst staining and 

comet assay for A549, HepG2, 3T3 and COS7 cell lines.  seTcacueTticiTut  a u Thuca ehT

ttiTttuse uicauhTcuT a single athe ttT 2000Tgm/ tmTtta Tde msuT did not cause any lethality 

or produce any remarkable changes in general behavior, body weights, biochemical 

parameters and histopathological studies. In addition, cytotoxicity results showed that 

non toxic concentration of A.malaccensis (2, 1.4, 30 and 1.4 µg/ml) and T. catappa 

(300, 300 and 130 µg/ml) were not mediated apoptotic cell death or necrosis, or DNA 

damage. Calculated approximately Annual Daily Intake for A. malaccensis and T. 

catappa were55.41g/day and 1549.70 mg/day. Therefore, the therapeutic levels for 

antibacterial activity of the plant extracts could be safe for consumption. 

Finally, the use of both plant extracts in controlling L.monocytogenes, S.aureus and 

spoilage bacteria in vacuum packed ready-to-cook (RTC) marinated chicken was 

evaluated. Combination of both plant extracts significantly (p<0.05) inhibited the 

growth of S. aureus with 1.80, 2.13, 2.36 and 2.97 log cfu/g reduction over 3, 6, 9 and 

12 days at 8 oC. Similarly, L. monocytogenes  was significantly (p<0.05) inhibited at 6, 

9, 12 days with 1.22, 1.60 and 1.55 log cfu/g reduction compared to control at 4 oC. 

Both temperatures significantly reduced (P<0.05) lipid oxidation in treated chicken 

compared to control. The shelf life of RTC marinated vacuum packed fresh chicken 

samples stored at 4 and 8 oC were significantly extended for 6 and 9 day 

respectively.Therefore, both plants extracts combination could use as antimicrobials and 

antioxidants in extending shelf life of RTC vaccum packed fresh chicken meat products.  

Key words: Underutilized plant, Foodborne pathogens, A. malaccensis, 1’ACA, Chicken 


	3041183b90d14f45ef56502ee3f908c33972836a6cea47b10dadfd4cbb1db484.pdf
	Scanned Image
	3041183b90d14f45ef56502ee3f908c33972836a6cea47b10dadfd4cbb1db484.pdf

