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Efficacy of Plant Extract from 3 species of Rutaceae; lime (leaves), kaffir lime (leaves),
and pummelo (rind) for antimicrobial growth was conducted. Extraction methods of lime, Kaffir
lime and pummelo oils were hydrodistillation and solvent; ethanol and petroleum ether. Results
showed that kaffir lime oil extracted with ethanol gave the highest yield at 2.563% (w/w) and
lime oil by hydrodistillation gave the lowest yield at 0.452%. Refractive index (RI) of kaffir lime
oil by hydrodistillation was the highest at 1.725. The efficiency of 9 essential oils was tested
with E. coli, Staphylococcus aureus, Bacillus cereus, Leuconostoc mesenteroides,
Lactobacillus plantarum, Saccahromyces cerevisiae, and Penicillium spp. at concentration of
10x104 ppm. Results also showed that biofilm with lime oil (EtOH) and pummelo (PT) at 25
ppm could inhibit all microbial except Penicillium spp. It was found that water vapor
transmission rate, solubility of rice and cassava starch films with chitosan and iime oil (EtOH) or
pummelo oil (PT) were lower than control film (without oil). Tensile strength and elongation of
rice and cassava starch films mixed with chitosan and lime oil (EtOH) or pummelo oil (PT) were

greater than control film. When the chitosan starch films mixed. with lime oil (EtOH) and

pummelo oil (PT) were applied to fresh cut pummelo (FCP) and kept at 10°C RH 80 + 5%,
results showed that hue and chroma of the films were higher than the control film. FCP
wrapped with chitosan-starch films with lime oil (EtOH) and pummelo oil (PT) resulted in a less
weight loss but fruit firmness was higher than the control. Total plate count showed that all
films were contaminated with very few microbial during 16 days of experiment but fresh cut
pummelo (without the film) was infected by microbial at a higher than 30 CFU/mI at the first day
of storage. The sensory analysis showed that overall acceptance of FCP wrapped with rice and
Cassava starch films with lime oil (EtOH) recieved the highest score compared with films with
pummelo oil (PT) and the control. Finally, quality of FCP wrapped with cassava starch fim
mixed with chitosan and kept in modified atmosphere (MA) with essential oils and gases

resulted in a higher quality compared to FCP without oils kept in MA storage.





