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ABSTRACT

Total phenolic content of 30 samples of plant by-products was studied. It was found
that resak tembaga leaf extract showed the highest total phenolic content (158.14 mg gallic
acid equivalent (GAE)/g dry weight (DW)), followed by pomegranate leaf, palmyra peel and
rambutan peel, which contain 135.69, 134.15 uag 109.20 mg GAE/g DW, respectively.
Condensed and hydrolyzed tannin were also investigated. Mangosteen leaf showed the
highest content of condensed tannin (241.41 mg tannic acid equivalent (TAE)/g DW),
followed by guava leaf, palmyra peel, cashew leaf and para rubber leaf, which contain
128.33, 126.94, 124.57 and 100.72 mg TAE/g DW, respectively. However, hydrolyzed tannin
was not detected in all plant by-products.

Fifteen samples were selected base on the contents of total phenolic and
condensed tannin. Guava leaf, rambutan leaf, para rubber leaf, cassava leaf, pomegranate
leaf, cashew leaf, mangosteen leaf, resak tembaga leaf, resak tembaga bark, pomegranate
peel, stink bean peel, rambutan peel, mangosteen peel, palmyra peel and coconut husk,
were used to study the bioactive activities (antimicrobial, antioxidant activities and protein
precipitation). The results showed that cashew leaf, resak tembaga leaf and stink bean
podextract inhibited all 6 tested pathogenic bacteria (Bacillus cereus, Escherichia coli,
Listeria  monocytogenes, Salmonella Typhimurium, Staphylococcus aureus and Vibrio
cholerae). These extracts were then investigated for antioxidant activity and protein
precipitation. Stink bean pod extract showed the highest antioxidant activity by using DPPH
radical (405.28 + 3.65 umol tolox equivalent (TE)/g DW), metal ion chelating activity (220.96
+ 1.25 pmol Ethylenediaminetetraacetic acid equivalent (EDTAE)/¢ DW) and completely
protein precipitation (100%). Thus, stink bean pod extract was chosen for study the optimal
extraction condition.

The effects of solvent type, solvent-sample ratio, extraction temperature and
extraction time, were studied to elucidate the optimal condition for extract the phenolic
compounds and antimicrobial agent using response surface methodology. Ethanol was the
most efficient solvent for extraction with solvent-sample ratio of 15:1 ml/g at 46.56 °Cin the
dark for 60 min under maceration at 200 rpm, which provide the phenolic content of 538.75
me GAE/g DW.

Stink bean pod extract obtained from the optimal condition showed 100% protein

precipitation. Antioxidant activity of stink bean pod extract were 4352.00 pymol TE/g DW,



1383.72 pmol TE/g DW and 4.36 pmol EDTAE/g¢ DW by using ABTS radical, DPPH radical
method and metal ions chelating activity assay, respectively. Antimicrobial activity against 6
pathogenic bacteria (Bacillus cereus, Listeria monocytogenes, Staphylococcus aureus,
Escherichia coli, Salmonella Typhimurium and Vibrio cholerae) was determined by using
agar-well diffusion. Stink bean pod extract inhibited all 6 tested pathogenic bacteria. The
inhibition zone ranged from 7.38 - 15.94 mm. Minimal inhibitory concentration (MIC) and
minimal bactericidal concentration (MBC) values of stink bean pod extract ranged between
3.12 to 12.5 and 6.25 to 50 mg/ml, respectively. Major chemical composition of optimized
stink bean pod extract was apigenin 7-glucoside (48.45 mg/L).

Gelatin film incorporated with stink bean pod extract at the concentration of 1-4
folds of MBC values increased the thickness, decreased in L* and a* values but increased in
b*. Gelatin film incorporated with stink bean pod extract could inhibit all tested bacteria
especially Listeria monocytogenes and Staphylococcus aureus which showed high diameter
of inhibition zone around film. When the concentration of the extract increased, the
diameters of inhibition zone were enhanced. Application of gelatin film incorporated with
stink bean pod extract at the concentration of 1-2 folds of MBC values by wrapping the
imitated crab meat was studied. Imitated crab meat wrapped with gelatin film incorporated
with stink bean pod extract (IMBC and 2MBC) had lower pH and TVB values than those
wrapped with gelatin film (without the extract) and polypropylene (PP). However, imitated
crab meat wrapped with gelatin film incorporated with both concentration levels of stink
bean pod extract had higher TBARS value than PP, but lower than gelatin film. The decrease
in L* and a* value, but increase in b* values of imitated crab meat (red and white site) were
observed in all samples throughout the storage period. Gelatin film incorporated with stink
bean pod extract at 2MBC demonstrated lower L* and a* value, but higher b* values than
those of 1MBC, gelatin film and PP, respectively in both of red and white site of imitated
crab meat. In addition, imitated crab meat wrapped with gelatin film incorporated stink bean
pod extract at 2MBC showed lower total viable count (mesophile and psychrophile),
Staphylococcus aureus and Pseudomonas aeruginosa populations than those of gelatin film
incorporated stink bean pod extract at 1IMBC, gelatin film and PP during storage for 14 days.
Therefore, the addition of stink bean pod extract into gelatin film could inhibit the
microbiological growth, since stink bean pod extract act as antimicrobial agents, which is

able to prolong the shelf-life of food products.



