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Abstract: Oil-pahn shells as an agricultural waste can be pyrolysed producing gaseous material that can be 
condensed into liquid smoke. Redistilled liquid smoke has been proven effective as fresh fish preservative due 
to its antibacterial activity. In the present study, the redistilled liquid smoke is evaluated as fish preservative 
of fresh catch and as fly repellent in fish salting-fermenting process. The tests included total volatile base
nitrogen levels in fish muscle and antibacterial activity using agar diffusion method. The content of various 
organic acids in liquid smoke reached 9.2%, mainly consisting of acetic acid and phenolics, at pH of 3.2. There 
were no harmful compormds such as tar and polycyclic aromatic hydrocarbons. The redistilled liquid smoke 
concentrations of 8, 9, and 10% were able to maintain the freshness of pomfret fish up to 24 h. In these levels 
of redistilled liquid smoke solution, diameters of clear zone formed on the antibacterial test ranged 10-20 mm, 
meaning that the liquid smoke fell into strong antibacterial category. It is suggested that the content of 
carboxylic acids, phenolic compormds and carbonyl serve as a natural preservative to replace the use of 
synthetic preservatives in salting fermented fish. 
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INTRODUCTION 

Currently, charcoal industries in Indonesia use 
charcoal as the main product, and the rest of 
approximately 70-80% is in the form of wasted gas that is 
released to the atmosphere as air pollutant. Attempt to 
increase added value of the smoke to be an 
environmentally friendly has been done, in various 
studies on the liquid smoke, which is commonly called as 
wood vinegar or liquid smoke. The production of liquid 
smoke can be integrated with charcoal making 
(Nurhayati and Sofyan, 2005). The liquid smoke is widely 
used as antibacterial and antioxidant by many food 
technologists. 

Pyrolysis of coconut shells has been reported to 
produce liquid smoke with phenolic level of 9.36%, 
carbonyls 8.34%, and organic acids 6.38%. The distilled 
liquid smoke at lower than 100°C yields lower quantity of 
phenolics (3.90%) and lower tar (0.29%) as compared with 
the distilled products at higher temperatures 
(Dannadji, 2002). Solution of 2.5% liquid smoke made of 
coconut shell extends the shelf life of fish ball from 16 
to 32 hours at room temperature (Zuraida et al., 2011). 

Liquid smoke of oil-palm shells has been stated 
to inhibit the grovvth of Psedoumonas fl.uorescens, 

Staphylococcus aureus, Escherichia coli and 
Bacillus subtilis bacteria. The activity of biopreservative 
toward S. aureus is exhibited at 0.6% concentration and 
toward£. coli at 0.8% (Halim et al., 2006). Tamaela (2003) 
and Y anti and Rochima (2009) also found that liquid 
smoke of coconut shells is potential as an alternative in 
fish preservation. The potency can be used for various 
processing and storage technology for fish products, so 
that the potency of liquid smoke derived from oil-pahn 
shells, which is abrmdantly formd in oil pahn plantation, 
should be evaluated as fish preservative of fresh catch 
and as fly repellent in fish salting-fermenting process. 

MATERIALS AND METHODS 

Materials: Materials used were crude liquid smoke of 
oil-palm shells extracted from pyrolysis product at the 
temperature of 400°C (provided by PT Global Deorub 
Industry), Staphylococcus aureus and Escherichia coli 
(available from the Laboratory of Microbiology Culture 
Collection, the Department of Biology, Bogor Agricultural 
University), fresh water pomfret fish, patin fish 
(Pongosius hypophtholmus), Chrysomo megolocephodo 
flies and brine shrimp larvae Artemia salina. The 
experiment was done in 2011-2012. Chemicals used were 
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