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ABSTRACT: The objective of this study was to look into the effect of plant extracts on the microbial contamination of 
mullet fish. Antimicrobial activities of three plant extracts (olive leaves, garlic heads, and aloe vera gel) against 
spoilage organisms of samples collected from Bardawil lagoon were assessed by measuring inhibition zones, using the 
plate diffusion method and aloe vera gel gave the best inhibition effect The aqueous extracts (I%) of plants were used 
to make ice to study their antimicrobial effect against natural microbial fish isolates. The results indicated that the 
microbial contamination has increased during storage time in all treatments, however the preservation of fish in ice 
made with plants' extracts, especially aloe vera gel, decreased the numbers of TBC, Psychrophilic and Vibrio counts 
significantly (P <0.05) compared to the control. The sensory evaluation test indicated that the best results have achieved 
with fish samples preserved in ice made with aloe vera gel. The results·of this study constitute an indicator of possible 
bacteriological contamination of mullet fish. This study confirms the effectiveness of some plant extracts as natural 
antimicrobials and recommends the possibility of employing them in fish preservation where spoilage is caused mainly 
by microbial activity. 
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INTRODUCTION 

Fish is considered an important source of food for 
humans and it is a very perishable product. After the 
death, the quality of fish decreases for many reasons 
such as; the chemical reactions which lead to changes in 
protein and lipid fractions, the formation of biogenic 
amines and hypoxanthine. Additionally, microbiological 
contamination is another important source of fish 
spoilage. Such factors will lead to the loss of freshness 
and quality of fish over a time period. (Sikorski et al., 
1990; Parisi et al., 2002; Ozogul et a/., 2006). Fish 
contain many bacteria in their digestive system such as 
gram-negative Vibrio-like organism ( -107 CFU/g) and 
by the time these bacteria may cause a violent autolysis 
post mortem and a microbiological spoilage (Larsen et 
al., 1978; Cakli et al., 2007). The most common 
bacteria that cause fish spoilage and shorten shelf life 
are; pseudomonas, Moraxella, Acinetobacter. 
Shewanella, Flavobacterium, Vibronaceae. 
Aeromonadaceae, Bacillus, Micrococcus, Clostridium, 
Lactobacillus, Corynebacterium, and Photobacterium 
Phosphorenm. Fish spoilage with this microorganisms 
may be increased when the total bacterial counts in fish 
increase up to 105 

- 1 08 CFU/g which results in the 
production of off-odors and flavors which mainly 
caused by bacterial metabolites (Cutting and Spencer 
1968; Gram and Dalgaard, 2002). This quality of fresh 
fish is largely dependent on the microbial contamination 
during handling, marketing and during storage (El-Deen 
et a/., 2007), especially that fish muscles contain a low 
amount of glycogen in addition to the high post-mortem 
pH which makes the fish meat more susceptible to 
microbial attack (Black et a/., 1962). Care in fish 
handling is vital because the unnecessary damage can 
hasten fish spoilage by providing access to the spoilage 
bacteria through cuts and wounds and penetrate the 
flesh via the collagen fibers when the fish were stored at 

higher temperatures (> +8°C) and as a result the fish 
must be chilled quickly and kept chilled (Graham eta/., 
1992). 

The main aim of fish preservation is to delay, 
reduce or inhibit the microbial spoilage. Fresh fish can 
be preserved by chilling to about 0-8°C in wet ice (1:1). 
However, there are some disadvantages of using water 
ice such as; drip loss, textual toughness, nutrient loss, 
and decreased protein extractability and these 
disadvantages can be avoided by rapid cooling of fish 
after catching and the maintenance of adequate 
refrigeration during handling and storage (Lehane and 
Olley, 2000; Jeyasekaran et al., 2004). However, the 
freshness loss during storage in ice depends on the 
species and ambient temperature (Lauzon eta/., 2010). 

Plant extracts can be used to preserve fresh food 
from spoilage due to their antimicrobial activity. 
According to Samya and Ez-Eirigal, (2006) minced 
garlic could extend the shelf life of fish during cold 
storage. However, if plant oils and/or extracts will be 
used for food preservation, the issues of safety and 
toxicity should be considered (Reynolds, 1996). Aloe 
vera extract has antifungal and antimicrobial effects 
(Valverde et al., 2004). The Aloe gel could inhibit the 
growth of Trichophyton mentagrophytes (20.0 mm), 
while the leaf inhibited the growth of both 
Pseudomonas aeruginosa, Candida albican, Shigella 
jlexneri and Streptococcus pyogenes. In contrast, Aloe 
vera extracts could not inhibit the growth of 
Xanthomonas species (Satish et al., 1999; Ferro et al., 
2003; Agarry et al., 2005). This antimicrobial effect of 
Aloe vera may be due to the Acemannan which consider 
a strong anti-microbial against bacteria through its 
ability to stimulate phagocytic leukocytes (Lawless and 
Allan, 2000; Pugh et al., 2001; Alemdar and Agaoglu, 
2009). 
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