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CHAPTER I 

INTRODUCTION 

 

 

 Background 

Consumption of fresh or minimally processed fruits and vegetables have 

been very popular due its benefit to human health due to the bioavailability of 

numerous vitamins, minerals, and other phytochemicals (Tournas and Katsuodas, 

2005). However, despite their nutritional properties, these foods were considered 

as the leading cause of foodborne illness outbreaks implicating virulent pathogens. 

Contamination of raw fruits and vegetables with pathogenic organisms may 

occurred during production, harvest, processing, transporting, or during handling 

before consumption. Recent foodborne outbreak related to the fresh fruits and 

vegetables has been reported by Centers for Disease Control and Prevention (CDC), 

the national public health institute of the United States. On 8th of June 2018, pre-

cut melon sold in supermarket across the states were reported to be contaminated 

by Salmonella. Another outbreak case also reported by CDC, which was 

contamination of E. coli on romaine lettuce (CDC, 2018).  

Foodborne disease is a global issue that has a significant impact on health. 

The main cause of foodborne disease is the consumption of foods that have been 

contaminated by disease-causing microbes or pathogens. Some microorganisms 

such as Staphylococcus aureus, Escherichia coli, and Salmonella were the 

examples of the microorganisms that may cause illness due to the toxic produced 
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by them. Many types of microorganisms can be found on fresh fruits and 

vegetables, including Gram-positive, Gram-negative, and fungi (Barth et al., 2009). 

These cases have increased the awareness regarding the dangers of microbial 

contamination. Sanitizer can be used to eliminate the risk of food-borne illness, by 

reducing the number of spoilage and pathogenic microbes due to the antimicrobial 

activity of the active compound contained. An effective sanitizer according to Grab 

and Bennett (1999), should be able to reduce up to 5 log of microbial load within 

30 seconds of contact time. 

Aromatic plant such as cinnamon is known to exhibits good antimicrobial 

properties against pathogenic and spoilage fungi and bacteria (Nabavi, et al., 2015). 

Depending on the extraction methods, two different type of extracts can be 

obtained, which are essential oil from distillation and extract from maceration. The 

essential oil and the extract of cinnamon are rich in cinnamaldehyde and 

phytochemical constituents respectively, which were known to be responsible for 

the antimicrobial properties of the extracts. Due to the difference in compounds 

contained in the two extracts, it may have different antimicrobial activity. The most 

effective extracts from different extraction methods used as the natural 

antimicrobial agents or the active ingredients in the food sanitizer, however, was 

not yet known. 

Therefore, this research was conducted to evaluate the incorporation of 

cinnamon essential oil and cinnamon extract in food sanitizer and its effectivity in 

reducing number of bacteria and mold/yeast present on the surface of the fruit, as 

an alternative to chemical sanitizers. The base of the sanitizer used in this research 
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were all food grade and are commonly used in the food industry. Thus, the sanitizer 

can be considered as safety upon the consumption.  

 Research Problem 

Cinnamon has been known to have good antimicrobial properties against 

various microorganisms. However, the incorporation of different type of cinnamon 

extracts as active ingredients in food sanitizer and its application on reducing 

microbial load on the surface of fresh produce has not yet been studied. The addition 

of cinnamon essential oil and cinnamon extract into sanitizer, and the effectivity of 

each type of sanitizer on reducing microbial load on the surface of fresh produce 

was not yet known. 

 Objectives 

 General Objective 

The general objective of this research was to make food sanitizer, added 

with cinnamon (Cinnamomum burmannii) essential oil and extract as the active 

ingredients to reduce microbial load on the surface of fruit. 

 Specific Objectives 

The specific objectives of this research were to: 

1. Observe the effect of extraction methods to the antimicrobial activity of 

cinnamon (Cinnamomum burmanii) against tested microorganisms. 

2. Determine the effectivity of food sanitizer added with different type of 

cinnamon (Cinnamomum burmannii) extracts on reducing bacteria and 

mold/yeast count on the surface of fruit.


