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CHAPTER I 

INTRODUCTION 

 

1.1 Background 

Indonesia is known for its tropical climate that allows the growth of 

various herbal and medicinal plants. One of the most abundantly produced plants, 

which bear fruit, is orange (with its various strains). Oranges are popular due to 

their watery, sweet, and sour juices that are contained within its pulps. Oranges 

are also favorably consumed due to its high content of vitamins, especially 

vitamin C that is good for maintaining health (Bausher et al., 2006).  

Due to its essential contribution to international markets, oranges have 

been extensively studied throughout the world. Studies have focused on the 

vitamin C content, acid content, antioxidants and several antimicrobial activities  

contained within it. Most of these studies focus on the orange peel and orange 

watery flesh, and some on the root, stem, and leaves. For the later, not many 

studies have been reported.  

Of the oranges that are available abundantly both in international and 

domestic markets, sweet orange (Citrus sinensis) is one of the most favorable 

species. This is because it is watery, sweet, and possesses only a slight spark of 

acidity. This type of oranges is available in Indonesia all year round, thus 

providing a wide opportunity for its cultivation.  

According to Okwu et al. (2007), Oyeleke et al. (2006), and Dongmo et 

al. (2009), most of the body parts of an orange, from whatever strain, are capable 

of yielding antimicrobial activity as well as antioxidant property. The components 
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being responsible for such activities are mainly the essential oils and other active 

components remaining in the extract of the fruits’ parts. These components are 

also the ones being responsible for the specific odor of the aromatic part of an 

orange (e.g. the leaves and the peels). 

Most of the studies conducted concerning antimicrobial activity derived 

from an orange focus only on orange peel and flesh but they paid a little attention 

to the orange’s leaves; leaving most of the orange leaves ready to be disposed 

(with an exception of Citrus hystrix, whose leaves are usually cultivated as spices 

and for industrial essential oil). The leaves of sweet orange are believed to have a 

considerable amount of antimicrobial activity as well. This is based on the 

findings by Dongmo et al. (2009) and Martos et al.(2007), who stated that there is 

a considerable antibacterial and antifungal activity on the leaves of Lemon, 

Mandarin, and Grapefruit. The essential oil is mostly composed of α-Limonene, 

as well as β-myrcene, α-terpinoline, and some other volatile constituents. 

Indonesia is also known as an archipelagic country with various landscape 

thus providing huge potential of fish yield; both fresh water and salt-water fish. 

Indonesia’s fish yield may reach 1,033,700 tons of demersal fish and 4,042,000 

tons of small pelagic fish per year. Such amount of fish yield is supposed to be 

beneficial for the development of Indonesians’ health standard, as well as 

Indonesia’s market both internationally and domestically. For that reason, it is a 

calling to all Indonesians to cultivate the natural resources that are given to the 

nation, until it meets its optimum requirement. 

Moreover, the highly nutritious value of fish, such as being the rich 

sources of essential amino acid, Omega 3 fatty acids, B vitamins, and minerals 
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(iodine in particular), is also of the market importance. The high nutrition 

supports the growth of microbes that enhances the quality degradation process, 

which occurs naturally (Brown, 2004). The solutions that are usually applied to 

overcome such problem are either inadequate to keep the fish long enough 

(refrigeration and freezing), changing the sensory and nutritional characteristics of 

the fish significantly (salting, smoking, drying, and curing), or simply unsafe  

(using non food preservatives, such as formalin). This is due to the fact that there 

is a little awareness concerning the use of natural antimicrobial agent that may 

keep the fish safe in a cheap way. 

Having known the possibility of the extraction of antimicrobial 

components from sweet orange and the need of natural antimicrobial activity for 

fish preservation, this research is conducted to obtain and to study antimicrobial 

activity potential of the extract of sweet orange leaves that are usually put to 

waste.   

 

1.2 Research Problem 

The leaf of citrus family is well known for its odorous characteristics. The 

odorous characteristics are stimulated by the content of essential oil within the 

leaves. However, not all-citrus leaves have been utilized optimally to meet its 

highest value.  A potential herb, the leaf of sweet orange (Citrus senensis) could 

be used as antimicrobial agent and applied for preserving fish, an easily perishable 

food material that is common in Indonesia. The herb is most likely to possess 

antibacterial activity that may increase the shelf life of food, such as fish, by 

limiting the growth and/or killing microbes (especially bacteria, since some of 
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them classified under pathogenic bacteria may cause a serious problem with 

human health).   

 

1.3 Objectives 

There are two objectives on the experiment, the general and the specific 

objectives. 

1.3.1 General Objectives  

The general objective of the experiment is to characterize the antimicrobial 

activity of sweet orange (Citrus sinensis) leaf extract, and utilize it to prolong the 

shelf life of Mozambique tilapia (Oreochromis mossambicus) under two cold 

storages.  

1.3.2 Specific Objectives 

The specific objectives of the experiment were as follow 

a. To obtain the extract of Citrus sinensis leaf using the appropriate and most 

effective solvent out of the three possible solvents. 

b. To observe the antimicrobial activity of Citrus sinensis extract towards the 

growth of microorganisms. 

c. To determine the parameter of inhibition (MIC/MBC) of the antimicrobial 

agent in Citrus sinensis leaf extract on the microorganisms specified 

above. 

d. To determine the maximum preservation period of the extract in fish 

application under chilling storage condition  

e. To observe the inhibition capability of leaf extract toward the growth of 

bacteria on fish surface by challenge test application.  


