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CHAPTER I  

INTRODUCTION 

 

 

1.1 Background 

 Indonesia is widely known for its biodiversity of various crop plants, 

however, there are still a lot of plants that are underutilized due to lack of general 

knowledge on functional properties of these materials such as lesser yam 

(Dioscorea esculenta Lour. Burkill), larger yam (D. alata), white yam (D. 

rotundata), and yellow yam (D. cayenensis). The most utilized part is its tubers, 

which are a good carbohydrate source (Kumar, 2007). According to Richana and 

Sunarti (2004), lesser yam has highest yield of starch (21.44%) compared to 

ganyong (Canna edulis), suweg (Amorphophallus campanulatus), and larger yam 

(D. alata), which are 12.93%, 11.56%, and 4.56%, respectively. 

 In general, lesser yam tubers can be processed into value added products, 

for example yam flour, yam chips and yam flakes (Kumar, 2007). Lesser yam also 

has a good potency to be utilized as base for edible film and coating. It has been 

shown by the research conducted by Putera (2013) about the application of lesser 

yam starch as edible coating added with glycerol as plasticizer that could extend 

shelf life of strawberry stored at cold temperature (4 °C) for 26 days. Further 

research was done by Susanto (2014) using same concentration of lesser yam 

starch, but with addition of glycerol (2%) and stearic acid (1%) extended shelf life 

of strawberries until 23 days; while incorporation of sorbitol (5.5%) as plasticizer 
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prolonged shelf life of coated strawberries up to 28 days at cold storage (Lestari, 

2014). 

 Edible films and coating have been developed intensively in recent years 

because of its advantages in reducing solid waste and pollution problem, 

providing moisture barrier, controlling gas exchange, and acting carriers of 

functional ingredients such as antimicrobials and antibrowning that can prolong 

shelf life and reduce risk of pathogen growth on foods surfaces (Robertson, 2013). 

There are a lot of studies done on edible film and coating applied to fruits, for 

example shelf life of fresh cut apples coated with carrageenan and whey protein 

concentrate or isolate could be extended up to 3 weeks when stored at 4 °C (Lee 

et al., 2003), avocado coated with methyl cellulose still maintained its acceptable 

quality for 10 days, which was 1.5 times longer than the uncoated ones 

(Maftoonazad and Ramaswamy, 2005) and application of jackfruit seed starch 

(3.5%) combined with glycerol (3%) and stearic acid (0.6%) as edible coating to 

strawberry was able to prolong shelf life up to 30 days (Elana, 2014). 

 There are some categories of antimicrobial agent that can be added into 

edible film and coating such as organic acid and its salt (benzoic and sodium 

benzoate, sorbic and potassium sorbate), polypeptides, and plant essential oils 

(cinnamon, oregano, lemongrass) (Rahman, 2007). Potassium sorbate is 

considered as GRAS and widely used as synthetic antimicrobials because it has 

high solubility, broad-spectrum of application in food products and neutral 

organoleptic properties (Theron and Lues, 2011). Cinnamon oil is also 

categorized as GRAS, and its oil is usually obtained from barks and leaf. The 

main oil constituents are cinnamaldehyde and eugenol, which is known to have 
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strong germicidal and fungicidal activity (Weiss, 2002). Research conducted by 

Raybaudi-Massilia et al. (2008) showed that alginate based edible film added with 

cinnamon could maintain acceptable quality of melon up to 30 days of storage and 

reduce number of microbes up to 3.1 log CFU/g.  

 Strawberry (Fragaria ananassa) is a horticulture product, which has high 

popularity in Indonesia and known for its high economic and nutritional value, 

taste, and visual quality (Budiman and Saraswati, 2006). The increasing demand 

can be seen from the increased in production volume of strawberry by 68% from 

24,846 tons in 2010 to 41,035 tons in 2011 (Badan Pusat Statistik, 2012). 

However, they are high perishable fruits that have relatively short shelf life due to 

its high respiration rate, and they are also prone to mechanical injuries and 

environmental factors such as temperature, humidity and fungal, pest or disease 

attack (Whitaker, 2008 and Rahman et al., 2016). Thus, it is one of critical issue 

should be concerned. It is reported by Garcia et al. (2001) that starch-based coated 

strawberries added with potassium Sorbate and citric acid could reduce microbial 

growth < 6 log CFU/g at maximum storage time (28 days).  

 Considering the potency of lesser yam starch as edible coating material in 

prolonging shelf life shown by Putera (2013), Lestari (2014) and Susanto (2014), 

the effectiveness of potassium sorbate and cinnamon oil applied as antimicrobials, 

and the perishability of strawberry, the addition of chemical and natural 

antimicrobial agent from potassium sorbate and cinnamon oil to the previous film 

formulation is hoped to further extend shelf life and quality of strawberries.   
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1.2 Research Problem 

 Lesser yam is known to have high carbohydrate where 80% contributed by 

starch. The perishability of strawberry can be the reason for the occurrence of 

major loss in quality and quantity of strawberry between harvest and 

consumption. Studies done so far have proved that edible coating made of lesser 

yam can prolong the shelf life of strawberry. Besides, potassium sorbate and 

cinnamon oil have been proved to be potent synthetic and natural antimicrobials 

applied in various products including edible film and coating. Up to now, no 

edible coating formulation with addition of antimicrobial agent to lesser yam 

starch-based edible film/coating has been developed. Hence, the incorporation of 

either potassium sorbate or cinnamon oil as antimicrobial agent mixed with lesser 

yam starch-plasticizer formulations can be performed to increase shelf life of 

strawberry and minimize strawberry quality deterioration.  

 

1.3 Objectives 

1.3.1 General Objectives 

 The general objective of this study was to investigate characteristics of 

edible film made of lesser yam starch added with potassium sorbate or cinnamon 

oil and its application as edible coating to strawberry in prolonging shelf life and 

maintaining strawberry characteristics.  

1.3.2 Specific Objectives 

 The specific objectives of this research were: 

1. To isolate starch from lesser yam tubers and analyze its chemical composition 

(moisture content, starch content, amylose, and amylopectin content).  
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2. To determine effect of starch-plasticizer formulation and antimicrobial agent 

on physical and mechanical characteristics of edible film produced including 

tensile strength, elongation, thickness, and water vapor transmission rate; and 

to choose their best combinations with suitable characteristics.  

3.  To determine effect of selected formulations as edible coating on shelf life 

and quality of strawberry including weight loss, hardness, pH, total titratable 

acidity, total sugar, microbial count, and sensory characteristics.  




