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CHAPTER I 

INTRODUCTION 

 

1.1 Background 

 Strawberry is a low herbaceous perennial with edible red fruits. The most 

common cultivar found in the market is Fragaria x ananassa var duchesne, which 

is a hybrid between F. virginiana L. var. duschene from North America and F. 

chiloensis L. var. duschene from Chili (Darrow, 1966).  

 In 2014, only 58,882 tons out of 8,114,373 tons of worldwide total 

production of strawberries came from Indonesia (FAO, 2014; Promosiana and 

Atmojo, 2015). The producing areas are highland or lowland with temperate 

climates during rainy season such as Lembang, Sukabumi, Cianjur and Cipanas 

(West Java), Bedugul (Bali) and Batu (Malang) (Decyree, 2016). Strawberry strives 

best when grown in mild and cool climate of subtropic regions (Darrow, 1966). In 

tropical country such as Indonesia, the availability of strawberry is relatively low, 

and the quality of local products is of the lower quality than the imported products; 

e.g. lower yield, more prone to disease, smaller in size and less sweetness. 

Meanwhile, demand and interest of strawberry in Indonesia rises each year due to 

its nutritional value, taste and visual quality (Promosiana and Atmojo, 2015; 

Skrovankova, et al., 2015). The supply shortage problems can be managed by 

importing from major producing countries such as United States and European 

countries. However, strawberry requires delicate care since it is prone to mechanical 
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damage and environmental factors such as temperature, humidity, fungal and pest 

attack and diseases, and it has relatively short shelf life due to its high respiration 

rate, thus making the subsequent cost of loss commodities high and increase the 

price of marketed products (Rahman, et al., 2016).  

Several attempts have been made to prolong the shelf life of strawberry, 

including the conventional cold storage method, the application of edible coating 

and drying (Khalloufi, et al., 2000; Krishnan, 2008; Rahman, et al., 2016; Decyree, 

2016). 

Dried or powdered form of strawberry has lower moisture content, resulting 

in longer shelf life and ease of storage and transport. Powder form employs smaller 

space and weigh less than the original product, thus reducing the price of packaging, 

storage and transport even more and hopefully can reduce the price of strawberry 

product as well. Powder also provides better convenience for consumers (Affandi, 

et al., 2017). Various drying techniques such as hot air drying, spray drying, drum 

drying and freeze drying are common in powder making. Hot air drying, being the 

simplest and cheapest drying method, produces dried product with poor quality. 

Drum drying causes thermal degradation due to the exposure of high temperature. 

Freeze drying and spray drying result in products with better rehydration and color 

properties. Yet, both methods require high capital and operation costs 

(Asokapandian, et al., 2015). 

Another drying technique that can be used in powder making is foam mat 

drying, which is a process where liquid or semiliquid products are transformed to 

stable foam by the addition of foaming agent and incorporation of air through 
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whipping, then dried to produce free flowing powder (Asokapandian, et al., 2015; 

Ojo, et al., 2015). The honeycomb structure of the foam increases the surface area 

which accelerates moisture removal and allows capillary diffusion inside the foam 

structure which supports moisture movement within. These allow drying at 

relatively lower temperature with shorter exposure time than other drying methods, 

thus minimizing thermal degradation and results in better nutrient retention product. 

This technique can be applied to food, which is heat-sensitive, sticky, viscous and 

has high sugar content that is difficult to be dried under other drying method 

(Affandi, et al., 2017). According to studies by Asokapandian, et al. (2015) and 

Hardy and Jideani (2015), the powdered products have better quality and can be 

reconstituted more easily due to the porous nature of the powder. Foam mat drying 

involves simple steps that require cheap ingredients and equipment to produce 

comparable, if not, better products to those produced using other drying methods. 

Egg albumen is chosen as the foaming agent due to its high availability in the 

market and ability to produce decent foam in relatively short time (Asokapandian, 

et al., 2015). Egg albumen also creates foam with greater structural strength, higher 

foaming capacity and smaller bubble diameter size compared to polysaccharides 

(Raharitsifa, et al., 2006). 

 

1.2 Research Problem 

  Foam mat drying method has been developed since 1960’s but very little 

research and exploration of the subject were made since then. Despite numerous 

advantages, the available research of foam mat drying is still limited to a number 
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of food materials. No research has been conducted on the application of foam mat 

drying on strawberry despite it being on-demand due to its highly beneficial 

content. The majority of the said beneficial contents are bioactive compounds and 

antioxidants which can be denatured by heat (Giampieri, et al., 2014; Promosiana 

and Atmojo, 2015; Skrovankova, et al., 2015). Foam mat drying seems promising 

to be an alternative means of drying method for strawberry since the technique can 

minimize the heat exposure compared to conventional drying. One of the key point 

in successful foam mat drying is the formation of stable foam with good volume 

expansion (Asokapandian, et al., 2015; Ojo, et al., 2015; Affandi, et al., 2017). The 

suitable condition for foam mat drying of strawberry and the characters of the 

powdered product will be discussed in this paper so that the technology can be 

applied to produce cheaper and more beneficial strawberry instant drink powder. In 

this study, variation on some foam mat drying conditions such as concentration of 

maltodextrin (MD), concentration of carboxymethyl cellulose (CMC), 

concentration of egg albumen (EA), whipping time, drying time and drying 

temperature are applied. Determining parameters include yield of solid mass, 

stability of powder after reconstitution, total dissolved solids (TDS), color 

measurement and antioxidant capacity. Further characterizations of the final 

product include analysis of particle size, compounds identification using GC-MS 

and HPLC and food safety aspects in terms of Salmonella and Escherichia coli 

count. 
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1.3 Objectives 

1.3.1 General Objectives 

 The main objective of this study was to determine the feasibility of 

producing strawberry instant drink powder using foam mat drying technique. 

1.3.2 Specific Objectives 

 The specific objectives of this study were to identify the optimum 

combination of: 

1. carboxymethyl cellulose (CMC) and maltodextrin (MD) based on the yield of 

the end product 

2. egg albumen concentration and whipping time based on the yield of the end 

product 

3. drying temperature and drying time based on the yield of the end product. 




