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1 CHAPTER I 

INTRODUCTION 

 

 Background 

Due to concerns regarding healthy diet and wellbeing, worldwide trend in 

consuming food products containing probiotics increases. Amongst food 

categories commonly consumed, probiotic foods have significant effect on gut 

health. This has also received a lot of attention from food industries to produce 

probiotic foods. Most frequently used probiotics are from the genera 

Bifidobacterium and Lactobacillus (Pavli et al., 2018). 

Probiotic viability is important in providing health benefits. A lot of 

attempts have been made to improve or sustain the viability of probiotic bacteria 

during storage of food products until consumption (De Prisco and Mauriello, 

2016). The wide range of processes that takes place during storage challenges 

incorporation of probiotics into food matrices (Burgain et al., 2011). 

Various probiotics supplements are available commercially. However, the 

harsh processing methods to obtain the probiotic bacteria may lead to the 

microorganism death during processing. Commercially probiotic bacteria 

Bifidobacterium bifidum supplements has concentration ranging from 3×105 - 

9×108 CFU/g both multi and single strain (Weese and Martin, 2011). As for 

commercial probiotic foods, the dose of probiotic bacteria contained in the food 

normally accepted ≥106 CFU/g at the end of shelf life (Ashraf and Shah, 2011; 

Champagne et al., 2011). 
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Probiotics can be carried within edible polymer matrices used in food 

packaging industry, protecting the probiotics. If not protected, growth and 

survival of probiotics during their transit in gastrointestinal tract may be 

compromised. Furthermore, use of edible polymer matrices to improve quality of 

food can be regarded as an interesting approach. These systems work as physical 

barriers for gases, moisture, and other compounds such as aromas and lipids 

(Quiros-Sauceda et al., 2014). 

Edible coatings made from polymers such as polysaccharides are regarded 

as good oxygen barriers due to their hydrogen-bonded network structure (Kore et 

al., 2017). Cellulose derivatives such as carboxymethyl cellulose (CMC) is 

considered as a promising raw material in the packaging application to replace 

non-degradable polymer packaging due to its high availability and 

environmentally friendly (Sonkaew et al., 2012). However, CMC has poor water 

resistance, weak mechanical, and barrier properties. 

To improve the functional performances such as the water resistance and 

mechanical strength, various physical and chemical approaches have been done 

such as cross-linking (Shahbazi et al., 2016). Citric acid is used as natural cross-

linker due to its excellent biocompatibility and hydrophilicity with modified-

cellulose hydrogels. When cellulose systems chemically cross-linked by citric 

acid, they will form three dimensional networks poorly soluble in water or in 

biological fluids (Raucci et al., 2015). 

Aside from serving as a barrier, biopolymer matrices can be incorporated 

with probiotics to develop active/bioactive food packaging materials as an 

alternative method to control pathogenic microorganisms (Coma, 2008). 
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Incorporation of probiotics into polymeric coatings can also protect food products 

with short shelf life from premature degradation and release of volatile 

compounds (Singh et al., 2017). 

Strawberries as a popular fruit worldwide for its pleasant aroma and taste. 

Main characteristics related to the quality of strawberries are texture, flavor, and 

color (Nadim et al., 2015). Strawberries are also rich in nutrients and antioxidants. 

However, strawberries are highly perishable due to its surface lacking protective 

rind, high softening rate, and respiration rate, and easily contaminated with fungal 

and development of off flavor (Van et al., 2013; Lara et al., 2004). 

When coatings incorporated with probiotics are applied on food that has 

short shelf life such as strawberries, it can prevent greater weight loss, decrease 

respiration rate, oxidative reaction rates (Quirós-Sauceda et al., 2014), a positive 

effect on the hardness of the fruit and did not affect significantly to the external 

color and taste of strawberries (Fan et al., 2009). 

 

 Research Problem 

Edible coating incorporated with probiotic bacteria was newly developed 

and not many food products apply this method of edible coating. Presence of 

probiotic bacteria in the coating may affect the changes in qualities of 

strawberries. The weight loss, pH, total titratable acid, total soluble solids, color, 

hardness, that occur during storage of coated strawberries have to be further 

assessed when coated with edible coating incorporated with probiotic bacteria 

Bifidobacterium bifidum. Viability of probiotic bacteria Bifidobacterium bifidum 

may also be affected when incorporated into the edible coating and applied to 
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food products. Furthermore, the probiotic release after storage must also be 

observed to ensure the survivability of probiotic. 

 

 Objectives 

 General Objectives 

The general objective of this study was to apply the edible coating with 

Bifidobacterium bifidum incorporation on strawberries to preserve the qualities of 

strawberries and probiotic survivability. 

 Specific Objectives 

The specific objectives of this study were as followed: 

1. To obtain characteristics of edible films made with and without 

incorporation of Bifidobacterium bifidum. 

2. To determine the effect of different coating treatments and storage days 

towards the strawberries’ qualities. 

3. To evaluate the probiotic release from edible coating with Bifidobacterium 

bifidum incorporation in different pH solution 

 

 

 

 


