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Context 

• Introduction
– CSIR bio-additives technology platform 

• Assessment of bio-based post harvest fruit coatings
– Background 

– Aims and objectives 

– Research and development (R&D) approach  

– Results and discussion 

– Future work

• Future work for the establishment of new bio-based coating products 
– Collaboration (external and internal)

– Potential Industry partners 
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Introduction: Bio-based additives and polymers 

• Exploring new opportunities involving the use of biological processes and products for industrial

applications – bio-based products – chemical replacements

• This has led to the development of novel biomaterials and bio-additives

• Technology overview – bio-stabilisers or bio-cement, bio-surfactants, bio-plastics and bio-coatings.

Proof of concept Development Stabilisation Formulation Application 

Road or pavement stabilisation Unpaved rural roads
Microbial derived surfactants And Extracellular 
Polymeric Substances or bio-plastic 

Edible coatings
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Drivers for the development for innovative bio-coatings  

• Development of edible polysaccharide bio-coatings to prolong shelf life of citrus fruit

– Extend the shelf life of fruit (i.e., lemons);

– Inhibition of microbial or fungal growth; and 

– Preserve physiochemical and organoleptic properties of fruit.

• Diverse bacteria produce mono-, di-, oligo- and polysaccharides

– Secrete them either as capsular polysaccharides that are linked to the cell surface or as free exopolysaccharides 

that contribute to the biofilm matrix 

– Polysaccharides: are polymers composed of sugars and/or sugar acids

– Develop polysaccharide-based formulations and evaluate the efficacy of these 

bio-coating products
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Bioprocess Development Group pilot plant facility

Demonstration - Manufacturing scale for production of Bacillus spp. fermentation components –
extracellular polymeric substances.
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Assessment of bio-based post harvest fruit coatings

Aim:

The aim of the study was to evaluate the efficacy of different post-harvest treatments for their ability to

reduce visual deterioration and prolong the shelf life of citrus.

Objectives:

• Produce and prepare product prototypes;

• Develop testing methodology;

• Evaluate the efficacy of each selected treatment; and

• Select most suitable method for application to prolong shelf life.
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R&D approach

• Unique upstream and downstream processes were developed using the existing CSIR 

Bacillus manufacturing technology.

• The processes were modified and optimised to produce a suitable product prototype.
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- monoseptic status, 
viability, meeting of 
target specifications
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development

Demonstration of 
cultivation process at 
laboratory scale

Assessment of process 
performance

Demonstration of high 
exopolysaccharides 
technology
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Selection of suitable 
alternatives to maintain 
the hydrocolloid 
properties 

Raw material pre-treatment

Compatibility assessment

Assessment of various 
drying techniques of the 
bioactive

Assessment of different 
formulations to enable 
the production of dried 
products

Application trials - efficacy 
testing
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Effect of bio-coating versus controls

• Part A – Visual assessment and product performance

– Appearance of lemons improved over time (65 days)

– Absence of microbial or fungal decay 
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1 - Pectin (2%)

2 - Pectin + Decont x (2%)

3 - Biocoating (1%)

4 - Biocoating (1.5%)

5 - Biocoating (2%)

Untreated

• Part B – Quantitative assessment 

– Average weight loss of the lemons per day (in grams) 

over the 65 day-period
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1 - Pectin (2%)

2 - Pectin + Decont x (2%)

3 - Biocoating (1%)

4 - Biocoating (1.5%)

5 - Biocoating (2%)

Untreated27,541 ± 0,229
29,544 ± 0,772

46,272 ± 0,207

42,938 ± 0,741

✱✱

Figure 2: Average weight loss (%) for lemons batches over day 30- and 65-day 

duration; showing bio-coating 1% dosage and 2% dosages average of < 30% after 30 

days as per target specification

Figure 1: Effect of bio-coating versus the control of green mold rot disease. 

Percentage of decay in lemon fruits was determined after incubation at 19 °C at 

30% Relative Humidity at day 30
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Did the bio-coating product meet end-user requirement to 

prolong shelf-life? 

✓ Low weight loss (total weight loss after 65 days shows a mean

statistical difference Pectin versus biocoating (p value 0.036) –

achieved ≤ 30% loss of moisture after 30 days.

✓ Resistance to appearance changes (colour) compared to the

benchmark – under controlled laboratory test conditions achieved ≤

10% loss of colour.

✓ Reduced fungal decay or contamination compared to the benchmark –

achieved ≤ 10% decay after 30 days.

✓ A product that is safe and easy to use (biodegradable and non-toxic).



10

Impact across the South African fruit industry value chain
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Further R&D and areas for funding future research

• Further investigation is recommended using large scale trials

– Trial at a local citrus farm/s;

– Determine varying temperature controls; and

– Frequency of treatments. 

• Other potential areas of application

– Due to the characteristic nature of the product, high levels of Extracellular Polymeric Substances production (biopolymers, 

enzymes and others) the application can be further extended: avocados, pineapples, mandarins and so forth.

– New packaging material, biodegradable fruit crates and/or adhesives.  
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