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Use of by-products for the production
of pullulan for postharvest
management
of strawberries

A. Di Francesco




Postharvest control strategies

Fungicide treatment NO!II
Sanitation practice YESII

Alternative approaches YESIl
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v" Pullulan is a tasteless, odorless, non-toxic, non-hygroscopic
polysaccharide, and safe for human consumption

v Recognized as an ideal substance for application in various food-related

sectors by FDA
o-(1,
%) ay, Q\(qu
“._ Pullul
g pullulay,, | o u u a n
S\ o) %
R s
9 CH, H,OH CH,OH
N
= o) o) o)
Ty OH OH OH
O (0]

=  Medicine

=  Food

=  Cosmetics

=  Pharmaceuticals
»  Biomedical

*  Dairy

= Industrial




Pullulan was suggested to be used as edible coatings of
fruits and vegetables

Necrotrophic pathogens - Wound infections Diseases with multi-species causal agents
(largely postharvestinfections) mixed infections = “disease complex”

Hemibiotrophic pathogens - direct infections
(largely pre-harvest infections)

Control Water
loss/oxidation;
browning.Retain textural
property/antioxidactivity.

Improve consumer ..
acceptability /

One pathogen — one disease symptom multiple pathogens/organisms —
one disease symptom

An excellent vehicle for bioactive
compounds and BCAs



In vitro

To evaluate pullulan yield produced
by A. pullulans (AP1) grown on:

* Mushroom Basal Bodies (MBB)
* Molasses
* Grape skin

In vivo

To assess pullulan antifungal
activity against Botrytis
cinerea

of strawberries cv ‘Agnese’

Quality parameters

To evaluate pullulan effect on
strawberries quality

« Hardness (kg/cm?)
- pH
* Soluble Solids (°brix)
*  Weight (g)




100 mL

1 x 108 cells/mL

1 x 108 cells/mL

1 x 108 cells/mL

EPS Medium Grape skin MBB
Sucrose 50 g, yeast extract2 g, Sauvignon Blanc Pleurotus ostreatus BB
KH2PO4 5 g, KC10,5 g, MgSO4 » skins (15%) mixed with hot (10%) mixed with hot
7H200,2 g,and NaCl 1 gper 1 L water (60°C), filtered and water (60°C), filtered and
of DW sterilized sterilized

1 x 108 cells/mL

Molasses

Flasks incubated at 25°C for 5, 7 and 10 days

Sugar beet Molasses
(15%) mixed with hot
water (60°C), filtered and
sterilized

Supernatant was
mixed with ethanol
(1:2, viv)
overnight at 4 °C

To separate the polymer
from the medium
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Quality parameters
(pre & post treatment)

Hardness pH Soluble solids

Weight

Commercial P

Antifungal efficacy

Strawberries cv ‘Agnese’

Incubated at 6°C for 5 days
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Quality parameters
(pre & post treatment)

* No differences were detected between
pre and post storage for the pH (3.5)
and hardness (1.03 Kg/cm?)
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Synthetic polymers are gradually being replaced by biodegradable compounds as pullulan

Il

Finding more potential pullulan producer strains remains the first requirement

v Longer fermentations and medium are key factors in the synthetic pathway of pullulan
v Coating matrix can provide:

Fruit quality improvement and a higher Disease Control




Many factors to consider for developing an active coating such as:
* viability and stability of the strain

* total absence of potential food safety hazards

A significant step forward in food and fruit postharvest management:
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hic sunt futura
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Exploring the biochemical, technical and
applicative characteristics of pullulan
produced by different strains of
Aureobasidium pullulans
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