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Pest and Pathogen Control- Natural Approach
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Summary

 Discovered and developed formulations of

* Food grade small molecules
* Food grade biopolymers and their modifications

for the inactivation of pathogens- including viruses, bacteria and
fungi (ongoing work) In the presence of “day light” on
surfaces/solution and sunlight on plants



Antibacterial activity of natural formulations under daylight
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Antimicrobial activity of Formulation C under sunlight for foliar application on
plants
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Antiviral activity of Bioformulation (ZMU) under UVA
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Antibacterial activity of Enhance affinity ZMU by

Bioformulation (ZMU) under UVA biomolecules (ZBM)
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Antimicrobial activity of Bioformulation (ZMU) under sunlight
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Partitioning and interactions of carotenoids
during tomato processing and storage



Background
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Physico-chemical characterization:
S -

—> Brix Index —> Bostwick consistency of hot —> Hunter (L, a, b) color
break puree

Quantify carotenoids partitioning

_ ' using UV-viz spectral approach

Oill
—> Carotenoid structural modifications
lefu5|on Ievel\ with FTIR
paste Particle size distribution
Partitioning
and
localization
of lycopene

Hot break Cold break

Diluted paste and filtered with Confocal imaging for
muslin cloth carotenoid localization



Presenter
Presentation Notes
Pilot plant scale hot and cold break processed tomato juices were analyzed for the brix index, Bostwick consistency (cm), Hunter color, free carotenoid, i.e., easily accessible to oil and the carotenoids localization in the biopolymer matrices of tomato after processing. For oil accessible carotenoids, fixed amount of juice foe each replicates will be gently mixed with excess of oil. The extracted carotenoids in oil were analyzed using FTIR and uv-vis spectrophotometer.


Tomato Varieties

2018

Batch 1: Davis field, Aug 21, 2018
Batch 2: Stockton field, Sep 10,
2018

Varieties:

A: H1311
B: H1418
C: H1775
D: H5608
E: H8504

2019

Location K: Stockton field, Aug 14,
2019
Location C: Stockton field, Sep 12,
2019
Location V: Stockton field, Sep 25,
2019

Varieties:

H5608
H8504 ]» same as 2018

H1311
H1886
NB428 :I'— Replacements



Presenter
Presentation Notes
Tomato were collected from different locations; different fields as well as different locations of same field.


Summary

* Agronomical conditions has the significant effect on the physical
properties and the accessible lycopene content of tomato samples.

* Accessible lycopene content in cold break tomato juices are
significantly higher than that available in hot break juices immediately
after processing.

* Melting out of carotenoid crystals during hot break processing and
binding with the biopolymer matrices is the major cause for less
accessibility of lycopene in hot break tomato juices

 Significant reduction in the accessible lycopene content of cold break
juices during storage in comparison to that in hot break tomato juices



Processed tomato lycopene partitioning in oil phase
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Presenter
Presentation Notes
In contrast to Hunter color, processing, locations and varietal has significant effects on the accessible lycopene level. 


>

Paste separated, washed with
citrate buffer (pH 6.5)
and filtered with muslin cloth

Cold break Hot break

Light micrographs; 10x objectives


Presenter
Presentation Notes
The diffusion of carotenoids to the biopolymers in hot break processed juice is more visible in the filtrate procured after filtration of  diluted oil separated pellets. 


Summary

 Food grade compounds and biopolymers for pathogen control in both pre and
post-harvest applications

e Understanding changes in cellular and sub-cellular materials in plants during
growth and processing can improve understanding of quality

e Agronomical conditions and their variation can have significant impact on
lycopene content and its accessibility


Presenter
Presentation Notes
After extraction of lycopene in oil from juice, the lycopene distribution in the oil separated centrifuged pellet were analyzed using color microscopy. In cold break processed juice, the retained lycopene were localized in the cellular compartments. For hot break processed juice, despite some carotenoid localized in the cellular compartments, released carotenoid crystals were melted out and were bind with the biopolymers. The binding of released carotenoid with biopolymers were decreased the carotenoid accessibility to the oil.
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