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FRESHNESS <> QUALITY

The new challenges of the distribution chains and
supermarkets are focused on solving the diatribe
between freshness and quality:

- Freshness is a defined and quantifiable
parameter.
- Itis represented by the period of time
from harvest to product preparation;
- Acritical term is to define when the
product is not fresh anymore.

- Quality is a concept only partially dependent on
time because many factors can improve the
guality maintenance such as innovation
technology.
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Postharvest quality of horticultural crops

External quality:

- Green colour: chlorophyll concentration, carotenoids, but also
anthocyanins content.
- Cut surface browning: phenols, polyphenoloxidase (PPO) and perOX|dase
(PO) enzymes; SN ‘

- Tissue browning: membrane degradation.

Internal Quality:

-Vitamins: ascorbic acid (Vit. C) and B-carotene (Vit. A);
-Phytonutrients or bioactive compounds: phenols, anthocyanins,
carotenoids, glucosinolates, fiber;

-Anti-nutritional or dangerous: nitrates and nitrites.

Sanitary quality:

-Pathogens: E. coli, Lysteria, Salmonella etc.
-Pesticide residuals

-Pieces of metals, manure etc.
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Identification of the best molecular markers

Good quality markers should be specific, reliable and give a rapid answer:

 Non-destructive: NIR spectroscopy, chlorophyll a fluorescence,
mathematical models;

« Destructive: monitoring a gene, enzyme, protein or substrate (specific
compound).
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Objectives of UMIL in QUAFETY

|dentification of molecular markers:
-to identify microbial contaminants;
-to evaluate quality.

The research activity is carried out on:
- Rocket (Diplotaxis tenuifolia L.);
- Melon (Cucumis melo L.).
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Plant cultivation and stress
treatments

Environmental conditions set up:
24-26 ° C, 400 W/m?2 and 16/8 light/night
photoperiod. Stresses were imposed for 24 h.

Pre-harvest stresses:

- Salinity 200 mM NacCl;
- Nitrogen deficiency;

- Heat radical stress 40 °C
Post-harvest stresses:

- Dark 20° C

-  Water losses 20° C

- Wounding 20° C

Cold dark storage 4° C
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GO Domain

Analysis of the rocket
transcriptome (33874 transcripts)

FastAnnotator: AvA
« Basic information (i.e contig

lenghts)
Annotation:
Mm.uw
e Blast = | -
Gene ontology
« Enzyme o o IlII
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Pre-harvest

Diff. Exp. genes
>2FC
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Post-harvest
Diff. Exp. genes
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The DEGs between control and stress treatments are shown by heatmap,
where dark and light shades indicate higher expression and lower expression
respectively.
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Each plot shows the gene expression as log ratio versus abundance of each
transcript for a treatment versus the control. Each dot represents a gene
and the one marked |n red denote DEGs. Blu lines indicate a logFC =1




POSTHARVEST STRESSES: \ 7
GENE EXPRESSION ANALYSIS "FD 4

SEVENTH FRAMEWORK
PROGRAMME

> 2.5
24
25
26

7455
378
69
19
13

6436 101
147

UNIVERSITA DEGLI STUDI DI MILANO

DIPARTIMENTO DI SCIENZE AGRARLE
E AMBIENTALI - PRODUZIONE,

| TERRITORIO, AGROENERGIA



i 4

SEVENTH FRAMEWORK
PROGRAMME

Isolation of quality markers

The best markers should have the following features:

- up-regulation in all stresses responsible to quality losses

- the over-expression must be consistent, fold change >2 or even
higher (>4);

- identification of potential markers that have homologs in melon;

- study the structure of putative protein;

- confirm the expression in all stressed samples by gRT-PCR,;

- design antibody arrays.
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Determination of quality parameters in post-harvest

Rocket: Diplotaxis tenuifolia L.

Melon: (Cucumis melo L.)
Cv. Macigno Sampling time
Cv. Pregiato
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Determination quality parameters

The potential markers will be analyzed and correlated with

physiological determinations:

e Ascorbic acid content (HPLC determination);

e Abscisic acid content (ELISA)

* Chlorophyll, carotenoids content (spectrophotometric);

e Chlorophyll a fluorescence (Portable fluorimeter);

* Ethylene measurements (GS);

e Lipid peroxidation (membrane integrity -
spectrophotometric).




Handy PEA (Plant Efficiency Analyser)

High resolution instrument (10 ps) and
high amount of data recording capacity. PE A

Samples (leaves) were dark adapted for -

10-30 min, to allow the oxidation of
plastoquinone electron acceptor pool

(Qa).

Samples were exposed to flash of
saturing light 3000 pmol m2 s1, using
LED with maximum emission peak at
650 nm.

Detector: Fast response PIN photodiode
con RG9 long pass filter.
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Measured and calculated parameters

e Fo — fluorescence level when
plastoquinone electron acceptor
pool (Qa) is fully oxidised.

e Fm — fluorescence level when
Qa is transiently fully reduced.

e Fv — variable fluorescence (Fm-

Fo).

e Fv/Fm — maximum quantum
efficiency of photosystem |l
(<0.83).

e Tfm — time at which Fm occurs.
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index (PI) quantifies the main steps in photosyStem Il (PSIl) photochemistry

including light energy absorption, excitation energy trapping, and conversion of excitation
energy into electron flow.
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Correlation matrix among quality physiological
parameters and molecular markers in rocket
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Final scope

Scale down all the complex assay
procedures in order to use directly
crude protein extracts of fresh cut
vegetables for microbial and quality
evaluation.
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Conclusions

The transcriptome data provide a wide number of possible
genes that can be tested as quality markers. In the future
genes up-regulated under postharvest stresses can be used
to asses shelf life quality, while genes up-regulated under
pre-harvest stresses can be a valuable support in the quality
evaluation of raw materials.

Supermark
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