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The aims of this STSM were:

1) Crosses procedures: to learn crosses methods adopted at CRA-FRF (Forlì).

2) Field selection procedures of the seedlings and new selections: evaluation of the agronomical character of new and advances selections. Inspection of the seedling field. Visit to several private farms in the area of Cesena area in open field, protected culture and organic culture where the grower association involved in the breeding program make the “final evaluation” of the advanced selection before their release;

3) evaluation procedures for fruit quality on the field and in laboratory: to learn the methods used to analyse the fruits during the harvest:

Skin colour using a colorimeter 

Skin firmness using a durometer

Flesh firmness using a penetrometer 

Total soluble solids using a digital refractometor

pH and acidity using titration 

Sugar and acid content, quality and quantity using HPLC method

Ascorbic acid (vitamin C) content using the Merckquant Ascorbic Acid Test–reflectometric method

Total antioxidant capacity (TEAC) using ABTS assay 

Total phenols content  using Folin-Ciocalteu’s colorimetric method

Methods experimented 

1. Evaluate different methods of strawberry crop systems and methods to evaluate, in field and in laboratory, quantitative characteristics on interesting selection and control varieties of strawberries, using penetrometer, colorimeter, refractometer,…

Strawberry in the North of Italy is economically important and is one of the most popular fruit crops in this country and worldwide.

Two importan starwberry production regions in the north of Italy were visited: Cesena (Emilia-Romagna Region) and Verona (Veneto Region, norther of Italy).

The performance of the new varieties obtained by Italian breeding program and the advanced selections in comparison to control varieties were observed. The technical crops used in these regions are different: open field in Cesena and fall tunnels (high plastic tunnel) in Cesena and Verona.

Twenty fruit per plot were picked up and then, weight, number of fruit, flesh firmness (with a Chantillon penetrometer featuring a 6mm diameter plug), fruit surface colour (with a Minolta Chromameter II reflectance colorimeter with an 8 mm window), refractometric index (with Atago digital refractometer) and titratable acidity were measured.

Other of the parameters studied was the effect of postharvest treatment in several selections and control varieties. Fruits were put in cold chamber at 4°C, 72h later these fruits were placed during 24h at room temperature. Afterwards, skin colour using a colorimeter, flesh firmness using a penetrometer and total soluble solids using a digital refractometor were estimated.

In interesting strawberry selections nutraceutic parameters as phenolic compounds and total antioxidant capacity were also measured. To determinate interesting substances to human health, as ellagic acid, HPLC procedure are used.

2. Methods to determine the total antioxidant capacity and phenolic compounds of different selections and control varieties of Fragaria x ananassa. 

2.1 Total phenols content using Folin-Ciocalteu’s colorimetric method

Phenolic content of strawberry fruits was determined by the Folin-Ciocalteu method.

It was employed Gallic acid (GA) as a standard compound for the calibration curve using several dilutions (0.01mg/L, 0.005mg/L, 0.001mg/L,…of GA).

Sample preparation procedure 

2.5 g of previously strawberry lyophilised extract of each sample was taken.

4mL methanol (70%) was added. During 10 min, it was incubated at 70°C. Later, it was centrifuged 15 min at 3000 rpm.

Supernatant was obtained and introduced in a vial. Again, It was added methanol, incubated and centrifuged.

Methanol (70%) was added in order to obtain a final volume in each vial of 10 mL.

4mL of HPLC water was added to 0.1 mL of the strawberry extract and then, it was added 0,5 mL of Folin reagent.

It was waited 2 min and then, it was added 2mL of Na2CO3 (15% in water).

Absorbance was read on spectrophotometer at 750 nm after 2 h. 

Results were calculated and were expressed as milli-grams of Gallic Acid equivalent (GAE) per gram of fresh weigh of strawberry. 

2.2 Total antioxidant capacity (TEAC) using ABTS assay 

TEAC method (Trolox Equivalent Antioxidant Capacity) so called ABTS assay.

ABTS (2,2’-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt, a chromogen and a colourless substance, is changed into its coloured monocat-ionic radical form (ABTS+) by an antioxidant molecules of strawberry juice. 

Addition of antioxidants reduces ABTS into its colourless form. 

Sample preparation procedure 

The ABTS radicalized solution (ABTS+) was prepared by reacting ABTS (7 mM in water) with K2S2O8 (140 mM in water) to obtain a molar ratio of 1:0.63. This solution was maintained in the dark 12-24 hours before use. 

The final solution of ABTS+ was: 1 mL of ABTS+ solution was mixed with 87mL of ethanol (99.8%).

It was taken 0.5 g of previously lyophilised strawberry extract. It was added 20mL of methanol (60%) and vortexed during 30 sec. Later, it was centrifuged 15 min at 3000 rpm. The supernatant of strawberry solution was recovered and keeping in dark cryovials at -80 ºC until analysis.

To spectrophotometric measure:

1mL of final solution of ABTS+

98µL of methanol (60%)

2 µL strawberry solution

Absorbance was read on spectrophotometer at 734 nm after 2min 30sec. 

To quantification, it was used:

% Inhibition= (1-(Abs 734 sample-Abs 734 negative control))* 100

The antioxidant capacity of fruits were expressed as Trolox equivalent antioxidant capacity (TEAC) by using the calibration curve plotted against different amounts of Trolox (4.5 µM, 9 µM, 13.7 µM, 18.1 µM of Trolox). TEAC values were calculated and expressed using Trolox equivalents (TE) per gram of fresh weight (FW).

Conclusion 

The Short Term Scientific Mission was successful accomplished and the objective proposed to learn different methods to determine the total antioxidant on strawberry fresh fruits was completely assumed. 

I have received the knowledge to determinate important quality characteristics of antioxidant compounds of strawberry that are very important to realize a screening in a breeding program to obtain a high productive, earliness and with high health compounds strawberry variety.
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