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Nondestructive Measurement of Flesh Firmness of Sliced Tomato by Elasticity Index
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Abstract

The flesh firmness of sliced tomato (Solanum lycopersicum L. ‘Reiyo’), cultivated under two different nutrient control
systems with various amounts of supplied nutrients, was evaluated by acoustic vibration measurement. A whole tomato was

placed between acoustic vibration probes, and the elastic indices were calculated using the second resonance and fruit diameter.
The elastic indices measured at harvest and after 21 days of storage distinguished the firmness of fruit cultivated under different
control systems and amounts of supplied nutrients. The elasticity index showed a higher correlation with the firmness of sliced
tomato than that of the intact tomato. The correlation coefficient between the elasticity index and the sliced tomato firmness was
as high as that between the intact tomato firmness measured by destructive methods and the sliced tomato firmness. As a conse-
quence, acoustic vibration measurement might be available to nondestructively evaluate the flesh firmness of sliced tomato.
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Table 1 Firmness and elastic index of intact tomato fruit cultivated under EC-based control and daily nutrient addition.

Storage time

0 days 21 days

Treatment® Elastic i i
Measurement Firmness (N) a: ¢ ;ndex ) Firmness (N) Elastic 1ndex R
(x 10°cm? * Hz) (x 10°cm? » HZ)

High 9.4% a* 218 a 8.8 a 16.6 a

EC-based Low 8.7 ab 202 a 7.8 ab 157 a

1.5-fold 8.7 ab 222 a 7.7 ab 158 a

Quantity 1.25-fold 8.6 ab 19.8 a 6.6 be 160 a

1.0-fold 77 b 159 b 55 ¢ 12.1 b

Correlation coefficient™ 0.728 0.996 0.624 0.994

*EC-based: nutrients were supplied based on the adjustment of electrical conductivity (EC) of the nutrient solution at two EC levels (high
and low), Quantity: nutrients were supplied by daily nutrient addition at three application rates (1.5-fold, 1.25-fold and 1.0-fold).

¥ Values are the mean of 38 to 69 fruits.

*Values followed by the same letter within same measurements did not significantly different at P = 0.05 (Spjotvoli-stoline test).

¥ Correlation coefficient between two replicating measurements.

NI | -El ectronic Library Service



The Japanese Society for Horticultural Science (JSHS)

BEZBF. (Hort. Res. (Japan)) 7 (4): 543-547. 2008. 545

Table 2 Firmness of sliced tomato fruit cultivated under EC-based control and daily nutrient addition.

Firmness (N)”

Treatment®
Top-outside Top-inside Bottom-outside Bottom-inside

High 32 ab* 3.1 a 24 ab 21 a

EC-based Low 29 be 26 b 23 ab 1.9 ab
1.5-fold 34 a 33 a 25 a 2.1 a

Quantity 1.25-fold 27 ¢ 2.5 be 21 b 1.8 ab
1.0-fold 24 ¢ 2.1 ¢ 19 ¢ 1.6 b

0.727 0.703 0.712 0.494

Correlation coefficient”

*EC-based: nutrients were supplied based on the adjustment of electrical conductivity (EC) of the nutrient solution at two EC levels (high
and low), Quantity: nutrients were supplied by daily nutrient addition at three application rates (1.5-fold, 1.25-fold and 1.0-fold).

Y Values are the mean of 55 to 69 fruits.

*Values followed by the same letter within same measurements did not significantly different at P = 0.05 (Spjotvoll-stoline test).

¥ Correlation coefficient between two replicating measurements.
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Fig. 1  Correlation among firmness at the equatorial region of the

tomato, average firmness of slices and elasticity index of

tomato fruits at harvest.

A: Correlation between firmness at the equatorial region and
average firmness of slices.

B: Correlation between firmness at the equatorial region and
elasticity index of tomato fruits.

C: Correlation between average firmness of slices and
elasticity index of tomato fruits.

Each plot was measured on the same fruit (n = 111).

r indicates the correlation coefficient.
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