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Abstract

This study was conducted to investigate the weight loss, firmness, external color and vitamin C (VC) content of
tomatoes (Lycopersicon esculentum) using non-destructive method to measure identical tomato samples during 15
days storage at low temperature and high humidity. Tomatoes were harvested at the light red stage, sorted, box
packed and then stored in thermo-hygrostat (10+1°C, 90+10%RH). The quality changes in weight loss, firmness
and external color were measured every 3 day interval. Weight loss was increased by 1.13+0.15%, but it may
not be considered to affect quality. Surface color of fruit was changed, especially in lightness and hue angle value.
The color values were analyzed by analysis of variance (ANOVA), and the results were significant (p<0.001).
Firmness of fruit declined during storage, but it did not decrease in direct proportion. On the storage of day 15,
firmness was decreased to 40% of initial state. At last, all the experiment data are summarized and the relationship
between firmness and weight loss is analyzed to construct a linear regression mathematical model that can predict
the weight loss with the firmness value measured by non-destructive method. This research result could be useful
in helping tomato exporters and suppliers to get real-time quality factor by using proposed method and regression

model.
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Table 1. Comparison of parameters and test criteria between
destructed and non-destructed firmness test methods

Non-destructed firmness  Destructed firmness test

test method method
Diameter of test probe 797 mm 11.3 mm
End of test probe Fat; 0.5 c;g;ic;;cular Cross Hemispherical
Tomato peeled/unpeeled Unpeeled Pecled
Nature of test Non-piercing Piercing

VC &g &3
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E #AFsto] e ve g AFAE 05 gol
metaphosphoric acid$-%} 50 mLE 7}5tal homogenizer 2
223 TS A7 F AFHRA &2 o Fete] 50 mLE 285
Atk FEES 020 pm nylon syringe filter(Whatman,
Clifton, NJ, USA)Z o] 3}3}o] Agilent Technologies 1200
series HPLC system(Palo Alto, CA, USA)2 ¥4]3}31t}
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Table 2. Changes in external color value and inner vitamin C value of tomatoes during storage at 10, 90% RH

Storage period (day) L a b ab AE Chroma Hue angle  VC (mg/100 g)
0 39.86+0.86" 23.5942.54 16.71£1.15 1.4240.13 0.00+0.00 28.95+2.48 35452.62 16.76:0.56
3 38.82+0.82 2475201 16.25+1.06 1.53+0.09 1.89+0.86 29.62+2.12 3335:33.11 15.8240.53
6 38.500.89 24.99+2.02 16.271.15 1.5410.09 2284217 29.84+221 33.11£148 13.9010.57
9 38.33+0.83 2473225 16.17+16.24 1.530.09 2.17+0.92 29.5742.33 33.2641.68 10.33£0.43
12 38.140.72 25.04£1.90 16.24+1.07 1.5410.08 251110 29.85+2.08 33.01£1.31 9.14+0.42
15 37.70£0.79 24.58+1.93 15.94£1.01 1.54+0.09 2.70£1.01 29.30+2.05 33.0241.54 8.7040.49
ANOVA k) NS® NS kk ek NS ks Sk

"MeanstSE (=30, except VC n=10).
Asignificantly different (***p<0.001).

INS, not significant.
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Fig. 1. Weight loss of tomatoes during storage at 10C, 90% RH.

Data are meanSD (n=30). within each column followed by the same letter are significantly
different (*p<0.001).
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Table 3. Correlations among inner and external quality factors of tomatoes
vC WL Firmness L a b ajb AE Chroma Hue angle
vC 1 044 0.39 023 025 0.12 0.26 0.20 0.16 0.18
WL 1 0.65 032 030 022 0.28 027 0.26 0.26
Frimness 1 0.11 0.10 0.09 0.13 0.12 0.13 0.12
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Fig. 3. Scatter plot of firmness and weight loss rate.
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