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The effect of calcium ascorbate on fruit firmness, cell wall-degrading enzymes
activities and postharvest quality of tomato cv. Rio Grande
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ABSTRACT

In this research, the effects of calcium ascorbate (CaA) on storage life of tomato cv. Rio Grande (harvested at color
breaking stage) was investigated during 40 days of storage. This study was conducted as a factorial experiment in a
completely randomized design with 3 levels of CaA (0, 0.25% and 0.5%) and 4 levels of storage periods. Fruits were
dipped in CaA solutions and after drying in room temperature, were transferred to cold storage at 13+1°C. 10, 20, 30
and 40 days after storage, some qualitative parameters, color indices and activities of polygalacturonase and pectin
methylesterase enzymes were measured. Results showed that calcium content of treated fruits with 0.25% and 0.5%
of CaA were 20 and 23% higher than controls, respectively. The firmness of 0.5% CaA treated fruits had less
reduction (13%) during storage in comparison with untreated fruits. L* and pectin methylesterase enzymes of treated
fruits with both concentrations were 3% and 29% less than control fruits, respectively. CaA treatments had not
significant effects on color indices (a*, b*, Chroma and Hue angel), pH, TA, TSS, vitamin C, carotenoids and
polygalacturonase enzyme activity, but storage time affected all measured parameters except TA. Generally, results
suggest that CaA have potential in maintaining firmness and quality of stored tomato by increasing calcium contents
of fruits and decreasing activity of pectin methylesterase enzyme.

Keywords: Color breaking stage, enzyme activities, fruit firmness, postharvest quality.
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Figure 1. Tomato fruits cv. Rio Grand harvested at
colour breaking stage
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Figure 2. The effect of storage time on TSS (A), pH (B), weight loss (C),caretenoids contents (D), vitamin C (E) and
color index a* (F) of tomato fruit cv. Rio Grand. (Values followed by different letters had significant difference
according to Duncan’s Multiple Range Test at p < 0.05).
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Table 1. Anova for calcium ascorbate (CaA) and storage time (T) effects on some attributes of tomato fruits during
40 days storage
Mean squares
Pectin . ; . Titratable  Total

Sources of  df Poly Calcium Wight : Vitamin Py * * ;

variance galactronase regfgsye' content  loss  Caretenoieds pH a(c.l'.%y sggfi%'e L ar  Firmness
() 4 0.078 0.09 " 17557 69.55 0.28 3083 0.04 0.003™ 0.6 184" 1593° 22.86
(CaA) 2 0.01™ 0077 16719 0.36™ 0.01™ 213" 0.01® 0.004® 0.009° 857 043° 064
CaAXT 8 0.003™ 0.02"™ 7343 052® 0.009™ 12.20® 0.004™ 0.002™ 039" 407° 1.6° 1637
Error 30 0.005 0.009 3213 115 0.02 6.06 0.008 0.002 0.17 252 582 011
C.V.(%) 28.84 19.09 2311 2541 26.03 2425 205 14.71 1063 338 87
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** * ns: significantly differences at the 1 and 5% of probability levels, and ns represent non- significant, respectively.
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Table 2. Mean comparision of storage time effects on some attributes of tomato fruits during 40 days storage

Evaluated attributes

Calcium Calcium Weight
ascorbate | - " (Pn?ol PME content loss ~ Caretenoids VitaminC o, TA  TSS
(%) producbmin/ g fw) producsmin/ gfw) (mg kg™ DW) (%) (mgg*FW)  (mg/100g fw) (%) (Brivy
0 47677 2748 0260 057 20.75° 4.367 0.28° 983 445 032 39
0.25 46.02° 27.71° 0.23* 0.48° 25.97° 4.30° 0.29* 10.04* 44* 028 3.9°
0.5 46.05° 27.78" 0.28" 0.44° 26.98° 4.03° 0.31% 10.60° 4.43° 0.30° 3.8°




Y0 VWAV 5l ¥ 6Les FR 5,90 ol SLEL psle

Al ge o pae WS 555 5 0o y0 B 5 ) Jloisl mhas jo jls pae BB 5425 odimsylis NS g et
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Figure 3. The effect of storage time on activities of polygalactonase and pectin methyl esterase enzymes of tomato
fruit cv. Rio Grand. (Values followed by different letters had significant difference according to Duncan’s Multiple

Range Test at p < 0.05).
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Figure 4. The effect of calcium ascorbate treatments on activities of pectin methyl esterase enzyme and color index I*
of tomato fruit cv. Rio Grand. (Values followed by different letters had significant difference according to Duncan’s
Multiple Range Test at p < 0.05).
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content (B) of tomato fruit cv. Rio Grand. (Values followed by different letters had significant difference according to
Duncan’s Multiple Range Test at p < 0.05).
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