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Effect of 2-Chloroethanlphosphonic Acid (Ethephon) and Calcium Carbide

on Ripening of Mangosteen Fruit after Harvest
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ABSTRACT

Mangosteen fruits can be harvested at various stages of maturity from stage 1 (green
with trace of red) to stage 6 (dark purple) resulting in non-uniform and low eating quality of
the fruit. The objective of the study was to stimulate ripening and improve quality of
mangosteen fruits. Ethephon, 2-chloroethanlphosphonic acid and calcium carbide were
used to stimulate ripening of mangosteen fruit at the Laboratory of the Faculty of Agricuiture,
Kamphaeng San Campus in 2006. Fruits at stage 1 were dipped with Ethephon at
concentrations of 0, 250 and 500 ppm and treated with calcium carbide at concentrations of
0, 5 and 10 g/1 kg fruit at room temperature for 24 hours and then stored at room tempera-
ture (29 + 1 °C, 80-90% RH). It was found that changes in peel colour, firmness, soluble
solids content (SSC), titratable acidity (TA), SSC:TA ratio, respiration rate and ethylene
production were not significantly different among fruits with and without Ethephon or

calcium carbide treatments.
Key words : mangosteen, 2-chloroethanlphosphonic acid, Ethephon, calcium carbide, ripening
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Table 1. Peel colour (L* values) of mangosteen fruits treated with different concentrations
of Ethephon and calcium carbide at room temperature for 24 hours and then

stored at room temperature until stage 6.

Peel colour (L value)

Treatment

Day -1 Day0 Dayi Day2 Day3 Day4 Day5 Day6 Day?7

Ethephon 0 5733 4268 3472 27.11 2628 2543 2529 2484 2401
(p‘pm) 250 5733 4410 3224 2789 2679 2537 2408 2550 24.03
500 5733 4358 3175 2772 2565 2564 2495 2491 2438

Calcium 0 5733 4159 3531 2829 2584 2494 2483 2467 25.71
carbide 5 5733 3845 3064 2726 2675 2612 2526 2450 2595
(9/kg) 10 57.33 3894 3221 2805 2564 2588 2598 2583 25.07

F-test NS NS NS NS NS NS NS NS NS
CV (%) 8.69 922 7.83 307 ' 275 382 370 469 465

NS = non significant

Table 2. Peel colour (a* values) of mangosteen fruits treated with different concentrations
of Ethephon and calcium carbide at room temperature for 24 hours and then

stored at room temperature until stage 6.

Peel colour (a* value)

Treatment
Day -1 Day0 Day1 Day2 Day3 Day4 Day5 Day 6 Day?7
Ethephon 0 -138 1867 2466 1759 1184 8.88 737 5.26 427
(ppm) 250 -138 2029 2115 1649 1274 8.36 7.01 5.60 493
500 -1.38 1819 2088 1742 1331 1094 620 554 467
Calcium 0 -138 1879 2196 1643 1375 1004 750 6.32 417
carbide 5 -1.38 2090 2989 1669 1216 865 7.26 6.52 476
(9/kg) 10 138 2163 2335 1754 1099 782 6.92 545 462
F-test NS NS NS NS NS NS NS NS NS
CV (%) -309.04 1120 924 1843 2414 1274 1300 1904 1315

NS = non significant
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Table 3. Peel colour (b* values) of mangosteen fruits treated with different concentrations of Ethephon
and calcium carbide at room temperature for 24 hour and then stored at room temperature
until stage 6.
Treatment Peel colour (b* value)
Day -1 Day0 Day1 Day2 Day3 Day4 Day5 Day6 Day?7
Ethephon 0 3341 1593 1114 5.68 2.99 1.82 1.21 052 0.56
(pbm) 250 3341 1707 9.54 5.30 3.19 1.88 1.11 0.59 0.57
500 3341 1718 933 571 340 2.37 0.94 0.74 0.74
Calcium 0 33.41 1499 12.08 5.63 3.80 2.10 117 0.84 0.39
carbide 5 33.41 1314 8.1 528 3.40 1.72 1.26 0.83 0.37
(9/kg) 10 3341 1366 9.89 6.09 262 1.59 1.16 0.64 0.53
F-test NS NS NS NS NS NS NS NS NS
CV (%) 1497 1519 1706 2572 3674 1158 1821 3427 38.61

NS = non significant

Table 4. Flesh firmness of mangosteen fruits treated with different concentrations of
Ethephon and calcium carbide at room temperature for 24 hours and then stored

at room temperature until stage 6.

Peel colour (firmness value)

Treatment

Day -1 Day0 Day1 Day2 Day3 Day4 Day5 Day6 Day7
Ethephon 0 58296 14110 7622 5501 52.16 5060 4253 3719 34.98
(Ppm) 250 58296 14944 8173 5737 4967 4465 4517 4223 39.90
500 58296 14510 7656 5704 5145 4787 4186 3815 35.83
Calcium 0 58296 14432 9277 6054 5438 4367 4535 4444 39.63
carbide 5 58296 119.39 7372 5687 5558 3506 4187 37.34 35.77
(9/kg) 10 58296 11658 7656 5881 4887  37.91 4093 40.66 32.09

F-test NS NS NS NS NS NS NS NS NS
CV (%) 2x10° 1410 1515 859 13.48 1305 1209 1290 1270

NS = non significant
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Table 5. Soluble solids content (SSC) of mangosteen fruits ‘treated with different concen-

trations of Ethephon and calcium carbide at room temperature for 24 hours and

then stored at room temperature until stage 6.

Treatment SSC (%)
Day -1 Day0 Day1 Day2 Day3 Day4 Day5 Day6 Day?7
Ethephon 0 1665 1653 1697 1703  17.31 1687 1650 1658 17.10
(ppm) 250 1665 1672 1647 1697 1657 1615 1723 16.63 16.70
500 1665 1695 1747 1687 1650 1600 1647 16.80 16.63
Calcium 0 0.95 0.67 0.71 0.77 0.81 0.73 0.72 0.66 0.70
carbide 5 0.95 0.64 0.72 0.65 0.76 0.73 0.69 0.65 0.71
(9/kg) 10 0.95 063 0.70 0.72 0.65 0.69 0.66 0.65 0.67
F-test NS NS NS NS NS NS NS NS NS
CV (%) 260 10.08 3.86 3.51 6.23 5.45 3.01 395 317

NS = non significant

Table 6. Titratable acidity (TA) of mangosteen fruits treated with different concentrations of

Ethephon and calcium carbide at room temperature for 24 hours and then stored

at room temperature until stage 6.

TA (%)
Treatment
Day -1 Day0 Day1 Day2 Day3 Day4 Day5 Day6 Day7
Ethephon 0 0.95 0.66 0.72 0.78 0.76 0.69 0.70 0.69 0.69
(Ppm) 250 095 0.66 0.75 0.81 0.87 0.77 0.76 0.70 0.77
500 0.95 0.68 0.77 0.77 0.76 0.69 0.72 0.70 0.68
Calcium 0 1665 1667 16.75 16.9 16.47 1625 1637 16.10 17.15
carbide 5 1665 1705 1703 1713 1770 1643 16.08 16.08 16.65
(9/kg) 10 1665 1660 1685 1613 16.15 1595 1633 16.33 17.35
F-test NS NS NS NS NS NS NS NS NS
CV (%) 16.70 1049 839 1463 11.10 857 8.05 8.24 824
NS = non significant
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Table 7. Soluble solids content: titratable acidity (SSC: TA) ratio of mangosteen fruits

treated with different concentrations of Ethephon and calcium carbide at room

temperature for 24 hours and then stored at room temperature until stage 6.

SSC (%)
Treatment
Day -1 Day0 Day1 Day2 Day3 Day4 Day5 Day6 Day?7
Ethephon 0 1792 2495 2362 2212 23.41 24.37 2353 24.09 24.71
(ppm) 250 1792 2537 2207 2115 19.22 21.16 2279 24.06 21.67
500 1792 25.21 2283 21.99 21.77 23.08 2299 2433 2455
Calcium 0 17.92 2564 2312 2227 20.76 21.74 2325 2411 24.34
carbide 5 17.92 2658 2378 2527 23.31 22.61 2357 2472 23.36
(g/kg) 10 1792 2651 2436 2324 24.68 23.01 2528 2542 26.23
F-test NS NS NS NS NS NS NS NS NS
CV (%) 21.29 570 1047 1517 13.61 854 6.25 7.55 9.59
NS = non significant
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Figure 1. Respiration (a, c) and ethylene production (b, d) of mangosteen fruits treated with

different concentrations of Ethephon (a, b) and calcium carbide (c, d) at room temperature

for 24 hours and then stored at room temperature until stage 6. Vertical bars are SD of the

mean of five replications, when absent, the SD bars fall within the dimensions of the symbol
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