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Abstract: The effects of ethephon (250, 500, 750 and 1,000 mg/L) and calcium carbide on the physicochemical
changes and volatile compounds characteristics in Nam Dok Mai mango fruits was investigated. The results of
this research showed that using ethephon at 750 and 1,000 mg/L and calcium carbide as ripening accelerators
caused mangoes became ripening after 3 days. However, the fruits ripening characteristics and taste were
different. Ethephon at 750 and 1,000 mg/L, provided mango peel as yellowish green, yellow mango flesh
similarly to ripen fruit, however, it was still firm in texture and sweet to sour taste. The mango texture and taste
quality was suitable for processing. For commercial purpose, the use of ethephon at 750 mg/L was the best
choice in terms of quality, safety and cost-effectiveness. In contrast, the use of calcium carbide led to the
inconsistent ripeness of mango fruits, too soften of texture, and too sweet taste. Thus, it was not suitable for
further processing. Volatle compounds of mango pulp were identified by gas chromatography-mass
spectrometry (GC-MS), the most common volatile compounds found in the ripe mangoes was butanoic acid;
followed by 3-carene, 4-carene, a-pinene, octanoic acid, 1,3,6-octatriene, B-caryophyllene, a-caryophyllene and
(3E,5Z) -undeca-1,3,5-triene. In addition, using ethephon at 750 mg/L and calcium carbide to accelerate the
ripeness, the mango flesh contained volatile compounds twice times compared to the control group (mangoes

that were naturally ripened).
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Table 1. L* value change of mango peel subjected to ethephon and calcium carbide

Treatment Day 1 Day 3 Day 4 Day 5 Day 6 Day 7
Control 55.87 61.08° 61.26° 61.20° 63.40° 63.80
250 mg/L Ethephon 55.87 63.92° 65.12° 67.45° 64.27°
500 mg/L Ethephon 55.87 63.82° 69.80° 71.33°
750 mg/L Ethephon 55.87 67.22° 71.71% 71.35°
1,000 mg/L Ethephon 55.87 67.00% 72.24° 70.32°
Calcium carbide 55.87 69.17° 70.56% 70.38°
LSD, 4 ns 2.01 214 213 0.43

Data are expressed as mean values. Mean values with different superscripts in the same column differ significantly at P<0.05

Table 2. Chroma value change of mango peel subjected to ethephon and calcium carbide

Treatment Day 1 Day 3 Day 4 Day 5 Day 6 Day 7
Control 29.14 35.02° 33.71° 37.91° 43.43° 44.28
250 mg/L Ethephon 29.14 40.80™ 44.45% 44.78° 45.13°
500 mg/L Ethephon 29.14 38.38° 43.37° 46.59%

750 mg/L Ethephon 29.14 40.87% 47.34%° 45.18%°
1,000 mg/L Ethephon 29.14 42.15° 49.32° 46.79°
Calcium carbide 29.14 47.69° 46.40" 46.91°
LSD, ns 2.76 2.58 2.01 1.07

Data are expressed as mean values. Mean values with different superscripts in the same column differ significantly at £<0.05

Table 3. Hue angle change of mango peel subjected to ethephon and calcium carbide

Treatment Day 1 Day 3 Day 4 Day 5 Day 6 Day 7
Control 90.98 91.34° 91.36" 91.40° 88.46 88.47
Control 91.28 91.48 91.52° 88.48° 88.49
250 mg/L Ethephon 91.12 91.44° 88.49° 88.56°
500 mg/L Ethephon 91.15 89.82% 88.60° 88.62°
750 mg/L Ethephon 90.95 89.51° 88.58% 88.58™
Calcium carbide 91.27 88.54" 88.61° 88.59™
LSD, ns 1.68 0.03 0.03 ns

Data are expressed as mean values. Mean values with different superscripts in the same column differ significantly at P<0.05
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Table 4. Hardness change of mango pulp subjected to ethephon and calcium carbide

Treatment Day 1 Day 3 Day 4 Day 5 Day 6 Day 7
Control 0.81 0.75% 0.67° 0.58 0.51° 0.39
Control 0.81 0.71%° 0.62° 0.55 0.47°
250 mg/L Ethephon 0.81 0.68" 0.52° 0.48°
500 mg/L Ethephon 0.81 0.57° 0.52° 0.47°
750 mg/L Ethephon 0.81 0.55° 0.53% 0.45"

Calcium carbide 0.81 0.49° 0.49° 0.40°
LSD ns 0.04 0.04 0.03

0.05

Data are expressed as mean values. Mean values with different superscripts in the same column differ significantly at P<0.05
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Table 5. TSS/TA ratio change of mango pulp subjected to ethephon and calcium carbide

Treatment Day 1 Day 3 Day 4 Day 5 Day 6 Day 7
Control 4.48 13.21" 16.73° 35.44° 84.60° 150.71
Control 4.48 16.45° 16.39° 48.67° 90.45°
250 mg/L Ethephon 4.48 13.93° 43.14° 87.42°
500 mg/L Ethephon 4.48 24.07° 61.72° 88.90°
750 mg/L Ethephon 4.48 22.72° 55.34° 74.37°
Calcium carbide 4.48 33.99° 57.08° 49.48°
LSD ns 0.97 1.36 1.06 0.49

0.05

Data are expressed as mean values. Mean values with different superscripts in the same column differ significantly at P<0.05
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Table 6. Volatile constituents identified in the aromas of mango pulp subjected to 750 mg/L ethephon

and calcium carbide

No Compound Peak  Odor quality Percent corrected area
Natural 750 mg/L Calcium LSD, s
ripening Ethephon carbide
1 octanoic acid 1 fruit 2.17° 3.75° 3.57° 0.16
1,3,6-octatriene passion fruit 1.92° 3.42° 3.28° 0.17
3  (3E,52)-undeca- 6 pineapple 1.43° 1.98° 1.71° 0.24
1,3,5-triene
4 butanoic acid 8 fruit 26.55° 43.32° 41.77° 1.44
5  a-pinene 11 pine 0.83° 3.79° 2.67° 0.14
6  3-carene 14 citrus 15.84° 17.14° 17.40° 0.34
7 4-carene 17 citrus 10.51° 12.64° 12.77° 0.38
8  B-caryophyllene 23 citrus 2.48° 4.76° 4.77° 0.37
9 a-caryophyllene 25 citrus 0.68° 3.41° 3.33° 0.07
10 napthalene 26 burning" odor 0.23° 0.30° 2.69° 0.27

Data are expressed as mean values. Mean values with different superscripts in the same row differ significantly at P<0.05
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GC chromatogram of volatile compounds extracted from fresh mango after 6 days of natural

ripening (a) and subjected to 750 mg/L ethephon after 3 days (b)
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