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Ethephon Application for ‘Monthong’ Durian Fruit Ripening during Sea Shipping under Pesticide Residues
Regulation
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Abstract

The maximum residue limit (MRL) of ethephon in durian announced on TAS 9002-2556 and the Codex
standard is 2 mg/kg. To promote exportation and to prevent trade barrier, this research aimed to investigate the
suitable ripening methods for ‘Monthong’ durian fruits at 100, 110 and 120 days after pollination (DAP) for sea
shipping at 15+1°C for 10 days and then shelf-life test at 25°C until fully ripen (1 — 4 days). Fruits at 100DAP could
be ripened by either 52% ethephon peduncle-cut smearing for 2 times alone or the combination of 52% ethephon
peduncle-cut smearing twice and 0.02% ethylene fumigation for 24 hours before cool storage or the combination
of 52% ethephon peduncle-cut smearing twice and 0.1% ethephon whole fruit-dipping with the ethephon residue
found in whole fruits at 0.259, 0.277 and 1.793 mg/kg, respectively. Fruits at 110 DAP could be ripened by those
all three methods similar to fruits at 100 DAP but the ethephon concentration smearing on peduncle-cut had to be
reduced to 26%. Ethephon residues of 110-DAP fruits treated by these three methods were 0.172, 0.213 and
1.637 mg/kg, respectively. Fruits at 120 DAP could be ripened either by 26% ethephon peduncle-cut smearing for
2 times alone or the combination of 26% ethephon peduncle-cut smearing once and 0.02% ethylene fumigation
for 24 hours or the combination of 26% ethephon peduncle-cut smearing once and 0.1% ethephon whole-fruit
dipping with the ethephon residue found in whole fruits at 0.231, <0.035 and 1.793 mg/kg, respectively, less than
the CODEX standard.
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Table 1  Quality of ‘Monthong’ durian fruits harvested at 100, 110 and 120 days after pollination (DAP) after

ripening with different ethephon concentrations and methods stored at 15+1°C for 10 days and then at

25+1°C until fully ripen.

Treatments DM(%)  TSS (%) FirmneZSs Pulp . Acceptance Average days
(N/cm®) color b scores to ripen

1) 100 DAP, 52% ethephon peduncle-cut smear, 2 times 31.47 24.4 9.61b 33.68 477 2.89+0.60a
2) 100 DAP, 52% ethephon peduncle-cut smear, 2 times 31.06 22.7 13.79a 34.73 5.18 2.33+0.50a
+0.1% ethephon fruit dipping
3) 100 DAP, 52% ethephon peduncle-cut smear, 2 times 32.49 24.4 11.63b 34.64 5.60 1.11+1.05b
+ 0.02% ethylene fumigation for 24 hrs

F- test ns ns ** ns ns *
4) 110 DAP, 26% ethephon peduncle-cut smear, 2 times 38.02 271 13.65a 37.61 6.37 2.44+0.73a
5) 110 DAP, 26% ethephon peduncle-cut smear, 2 times 35.79 26.2 12.59ab 37.24 6.26 1.67+0.87ab
+ 0.1% ethephon fruit dipping
6) 110 DAP, 26% ethephonpeduncle-cut smear, 2 times 36.55 28.1 11.18b 37.23 6.42 1.22+0.67b
+ 0.02% ethylene fumigation for 24 hrs

F- test ns ns * ns ns *
7) 120 DAP, 26% ethephon peduncle-cut smear, 2 times 39.61 30.5 15.19a 41.55a 6.92ab 0.11+0.33b
8) 120 DAP, 26% ethephon peduncle-cut smear, 1 time 37.89 30.6 10.88b  41.26a 6.50b 2.00+1.12a
+0.1% ethephon fruit dipping
9) 120 DAP, 26% ethephon peduncle-cut smear, 2 times 39.82 30.2 12.93ab 39.14b 7.00ab 0.55+1.01b
+0.1% ethephon fruit dipping
10) 120 DAP, 26% ethephon peduncle-cut smear, 1 time ~ 38.77 31.0 10.51b  41.73a 7.65a 0.33+0.71b
+ 0.02% ethylene fumigation for 24 hrs

F- test ns ns ** ** * *

Acceptance score; when 1 = unacceptable, 3 = slightly accept, 5 = medium accept, 7 = highly accept, 9 = excellence

ns means non-significantly different (P>0.05).

*, ** mean statistically significant difference at P<0.05 and P<0.01, respectively, using Duncan’s Multiple Range Test (DMRT).

Averages in the same column followed by different letters are significantly different based on DMRT (P<0.05).

Table 2 Average ethephon residue in inedible portion (husk and core), edible pulp and whole fruit of ‘Monthong’

durian harvested at 100, 110 and 120 DAP after ripening with different ethephon concentrations and

methods stored at 15+1°C for 10 days and at 25+1°C until fully ripen

Treatment husk&core pulp  whole fruit*
1) 100 DAP, 52% ethephon peduncle-cut smear, 2 times 0.365 <0.0643 0.259
2) 100 DAP, 52% ethephon peduncle-cut smear, 2 times + 0.1% ethephonfruit dipping 2.675 0.1550 1.793
3) 100 DAP, 52% ethephon peduncle-cut smear, 2 times + 0.02% ethylene fumigation 0.420 <0.0113 0.277
4) 110 DAP, 26% ethephon peduncle-cut smear, 2 times 0.247 <0.0338 0.172
5) 110 DAP, 26% ethephon peduncle-cut smear, 2 times + 0.1% ethephon fruit dipping 2.500 <0.0338 1.637
6) 110 DAP, 26% ethephon peduncle-cut smear, 2 times + 0.02% ethylene fumigation 0.313 <0.0263 0.213
7) 120 DAP, 26% ethephon peduncle-cut smear, 2 times 0.350 <0.0113 0.231
8) 120 DAP, 26% ethephon peduncle-cut smear, 1 time + 0.1% ethephon fruit dipping 2.675 ND 1.739
9) 120 DAP, 26% ethephon peduncle-cut smear, 2 times + 0.1% ethephon fruit dipping 4.675 ND 3.039
10) 120 DAP, 26% ethephon peduncle-cut smear, 1 time + 0.02% ethylene fumigation <0.0535 ND <0.035

Note MRL for ethephon residue in durian on CODEX standard and TAS.9002-2556 is 2.00 mg/kg.
* husk : core : pulp ratio was 0.538 : 0.106 : 0.356 for each 1 kilogram. ND means ‘not detected’.
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