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Application and Residue Analysis of Ethephon on Fresh Durian
in Packing House for Export
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ABSTRACT

‘Monthong’ durian fruits were harvested at 95, 100, 104, 111 and 118 days after
anthesis (DAA) from an orchard in Nakhon Si Thammarat province during July 2016 — April
2017 were treated with 6 different ethephon treatments, the treatment including 1)
control (no ethephon), 2) brushing the fruit stalk with 26% ethephon, 3) brushing the fruit
stalk with 52% ethephon, 4) submerging the whole fruit into 0.05% ethephon combined
with brushing the fruit stalk with 26% ethephon, 5) submerging the whole fruit into 0.10%
ethephon combined with brushing the fruit stalk with 26% ethephon and 6) submerging
the whole fruit into 0.20% ethephon combined with brushing the fruit stalk with 26%
ethephon. All durian fruits were stored at 15+1 °C. Ethephon residues (combination of
pulp and peel) and physiological changes of durian fruits were determined at day 0, 6, 8
and 10 after storage. The result showed that durian fruits of the treatment 6 harvested at
95, 100, 104, 111 and 118 DAA contained the amount of ethephon residue of 2.48 — 7.78,
243 - 586, 3.22 - 4.19, 2.00 — 3.92 and 3.40 - 6.43 mg/kg, respectively. This treatment
significantly contained the amount of ethephon residue higher than the other treatments
and exceeded the maximum residue limits of Hong Kong and Thai regulations (2 mg/kg).
However, the amount of ethephon residues of the treatments 2, 3, 4 and 5 contained the
amount of ethephon residue lower than 2 mg/kg throughout the storage period. Focusing
on physiological changes of durian fruits, 95 DAA durian fruit treated with all treatments
either failed to ripen, 100 and 104 DAA durian fruits treated with treatments 3, 5 and 6 ripen
at day 10 of storage while 111 and 118 DAA durian fruits treated with treatments 2, 3, 4, 5
and 6 ripen at day 8 and 10 of storage. The preference of ripe durian pulps were
evaluated on a nine-point hedonic scale with 15 trained panel. The overall liking scores
of 100 DAA durian fruit was rated as ‘dislike moderately’, 104 DAA durian fruit was rated as
‘dislike slightly” while 111 and 118 DAA durian fruits were rated as ‘like moderately’. The

overall results indicated that ‘Monthong’ durian fruits must be harvested at least 111 DAA.
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The use and utilization rates of ethephon containing the amount of ethephon residue
lower than 2 me/kg was brushing the fruit stalk with 26 — 52% ethephon or submerging
the whole fruit into 0.05 — 0.10% ethephon combined with brushing the fruit stalk with
26% ethephon. Treated durian fruits were ripen after storage at 15 °C for 8 — 10 days on sea
shipping conditions for export fresh durian fruits to the destination country.

Keywords : Ethephon, Maximum residue limits, Durian, Packinghouse, Export
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Table 1 Ethephon residue of 95 DAA durian fruits treated with ethephon utilizing 6 different
methods after storage at 15+1 °C for 0, 6, 8 and 10 days.

Ethephon residue (mg/kg)

Treatments

0 day 6 days 8 days 10 days
1. Control 0.00aA 0.00aA 0.00aA 0.00aA
2.B-26 0.05aA 0.09aA 0.04aA 0.06aA
3.B-52 0.16aA 0.60abAB 0.41abAB 0.39abB
4. S5-0.05+B-26 1.58bB 0.87bA 0.64bA 0.64bA
5. 5-0.10+B-26 3.54cC 1.82cB 1.50cA 1.59cAB
6. 5-0.20+B-26 7.78dC 2.48dA 3.00dB 3.16dB

Cvtreatment (%) =273

Cvstorage period (%) =149

Mean values followed by the same lower-case letters in the same column are not significantly difference at 5%
significance levels by DMRT.
Mean values followed by the same capital letters in the same row are not significantly difference at 5% significance

levels by LSD.

Table 2 Ethephon residue of 100 DAA durian fruits treated with ethephon utilizing 6 different
methods after storage at 15+1 °C for O, 6, 8 and 10 days.

Ethephon residue (mg/kg)

Treatments

0 day 6 days 8 days 10 days
1. Control 0.00aA 0.00aA 0.00aA 0.00aA
2. B-26 0.01aA 0.08aA 0.12aA 0.06aA
3.B-52 0.07abA 0.52abA 0.50abA 0.40abA
4. S-0.05+B-26 1.44bcA 1.29bcA 0.83bcA 0.56bcA
5. 5-0.10+B-26 2.69cB 1.99cAB 1.20cA 1.00cA
6. 5-0.20+B-26 5.86dC 4.53dBC 3.45dAB 2.43dA

Cvtreatment (%) = 706

Cvstorage period (%) = 68.2

Mean values followed by the same lower-case letters in the same column are not significantly difference at 5%

significance levels by DMRT.

Mean values followed by the same capital letters in the same row are not significantly difference at 5% significance

levels by LSD.
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Table 3 Ethephon residue of 104 DAA durian fruits treated with ethephon utilizing 6 different
methods after storage at 15+1 °C for 0, 6, 8 and 10 days.

Ethephon residue (mg/kg)

Treatments

0 day 6 days 8 days 10 days
1. Control 0.00aA 0.00aA 0.00aA 0.00aA
2. B-26 0.06aA 0.25abA 0.33abA 0.30aA
3.B-52 0.36aA 0.57bcA 0.46bA 0.43abA
4. S-0.05+B-26 1.00bA 0.76cA 0.77bA 0.76bA
5. 5-0.10+B-26 2.04cA 1.77dA 1.92cA 1.82cA
6. 5-0.20+B-26 4.19dC 3.69eB 3.33dAB 3.22dA

Cvtreatment (%) =226

Cvstorage period (%) = 213

Mean values followed by the same lower-case letters in the same column are not significantly difference at 5%
significance levels by DMRT.
Mean values followed by the same capital letters in the same row are not significantly difference at 5% significance

levels by LSD.

Table 4 Ethephon residue of 111 DAA durian fruits treated with ethephon utilizing 6 different
methods after storage at 15+1 °C for 0, 6, 8 and 10 days.

Ethephon residue (mg/ke)

Treatments

0 day 6 days 8 days 10 days
1. Control 0.00aA 0.00aA 0.00aA 0.00aA
2. B-26 0.01aA 0.07aA 0.01aA 0.02aA
3.B-52 0.06aA 0.10aA 0.30aA 0.23aA
4. S-0.05+B-26 1.44bB 0.59abAB 0.78aAB 0.71aA
5. 5-0.10+B-26 1.96bB 1.21bA 1.86bAB 1.46bAB
6. 5-0.20+B-26 3.92cC 2.00cA 2.74cB 2.79cB

CVoreatment (%) = 47.8

Cvstorage period (%) =46.0

Mean values followed by the same lower-case letters in the same column are not significantly difference at 5%
significance levels by DMRT.
Mean values followed by the same capital letters in the same row are not significantly difference at 5% significance

levels by LSD.
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Table 5 Ethephon residue of 118 DAA durian fruits treated with ethephon utilizing 6 different
methods after storage at 15+1 °C for 0, 6, 8 and 10 days.

Ethephon residue (mg/kg)

Treatments

0 day 6 days 8 days 10 days
1. Control 0.00aA 0.00aA 0.00aA 0.00aA
2.B-26 0.04aA 0.39abA 0.16aA 0.17abA
3.B-52 0.16aA 0.44abA 0.51abA 0.30abA
4. S-0.05+B-26 1.19bB 0.79bAB 0.85bcAB 0.60bA
5.5-0.10+B-26 3.01cB 1.68cA 1.15¢cA 1.14cA
6. S-0.20+B-26 6.43dC 4.03dB 3.81dAB 3.40dA

Cvtreatment (%) =256

Cvstorage period (%) =222

Mean values followed by the same lower-case letters in the same column are not significantly difference at 5%
significance levels by DMRT.
Mean values followed by the same capital letters in the same row are not significantly difference at 5% significance

levels by LSD.

Table 6 Changes in color of durian pulp of durian fruits treated with ethephon utilizing

6 different methods after storage at 15+1 °C for 0, 6, 8 and 10 days.

Color (b value)

Treatments 111 DAA 118 DAA

0 day 6 days 8 days 10 days 0 day 6 days 8 days 10 days

1. Control 30.52aA  29.80dA  29.74dA  29.85dA  30.56aA 30.54bA  30.68cA  31.41dA

2. B-26 30.37aD  31.97abC  33.50cB  36.49cA  30.46aC 31.26bC  34.57bB  36.51cA

3.B-52 30.04aD  32.24aC  34.50bcB 37.56abA 30.31aD 33.2daC  34.74bB  37.70bA

4. S005+B-26  30.33aC  30.77cC  33.72bcB  36.99bcA 30.44aC 31.11bC 34.60bB  36.70cA

5.5010+B-26 30.39aC 31.20bcC  34.61bB  38.26aA 30.36aD 33.71aC 35.56abB 38.87aA

6. S020+B-26 30.44aD 32.68aC  3594aB  38.21aA 30.14aD 34.10aC  35.80aB  38.73aA

Cvtreatment (%) O . 9 1 7

Viogepeiod (%) 2.0 1.6

Mean values followed by the same lower-case letters in the same column are not significantly difference at 5%
significance levels by DMRT.
Mean values followed by the same capital letters in the same row are not significantly difference at 5% significance

levels by LSD.
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Table 7 Changes in firmness of durian pulp of durian fruits treated with ethephon utilizing

6 different methods after storage at 15+1 °C for 0, 6, 8 and 10 days.

Firmness (N)

Treatments 111 DAA 118 DAA
0 day 6 days 8 days 10 days 0 day 6 days 8 days 10 days

1. Control 4580aC  4529dC  41.59dB  39.18bA 45.67aD 42.49cC  40.16dB  35.29bA

2.B-26 4536aD  29.73cC 12.38cB 3.52aA  45.88aD 28.92bC  9.55cB 2.10aA

3.B-52 4528aD  25.92aC  11.47bcB  1.61aA 45.92aD 24.62aC  5.51dB 1.86aA

4. S005+B-26 45.86aD 28.47bcC  12.51cB 3.12aA  45.48aD 23.44aC  7.66bcB  2.23aA

5.5010+B-26 46.01aD  26.39abC  9.83bB 2.00aA  45.29aD 25.06aC  5.69abB  1.22aA

6. 50204826 45.56aD  24.19aC 5.38aB 1.77aA  45.56aD 28.13bC  5.08aB 1.01aA

Cvtreatment (%) 7.6 34

Vs %) 18 55

Mean values followed by the same lower-case letters in the same column are not significantly difference at 5%
significance levels by DMRT.
Mean values followed by the same capital letters in the same row are not significantly difference at 5% significance

levels by LSD.

Table 8 Changes in total soluble solid of durian pulp of durian fruits treated with ethephon
utilizing 6 different methods after storage at 15+1 °C for 0, 6, 8 and 10 days.

Total soluble solid (%)
Treatments 111 DAA 118 DAA
0 day 6 days 8 days 10 days 0 day 6 days 8 days 10 days

1. Control 15.24aD  16.49eC  18.18dB  19.51eA 1542aD 16.89dC  18.71dB  19.69cA

2.B-26 15.07aD  19.24dC  22.04cB  22.76dA  15.73aD  19.64cC  22.53cB  24.40bA

3.B-52 15.33aD  21.73abC  23.38bB  24.98bA 15.64aD 21.82abC  23.69bB  25.64aA

4. S005+B26 15.16aD  20.89cC  22.13cB  23.69cA  15.60aC  21.29bB  23.33bcA 24.18bA

5. 50104826 15.29aD 21.42bcC 23.78bB 25.38abA 15.56aD 22.13abC 24.13abB  25.51aA

6. 50204826 15.20aD  22.18aC  24.67aB  25.78aA  15.69aC  22.58aB  25.07aA  25.91aA

Cvtreatment (%) 2.1 3.4

Vet %) 15 2.6

Mean values followed by the same lower-case letters in the same column are not significantly difference at 5%
significance levels by DMRT.
Mean values followed by the same capital letters in the same row are not significantly difference at 5% significance

levels by LSD.
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Table 9 The amount of ripe durian fruits after treating with ethephon utilizing 6 different

methods and storage at 15+1 °C.

Ripe durian fruits (percentage of total fruit number)

Treatments 100 DAA 104 DAA 111 DAA 118 DAA
10 days 10 days 8 days 10 days 8 days 10 days

1. Control 0 0 0 0 0 0
2.B-26 0 0 83 92 92 92
3. B-52 25 25 83 83 83 75
4. S-0.05+B-26 0 0 83 92 92 92
5. 5-0.10+B-26 25 25 83 92 92 83
6. S-0.20+B-26 25 33 92 92 83 83

Total number of durian fruits equal to 12 fruits per 1 treatment per 1 storage period.

Table 10 Sensory evaluation of ripe durian pulp of durian fruits treated with ethephon

utilizing 6 different methods and storage at 15+1 °C.

Sensory evaluation (scores)

Treatments 100 DAA 104 DAA 111 DAA 118 DAA

10 days 10 days 8 days 10 days 8 days 10 days
1. Control 1.53b 1.80c 4.47b 4.60b 4.80b 4.80b
2. B-26 3.47a 3.60b 7.13a 7.27a 7.47a 7.67a
3.B-52 3.80a 3.93ab 7.27a 7.40a 7.60a 7.40a
4. 5-0.05+B-26 3.60a 3.80ab 7.20a 7.27a 7.53a 7.53a
5.5-0.10+B-26 3.73a 4.13a 7.20a 7.33a 7.67a 7.33a
6. 5-0.20+B-26 3.93a 4.07a 7.33a 7.47a 7.60a 7.27a
Vyeatment (%) 22.8 16.0 6.7 7.4 7.0 7.9
A 9-point hedonic scale (9 = “like extremely”, 5 = “neither like nor dislike, 1 = “dislike extremely”) was used for sensory
evaluation.

Mean values followed by the same letters in the same column are not significantly difference at 5% significance levels

by DMRT.
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