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Effects of Ethephon Dipping and Irradiation on Quality of ‘Nam Dokmai’ Mango Fruit
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Abstract

The aim of this experiment was to monitor the ripening behaviour, colour changes and aroma volatile
profiles of mature green ‘Nam Dokmai’ mango irradiated with gamma ray at 400 gray (Gy) during 25 °c storage at
65-75% RH. The irradiated mango had high rates of ethylene production after treatment, but afterward the
production rates were not different among the treatments throughout low temperature storage.  Fruit firmness
sharply reduced after storage. Although there was no change in pulp colour, the peel colour of non-irradiated fruit
(control) turned yellower after day 15 when indicated by L Hunter scales, hue angles and the amount of B-
carotene. As a result, the irradiated mango exhibited greenish yellow peel when fully ripe even when stimulated
with exogenous ethylene by dipping in 250 ppm ethephon either before or after gamma irradiation at 400 Gy.
Furthermore, gamma irradiation directly affected the amounts of terpenes such as a-pinene, caryophyllene and
germacrene D in the irradiated flesh. Enhancing ripening by dipping in 250 ppm ethephon both prior to or after
irradiation had no significant effect on ripening induction.
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Fig 1 Ethylene production rate (left) and fruit firmness (right) of ‘Nam Dokmai’ mango dipped in 250 ppm
before (EPI) or after (IPE) gamma irradiation at 400 Gy compared to non-irradiated mango (EWI) stored
at 25°C, 65-75%RH, for 12 days
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Fig 2 L Hunter scales (left) and hue angles (right) of the peel of ‘Nam Dokmai’ mango dipped in 250 ppm
before (EPI) or after (IPE) gamma irradiation at 400 Gy compared to non-irradiated mango (EWI) stored
at 25 °C, 65-75%RH, for 12 days

Table 1 Beta carotene content in of the peel of ‘Nam Dokmai’ mango dipped in 250 ppm before (EPI) or after
(IPE) gamma irradiation at 400 Gy compared to non-irradiated mango (EWI) stored at 25 °C, 65-
75%RH, for 12 days

B-carotene (ug/g FW)"
Days in storage

Treatment Fotest
Day 0 Day 3 Day 6 Day 9 C.V. (%)

Peel
Ethephone without irradiated (EWI) 36.01" ‘4451° 4583°  54.14" * 28.66
Ethephon prior to irradiated (EPI) 35.17 °36.08 °31.77 °31.18 NS 42.25
Irradiated prior to ethephon (IPE) 35.64 °36.65 °36.78 °37.82 NS 33.12
F-test NS * * o
C.V. (%) 27.12 34.42 33.45 45.78

'/ = Means in each row labeled with different Roman alphabets indicates significant difference in statistical analysis
NS = Non-significant difference in statistical analysis
* = Significant difference at 95% confidence

** = Significant difference at 99% confidence
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Table 2 Aroma volatile component in the flesh of ‘Nam Dokmai’ mango dipped in 250 ppm before (EPI) or after
(IPE) gamma irradiation at 400 Gy compared to non irradiated mango (EWI) stored at 25 °C, 65-
75%RH, for 12 days. (using solvent extraction (panetane: dichloromethane (1:1) and GC:MS)

Peak area (%)°

Retention Day 0 Day 12
Chemical compound time (RT) EWI EPI IPE EWI EPI IPE
2-methyl-1-butanyl acetate 4.042 0.79 3.58 5.86 17.00 23.53 11.79
Nonane 4.445 0.88 4.56 19.64 23.92 3754  6.59
1S-.alpha.-Pinene 8.476 0.37 2.71 0.63
Caryophyllene 20.933 0.49 3.12
alpha.-Caryophyllene 21.976 117
Diethyl phthalate 22.071 1.1
Germacrene D 22.842 0.71 5.97 14.13 1.38 0.45
Diethyl phthalate 23.648
Butylated hydroxytoluene 23.892 0.53 219 11.89 12.12 7.02
Diethyl phthalate 25.694 12.82
Octadecanal 28.516 0.40
(E)-2-Hexenal 34.599 0.28

*Volatile compounds identified. No standard available but the MS is consistent with published data in the MS database (NIST, 1998).
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