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Effect of Low-dose Gamma Irradiation on Quality of Mango
cv. Nam Dok Mai Si Thong for export
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Abstract

The objective of this research was to find the proper dose of gamma irradiation for quality
preservation of mango fruit cv. Nam Dok Mai Si Thong for export to be used as basic information to further
study for irradiation for disinfestation of quarantine pest. Mango (Mangifera indica L.) fruits
cv. Nam Dok Mai Si Thong harvested from a commercial orchard certified by the Good Agriculture Practices
(GAP), were packed in corrugated boxes as for export. Fruits were irradiated with 200, 300 and 400 Gy
gamma irradiation compared with un-irradiated control mangoes and stored at 13+2°C, with 90-95 %
relative humidity for 14 days. Results indicated that gamma irradiation at 400 Gy affected qualities of
mangoes, while irradiation at 200 and 300 Gy did not cause any negative symptoms of mango fruits.
No differences found between irradiated mangoes at low doses (200 and 300 Gy) and un-irradiated
control. Irradiated mangoes and un-irradiated mangoes could be stored for 14 days. At 400 Gy, irradiated
mango fruits had lowest firmness, after irradiation compared to other treatments. Moreover, irradiated
mangoes at 400 Gy, resulted in black spots development on the peel of mangoes, causing uneven
ripening. The internal tissue browning of the flesh was observed characterized by gel-like structure and
tissue softening, leading to unacceptable taste by the consumers.
Keywords: Nam Dok Mai Si-Thong mangoes, gamma ray irradiation, fruit quality
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Table 1 Weight loss of Nam Dok Mai Si Thong mango fruit after gamma irradiation at 0 (control) 200 300
and 400 Gy and stored at 13+2 °C with 90-95% RH for 7 and 14 days.

Storage Time*

Radiation levels (Gy) M-Mean
7 14
0 (Control) 6.85 13.85 10.35°
200 7.53 14.10 10.82°
300 7.08 14.35 10.72°
400 8.70 13.24 10.97°
S-Mean** 754" 13.89 ° 10.71

CV (treatment) = 14.4 % CV (storage time) = 12.7 %
*Means within the same column with the same lowercase letters are not significantly different at 95%
confidence level as determined by DMRT.
**Means within the same row with the same capital letter are not significantly different at 95% confidence
level as determined by LSD.

Table 2 Firmness of Nam Dok Mai Si Thong mango fruit after gamma irradiation at 0 (control) 200 300 and
400 Gy and stored at 13+2 °C with 90-95% RH for 7 and 14 days.

Storage Time*

Radiati M-M
adiation levels (Gy) 0 - 1 ean
0 (Control) 31.57° 4.99° 1.75° 12.77
200 21.47° 6.30.° 2.48° 10.10
300 14.14 * 8.32 ° 1.74° 8.07
400 8.81° 737° 1.82° 6.03
S-Mean** 19.01 ¢ 6.75° 1.95" 9.24

CV (treatment) = 45.3 % CV (storage time) = 53.1 %
*Means within the same column with the same lowercase letters are not significantly different at 95%
confidence level as determined by DMRT.
**Means within the same row with the same capital letter are not significantly different at 95% confidence
level as determined by LSD.

Table 3 Color lightness: L* Nam Dok Mai Si Thong mango fruit after gamma irradiation at 0 (control) 200
300 and 400 Gy and stored at 1342 °C with 90-95% RH for 7 and 14 days.
Storage Time*

Radiation levels (Gy) M-Mean
0 7 14
0 (Control) 74.37 71.99 68.51 71.62°
200 73.48 70.81 67.67 70.65 °
300 73.68 70.71 67.54 70.64 °
400 73.32 70.52 67.27 7037 °
S-Mean** 73.72 " 71.01° 67.73 € 70.82

CV (treatment) = 1.7% CV (storage time) = 1.2%
*Means within the same column with the same lowercase letters are not significantly different at 95%
confidence level as determined by DMRT.
**Means within the same row with the same capital letter are not significantly different at 95% confidence
level as determined by LSD.
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Table 4 The color a* of Nam Dok Mai Si Thong mango fruit after gamma irradiation at 0 (control) 200 300
and 400 Gy and stored at 13+2 °C with 90-95% RH for 7 and 14 days.

Storage Time*

Radiation levels (Gy) M-Mean
0 7 14
0 (Control) 13.53 14.47 16.15 14.72°
200 13.11 14.63 16.85 14.86 °
300 13.05 14.92 17.23 15.07 °
400 13.53 15.20 17.83 15.52°
S-Mean** 13.31°€ 14.81° 17.02"* 15.04

CV (treatment) = 7.7% CV (storage time) = 6.5%
*Means within the same column with the same lowercase letters are not significantly different at 95%
confidence level as determined by DMRT.
**Means within the same row with the same capital letter are not significantly different at 95% confidence
level as determined by LSD.

Table 5 The color b* of Nam Dok Mai Si Thong mango fruit after gamma irradiation at 0 (control) 200 300
and 400 Gy and stored at 13+2 °C with 90-95% RH for 7 and 14 days.
Storage Time*

Radiation levels (Gy) M-Mean
0 7 14
Control 36.11 38.79 39.86 38.25°
200 35.36 38.85 40.94 38.38 "
300 35.08 39.58 41.95 38.87 °
400 35.87 40.22 43.15 39.75°
S-Mean** 35.61 € 39.36 ° 41.48 " 38.81

CV (treatment) = 3.4% CV (time for keep) = 3.7%
*Means within the same column with the same lowercase letters are not significantly different at 95%
confidence level as determined by DMRT.
**Means within the same row with the same capital letter are not significantly different at 95% confidence
level as determined by LSD.

Table 6 Total soluble solids (TSS) of Nam Dok Mai Si Thong mango fruit after gamma irradiation

at 0 (control) 200 300 and 400 Gy and stored at 1342 °C with 90-95% RH for 7 and 14 days.

Storage Time*

Radiation levels (Gy) M-Mean
0 7 14
Control 15.56 15.95 16.06 15.86 °
200 15.02 15.75 16.48 15.75 °
300 14.25 15.54 15.95 15.25°
400 14.87 16.13 16.55 15.85°
S-Mean** 14.93° 15.84 " 16.26 15.68

CV (treatment) = 4.9% CV (time for keep) = 4.6%
*Means within the same column with the same lowercase letters are not significantly different at 95%
confidence level as determined by DMRT.
**Means within the same row with the same capital letter are not significantly different at 95% confidence
level as determined by LSD.
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Table 7 Titrate acidity (TA) of Nam Dok Mai Si Thong mango fruit after gamma irradiation at 0 (control) 200
300 and 400 Gy and stored at 13+2 °C with 90-95% RH for 7 and 14 days.
Storage Time*

Radiation levels (Gy) M-Mean
0 7 14
Control 1.73° 1.27° 0.55 ° 1.18
200 1.47°% 1.11°% 0.41° 1.00
300 1.40 *° 1.08 0.35° 0.94
400 1.24° 0.83° 0.24 ° 0.77
S-Mean** 1.46 1.07 0.39 0.96

CV (treatment) = 18.5% CV (time for keep) = 26.4%
*Means within the same column with the same lowercase letters are not significantly different at 95%
confidence level as determined by DMRT.
**Means within the same row with the same capital letter are not significantly different at 95% confidence

level as determined by LSD.

300 Gy 400 Gy
Figure 1 The external appearance of unirradiated and irradiated Nam Dok Mai Si Thong mango fruit with
different dose of gamma ray after storage at 13+2°C with 90-95% RH for 14 days.

Control 200 Gy

300 Gy 400 Gy

Figure 2 The external appearance of unirradiated and irradiated Nam Dok Mai Si Thong mango fruit with
different dose of gamma ray after storage at 13+2°C with 90-95% RH for 14 days.
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