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Effect of Preharvest Application of Silk Protein Solution on the Postharvest Quality of Irradiated
Mangosteen Fruits
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Abstract

Irradiated mangosteen fruits could be legally exported from Thailand to USA by air only due to their short
shelf life. The aim of this study was to investigate the effect of preharvest application of silk protein solution at 250
ml/l every 4 days for 3 times right just before harvesting on the postharvest quality and storability of irradiated
mangosteen fruits compared with the preharvest untreated fruits with and without irradiation. Irradiation was done
by “Star track” at 966 Gy (minimum dose 800 Gy, maximum dose 1,165 Gy). All fruits were stored at 13+1°C for 2
to 3 weeks before transfer to 25+1°C for 0 3 and 6 days for quality and shelf life evaluation. The results showed
that irradiation significantly enhanced weight loss resulting in peel hardening and calyx blackening. Silk protein -
treated fruits with irradiation exhibited the highest weight loss and irradiation injuries after storage. Irradiated fruits
could be stored at 13+1°C for 2 to 3 weeks and transferred to 25+1°C for another 3 days or less.
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Table 1 Percentage of unopened fruits with hardened peel after
storage at 13°C for 2 to 3 weeks before transfer to 25°C for 3 - 6

Table 4 Whiteness score” of the aril after storage at 13°C for 2 -
3 weeks before transfer to 25°C for 3 - 6 days

days

13C for 2 weeks+25C for 13C for 3 weeks+25C for 13C for 2 weeks+25C for 13C for 3 weeks+25C for
Treatment Treatment

0 day 3days 6days 0 day 3days 6days 0 day 3days 6days 0 day 3days 6days
Control 14.8 120b  17.4b 8.3c 50.0c 50.0 Control 2.89 2.89 2.56 344a 233a 1.00
Silk 14.4 0.0b 259b 199bc 741Db 741 Silk 2.33 2.78 1.78 267b 1.89 a 1.00
Control+ 8.3 421a 81.8a 444a 1000a N/A Control+ 2.33 2.33 2.00 267b 0.00b N/A
966 Gy 966 Gy
Silk+966 Gy 20.4 421 a 91.7 a 38.4ab 100.0a N/A Silk+966 Gy 2.44 2.22 1.78 2.22b 0.00 b N/A
F-test ns * * * * ns F-test ns ns ns * * ns
CV (%) 75.8 52.9 34.3 41.4 13.0 1.19 CV (%) 18.5 19.6 21.7 13.1 57.7 0

Note: N/A means not available due to peel hardening, disease
infection and/or inedible brown aril.

Table 2 Peel firmness (N/cmz) after storage at 13°C for 2 - 3
weeks before transfer to 25°C for 3 to 6 days

"Score: 0 = white with light brown patch, 1 = white with light
yellow patch, 3 = creamy white and 5 = perfect white

Table 5 Percentage of weight loss after storage at 13°C for 2 to
3 weeks before transfer to 25°C for 3 to 6 days

13C for 2 weeks+26C for 13C for 3 weeks+25C for 13C for 2 weeks+25C for 13C for 3 weeks+25C for

Treatment Treatment
0 day 3days 6days 0 day 3days 6days 0 day 3days 6days Oday 3days 6 days

Control 14.9 15.7 19.0 16.0 20.6 25.2 Control 2.57 3.82b 351c 3.98 4.33b 4.33
Silk 13.9 15.3 30.6 241 48.6 35.6 Silk 3.10 409b 358c 3.85 5.64 a 5.64
Control+ 18.2 21.2 324 27.6 N/A N/A Control+ 2.87 423ab  4.24b 427 575a N/A
966 Gy 966 Gy
Silk+966 Gy 14.3 25.4 57.5 20.5 N/A N/A Silk+966 Gy 3.30 4.60a 537a 417 6.75a N/A
F-test ns ns ns ns ns ns F-test ns * * ns * ns
CV (%) 28.3 25.0 44.7 35.0 20.9 2.15 CV (%) 10.96 6.13 4.89 13.79 1154 2293

Table 3 Freshness score® of the calyx after storage at 13°C for 2
— 3 weeks before transfer to 25°C for 3 - 6 days.

Table 6 Total soluble solids (%) after storage at 13°C for 2 to 3
weeks before transfer to 25°C for 3 to 6 days

13C for 2 weeks+25C for 13C for 3 weeks+25C for 13C for 2 weeks+25C for 13C for 3 weeks+25C for

Treatment Treatment
0 day 3days 6days 0 day 3days 6days 0 day 3days 6days 0 day 3days 6days
Control 1.83 a 1.39a 1.00 1.06 1.00 1.00 Control 16.9 16.1b 17.3b 16.7 16.7 N/A
Silk 167ab 1.28a 1.00 1.17 1.00 1.00 Silk 17.7 18.0a 204 a 17.3 17.3 N/A
Control+ 1.22bc 1.00b 1.00 1.00 1.00 N/A Control+
17.7 18.0a 204 a 16.8 N/A N/A

966 Gy 966 Gy
Silk+966 Gy 1.00c 1.00b 1.00 1.00 1.00 N/A Silk+966 Gy 18.0 17.3a N/A 17.6 N/A N/A
F-test * * ns ns ns ns F-test ns * - ns ns -
CV (%) 18.7 1.7 0 14.4 0 0 CV (%) 6.95 3.25 3.76 5.51 13.66 -

$Score: 0 = completely dry, 1 = partially dry, 3 = dry but green

and 5 = fresh

Table 7 Titratable acidity (%) after storage at 13°C for 2 to 3
weeks before transfer to 25°C for 3 to 6 days

13C for 2 weeks+25C for 13C for 3 weeks+25C for

Treatment
0 day 3days 6days 0 day 3days 6days

Control 0.77 0.75 0.70 0.74ab 074 N/A
Silk 0.76 0.78 0.77 0.76 a 0.76 N/A
Control+ 0.76 0.68 0.72 0.66 ¢ N/A N/A
966 Gy
Silk+966 Gy 0.76 0.70 N/A 0.68bc  N/A N/A
F-test ns ns ns * ns -
CV (%) 5.53 6.21 4.39 4.86 1.37 -
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