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Effects of Maturity Stage and Dose of Gamma Irradiation on Quality of ‘Kimju’ Guava Fruit
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Abstract

Gamma irradiation affects the quality of fresh guava. The objective of this research was to find out the
suitable maturity stage and gamma dose so that the damage caused by irradiation could be reduced. The guava
fruits at 55, 62 and 69 days after bagging (DAB) or at 70, 80 and 90% maturity, respectively, were harvested and
wrapped with polyvinylchloride (PVC) film and subsequently irradiated at 400-1,000 grays. After storage at 7°C for
20 days and at 25°C for another 6 days, the non-irradiated fruits showed higher firmness and acceptance score
than the irradiated fruits. The a* value of irradiated fruits increased with storage time. The fruits harvested at 55
DAB had lowest a* value. In addition, Fruits harvested at 55 and 62 DAB had higher firmness and acceptance
score than those at 69 DAB. The comparative study of gamma doses at 0, 300, 500, 700 and 900 grays and PVC
film packaging showed that irradiation at doses higher than 300 grays without PVC film wrapping caused skin
browning after storage at 25°C for 6 days. The L* value decreased and the a* value increased with increasing
gamma doses and storage time. The wrapped fruits irradiated at 0 and 300 grays had higher acceptance score
than those without PVC film wrapping and those treated at higher doses.
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Table 1  Quality of guava fruits harvested at 55, 62 and 69 days after bagging (DAB), irradiated or non-irradiated
with gamma rays at 400-1,000 grays before storage at 7°C for 20 days and transfered 25°C for another
0, 3 and 6 days.

Days after Maturity (DAB) F-test Days after irradiated non- F-test
storage at 25°C 55 62 69 storage at 25°C irradiated

a* value" a* value"”

0 -11.86b  -10.49a -10.20a * 0 -11.62 -10.08 >

3 905b -802a 7.62a  ** 3 1013 6.33 o

6 -8.23b -7.58ab -7.30a * 6 -9.97 -5.44 *

Firmness (N)" Firmness (N) "

4.24a 3.86b 3.72b o 0 4.03 3.86 ns

395a 349  3.34b o 3 3.76 3.44 x

6 3.71a 3.3b 3.14b * 6 3.46 3.30 ns

Acceptance (score)” Acceptance (score)”

8.85a 8.83a 8.41b * 0 8.90 8.49 >

8.58a 8.21ab 7.83b * 3 8.61 7.80 >

6 7.04 7.15 6.78 ns 6 7.34 6.64 *
TSS/TA TSS/TA

0 40.99 45.88 46.25 ns 0 43.33 45.34 ns

3 42.68 46.67 50.06 ns 3 44.26 48.30 ns

6 41.93 45.40 46.55 ns 6 44.47 44.84 ns

""Means in each column with different lowercase letters are significantly different at p < 0.05. ns = no significant difference.

Table 2  Quality of wrapped or non-wrapped guava fruits irradiated with gamma rays at 0 (control) 300, 500,
700 and 900 grays before stored at 7°C for 20 days and transferred to 25°C for another 0, 3 and 6 days

Days after Gamma irradiation (grays) F-test Days after  Wrapped Non- F-test
storage at control 300 500 700 900 storage wrapped
25°C at 25°C
L* value" L* value"
0 72.94 71.81 69.61 72.45 71.41 ns 0 72.18 71.11 ns
3 69.04a 69.39a 69.98a 66.69b 66.94b * 3 68.94 67.87 ns
6 71.34a 65.60b 63.46c 62.23c  63.29c * 6 62.56 68.94 *
a* value" a* value"
0 -11.25ab  -11.94b -11.61b -10.53a -11.80b * 0 -11.42 -11.44 ns
3 -11.23c -6.87a -8.58b -7.61ab -6.80a * 3 -9.55 -6.88 *
6 -10.81¢c -0.79b -0.44b 2.06a 1.87a * 6 -4.56 1.28 *
Acceptance (score)" Acceptance (score)"
0 9.00 8.95 8.95 8.90 9.00 ns 0 9.00 8.92 ns
3 8.70 8.90 8.90 9.00 8.55 ns 3 9.00 8.62 ns
6 6.10a 1.00c 2.00b 2.00b 2.00b * 6 2.32 2.92 *
Firmness (N) 1/ Firmness (N) "
0 3.94 3.70 3.87 3.32 3.69 ns 0 3.78 3.63 ns
3 4.49 4.54 4.23 4.26 3.73 ns 3 4.35 415 ns
6 4.57 3.94 4.46 4.83 4,72 ns 6 4.51 4.50 ns
TSS (%)" TSS (%)"
0 8.56 9.02 9.14 8.6 9.14 ns 0 8.81 8.98 ns
3 8.58 7.9 8.06 7.96 8.15 ns 3 7.99 8.27 ns
6 8.24 8.4 7.63 7.57 7.2 ns 6 7.84 7.77 ns

""Means in each column with different lowercase letters are significantly different at p < 0.05. ns = no significant difference.
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