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Abstract

As an alternative Lo methyl bromide (MeBr) fumigation for the control of quarantine pests of pears (Pyrus
pyrifolia cv. Niitaka), the effect of gamma irradiation (0.5~3 kGy) was comparatively investigated. Insects found
in the pears were identified Tetranychus urticae Koch and Panonychus ulmi Koch, which were of quarantine
importance. These insects were easily destroyed by MeBr even one day after fumigation. Whereas irradiation
at 0.5~2 kGy was not enough to reach the mortality, even if 3 kGy showed the same mortality as MeBr after 17
days of treatment. Respiration of pears was stimulated by both increased doses of irradiation and MeBr fumigation.
The rates of surface blackening and core browning were accelerated by MeBr rather than higher doses of irradiation.
While the changes in flesh firmness and surface color were more apparent in irradiated samples at above 2
kGy than MeBr. There were negligible differences in the contents of titratable acidity, acetaldehyde and ethanol
by the treatment conditions except for 3 kGy-irradiated group. Sensory evaluation showed that more than 1
kGy was the threshold to induce the significant changes in quality of pears.
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Fig. 1. Effects of gamma radiation and methyl bromide
(MeBr) fumigation on restpiration rate of pears.

Pears were irradiated with ®Co gamma-rays at room temper-
ature, or fumigated with MeBr (4 g/kg) for 4 hrs at 21°C, and
then stored at 0°C.
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Table 1. Comparative effects of gamma irradiation and meth—
y1 bromide (MeBr) furnigation on disinfestation of Tetranychus

urticae and Panonychus ulmi of pears

} o173 5] 3 kGy A

Disinfestation (%6)

Storage Treatrment”
Pests period Irradiation dose
(day) (kGy) MeBr Control
05 1 2 3

1 10 13 16 18 100 2
3 10 14 17 19 100 6
7 12 17 18 19 100 6
Tetranychus 10 12 18 20 20 100 6
urticae 17 14 17 25 100 100 6
21 19 27 31 100 100 6
28 38 60 67 100 100 6
35 58 64 73100 100 6
1 5 7 10 18 100 3
3 7 3 12 18 100 5
7 13 11 15 19 100 8
Panonychus 10 10 11 15 19 100 3
ulmi 17 7 10 13 100 100 5
21 18 20 23 100 100 8
28 20 63 71 100 100 8
35 40 66 7 100 100 8

YPears were irradisted with “Co gamma rays af room tem-
perature, or fumigated with methyl bromide (4 g/kg) for 4 hrs
at 21°C, and then stored 4l room temperature.
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Fig. 2. Changes in surface blackening rate of gamma-rays
or methyl bromide (MeBr) treated pears during storage at
0°C.

Pears were irradiated with ¥Co gamma-rtays at room termnper—
ature, or fumigated with MeBr (4 g/kg) for 4 hrs at 21°C.
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Fig. 3. Changes in core browning rate of gamma-rays or
methyl bromide (MeBr) treated pears during storage at 0°C.
Pears were irradiated with ) gamma-rays at room temper—
ature, or fumigated with MeBr (4 g/kg) for 4 hrs at 21°C.
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Table 2. Changes in surface color of gamma-rays or methyl
bromide (MeBr) treated pears during storage at 0°C

Color Storage Treatment”
parameter P()ZI;;? Ig’;admtlfn dos'.zc (ng) MeBr Control
0 61.30 61.10 58.05 60.65 60.88 59.68
20 6126 61.15 5861 6050 59.98 5R56
L 40 60.33 60.29 57.34 5843 60.13 5831
60 5816 60.86 56.890 5862 59.27 5865
90 5835 6098 56.23 56.88 59.75 5826
120 5861 6042 49.85 5044 59.12 57.70
0 280 342 259 346 419 349
20 370 406 336 386 482 3.90
a 40 396 420 342 439 495 449
60 446 453 424 488 526 bl1Z
90 432 449 459 535 535 510
120 457 451 454 531 550 517
0 3368 3821 3762 3581 3699 36.79
20 3614 3494 3414 3252 3420 3250
b 40 23346 33.72 3383% 3320 3153 3272
60 34.05 31.44 3369 3155 3358 3156
90  33.09 31.33 3359 2966 2940 3135
120 3555 33.84 36554 2625 2309 3258

UPears were irradiated with °Co gamma rays at room temper-
ature, or fumigated with methyl bromide (4 g/kg) for 4 hrs
at 21°C.

44 £ 2] bghe 2 kGy o148 ek 2=AL7-8 Al 2fgh A
2] F= AFE 7bel] 2 Ato|7} glo] AA AR 74 Frtel
T ARE 13l 2kGy o|A4ke) b Mg AR
ﬂi}* o Wizl ste] BAs) 274EE Beith ol Lt
o) & 7ok b3hel 27hE ul Al TE 4IeER FA
F9] o] As] I TARLE AA AET S UK
Z¥ukal A} MeBr &% A 2] 8 ol A& 0°Coll A A3
st B me] WEhe ;29 A Fig 400 TS
0.6
05
E: 04
é 03
= —eo— control
; 0n | | —w08Key
rc —a— TKGY
— 2Ky
01 | —%— 3kGy
—a— MeBr
0 1 1 1 i
0 20 40 60 90 120

Storage period (day)

Fig. 4. Changes in [lesh firmness of gamma-rays or methyl
bromide (MeBr) treated pears during storage at 0°C.
Pears were irradiated with “Co gamma-rays at room temper-
ature, or fumigated with MeDr (4 g/kg) for 4 hrs at 21°C.
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Fig. 5. Changes in titratable acidity of gamma-rays or
methyl bromide (MeBr) treated pears during storage at 0°C.
Pears were irradiated with “Co gamma-rays at roomn temper-
ature, or fumigated with MeDBr (4 g/kg) for 4 hrs at 21°C.
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Fig. 6. Effects of gamma radiation and methyl bromide fumi-
gation on acetaldehyde and ethanol content of pears.
Pears were irradiated with “Co gamma-rays at room temper-
ature, or fumigated with MeBr (4 g/kg) for 4 hrs at 21°C, and
then stored at 0°C.
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Table 3. Changes in sensory characteristics of gamma-rays
or mecthyl bromide (MeBr) treated pears during storage at
0°C

Sensory Stor_age Treatment®’
parameter 1232;? Olgradlataon dos{)e (RG? MeBr Control
0 54 49* 50° 47 60 67
20 59 52° 51® 43 577 52®
40 53 55 52 50" BT 507

Flav .
lavor 60 53% 52® 47° 51% 57 52
90 45" 51® 55° 55" - 54%
120 54* 53 51* 48° - 5@
0 46° 50° 40™ 32 61* 63
20 53 5.22 4.1°d 3.1: 71* 55
. 40 62 46" 369 27 58 56®
Crispness 60 61° 44" 33 29 57 50®
a0 852%™ 46™ 38 230 - 5g®
120 47" 38 38" 31° - 44"
0 43" 41 45" 43* 55 55
20 56 53 41™ 33 55 46"
. 40 48 46° 40° 38 49 47
SWeetness oy gma 4 590 40% 43 46®
90 4.4™ 39° 48" 32° - 47
120 35 44° 3% 38 - 33
0 50™ 44 54 427 56° 66°
20 48" 4.7?’:“ 3.9;“ 35 51 42>
i 40 49 47° 38° 35 49 46°
Tartness 60 52 40° 340 36° 45° 43™
90 49™ 38¢ 41¢ 314 -  s51°
120 33° 37® 38" 35 - 36"
0 53¢ 47 48° 43 58° 66
20 57 48™ 389 28" 84" 48"
Overall 40 B2 460 40 32 520 50®
acceptability 60 64° 49° 33 33 48 47
90 47 41" 45 30° - 551%™
120  39° 33 400 31* - 38

Ypears were irradiated with ¥Co gamma rays at room tem-
perature, or furnigated with methyl bromide (4 g/kg) for 4 hrs
at 21°C.

“Means in each column with different letters are significantly
different at the 5% level.
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