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Non-irradiated larvae of the Indian meal moth, Plodia interpunctella Hbn., the Mediterranean flour moth, Ephestia
(Anagasta) kuehniella Zell., and the almond moth, Cadra cautella Wlk., showed a strong melanization after killing by
freezing. However, there were some insects which showed a clear lack of melanization or meianized only partially,
sometimes like those that have been irradiated. A part of larval body was dark black, while the rest body was of
natural color or only slightly gray. Also, black and gray patches were observed in the larvae. After the irradiation
treatment, the number of non-melanized larvae and larvae exhibiting a slight melanization usually increased. The
degree of melanization in treated larvae was significantly different from untreated insects. Generally, it decreased
with increasing dose and time elapsed after the treatment. The melanization test for detecting irradiated moth larvae
may produce sometimes inconsistent results because (a) irradiation does not completely prevent melanization in
mature moth larvae, and (b) the untreated larvae, killed by freezing and examined at room temperature, often show
incomplete melanization.
An ideal method for detection of irradiated insects should be: (1) specific for irradiation and not influenced by other
processes, (2) accurate and reproducible, (3) have a detection limit below the minimum dose likely to be applied to
agricultural commodity as a quarantine treatment, (4) applicable to a range of pests, (5) quick and easy to perform,
and (6) capable of providing an estimate of irradiation dose. The melanization test to detect irradiated larvae of the
stored product moths fulfills only some of these requirements. Therefore, the further detailed studies were
performed to improve this test before it is recommended for quarantine inspection.
Because the visual assessment of the effects of irradiation on melanization of the moth larvae is very subjective and
difficult to perform, a trial to determine the activity of phenoloxidase enzyme in the control and irradiated larvae was
performed using the 2-methyl-DOPA substrate in the spot on cellulose acetate transparency film. Results of the
trials indicate that the lowest dose tested (0.1 kGy) had no effect on the production of enzyme(s) responsible for
melanin formation, but the higher doses inhibited the process, and almost all larvae failed to produce the color with
the substrate. This test may be used for detection of irradiated larvae of stored product moths.
We found that the activity of the enzyme increases with the age of larvae, and the enzyme amount is highest in the
1_5 instars. The irradiation treatment inhibits activity of the enzyme, and this effect is the most profound in the young
larvae (U- L3). At the ESNA Meeting, results of the studies on the effects of gamma irradiation on activity of
phenoloxidase will be presented in detail.
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