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Studies on the Effectiveness of Gamma Ray Iradiation for Control of
Cigarette Beetle, Lasioderma serricome F. {Coleoptera: Ancbiide)

23! - Hig)?
Myung Hee Ohh' and Kyu Heoi Chung?

ABSTRACT A method to control the cigarette beetle, Lasioderma serricorne F ., m cigarettes by using gamma
ray imadiahon was evaluated When all stages of cigarette beetle were placed in gelatin capsules
and irradiated with gamma ray, no eggs survived, but mortalities of pupae. larvae and adults exposed
to above 0.8kGy of gamma ray were only from 0 to 30%. Similar vesults were also abtained
in the control efficacy of the beetle when several kinds of curently produced cigarettes
containing m gelatin capsules were imadiated with gamma ray The cigarette beetle adults and larvae
surviving gamma ray irtadiation were reared on arificial diets to show that there were no reproduc-
tions was observed in the second generation, The survival periods for each growth stage became
shoter with increase gamma ray dosage. The fourth instar larvae had the longest survwal periods
No signficant changes of cigaretie flavor and taste were noticed after gamma ray iradiation. The
cigarette packet, metal fol for packet and cigarette paper by the irradiation were not discolored
by iradiation.

KEY WORDS Cigarette beetle, Lasioderma sermcome F, gamma-ray, irrachation, cigarette packet,
cigarette paper
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Table 1. Effects of r-ray iiradiation on the mortality
(%) of the cigaretie beetle, Lasioderma serricorne F.,
in gelatin capsule”

Dosages (kiGy)
0.2 04 08 10 20 100

Adult 1.0 1.0 20 10 10 1000
Larva ne 00 00 QO 0.0 1000
Pupa 120 300 2784 300 210 1000
Egg 600 850 1000 1000 1000 1000

Stages®

?One hundred insects were placed in a gelatin capsules
which were not damaged by all of the gamma ray mra-
diation in this experiment.

bAdults which emerged 3 days after examination were
treated. 4th instar larvae, 2 days old pupae and egags
were treated.
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Table 2. Effect of gamma ray imadiation on the mortality(%) of cigarette beetle, Lasioderma serricorne F.,
within several manufactured cigarette package cartoon”

Trade name of

Stages of cigarette beetle®

Dosage (kGy)

cigarettes Eag Larvae Fupa Adult
88 GOLD 100 Q 142+ 32 17+28
08 Taeyang 100 0 202+ 06 1.1£27
Chungja 100 0 266147 21+33
88 MILD 100 0 26786 44+18
88 GOLD 100 1] 158297 1117
10 Taeyang 100 0 255+42 17+28
Chungja 100 0 292+42 28+38
88 MILD 100 0 192+ 88 0514
88 GOLD 100 0 208+ 3.2 1728
20 Taeyang 100 0 208+ 96 33152
Chungja 100 0 208+17 22+27
88 MILD 100 0 283143 17£28

°One hundred imnsects were placed in a gelatin capsule within a cigarette package cartoon witch was exposed

to gamma vay radiation.

*Adults which emerged 3 days after examination were ireated. 4th instar larvae, 2 days old pupae and eggs

were treated.

“Numbers are averagest standard devitions of three replications.
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Fig. 1. Survival of adult, 2nd and 4th instar larvae of
cigarette beetle after 002 kiGy gamma ray inadiation
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Fig. 2. Survival of adult, 2nd and 4th instar larvae of
cigarette beetle after 20kGy gamma ray irradiation.
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Table 3. Effect of gamma ray irradition on the chemical components of cigarette smoke
and cured tobacco leaves

Cigarteite smoke (mg/cig)

Tobacco leaves (%)

Dosage (kGy) TPM CO Nicotine Nicotine T-sugar
10.0 1259 14.47 1233 1.00 153 82
0.0 1101 1584 11.78 0.98 1.36 77

TPM: Total particulate matters. CO: Carbon monooxide T-sugar: Total sugar.

Table 4. Effect of gamma irradiation on the
color of cigarette packet

Table 5. Effect of gamma irradiation on the color
of metal foil for cigaretie package

Dosage (kGy) L a b

Daosage (kGy) L a b

0.0 5987024 385+034 434+016
02 6266+ 041 543+018 4.04+018
1.0 6316049 468+014 4.13+023
20 6320040 490+014 430+021
100 6155026 432+013 500£0.12

0.0 5499+ 076 342+ 022 --283+0.12
0z2 57871083 2562020 —243%£016
1.0 5690+t 083 3301015 —314% (.17
20 5549+ 050 338x022 —308+£013
100 5951+£157 320+023 —280+0.17

L. Degree of brightness {white-black: +100~0)
a' Degree of red color (red-green: +100~—80)
b: Degree of yellow color (vellow-blue. +100~—70)
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Table 6. Effect of gamma irradiation on the color
of cigaretie paper

Dosage (kGy) L a b
0.0 7964016 238+004 —-123+005
02 8014012 352+003 —15h1+004
1.0 8034+ 023 335+002 —-1.20+006
24 7880L 084 299+005 —118£011
10.0 7919+ 043 261+004 1455002

L: Degree of brightness (white-black: 4 100~~0)
a Degree of red color (red-green: +10{~ —8f}
b: Degree of vellow color {yellow-blue: + 100~—70)

Table 7. Flavors and taste panel test result of the
cigareties irradiated with gamma ray®

Cigarettes Positive Negative
88 GOLD? 20 0
Chungja 19 1
Taeyang 20 0

88 MENTHOL 20 0
Total 79(98.75) 1(1.25)

“Panel membership was 20 adults
"Trade name of cigarettes

“Percentages
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