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Controlling Callosobruchus maculatus (F.) by Encapsulated

Syzygium aromaticum (L.) Oils
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ABSTRACT

The efficiency of encapsulated Syzygium aromaticum oils in alginate beads was
evaluated to control cowpea weevil (Callosobruchus maculatus) in the laboratory and
the warehouse storage conditions at Postharvest Technology on Field Crops Research
and Development Group, Postharvest and Processing Research and Development
Division, from October 2017 to December 2021. Qils alone and encapsulated within the
beads were analyzed for active ingredients by GC-MS after stored for 0, 2, 4, 6, 8, 10, and
12 months. The results concluded that the key compounds of S. aromaticum oils and
the encapsulated oils in beads were caryophyllene (49-93%) and eugenol (65-88%),
respectively. Insect-free mung bean was well mixed with the bead of encapsulated oils
at various ratios of beads per mung bean before being monitored the number of C
maculatus adults in the laboratory condition. The doses required for 50% and 99%
mortality (LCs, and LCqo) for using the encapsulated S. aromaticum oils in beads against
cowpea weevil were 1.45 and 8.90 g/kg, respectively. The optimum ratio between
encapsulated oil beads and mung bean to control mortality of C. maculatus and the
number of eggs laid were at 0.4 and 0.8¢ per 0.1kg, respectively. All concentrations of
oils beads (0.1-0.8¢/ 0.1kg mung bean) could completely prevent adults’ progeny
production (F1). At warehouse storage condition, the suggested ratio between the
encapsulated oil in bead and mung bean was at 200g/ 10kg, which could be used as bio-
insecticides to control C. maculatus adults and adults’ progeny production (F1) during
storage. Furthermore, seed germination of mung beans was determined under laboratory
conditions. It was found that mung bean seeds mixed with encapsulated
S. aromaticum oils at 100 and 200 ¢ per 10 kg of mung beans maintained a germination
percentage of more than 75 percent at all periods. The major volatile compound found

in mung bean mixed with the oil beads was eugenol.

Keywords: Callosobruchus maculatus, encapsulated Syzygium aromaticum oils, seed

protectant, eugenol
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(a) (b)

Figure 1 Application of encapsulated Syzygium aromaticum oils against Callosobruchus maculatus
in stored mung bean at the warehouse storage condition (a) and the 1 month
interval measurement to determine the effect of encapsulated S. aromaticum

oils on C. maculatus for 10 months (b)
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Table 1 Mortality of adults (%), number of eggs laid and adults’ progeny production (F1)
in Callosobruchus maculatus treated with encapsulated Syzygium aromaticum oils in

beads at a rate between 0-0.8 g oil beads/ 0.1 kg mung bean

Rate of encapsulated Mortality of adult Eggs laid Adults’ progeny production
S. aromaticum oil in beads (g) (%) (number) (adults)
0 (Control) 0d 83.2 ¢ 748 b
0.1 232 c 157 b 0a
0.2 789b 95b O0a
0.4 88.4 ab 0.6 a 0a
0.8 96.8 a 0.5a 0a
CV (%) 13.8 29.4 64.5

* Mean in same column followed by the different letters are significantly different by Duncan’s multiple range test (p<0.05)
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Table 2 Mean number of C. maculatus adults after treated with encapsulated S.

aromaticum oils in beads at a rate between 0-200 g oil beads/ 10 kg mung

bean at 0-10 months storage

Rate of

encapsulated oil

Storage time (month)

in beads (g) /10 kg

1 2 3 4 5 6 7 8 9 10
mung bean
0 00 222b 525c 156.7c 100.6b 999b 1083c 101.7a 113b 239c 3l4dc
50 00 14a 174 b 335b 302a 436a 495b 583b 123b 220c 151c
100 0.0 08a 79 a 16.7a 215a 285a 214a 235a 37b 144b 24Db
200 00 12a 6.1a 132a 269a 223a 171a 160a 0.0a 00a 03a
CV (%) - 40.6 17.0 11.8 10.2 12.2 14.0 9.8 59.6 32.9 36.1
* Mean in same column followed by different letters are significantly different by Duncan’s multiple range test (p<0.05)
Table 3 Mean number of adult progeny of C. maculatus after treated with encapsulated
S. aromaticum oils in beads at a rate between 0-200 ¢ oil beads/ 10 kg mung
bean at 0-10 months storage
Rater of Storage time (month)
encapsulated
oil in beads
(€)/10 kg mung 0 1 2 3 4 5 6 7 8 9 10
bean
0 0.0 8608b 8143b 12256c 4299c 351.6c 125ab 1846b 9980c 9712b 1,0786Db
50 0.0 0.3a 0.9 a 1.0b 85Db 121b 384b 368b 5296b 7946b 7574b
100 00 0.1a 03a 0.1a 243 12a 16a 170a 10a 48a 48a
200 0.0 00a 00a 0.1a 34a 0.6 a 23a 03a 04 a 0.6 a 14 a
CV (%) - 14.0 24 17.1 12.9 29.7 72.9 46.9 74.9 71.21 73.9

* Mean in same column followed by different letters are significantly different by Duncan’s multiple range test (p<0.05)
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Table 4 Mung beans seed germination (%) after treated with encapsulated S. aromaticum oils

in beads at a rate between 0-200 ¢ oil beads/ 10 kg mung bean at 0-10 months storage

Rate of Storage time (month)

encapsulated oil

in beads (g)/lO kg 0 1 2 3 q 5 6 7 8 9 10

mung bean

0 920 a 85.0 b 474 b 250b 11.0b 38.0 b 459 c 332 b 232 Db 22c 6.4 c

50 93.0a 882ab 87.6 a 88.4 a 84.6 a 86.4 a 88. a 77.0 a 75 a 442b 442D

100 83.2 ab 938 a 88.4 a 80.8 a 81.4 a 858 a 789 Db 81.8a 778 a 79.0 a 8l.2 a

200 786b 89.4ab 85.0 a 822 a 8l.2 a 84.8a 827ab 78.8 a 76.8 a 76.2 a 82.6 a
CV (%) 9.9 6.1 14.2 12.5 9.0 13.4 6.7 13.2 11.7 27.2 21.5

* Mean in same column followed by different letters are significantly different by Duncan’s multiple range test (p<0.05)
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Figure 2 Eugenol content found in mung bean mixed with encapsulated S.
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