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Fig 1. X-ray spectra of four species of small insects: Aedes albopictus female and male, Culex tritaeniorhynchus and small fly
(Bradysia.praecox).
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Fig. 2 Procedure for the standard-free method for small insect samples. All peak functions are subtracted from the spectrum in
the region between 4.3-5.7 keV indicated by he shadowed portion and the total yield of continuous X-rays Y. is

obtained.
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Fig. 3 Comparisons of the potassium concentrations for ten untreated mosquitoes obtained by the standard-free method
and that obtained by the internal-standard method.
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Fig. 4 Same comparisons as in Fig. 3 but for three male Aedes albopictus.
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Fig. 5 Same comparisons as in Fig. 3 but for two species of four female mosquitoes.
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Fig. 6 X-ray spectra of five parts collected from a single Aedes albopictus.
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Fig. 7 Same comparisons as in Fig. 3 but for the head and the chest of the four Aedes albopictus, where the each sample
was collected from a single mosquito. The average value of potassium concentration was obtained by the
internal-standard method using samples collected from nearly 30 mosquitoes.
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Fig. 8 Same comparisons as in Fig. 3 but for the abdomen collected from four Aedes albopictus.
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Fig. 9 Same comparisons as in Fig. 3 but for the leg collected from three mosquitoes.
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Fig. 10 Same comparisons as in Fig. 3 but for the wing collected from four mosquitoes.
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Fig. 11 Same comparisons as in Fig. 3 but for the whole body of Bradysia.praecox.
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Fig 12. Same comparisons as in Fig. 3 but for eggs of Alaska pollock.
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Fig 13. Elemental concentrations in Aedes albopictus for each part in the body.
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Fig 14 Elemental concentrations in Culex tritaeniorhynchus for each part in the body.
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Fig 15. Comparisons of elemental concentrations in abdomen of Culex tritaeniorhynchus and Aedes albopictus.
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Fig 16. Same as Fig. 15 but for head and chest.
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Fig 17. Same as Fig. 15 but for leg.

154




NMCC 20 2013

10000

—+—Culex tritaeniorhynchus
1000 =S

—-Aedes albopictus

»
8
— gl

m A A

Aw AN L
U ERTAY IV S30,
Ut .UW Ik

Na Mg Al Si P S ClI K Ca Ti Cr Mn Fe Co Ni Cu Zn Ga Se Br Rb Sr Y Zr Nb Mo Ba Hg Pb
Elements

Concentration (ppm)

-

Fig 18. Same as Fig. 15 but for wing.
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Fig 19. Comparisons of elemental concentrations of whole body between flies and mosquitoes
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Fig 20. Elemental concentration in a single egg of Alaska pollock obtained by the present method.
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Abstract

A method of quantitative elemental analysis of mosquitoes which convey serious infectious
diseases, such as Japanese encephalitis and Dengue fever, has been developed in order to clarify
their mode of life and sphere of action. The method was developed on the basis of a
standard-free method for biological samples. The method enables us to perform quantitative
analysis of untreated mosquito. Moreover, the method was successfully applied to quantitative
analysis of each part of mosquito’s body such as head and chest, abdomen, leg and wing. It was
found that there are clear differences among parts in the body of mosquito, and also among
different species such as Culex tritaeniorhynchus and Aedes albopictus. The method was
successfully applied to quantitative analysis of small fly belonging to Sciaridae
(Bradysia.praecox) whose size is smaller than that of mosquito. It was also confirmed that the
method is applicable to other kind of bio-samples of small quantities such as a grain of egg of

Alaska pollock whose dry weight is less than 100 pg.
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