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Abstract
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Determination of capsaicin, dihydrocapsaicin and nonivamide in pungent liquids of
self-defense spray were studied. The nonivamide having almost same spicy taste with
capsaicin have been containing a few amounts in natural products, it had called as synthetic
capsaicin or PAVA, have used to flavorings for foodstuffs and incapacitating agents of riot
controls. Nowadays, it has been occasionally found that the quality controls of a self-defense
sprays were not properly due to flood of illegal self-defense sprays. Thus, the simple
analytical method with gas chromatography is developed, it is identified whether the
products which have contained synthetic capsaicin were marked like natural materials as well
as the pungent ingredients in it obeyed with permissible concentration to human or not was
investigated. Finally, the pungent components and amounts in some kinds of self-defense
spray were investigated.
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[Fig. 1] The structures of capsaicin(CAP; a),
dihydrocapsaicin(DHC; b), nordihydrocapsaicin(NDC; c)
and N-vanilyl nonanamide(nonivamide; d)
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[Table 1] Instrumental conditions of gas chromatography
[ 1] 7|42 =20tE02]m|e| 7|72

Gas Chromatography

Inlet temperature 350C
Injection volume 1L
Split ratio 1/20

Carrier gas/flow rate He / 1.5 mL/min

Column Elite-1

Initial temp.
1 150¢C for 1 min

Oven temperature

Ramp time
rogram
prog : 10T/min to 250T
Hold time : 9 min
Run time 20 min
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[Fig. 3] The chromatograms of capsaicin standard
solution
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[Fig. 4] The chromatogram of nonivamide standard
solution
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[Fig. 5] The chromatogram of sample solution that was
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[Fig. 6] Calibration curve of capsaicin
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[Fig. 8] The chromatogram of sample solution
[A% 8]. A|IZ8%e| I 20IEQHM

Redu | Addi
Sam Eetect Averag ced ng Reco | Aver | Reco g
fos A Conc e amo | amo| vered | age( | veries )
) (%) unts unts| (mg) | mg) | (%) %
(mg) | (mo)
0.0119 1.912
S1 0.0119 | 0.0118 | 0.944 1.911 | 1.910| 955 0.10
0.0117 1.908
0.0223 1.937
S2 0.0223 | 0.0224 | 1.800 | 2.00| 1.943 | 1.940| 97.0 0.30
0.0226 1.941
0.0123 1.930
S3 0.0126 | 0.0125 1.004 1.932 | 1.933| 96.7 0.30
0.0125 1.938

*RSD : Relative standard deviation
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