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Abstract: The allyl isothiocyanate, capsaicin and dihydrocapsaicin as main components in self defense sprays
were determined by gas chromatography-mass spectrometer (GC-MS). Although self defense spray was used
to protect by myself, a social problem could be caused by the hazard of spray chemical due to use pungent
liquid. To identify this, the pH of pungent liquid solutions, solubility to detergents, the existence of other materials
and the types and amounts of pungent material in spray chemicals were investigated in this work. Finally, the
amounts of allyl isothiocyanate, capsaicin and dihydrocapsaicin as pungent materials in them were determined
by GC-MS. The pH of chemicals were about 5.7 as weak acid, the detergents can emulsify them with water
well. And they did not contain fluorescent materials and hazard organic solvents. The pungent components
in three real samples were only allyl isothiocyanate [47,600 mg/kg (47.6%)] in one sample, and mixtures with
capsaicin [228 mg/kg~368 mg/kg (1.14%~1.84%)] and dihydrocapsaicin [224 mg/kg~414 mg/kg (1.12%~2.07%)]

in the others, respectively.
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Table 1. Instrumental conditions of gas chromatograph-mass
spectrometer

* Gas Chromatograph

Inlet temperature 350 °C
Injection volume 1 uL

Split ratio 1720

Carrier gas/flow rate He/1.5 mL/min
Column Elite-1

Initial temp. : 150 °C for 1 min

Oven temperature Ramp time : 10 °C/min to 250 °C

rogram

prog Hold time : 9 min
Run time 20 min

* Mass spectrometer

MSD mode SIM/Scan

Scan mode 60 amu~300 amu
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Fig. 1. Experimental procedure.

Table 2. Conditions for GC/MS analysis of organic solvents

+ GC Conditions

Inlet Temperature 350 °C
Injection Volume 1 uL

Split ratio 1/100

Carrier gas/flow rate He/1.5 mL/min
Column Elite-1

+ Initial Temp. : 40 °C for 5 min
- Ramp. : 10 °C/min to 200 °C
20 min

Oven Temperature
Program
Run Time

* Mass Spectrometer Conditions

MSD mode SIM/Scan
Scan range (30~200) amu
.. (31, 32, 43, 46, 57, 58, 61, 74, 78,
Selective ion mass
83, 91) amu
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Fig. 2. The pH of real samples (temp. 22.4 °C +0.3 °C).
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Time(min)
Fig 3. GC chromatograms of several organic solvents. methanol
(1.31 min), ethanol (1.40 min), acetone (1.16 min),
dechloromethane (1.52 min), hexane (1.74 min),
chloroform (1.86 min), benzene (2.17 min), toluene
(3.64 min), glycerin (9.72 min).
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Fig. 4. GC chromatograms of sample A, B and C.
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Fig. 5. The calibration curves of ally isothiocyanate, capsaicin and dihydrocapsaicin.
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Table 3. The analytical results of real samples
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