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Examination of determination of and quantitative methods for capsaicinoids in prepared pollack roe samples

FUWA Marin*, SOUTOME Wataru*, HARA Yuki* and YAGI Jun*

*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba, 277-0882 Japan

The tariff classification of pollack roe differs depending on the extent of preparation. In order to classify pollack roe, whether

it contains chili peppers, etc. can be used as materials for classification judgment. Chili peppers contain capsaicinoids as a pungent

component. Measuring capsaicinoids in prepared pollack roe is one of the standards for determining whether it contains chili

peppers. However, there are no Customs Analytical Methods concerning extraction and measurement of capsaicinoids in prepared

pollack roe. In this study, we examined the measurement instruments and the extraction condition of capsaicinoids in prepared

pollack roe and conducted quantitation of capsaicin in it. As a result, it was possible to detect capsaicinoids in prepared pollack

roe with HPLC-FLD and reflux with ethanol showed high extract efficiency. However, reproducibility of quantitative value and

spike and recovery rates was low, so it is necessary to examine other measurement and extraction methods.
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Table 1 List of pollack roe samples used in this study

sample additives

reduced starch syrup, salt, fermented seasoning, chili pepper,

hydrolyzed protein, seasoning(amino acid, etc.),

A antioxidant(vitamin C), niacin, coloring(red 102, yellow 5, red
106), coloring agent(sodium nitrite), sweetener(stevia), enzyme
salt, brewed seasoning, high fructose corn syrup, chili pepper,

5 seasoning(amino acid , etc.), antioxidant(vitamin C),

coloring(red 40, yellow 5), coloring agent(sodium nitrite),

polysaccharide thickener
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Table 2  List of extraction solvents used in 2.3.2(3)

Extraction solvent Molar ratio (mol fraction)

1.00/0 (1.0)
Ethanol / H,0 0.20/0.80 (0.2)

0.40/0.60 (0.4)

1.00/0 (L0)

Acetone / H,0 0.60/0.40 (0.6)

0.80/0.20 (0.8)
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Fig.1 Total ion current chromatograms of capsaicinoids (NDC: nordihydroc
apsaicin, C: capsaicin, DC: dihydrocapsaicin) in standard by GC-MS.

Inset shows the expanded region of the dotted frame.
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Fig.2 Total ion current chromatograms of capsaicinoids (NDC: nordihydroc
apsaicin, C: capsaicin, DC: dihydrocapsaicin) in pollack roe A by G

C-MS. Inset shows the expanded region of the dotted frame.
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Fig.3 Total ion current chromatograms of derivatized capsaicinoids (NDC:n
ordihydrocapsaicin, C:capsaicin, DC:dihydrocapsaicin) in standard by

GC-MS. Inset shows the expanded region of the dotted frame.
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Fig.4 Total ion current chromatograms of derivatized capsaicinoids (NDC:n
ordihydrocapsaicin, C:capsaicin, DC:dihydrocapsaicin) in pollack roe

A by GC-MS. Inset shows the expanded region of the dotted frame.
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Fig.5 Chromatogram of capsaicinoids (NDC:nordihydrocapsaicin, C:capsaici

n, DC:dihydrocapsaicin) in standard by HPLC-FLD.
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Fig.6 Chromatogram of capsaicinoids (NDC:nordihydrocapsaicin, C:capsaici
n, DC:dihydrocapsaicin) in pollack roe A by HPLC-FLD.
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Table 3 Peak area of capsaicin in salted pollack roe by HPLC-FLD (n=3).

Extraction solvent Reflux Soxhlet Shaking
(Mol fraction) Peak area RSD (%) Peak area RSD (%) Peak area RSD (%)
Ethanol (1.0) 4.88 277 4.41 5.37 4.00 4.19
Ethanol (0.2) - - - - 3.34 8.46
Ethanol (0.4) - - - - 4.13 6.96
Acetone (1.0) 3.73 6.81 4.82 8.43 3.01 3.03
Acetone (0.6) - - - - 4.64 6.61
Acetone (0.8) - - - - 424 3.77

— : Not measured
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Fig.7 Calibration curve of capsaicin.
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Table 4 Limit of detection (LOD) and Limit of quantification(LOQ) of capsaicin
by HPLC-FLD (n=3).

Number of LOD LOQ
measurements (ug/mL) (ug/mL)

1 0.12 0.36

2 0.15 0.45

3 0.16 0.49

Average 0.14 0.43
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Table5 Capsaicin contents in pollack roe Aand B (n=3).

Concentration RSD Capsaicin RSD
sample
(pg/mL) (%) (ng/100 g) (%)
A 1.47 2.84 147 2.86
B 3.79 2.87 379 2.94
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