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Table 1. MRM conditions of LC-MS/MS for THBP and HMBP

Quantitative ion

Qualifier ion

Analytes Precursor ion Cone voltage Product ion Collision energy Product ion Collision energy
(m/z) V) (m/z) V) (m/z) V)

THBP 195.2 40 125.1 18 151.1 18

HMBP 2353 40 160.2 25 145.2 30
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Fig. 1. HPLC chromatograms of antioxidant standard solution at the concentration of 5 pg/mL

* This figure is enlarged 16 times compared to the figure above
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Fig. 2. MRM chromatograms of THBP and HMBP standard

solution at the concentration of 0.5 ng/mL
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Fig. 3. Chromatograms of (A) antioxidant standard solution

and (B) sample solution of dried small sardine
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Table 2. Validation results of antioxidants in foods with PDA and fluorescence detector

Cracker Mayonnaise
Detector Analytes Spiked concentration Trueness RSD; RSDwr Trueness RSD;, RSDwr
(g/kg) (%) (%) (%) (%) (%) (%)
PDA (UV 275 nm) PG 0.02 95.6 1.2 2.4 98.1 3.7 3.9
0.2 98.0 1.5 1.5 99.7 3.1 3.2
THBP 0.02 97.7 1.3 2.4 99.5 3.0 3.4
0.2 99.1 1.4 1.5 101 3.1 3.2
TBHQ 0.02 94.6 1.8 4.4 97.6 2.7 6.2
0.2 99.7 1.6 1.6 99.7 3.5 3.5
BHA 0.02 98.3 1.3 2.3 99.1 2.2 2.7
0.2 99.8 1.4 1.4 101 3.2 3.2
HMBP 0.02 98.6 1.4 2.3 99.9 2.3 2.8
0.2 99.9 1.4 1.5 102 3.2 3.2
BHT 0.02 96.0 1.2 2.4 90.5 2.8 4.7
0.2 98.6 1.7 1.7 94.4 3.7 3.7
Fluorescence TBHQ 0.02 95.4 1.5 4.2 95.4 2.7 5.9
0.2 101 1.6 1.6 100 3.4 3.4
BHA 0.02 99.4 1.3 2.4 100 2.2 2.9
0.2 101 1.3 1.4 103 3.1 3.1
HMBP 0.02 101 0.8 2.1 101 4.8 6.6
0.2 101 1.4 2.3 102 3.6 3.6
BHT 0.02 95.3 1.6 3.1 91.8 2.7 5.1
0.2 99.8 1.7 1.7 95.9 3.6 3.6
RSD; © RSD of repeatability.
RSDwr * RSD of within laboratory reproducibility.
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Examination and Validation of an Analytical Method for Detecting Phenolic Antioxidants in Foods

Eri SATO?, Ayako ITO?, Akiko YASUI?, Rina NAKAMURA?, and Kenji OTSUKA®?

Using high-performance liquid chromatography (HPLC) and liquid chromatography-tandem mass spectrometry (LC-MS/MS), we
determined the levels of two phenolic antioxidants (2,4,5-trihydroxybutyrophenone (THBP) and 2,6-di-tert-butyl-4-
hydroxymethylphenol (HMBP)) in food samples. The use of neither antioxidant is permitted in Japan. Pretreatment was performed and
an HPLC-ultraviolet (UV) method was employed following the “butylated hydroxytoluene, butylated hydroxyanisole, and propyl gallate”
analytical method outlined in the “Analytical Methods for Food Additives in Foods” issued by the Ministry of Health, Labour and Welfare
in Japan. The recovery test results showed good qualitative and quantitative capabilities of HPLC-UV (275 nm), HPLC-fluorescence (FL),
and LC-MS/MS methods. The HPLC-UV and HPLC-FL methods were validated via recovery tests of crackers and mayonnaise conducted
by two analysts. Two parallel runs were executed over three consecutive days using two concentration values (0.02 and 0.2 g/kg) of six
antioxidants, including three antioxidants permitted in Japan and THBP, HMBP and ferz-butylhydroquinone, which are forbidden in Japan.
The selectivities were sufficient with trueness, repeatability, and within-laboratory reproducibility estimates of 90.5%—103%, <4.8%, and
<6.6%, respectively. These values meet the criteria set in the validation guidelines for food-additive analysis in Japan, suggesting that the

analytical method is suitable for routine testing.

Keywords: antioxidant, 2,4,5-trihydroxybutyrophenone, 2,6-di-tert-butyl-4-hydroxymethylphenol, HPLC-UV, HPLC-FL, LC-
MS/MS
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