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Tablel. Operating Conditions of LC-MS/MS

BA SoA DHA PHBA-M PHBA-E PHBA-iP PHBA-nP PHBA-iB PHBA-nB

Column ACQUITY UPLC HSS T3 (2.1 mmid.x100 mm,1.8 pm)

Column temperature 40°C

Mobile phase 45% CH;CN

Flow rate 0.2 mL/min

Injection volume 1uL

Ionization ESI negative

Analysis mode Product ion scanning (m/z 50-250)

Capillary voltage 35kV

Desolvation gas flow N, 800 L/hr

Cone gas flow N, 50 L/hr

Sourse temperature 120°C

Desolvation temperature 400°C

Cone voltage 25V 20V 15V 30V 35V 30V 35V 35V 30V

Collision voltage 10 eV 10eV 10 eV 15eV 15eV 15eV 15eV 20 eV 15eV

Precursor ion m/z 121 m/z 111 m/z 167  m/z 151 m/z 165 m/iz 179  m/z 179  m/z 193 m/z 193
AR U E—IZ AN, 30%A K/ —/L TAEE200mL & Pk : 0.2 mL/min, % 7 AREE : 40°C, JEA&E : 1pL, A
L, xR0 @i L7es b =IRIC T4 BT 217 - /2. FoAbE— R ESI (=), 7 YA_—v 3 URE : 400°C,
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Fig.1. Effect of concentration of methanol on the recoveries of preservatives by dialysis

The sample was mayonnaise spiked with BA, SoA, DHA, PHBA-M, PHBA-E
PHBA-i P, PHBA-n P, PHBA-i B and PHBA-n B, 0.10g/kg each.
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Table2. Recoveries of Preservatives from Various Fooods by Steam Distillation
Samples Recovery (%) : :
BA SoA DHA  PHBA-M PHBA-E PHBA-iP PHBA-nP PHBA-iB PHBA-nB
Beverage 94.4+0.8  95.740.5 90.4+1.6 53.3x1.3  88.2+1.8 99.0+0.6 96.7£0.8 97.7+0.4  97.1+0.4
Soy souse 97.8£1.0  92.1+12  93.9+1.3 53.9+1.6 87.740.9 101£1.3  98.7¢1.1 98.2+1.6 97.7+1.7
Pickle 100£0.9  102+1.5 87.3£6.2 49.6+3.5 79.243.3  92.8+1.3 86.5+1.9 82.3%1.6 77.4*+1.7
Biscuit 95.243.6  94.3+3.5 90.840.7 31.6£1.1 46.3+0.8 59.6+0.7 43.5+0.4 40.6+0.2  32.1+0.1
Jam 97.0£0.9  96.3£0.6  90.7+1.2 462423  78.6+2.4 95.7+1.2 92.2+1.5 958+1.1 94.9+1.2
Peanut butter 90.7+1.2  84.5£1.0 87.0+1.0 24.9+0.7 26.9£0.7 28.7+0.9 18.4£0.6 14.1+0.5 10.0+0.3
Mayonnaisse 93.9+0.2 94.6£1.2 84.243.4 24.9+0.2 229403 23.5+0.3 14.4£0.2 10.5+0.2  7.5+0.1
Seasoned and smoked squid 86.3+1.3  86.3+1.3 80.1£2.5 26.4+1.1 37.9+0.7 49.5+0.6 37.2+0.2 36.4£0.5 30.1+0.3
Sausage 90.5+2.2  106+2.1  75.6+2.1 28.9+1.0 34.6£0.4 384+0.2 27.1£0.2 22.4+04 17.3x0.4
Mean+S.D.(n=3); spiked at 0.10 g/kg
Table3. Recoveries of Preservatives from Various Foods by Dialysis
Samples Recovery (%) : :
BA SoA DHA PHBA-M PHBA-E PHBA-iP PHBA-nP PHBA-iB PHBA-nB

Beverage* 99.3£0.6  99.1+0.5  98.9+0.7 99.0£0.6 98.740.6  98.1+0.7 97.6£0.7 95.5+1.0  95.0+1.1
Soy souse* 101£1.0  98.1+14  91.3+0.7 99.5+0.7 98.8£0.7 97.6£0.6 97.3+0.6  95.1£0.8  94.6+0.9
Pickle* 102+1.5  102+£0.6  98.7+0.5 99.8+0.2  99.3£0.6  98.0+0.7 96.8+0.8 91.0+0.9  89.3£1.0
Biscuit* 102+£1.2  102£2.1  102+1.6  90.7£0.8 84.3%1.3  74.3%1.9 68.242.0 48.8+3.0 44.3+2.9
Jam* 97.5£0.7  96.50.6  95.7+0.8 98.1£0.7 97.3%0.8 96.7+1.1 96.4+1.1 94.6+1.8  94.1+2.0
Peanut butter** 103+0 97.9+£0.3  97.8+0.5  100+£0.6  99.6+0.5 98.6+1.3  98.24+0.9 95.8+1.5 95.2+1.3
Mayonnaise** 101+1.4 101£1.2  94.9+1.8  100£1.1  99.8+1.3  101+2.1  98.7£1.6  96.9+1.5 96.5+1.5
Seasoned and smoked squid** 97.8+1.2  97.4+1.3 84.6+1.0 99.6£0.6 99.4+0.7 99.9+1.2 99.3£0.9 99.0£1.1  99.0+1.2
Sausage** 103+0.6 114+0.6  91.9+0.6  101x0.6  99.6+0.2 10140 102£1.0  99.1£0.5  98.8+0.5

Mean+S.D.(n=3); spiked at 0.10 g/kg
*; Samples were dialyzed against 30% methanol.
*%; Samples were dialyzed against 80% methanol.
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Fig.2 Mass Spectra of Product Ion Scanning of BA, SoA, DHA and PHBA Esters Standard Solution
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Determination of Nine Preservatives in Foods by LC-PDA and LC-MS/MS Using the Dialysis Method
Narue SAKAMAKI™®, Yuki SADAMASU?, Hiroko MATSUMOTOP, Kiyoshi MAE® and Kimio MONMA®

Steam distillation is the official method used to analyze the preservative contents of foods. However, dialysis is also a commonly
used method that is efficient and can be applied simultaneously. In this study, the ability to detect the presence of nine kinds of
preservatives (benzoic acid, sorbic acid, dehydroacetic acid, methyl p-hydroxybenzoate, ethyl p-hydroxybenzoate, isopropyl p-
hydroxybenzoate, propyl p-hydroxybenzoate, isobutyl p-hydroxybenzoate and butyl p-hydroxybenzoate) by liquid chromatography-
photo diode array (LC-PDA ) and liquid chromatography-tandem mass spectrometry (LC-MS/MS) using dialysis extraction was
investigated. These preservatives were extracted by dialysis against 30% methanol for all foods except high-protein and high-fat foods,
which were dialyzed against 80% methanol. The recovery of preservatives from the various kinds of foods was above 90%. The mass
spectral acquisition was conducted in electrospray ionization (ESI) negative ion mode by product ion scanning, which corresponded to

the [M-H] of the nine kinds of preservatives.

Keywords: preservative, benzoic acid, sorbic acid, dehydroacetic acid, esters of p-hydroxybenzoic acid, dialysis, LC,
LC-MS/MS, food, food additive
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