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Simultaneous Determination of Artificial Preservatives and
Artificial Sweetener in Foods by HPLC
—Comparison of Clean-up Method Using Extraction with Ethyl Ether and
the Method with Solid-phase Extraction—
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Summary

For the determination of 9 artificial preservatives and an artificial sweetener in foods by high-performance liquid chromatography
(HPLC), clean-up method (Oasis MAX method) using Oasis MAX cartridge column as solid-phase extraction was applied. Methanol
eluate obtained by the Oasis MAX method was used as test solution for sorbic acid (SOA), dehydroacetic acid (DHA) and 6
p-hydroxybenzoate esters, and the following methanol containing 0.01 mol/L hydrochloric acid eluate was used as test solution for SOA,
DHA, benzoic acid (BA), and saccharin (SAC). Recoveries and contents of measurement substances obtained from foods by use of the
Oasis MAX method were compared with those obtained by use of clean-up method (ethyl ether method) using extraction with ethyl
ether. Thirty seven of 48 recovery values of those substances obtained from fish sausage and dressing by Oasis MAX method were
higher than those obtained by ethyl ether method. Values of content of those substances obtained by Oasis MAX method from 6
samples (3 commercial foods added with artificial preservatives and an artificial sweetener, 2 samples for proficientry testing of
laboratories at 2006 and 2007, and one sample for inter-laboratries evaluation in Chiba pref. at 2006) were higher than those obtained by
ethyl ether method. Oasis MAX method was superior to the ethyl ether method, and will be useful for examination of those substances.
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Table 1. Retention time of 14 substances in acetonitrile-
water (35:65) as mobile phase

Retention time (min)

Substance —
acetonitrile-water (35:65)
SAC 1.9
BA 2.0
DU 2.9
SOA 2.1
DHA 2.9(X)
PHBA-Me 4.1
PHBA-Et 6.3
PHBA-isoPr 10.2
PHBA-Pr 11.1
PHBA-isoBu 19.6
PHBA-Bu 20.8
REB 3.3
STV 3.5
GA 2.0(X)

(X) : strong tailling peak
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Table 2. Recoveries of 10 or 7 substances from foods by use of clean-up methods using extraction
with ethyl ether and Oasis MAX cartridge column

Recovery (%)

Fish sausage

Spiked at 0.10-1.0 g/kg”

Spiked at 0.020 g/kg

Extraction with methanol-water (1:1) mixture”

Extraction with methanol-water (1:1) mixture

Substance Ethyl cther” Oasis MAX" Ethyl ether Qasis MAX Ethyl ether Qasis MAX Ethyl ether Qasis MAX
SAC 108.7 102.9 100.1 96.1 105.0 105.1 94.0 96.3
BA 106.0 100.1 9.5 100.4 85.0 96.6 93.6 102.8
SOA 924 100.1 97.1 101.5 75.0 91.6 66.5 99.4
DHA 86.0 101.3 94.5 98.1 30.0 873 0.0 96.0
PHBA-M e 89.3 96.9 922 99.7 90.9 97.3 87.7 97.9
PHBA-Et 89.6 95.9 92.1 98.2 91.3 954 88.5 96.5
PHBA-isoPr 86.7 93.8 90.4 96.2 87.7 93.4 854 93.6
PHBA-Pr 85.5 92.3 89.9 95.1 87.1 923 84.7 924
PHBA-isoBu 81.2 87.1 85.5 89.9 83.7 88.2 822 90.0
PHBA-Bu 79.5 84.1 84.6 88.4 81.6 83.6 81.8 86.8

Recovery (%)
Dressing
Spiked at 0.10 g/kg
X . . Extraction with methanol-water . . by
Extraction with methanol-water (1:1) mixture . b) Extraction with methanol
(3:1) mixture

Substance Ethyl ether Qasis MAX Ethyl ether Qasis MAX Ethyl ether Qasis MAX Ethyl ether Qasis MAX
SAC 111.0 104.4 99.5 97.9 97.9 104.2 104.0 101.5
BA 98.6 99.7 98.6 101.5 96.0 109.9 94.5 99.8
SOA 86.7 101.2 96.3 98.8 86.1 106.8 91.2 100.0
DHA 66.2 71.8 92.1 874 0.0 9,4 75.7 83.7
PHBA-M e 734 9,.5 97.6 95.0 100.1 104.1 102.1 99.6
PHBA-isoPr 60.8 90.3 94.0 86.9 96.6 103.3 100.9 107.8
PHBA-Bu 49.8 69.6 82.3 66.0 85.5 97.9 100.7 107.3

a) SAC, SOA and other substances were spiked at 0.15, 1.0 and 0.10 g/kg.
b) Extraction solvent for food sample
¢) Clean-up method using extraction with ethyl ether

d) Clean-up method using Oasis MAX cartridge colunn
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