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Study on simultaneous analysis of preservatives in foods using HPLC
Masanao SHINY A, Yukihiko YAMAGUCHI and Tetsuo YAMANO
Abstract

A method of simultaneous analysis of preservatives, intended for benzoic acid, sorbic acid, dehydroacetic
acid and propionic acid, was developed. Various conditions were examined with respect to steam distillation,
solid-phase extraction and high performance liquid chromatography (HPLC). Steam distillation examination
confirmed that target preservatives were recovered in the distillate within 300mL, thus reduction of the volume
of distillate efficiently shortened distillation time. After steam distillation, target preservatives were effectively
purified and concentrated with solid-phase extraction cartridges in which strong anion exchange (SAX) function
was introduced. In the case of a silica-gel based SAX cartridge, fluoride substitution and pH adjustment were
found to be important to maximize the retention ability of the cartridge to these preservatives. When propionic
acid alone is analyzed, polymer based SAX cartridges seemed to be useful, because their retention ability were
not affected by the change of pH conditions. With HPLC mobile phase gradient method using phosphate buffer
(pH 4.0) and acetonitrile, satisfactory peak separation was obtained, and the analysis of all preservatives was
completed within 25 minutes. The recovery rates of four preservatives added to cheese were 89-101% with the

simultaneous analysis method using a silica-gel based SAX cartridge.
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Fig.1 Trends of annual per capita consumption of cheese,
butter, milk and fermented milk, and annual production
of margarine. Each sequential line indicates the relative
changes taking the level in 1990 as a base of 100. All of
the raw data are downloaded from the homepages of
Japan Dairy Association[2] and recalculated by the
authors.
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HPLC ICXDERPDREFERO—FDIMEDKREY

Sample, 6g
Water 100mL
15% Tartaric acid 10mL
NaCl 60g

Steam distillation, 10mL/min

Distillate (300mL)
L 25mL

Conditioning

MeOH 5mL

Water 10mL
0.8M NaF 10mL
SAX solid-phase cartridge

Elute with 0.01M HCI containing 5% NaCl
5mL

Membrane filtering (0.45um)

HPLC

Fig.2 Analytical procedure of preservatives in foods.
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Fig.3 Chromatograms of (A) preservatives and (B)

organic acids. 1:propionic acid (PA), 2:benzoic acid
(BA), 3:sorbic acid (SoA), 4:dehydroacetic acid (DhA),
5 :acetic acid, 6:n-butyric acid + isobutyric acid, 7:
isovaleric acid, 8:n-valeric acid. HPLC conditions are
described in the text.
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Fig.4 Cumulative recoveries of benzoic acid (BA),
sorbic acid (SoA) and dehydroacetic acid (DhA) during
steam distillation.
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Fig.5 Effects of pH on retention characteristics of
preservatives in solid phase extraction cartridges;
(A) MEGA Bond Elut SAX, (B) Maxi-Clean SAX, (C)
InertSep MA-1. DW : distilled water. Other abbreviations
are as in Fig.3.
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Fig.6 Recoveries of preservatives due to differences of
added acids in distillation and absorbing reagents in
distillate receivers, after solid phase extraction with
MEGA Bond Elut SAX. Abbreviations are as in Fig.5.
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Fig.7 Effect of concentration of NaCl on the recoveries
of preservatives from MEGA Bond Elut SAX cartridge.
Abbreviations are as in Fig.3.
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Table 1 Recoveries of preservatives added to cheese
with or without concentration using MEGA Bond Elut
SAX cartridge. (n=3 on each condition) CV:coefficient
of variation. Other abbreviations are as in Fig.3.

Added  Recovery Ccv
a/kg % %

with concentration using SAX cartridge
PA 0.2 99.7 28
1.5 100 0.7
BA 0.002 96.0 25
0.50 98.0 3.0
SoA 0.002 88.7 24
1.5 96.8 0.6
DhA 0.002 101 2.0
0.25 96.0 1.2

without concentration

PA 1.5 97.9 2.0
BA 0.50 96.7 1.0
SoA 1.5 96.7 0.6
DhA 0.25 97.0 0.4
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