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Survey of preservatives content in processed foods by HPLC after steam distillation and solid-
phase extraction

Masanao SHINYA, Aiko YUTANI, Ayuko KUDO, Y ukihiko YAMAGUCHI and Tetsuo YAMANO

Abstract

A simultaneous analysis method of four preservatives (benzoic acid, sorbic acid, dehydroacetic acid and
propionic acid) by high performance liquid chromatography (HPLC) after steam distillation and solid-phase
extraction was applied to analysis of processed foods. The present method showed that good recovery rates of al
target preservatives were obtained regardless of the type of processed foods with high precision of analysis. A
very small amount of benzoic acid, regarded as occurring naturally, was detected from cake, cheese, jam,
pickled food, processed meat and processed seafood. Especially from natural cheese, benzoic acid was
frequently detected, but its daily intake was estimated at only 1/10,000 of acceptable daily intake, and
accordingly, it had no impact on food safety and human health. Sorbic acid and propionic acid were detected
from samples labeled as containing them. Dehydroacetic acid was not detected from any sample. Comparison of
the analytical results between the present method and the official method with respect to the samples labeled as
containing sorbic acid indicated a very good correlation, consequently the present method was as effective as the
official method.
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() 500 mg
50 mL
10,000 pg/mL
() 325 mg
25 mL
10,000 pg/mL
(@)
15% L(+)- 150 g
1,000 mL
(©)
MEGA Bond Elut SAX
1,000 mg Agilent
5mL 10 mL
0.8 M NaF 336 g
100 mL 10 mL
F
(4 HPLC
200 mM pH4.0 85%
0.178 mL 26.864
g 1,000 mL
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() STC-3D
(2) HPLC
Waters €2695 Alliance €2998
Tablel

Table 1 HPLC condition.

Column Inertsil ODS-3 (4.6 mmi. d.x 250 mm, 5 um)
. Solvent A: 20mM Phosphate buffer (pH4.0)
Mobile phase Solvent B: Acetonitrile

Gradient profil A:B  94:6 (0 min) — 74:26 (0-5 min, linear
radient protile gradient) —» 74:26 (5-25 min)

Flow rate 1.0 mL/min

Column

temperature 40

Detection 230 nm (BA, SoA, DhA), 210 nm (PA)

Injection volume 40 pL

BA benzoic acid. SoA sorbic acid. DhA dehydroacetic acid.
PA propionic acid.

4)
(15] 69
FF 100 mL 15 %
10 mL 60 g
10 mL
15 mL 300 mL
25 mL
5% 0.01
mol/L 5 mL 0.45 um
HPLC
i
1
[15]
0.001 g/kg 0.1 g/kg
2
12
Table 2
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Table 2 Recoveries of preservatives added to processed foods.

Benzoic acid Sorbic acid Dehydroacetic acid Propionic acid
Type of food Added  Recovery CcV Added  Recovery CcVv Added  Recovery CcV Added  Recovery CcVv
(9/kg) (%) (%) (g/kg) (%) (%) (g/kg) (%) (%) (g/kg) (%) (%)
L S v
Butter 0.002 101 11 0.002 93.7 2.8 0.002 100 18 0.2 100 2.8
0.5 94.7 0.8 0.5 93.8 0.2 0.25 93.8 0.2 - - -
Cake 0.002 100 21 0.002 86.4 15 0.002 96.3 3.9 0.2 99.5 29
0.5 92.7 2.0 0.5 88.3 2.1 0.25 90.4 3.0 1.25 92.0 2.3
soaryon 0013 oo sz om o 20 ez 4
Margarin s ois 23 o5 o4 05  oxn ms o2 o o
Processed meat 0.002 101 1.3 0.002 88.5 25 0.002 94.7 14 0.2 97.3 25
(Sausage) - - - 1 92.4 0.3 - - - - - -
Steamed fish 0.002 105 0.8 0.002 92.6 0.8 0.002 96.2 2.3 0.2 98.7 1.9
paste (Kamaboko) - - — 1 89.0 2.0 — — — — — _
Each recovery represents the mean of threetrials. CV coefficient of variation.
91.8 950 % 0.6g/kg  0.088 g/kg 2
08 34 % 0.004 g/kg  0.008 g/kg
100 107 %
(€]
08 24%
88.3 12 10
93.8% 02 29 % 0.001 0.037 g/kg
84.6 0.011 g/kg 0.002 0.041
94.5% 08 30% g/kg 0.011 g/kg [3] 0.004 0.024 gkg
0.011 g/kg [7] 0.0001 0.040 g/kg 0.008 g/kg
[11]
89.8 93.8% 02 3.0% 1
94.7 100 % 06 39%
2
0.006 g/kg
92.0 % 23 %
97.3 106 % [6] 0.01 g/kg
14 34% [6, 11]
1 0.001 g/kg
4
30 6
0.001 0.003 g/kg 0.001
2) gkg [10]
@ 9
14 92 1 0.005 gkg
1 0.001 g/kg
Table 3
8
1
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Table 3 Range of content and detection frequency of preservativesin processed foods.

Benzoic acid Sorbic acid Dehydroacetic acid Propionic acid
Teoliood g pelin oo forwse Do TGuonl  foruse  Dowon TGLENT (olee  petmin TONCY foruse
(9/kg) (9/kg) (9/kg) (g/kg) (g/kg) (9/kg) (9/kg) (9/kg)
Apple juice 2 0 <0.001 0.6 (1.0% 0 <0.001  —(1.0% 0 <0.001 - 0 <0.1 -
Butter 1 0 <0.001 - 0 <0.001 - 0 <0.001 050 0 <0.1 -
Cake 3 2 <0.001-0008 — 2 <0.001-0.088  — 0 <0.001 - 1 <0106 25
Cheese 12 10 <0.001-0037  — 1 <0.001-1.8 30 0 <0.001 050 0 <0.1 3.0
Jam 5 2 <0.001-0007 — 0 <0.001 1.0 0 <0.001 - 0 <0.1 -
Margarin 2 0 <0.001 1.0 0 <0.001 1.0 0 <0.001 050 0 <0.1 -
(F;;C';f;sfgsge) 2 0 <0.001 - 2 0.16-0.17 1.0 0 <0.001 - 0 <0.1 -
Z:]C'\;:sggg?)d 10 0 <0.001 - 2 <0.001-0.099  0.50 0 <0.001 - 0 <0.1 -
(P}i?rl::sr?i)fmd 3 1 <0001-0001 — 0 <0.001 - 0 <0001  — 0 <0.1 -
Processed meat 30 6 <0.001-0.003 - 9 <0.001-1.3 2.0 0 <0.001 — 0 <0.1 -
z’éggstfjigrie " 6 1 <0.001-0005 — 3 <0.001-021 1.0 0 <0.001 - 0 <0.1 -
Ségﬁssljimoke 9 1 0.001 - 1 0.56 15 0 <0.001 - 0 <0.1 -
Spégﬁgosjigmers) 0 <0.001 - 0 <0.001 - 0 <0.001 - 0 <0.1 -
Steamed fish 13 0 <0.001 - 4 <0.001-090 2.0 0 <0.001 - 0 <0.1 -
paste
* Criterion for fruit juice to use for the production of the cake.
2 1
5 mg/kg [2]
0.005 g/kg 1 5
1
(18]
[9] 1
[8] mg/kg
0.1
23 27 g/kg
[16] 1 1 ADI
26 33g¢g 28 g [19]
0.011g/kg
1 0.031 mg 1
ADI 0 5mgkgbw[17] 3)
60 kg 300 mg 22
1/10000 1 4
3 1 4
1 Fig.1
0.10
1.8 g/kg 1
0.002 g/kg 1
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***** y =0.001 + 0.958 x
R =0.999

0 0.5 1

15 2

Content (g/kg) by the official method

Fig.1 Correlation between sorbic acid content analyzed
by the official method and that by the present method in
positive samples.

14

ADI 1/10000
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