Ann. Rep. Tokyo Metr. Inst. P.H., 54, 104-108, 2003

Simultaneous Determination of Preservatives in Foods Using Dialysis on Extraction Step
Yoko KASUYA |, Toshiharu MATSUDA , Mitsuo NAKAZATO and Kazuo YASUDA

An analytical method for 10 kinds of preservatives, benzoic acid, sorbic acid, dehydroacetic acid,
salicylic acid, methyl p-hydroxybenzoate, ethyl p-hydroxybenzoate, n-propyl p-hydroxybenzoate, isopropyl
p-hydroxybenzoate, n-butyl p-hydroxybenzoate and isobutyl p-hydroxybenzoate,in foods was developed.
Chopped or pulverized samples were packed into cellulose tubing with a small quantity of methanol-water
(8:2) and were dialyzed against methanol-water (8:2) for 24 hours. The dialyzate was passed through a
OASIS HLB cartridge, and the cartridge was washed with water and methanol-water (1:1).

Preservatives were eluted from the cartridge with methanol. Benzoic acid, sorbic acid,
dehydroacetic acid and salicylic acid in the eluate were separated on an Inertsil ODS-80A column with a
mobile phase of methanol-acetonitrile-5 mmol /L citrate buffer (pH 4.0)(1:2:7), and detected at 230 nm.
Six kinds of esters of p-hydroxybenzoic acid in the eluate were separated on an Inertsil ODS-80A column
with a mobile phase of methanol-acetonitrile-5 mmol /L citrate buffer (pH 4.0)(6:2:9), and detected at 254
nm.

The recoveries of 10 preservatives from various kinds of foods spiked at 100 p g/g ranged from
71.8~109 %. The detection limits of the preservatives were 10 p g/g in the samples. The proposed
method was especially useful for analysis of esters of p-hydroxybenzoic acid in foods containing oils and
fats.
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Table 1 Recoveries of 10 Kinds of Preservatives Added to Foods by Steam Distillation
Recovery
Sample B son owa U TIPSR Tho  koBu  Bu
Miso 38.4 98.1 105 104 235 39.2 534 37.4 345 26.5
Soy sauce 85.9 101 99.1 933 50.1 911 99.7 97.9 938 925
Bean jam 83.1 103 95.6 90.6 38 644 90.9 75.8 85.3 75.5
Ham 11.0 68.8 94.5 90.6 10.6 185 30.6 20.2 221 16.8
Tsubu uni 34.4 843 82.4 99.3 16.2 239 32.7 21.0 184 13.2
Rolled cake 30.1 786 90.5 96.5 12.2 184 24.8 15.6 140 10.4
Mayonnaise 50.9 96.1 103 925 20.6 19.3 19.2 12.3 107 7.8
Peanut butter 27.7 752 87.6 83.2 13.2 170 205 13.0 121 8.4
Cheese 24.3 854 73.3 614 214 26.3 33.2 25.1 278 24.4

Samples were spiked at 100 pg/g
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Table 2 Effect of Concentration of Methanol in Dialyzing Solution on Recoveries of Preservatives

Recovery
Conc.
sample MeOH SA SoA PHBA PHBA PHBA PHBA PHBA PHBA
-Me -t -isoPro -Pro -isoBu -Bu
0 95.3 95.0 94.8 954 824 65.6 48.6 418 236 21.2
30 96.7 97.0 96.5 94.3 91.2 75.9 63.0 572 387 36.2
Peanut butter g, 9.5 963 930 962 964 937 875 841 726 699
80 96.9 101 98.6 96.8 102 101 101 101 100 99.5
0 101 99.0 935 98.2 915 73.7 55.6 447 242 21.6
Rolled cake 30 99.0 101 101 975 101 99.6 92.9 88.2 721 68.6
50 100 99.0 99.2 98.8 98.8 99.6 96.9 96.6 935 93.0
80 101 101 974 99.3 100 99.3 95.2 95.9 93.7 94.0
0 88.0 925 90.0 79.0 78.2 79.5 60.8 540 288 26.0
Miso 30 93.1 934 914 84.7 975 91.4 86.0 82.7 68.6 65.6
50 97.8 974 96.5 894 96.9 98.8 96.5 95.2 919 91.2
80 98.4 99.3 98.3 854 97.7 101 98.7 975 96.1 95.6
Samples were spiked at 100 . /
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Fig.1 Effect of the Period of Dialysis on Recoverries of the Preservatives
Sample peanut butter

Dialysis temp room temperature
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Fig.2 Chromatograms of SA, BA, SoA and DHA in Test Solution before and after

Treatment with OASIS HLB Cartridge
before treatment with OASIS HLB cartridge

after treatment with OASIS HLB cartridge

Sample was soy sauce.
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Table 3 Recoveries of Preservatives Added to Foods

Recovery (%)

Sample PHBA PHBA PHBA PHBA PHBA PHBA
SA BA SoA DHA -Me -Et -isoPro -Pro -isoBu -Bu

Soy sauce 850+ 1.1 969+ 11 935+ 06 895+ 35 970+ 34 948+ 33 943+ 54 974+ 33 974+ 32 977+ 51
Rolled cake 101+ 0.7 101+ 15 965+ 12 971+ 28 996+ 17 993+ 18 97.7+ 22 973+ 24 951+ 30 940+ 64
Cheese 718+ 20 963+ 4 984+ 37 777+ 32 108+ 50 107+ 54 105+ 56 105+ 56 102+ 62 101t 64
Ham 101+ 12 961+ 37 987+ 32 832+ 32 105+ 40 105+ 44 102+ 51 104+ 49 100+ 56 101+ 5.6
Mayonnaise 109+ 04 987+ 08 102+ 31 963+ 09 104+ 19 102+ 21 995+ 22 991+ 22 953+ 21 952+ 29

Peanut butter 969+ 38 101+ 20 986+ 12 968+ 20 100+ 1.0 990+ 19 990+ 1.7 983+ 12 983+ 16 981+ 16
Meant S.D., n=3, 100y / spiked
Samples were dialyzed against 80 % methanol.
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