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Abstract

Tetrasodium pyrophosphate peroxidate can be crystallized as a hydrogen-peroxide-bound salt from the
solution of tetrasodium pyrophosphate and hydrogen peroxide. The antimicrobial activity and stability of the
compound were tested for the use as a food preservative. It showed antimicrobial activities against several
food spoilage microorganisms at the concentration of 0.1% (w/v), and was stable for 80 days in room
temperature as a form of 70% hydrogen-peroxide-bound tetrasodium pyrophosphate peroxidate. It was also
stable at the boiling temperature but decomposed significantly in the presence of metal ions. The compound
can be an effective food preservative at the 0.2% (w/v) concentration, which contains 0.03% (v/v) hydrogen
peroxide. The compound could be commercialized if the application area and usage direction as well as the
removal method of hydrogen peroxide were developed.
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Fig. 1. Antimicrobial activity of tetrasodium pyrophos-
phate peroxidate against E. coli W3110. The concentration
of its solution used for paper disc assay was 1, 0%; 2, 0.1
%; 3, 0.2%; 4, 0.3% (w/v).



1042 QA Eetex A 308 A 55 (1998)

2 4

Tetrasodium pyrophosphate peroxidate (%)

0.0 T T L T
0 20 40 60 80 100

Days
Fig. 2. Time course of tetrasodium pyrophosphate per-
oxidate decomposition at room temperature. The concent-
ration of tetrasodium pyrophosphate peroxidate solution is
o—®: 0.2%; B—M: 0.3% (w/v).
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Fig. 3. Effect of boiling on the decomposition of tetra-
sodium pyrophosphate peroxidate. The concentration of
tetrasodium pyrophosphate peroxidate solution is @—@:
0.2%; B—W: 0.3% (W/v).

Table 1. Effects of metalic ions and EDTA on the
stability of tetrasodium pyrophosphate peroxidate”

Relative content of residual H,O. (%)

Compounds Concent.rat?on of 1 mM 10 mM
metalic ions

Control® 100 100

EDTA 68 55

CaCl, 70 53

CuCl, 48 5

FeSO, 20 2

"The stability of tetrasodium pyrophosphate peroxidate was
decided by the content of residual H,0, in reaction mixture.
>The H,0, content measured without addition of metalic ion
is shown as 100%.
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Fig. 4. The content of H,0, (v/v) in tetrasodium pyro-
phosphate peroxidate solution (w/v).
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