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Table 1. Effects of metal chelators on benzene formation

Chelator Conc. Benzene Formation, ppb
| 2 3 avg
NONE — 106 135 134 125
(CONTROL)
EDTA 0. mM N.D. N.D. N.D. N.D.
0.5 mM N.D. N.D. N.D. N.D.
DTPA 0.1 mM N.D. N.D. N.D. N.D.
0.5 mM N.D. N.D. N.D. N.D.
Duration : 8 days
Control : 0.04% Sodium benzoate + 0.025% Ascorbic acid
Table 2. Effects of hydrogen peroxide and UV light on benzene formation
Treatment Benzene Formation, ppb
UV 18hrs UV 24hrs
Control 157.7 184.3
0.04°NaB +0.6%H-0: 5.7 9.4
0.04°NaB +1.2%H.0: 2.4 2.2
Control +0.6%H:0. 921.3 389.6
Control +1.2%H:0: 475.5 318.8
0.04%NaB N.D. 2.4
Control : 0.04% Scodium benzoate + 0.025% Ascorbic acid
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tions.
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the 0.025% ascorbic acid and 0.04% sodium benzo-
ate mixed aqueous solution after 8-day-storage.
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Table 3. Influential factors (NaB and CA) in application to apple juice

Sample Treatment

Benzene Formation, ppb

Apple Juice
Apple Juice + 0.04%NaB

Apple Juice

+ 0.08%NaB

Apple Juice + 0.04%NaB + 0.1% CA
Apple Juice + 0.08%NaB + 0.1% CA

0.3

1.3

1.4
1.3
1.1

Duration : 8 days
NaB : Sodium benzoate CA : Citric Acid
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Figure 7. Effect of water treated with chelex 100 re-
sin on benzene formation of ascorbic acid at the 0.
04% sodium benzoate aqueous solution after 8-day-
storage. (a = water was treated with chelex 100, b
= water was not treated.)

Each point represents the means of three determina-
tions.
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Studies on Benzene Formation in Beverages

PI-CHIOU CHANG AND *KEN KU

National Laboratories of Foods and Drugs, Department of Health, Executive Yuan

*U.S. Food and Drug Administration

ABSTRACT

(Gas chromatography with a purge and trap
apparatus was used to study the effects of be-
nzene formation in mixtures of ascorbic acd
and sodium benzoate. Ascorbic acid, sodium
benzoate, citric acid, free radical scavenger, met-
al chelator, metal 1on and hydroxyl radical were
found to have inductive or inhibitive etfects on
benzene formation individually. On the eighth
storage day, with one component’s concentra-
tion constant, the benzene content in the mix-
ture increased as the concentration of the other
component increased but, after reaching a ce-
de-
creased gradually. The results showed that citric

rtainn  concentration, the benzene content

acid, free radical scavenger and metal chelator
had inhibitory effects on benzene formation.
However, at the beginning, the hydroxy radical
and metal 1on had an inductive effect on benze-
ne formation as their concentrations increased
but, after concentration levels reached to a ce-
rtain point, the effect on benzene formation re-
versed.

Samples of oragne juice, apple juice and pi-
zza sauce mixed with sodium benzoate all sho-
wed no significant effect on benzene formation,
and the sample of apple juice plus citric acid
also showed no significant effect on benzene for-
mation.

Key words - Benzene formation, Sodium benzoate., Ascorbic acid, Beverage.
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