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Studies on the Influences of Gamma Irradiation
upon Food Additives-1I

Gamma Radiolysis of Food Preservatives in Fish-
or Whale-meat Homogenate

By
Moritsugu HAMADA and Shinya ISHIO

A study was carried out on the gamma radiolysis behavior of some food
preservatives, 1. e, potassium sorbate, sodium dehydroacetate (DHA),
chlortetracycline hydrogen chloride (CTC), and 2 -(2 ~furyl)~ 3 -(5 -nitro- 2
~furyl) acrylamide (FF) in fish and whale meat homogenates. These substances
were respectively added to fish and whale meat, and the mixtures were homo-
genized. The homogenates were subjected to gamma irradiation at different
doses ranging from 10* to 5.0 x 105 rad. After the irradiation, sorbate and
DHA in the homogenates were distilled and determined by spectrophotometry.
On the other hand, CTC and FF were extracted with suitable extractants from
the homogenates and then determined by bioassay. Destruction percent of the
substances in the homogenates increased with increasing does of gamma rays.
From the calculation based on destruction percent, the respective G value of
the substances in the homogenates was obtained : In the fish homogenate,
sorbate, 2.18;DHA, 0.18;CTC, 0.07:FF, 0.87. In the whale meat homo-
genate, DHA, 0.48;CTC, 0.03;FF, 0.26. Compared with G values of the sub-
stances in aqueous solution described in the first report of this series, the values
in fish and whale meat homogenates were smaller in some extent.
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Table 1. Conditions of gamma irradiation for
the radiolysis of food preservatives
in fish- or whale-muscle homogenate

Dose  Irrad. Irrad.

Sample rate  period dose
(x10' rad/h) C(hour) (X1 rad)
Potassium 2.50 4.0 10.0
sorbate 7.50 4.0 30.0
12.50 4.0 50.0
2.00 5.0 10.0
Sodium

dehydroacetate 4.00 5.0 20.0
4.00 12.5 50.0
7.21 0.7 5.0
. 10.70 0.7 7.5
Ch]ortetracych'ne 14.30 0.7 10.0

hydrogen chioride
14.30 1.4 20.0
14.30 3.5 50.0
1.43 0.7 1.0
2~ (2~furyl) -3~ 2.86 0.7 2.0
(5~nitro—2-furyl) 7.14 0.7 5.0
acrylamide 10.70 0.7 7.5
14.30 0.7 10.0
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Fig. 1. Gamma radiolysis of potas-

sium sorbate in  muscle
homogenate of horse
mackerel () and in aqueous
solution (-},
Gamma radiolysis of sorbate
in aqueous solution was
calculated according to the
equation shown in  the
previous paperl). Initial
concentration of sorbate in
muscle homogenate and in
aqueous solution, 1,56x10~3
mol/l.
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Fig. 2.  Gamma radiolysis of sodium
dehydroacetate (DHA) in
muscle homogenate of
mackerel () or whale (@),
and in agueous solution (--).
Gamma radiolysis of DHA in
aqueous solution was calcula-
ted according to the equation
shown in the previous
paperV), Initial concentration
of DHA in muscle homoge-
nate and in aqueous solution,
1.04x1073 mol/L
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Fig. 3. Gamma radiolysis of chior-
tetracycline hydrogen chio-
ride (CTC) in muscle homo-
genate of horse mackerel (O)
or whale (@), and inaqueous
solution (-~). Gamma radio-
lysis of CTC in aqueous solu-
tion was calculated according
to the equation shown in the
previous paper!). Initial con-
centration of CTC in muscle
homogenate and in aqueous
solution, 1.94x10~5 mol/l,
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Fig. 4. Gamma radiolysis of 2-(2-

furyl)-3-(5-nitro-2-furyl)
acrylamide (FF) in muscle
homogenate of horse
mackerel (O) or whale (@),
and in agueous solution (--).
Gamma radiolysis of FF in
agueous solution was calcula-
ted according to the equation
shown in the previous paper?),
Initial concentration of FF in
muscle homogenate and in
aqueous solution, 8.26x10-5
mol/l.
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Table 2. G values for the gamma radiolysis of potassium sorbate in muscle homogenate

of horse mackerel

Irrad. dose Remained

Decomposed e

(%16* rad) (%1072 mol/!) (X107 mol/!) G value C+o
0 1.56 -
10.0 1.35 2.03
+
30.0 0.86 9.95 2.18+0.13
50.0 0.39 2.26

G value of potassium sorbate in aqueous solution was estimated to be 4.69 £0.621.

Table 3. G values for the gamma radiolysis of sodium dehydroacetate in muscle

homogenate of mackerel or whale

Muscle Irrad. dose Remained Decomposed G value Cto
homogenate (X10* rad) (x107* mol//) (x107* mol/]) g -
0 1.04 - -
Mackerel 20.0 1.01 0.03 0.14 0.18:£0.05
50.0 0.93 0.11 0.21
0 1.04 - -
16.0 0.98 0.06 0.58
- _{.
Whale 20.0 0.93 0.1 0.53 0.48£0.13
50.0 0.87 0.17 0.33

G value of sodium dehydroacetate in aqueous solution was estimated to be 2.02£0.41Y.

Table 4. G values for the gamma radiolysis of chlortetracycline hydrogen chloride
in muscle homogenate of horse mackerel or whale

Muscle Irrad. dose Remained Decomposed G value Cio
homogenate (x10* rad) (x10~° mol/{) (X107 mol/l)
0 1.94 - -
5.0 1.73 0.21 0,04
Horse 7.5 1.53 0.41 0.05 0.070.02
mackerel
10.0 0.99 0.95 0.09
20.0 0.35 1.59 0.08
0 1.94 - -
5.0 1.83 0.11 0.02
Whale 10.0 1.54 0.40 0.04 0.03:£0.01
20.0 1.34 0.60 0.03
50.0 0.29 1.65 0.03

G value of chlortetracycline hydrogen chloride in aqueous solution was estimated to

be 1.77 & 0.351,
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Table 5. G values for the gamma radiolysis of 2-(2-furyl)-3-(5-nitro-2-furyl) acrylamide
in muscle homogenate of horse mackerel or whale

Muscle Irrad. dose Remained Decomposed - +
homogenate (X10* rad) (x107° mol/l) (x10"° mol//) G valve CEto
0 8.26 - -
Horse 1.0 7.51 0.75 0.72
mackerel 2.0 6.60 1.66 0.80 0.87%0.14
5.0 2.97 5.29 1.02
7.5 0.91 7.35 0.95
0 8.26 - -
2.0 7.68 0.58 0.28
Whale 5.0 7.18 1.08 0.21 0.26:£0.04
7.5 6.36 1.90 0.24
10.0 5.28 2.98 0.29

G value of 2-(2-furyl)-3-(5-nitro-2-furyl) acrylamide in aqueous solution was estimated to be

0.96 - 0.031,
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