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Effects of 7-Irradiation on the Amino-Carbonyl Reaction

By Shunro KAWAKISHI, Joji OKUMURA and Mitsuo NAMIKI
Department of Food Science and Technology, Nagoya University, Chikusa-ku, Nagoya

Effects of 7-irradiation on the amino-carbonyl reaction were investigated with the
model system of various sugar-glycine solutions. The mixed solutions of sugar and
glycine were irradiated at 20°C with 7-rays from %°Co source under the presence and
absence of oxygen.

The browning, the increase in absorbance at 420 nm of this solution with heating,
was enhanced by irradiation, especially at the initial stage of browning reaction, but the
extents of browning depended on the kinds of sugars, and fructose, sorbose and sucrose
were more remarkable than other sugars. Their browning were more enhanced in the
basic solution than the case of neutral and acidic solution, and they were also increased
with irradiation doses. The browning between irradiated sugar and unirradiated glycine
solution was similar to that of irradiated sugar-glycine solution, and therefore, it was
assumed that this browning reaction was due to some fraction in the irradiated sugar.
On the browning in the system of the irradiated fructose-other amino acid, the cases of
histidine and tryptophane were more noiticeable.

Glycolaldehyde, glyceraldehyde and glucosone, which are known to produce by 7-
radiolysis of sugars, showed the browning on reaction with glycine, and the last one was

also detected in the irradiated fructose solution by paper chromatography.
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Fig. 1. Browning of the Irradiated Sugar-Glycine
Solutions by Heating.

Reaction mixture : 0.25M sugars and glycine,
irradiation dose : 1Mrad, heating : 80°C, absorp-
tion measurement : 420 nm.

—QO~ unirradiated, —@-— irradiated in
N,, —aA~— irradiated in air.
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Fig. 2. Dose Effects on Browning of the
Irradiated Sugar-Glycine Solutions
by Heating.

Reaction mixture : 0.25M sugars and
glycine, heating : 80°C, absorption meas-
urement : 420 nm.

—@— heated for 1hr,
—A— heated for 4hr.
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Fig. 3.
Solutions by Heating.

Reaction mixture : 0.25M sugars and glycine,
dose : 1Mrad in N, heating : 80°C, absorption measurement :

420nm.
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Fig. 4. Effects of Sugar Irradiation on Brow-

ning of the Sugar-Glycine Solutions by
Heating.

Reaction mixture : 0.25M irradiated sugars
and 0.25M unirradiated glycine, irradiation
dose : 1Mrad in N, heating : 80°C, absorption
measurement : 420nm.

—Q— unirradiated mixture, —@— ir-
radiated mixture, —M— irradiated sugar
and unirradiated glycine.
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Fig. 5. Browning of the Mixture of Some @ @ @ 6
Carbonyl Compounds and Glycine by Fig. 6. Paper Chromatogram of the Irradiated
Heating. Fructose Solution. In Comparison with
Reaction mixture : 5mM carbonyl com- Several Coloring Reagent.
pounds and 0.25M glycine, heating : 80°C, Sample : 50mM Fructose solution was ir-

absorption measurement : 420nm.

(1) p-glucuronic acid, (2) D-arabinose,
(3) D-erythrose, (4) DL-glyceraldehyde,
(5) glycolaldehyde, (6) dihydroxyacetone,
(7) glyoxal, (8) malondialdehyde, (9) D-
glucosone.
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Fig. 7. Paper Chromatogram of the Irradiated
Fructose Solution in Comparison with
Authentic Sample.
Sample : F ; irradiated fructose solution

(same with Fig. 6), (1) fructose, (2) gluco-
sone, (3) glucuronic acid, (4) arabinose,
(5) glyceraldehyde, (6) triose reductone,
(7) malondialdehyde, (8) glyoxal.

Solvent : #-BuOH : pyridine : H,0 (6:4: 3).

Coloring reagent : aniline-diphenylamine-
phosphoric acid, color : Bl ; blue, Br; brown,
OG ; olive-gray, OGr ; olive-green, P ; pale-
red, RBr; red-brown, Y ; yellow, YBr; yel-
low-brown.
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Reaction mixture : 20mM fructose and amino acid,
radiation dose :
urement : 420nm.

Amino acid : (1) glycine,
(4) phenylalanine,
(7) tryptophane,
radiated amino acid.
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Browning of the Irradiated Fructose-Amino Acid

Solutions by Heating.
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1Mrad, heating : 80°C, absorption meas-

(2) serine, (3) methionine,
(5) lysine (HCl salt), (6) histidine,
UT ; unirradiated tryptophane, U ; unir-
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