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Studies on Antioxidant Activity of Amino-Carbonyl
Reaction Products

Part III.

Antioxidant Activity of Browning

Solution of Various Sugar or Aldehyde
with Tryptophan

Ytichiréd Tomira

(Laboratory of Animal Nutrition)
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Fig. 1. Antioxidant Activity of Browning
Solution of Various sugars with
Tryptophan.

Linoleic acid was dissolved in ethyl
alcoho! and diluted with 0.05M phos-
phate buffer of pH 7.5. This solution,
containing 20% ethyl alcohol, was used
as the substrate.

Five ml. of incubation mixture con-
sisting of 2.5 ml. of linoleic acid solution
and 2.5ml. of the adequately diluted
browning-solution was shaken at 40°C.

Final concentration of linoleic acid
was 10~2M. The concentration in in-
cubation mixtue, shown on the basis of
initially given amino acid, was 2>X1075M.

A mixture of 10-2M L-tryptophan and
10~2M sugar in buffer solution was heat-
ed at 120°C for 1 Ar..

Peroxide value (POV) was determined
as ODsy, by the method of the previous
paper.?
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Fig. 2. Antioxidant Activity of Browning

Solution of Various Sugars
Tryptophan.
Experimental conditions were the same
as shown in the legend of Fig. 1.
TBA was determined according to the
method of previous paper.?
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Table 1. Color Intensity of Browning Solution of Various Sugars
with Tryptophan.
- - i
(wistl}llgaTI;‘p.) DLGlyceroseiDErythrosei D-Ribose | D-Xylose iD—Glucose D~FructoseI D-Sorbitol
Color | [
Intensity 2. 800 i 1. 497 1. 428 1. 565 ‘ 0.934 1.131 ! 0.093
_ (ODy30) 1 ! !

Preparation of browning solution was the same as shown in the legend of Fig. 1.
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Table 2. Antioxidant Activity and Color
Intensity of Browning Solution
of Various Aldehydes with

Tryptophan.
t Color o a)
Aldehyde (with L-Trp.) |Intensity P(Ozylﬁ)
o R (9 D 43 0) ’
Acetaldehyde [ 0. 053 81
Propionaldehyde 0.073 45
n-Capronaldehyde ‘ 0.044 91
Acrolein I 2,175 11
léilethylgllglohxa(l1 ' 5.325 15
yceraldehyde |
(DL-Glycerose) ; 3.700 | 17
Furfral i 0.341 64
Benzaldehyde L 0.062 81
Phenylacrolein 0.380 ! 63
p-Hydroxy-benzaldehyde ‘ 0.180 ! 63

Preparation of the browning solution was
the same as the shown in the legend of
Fig. 1, except that the sealed tube was
used and the sugar was replaced by the
aldehyde.

The concentration in incubation mixture,
shown on the basis of initially given L-
tryptophan, was 5X10-5 M..

a): The values are shown as the percentage
to peroxide value of the control experi-
ment without browning solution after
incubation for 24 hr..
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Table 3.

Color Intensity and Electron Donating Ability of Browning

Solution of Various Tryptophan-Related Compound with

Glucose.

Compound (with D-glucose) E Color intensity

Electron Donating

Kynurenine
Quinolic acid
4-Hydroxy quinoline
Kynurenic acid

6-Hydroxy kynurenic acid
8-Hydroxy kynurenic acid
2-Keto-7-hydroxy indol acetic acid
5-Hydroxy indol acetic acid

Cataline

(OD,30) Ability?

| 9. 050 0.065
| 0.258 0.029
; 7.150 0.150
! 1. 200 0. 029
3.167 0. 689

7. 760 0. 415

0. 420 10.750

0. 850 33. 000

34. 600 130. 000

Preparation of browning solution was the same as the one shown in the
legend of Fig. 4.
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Fig. 3. Antioxidant Activity of Tryptophan

Related Compounds.

Five ml. of incubation mixture consisting
of 2.5ml. the linoleic acid solution and 2.5

ml. of the adequately-diluted
solution was shaken at 40°C. Final concent-
ration of the compound was 1073M.

2. 4-Hydroxy-quino-
line, 3. Quinolic acid, 4. Kynurenine,

5. 2-Keto-7-hydroxy-indol acetic acid,

7. 6-Hydroxy kynurenic
acid, 8. 5-Hydroxy-indol acetic acid,

1. Kynurenic acid,

6. Cathaline,

9. 8-Hydroxy-kynurenic acid.
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Fig. 4. Antioxidant Activity of Browning

Solution of Tryptophan Related
Compounds with Glucose.

A mixtrre of 107M tryptophan-related
compound and 10-2M D-glucose in 0.05M
phosphate buffer of pH 7.5 was heated
at 120°C for 1 hr..

Figures on curves indicated the concent-
ration in incubation mixture, shown on
the basis of the initially given tryptophan-
related compound.

Quinolic acid, 2): Kynurenic acid,
4-Hydroxy-quinoline, 4): Kynurenine,
6-Hydroxy-kynurenic acid,
8-Hydroxy-kynurenic acid,
5-Hydroxy-indol acetic acid,
2-Keto-7-hydroxy indol acetic acid,
Cataline.
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Summary

The possible structures of the carbonyl compounds,

which, when heated with tryptophan,

were capable of raising the strong antioxidant activity out of the resulting browning solutions

were investigated.

As the reresult, it was found that «-, f-unsaturated-, a-keto- and a-hydroxy- compound were
effective, and that, in the cases of sugar used as carbonyl compounds, pentoses exerted stronger

effect than in those of hexose, tetrose

and triose.

On the other hand, some of the tryptophan-related compounds, which may be related to the
decomposed products of tryptophan produced by the browning reaction, were found to exhibit
some strong antioxidative effects and high electron-donating- abilities.



