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Studies on Antioxidant Activity of Amino-Carbonyl
Reaction Products

Part IV. Antioxidative Substances in Reaction
Products of Tryptophan with Glucose

Ytichiré TomiTa
(Laboratory of Animal Nutrition)
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Fig. 1. Absorption Spectra of Browning
Solutions of Glycine, Lysine and
Tryptophan with Glucose.

A mixture of 0.4M D-glucose and 0.1 M
amino acid in 0.1 M phosphate buffer of pH
9.0 was heated at 120°C for 1 hr..

SG : DL-glycine-D-glucose (dilution ratio,

A ; 100-fold, B; 10-fold)
SL: L-lysine-HCIl-D-glucose (dilution ratio,
A ; 100-fold, B; 10-fold)
ST : L-tryptophan-D-glucose (dilution ratio,
A 1,000-fold, B; 10-fold)
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Fig. 2. Absorption Spectra of the Inner
and the Quter Solution after dialy-
sis of Browning Solution of Try-
ptophan with Glucose.

Preparation of browning solution was the
same as shown in the legend of Fig. 1.

Ten ml. of the resulting browning solution
was dialysed against 100ml. of the distilled
water for 3 days at 5°C, renewing the outer
solution every day, and these outer solu-
tions were shown as Outer I, II and III,
respectively.

The inner and the outer solutions used
for the measurement of absorption spectrum
were prepared, corresponding to the solution
diluted to 5- and 50-fold for the mother
browning solution, respectively.
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Table 1. Influence of Lyophilization on 1007 .
Antioxidant Activity of Brown- » SG-outer I
ing Solution. SL-outer I
. .. R -outer I
Browning Ant10x1d_ant activity? ST-outer
solution ‘ —_ Lyophilized ©
(with D-glucose) POVI TBA | POV | TBA - 50 SGinmer
RCORMED) (%) | (%> o ST
DL-glycine i 34 | 80 54 i 80
L-lysine |24 60 48 78
L-tryptophan \ 6 8 26 | 27 SL-inner
) Preparation of browning solution was the i o STeinner
0 b :

same as shown in the legend of Fig. 1.
Five ml. of incubation mixture consisting

of 2.5ml. of 2XX10~2M. linoleic acid solution

and 2.5 ml. of the diluted browning solution

(100-fold) was shaken at 40°C for 24 or 50

hr..

a): The values in the table are the percen-
tage to the peroxide value or TBA value
of the control experiment without brown-
ing solution.
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Fig. 3. Antioxidant Activity of Lyophilized
reaction products,

Preparations of browning solution and
dialysis were the same as shown in the
legend of Fig. 1 and 2.

Incubation for the autoxidation of linoleic
acid was the same as shown in the legend
of Table 2., except that the solid matter
obtained by lyophilization was added in
incubation mixture, and that the incubation
time was 20 hr..
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Table 2. Influence of Lyophilization on Antioxidant Activity of Inner
and Outer solution after Dialysis of Browning Solution.
POV (%)
Browning solution
Inner Outer 1 Outer
(with D-glucose) 1 - i

1 ——  [Lyophilized] = —— | Lyophilized 11 I
DL-glycine L 60 64 81 95 12 | 111
L-lysine ' 20 23 51 64 100 110
L-tryptophan | 7 5 20 31 89 ‘ 92

Experimental conditions were the same as shown in the legend of Fig. 1 and 2,

The absorbances of inner and outer solution, which was followed by incubation with
linoleic acid solution, were adjusted to be equal to them, of the mother browning solution
diluted to 1,000-fold; the wavelength applied the browning solution of glycine- and lysine-
glucose was 280 my, and tryptophan-glucose was 290 mu.
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Table 3. Thin Layer Chromatography of Browning Reaction Products
Prepared from Tryptophan and Glucose.
Spot A B ! C ’ D | E F
Rf | i
Reagent 0.72 0.61 0.48 \ 0.32 0.23 0.15
Pale Pale Pale
Color (naked) —_— — brown | brown _ brown
Ninhydrin (Nin.) — — + -+ + +
Ammoniacal AgNO, — — — + + +
Elson-Morgan’s — — — + — €
2, 3, 5, -Triphenyltetrazolium chloride — — — 4 — 4
Ehrlich’s - — 4~ — + —
Diazotized sulfanilic acid (DSA) e — + + + +
«, a’-Diphenyl-g-picryl-hydrazyl (DPPH) — -+ -+ + + +
Phosphomolybdic acid (P-Mo) — + -+ -+ + +
Emerie-Engel’s — — + + + +
2, 6~-Dichloro-quinone-chloroimide — —_— + + — +
Folin’s Phenol reagent — — + + + +
2-Thiobarbituric acid (TBA) - — - + — -+
Ferric thiocyanate (Fe-SCN) — — + + —_ +
2, 6-Dichlorophenolindophenol (DCPI) — — -+ + — +
Fluorescence (3650 A, UV Light) Bv{,‘ﬁ?iseh B&Jﬁﬂ’ Purple B\l;ll'filtseh Yellow Yeltl)?l‘lhémh

Silica gel G (0.25 mm), n-Butyl alcohol-Acetic acid-water (4: 1: 5)
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Fig. 4. Cation-exchange Chromatography
of Outer Solution after Dialysis
of Browning Solution of Trypto-
phan witli Glucose.

A mixture of 8.8mg. D-glucose and 5 mg.
L-tryptophan in 10ml. 0.05M phosphate
buffer of pH 7.5 was heated at 130°C for 1
hr., and then was followed by dialysis. The
resulting outer solution was chromatograph-
ed by the gradient elution method on Dowex
50-W(H*) column (2X15¢m) with developer
consisting of water and 6N HCI.

A fraction was collected 10ml of eluant,

Antioxidant activity was determined by
Anglin method!®,

Figures on the peak is fraction-number.
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Fig. 5. Absorption Spectra of Some
Fractions.
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Fig. 6. Absoption Spectra of Tryptopan
Solution and Browning solution
of Tryptophan with glucose.

——: L-tryptophan solution
------ : Browning solution
Solvent : 0.05M. phosphate-buffer, pH 7.5
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Fig. 7. Antioxidant Activiey of was frac-
tion obtained by Cation-Exchange
Chromatography of Browning Solu-
tion of Tryptophan with glucose.

Preparation of browning solution was the

same as shown in the legend of Fig. 4.

The resulting browning solution was chro-
matographed by the stepwise elution method
on Dowex 50-W(H*) column with the
hydrochloric acid solution of the concent-
ration indicated.
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JoTciEgRRLUI.. Chiddeo TLC Cr iy b

Table 4. Thin Layer Chromatography of Passed Fraction.

Rf Fluorescence l Nin. JEhrlich’s

DSA DCPI | TBA 1 Fe-SCN

i
0. 20 Pale blue ' — ! —

Silica gel G (0.25 mm),
n-Butyl alcohol-Acetic acid-water (4:1: 5)
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Table 5. Thin Layer Chromatography of
2.5 N HCI eluted fraction,

Rf Nin. DPPH | P-Mo TBA
0.78 — =+ — —
0. 60 # + + +
0.50 + + + s

Silica gel G (0.25 mm)
n-Butyl alcohol-Acetic acid-Water (4: 1: 5)
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Summary

For the detection of antioxidative compounds in the browning-reaction-products, various
combinations of some techniques were emploied; dialysis, lyophilization, spectrophotometric
method, ion-exchange column and thin layer chromatography. In addition, it was designed that
the rapid detecting method should be consisting of the combined reaction of the oxidation of
linoleic acid sprayed on the thin layer chromato-plate and the color reaction of ferric thiocya-
nate or TBA solution sprayed on the same plate.

As the result, it was ascertained that melanoidine that is the macromolecule and brown
colored compound was a major substance in the active agents and it was showed that it should
play an important role in antioxidant action of these products. Moreover, it was found that the
low molecular and colorless compounds such as the dialysable substances may be related to

bring forth a little effect.



