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Abstract

The present study was carried out to examine the antioxidative actions between the products of amino-
carbonyl reaction and commercial antioxidants, and investigate their synergistic effects. Nondialyzable
melanoidins exhibited more significantly in the antioxidative action than unfractionated melanoidins did. Al-
so, in the case of unfractionated melanoidins, both glycine and histidine were more effective than aspartic
acid for the antioxidative action. There was no significant difference among amino acids in the action of non-
dialyzable melanoidins. The unfractionated melanoidin was not as good as antioxidative action of the syn-
thetic antioxidants, butylated hydroxytoluene, tert-butyl hydroquinone and ascorbic acid ; however, the one
was superior to that of natural antioxidants, a-tocopherol and lecithin. Otherwise, the action of nondialyz-
able melanoidin was similar to that of synthetic antioxidant. The synergistic effects were increased in using
melanoidin with a-tocopherol and lecithin except for the systems of fructose-aspartic acid and fructose-
glycine in unfractionated melanoidins.
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Linoleic acid

Linoleic acid (linoleic acid 55%, oleic acid 35%, 7]
€} 10% ¥ : Fruka Chemie AG, Switzerland)& -2°C
ol 4} 7000rpm o 2. 1587 A4 el A|A A& 51 &
3 sl Algstgd e, GC A9 2 =& 60.7%
et

EHAtEA|
BHT (buthylated hydroxytoluene : Ueno, japan, &
99%), TBHQ (tert — butyl hydroguinone : Ueno, Japan,

Reaction mixture
Fructose 1mole
Amino acid 1mole
NaHCO: 0.25mole

Measured up to 500ml
with deionized water

|

Reflux (95° C, 10hr)

|

£ X 99%), a-tocopherol (Roche Co, Switzerland, X%
95%), lecithin (Centrol Soya, U.S.A., &% 99%) %
ascorbic acid(Dakeda Co., Japan, €% 99%)+ A&
71280 24 a-tocopherol (=5 95%)8 A2l ¢ =
E asdle o £571 9%l o, ol 52 A
1% FE2 Z A8l AH-g-3Hg o).

Melanoidin®| Z==|

Hl28ld melanoidin(unfractionated melan-

oidin)

Fig. 10l Yreldl ule} 7He] 1L flaskel| D-fructose Tm-
ole 3} 7} o}m] x AH(L-histidine, glycine : Sigma Ch-
emical Co., U.S.A, L-aspartic acid : Fluka Chemie AG,
Switzerland) Tmole ¥ NaHCOs 0.25moleg ¥ 3 &
o] &5 71ehe] s3] S M-S 500mi A
43l water bathol] 4] 10417} 73 A A2
Maillard W88 Qo 7} 2 o)L 31 AF 272
2% 3 9e A7 54 Azxste v 2 YA mela-
noidin® 2 i}

Concentration

Lyophilization

Maillard reaction products
{Unfractionated melanoidins)

Dialysis(standard cellulose tubing
: M. W. cut off 12000, D. W., 24hr)

Concentration

Lyophilization

Maillard reaction products
{Nondialyzable melanoidins)

Fig. 1. Preparation of Maillard reaction products (melanoidins) fram D-fructose and amino acids (L-histidine, glycine and aspar-

tic acid).
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Table 1. Yields of unfractionated and nondialyzable mela-
noidins derived from D-fructose and amino acid
system

Unfractionated  Nondialyzable

1 *
Model system melanoidins melanoidins Vields
Fructose — 200g 30g 15%
Glycine
Fructose — 180g 22g 12%
Histidine
Fructose — 200g 24g 12%
Aspartic acid

*Nondialyzable melanoidins / unfractionated melanoidins
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A : Unfractionated melanoidin
B : Nondialyzable melanoidin
C : Before maillard reaction

Before maillard reaction

299.0 CI.GCNM/QTG.) %34,

A : Fructose — histidine
B : Fructose — aspartic acid
C : Fructose — glycine

Fig. 2. Ultraviolet spectra of maillard reaction products prepared from D-fructose and amino acid system.
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Fig. 5. Comparison of antioxidant effect of unfractionated

melanoidins with antioxidants.

Unfractionated melanoidin , mg

Fig. 3. Effect of unfractionated melanoidins on oxidation of

linoleic acid.
Each amount of melanoidins was incubated with A
linoleic acid at 50° C for 7 days. D

Two milligrams of each melanoidin and antioxidant
were incubated with linoleic acid(1g) at 50°C for 7
days.

: LA+Fru-Gly, B : LA+Fru-His, C : LA+Fru-Asp,
: LA+BHT, E : LA+THBQ, F : LA +ascorbic acid,

G : LA+ a-tocopherol, H : LA+lecithin.
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Nondialyzable melanoidin, mg
Fig. 4. Effect of nondialyzable melanoidins on oxidation of
linoleic acid.
Each amount of melanoidins was incubated with
linoleic acid at 50° C for 7 days.
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Fig. 6. Comparison of antioxidant effect of nondialyzable
melanoidins with antioxidants.
Two milligrams of each melanoidin and antioxidant
were incubated with linoleic acid(1g) at 50°C for 7
days.
A : LA+Fru-Gly, B : LA+Fru-His, C : LA+Fru-Asp,
D : LA4+BHT, E : LA+TBHQ, F : LA+ ascorbic acid,
G : LA+a-tocopherol, H : LA+lecithin

Al Fol o] o]4-Ea gl dHAletA| 2o aFAbslA
£ vi237] g §4 3434 (BHT, TBHQ, asc-
orbic acid) B A< 8413}l (a-tocopherol, lecithin)2}
melanoidin®] 8Ak8}A & ¥ 23 AE Fig. 5 9 60l
delllgdel. = linoleic acid 1goll 7z =44 melanoid-
in 2mg ¥ 84F3tA] 2mg& 77 Aotete] 50°ColA] 7



Melanoidinz} A| ¢ AL 3tA) o} pab3babg vim W o 4RI} 691

A7k AAAIZ) F gHAsiA S 2AF A3 v YA
melanoidin 2 d Al BHT, TBHQ, ascorbic acid®.t}+=
ahakstAd o] Woi R & 4 3& el gl.2H, a-tocoph-
erol ¥ lecithin® ot 3H4skAjo] $-423F 2.2 e}
JehFig. 5.

i o] v EAA melanoidin A 9l A=
BHT, TBHQ, ascorbic acid9} 7 2] 7+& 34ts}A) 8- v}
el gl 2 ®, a-tocopherol, lecithin® t}e o} £5-%
4 shAd & ehdi gl ok (Fig. 6).

Melanoidinzt gM&tx|te] A&

FA " FA A Foll Wol] A5 21 BHT, TBHQ, as-
corbic acid, a-tocopherol, lecithin $-2] 3}Al3} A 2} 2]
A5 AHE 2A8E7] $18t melanoidin 1mga} 3444
3AE 2zt 1mgE A7t 50°Coll A 707 A A4
71 ¥ 43S 24 A E Fig. 7 7} 84 el
gt} L A3} BHT, TBHQ, ascorbic acide} & ¥4
A3} A 2} o] 8 ALgA o= ARt A8 D]
W7 Eol A5 ATRE FHY 4 g ol &
A3 34k A ¢} melanoidin L 2} A7} A 33 -4 3
At3Hs-& Zr3 gl e v 2 A3l A9 dojutx] ¢ty
wF£o 2 FZF} ubd ol a~tocopherol 2 lecithin}
Ze A A3t 2}l melanoidinT}e] B4 A}-4-A) 6l

850
A A:BHT [: X -tocopherol
A R E3:T8HG K3: tecithin
) : ascorbic acid
300}
250}
F;
< 200
o
H
13 E S =
>
o Sof
o
401
20
O Control A B c o

Fig. 7. Synergistic effects of unfractionated melanoidins on
antioxidative action of antioxidants.
One milligram of each antioxidant and melanoidin were
incubated with linoleic acid (1g) at 50° C for 7 days.
A : Linoleic acid (LA) + antioxidants
B : LA+antioxidants+Fru~-Gly
G : LA+antioxidants+Fru-His
D : LA+antioxidants+ Fru-Asp
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Fig. 8. Synergistic effects of nondialyzable melanoidins on
antioxidative action of antioxidants.
One milligram of each antioxidant and melanoidin were
incubated with linoleic acid (1g) at 50° C for 7 days.
A : Linoleic acid (LA) +antioxidants
B : LA+ antioxidants+ Fru-Gly
G : LA+antioxidants+Fru-His
D : LA+antioxidants+Fru-Asp
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