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Abstract

Melanoidins, as brown colored polymers, are formed through the diversified reaction systems of Maillard type
and other reactions. Melanoidins are important components in relation to food quality and also are known to
have antioxidative, mutagenic and antimutagenic activities. Since these aspects have been extensively reviwed
elsewhere,, only the recent studies regarding to their antioxidative and antimutagenic activities are discussed in
this review. Even though their mechanisms are not clearly identified, melanoidins or specific fractions isolated
from their mixtures have shown varied antioxidative activities depending on the reaction systems and reaction
conditions. Those activities presumely are derived from the complex functional properties of hydrogen /electron
donors and metal chelating power, which are originated from their reductone structure and others. It is
considered that pyrolysate and other mutagens are formed by the given conditions in some cases during
browning reaction, whereas melanoidins and their fractions have antimutagenic effects on chemical and other
mutagens. There are positive correlationship among the color intensity, antioxidative activity and anti-
mutagenicity of melanoidins or their fractions. These suggest that the antimutagenicity of melanoidins could be
attributed to their antioxidative properties, however, it might also be due to other factors, because the relevant
responses for antimutagenicity are very complicate and not clear. Accordingly, further studies are required to
determine the actual acitivities and mechanisms involved in antioxidation and (anti)mutagenicity of melanoidins
by reaction systems / conditions and by the isolated fractions. And also, additional studies are needed to evaluate
the applications of melanoidins and their relevant effects to food and human health.
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Table 1. Antioxidative activity and desmutagenic effect of melanoidins prepared from glycine and glucose reaction®
Maillard reaction products in(t:;:;)i:ya R:g::ﬁ,y,:g e;\crt]itxl/(i)t);lfjpaé)l{//? Loss of mutagenicity (%)
0.5mg 2.0mg Trp-P-1 Trip-P-2  Glu-P-1  Glu-P-2 1Q
Unfractionated 2.00 0.22 147.0 24.0 14.0 59.0 49.4 67.2 63.3
Below MW 1000 0.14 0.19 265.0 37.0 1.1 8.3 0.5 111 -
MW 1000 to 5000 5.67 0.62 415 21.0 52.8 63.9 48.3 72.9 72.4
Above MW 5000 7.09 0.68 31.1 21.3 66.2 72.7 67.3 88.9 87.2
Nondialyzable melanoidin 6.89 0.71 31.6 21.7 62.1 70.8 66.3 757 719
Ozone-treated melanoidin 0.52 0.17 36.5 28.5 54.2 61.3 80.3 88.7 88.3
Reduced melanoidin 2.31 0.37 37.0 20.0 46.6 - - - 56.4

* Expressed as optical density at 470nm ; 2mg of each Maillard reaction product was dissolved in Iml of deionized water
* 2mg of a sample was oxidized with potassium ferricyanide and the reducing ability was expressed as the equivalent weight of

sample

€0.5 or 2.0mg of a sample was incubated with 1g of linoleic acid at 45° C for 48 hr. The POV (peroxide value, millieq./kg) of lino-
leic acid before and after incubation was 4.0 and 223, respectively

4 Trp-P-1(0.18nmol), Trp-P-2(0.08nmol), Glu-P-1(0.20nmol}, Glu-P-2(2.26nmol) or 1Q(0.02nmol) was incubated with or
without each Maillard reaction product(2mg) at 37°C for 30min prior to preincubation. At the concentration of each sample

(2mg/plate) the growth of Salmonella typhimurium TA98 was not affected. The numbers of His*

revertants without Maillard

reaction products were 343,1745, 2400, 992 and 1975 colonies for Trp-P-1, Trp-P-2, Glu-P-1, Glu-P-2 and 1Q), respectively
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Table 2. Effect of browning products from soybean sauce on
the mutagenicity of aflatoxin B in Salmonella typh-
imurium strains of TA98 and TA100"

Revertants/plate*”

Strains R —
eaction time (days) Spontaneous
‘ 0 2
TA 98 912+68* 540% 6 93+ 9
TA100 596 +35* 304+%12 16610

¥ Mutagenicity of aflatoxin By which was reacted with 0.05% of
soybean sauce browning products at pH 7 for 2 days and
30° C in Salmonella typhimurium strains of TA 98 and TA 100

¥ Values shown are meantstandard deviation of three de-
terminations and those asterisked beside value differ sign-
ificantly from those not asterisked by Student’ s paired t-test
(p<0.05)
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