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Antioxidant activity and inhibitory effect of melatonin and
the relative indole compounds on perilla oil oxidation

Seok Joong Kim*

Department of Food and Nutrition, Dongduk Women's University

Abstract Melatonin, known as a powerful wide-spectrum antioxidant, is consumed as a food supplement in some
countries, but its applicability as an antioxidant additive was not yet studied. Therefore, we evaluated the antioxidant
activity of melatonin by DPPH, ABTS, FRAP and ORAC assays as well as its ability to inhibit perilla oil oxidation. The
activities of four other related indoles were also compared. Melatonin showed the highest antioxidant activity (mmol trolox
equivalent per mol indole, mmol TE) in ORAC (2,159) assay, but a low antioxidant activity in DPPH (0.63), ABTS (91),
and FRAP (764) assays, whereas serotonin showed an opposite result. Addition of 1% (w/w) melatonin to perilla oil
extended the induction period of oxidation up to about 2 times (2.93+£0.47 h) compared to that of control (1.43+0.26 h)
in the Rancimat assay, corresponding to almost 50% of the ability of butylated hydroxyl toluene (BHT). Tryptamine was
the most effective indole that inhibited perilla oil oxidation (9.53£1.43 h).
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Fig. 1. Preferred biosynthesis pathway and structure of melatonin and its related indole compounds in animals (solid lines) and plants
(dashed lines). Trolox was shown for the structural comparison with indole compounds. TPH, tryptophan hydroxylase; AAAD, aromatic amino
acid decarboxylase; SNAT, serotonin N-acetyltransferase; ASMT, N-acetylserotonin O-methyltransferase; TDC, tryptophan decarboxylase;
T5H, tryptamine 5-hydroxylase; CAMT, cafteic acid O-methyltransferase.
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Fig. 2. Antioxidant activity of indole compounds measured by DPPH assay. Trolox was used for the activity comparison. (A) Normal plot
for DPPH radical scavenging activity expressed in inhibition (%) depending on the concentration of indole compound. (B) Double-reciprocal
plot obtained by plotting the reciprocal of mean value of inhibition (%) versus the reciprocal of mean value of concentration.
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Table 1. Antioxidant activity parameters (EC,;, AOD,,, net AUC;, and mol TE) of indole compounds according to assay methods

DPPH ABTS FRAP ORAC
Compounds EC;, mmol EC;, mmol AOD, mmol net mmol
(mM) TE (mM) TE (mM) TE AUC, (mM) TE
Trolox 0.233 1,000 0.268 1,000 0.068 1,000 5.110 1,000
Tryptophan -* -* 1.631 164 -* -* 2.845 1,793
Serotonin 0.163 1,700 0.121 2,215 0.031 2,194 5.367 950
N-Acetylserotonin 0.175 1,297 0.114 2,351 0.040 1,700 nd** nd**
Tryptamine 40.188 5.65 0.500 536 3.784 18 2.631 1,939
Melatonin 357.592 0.63 2937 91 0.089 764 2.363 2,159

EC,,, mmol TE, AOD,,, and net AUC, were defined in material and methods. These parameters were obtained from the regression curves of the
double reciprocal plots on indole compounds in assays, of which correlation coefficients (r*) were over 0.994 except for tryptamine (0.958) in
DPPH assay, and tryptophan (0.971) and melatonin (0.956) in ABTS assay. *: activity was not found. **: not determined.
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Fig. 3. Antioxidant activities of indole compounds measured by ABTS (A), FRAP (B) and ORAC (C) assays. Trolox was used for the
activity comparison. ABTS" radical scavenging (ABTS), ferric reducing (FRAP) and peroxy radical scavenging (ORAC) activities were
expressed in inhibition (%), O.D. at 593 nm, and net AUC, respectively. The double-reciprocal plots were obtained by the same way as in Fig. 2
for all assays (data not shown). For the plots in FRAP and ORAC assay, the reciprocals of O.D. at 593 nm and net AUC were used, respectively,

instead of inhibition (%) in DPPH and ABTS assays
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Fig. 4. Effect of indole compounds on the induction period
during the oxidation of perilla oil. BHT was used for the
comparison.
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