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Fig.1 Chemical Structures of Curcumin and Related Com-
pounds
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1) Initiation
H—>L. + H.
2) Propagation

L.+ 0, — LOO-

LOO: + LH —» LOOH + L.
3) Inhibition

LOO- + IH —> LOOH + I -(—> stable ! )
4) Termination.
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Fig.2 Radical Oxidation and Inhibition Mechanism of Food
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Fig.3 HPLC Analytical Data of Reaction with Curcumin and AIBN (2hr)
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Fig.4 Time Course of Curcumin and Reaction Products
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Fig.5 Isolation Scheme for Compounds A~H
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Fig.6 Chemical Sturctures of Compounds A, B, C and G
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Fig.8 Time Course of Compound I Production
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Fig.9 Isolation Scheme for Compunds I-1 and 1-2
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Dynamic Analysis on Chemical Conversion of a Spice Phenol (Curcumin)
in Food Model System
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Spice is well known to be rich in phenolic compounds. Some phenols can trap harmful
radical which generate not only in food but also in living cells. This trapping reaction
converts these phenols into phenolic radical materials. The radical species should be
disappeared finally by such as radical radical coupling reaction and radical oxidation. It
should be noted that the chemical structures of the phenols are modified in this process.
Analysis of the chemical conversion of the phenols would gave important information of
efficacy of spice phenol antioxidants. Curcumin is one of the famous spice phenols, which
has been widely used in food as a yellow pigment. Curcumin was originally isolated from
turmeric and, recently, other curcuminoids were also found in turmeric-related Zingiber-
aceae plants. These curcuminoids are powerful food antioxidants which are also expected
as effective human disease preventive materials. This report deals with analitical results
of radicalic curcumin conversion obtained by means of HPLC and chemical structure
analyses.

Radicalic reaction products of curcumin with AIBN was analyzed by HPLC. Many
peaks were observed. However, the products could be divided into two types. One was non
yellow type which was observed in r.t. 6~9 min and was accumulated continuously, and
another was yellow type which was observed in r.t. at 25~29 min. These compounds were
purified and the chemical structures were elucidated. Non yellow compounds are ferulic
acid, vanillin, and diketone, which would be produced by radicalic fragmentation reaction.
Five compounds were also isolated form yellow mixture and these chemical structures
were very similar to each other. A main compound G was intensively analyzed and was
revealed that G is curcumin-curcumin dimeric compounds. Structural information of both
type compounds indicated that radical reaction of curcumin was terminated at trans
olefinic position of curcumin.

Radical reaction of curcumin was also analyzed in the presence of lipid, one of
important food constituents. HPLC analytical data of the reaction using methyl linoleate
was significantly different. A new peak was observed at r.t. 14 min. Isolation of the peak
compound gave small amount of compound I-1 and I-2. The chemical structures of I-1

and [-2 was investigated. NMR data indicated that both I-1 and I-2 were cross coupling
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products with curcumin and lipid. MS of I-1 and I-2 gave molecular ion peak at m/z 692,
indicating that I was constituted of curcumin, methyl linoleate and oxygen. Futher
structural elucidation is now in progress.

This reseach project clarified that curcumin was converted to fragment or dimeric
compounds during the antioxidant reaction and in the presence of lipid, curcumin was

converted to cross coupling products with lipid.



