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Synthetic antioxidants like butylated hydroxyanisole, butylated hydroxytoluene, tertiary butyl hydroquinone and propyl
gallate are widely used as preservatives in food industry. However, it has been reported that synthetic antioxidants produce
toxins and show carcinogenic effect. Therefore, it is an urgent need to identify potential non-toxic natural antioxidant sources.
For this, scientists, food manufacturers, producers and consumers have a great interest on photochemical and antioxidant
properties in plant materials. Some turmeric species have been reported for antioxidant activities. However, there are many
species of turmeric (Curcuma spp.) of which some have multiple strains/varieties that may have different active ingredients
and biological activities. Therefore, we compared the total phenolic, flavonoid levels and antioxidant activity of three Curcuma
longa strains (Ryudai gold, Okinawa ukon, BK2), C. xanthorrhiza, C. aromatica, C. amada and C. zedoaria. The antioxidant
activity was determined using the 1,1-diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging activity, oxygen radical
absorbance capacity (ORAC) and reducing power assay. Turmeric Ryudai gold contained the highest concentration of
polyphenols (157.43 mg GAE/g extract), flavonoids (1089.507 mg Rutin/g extract). It also showed the highest DPPH radical-
scavenging activity with the lowest 50% inhibitory concentration (IC50) (26.36 ug/mL), ORAC (14090 pMol TE/g extract) and
reducing power absorbance (0.33). For this, Ryudai gold was chosen for isolation of antioxidant compounds using silica gel
column, toyopearl HW-40F column and high-performance liquid chromatography. Structural identification of the antioxidant
compounds was conducted using 1H NMR, 13C NMR and liquid chromatography-tandem mass spectrometry. The purified
antioxidant compounds were curcumin (1), demethoxycurcumin (2) and bisdemethoxycurcumin (3). The IC, for DPPH
of curcumin, demethoxycurcumin and bisdemethoxycurcumin were 17.66 uM, 47.81 pM and 196.42 uM, respectively. Our
findings suggested that the Curcuma longa strain Ryudai gold (developed by the University of the Ryukyus, Okinawa, Japan) is
a promising source of natural antioxidants which could be used for feed additives/preservatives to the benefits to consumers.
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