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Abstract 2 3 9 0 0 6

Color parameters with colorimeter in CIELAB of fifty-one powdered rice cultivars were
evaluated. In addition, the active constituents in rice extracts were also determined for total
polyphenol content (TPC), anthocyanin (TAC), cyanidin-3-glucoside (cy-3-glu), antioxidant
activities. The TPC was measured by Folin — Ciocalteu reagent method while TAC and cy-3-glu
were determined by spectrophotometric method and HPLC, respectively. The antioxidant
activities were assessed using three different assays; ferric reducing antioxidant power (FRAP),

2,2-azino-bis-(3-ethylbenzothi azoline-6-sulphonic acid) diammonium salt (ABTS™) radical
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cation and oxygen radical absorbance capacity (ORAC) assays.  From preliminary color
_observation, rice were classified into 2 groups; pigmented (red, purple and glutinous black rice)
~and non-pigmented rice (brown and polished white rice). Both groups showed significant

differences in color pa:ameiers (L* a* b* hue and color difference (AE)). Non pigmented rice
hadIOWervaIue of a* but higher value of L* and b* compared with another. Moreover, a great
diﬁ'e}ence of each color parameter with in the same groups was observed indicating the effect of
cultivars and degree of milling. The same observation was found in chemical properties in which
TPC, TAC, cy-3-glu and antioxidant activities significantly varied. The extracts from pigmented
rice dramatically exhibited higher TPC, TAC, cy-3-glu and antioxidant activities than did the
non-pigmented varieties. Among them, glutinous dark rice (GDR) had the highest levels (;f TPC,
TAC, cy-3-glu and exhibited the greatest antioxidant activities.

- Correlation coefficients (r) of color parameters showed negative and positive ranging
between good and excellent correlation but no correlation were observed in a* and b* or a* and
C” (p<0.01). Positive correlations of TPC, TAC, cy-3-glu and three antioxidant activities were
determined with range of 0.572-0.943 (p<0.01). These correlations indicated that TPC and TAC
were responsible for the antioxidant activities. Furthermore, all color parameters also showed
pom"' to good in positive and negative correlation except no correlation between a* and TAC
(p<0.01). These results revealed the potential color parameters to indicate their active constituents.

The classification of rice cultivars using color parameters and chemical properties were
evaluated by two different chemometric methods: (i) principal component analysis (PCA), (ii) the
cluster analysis (CA). Two methods were both successful to distinguish clusters of different
pigmented and non-pigmented rice cultivars, which allowed the tested rice cultivars to be
classified into three major groups with slightly difference members. However CA showed less
performance to differentiate among pigmented rice cultivar compared to PCA.

Cooking process affected on the loss (%) of active constituents of twelve selected rice
cultivars and polished white rice was also investigated. The higher losses in TAC and cy-3-glu
contents of pigmented rice were observed than TPC. The reduction of TAC in non-pigmented
rice was found but a significant increase of TPC was surprisingly observed. The decrease in
three antioxidant activities were similar to other active constituents but some rice exhibited higher
in FRAP and ABTS", particularly in non pigmented rice. Even though, the higher loss of active
constituents was observed in cooked pigmented rice, their active constituents were higher than

those in cooked non-pigmented rice





