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RASSARIN CHATTHONGPISUT : COMPOSITION, STABILITY AND
BIOACTIVITY OF ANTHOCYANINS AND PHENOLIC COMPOUNDS
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JIRAWAT YONGSAWATDIGUL, Ph.D., 156 pp.

PIGMENTED RICE/ANTIOXIDANT ACTIVITY/THERMAL STABILITY/

BIOACCESSIBILITY/ANTIPROLIFERATIVE ACTIVITY

The objectives of this study were to identify anthocyanins and phenolic
compounds in various fractions, including bran, whole rice, and milled rice, of Thai
Mali Nil Surin rice (Oryza sativa L., MNS). In addition, thermal stability of
anthocyanins and phenolic acids as well as antioxidant activity and antiproliferative
activity of cooked rice against human colon cancer cells were investigated.
Bioaccessibility of anthocyanins of cooked Thai dark purple rice in vitro digestion was
also evaluated.

Anthocyanins and phenolic compounds were mainly located in the bran
fraction of 2 cultivars, MNS2 and MNS6. Predominant anthocyanins were cyanidin-3-
glucoside (cy-3-glu) and peonidin-3-glucoside (pn-3-glu), while protocatechuic acid
(PCA) and vanillic acid (VA) were major phenolic compounds extracted by acidified
methanol. Degradation of anthocyanins and a decrease of antioxidant activity of husk-
removed rice occurred to a greater extent in water heating than in hot-air heating at any
of the studied temperatures of 60-90°C. Thermal degradation of cy-3-glu and pn-3-glu
resulted in the formation of PCA and VA.

PCA and VA are major free phenolic acids, while ferulic acid (FA) and

p-coumaric acid (p-Cou) are major bound phenolic acids of cooked dark purple rice.



Based on cooking methods, microwave heating resulted in the greatest loss of 65%
anthocyanins and 47.8% phenolics as well as free radical scavenging activity and
reducing power (p<0.05). A decrease of cy-3-glu was in concomitant with an increase
of PCA. Methanolic extract of raw rice and rice cooked by autoclave showed the
highest inhibition of Caco-2 cell proliferation with 1Csy of 12.63 and 16.11 pg/mL,
respectively.

Bioaccessibility of phenolics and anthocyanins of MNS6 cooked by a rice
cooker increased after oral, gastric and pancreatic digestion. Phenolics were released
from the matrices of cooked dark purple rice by the action of digestive enzymes and
environments, whereas anthocyanins were mostly released by the digestive
environments. At the end of intestinal phase, 62.50% of phenolics and 10.67% of
anthocyanins were released from the cooked rice matrix. Anthocyanin extract
significantly inhibited proliferation of HCT116 and HT-29 colon cancer cell lines
in vitro with 1Cso of 37.20 and 37.19 pg/mL, respectively, after 72 h of incubation.
This study indicated that anthocyanins and phenolic acids contained in Mali Nil Surin
rice could be a potential source of bioactive compounds which plays an important role

in chemoprevention of human colon cancer.
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