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Red rice (Ang-kak) is a product prepared by fermented rice with Monascus. The
advantages from red rice are food colorant in sake, wine, and sausages. It contains cholesterol and
blood pressue lowering substances. However, several species of Monascus can produce citrinin,
the nephrotoxic agent, during red rice fermentation to produce pigments. Therefore, this
investigation was aimed to observe the toxicity of citrinin in red rice produced from Monascus spp.
strains selection of minimal citrinin in red rice fermentation. The red rice samples in this study
were fermented from 3 strains of M.purpureus : ATCC 16365, DMKU, and FTMU 3385 at 6, 12,
18, and 24 days. The red rice extract in Complete RPMI-1640 medium each with 5 concentrations
were tested by MTT bioassay with Human Embryonic Kidney cell line (HEK293T) and analyzed
amount of citrinin in each red rice sample by HPLC. It was found that strains of M. purpureus,
fermentation periods, and concentrations of red rice extract solution had an effect on percentage
of cell survival of HEK293T significantly at 95% confidence. Red rice extract solution from M. pupuras
DMKU gave the highest percentage of cell survival at 92.0%, the lower ones were ATCC 16365
and FTCMU 3385, respectively corresponding to amount of citrinin in red rice detected from the

same strain of M. purpureus by HPLC. Red rice extract solution fermented for 6 days gave the
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highest percentage of cell survival at 88.5%. The lower percentage of cell survival were from the
red rice extract solution at 12 and 18 day fermentation which had similar cell survival results of
872 and 87.1%, respectively. The lowest percentage of cell survival was observed at 24 day fermentation.
With respect to the effect of the concentration of red rice extract solution it was found that in
condition without the red rice extract percentage of cell survival of HEK293T was 100%. When
concentration of red rice extract solution raised to 0.45-0.47 and 0.89-0.94 mg/mL which derived
from amount of red rice 182.29 and 364.59 ppm, respectively showed similar percentage of cell
survival at 91.3 and 88.5%, respectively. When the concentration was increased to 3.54-3.74
mg/mL which derived from amount of red rice 1,458.39 ppm resulted in the lowest percentage of
cell survival at 63.9%.

By the interaction of M. purpureus strains, fermentation periods, and concentrations of
red rice extract solution were taken into account, it was found that the red rice extract solution
from M. purpureus DMKU at 12 day fermentation of 3.54-3.74 mg/mL concentration gave the
highest percentage of cell survival of HEK293T at 95.4%, but red rice extract solution from M. purprrens
FTCMU 3385 at 24 days fermentation with the same concentration gave the lowest percentage of
cell survival at 6.6%. In addition, red rice from M. purpureus DMKU at 6, 12, and 18 days
fermentation caused 80% cell survival of HEK293T which correlated with trend of the amounts

of citrinin detected by HPLC.





