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Abstract

Red mold rice (RMR) is a fermented rice product of the Monascus species,
which has an important role in the food industry as food preservative and food coloring.
RMR contains medicinal substances as anticholesterol, antitumor and especially
monacolin K. Monacolin K is an inhibitor of the enzyme hydroxymethylglutaryl
coenzyme A reductase (HMG-COA), which can control the cholesterol biosynthesis.
Unfortunately, citrinin (mycotoxin) occur naturally in fermentation process and it
reported to be hepatotoxic and nephrotoxic in mammals that had a negative impact on
the acceptability of Monascus fermented product.

Wild type strains of Monascus purpureus were isolated from RMR by surface
sterilization technique. The isolates were identified by morphology observation and
molecular technique. Strain improvement was carried out by random mutation under
ultraviolet ray (UV) and N-methyl-N'-nitro-N-nitroso-guanidine (NTG) treatment. Five
mutants were selected and compared with 3 wild type isolates using solid state
fermentation for monacolin K production at 30°C 14 days on five substrates including
Sanpatong and RD6 glutinous rice (Oryza sativa L.), dioscorea (Dioscorea esculenta),
sweet potato (Ipomoea batatas) and taro (Colocasia esculenta). M. purpureus

CMUO002U was found to be a suitable strain and Sanpatong glutinous rice was a suitable



substrate for high monacolin K production (12,273 ppm) and production of mycotoxin
citrinin was 439 ppb. Plackett-Burman design was used to screen 5 factors affecting the
monacolin K production on Sanpatong glutinous rice using M. purpureus CMUOO2U.
Soaking time and fermentation time were found to be the most significant
factors at the level above 95%. Central Composite Design predicted that the maximum
monacolin K was 35,985 ppm when soaked rice for 3.46 hour and fermented for 35
days and trial experiment validated the monacolin K total at 96.59%. The monacolin K
yield was enhanced to 2.83 fold after optimization, increased to 34,759 ppm and citrinin
was 427 ppb (decreased by 2.73%).

Alternative local rice was studied and aims to evaluate the effect of various
purple rice (Oryzae sativa L.) varieties including Doi Muser, Doi Saked, Na, Nan
Phayao and Hom CMU on the production of monacolin K, citrinin and red pigments by
Monascus purpureus CMUOO2U (UV-mutant strain) and their antioxidant properties.
The results showed that the high monacolin K (13482 ppm) and red pigment (388.25
units/g) levels were obtained from SSF of the Doi Muser variety at 30°C 14 days. The
lowest value of citrinin concentration (132 ppb) was found in the SSF of the Na variety,
which passed the standards of Japan, Taiwan and European Union. An investigation of
temperature shifting of SSF for the Doi Muser variety indicated that the incubation at
30°C for 5 days, followed by 25°C until 30 days, yielded the highest value of monacolin
K (35,292 ppm) production and citrinin increased to 1,769 ppb.

From the results as above, high yield of monacolin K could obtain from SSF of
purple glutinous rice. SSF of purple glutinous rice powder was carried out at 30°C for
14 days. The results showed that Doi Muser powder gave high monacolin K yield at
7,404 ppm and citrinin was 848 ppb. Rice powder supplemented with corn meal could
increase monacolin K to 10,082 ppm and citrinin decreased to 173 ppb. Plackett-
Burman design was used to screen factors affecting the monacolin K production. Initial
moisture, fermentation time and corn meal were found to be the most significant factors
at the level above 95%. 20 g of Doi Muser purple glutinous rice powder with 2.68%
corn meal, 5% v/w inoculumn size with initial moisture of 49.3% and incubated at 30°C
for 22.9 days can be designated as optimum conditions for maximum monacolin K
yield. Central Composite design predicted that the maximum monacolin K was 23,560

ppm. The trial experiment validated the monacolin K total at 98.34%. The final



monacolin K yield was increased an additional 3.64 fold compared to the production
after optimization. The final production reached approximately 23,172 ppm.

The potential for fermented RMR by Monascus purpureus CMUOO2U to reduce
cholesterol levels in the serum and egg yolks of Japanese quail (Coturnix coturnix
Jjaponica) was investigated. The results showed that supplementation at various dosages
of RMR (6, 12 and 24 mg/day/bird) did not affect the body weight of the birds when
compared with both the control and the lovastatin drug treatments. However, the feed
intake value and feed conversion ratio were significantly lowered. All dosages of RMR
treatments could increase egg production, while they did not affect the weights of the
eggs, eggshells, albumen and yolks, nor did they affect the color of the yolks. All
supplemented RMR treatments showed significantly lower yolk cholesterol levels than
those of the control treatment. After eight weeks of cultivation, the lipid profile and
serum parameters of the birds were determined. The results indicated that the levels of
total cholesterol, triglycerides and low-density lipoproteins (LDL) in birds at all dosages
of RMR and lovastatin treatments were significantly lower than in the control treatment.
However, the total cholesterol levels in 12 and 24 mg/day/bird RMR treatments were
significantly lower than in the 6 mg RMR treatment. The results showed that the levels
of blood urea nitrogen, creatinine, alanine aminotransferase, albumin, and globulin in
the birds recorded in all treatments were not significantly different. Therefore, RMR
could serve as a biological agent for the promotion of egg production and could
facilitate a decrease in the cholesterol levels in the serum and egg yolks of Japanese

quail.
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