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INTRODUCTION & PROBLEM STATEMENT
➢ Red fermented rice (RFR) is a fermented rice using Monascus spp. as a fungal

starter.

➢ RFR has health benefits including cures for diarrhea, limb weakness, blood

circulation statis, indigestion; and other pharmacological effects such as anti-

atherosclerotic, anti-cancer, anti-osteoporotic, anti-fatigue, anti-diabetic, anti-

hypertensive activities, hypolidemic, and neuroxytoprotective (Zhu et al.,

2019).

➢ However, citrinin is often produced during fermentation of RFR by Monascus

spp. Citrinin is categorized as a Group III carcinogen (IARC, 1987).

➢ There is no rapid and simple method to screen Monascus spp. strains that can

produce citrinin.

MATERIALS & METHODS

OBJECTIVE
To develop a rapid and simple screening method for the detection of Monascus

spp. isolated from RFR that can produce citrinin by using Coconut Cream Agar

(CCA).

RESULTS & DISCUSSION

CONCLUSION
CCA can be used as a simple and rapid method to detect citrinin-producer

Monascus spp. isolated from RFR. The ability of Monascus spp. to produce citrinin

varied: some strains can produce citrinin faster than others and some strains may

not produce citrinin.

FUTURE WORK
To determine the growth rate of 

Monascus spp. and identification 

of Monascus spp. strains by using 

a molecular approach.
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Homogenization
Spread plate on

CCA and other

media (MEA, CYA

and YES) (10-2 to

10-6), incubated at

30°C for 7 days
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Monascus spp. was

observed under

long wavelength

UV light (365nm)

Monascus spp. produced yellow

green halo and do not have any halo

were isolated to 10 new plates

(CCA & MEA, respectively),

incubated at 30°C for 7 days

CCA MEA

Monascus spp.

was observed

under UV light

Monascus spp. grown on

CCA plates were sprayed

with HCL and observed

under UV light

5 days (inverted side) 7 days (inverted side) 8 days (inverted side) 8 days (upright side, 

without  UV light)

Isolation

➢ Citrinin-producers Monascus spp. were screened by the

presence of yellow green fluorescence on CCA (other media

showed a negative result). YES also showed fluorescence

when observed under UV light but CCA gave better intensity

and clear halo.

➢ By using CCA and observed the colony under UV light, two

different strains of Monascus spp. had been isolated from

RFR:

(1) Monascus spp. strain produced faster yellow green

fluorescence on 10 CCA plates after incubated for 4 days

(2) Monascus spp. strain produced slower yellow green

fluorescence on 10 CCA plates after incubated for 7 days

➢ Other fungi such as Aspergillus spp. and Penicillium spp. also

exhibit fluorescence around the colony. However, it can be

distinguished as citrinin by producing pastel blue fluorescence

(Dyer and McCammon 1994).

➢ When incubation increased, the halo and intensity around the

colony also increased.

➢ The present of fluorescence on CCA can be confirmed as

citrinin by spraying hydrochloric acid (10 mol/L) to the

colony and observed the change in fluorescence intensity

(Mohamed et al., 2013). It is because citrinin has a conjugated

and planar structure, has the ability to exhibit natural

fluorescence but it is weak compared to other toxin. The non-

ionized form of citrinin was detected at acidic environment

(max = pH 2.5). Non-ionized form exhibited high fluorescence

because of the of intermolecular hydrogen bond linking the

phenol and keto functional group of the citrinin nucleus,

probably yielding an increase of planarity (Vasquez et al.,

1997).

Uninoculated control 

CCA plate

Inverted side
Left: Faster growth of citrinin-producer Monascus spp.

Right: Slow growth of citrinin-producer Monascus spp.

Upright side
Left: Faster growth of citrinin-producer Monascus spp.

Right: Slow growth of citrinin-producer Monascus spp.

Confirmation of fluorescence from citrinin 

Yellow green halo 

under UV light

Fluorescence 

intensity 

increased  

Sprayed 

with HCl

Inverted side: 

yellow green halo  

Upright side: 

Yellow halo  

Comparison with other media after 7 days 

incubation (inverted side):

(a) Czapek Yeast Extract Agar (CYA)

– no fluorescence

(b) Malt Extract Agar (MEA)                       

– no fluorescence

(c) Yeast Extract Sucrose Agar (YES)

– produce fluorescence                             
(a) (b) (c)


