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Studies on the potential of durian seed as a substrate for monascus pigments
production and the effect of carbon source supplementation on the monascus pigments
production have been done. After pretreatment, durian seed was supplemented with
carbon source (sorbitol, fructose, glucose and maltose) at 5% w/w, inoculated with
Monascus sp. KJR2 culture, and then incubated for 14 days at room temperature (30°C).
The fermented matter was dried and analyzed for the yellow, orange and red pigments.
The results showed that durian seed has a good potential as a substrate for monascus
pigment production. Supplementation of maltose, glucose and fructose are effective to
increase monascus pigments production. Maltose is the most effective for carbon source
supplementation, with water soluble yellow, orange and red pigments yield of 16.80 A/g,
11.49 A/g and 10.71 A/g, respectively as well as ethanol soluble pigments of 22.36 A/g, 6.93

A/g and 8.53 A/g.
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Natural food colorants have manifold
advantages over synthetic colorants in terms of
both health and environment. It can be produced
by animals, plants, and microorganisms. Among
microbial sourcesof natural colorants, filamentous
fungi are the most explored because it has higher
potentiality to produce higher productivity with
the available cultivation technol ogy, than of plants
or insects based natural colorantsthat are currently
in use®2,
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Monascus has long been known that it
produce yellow, orange and red pigments, which
can be used for coloring foods. Monascus sp
produce red, orange and yellow pigments during
both solid state fermentation and submerged
fermentation. Six major related pigmentsaredivided
into 3 groups : rubropunctatin and monascorubrin
are orange pigments with different side chains on
the ozo-lactone ring. The two corresponding red
pigments, rubropunctamine and
monascorubramine, are nitrogen anal ogues of the
orange pigments. Theyellow pigments, monascin
(monascoflavin) and ankaflavin are the reduced
forms of the two orange pigments. The pigments
can easily react with amino group containing
compoundsin the medium such as proteins, amino
acids or nucleic acids to form water-soluble
pigments’.



Traditionally, Monascus cultivatesonrice
substrate. Many studies showed that it growsin a
wide variety of natural substrates besidesricei.e.
corn, cassava, wheat, potato and adlay® 81314, Due
to high cost of currently used technology of
pigment production on anindustrial scale, thereis
a need for developing low cost process for the
production of pigments. From the literature it is
evident that utilization of a cheaply available
substrate through solid-state fermentation can
attain the objective of pigment production in an
economically feasible way [3]. Various agro-
industrial residues such as rice bran, wheat bran,
cassava bagasse, jackfruit seed have been
exploited for pigment production®”. Durian seed is
an agro-industrial residu and underutilized.

Durian (Durio zibethinus Murr) is one of
high valuetropical fruitsin someAsian countries.
In 2009, production of durian in Indonesia was
857.851 tons'. Durian seeds are usually discarded.
Seeds make up around 5-15 % of the total fruit
mass. Fresh durian seeds contain high moisture,
carbohydrate and protein?. The objectives of this
research were to studies the potential of durian
seed as a substrate for monascus pigments
production by solid-state fermentation process and
the effect of carbon source supplementation on
the monascus pigments production.

MATERIALANDMETHODS

Cultureand Sarter preparation

A culture of Monascus sp. KJR2 obtained
from Center for Food and Nutrition Research, Widya
Mandala Surabaya Catholic University. It was
maintained on Saboraud’s Dextrose Agar (SDA)
slant, preserved at 4°C and sub cultured routinely
inevery four weeks. Monascus sp. KIJR2 wasgrown
on SDA slants at room temperature (30°C) under
static conditions for 14 days, 10 mL of sterile
distilled water was added and the spores were
scraped under aseptic conditions. The spore
suspension obtained was inoculated into
Saboraud’s Dextrose Broth (SDB) and then was
incubated at room temperature (30°C) for 10 days.
It was used as starter to produce monascus
pigments on sterilized durian seed.
Solid-statefer mentation (SSF)

Durian seeds (variety Manalagi) were
obtained fromlocal durian seller. Durian seedswere

J. Pure & Appl. Microbiol., 6(1), March 2012.

stored in afreezer (-4°C) until used. Proximate and
starch content analysis of durian seed were
conducted by standard methods of AOAC [1].
After boiling for 10 minutesinaCaCO, solution of
5% w/v to remove the mucus, then peel ed the seed
coat, cutintosizeof 0.5cmx0.3cmx0.3cm.A50g
of durian seed was transfer into 300 mL of flask,
added with carbon sources (glucose, fructose,
sucrose, maltose and sorbitol) at 5% by mass. The
contents of the flasks were mixed thoroughly,
autoclaved at 121°C for 15 minutes, then cooled to
room temperature. It wasinocul ated with the spore
suspension of Monascus sp. KJR2 and incubated
at room temperature (30°C) for 14 days in static
condition (with shaking daily). Red mold durian
seed were dried in an oven at 45°C for 24 hours,
and then ground. The product was then analyzed
for the water soluble pigments and ethanol soluble
pigments.
Pigment Analysis
Ethanol solublepigments

Ethanol soluble pigments were analyzed
according to Bahithaet al.,® with little modification.
A 1 g of fermented matter was taken in a 250-mL
conical flask and mixed with 90% ethanol (adding
5mL of digtilled water per gram of fermented matter
on dry basis). The content was mixed on a shaker
at 200 rpm, allowed to stand for 15 minutes, and
then filtered through Whatman No 1 filter paper.
The filtrate was measured by using
spectrophotometer (Shimadzu, UV 1601) at 400 nm
for yellow pigment, 470 nm for orange pigment and
501 nm for red pigment. Pigment yield was
expressed as Absorbance at corresponding
wavelength per gram of dry substrate (A/g).
Water soluble pigments

Water soluble pigments were analyzed
according to Carvalho et al.,® with little
modification. Water soluble pigmentsanalysiswas
conducted with extraction of the pigments with
distilled water. A 1 g of fermented matter wastaken
ina250-mL conical flask and mixed with distilled
water (adding 5 mL of distilled water per gram of
fermented matter on dry basis). The content was
mixed on ashaker at 200 rpm, allowed to stand for
15 minutes, centrifuged at 5000 rpm 30°C for 15
minutes, and then filtered through Whatman No 1
filter paper. The filtrate was measured by using
spectrophotometer (Shimadzu, UV 1601) at 400 nm
for yellow pigment, 470 nm for orange pigment and



501 nm for red pigment. Pigment yield was
expressed as Absorbance at corresponding
wavelength per gram of dry substrate (A/g).
Dataanalysis

The obtained datawill be analyzed using
analysis of variance (ANOVA) at o = 5%. If the
ANOVA test results indicate a significant effect,
followed by Duncan’s Multiple Range Test
(DMRT) a o=5%todeterminetheleve of treatment
that gives asignifican difference.

RESULTSAND DISCUSSION

Chemical composition of durian seed and its
potential asMonascussubstrate

Table 1 show the chemical composition
of durian seed. The protein content of durian seed
iscomparableto thejackfruit seed of 4.2%[3]. The
starch content of durian seed was lower than that
of rice of 77%[8] and jackfruit seed of 36.7% [3].
The chemical composition reflectsthat durian seed
has apotential as monascus substrate. Durian seed
need a pretreatment prior to be used as a substrate
for monascus pigments production because it
contains sticky mucus. The mucus was removed
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by boiling it in calcium carbonate solution at 5%
wi/v for 10 minutes. Figure 1 isthe photographs of
fermented matter without carbon source
supplementation, after 3; 8 and 13 days
fermentation. Thisfigure showed that durian seed
is suitable for Monascus growth and pigments
production.
Effect of carbon sour cesupplementation

Table 2 and 3 showed the water and
ethanol soluble monascus pigments, respectively.
Generally, Monascus sp KJR2 grew well ondurian
seed and produced considerable amount of yellow,
orange and red pigments. Water soluble yellow,
orange and red pigmentsyield of control (no sugar
addition) were 10.30A/g; 7.82 A/g; and 6.76 A/g,

Table 1. Chemical composition of durian seed

Component Content (g/100g)
Moisture 54.09 + 0.71
Ash 158+0.12
Crude fat 1.32+0.10
Crude protein 3.40+0.29
Starch 18.92 + 0.59

Table 2. Water soluble of monascus pigments

Carbon source Yellow (A/g) Orange (A/g) Red(A/g)
Control” 10.30% 7.82® 6.762
Sorbitol 9.542 6.302 5.992
Fructose 14.32° 10.04 ¢ 9.52°
Glucose 14.51° 10.06% 9.58°
Maltose 16.80° 11.49¢ 10.71°

Note: “control is no carbon source supplementation
Different character in the same column indicated a significantly difference

at o = 5%

Table 3. Ethanol soluble of monascus pigments

Carbon source Yellow (A/g) Orange (A/g) Red (A/g)
Control™ 7,282 2,402 3,292
Sorbitol 13,12° 4,36 5,63
Fructose 20,55 8,13¢ 10,08 ©
Glucose 17,15 7,11 8,89
Maltose 22,361 6,93 8,53

Note: “control is no carbon source supplementation
Different character in the same column indicated a significantly difference

at o = 5%
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Fig. 1. Photographs of fermented matter without carbon source
supplementation on the day 3 (a); day 8 (b); and day 13 (c) of fermentation

Fig. 2. Photographs of fermented matter supplemented with maltose

on the day 3 (a); day 8 (b); and day 13 (c) of fermentation

respectively. Supplementation of fructose, glucose
and maltose resulted significant increasing of
pigments production. Addition of sorbitol have
no effect on the growth and pigments production
significantly even tend to inhibit the growth.
Babitha et al [3] found the similar result that
monascus pigmentsyield was poor when jackfruit
powder supplemented by sorbitol. Data obtained
showed that maltose gave the highest both water
and ethanol soluble pigments yield, followed by
glucose and fructose. Figure 2 showed the
photographs of fermented matter supplemented
with maltose on the day 3 (a); day 8 (b); and day 13
(c) of fermentation. In the case of glucose
supplementation, other researchersalso found the
similar results that glucose as good substrate for
Monascus growth and pigment production [10,
11, 15]. However, Babitha et al [3] found the
extremely different result which was glucose
supplementation into jackfruit powder gave poorest
monascus pigments production. Utilization of
carbon sources for growth appears to be strain
specific.

The durian seed is suitable as substrate
for Monascus growth and pigments production.
Maltose was the most effective carbon source to
be supplemented into the durian seed for
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Monascus growth and pigments production,
followed by glucose and fructose.

ACKNOWLEDGMENTS

Thanksto Directorate General of Higher
Education, Ministry of National Education,
Republic of Indonesia for the financial support
through competitive research Penelitian Hibah
Bersaing with contract number of 135/SP2H/PL/
Dit. Litabmas/IVV/2011.

REFERENCES

1 AOAC: Official Methods of Analysis. 15th Ed.,
Association of Official Analytical
Chemists,Washington D. C., U.S.A. 1990

2. Arora, RK., Rao, V.R., Rao, A.N. (ed): Durio -
A Bibliographic Review. New Delhi: Brown,
M.J, 1997.

3. Babitha, S., Soccol, C.R., Pandey, A. Jackfruit
seed - a novel substrate for the production of
Monascus pigments through solid state
fermentation. Food Technol. Biotechnol. 2006;
44(4):465-471.

4, Badan Pusat Statistik: Produksi Buah-Buahan
di Indonesia; 2010. Available at http://
www.bps.go.id/tab_sub/ view.php? tabel=1 &
daftar= 1&id_subyek=55& notab=2.



10.

Blanc, PJ., Loret, M., Goma, G. Production of
citrinin by various species of Monascus. Biotech.
Letters 2005; 17(3): 291-294.

Carvaho, J.C., Oishi, B.O., Woiciechowski,
A.L., Pandey, A., Babitha, S. and Soccol, C.R.
Effect of substrates on the production of
Monascus biopigments by solid-state
fermentation and pigment extraction using
different solvents. Indian J. Biotech. 2007; 6:
194-199.

Dufosse, L., Galaup, P, Yaron, A., Arad, SM.,
Blanc, P, Murthy, K.N.C., Ravishankar, GA.
Microorganisms and microalgae as sources of
pigments for food use: a scientific oddity or an
industrial reality?. Trends Food Sci. Technol.
2005; 16: 389-406.

Ganrong, X., Yang, G, Ma, J., Wu, Y. Solid State
Fermentation of Monascus anka with Corn as
The Raw Material. in Symposium on Monascus
Cultureand Applications. Centre Pour L’ Unesco,
Toulose, France: Laboratoire Biotechnologies-
Bioprecedes, UMR-CNRS 5504, Institut
National Des Sciences Appliquees de Toulose,
1998.

Kumar, J.K., Sinha, A.K. Resurgence of natural
colourants: aholistic view. Nat. Prod. Lett. 2004;
18: 59-84.

Lin, T.F., Demain, A.L. Formation of water-
soluble Monascus red pigments by biological

11.

12.

13.

14.

15.

5

and semi synthetic processes. J. Ind. Microbiol.
1992; 9: 173-179.

Lin, T.F, Demain, A.L. Resting cell studies on
formation of water-soluble red pigments by
Monascus sp. J. Ind. Microbiol. 1993; 162: 114-
119.

Mapari, S.A.S, Nielsen, K.F,, Larsen, T.O.,
Frisvad, J.C., Meyer,A.S,, Thrane, U. Exploring
fungal biodiversity for the production of water-
soluble pigments as potential natural food
colorants. Curr. Opin. Biotechnol. 2005; 16: 231-
238.

Pattanagul, P, Pinthong, R., Phianmongkhol, A.,
Tharatha, S. Mevinolin, citrinin and pigments
of adlay angkak fermented by Monascus sp. Int.
J. Food Microbiol. 2008; 126: 20-23.
Yongsmith, B., Chaisrisook, C., Chimanage, P.,
Krairak, S. Production of Yellow Pigments by
Monascus Molds Growing on Cassava
Substrates. in Symposium on Monascus Culture
and Applications. Centre Pour L’Unesco,
Toulose, France: Laboratoire Biotechnologies-
Bioprecedes, UMR-CNRS 5504, Institut
National Des Sciences Appliquees de Toulose,
1998.

Yoshimura, M., Yamanada,S., Mitsugi, K.,
Hirose, Y. Production of Monascus pigmentina
submerged culture. Agr. Biol. Chem. 1975; 39:
1789-1795.

J. Pure & Appl. Microbiol., 6(1), March 2012.



