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Abstract

Many studies have indicated the fungal pigment production. Some of these
pigments are used in industrial enterprising as food additive, medicine, and also additive in
cosmetic. In this study, two fungal species, P. purpurogenum and F. verticillioides were selected
to develop pigment production and further aﬁplications. Crude pigments were classified in
different groups according to their chemical structures. Pigments produced by P. purpurogenum
were identified as derivatives of carotenoid and quinone. Differently, F. verticillioides produced
only pigments of naphthoquinone group. These pigments were produced as secondary
metabolites, confirmed by their production at stationary phase. Medium optimized techniques
were systematically manipulated in shake flask culture to improve the pigment production. The
results indicated that the pigment production of P. purpurogenum could be maximized by using a
medium consisting of 30 g/l glycerol, 5 g/l peptone, 2 mM Mg8O, with initial pH medium at 8
(mPGB). Under this condition, the red pigment was produced 6 times higher than the basal
control medium (PDB) when cultivated for 5 days in shaking flask at 30°C, 200 rpm. Meanwhile,
violet pigment production of F. verticillioides in optimized medium (mPDB) was 2 times superior
to control medium (PDB) when cultivated in the same condition for 7 days. This mPDB medium
consisting of 200 g/l of boiled white potatoes; 20 g/l of glucose; 2.5 g/l of yeast extract,

supplemented with 5 mg/l of KH,PO, and initial pH was adjusted at 8.



Productions of pigment by calcium alginate gel immobilization technique were
also compared with freely suspended mycelia in shake flask fermentation. The results showed that
pigment productivity in immobilized P. purpurogenum cultivétion was 3 times greater than freely
suspended cells. On the contrary, the immobilized F. verticillioides, accumulated pigment in gel
bead causing inhibition of pigment production as evident that the production was 8-fold reduced.

Optimal condition for crude pigment separation by thin layer chromatography
was also investigated. The best mobile phase systern were solvent mixture of hexane : ethyl
acetate : water : formic acid (2 : 6 : 1 : 1 in v/v) for pigments from P. purpurogenum and ethy!
acetate : methanol : formic acid (4 : 3 : 2 in v/v) ffrom F. verticillioides. Both systems were
applied in column chromatography by step gradient elution and all isolated pigments were
collected. From collected fractions, most compounds produced by P. purpurogenum gave red
polarity color whereas few amount of yellow and violet compound were discovered. The major
pigment of F. verticillioides was violet which changing into pink-red pigment in acidic condition.
Moreover, pink and yellow compound were also produced.

Some physical and biological properties of the pigments were evaluated. The red
pigment produced by P. purpurogenum was stable at high temperature and various pH revealed
its potential application as natural dye. Our finding demonstrated that the pigment could be fixed
and gave orange to red shade on cotton yarn. Moreover, antibacterial activities of this pigment
against B, subtilis, E. coli, E. faecalis, V. cholera, Ps. aeruginosa, Ent. aerogenes, K. pneumonia
and M. smegmatis were exhibited. The violet pigment from F. verticillioides was decreased its
water solubility when suffering in high thermal or more acidic condition. Thus, this pigment
should be preserved in alkaline solution. In biological properties assay, the violet pigment has no
anti-bacterial activity but could significant reduced the viability of the human promyelocytic
leukcnﬁc (HL60) cell line with midpoint cytotoxicity (IC,) values of 16.47 pg/ml.

In summary, both fungal strains could produce various types, shades and
properties of pigments with the advantage of producing higher yield by biotechnological

techniques. Both, pigmented-fungi are high potential used as natural pigment sources.



