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ABSTRACT 

 

Color is the main feature of any food item as it enhances the appeal and acceptability of food. 

During processing, a substantial amount of color is lost, and makes any food commodity 

attractive to the consumers; synthetic or natural colors are added. The main food biocolorants are 

carotenoids, flavanoids, anthocyanidins, chlorophyll, betalain and crocin, which are extracted 

from several horticultural plants. In addition to food coloring, biocolorants also act as 

antimicrobials, antioxygens and thereby prevent several diseases and disorders in human beings. 

Although, biocolorants have several potential benefits, yet tedious extraction procedures, lower 

color value, higher cost than synthetic dyes, instability during processing etc., hinder their 

popularity. Although, it is presumed that with the use of modern techniques of biotechnology, 

these problems in extraction procedures will be reduced. To meet the growing demand, more 

detailed studies on the production and stability of biocolorants are necessary while ensuring 

biosafety and proper legislation. Therefore, the present study is one of the approaches that, to 

isolate a new strain and evaluation of different synthetic media for biocolor production. 
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INTRODUCTION 

Color becomes the most sensitive part of any commodity not only for its appeal but also it 

enhances consumer acceptability. In addition, the color of a food substance is important to 

indicate its freshness and safety that is also indices of good aesthetic and sensorial values. The 

demand for natural source of such compounds is increasing day by day because of awareness of 

positive health benefit out of natural compounds. It therefore, necessitates looking into natural 

sources of food grade colorants and their use potentials. It is found more justified to use the term 

biocolorant instead of biopigment. Since the pigments are mostly water insoluble with 

exceptions of certain pigments of biological origin (Pritam Chattopadhyay et al.2008).  

The controversial topic of synthetic dyes in food has been discussed for many years. The scrutiny 

and negative assessment of synthetic food dyes by the modern consumer have raised a strong 

interest in natural coloring alternatives. The continuous use of synthetic colors in textile and food 

industry has resulted in many toxic diseases such as cancer and even some synthetic dyes in 

textile leads to environmental degradation. So nowadays the best choice to overcome such 

problem is “biocolor”. Since the biocolors are the natural colors which have increased demand, 

not only for the safety of health and environment but also for their beauty and novelty. Hence, 

there is worldwide interest in process development for the production of pigments from natural 

sources. The existing authorized natural food colorants are of either plant or animal origin and 

have numerous drawbacks such as instability against light, heat or adverse pH, low water 

solubility, and are often non-availability throughout the year. There are number of 

microorganisms which have the ability to produce pigments in high yields, among which certain 

fungi have been reported to produce non-carotenoid pigments but only a few of those have been 

explored as possible food colorants such as Monascus, Paecilomyces, Serratia, Cordyceps, 

Streptomyces and Yellow-red and blue compounds produced by Penicillium herquei and 

Penicillium atroventeum.Today, the major product of the Monascus fungus is a natural food 

coloring often substituted for synthetic food colors because of food safety concerns (Su et al. 

1973). Many novel pigment sources have been identified as potential new sources of natural 

colors. Some are currently used in certain countries but unfortunately approval as EU/US food 

colorants would involve lengthy and expensive safety testing, which prohibits their 

commercialization. Monascus is a heat stable red and yellow colorant derived from the 

fermentation of rice from the fungus Monascus  purpureus and Monascus anka. It is one of the 

most commonly used natural colors in Japan and the Orient for applications such as meat and 

fish. It is not permitted within the EU or the USA owing to concerns over potentially toxic 

coumarin compounds produced during the fermentation process (Alison Downham and Paul 

Collins, 1999). Natural raw material and by-products of industry (sugar cane molasses, corn 

steep liquor, and cheese whey) have wide use as culture media in fermentation processes because 

of their low cost since the medium components can present from 38 to 73% of the total 

production cost. In case of red pigment production by Monascus sp., the cost of the culture 

medium cost is certainly a significant fraction of the total cost, because of the low cost of the 

product and lack of purification. The raw fermentation medium of semisolid cultures of 

Monascus sp. in rice, for example it is used directly as the red pigment in foods (P. S. Hamano 

and B. V. Kilikian, 2006). 
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MATERIALS AND METHODS 

Collection of samples 

The survey for isolating some of the untapped wild strains was carried out. In the survey, the 

areas covered were very diverse, major focused on the areas that were never or very minimally 

surveyed. So different soil samples in and around Bengaluru district from diversified habitats 

were collected for the isolation of biocolor producing micro-organisms from following habitats. 

a. Soil samples: Garden Soil, agricultural soils, soil sample around general sewage and domestic 

sewage. 

b. Rotten vegetables: Vegetable market 

c. Rotten Fruits:  Fruit market 

Isolation of fungi for biocolor production 

Samples collected from the said location were brought to the laboratory in sterile polythene bags. 

These samples were aseptically plated on Potato Dextrose Agar (PDA) media by using 0.1 mL of 

sample (by serial dilution method) was to avoid the overcrowding of the organisms on the plates. 

The plates were incubated for 48-72 hrs at 28°C. The plates were exhibited isolated colonies of 

varied fungi. The isolates obtained were preserved in PDA slants at a temperature of 4°C (Aneja, 

1993). Further, the tentatively identified strains were labeled serially as FS1 to FS20. 

Rapid plate assay for screening of biocolour producer 

The fungal isolates obtained from the above steps were further subjected to rapid plate assay for 

screening of biocolor producing isolates on Sabourauds Dextrose Agar (SDA) media. The plates 

containing SDA medium were inoculated with the spore suspension of the fungi and incubated at 

28°C for a period of one week. The control plate was maintained. The isolate which gave 

maximum production of biocolor was selected for further studies. 

 

Identification and characteristics features of biocolor producing fungi 

The fungal isolates based on the prominent zone of brownish- red pigment production on SDA 

plates were studied intensively for colony characteristics, microscopic and growth 

characteristics. 

Colony characteristics: The incubated plate was observed for the standard colony characters as 

per the method of K. H. Domsch and W. Gams (1972). The details of the colony growth and 

texture were also studied. 

Microscopic characters: The fungal isolate was picked up and examined for the essential 

microscopic features by doing a wet mount under a microscope with lacto phenol blue staining. 

The isolate was then maintained as stock at 4°C on a slant of PDA for further studies. 
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Preparation of inoculums 

A spore suspension was prepared from 168 hrs old culture grown on PDA slants by adding 10 

mL of sterile distilled water containing 0.1% tween-80 directly over the slants and suspending 

the spores with a sterile loop. The spore suspensions were standardized to 1x10 spores per mL by 

addition of sterile distilled water (Lingappa and VivekBabu, 2005). 1 mL spore suspension was 

used to inoculate 100 mL of experimental medium. 

Evaluation of media for biocolor production by submerged fermentation  

Submerged fermentation was carried out by using different media in 250 mL Erlenmeyer flasks. 

The selection of suitable media for better pigment production was carried out by taking different 

fermentation media. 

 100 mL of Yeast Glucose Broth (YGB) containing (g/L): glucose-100: yeast extracts-8: 

pH-5.5.  

 Sabourauds Dextrose Broth (SDB) containing (g/L) peptone-10: dextrose-40: pH 5.6. 

 Malt Extract broth (MEB) containing g(L): malt extract 20: glucose-20:     peptone-1: 

pH-5.5 

 Potato Dextrose Broth (PDB) containing (g): potato-200; glucose-20; pH-5.6  

The pH of the media was adjusted using 0.1N lactic acid sodium hydroxide and 0.1N HCl. The 

flasks were autoclaved at 121°C for 15min and cooled. Further the flasks were inoculated with 

spore suspension of prepared inoculum and incubated at 30°C for 7-9 days in static condition. 

RESULTS AND DISCUSSION 

Isolation of fungi for biocolor production 

The isolation pattern of fungi is presented in table1. In the present study, 20 isolates were 

isolated and named serially from FS1 to FS20. Amongst the samples used for the isolation of 

fungi, soil from rotten vegetables yielded maximum number of isolates (12), whereas rotten 

fruits, garden soil and agricultural soil yielded 5, 2, 1 isolates respectively. 

SL.NO SOURCES NO. OF FUNGAL 

ISOLATES 

01 Garden Soil 

 

02 

02 Agricultural Soil 

 

01 

03 Rotten Vegetables 

 

12 

04 Rotten Fruits 

 

05 
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Table 1: Isolation pattern of fungal isolates for biocolor production  

Rapid plate assay for screening of biocolor producer 

The results from plate assay are presented in Figure 1. The results revealed that all isolates 

showed different range of zone of diameter. Therefore, for the convenience, the grouping of 

strains of fungi has been done on the basis of zone of diameter they exhibited. It is proposed that 

the strain exhibiting zone of diameter above 0.9 mm are referred as good or high bicolor 

producers, those strains with zone of diameter 0.6 to 0.9 mm and those having below 0.6mm 

zone of diameter may be referred to as moderate and poor biocolor producers respectively. As 

per this grouping the isolate FS10 exhibited higher zone of diameter and considered as potential 

strain for biocolor production among isolates obtained from the different samples. As such, strain 

FS2, FS9, FS15 can be treated as moderate biocolor producers and remaining isolates treated as 

poor biocolor producers. 

 

Figure 1: Rapid Plate Assay for Biocolor Production 

Identification of potential biocolour producing isolate FS10 

 On the basis of its morphology (Figure 2) and microscopic features the strain was 

identified as Penicillium sp. 
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Figure 2 Microscopic appearance of Penicillium FS10 

Evaluation of different media for biocolor production 

The results on evaluation of different media like Yeast Glucose Broth (YGB), Sabourauds 

Dextrose Broth (SDB), Malt Extract Broth (MEB) and Potato Dextrose Broth (PDB) for biocolor 

production by Penicillium FS10 and standard strain are presented in Graph 1. The results 

revealed that the maximum 0.94Å and 0.85Å was observed at 68 hrs in case of Sabourauds 

Dextrose Broth (SDB). Whereas least biocolor production of 0.07Å  and 0.04Å  observed in case 

of Malt Extract Broth (MEB) respectively for Monascusruber MTCC 2326. As per these results 

Sabourauds Dextrose Broth (SDB) exhibited highest biocolor and hence considered as best 

media for biocolor production amongst the media employed for the study. Therefore, in all the 

future studies Sabourauds Dextrose Broth (SDB) was used for biocolor production. 

Media Optical Density (650nm) 

 Monascusruber 2326 Penicillium FS10 

YGB 0.48 0.52 

PDB 0.12 0.14 

SDB 0.84 0.92 

MEB 0.02 0.04 

Table 2: Evaluation of Different Media on Biocolor production 

For the development of any bioprocess control, the media has a profound effect on the efficient 

production of the metabolite. So, four different synthetic media were evaluated to achieve 

maximum production of biocolor by Penicillium FS10 under Submerged fermentation 

conditions. The media employed were YGB, PDB, SDB and MEB. Among all the various 

media, SDB proved to be an excellent nutrient medium as it showed highest pigment production. 
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On the other hand the pigment production was negligible in MEB media.

 

 

 

Graph 1:Evaluation of media for biocolour production by submerged fermentation 

 

CONCLUSION 

Fungi from the genus Penicillium sp. are a promising source for natural color additive and 

reducing blood cholesterol. However, before effectively applying Penicilliumto foods or dietary 

supplement, it is important to select and control the fermentation condition to obtain large 

amounts of required substances such as pigment but with little or no citrinin. Despite this toxicity 

problem, Penicillium pigments may be quickly produced in large scale throughout the year in 

industrial facilities, so that it might become an industrially important pigment. The key is to find 

strain which produce pigment with as little citrinin as possible. In the present study, fungi as 

source of biocolor production are studied. Mainly due to the enhanced yield and exceptional 

stability of biocolor, it has a broader perceptive in varied commercial applications. Here, it aimed 

to isolate and select biocolor producing potent fungi, using standard screening techniques. 

Penicillium FS10, the locally isolated strain was subjected to submerged fermentation also the 

evaluation of synthetic media for biocolor production. 
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