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OBt R £ 1] S L AT ABSTRACT
Worldwide 6\7&9 &é:n?i':-l;l—t‘llslﬁcs gencrate tons of sugarcanc waste or bagasse in the form of
waste matter and residual matter, It provides a great source of complex cellulosic and
lignocellulosic materials along with it also useful for a low carbon source as well as growth
medium of fungal species, Present work was aimed to isolate and screen the fungal specics
from sugarcanc bagasse, ‘The sugarcane waste is the potential media of growth to several
fungal specics like Candida albicans, Aspergillus niger, Fusarium specics, Saccharomyces
cerevisiae, and some more unidentified species of which one species of fungus showed
remarkable colorless hyphae or Orange color at top of the filament of hyphac. this type of
fungus was typically seen first” time and not carlicr, so the sample was collected from the
sugarcance bagasse and grown on the standard media such as, potato dextrose agar, sabouraud
. dextrose agar as well as cornmeal agar this above-mentioned medium was capable of
supplying the nutrients for fungus and to preventthe growth of unwanted fungus and some
bacteria hence may be this study can also be led to discover the new fungal species as well
as to Unidentificd species and their remarkable use and disadvantage to the land, crop plant,

and cnvironment,
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oy : INTRODUCTION' © SRl

bugﬁrumbagu% and waste material arc rich in lignin :;nd-ligh()cclllllosic material comprised with low
carbon source this environment or nutrients is sufficient for the growth of fungus [1]. Sugarcane bagasse is
the chief source of energy to produce lipase enzymes using the fungus named Aspergillus fumigatus [2].
That sugarcane bagasse contains complex lignocellulosic matter in that most huge constituent found in the
sugarcane waste of which cellulose is in high amount i.c. (33-36%) and the second most abundant
component is hemicellulose i.e. (28-30%) and lignin is about 22% [3]. In some countries, sugarcanc
industries waste is used for mushroom cultivation additionally with as we see cane production is increased
due to the high demand for ethanol. In India, bagasse or sugarcane industry waste is used as fertilizer for
fertilizing soil at a very low cost and is easily available by the industrialist to the farmer.
In the sugarcane industry, the canc stalk includes the inner pith involved in sucrose as well as the outer ring
to lignocellulosic fiber in the production and processing of sugar. The stalk of sugarcane to crush and
extracted sucrose from them and the remaining waste are for agricultural uscs [5]. Form this process about
240 kg of the bagasse in 50% humidity per tons to cane and cane pith fiber and crushed ring [6]. Each fungus
nceds carbon, nitrogen, including the source of energy for its growth this sugarcanc bagassc contains all of
this for the growth of fungi-like Aspergillus niger, Saccharomyces cerevisiae, Candida albicans, Fusarium
sp., as well as other unknown or known specics of fungus. Molasses contain a varicty of inhibitors such as
furfural hydroxymethylfurfural, phenol, vanillic acid, vanillin, hexanol, and naphthol [7]. Sugar molasses
contain methane potential (CHa) per tons of raw material of 230 m? [8]. Molasscs is prevented from spoilage
by the use of Sulphur [9]. Microflora and microfauna that are presently associated with sugarcane bagasse
are as follows. The potential fungus from are present on the bagasse are thermotolerant and mesophilic fungi
from sugarcane industries waste. Nineteen fungi from sugarcane waste are isolated based on gene
sequencing 5.8S -ITS and 26 ribosomal DNA regions. The four species are described: Kluyveromyces
marxianus, Aspergillus sydowii, Aspergillus niger as well as Aspergillus fumigatus to produce an cnzyme
that performs saccharification of lignocellulosic material.

Out of this strain, three strains of Aspergillus have preferred the best producers for hcmicc]lulolytic
enzymes: A. niger, 4. sydowii, and A. fumigatus. Aspergillus Niger is a good beta- xylosidase enzyme
producer strain. For this activity pH 3.5 and 55°C temperature [10]. The possible fungal strain found in the
sugarcane bagasse and morphology on media is shown as follows.

Table 1. Fungal Strains commonly found in Sugarcance Bagasse

Aspergillus | Aspergillus | Kluyveromyces | Candida | F usarium | Saccharomyces Aspergillus
niger sydowii marxianus albicans sp cerevisiae Sumigatus
Blackish | Blue-green | Creamy to brow | White Paleto | Creamy to green Green color
pigmented colony brown

Aspergillus niger: Blackish pigmented in color, colony pale to colorless [11]. Aspergillus sydowii: Blue-
green colony with reddish-brown shades and colonial heads are cffuse [12]. Kluyveromyces marxianus:
Creamy to brown with the occasional pink pigmentation due to the production of the iron chelate pigment
[13]. Candida albicans: Round cells in the smooth white colony and also flat grey colonies (opaque form)
(14,15,16]). Fusarium sp: Pale to brown, greenish to white, and greenish [17). Saccharomyces cerevisige:
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Creamy (o green on WL media [ IR] dspergilius fumigatus: green color conidia, white conidia when lacking
pasent | 19,20),
‘ MATERIALS AND METHODS

Lo Swpling:

Nample collected tiom roadside sugarcane bagasse which is used as hummus or fertilizing source for
wereasing the sotl ettty We used Sample and sterile distilled water i.c., physiological saline at room
empetature for 1 houre oncashaker at 180 RPM, serially dilute the solution up to 107 dilutions. Aliquots
from the ditution 101 10 107 were taken and spread onto a plate of different types of isolation medium. All
plates were mcubated at 28°C for fungal growth, Results were obtained afier 48 hrs., showing colorless

hyphae, and atter further incubation for 72 hes,, colored hyphae i.c., yellowish to orange color was observed.
2. Bsolation of fungd from sugarcane bagasse

AL Prinary Seveening of fungi from sugareance bagasse
The PDA (potato dextrose agar) consists of the pecled potato extract 200.g/L, glucose 20 g/L, and the fungal
nunmal medinm (mm) was prepaved [21]. Agar 15 gm was used followed by the sterilization process;
samples were streaked onto a PDA media plate. Afler incubation at 37°¢ for 48 hrs. and note down the
charactensties and perform staining by using a stain called lactophenol cotton blue. And perform a sugar
utthzation test [ 22] TSA Agar consists of pancreatic digest of the casein 15.0 gm, a peptic digest of soybean
meal 3.0 g and NaCl (sodium chloride) 5 gm, agar-agar 15 gm for 1000 ml distilled water then follow
stenlization process for the media and then streak the suspension on TSA media plate incubate it at 37° ¢
and observe for results afler 48 hrs, [23]. MALT extract agar consists of malt powder 20 gm glucose 20 gm,
peptone T g and agar 20 gm dissolved in the 1 liter of distilled water then autoclaved it at 121° ¢ of 15 min
at 13 1bs, pressure then after pouring the media into sterile Petri dish allow it too cool then in the sterile
condition 1 lanmunar aieflow streak or spread the fungal suspension then allow it set for S min. And then
place the plate into an incubator at 37° ¢ for 48 hrs. Then growth appeared onto the plate using the pure
isolated colony tor further characterization described below [24].
B. Secondary Screening of fungi from sugarcane bagasse
After Primary Screening, the isolated fungi were enriched in Potato Dextrose Agar media. After 72 hrs. of
incubation at 35 +2°C. Further the tungi were used for identification as per standard protocols [4].
3, Biochemical identification
Vartous sugar tests were pertormed during the process of fungus identification which was obtained from
sugarcane bagasse as per standard protocol [3,7,12,19].

RESULTS AND DISCUSSION
After a successtul sampling of roadside sugarcane bagasse, we isolated one fungus from the sample by using
the pnimary screening method. For this isolation fungi were grown on three different media viz. Potato
dextrose agar, Tryptic soya Agar and Malt extract agar media. Figure 1 depicts the proper growth of fungi
on these three media. For secondary screening, isolated fungal cultures were incubated in potato dextrose
agar for up to 72 hours at 35 +2°,
Figures 2 (a, b) shows the growth of an enriched fungal culture. Fungal hyphae were taken for microscopic
examination with lactophenol cotton blue stain from a potato dextrose agar plate that had been incubated
for 72 hours. Figure 2 (¢) shows the results of the microscopic examination. This enriched culture is also
used for general biochemical characterization analysis. Five different sugar tests were used to characterize
fungi. and the positive, negative results are shown in table 4 and figure 5. After Primary Screening, the
isolated tungi were enriched in Potato Dextrose Agar media. After 72 hrs. of incubation at 35 £2°c, the
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yellowish-orange fungal growth is visible on the PDA media plate. This fungal growth is taken for the

secondary screening purpose i.c., microscopic examination with lactophenol cotton blue stain,

Figure 1. Fungal Growth on PDA Agar, TSA Agar and MALT extract agar respectively

Table 2. Different culture media and growth conditions ]
Sr. No. | Culture used Optimum conditions Optimum conditions Morphological 7
provided (Temperature) provided (PH) appcarance on the media
PDA Agar 37 °C 3.5+0.3 Whitish to orange
2 TSA Agar 37°C 7.3+£0.2 Reddish orange
3 Malt Extract 37°C 54+0.2 Orange
Agar

Fungal propagules are either hyaline (colorless) or a range in colors.
used to stain hyaline mycelia/spores conidia, etc., as well as their cytoplasm. Cotton blue st
cytoplasm, producing a light blue background. Lactophenol serves as a cleaning agent, w

serves as a fungicide.

hereas phen

(b)
Figure 2. (a) Fungal growth in PDA Plate after 48 hrs. incubation, (b) Fungal growth in PDA Plate
after 72 hrs. incubation, (c) Staining with lactophenol cotton blue stain

(©)
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Mounting fluid, i.e. lactophenol plus cotton blue, is a commonly used stain for routine fungal identification
work [25]. New microbial cultures (e.g. Aspergillus, Rhizopus, mucor, penicillium, fusarium.) Lactophenol
and cotton blue mounting fluid. Slides made of glass. Slips of paper. Ethanol Needles (95%).

Microscope Bunsen burner Euperol or nail polish. The slide was prepared for the future prospective.
Preparation of semi-permanent slides: Preparation of semi-permanent slides of fungi may also be done if
required to keep them for a few years. The steps are given below: 1) gently heat the Slides prepared as above
on the spirit lamp to remove air bubbles if present in mounting fluid. 2) Remove excess stain with alcohol
(70%) - a soaked cotton swab from the margin of coverslips. 3) Seal the margin of the coverslip with euperol
or nail polish. 4) Leave the slide overnight and apply one coat of euperol or nail polish as above for firm
sealing [26].

Table 3. Morphological characteristics of Tsolated fungi
Parameters. | Size of Colure  [Elevation Margin [Surface | Hyphal Opacity Hyphae
tfilament/ character staining by

Colony using

LPCB

Lactophenol | I mm | Yellowish | Raised |Entire Smooth | Branched [Translucent Blue
Cotton blue orange filament colored
staining. septate
hyphae

Various sugar tests are performed during the process of fungus identification which is obtained from
sugarcane bagasse that is given below.

Sugar Fermentation/utilization Test:

Peptone (1%) and sodium chloride (0.5%) was added to a liquid media with Andrade’s indicator. Filter
sterilized sugars were added to the medium at a concentration of 2%. After that, the solution was poured
into different test tubes containing Durham's tube and autoclaved to sterilize them. The sugars that were
used are listed below.

Table 4. Sugar tests for biochemical characterization of the isolated Fungi from
Sugarcane Bagasse

Sugar test Acid productions Gas productions
Sucrose Positive Positive

Mannitol Positive Positive

Lactose Negative Negative

Fructose Positive Positive

Glucose Positive Positive

Glucose test

This test is usually used the determine the capability of the micro-organism of utilizing glucose. It evaluates
an organism's capacity to accumulate glucose as well as convert pyruvic acid, the final result of glycolysis,
into gaseous byproducts. Composition for glucose test includes 1% peptone water, glucose sugar, distilled
water, and the pH of the medium will be 2 and observe of the result after 24 hrs. incubation. The result for
this test are showed in table 4 and figure 3.
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Sucrose test . i f fermenting the
. K o - anism O

sucrose tests are done to determine the fermentation capability of a micro-org . d

) St TESE peptone water sucrose sugar an

.y . o L
carbohydrate sucrose like a carbon source. The composition includes 1% ; oo showeilin/tdble 4 and
distilled water. Observe the color change in the test tube. The result for this test a
figure 3.

Mannitol sugar test ) I .
= . . OF . In this process
The mannitol test is used to determine the ability of a micro-organism to utilize mannitol p 3

acid byproducts are formed and the pH of the media around the colonies is lov.vercd it W]u” be mdlcateci as
yellow color formation into the test tube. The composition of mannitol media includes 1% peptone ‘;’ader’
mannitol sugar, and distilled water. Inoculate the fungal culture and observe for the result after 1-day
incubation. The result for this test are showed in table 4 and figure 3.

Figure 3. Biochemical test of fungi into different sugar media

Fructose test
The purpose of the corresponding test is to evaluate the fermentation of carbohydrate (sugar) fructose

(levulose) by the fungi isolated from sugarcane bagasse. The composition includes 1% peptone, fructose
sugar, and distilled water. The result for this test are showed in table 4 and figure 3.

Lactose test
The determine the ability of isolated fungi from sugarcane bagasse and their ability to utilization of lactose

sugar. The composition of media includes 1% peptone, lactose sugar, and distilled water. Observe the color

change and gas production. The result for this test are showed in table 4 and figure 3.

R R e T CON CUS [ON e s ey |
Several ]igninoiytic 'fungi have been identified that are suitable for the bi(;‘féc}inbl(;éi.éél };rdcegs“%éga’s’;é, 7
allowing the sugarcane industry to diversify. Orange-colored fungi were isolated, screened, and generally
characterized in this study. These isolated fungi may belong to the Fusarium spp. based on microscopic
examination, morphological appearance, and results. In the future, DNA Sequencing analysis and
identification of isolated fungi will be performed for better research purposes. It is also planned to extend
this work to investigate the fungi's lignolyti({ capacity, enzyme production, and infectivity study.
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