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APRESENTACAO

Avancos Cientificos e Tecnoldgicos em Bioprocessos € uma obra que reune
vinte e trés capitulos com temas em pesquisas cientificas realizadas no campo da
biotecnologia, e que envolve agentes bioldgicos e bioquimicos na geracéo de produtos
ou processos. Nesta obra se concentram diversos avangos descritos nas metodologias
e nos resultados, distribuidos em quatro tdpicos principais, envolvendo: processos
quimicos e biotecnolégicos no aproveitamento de residuos; producédo de metabdlitos
e enzimas; métodos analiticos e de simulacéo; e biotratamentos envolvidos na
geracao de energias. Esta obra foi escrita por jovens pesquisadores brasileiros que
estdo desenvolvendo suas teses e/ou dissertacdes em instituicdes nacionais. Por este
motivo, os aspectos inovadores e o alcance dos resultados apresentados podem ser
um grande estimulo para aqueles que visam conhecer com maior amplitude alguns
dos aspectos biotecnologicos estudados em algumas das instituicdes de nosso pais.

Alberdan Silva Santos
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CAPITULO 3

ENZYMATIC COCKTAIL PRODUCED BY Fusarium
sp WITH POTENTIAL TO DECONSTRUCT CRUDE
CASSAVA STARCH (Manihot esculenta Crantz).
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ABSTRACT: With the
microorganism cultivation and the induction
of enzyme production, the use of filamentous
fungi has become strategic as a source of
hydrolase and, especially, the specific selection
of strains that produce amylolytic systems
capable of composing enzymatic cocktails. It
has been the subject of studying in our group
in recent years. The objective of this work is the

advancement of
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production of amylolytic concentrates (amylase,
glucoamylase, amylopectin) from Fusarium
sp. for the deconstruction of cassava starch
(Manihot esculenta Crantz), without the addition
of other enzymes. The applied methodology has
involved the adaptation of the microorganisms
in the naturalsubstrate, and the results showed
high amylolytic activity in solid and submerged
culture medium. The enzymatic cocktail
hydrolyzed the cassava starch with a yield of
83% w/w in 10 minutes and reached 96.90% in
120 minutes of incubation.
KEYWORDS: Filamentous fungus.
Enzyme.

Starch.

11 INTRODUCTION

Countries located in tropical regions, such
as Brazil, have a great advantage in relation to
the main starch producers in the world, which
are located in temperate regions due to the
variety of tropical crops (Scipicione, 2011).
Cassava root (Manihot esculenta, Crantz) is a
raw material rich in the starch of easy extraction,
being cultivated in almost all Brazilian territory.
The amylases are among the first known
enzymes. They promote the hydrolysis of starch
to reducing sugars, being detected for more
than a century in a great variety of biological
materials. These enzymes are termed amylolytic
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because they promote starch degradation, were described in 1811 in wheat extracts;
In 1831 in saliva; In 1833 in malt; In 1846 in the blood; And in 1881 produced by the
fungus Aspergillus oryzae (HARGER, 1982). Although amylases can be derived from a
variety of sources, including plants, animals, and microorganisms, microbial enzymes
generally meet high industrial demand. Hydrolyzed products are widely used in food,
paper, and textile industries and currently in the production of biofuels.

2| METHODOLOGIES

2.1 Micro-organism

The micro-organism used was the Fusarium sp, isolated from cassava roots
collected in the area of settlement of family farmers, located on the shores of Highway
391 PA, Km 18 (1° S and 48° 08 ‘ 22 “W, altitude 14 m) in the District of Mosqueiro, in
Parramatta. Microorganisms were isolated in the Middle APY (yeast extract 2.5 g/L, 2.5
g/L peptone, cassava starch 10 g/L agar 10 g/L and pH adjusted to 5) and deposited on
mycology collection of the LablSisbio.

2.2 Solid Cultivation of the micro-organism

The experiment was accomplished in seven Petri dishes, six of them containing
20 | of sterile medium APY and one with 20 mL GPY (10 g/L glucose, 2.5 g/L peptone,
yeast extract 2.5 g/L Agar 10 g/L). The micro-organism was blown out in each of the
seven plates and incubated in an oven at 30° C for 5 days. (GONCALVES, 2006)

2.3 Measures of diameter growth

The measure of the growth of the colony and the halo were two strokes
perpendicular axis, dividing the colonies into approximately equal quadrants, enabling
two measures of diameter per plate used. The diameter of the colonies was measured
every 24 hours over 5 consecutive days. (OLIVEIRA, 2006)

2.4 Measures of the diameters of the halos

The plates with the Middle APY were “revealed” through a lugol’s solution (lodine
0.3% m/v and potassium iodide 1% m/v), one every 12:00 am for five days. We used
approximately 15 mL lugol’s iodine on each plate, leaving for 5 minutes and then
measures. (OLIVEIRA, 2006)

2.5 Cultivation in liquid medium

The microorganism was used for culture in a liquid medium and later analysis of
the presence of amylolytic activity in the culture supernatant. They were cultured in
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APY liquid medium without the addition of agar. In 1 L conical flasks containing 500 ml
of culture medium, autoclaved at 121 ° C for 15 minutes, cooled to room temperature
and inoculated with 4 discs from the colony of the microorganism, and incubated on an
orbital shaker at 30 ° C at 130 rpm. Samples (2 mL) were removed every 24 hours and
centrifuged (3600 rpm for 5 minutes). The supernatant medium was used to determine
the respective enzymatic activity.

2.6 Degradation of cassava starch

Cassava starch degradation was determined through the dosage of starch
degraded. Added 200uL enzyme broth, and 600uL of hydrated starch solution ( 0,2g
of soluble starch in 100 mL of acetate buffer pH 5, heated to 100°C for 5 minute),
incubated the 37°C, 300 rpm on the dry-in dry- bath, added 200 uL of 1 N HCl and 1000
pL of lugol (lodine 0.3% m/v and potassium iodide 1% m/v), followed by vortex shaking
at 37 ° C for 5 minutes and reading at 580 nm in the UV-vis spectrophotometer.

3 | RESULTS AND DISCUSSION

Solid amylolytic activity was determined by the correlation between the halo size
and the degradative capacity of the microorganism. The presence of the halo indicates
that the fungus is capable of producing amylolytic enzymes, hydrolyzing the starch in
the medium. After five days of the experiment, it was verified that the microorganism is
adapted to the medium in which it was isolated, presenting a larger diameter of growth
in APY medium when compared to GPY (graph 01).

o s]
o

= DC APY
= DH APY 610°

W DC GPY

Diameter (mm)
P o)}
o o

]
o

o

24 48 72 96 120
Time (h)

Graph 01 - Growth diameter (DC) and halo diameter (HD) of the microorganism in solid
medium.

The statistical data (graph 01) can also be visually verified when compared to the
images of the sizes of halos formed (figure 01).
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Figure 01- halo formation on plates stained with Lugol’s solution. A: time Oh; B: time 24h; C:
time 48 h; D: time 72h; E: time 96h; F: time120h

Graph 02 represents amount (%) of residual starch and degradation of cassava
root as a function of incubation time (min). It can be observed that in the first 10
minutes of incubation, 82.53% of the hydrolysis was obtained and after 120 minutes
a percentage of 96.90% of degraded starch was reached, while the percentage of
residual starch was of 3.10%.The increase of the residual starch in the time of 180 min
may be related to the denaturation of the enzymes, caused by the interaction with other
components of the medium, protease action or by thermal denaturation when kept at
50 ° C for several hours.

100%

80%

60%
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40%

20%

0 10 20 30 60 120 180
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Graph 2 - Degradation of cassava starch as a function of incubation time (min).

41 CONCLUSIONS

Through the results obtained by the experiments, it was possible to conclude that
the microorganism proved to be a good producer of amylases in a solid medium in
view of the size of the formed halo in relation to the growth diameter in the presence.
The hydrolysis of the starch suggests that the microorganism is capable of secreting
amylolytic enzymes which promote the degradation of the present starch.
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