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Biotechnology is the branch of applied science that
utilizes living organisms and their derivatives in order to
produce products and processes. These products and
processes can apply to several aspects of the economy
ranging from healthcare and medicine to biofuels and
environmental safety. h

BIOTECHNOLOGY

Red Medicine and human health

White Industrial processes involving microorganisms
Green Processes improving agriculture

Blue Marine biotechnology

Yellow Food and nutrition

Grey Envirnomental biotechnology

Gold Bioinformatics, computer science

Brown Biotechnology of dessert and dry regions
Violet Law, ethics, philosophy

Dark Bioterrorism, biological warfare
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Hoje, a vantagem é
do etanol
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56%
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Figure 2 — An Example of a Flow-Chart for Products from Petroleum-based Feedstocks
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Figure 3 — Analogous Model of a Biobased Product Flow-chart for Biomass Feedstocks
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Figure 44.2 A Large-Scale Fermentation Unit. For the growth of
microorganisms in industrial processes. specially designed stirred
fermenters often are used. These can be run under aerobic or anaerobic
conditions. Nutrient additions, sampling, and fermentation monitoning
can be carried out under aseptic conditions. Biosensors and infrared
monitoring can provide real-time information on the course of the
fermentation. Specific substrates, metabolic intermediates. and final
products can be detected.
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Figure 32.1 Time course for substrate utilization, increase in cell mass, and production of (a) primary metabolites and
(b) secondary metabolites.
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Cultivo continuo Balanco material
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Cultivo continuo Balanco material

Sendo que
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V
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Cultivo continuo

X,S(g/L) Px{(g/L.h)
6 3.0
X
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3 =~ Px J 1:5
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S
0 . A L 0
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Figura 12.2 - Sistema continuo em um umco estagio, sem reciclo de células (simulagdo das equagdes 12.13
a.l2.15, comp.,,m—OSh Ko =0,1g/L:Yys=05;5,= 10 g)
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