
SUBMERGED AND SOLID STATE FERMENTATION

submerged and solid state fermentation. 1. Comparison on submerged fermentation (SmF) and solid state fermentation
(SSF) using microbes.

Submerged fermentation is a process involving the development of microorganisms in a liquid broth.
Submerged liquid fermentations are traditionally used for the production of microbially derived enzymes. To
achieve liquid aerobic fermentation, it is necessary to constantly supply the microorganism with oxygen,
which is generally done via stirring the fermentation media. This is why SSF enzymes are widely used in the
following industries: fruit and vegetable transformation pectinases animal feeding hemicellulases and
cellulases bio ethanol cellulases and hemicellulases brewing and distilling hemicellulases Outlook[ edit ]
Liquid, submerged and solid state fermentation are age-old techniques used for the preservation and
manufacturing of foods. A high volume of oxygen is also required for the process. Economic changes and
growing environmental awareness generate new perspectives for solid state fermentation. This enzyme is also
able to reduce the amount of acrylamide found in carbohydrate-rich fried and baked foods which is
carcinogenic to humans. Applications of Submerged Fermentation SmF is primarily used in the extraction of
secondary metabolites that need to be used in liquid form. Applying this growing technique to filamentous
fungi leads to difficulties. In Western countries, the traditional manufacturing process of many foods uses
SSF. Therefore, solid state fermentation enables the optimal development of filamentous fungi, allowing the
mycelium to spread on the surface of solid compounds among which air can flow. This results in a steady-rate
production of the fermentation broth. SSF adds value to insoluble agricultural byproducts thanks to its higher
energy efficiency and reduced water consumption. Current chapter will discuss in detail the chemistry and
applications of l-Asparaginase enzyme and various methods available for the production of the enzyme,
especially focusing on the advantages and limitations of SSF and SmF processes. The contamination level is
substantially reduced in SSF through low moisture content. Various microorganisms such as bacteria, yeast,
and fungi are generally used for the production of l-Asparaginase as it is difficult to obtain the same from
plants and animals. In order to maintain sufficient moisture content for the growth of filamentous fungus,
waterlogged air is used and may require further addition of water. In batch-fed fermentation sterilized growth
nutrients are added to the culture. Methods of Carrying Out Submerged Fermentation There are two common
methods by which submerged fermentation takes place; they are batch-fed fermentation and continuous
fermentation. SSF is also widely used to prepare raw materials such as chocolate and coffee; typically cacao
bean fermentation and coffee bean skin removal are SSF processes carried out under natural tropical
conditions. Other companies use solid state fermentation for enzyme complexes. An open system is
constructed for continuous fermentation. Accurately managing the synthesis of the desired metabolites
requires regulating temperature, soluble oxygen, ionic strength and pH and control nutrients. The substrate
used is generally composed of vegetal byproducts such as beet pulp or wheat bran. SSF process utilizes
agricultural and industrial wastes as solid substrate. During the second half of the twentieth century, liquid
state fermentation developed on an industrial scale to manufacture vital metabolites such as antibiotics. The
latter produces sauces such as soy sauce or other foods. Air flow monitoring is key because it impacts
temperature, oxygen supply and moisture. SSF is preferred over SmF as it is cost effective, eco-friendly and it
delivers high yield of enzyme. In the same way, the use of submerged culture can benefit the production of
many secondary metabolites and decrease production costs by reducing the labour involved in solid-state
methods. The composition of the growth medium guides the microorganism's metabolism towards the
production of enzymes that release bio-available single molecules such as sugars or amino acids by carving
out macromolecules. Enzyme production[ edit ] Enzymes and enzymatic complexes able to break down
difficult-to-transform macromolecules such as cellulose, hemicelluloses, pectin and proteins. Solid state
fermentation is well suited for the production of various enzymatic complexes composed of multiple enzymes.
This liquid broth contains nutrients and it results in the production of industrial enzymes, antibiotics or other
products. So, this enzyme is used in the treatment of acute lymphoblastic leukemia, a malignant disorder in
children.


