e-ISSN: 2320-3528

Research and Reviews: Journal of Microbiology and
Biotechnology

Industrial Fermentation

Gopalarao vuppalai*, Rama Krishnai, Krishna Murthya

1. Montissory Siva sivani institute of science and technology, Gurraju palem, Mylavaram, Vijayawada,
Andhra Pradesh, India.

Review Article

Received: 13/04/2015 *For Correspondence
Revised: Montissory Siva sivani institute of science and technology, Gurraju palem,
Accepted: 25/05/2015 Mylavaram, Vijayawada, Andhra Pradesh, India.

Keywords: fermentation1, microorganismz, aerobic 3, metabolite4, Microbial

growths

Introduction

Industrial fermentation is that the intentional use of fermentation by microorganisms like
microorganism and fungi to form product helpful to humans. soured product have applications as food still
as generally trade. Some trade goods chemicals, like carboxylic acid, acid, and grain alcohol square measure
created by fermentation. The speed of fermentation depends on the concentration of microorganisms,
cells, cellular elements, and enzymes still as temperature, pH. And for aerobic fermentation element [1].
Product recovery oftentimes involves the concentration of the dilute resolution. Nearly all commercially
made enzymes, like enzyme, disaccharidase and organic compound, square measure created by
fermentation with genetically changed microbes. In some cases, production of biomass itself is that the
objective, as within the case of Saccharomyces cerevisiae and carboxylic acid microorganism starter
cultures for cheesemaking. In general, fermentations is divided into four types [2].

Production of biomass (viable cellular material)

Production of extracellular metabolites (chemical compounds)

Production of animate thing elements (enzymes and different proteins)

Transformation of substrate (in that the reworked substrate is itself the product) [3],

These sorts aren't essentially disjoint from one another; however offer a framework for
understanding the variations in approach. The organisms used are also microorganism, yeasts, molds,
animal cells, or plant cells. Special issues square measure needed for the particular organisms utilized in the
fermentation, like the dissolved element level, nutrient levels, and temperature [4].

General process

In most industrial fermentations, the organism'’s area unit submerged in an exceedingly liquid medium; in
others, like the fermentation of cocoa beans, occasional cherries, and miso, fermentation takes place on the
damp surface of the medium [5]. There are industrial concerns associated with the fermentation method. as
an example, to avoid organic process contamination, the fermentation medium, air, and instrumentation
area unit sterilized. Foam management will be achieved by either mechanical foam destruction or chemical
anti-foaming agents. Many alternative factors should be measured and controlled like pressure,
temperature, troublemaker shaft power, and consistency [6].

A vital component for industrial fermentations is rescaling. This can be the conversion of a laboratory
procedure to Associate in Nursing process. it's well established within the field of commercial biology that
what works well at the laboratory scale may go poorly or not the least bit once initial tried at massive scale
[7It's usually uphill to require fermentation conditions that have worked within the laboratory and blindly
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apply them to industrial-scale instrumentation. though several parameters are tested to be used as rescale
criteria, there's no general formula attributable to the variation in fermentation processes [8]. The foremost
vital strategies area unit the upkeep of constant power consumption per unit of broth and also the
maintenance of constant volumetrically transfer rate [9].

Microbial growth

When a selected organism is introduced into a specific growth medium, the medium is inoculated with the
actual organism. Growth of the substance doesn't occur directly, however takes a bit whereas. this can be
the amount of adaptation, known as the lag part [10]. Following the lag part, the speed of growth of the
organism steady will increase, for a precise amount—this period is that the log or exponential part.After a
precise time of exponential part, the speed of growth slows down, thanks to the unceasingly falling
concentrations of nutrients and/or a unceasingly increasing (accumulating) concentrations of toxic
substances [11], This phase, wherever the rise of the speed of growth is checked, is that the slowing part.
once the slowing part, growth ceases and therefore the culture enters a stationary part or a gentle state.
The biomass remains constant, except once sure accumulated chemicals within the culture lyse the cells
(chemolysis) [12].

Unless alternative micro-organisms contaminate the culture, the chemical constitution remains unchanged.
If all of the nutrients within the medium square measure consumed, or if the concentration of poisons is just
too nice, the cells might become scenescent and start to die out. the entire quantity of biomass might not
decrease, however the amount of viable organisms can decrease [13].

Fermentation Medium

The microbes used for fermentation grow in (or on) specially designed growth medium that provides the
nutrients needed by the organisms. a range of media exist, however invariably contain a carbon supply, a
atomic number 7 supply, water, salts, and micronutrients. within the production of wine, the medium is
grape should [14], within the production of bio-ethanol, the medium could consist principally of no matter
cheap carbon supply is obtainable [15], Carbon sources square measure usually sugars or different
carbohydrates, though within the case of substrate transformations (such because the production of
vinegar) the carbon supply is also associate degree alcohol or one thing else altogether [45]. for giant scale
fermentations, like those used for the assembly of plant product, cheap sources of carbohydrates, like
syrup,corn steep liquor, sugar cane juice, or sugar beet juice square measure wont to minimize prices [16].
Additional sensitive fermentations could instead use sublimate aldohexose, sucrose, glycerin or different
sugars, that reduces variation and helps make sure the purity of the ultimate product. Organisms meant to
supply enzymes like beta galactosidase, saccharase or different amylases are also fed starch to pick for
organisms that categorical the enzymes in lots of abundance [17]. Fixed atomic number 7 sources square
measure needed for many organisms to synthesize proteins, nucleic acids and different cellular elements.
Reckoning on the protein capabilities of the organism, atomic number 7 is also provided as bulk
macromolecule, like soy meal; as pre-digested polypeptides, like organic compound or tryptone; or as
ammonia or nitrate salts [18].price is additionally a very important think about the selection of a atomic
number 7 supply. Phosphorus is required for production of phospholipids in cellular membranes and for the
assembly of nucleic acids. The quantity of phosphate that should be additional depends upon the
composition of the broth and also the wants of the organism, similarly because the objective of the
fermentation. for example, some cultures won't turn out secondary metabolites within the presence of
phosphate. [19], Growth factors and trace nutrients square measure enclosed within the fermentation broth
for organisms incapable of manufacturing all of the vitamins they need [20]. Yeast extract could be a
common supply of micronutrients and vitamins for fermentation media. Inorganic nutrients, as well as trace
parts like iron, zinc, copper, manganese, atomic number 42 and metal square measure usually gift in
unrefined carbon and atomic number 7 sources [21], however could have to be compelled to be additional
once sublimate carbon and atomic number 7 sources square measure used. Fermentations that turn out
giant amounts of gas (or that need the addition of gas) can tend to make a layer of froth [46], since
fermentation broth usually contains a range of foam-reinforcing proteins, peptides or starches. to forestall
this foam from occurring or accumulating, antifoaming agents is also additional [22].
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Fermenters

Industrial fermentations ar usually administered in giant tanks, known as fermenters or bioreactor.
reckoning on the character of the fermentation, gas could also be sparged into the fermentation medium
[23]. For aerobic fermentations, air is usually used as a result of its affordable thanks to give enough gas for
metastasis. Anaerobic fermentations, like the assembly of fermentation alcohol, usually don't need the
addition of any air, and solely need agitation from a mixer to stay the organisms suspended [24]. Aerobic
fermentations could also be conducted in a very form of fermenters, like a bubble column or a packed bed
over those fermentation medium drips (as within the production of vinegar) [25]. Cooling is usually needed,
since organisms turn out waste heat as a part of their metabolism [26].

Production of intracellular components

Production of intracellular elements Of primary interest among the intracellular elements area unit
microorganism enzymes: enzyme, amylase, protease, pectinase, aldohexose enzyme, cellulase,
hemicellulase, lipase,lactase, enzyme and lots of others. Recombinant proteins, like hypoglycaemic agent,
serum hepatitis immunogen, interferon, white blood corpuscle colony-stimulating issue, enzyme et al. are
created this fashion [27]. The most important distinction between this method and also the others is that
the cells should be burst (lysed) at the top of fermentation, and also the surroundings should be
manipulated to maximise the number of the merchandise. What is more, the merchandise (typically a
protein) should be separated from all of the opposite cellular proteins within the lysate to be pure [28].
Transformation of substrate

Substrate transformation involves the transformation of a particular compound into another, like within
the case of phenylacetylcarbinol, and steroid biotransformation, or the transformation of a stuff into a
finished product, within the case of food fermentations and waste product treatment [29].

Food fermentation

Ancient soured food processes, like creating bread, wine, cheese, curds, idli, dosa, etc., are often dated to
quite seven thousand years agone. They were developed long before man had any data of the existence of
the microorganisms concerned [30]. Some foods like Marmite area unit the byproduct of the fermentation
method, during this case within the production of brew [31].

Ethanol fuel

Fermentation is that the main supply of ethyl alcohol within the production of ethyl alcohol fuel. Common
crops like sugar cane, potato, cassava and corn area unit soured by yeast to provide ethyl alcohol that is
more processed to become fuel [32].

Sewage treatment

In the method of waste product treatment, waste product is digestible by enzymes secreted by
microorganism. Solid organic matters area unit dampened into harmless, soluble substances and dioxide
[33]. Liquids that result area unit disinfected to get rid of pathogens before being discharged into rivers or
the ocean or are often used as liquid fertilizers. Digestible solids, acknowledged conjointly as sludge, is dried
and used as plant food [34]. Aeriform byproducts like methane series are often utilised as biogas to fuel
electrical generators. One advantage of microorganism digestion is that it reduces the majority and odor of
waste product, therefore reducing area required for merchandising [35]. The most disadvantage of
microorganism digestion in disposition is that it's a really slow method [36].

Production of extracellular metabolites

Microbial metabolites are often divided into 2 groups: those made throughout the expansion part of the
organism, known as primary metabolites and people made throughout the stationary part, known as
secondary metabolites [37]. Some samples of primary metabolites ar plant product, acid, amino acid, lysine,
vitamins and polysaccharides [38]. Some samples of secondary metabolites ar antibiotic, cyclosporin A,
growth regulator, and lipid-lowering medication [39].

Primary metabolites

Primary metabolites ar compounds created throughout the normal metabolism of the organism
throughout the expansion part [40]. A standard example is plant product or carboxylic acid, made
throughout metastasis. Acid is made by some strains of Aspergillus niger as a part of the acid cycle to acidify
their atmosphere and forestall competitors from usurping [41]. Salt is made by some Micrococcus species,
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and a few true bacteria species turn out essential amino acid, threonine, essential amino acid and different
amino acids [42]. All of those compounds ar made throughout the conventional "business" of the cell and
discharged into the atmosphere. There’s so no ought to rupture the cells for product recovery [43].
Secondary metabolites
Secondary metabolites ar compounds created within the stationary phase; antibiotic, as an example,
prevents the expansion of microorganism that might contend with fungus genus molds for resources [44].
Some microorganism, like eubacterium species, ar able to turn out bacteriocins that stop the expansion of
microorganism competitors moreover [47]. These compounds ar of obvious worth to humans want to stop
the expansion of microorganism, either as antibiotics or as antiseptics (such as antiseptic S) [48].
Fungicides, like fungicide also are made as secondary metabolites. Generally secondary metabolites don't
seem to be made within the presence of aldohexose or different carbon sources which might encourage
growth [49], and like primary metabolites ar discharged into the encompassing medium while not rupture
of the plasma membrane [50].
CONCLUSION

The areas wherever the potency and yield of Industrial fermentation processes are often inflated are:
the choice or development of a lot of productive microorganism strains; the management and manipulation
of culture conditions and therefore the improvement of product purification and concentration. It is
typically felt that ancient merchandise created at the little scale area unit unsanitary and unsafe. this can be
typically true. but the case is commonly overdone. several hard foods area unit inherently safe owing to low
wet contents or high acidity. Quality control procedures area unit essential for the assembly of safe
merchandise and contribute to the success of little food process businesses. applicable internal control
procedures ought to be developed and enforced. These procedures ought to be developed with the
processors United Nations agency should perceive and apply them. Documentation of the normal strategies
of food fermentation and analysis to spot improved strategies of production area unit nonsense if the
results aren't disseminated to people who area unit doubtless to place them into follow. there's a danger of
cryptic the fermentation method by enrobing it in theory.

REFERENCES

1. HooiLing Ho, Xylanase Production by Bacillus subtilis Using Carbon Source of Inexpensive
Agricultural Wastes in Two Different Approaches of Submerged Fermentation (SmF) and Solid
State Fermentation (SsF). J Food Process Technol 2015; 6:437

2. Diop MB, Destain J, Alvarez VB, Konte MA and Thonart P, Use of Nisin-Producing Starter Cultures
of Lactococcus lactis subsp. lactis on Cereal Based-Matrix to Optimize Preservative Factors over
Fish Fermentation at 30°C Typical to Senegal. J Food Process Technol 2015; 6:432

3. S.AThakur, S.N.Nemade, Sharanappa A., Solid State Fermentation of Overheated Soybean Meal
(Waste) For Production of Protease Using Aspergillus Oryzae. 2015; IJIRSET

4. F.O. Faithpraise, B. Usibe, , J.Idung, C. R. Chatwin, et. al. Pesticide Free Control of Mosquitoes via
Toxorhynchites predators and Fermentation Traps. 2014; IJIRSET

5. Peddapalli Siva Rasagnya And Meena Vangalapati, Studies on Optimization of Process Parameters
for Nattokinase Production by Bacillus subtilis NCIM 2724 and Purification by Liquid-Liquid
Extraction 2013; JIRSET

6. Ajeet Kumar Srivastava, Pushpa Agrawal, Abdul Rahiman, Delignification of Rice Husk and
Production of Bioethanol. 2014; IJIRSET

7. Ajeet Kumar Srivastava, Pushpa Agrawal, Abdul Rahiman, Delignification of Rice Husk and
Production of Bioethanol. IJIRSET

8. HooiLing Ho and Jee Hsiung Phang, Bioprocessing of Agro-Residual Wastes for Optimisation of
Xylanase Production by Aspergillus brasiliensis in Shake Flask Culture and Its Scaling up Elucidation
in Stirred Tank Bioreactor. J Biodivers Biopros Dev 2015; 2:148

9. Jahir Alam Khan and Sumit Kumar Singh, PRODUCTION OF CELLULASE USING CHEAP
SUBSTRATES BY SOLID STATE FERMENTATION. 2011; IJPAES

RRJET | Volume 4 | Issue 1| January - March, 2015 4


file:///C:/Users/gopalarao-v/Desktop/Hooi%20Ling%20Ho,%20 (2015) Xylanase%20Production%20by%20Bacillus%20subtilis%20Using%20Carbon%20Source%20of%20Inexpensive%20Agricultural%20Wastes%20in%20Two%20Different%20Approaches%20of%20Submerged%20Fermentation%20(SmF)%20and%20Solid%20State%20Fermentation%20(SsF). J%20Food%20Process%20Technol%202015,%206:%20437 doi:%2010.4172/2157-7110.1000437
file:///C:/Users/gopalarao-v/Desktop/Hooi%20Ling%20Ho,%20 (2015) Xylanase%20Production%20by%20Bacillus%20subtilis%20Using%20Carbon%20Source%20of%20Inexpensive%20Agricultural%20Wastes%20in%20Two%20Different%20Approaches%20of%20Submerged%20Fermentation%20(SmF)%20and%20Solid%20State%20Fermentation%20(SsF). J%20Food%20Process%20Technol%202015,%206:%20437 doi:%2010.4172/2157-7110.1000437
file:///C:/Users/gopalarao-v/Desktop/Hooi%20Ling%20Ho,%20 (2015) Xylanase%20Production%20by%20Bacillus%20subtilis%20Using%20Carbon%20Source%20of%20Inexpensive%20Agricultural%20Wastes%20in%20Two%20Different%20Approaches%20of%20Submerged%20Fermentation%20(SmF)%20and%20Solid%20State%20Fermentation%20(SsF). J%20Food%20Process%20Technol%202015,%206:%20437 doi:%2010.4172/2157-7110.1000437
http://omicsonline.org/open-access/use-of-nisinproducing-starter-cultures-of-lactococcus-lactis-subsplactis-on-cereal-basedmatrix-to-optimize-preservative-factors-over-fishfermentation-at-30c-typical-to-senegal-2157-7110-1000432.php?aid=51163
http://omicsonline.org/open-access/use-of-nisinproducing-starter-cultures-of-lactococcus-lactis-subsplactis-on-cereal-basedmatrix-to-optimize-preservative-factors-over-fishfermentation-at-30c-typical-to-senegal-2157-7110-1000432.php?aid=51163
http://omicsonline.org/open-access/use-of-nisinproducing-starter-cultures-of-lactococcus-lactis-subsplactis-on-cereal-basedmatrix-to-optimize-preservative-factors-over-fishfermentation-at-30c-typical-to-senegal-2157-7110-1000432.php?aid=51163
http://omicsonline.org/related-articles-list.php?page=5100&&keyword=N
http://omicsonline.org/related-articles-list.php?page=5100&&keyword=N
http://rroij.com/open-access/pesticide-free-control-of-mosquitoes-viatoxorhynchites-predators-and-fermentation-traps.pdf
http://rroij.com/open-access/pesticide-free-control-of-mosquitoes-viatoxorhynchites-predators-and-fermentation-traps.pdf
http://omicsonline.org/searchresult.php?keyword=%20Bacillus%20subtilis
http://omicsonline.org/searchresult.php?keyword=%20Bacillus%20subtilis
http://omicsonline.org/searchresult.php?keyword=%20Bacillus%20subtilis
http://omicsonline.org/searchresult.php?keyword=%20Bacillus%20subtilis
http://omicsonline.org/searchresult.php?keyword=%20Bacillus%20subtilis
http://omicsonline.org/searchresult.php?keyword=%20Bacillus%20subtilis
http://omicsonline.org/searchresult.php?keyword=%20Bacillus%20subtilis
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess

e-ISSN: 2320-3528

10. Jahir Alam Khan and Sachin Kumar Yadav, PRODUCTION OF ALPHA AMYLASES BY
ASPERGILLUS NIGER USING CHEAPER SUBSTRATES EMPLOYING SOLID STATE
FERMENTATION. 2011; IJPAES

11. Ibrahim, Aliyu Dabai Aisha Ibrahim Saulawa, Alhassan Sani Danladi Mahuta Sahabi Saadatu Aliyu
Shinkafi Adamu Aliyu Aliero and Gambo, Auwal, BIOUTILIZATION OF ADANSONIA DIGITATA
FRUIT PULP BY BACILLUS SPECIES FOR AMYLASE PRODUCTION. IJPAES 2011.

12. Kesavapillai Balakrishnan, Aiswarya Nair and Rahul Kumar, Screening of Microbial Isolates for the
Fermentative Production of L-Asparaginase in Submerged Fermentation. Journal of Pharmacy and
Pharmaceutical Sciences, 2013.

13. Chandrakant Belwal, Divyesh Patel, Kamlesh Chauhan, Yogendrasinh Parmar, Ajay Singh Rawat,
et. al. Isolation, Identification and Characterization of Unknown Impurity in Fermentation Based
Active Pharmaceutical Ingredient Lovastatin. 2014; Pharmaceutical Analysis

14. Esra Aydemir, Selami Demirci, Ayeguumll Doan, Ali Oumlzhan Aytekin and Fikrettin Sahin, Genetic
Modifications of Saccharomyces cerevisiae for Ethanol Production from Starch Fermentation: A
Review. J Bioprocess Biotech 2014; 4:180

15. Hooi Ling Ho, Effects of Medium Formulation and Culture Conditions on Microbial Xylanase
Production Using Agricultural Extracts in Submerged Fermentation (SmF) and Solid State
Fermentation (SsF): A Review . J Biodivers Biopros Dev 2014; 1:130

16. Tania Pencheva, Maria Angelova, Purposeful Model Parameters Genesis in Multi-population
Genetic Algorithm. 2012; Glob J Tech Opt

17. Gunjan Gautam, Vishwas Mishra, Payal Verma, Ajay Kumar Pandey and Sangeeta Negi, A Cost
Effective Strategy for Production of Bio-surfactant from Locally Isolated Penicillium chrysogenum
SNPs5 and Its Applications. J Bioprocess Biotech 2014; 4:177

18. Wei Jiang, Zhao Li, Honggiang Li and Jian Xu, Effect of Different Sweet Sorghum Storage
Conditions on Ethanol Production. Biochem Physiol 2014; 3: 142

19. Navpreet Kaur Walia, Kamaljeet Kaur Sekhon, Swaranjit Singh Cameotra, Dharam Paul Chaudhary,
Pallavi Srivastava and Anil Dutta, et. al. Optimization of Fermentation Parameters for
Bioconversion of Corn to Ethanol Using Response Surface Methodology. J Pet Environ Biotechnol
201;, 5:178

20. Maria Papagianni, Characterization of Fungal Morphology using Digital Image Analysis
Techniques. J Microb Biochem Technol 2014; 6:189- 194

21. Marek Nawalany and Malgorzata Loga, Fermentation Tube Test Statistics for Indirect Water
Sampling. Hydrol Current Res 2014; 5:165

22. Mervat MA EIGendy and Ahmed MA EIBondkly, Optimization of Solid State Fermentation and
Leaching Process Parameters for Improvement Xylanase Production by Endophytic Streptomyces
sp. ESRAA-301097. J Microb Biochem Technol 2014; 6:154-166

23. Eric L Huang, Mark G Lefsrud, Fermentation Monitoring of a Co-Culture Process with
Saccharomyces cerevisiae and Scheffersomyces stipitis Using Shotgun Proteomics. J Bioprocess
Biotech 2014; 4:144

24. Sumaryati Syukur, Benrward Bisping, Zozy Aneloi Noli and Endang Purwati, Antimicrobial
Properties and Lactase Activities from Selected Probiotic Lactobacillus brevis Associated With
Green Cacao Fermentation in West Sumatra, Indonesia. J Prob Health 2013; 1: 113

25. Yadi Priabudiman, Yana Sukaryana, The influence of Palm Kernel Cake and Rice Bran
Fermentation Product Mixture to the Broiler Carcass Quality. International Journal of Waste
Resources (2011)

26. Pradipta Tokdar, Amit Wani, Pratyush Kumar, Prafull Ranadive and Saji George, Process and Strain
Development for Reduction of Broth Viscosity with Improved Yield in Coenzyme Q1o Fermentation
by Agrobacterium tumefaciens ATCC 4452. Ferment Technol 2013;2:110

27. Saghir Ahmad and Baher Amer, Sensory Quality of Fermented Sausages as Influenced by Different
Combined Cultures of Lactic Acid Bacteria Fermentation during Refrigerated Storage. J Food
Process Technol 2012;4:202

RRJET | Volume 4 | Issue 1| January - March, 2015 5


http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php?keyword=%20Bacillus%20subtilis
http://omicsonline.org/searchresult.php?keyword=%20Bacillus%20subtilis
http://omicsonline.org/searchresult.php?keyword=%20Bacillus%20subtilis
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess

e-ISSN: 2320-3528

28. Jacob Varghese B, Khai Bui, Naomi Divall, Alexander Egan, Ali Kermani, et. al. Lactic acid
Production by a Mixed Culture of Lactic Bacteria Based on Low Value Dates Syrup and Their
Metabolic Uses. J Metabolic Synd 2012;1:116

29. Shieh Ping Ping, Shu Cheng Shih, Chen Tong Rong and Wei Que King, Effect of Isoflavone
Aglycone Content and Antioxidation Activity in Natto by Various Cultures of Bacillus Subtilis During
the Fermentation Period. J Nutr Food Sci 2012;2:153

30. Silvina Fadda, Contribution of Proteomics for Diving into the Lactic Acid Bacteria Role and the
Modification of the Food Matrix during Fermentation. Single Cell Biolo 2012

31. Jesus Sanchez, Paula Yague and Angel Manteca, New Insights in Streptomyces
Fermentations. Fermentat Technol 2012;1:e105

32. Prafulla G Bansod, VS Sapkal, Protein Separation from fermentation Broth (E. coli) using
polyethersulfone UF and MF membranes. J Membra Sci Technol Aravindan Rajendran and
Viruthagiri Thangavelu, Application of Central Composite Design and Artificial Neural Network for
the Optimization of Fermentation Conditions for Lipase Production by Rhizopus arrhizus MTCC
2233. J Bioproces Biotechniq, 2012; 2:118

33. DongMei Ly, LingYan Jiang, LuAn Chen, JianZhong Liu and ZongWan Mao, Optimization of
Fermentation Conditions of the Engineered Corynebacterium Glutamicum to Enhance L-Ornithine
Production by Response Surface Methodology. J Biotechnol Biomaterial 2011;1:116

34. Venkata Ratna Ravi Kumar Dasari, Murali Yugandhar Nikku and Sri Rami Reddy Donthireddy,
Screening of Antagonistic Marine Actinomycetes: Optimization of Process Parameters for the
Production of Novel Antibiotic by Amycolatopsis Alba var. nov. DVR D4. J Microbial Biochem
Technol 2011;3:5

35. Moses Jeyakumar Rajesh, Leelavathy Rajesh, V.Satya veni, G.Thirumurugan, O.S.Sethuraman, et.
al. Effect of Inducers and Physical Parameters on the Production Of L-Asparaginase Using
Aspergillus Terreus. J Bioproces Biotechnig,1:110

36. Sarat Babu Imandi, Sita Kumari Karanam and Hanumantha Rao Garapati, Optimization of Process
Parameters for the Production of Lipase in Solid State Fermentation by Yarrowia Lipolytica from
Niger Seed Oil Cake (Guizotia Abyssinica) . JMBT/Vol.2.1 028-033 (2010)

37. Rodrigo Jos Santos Jnior, Rejane Andrade Batista, Sheyla Alves Rodrigues, Lauro Xavier Filho, Ivaro
Silva Lima, et. al. Antimicrobial Activity of Broth Fermented with Kombucha Colonies . IMBT
2009;11:072-078

38. M Sukumar, M Sundar and M Sivarajan, Penicillin Production from Transformed Protoplast of
Penicillium chrysogenum by Fermentation. J Pharmacogenomics Pharmacoproteomics 2010

39. Janani K., Ketzi M., Megavathi S., Dr.Vinothkumar D., Dr. Ramesh Babu N.G,, et.
al. (2013) Comparative Studies of Ethanol Production from Different Fruit Wastes Using
Saccharomyces cerevisiae. [JIRSET

40. ChV Satya, C. Anuradha, D. Sri Rami Reddy, Palm Qil Cake: A Potential Substrate for
LAsparaginase production. (2014) IJIRSET

41. Greetham D, Presence of Low Concentrations of Acetic Acid Improves Fermentations using
Saccharomyces cerevisiae. J Bioprocess Biotech 2015;5:192

42. Hooi Ling Ho and Lee Yong Lau, Bioprocessing of Agricultural Wastes as Optimised Carbon Source
and Optimisation of Growth Conditions for Xylanase Production by Aspergillus brasiliensis in
Agitated Solid State Fermentation (Ssf). J Biodivers Biopros Dev 2014;1:125

43. Mariana Menezes Quadros de Oliveira, Andreacute Luiz Grigorevski de Lima, Marcella Novaes
FrancoCirigliano, Rodrigo Pires do Nascimento, Elba Pinto da Silva Bon and Rosalie Reed Rodrigues
Coelho, et. al. (2014) Trichoderma atroviride 102Ca

44. Mutant: A High Endoxylanase Producer for Assisting Lignocellulosic Material Degradation. J Microb
Biochem Technol 6:236-241

45. ShangTian Yang and Xiaoguang Liu, Metabolic Process Engineering for Biochemicals and Biofuels
Production. J Microb Biochem Technol 2014; 6:€116

RRJET | Volume 4 | Issue 1| January - March, 2015 6


http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/open-access/use-of-nisinproducing-starter-cultures-of-lactococcus-lactis-subsplactis-on-cereal-basedmatrix-to-optimize-preservative-factors-over-fishfermentation-at-30c-typical-to-senegal-2157-7110-1000432.php?aid=51163
http://omicsonline.org/open-access/use-of-nisinproducing-starter-cultures-of-lactococcus-lactis-subsplactis-on-cereal-basedmatrix-to-optimize-preservative-factors-over-fishfermentation-at-30c-typical-to-senegal-2157-7110-1000432.php?aid=51163
http://omicsonline.org/open-access/use-of-nisinproducing-starter-cultures-of-lactococcus-lactis-subsplactis-on-cereal-basedmatrix-to-optimize-preservative-factors-over-fishfermentation-at-30c-typical-to-senegal-2157-7110-1000432.php?aid=51163
http://omicsonline.org/open-access/use-of-nisinproducing-starter-cultures-of-lactococcus-lactis-subsplactis-on-cereal-basedmatrix-to-optimize-preservative-factors-over-fishfermentation-at-30c-typical-to-senegal-2157-7110-1000432.php?aid=51163
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccessv
http://omicsonline.org/searchresult.php#openaccessv
http://omicsonline.org/searchresult.php#openaccessv
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/open-access/use-of-nisinproducing-starter-cultures-of-lactococcus-lactis-subsplactis-on-cereal-basedmatrix-to-optimize-preservative-factors-over-fishfermentation-at-30c-typical-to-senegal-2157-7110-1000432.php?aid=51163
http://omicsonline.org/open-access/use-of-nisinproducing-starter-cultures-of-lactococcus-lactis-subsplactis-on-cereal-basedmatrix-to-optimize-preservative-factors-over-fishfermentation-at-30c-typical-to-senegal-2157-7110-1000432.php?aid=51163
http://omicsonline.org/open-access/use-of-nisinproducing-starter-cultures-of-lactococcus-lactis-subsplactis-on-cereal-basedmatrix-to-optimize-preservative-factors-over-fishfermentation-at-30c-typical-to-senegal-2157-7110-1000432.php?aid=51163
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess

e-ISSN: 2320-3528

46. Kim Seryon and Hiroshi Yoneyama, Amino Acid Exporter: A Tool for the Next-Generation
Microbial Fermentation. J Biotechnol Biomater 2013;3:€118

47. Ziayoddin M, Manohar Shinde and Junna Lalitha, Orthogonal Array Approach for Optimization of
Carrageenase Production by Solid State Fermentation of Pseudomonas aeruginosa ZSL-2. J Microb
Biochem Technol 2012;4:096

48. Chaudhary N, M.O. Ngadi and B. Simpson, Comparison of Glucose, Glycerol and Crude Glycerol
Fermentation by Escherichia Coli K12. J Bioprocess Biotech, S1-001

49. Chen Hongzhang, Wang Yumei and Dai Shuhua, Production of Protein Feed from Sweet Sorghum
Stalk by the Two-Step Solid State Fermentation. J Biofertil Biopestici 2012;3:112

50. Benerji, C. Ayyanna, K.Rajini, B.Srinivasa Rao, D.R.N. Banerjee, et. al. Studies on Physico-Chemical
and Nutritional Parameters for the Production of Ethanol from Mahua Flower (Madhuca indica)
Using Saccharomyces Cerevisiae — 3090 Through Submerged Fermentation (smf). JMBT 2012;2.2
046-050.

RRJET | Volume 4 | Issue 1| January - March, 2015 7


http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess
http://omicsonline.org/searchresult.php#openaccess

