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Abstract: Orotic acid monohydrate was found effective for the biotechnological production of lactic acid by
Lactobacillus casei used and it could enhance the Amount/Concentration of lactic acid an extent of 7.158% in
the discussed experimental conditions.

Background: Organic molecules are the chemicals of life, compounds composed of more than one type of
element, that are found in, and produced by living organisms. The feature that distinguishes an organic from
inorganic molecule is that organic contain carbon-hydrogen bonds, whereas inorganic molecules do not. The
four major classes of organic molecules include carbohydrates, proteins, lipids and nucleic acids. It has been
found that a few physiologically and pharmacologically active organic molecules are very dynamic.

Materials and Methods: Colorimetric determination of homolactic acid formed and molasses (substrate) left
unfermented during the course of present investigation Search for Fermentation biotransformation of molasses
pollutant to homolactic acid has also been studied. Biotransformation to homolactic acid has been discussed
here. It includes chemical cleaning and steam sterilization of glassware (fermentor flask, petri-dishes, platinum
needle, pipettes and micro-pipettes) preparation and sterilization of different media, culture medium, inoculum
medium and production medium, seeding of culture tubes, inoculation of inoculum medium and production
medium preparation of buffer solution, incubation of culture tubes, inoculum medium, mutation medium.
Results: It may be summarized that Orotic acid monohydrate and pentobarbital enhances the biotechnological
production of lactic acid by Lactobacillus casei at all concentrations used. Pentobarbital was very effective
amongst the active organic molecule used which could increase significantly the Amount/Concentration of lactic
acid to a greater extent in comparison to control fermentor flasks.

Conclusion: Orotic acid monohydrate was found effective for the biotechnological production of lactic acid by
Lactobacillus casei used but it could enhance the Amount/Concentration of lactic acid only to an extent of
7.158% in the same experimental conditions.
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I.  Introduction

A biologically active compound is defined as one that has a direct Physiological effect on a plant,
animal, or another microorganism. Many known compounds with biological activity are found only in trace
amounts in soil. Research has shown that there are essential, highly active organic molecules that can even in
extremely small quantities, vastly influence the fermentative actions and interactions. Various organic molecules
and its differential coefficient are well acknowledged to demonstrate pharmacological property. Information
regarding their role in biological arrangement is a good deal bounded and even uncertain. vastly influence the
fermentative actions and interactions. Various organic molecules and its differential coefficient are well
acknowledged to demonstrate pharmacological property. Information regarding their role in biological
arrangement is a good deal bounded and even uncertain.

A group of scientists now studied organic compounds, which has barbiturate nucleus. This is present in
its structure. It shows that this is found and hence it is very much effective and usable in case of the various
processes, which is used during the fermentation process in details.

Zahid et al. reports that the barbitone is used as a promoter. Further it is used for the enzyme enhancer,
which actually helps to stimulate all the biological enzymes used during the fermentation.

Watson tells that glycolates is a good quality stimulant, which is helpful to increase the production of
L. gibba. Mishra el al finally got this result that the fumaric acid stimulant for L. delbrueckii. Various action
composite of the fumaric acid is actually helpful to support the various experiments. Therefore, all the cases
these results ae verified by various other experiments. Once the correct result is obtained all the cases rechecked
to achieve the final result. It shows that glycolates is a good quality stimulant.

Tandon et al studied various organic compounds and found that Various action composite of the
fumaric acid is actually helpful to support the various experiments. Therefore, all the cases these results ae
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verified by various other experiments. Once the correct result is obtained all the cases rechecked to achieve the
final result. Various action composite of the fumaric acid is actually helpful to support the various experiments.
Therefore, all the cases these results ae verified by various other experiments. Once the correct result is obtained
all the cases rechecked to achieve the final result.

Watson tells that glycolates is a good quality stimulant, which is helpful to increase the production of
L. gibba. Mishra el al finally got this result that the fumaric acid stimulant for L. delbrueckii. Various action
composite of the fumaric acid is actually helpful to support the various experiments. Therefore, all the cases
these results ae verified by various other experiments. Once the correct result is obtained all the cases rechecked
to achieve the final result. It shows that glycolates is a good quality stimulant.

Tandon et al studied various organic compounds and found that Various action composite of the
fumaric acid is actually helpful to support the various experiments. Therefore, all the cases these results ae
verified by various other experiments. Once the correct result is obtained all the cases rechecked to achieve the
final result. Various action composite of the fumaric acid is actually helpful to support the various experiments.
Therefore, all the cases these results ae verified by various other experiments. Once the correct result is obtained
all the cases rechecked to achieve the final result.

Watson tells that glycolates is a good quality stimulant, which is helpful to increase the production of
L. gibba. Mishra el al finally got this result that the fumaric acid stimulant for L. delbrueckii. Various action
composite of the fumaric acid is actually helpful to support the various experiments. Therefore, all the cases
these results ae verified by various other experiments. Once the correct result is obtained all the cases rechecked
to achieve the final result. It shows that glycolates is a good quality stimulant.

Tandon et al studied various organic compounds and found that Various action composite of the
fumaric acid is actually helpful to support the various experiments. Therefore, all the cases these results ae
verified by various other experiments. Once the correct result is obtained all the cases rechecked to achieve the
final result. Various action composite of the fumaric acid is actually helpful to support the various experiments.
Therefore, all the cases these results ae verified by various other experiments. Once the correct result is obtained
all the cases rechecked to achieve the final result.

Finally, the result is found very interesting. Its further conflict to the observations. It then obvious and
hence many employments are produced upon the basis of the various active method and mediums, which is
responsible for the organic molecule, which has demands for the different bacteria and the fungi and also the
yeasts. This is the case where it is not confirmed the condition which is done to produce the biotechnical
applications of 2-hydroxy Propanoic Acid. This is done by the help of Lactobacillus casei, but it is brought out
to respective dynamic organic molecule. This is case for various types of the consider is constituted in the
references, which reports the advancement of the various dynamic organic Mecoptera by using the production of
2-hydroxy Propanoic Acid biotechnologically by Lactobacillus casei.

1. Material and Methods

Colorimetric determination of homolactic acid formed and molasses (substrate) left unfermented during
the course of present investigation Search for Fermentation biotransformation of molasses pollutant to
homolactic acid has also been studied. Biotransformation to homolactic acid has been discussed here. It includes
chemical cleaning and steam sterilization of glassware (fermentor flask, petri-dishes, platinum needle, pipettes
and micro-pipettes) preparation and sterilization of different media, culture medium, inoculum medium and
production medium, seeding of culture tubes, inoculation of inoculum medium and production medium
preparation of buffer solution, incubation of culture tubes, inoculum medium, mutation medium.

I11. Result and Discussion
The influence of Orotic acid monohydrate on biotechnological production of lactic acid by Lactobacillus casei.
The composition of the production medium for the biotechnological production of lactic acid by Lactobacillus
casei was prepared as follows:

Molasses : 22% (w/v)
Malt Extract : 0.75%
Yeast Extract : 0.75 %
Peptone : 0.75%
(NH4)2HPO4 . 0.75%
CaCO, : 8.5%

pH 6.2

Distilled water: To make up 100 ml.

The pH of the medium was adjusted to 6.2 by adding requisite amount of phosphate-buffer solution,
and the pH was also ascertained by a pH meter. The above composition medium represents volume of a
fermentor flask, i. e., 100 ml production medium for lactic acid fermentation. Now, the same production medium
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for biotechnological production of lactic acid by Lactobacillus easel NCIM-1987 was prepared for 99 fermentor
flasks, i. e., each fermentor flask contained 'I® ml' of production medium.

The above fermentor flasks were then arranged in ten sets, each comprising 9 fermentor flask. Each set
was again rearranged in three subsets, each comprising of 3 fermentor flasks. The remaining nine fermentor
flasks out of 99 fermentor flasks were kept as control and these were also rearranged in three subsets each
consisting of three fermentor flasks.

Now M/1000 solution/suspension of Orotic acid monohydrate was prepared and 1.0, 2.0, 3.0, 4.0, 5.0,
6.0, 7.0, 8.0, 9.0 and 10.0 ml of this solution was added to the fermentor flasks of 1st to 10th sets respectively.
The control fermentor flasks contained no active organic molecule. Now the total volume in each fermentor
flask were made up to 100ml by adding requisite amount of distil water. Thus, the concentration of Orotic acid
monohydrate in Ist, 2nd, 3rd, 4th, 5th, 6th, 7th, 8th, 9th and I0th subsets were approximately discussed.

The fermentor flasks were then sterilized, cooled, inoculated, incubated and analysed after 4, 6 md 8
days for lactic acid formed and molasses sugars left unfermented as described in the experimental portion, i. e.,
chapter 11 of this thesis. The experimental procedure for the study of influence of other active organic molecules
were exactly the same as described above with the only difference that in place of M/1000 solution of orotic acid
monohydrate, other active organic molecule under trials were added to the lactic acid fermentation medium
respectively.

Result and discussion:
Table 1: Biotechnical production of lactic acid from Lactobacillus casei exposed to orotic acid
monohydrate

Concentri';Lodn of AOM Incu?r?tri]%rllj IE)Seriod .Iz;((:it(ieclzdagr d I\/Ilénfltals;]efse fr%té‘;ttre%te icr)1/?:|?efalsae((:jtiicna:§, ig’

in g/100 ml 7 days

Control 3 5.981 3.456

5 7.582 1.564

7 6.895 1.316

1.0x10°M 3 6.124 3.564
5 7.984 1.342 1.615

7 7.214 1.453

3.0x10°M 3 6.258 3.895
5 8.457 1.758 3.125

7 7.458 1.321

4.0 x 10° M** 3 6.786 3.654

5 9.508** 1.425 +7.158**

7 8.324 1.189

5.0x10°M 3 6.345 3.865
5 8.124 1.712 6.458

7 7.523 1.198

7.0x10°M 3 5.987 3.859
5 7.954 1.671 2.169

7 7.129 1.146

* Each value represents mean of three trials.
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** Optimum concentration of Active organic molecule *** Optimum yield of lactic acid
(+) Values indicate % increases in the yield of lactic acid Experimental deviation + 2.5 - 3.5%

V. Conclusion
It may be summarized that orotic acid monohydrate and pentobarbital enhances the biotechnological
production of lactic acid by Lactobacillus casei at all concentrations used. Pentobarbital was very effective
amongst the active organic molecule used which could increase significantly the Amount/Concentration of lactic
acid to a greater extent in comparison to control fermentor flasks.

Orotic acid monohydrate was also found effective for the biotechnological production of lactic acid by
Lactobacillus casei used but it could enhance the Amount/Concentration of lactic acid only to an extent of
7.158% in the same experimental conditions.

References

[1]. Deng, N.; Du, H.; Xu, Y., Cooperative Response of Pichia kudriavzevii and Saccharomyces cerevisiae to Lactic Acid Stress in
Baijiu Fermentation. Journal of Agricultural and Food Chemistry 2020, 68 (17), 4903-4911.

[2]. Wyman, C.; Dale, B.; Elander, R.; Holtzapple, M.; Ladisch, M.; Lee, Y., Coordinated development of leading biomass pretreatment
technologies. Bioresour. Technol. 2005, 96, 1959.

[3] Marklinder, 1. M.; Larsson, M.; Fredlund, K.; Sandberg, A. S., Degradation of phytate by using varied sources of phytases in an oat-
based nutrient solution fermented by Lactobacillus plantarum strain 299 V. Food Microbiol. 1995, 12, 495.

[4]. Sluiter, A.; Hames, B.; Ruiz, R.; Scarlata, C.; Sluiter, J.; Templeton, D., Determination of ash in biomass. 2005.

[5]- Sluiter, A.; Hames, B.; Ruiz, R.; Scarlata, C.; Sluiter, J.; Templeton, D.; Crocker, D., Determination of structural carbohydrates
and lignin in biomass. 2012.
[6]. Sluiter, A.; Hames, B.; Ruiz, R.; Scarlata, C.; Sluiter, J.; Templeton, D., Determination of sugars, byproducts, and degradation

products in liquid fraction process samples. 2008.
[7]. Greiner, R.; Egli, 1., Determination of the activity of acid phytate-degrading enzymes in cereal seeds. J. Agric. Food Chem. 2003,

51, 850.

[8]. Wu, Q.; Xu, Y.; Chen, L., Diversity of yeast species during fermentative process contributing to Chinese Maotai-flavour liquor
making. Lett. Appl. Microbiol. 2012, 55, 301.

[9]. Zhang, J.; Wang, X.; Chu, D.; He, Y.; Bao, J., Dry pretreatment of lignocellulose with extremely low steam and water usage for

bioethanol production. Bioresour. Technol. 2011, 102, 4480.

[10]. Ma, S.; Eckhoff, S. R., Economy of scale for biomass refineries: bulk densities, transportation cost, and producer incentives. T.
ASABE 2014, 57, 85.

[11].  Sidari, R.; Martorana, A.; De Bruno, A., Effect of brine composition on yeast biota associated with naturally fermented Nocellara
messinese table olives. LWT--Food Sci. Technol. 2019, 109, 163.

[12].  Chronopoulos, G.; Bekatorou, A.; Bezirtzoglou, E.; Kaliafas, A.; Koutinas, A. A.; Marchant, R.; Banat, I. M., Effect of
carbohydrate substrate on lactic acid fermentation by free and immobilised Lactobaccillus casei on gluten pellets. Biotechnol. Lett
2002, 24, 1233.

[13]. Wagner, A. O.; Reitschuler, C.; llimer, P., Effect of different acetate:propionate ratios on the methanogenic community during
thermophilic anaerobic digestion in batch experiments. Biochem. Eng. J. 2014, 90, 154.

[14]. Zhao, N.; Yu, M.; Wang, Q.; Song, N.; Che, S.; Wu, C.; Sun, X., Effect of Ethanol and Lactic Acid Pre-fermentation on
Putrefactive Bacteria Suppression, Hydrolysis, and Methanogenesis of Food Waste. Energy & Fuels 2016, 30 (4), 2982-2989.

[15]. Wu, C.; Wang, Q.; Yu, M.; Zhang, X.; Song, N.; Chang, Q.; Gao, M.; Sonomoto, K., Effect of ethanol pre-fermentation and
inoculum-to-substrate ratio on methane yield from food waste and distillers’ grains. Appl. Energy 2015, 155, 846.

[16]. Gutiérrez, S.; Martinez-Blanco, H.; Rodriguez-Aparicio, L. B.; Ferrero, M. A., Effect of fermented broth from lactic acid bacteria
on pathogenic bacteria proliferation. J. Dairy Sci. 2016.

[17].  Cavalero, D. A.; Cooper, D. G., The effect of medium composition on the structure and physical state of sophorolipids produced by
Candida bombicola ATCC 22214. J. Biotechnol. 2003, 103 (1), 31.

[18].  Clément, H.; Prost, C.; Chiron, H.; Ducasse, M. B.; Della Valle, G.; Courcoux, P.; Onno, B., The effect of organic wheat flour by-
products on sourdough performances assessed by a multi-criteria approach. Food Res. Int. 2018, 106, 974.

[19]. Kabel, M. A.; Bos, G.; Zeevalking, J.; Voragen, A. G. J.; Schols, H. A., Effect of pretreatment severity on xylan solubility and
enzymatic breakdown of the remaining cellulose from wheat straw. Bioresour. Technol. 2007, 98, 2034.

[20].  Montross, M. D.; Crofcheck, C. L., Effect of stover fraction and storage method on glucose production during enzymatic hydrolysis.
Bioresour. Technol. 2004, 92, 269.

[21].  Nancib, N.; Nancib, A.; Boudjelal, A.; Benslimane, C.; Blanchard, F.; Boudrant, J., The effect of supplementation by different
nitrogen sources on the production of lactic acid from date juice by Lactobacillus casei subsp. rhamnosus. Bioresour. Technol 2001,
78, 149.

[22]. Torre, M.; Rodriguez, A. R.; Saura-Calixto, F., Effects of dietary fiber and phytic acid on mineral bioavailability. Crit. Rev. Food
Sci. Nutr. 1991, 1, 22.

[23].  Wei, F.; Liu, X; Cao, H.; Qiu, B.; Liu, J.; Ma, S., Effects of different alcohol concentrations on the biofilms of two common
bacteria. Chin. J. Microecol. 2013, 25 (8), 907.

[24]. Kilian, S.; Kritzinger, S.; Rycroft, C.; Gibson, G.; Preez, J., The effects of the novel bifidogenic trisaccharide, neokestose, on the
human colonic microbiota. World J. Microbiol. Biotechnol. 2002, 18, 644.

[25]. Wang, Y.; Zhang, Y.; Wang, J.; Meng, L., Effects of volatile fatty acid concentrations on methane yield and methanogenic bacteria.
Biomass Bioenergy 2009, 33 (5), 848.

[26].  Sauer, M.; Russmayer, H.; Grabherr, R.; Peterbauer, C. K.; Marx, H., The Efficient Clade: Lactic Acid Bacteria for Industrial
Chemical Production. Trends Biotechnol. 2017, 35, 756.

[27].  Hu, Y.; Daoud, W. A,; Fei, B.; Chen, L.; Kwan, T. H.; Lin, C. S. K., Efficient ZnO Aqueous Nanoparticle Catalysed Lactide
Synthesis for Poly(Lactic Acid) Fibre Production from Food Waste. J. Cleaner Prod. 2017, 165, 157.

[28]. Yoo, I. K;; Seong, G. H.; Chang, H. N.; Park, J. K., Encapsulation of Lactobacillus casei cells in liquid-core alginate capsules for
lactic acid production. Enzyme Microb. Technol 1996, 19, 428.

DOI: 10.9790/5736-1312021014 www.iosrjournals.org 13 |Page



Biotechnical Production of Lactic Acid: Effect of Orotic Acid as an Efficient Promoting Agent

[29].
[30].
[31].
[32).

[33].

[34].
[35].
[36].
[37).
[38].

[39].

[40].
[41].
[42).
[43].
[44).

[45].
[46].

Qiu, Z.; Gao, Q.; Bao, J., Engineering Pediococcus acidilactici with xylose assimilation pathway for high titer cellulosic L-lactic
acid fermentation. Bioresour. Technol. 2018, 249, 9.

Yi, X.; Zhang, P.; Sun, J.; Tu, Y.; Gao, Q.; Zhang, J.; Bao, J., Engineering wild-type robust Pediococcus acidilactici strain for high
titer L- and D-lactic acid production from corn stover feedstock. J. Biotechnol. 2016, 217, 112.

Wang, X.; Gao, Q.; Bao, J., Enhancement of furan aldehydes conversion in Zymomonas mobilis by elevating dehydrogenase
activity and cofactor regeneration. Biotechnol. Biofuels 2017, 10, 24.

Yang, L.; Huang, Y.; Zhao, M.; Huang, Z.; Miao, H.; Xu, Z.; Ruan, W., Enhancing biogas generation performance from food
wastes by high-solids thermophilic anaerobic digestion: Effect of pH adjustment. Int. Biodeterior. Biodegrad. 2015, 105, 153.

Lin, W.; Qu, J. P., Enhancing Impact Toughness of Renewable Poly(Lactic Acid)/Thermoplastic Polyurethane Blends via
Constructing Cocontinuous-like Phase Morphology Assisted by Ethylene-Methyl Acrylate-Glycidyl Methacrylate Copolymer. Ind.
Eng. Chem. Res. 2019, 58, 10894.

Iconomou, L.; Psarianos, C.; Koutinas, A., Ethanol fermentation promoted by delignified cellulosic material. J. Ferment. Bioeng
1995, 79 (3), 294.

Du, H.; Song, Z.; Xu, Y., Ethyl Carbamate Formation Regulated by Lactic Acid Bacteria and Nonconventional Yeasts in Solid-
State Fermentation of Chinese Moutai-Flavor Liquor. J. Agric. Food Chem. 2018, 66, 387.

Thonart, n.; Desmons, P.; Foucart, M.; Paquot, M., Etude comparative de I'hydrolyse enzymatique et de I'hydrolyse par voie acide
de la cellulose. Holzforschung 1983, 37, 178.

Guogiang, D.; Kaul, R.; Mattiasson, B., Evaluation of alginate-immobilized Lactobacillus casei for lactate production. Appl.
Microbiol. Biotechnol 1991, 36, 309.

Canettieri, E. V.; Rocha, G. J.; Carvalho, J. A,; Silva, J. B., Evaluation of the kinetics of xylose formation from dilute sulfuric acid
hydrolysis of forest residues of Eucalyptus grandis. Ind. Eng. Chem. Res. 2007, 46, 1938.

Chen, P. T.; Hong, Z. S.; Cheng, C. L.; Ng, I. S; Lo, Y. C.; Nagarajan, D.; Chang, J. S., Exploring Fermentation Strategies for
Enhanced Lactic Acid Production with Polyvinyl Alcohol-Immobilized Lactobacillus plantarum 23 Using Microalgae as Feedstock.
Bioresour. Technol. 2020, 308, 123266.

Stratford, M.; Steels, H.; Nebe-Von-Caron, G.; Novodvorska, M.; Hayer, K.; Archer, D. B., Extreme resistance to weak-acid
preservatives in the spoilage yeast Zygosaccharomyces bailii. Int. J. Food Microbiol. 2013, 166, 126.

Hofvendalh, K.; Hahn-Hagerdal, B., Factors affecting the fermentative lactic acid production from renewable resources. Enzume
Microb. Technol. 2000, 26, 107.

Hwang, H. J.; Lee, S. Y.; Kim, S. M.; Lee, S. B., Fermentation of Seaweed Sugars by Lactobacillus species and The Potential of
Seaweed as a Biomass Feedstock. Biotechnol. Bioprocess Eng. 2011, 16, 1231.

Patel, M.; Ou, M.; Ingram, L. O.; Shanmugam, K. T., Fermentation of Sugar Cane Bagasse Hemicellulose Hydrolysate to L(+)-
Lactic Acid by a Thermotolerant Acidophilic Bacillus sp. Biotechnol. Lett. 2004, 26, 865.

Elezi, O.; Kourkoutas, Y.; Koutinas, A. A.; Kanellaki, M.; Bezirtzoglou, E.; Barnett, Y. A.; Nigam, P., Food Additive Lactic Acid
Production by Immobilized Cells of Lactobacillus brevis on Delignified Cellulosic Material. Journal of Agricultural and Food
Chemistry 2003, 51 (18), 5285-5289.

Goering, H. K.; Van Soest, P. J., Forage Fiber Analysis. 1970.

Newth, F. H., The formation of furan compounds from hexoses. Adv. Carbohydr. Chem. 1951, 6, 83.

DOI: 10.9790/5736-1312021014 www.iosrjournals.org 14 |Page



