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Natural polysaccharides are essential materials for vital in vivo functions such as providing an energy source and as a structural mate-
rial [1]. In view of the fact that polysaccharides are naturally recycled carbon resources and looked at to be eco-friendly because of their
biodegradability, it is estimated that the efficient use of polysaccharides will show the way to the production of environmentally benign
materials [2]. In addition, many polysaccharides like cellulose, starch, chitin and those produced from plants, bacteria, and seaweeds
have been considered [3]. For example, some polysaccharides are used as hydrocolloids for a stabilizer, a viscous agent, and a structure
provider in food industries [4].

Xanthan gum is an extracellular hetero polysaccharide produced by Xanthomonas campestris. Because of its unique rheological behav-
ior, xanthan gum is one of the major microbial polysaccharide actually employed in many industrial processes. The polysaccharide is used
as suspending, stabilizing, thickening and emulsifying agent, for food and non-food industrial applications [5]. Xanthan is non-toxic and
does not inhibit growth. It is non-sensitizing and does not cause skin or eye irritation. On this basis, xanthan has been approved by the
United States Food and Drug Administration (FDA) for use as food additive without any specific quantity limitations [6]. Xanthan molecu-
lar structure is often reported to be heavily affected by the composition of the production medium. In this respect, several studies have
so far focused on a variety of nutrients, particularly the nitrogen and carbon sources [7,8]. To produce xanthan gum, X. campestris needs
several nutrients, including micronutrients (e.g. potassium, iron, and calcium salts) and macronutrients such as carbon and nitrogen.
Glucose and sucrose are the most frequently used carbon sources. The concentration of carbon source affects the xanthan yield [9-11].
Higher concentrations of these substrates inhibit growth. Nitrogen, an essential nutrient, can be provided either as an organic compound
[12-15] or as an inorganic molecule [9,10,16-19]. The C/N ratio usually used in production media is less than that used during growth
[9,10,13,17,19,20]. Generally, lower concentrations of both nitrogen and carbon are conducive to produce the xanthan polymer. Most
commercial production method for xanthan gum uses glucose or invert sugars, and most industries prefer batch processes than continu-
ous processes [21]. Development of xanthan production includes the determination of media nutrients in order to reach high production
yield at low cost. Xanthan has been produced in a wide range of both complex and well-defined media. Initial cultures is complex media
involved growth in cabbage extract [22] and further scale-up studies aiming at industrial production used lactose rum, soybean liquor,
cereal hydrolysate and other agricultural waste production as growth media [23-26]. Other substrates have also been tested, such as
hydrolyzed rice, barley, corn flour, acid whey, sugar cane molasses, coconut juice, sugar cane, etc., but glucose is still the best in terms of
product yield, supply, and product quality [27]. The choice of substrate is dependent not only on cost but also on the end use of the prod-
uct and nitrogen content [28]. One of the greatest factors limiting the use of xanthan in large-scale fermentation processes is the cost of
production when compared to similar polymers from algae or plants. Some attempts have been made to use cheaper substrates such as

citrus waste [29], whey [30,31] and [32], corn steep liquor [33], molasses and glucose syrup [10,19,34,35] and olive oil waste waters [36].

It has been found that the production and the properties of xanthan gum are influenced by bacterial strain [37,38], culture medium
[21,39,40], temperature [41], pH [42], time of fermentation [43], and agitation rate [4,39].
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The utilization and functionality of stabilizers in food products is not new; they have been used for more than half a century. How-

ever, it is only in more recent years that a wide range of new dairy products that rely, to a large extent, on the functionality of stabilizers

has been introduced [44]. One of the major objectives of dairy manufacturers is to produce dairy products that have desirable quality

attributes (appearance, texture and flavor) over a sufficient shelf life. In order to achieve this objective, dairy manufacturers have been

utilizing ingredients such as stabilizers to improve the kinetic stability of food emulsions [45,46]. Blends of xanthan gum, carrageenan,

guar, Locust bean gum and galactomannans are excellent stabilizer for ice cream, ice milk, sherbet, milk shakes and water ices. Xanthan,

guar and LBG blend is vital to slice ability, firm body and flavor release of cream cheese. Also, xanthan thickens cottage cheese dressings

by providing good drainage control [47-51].

Bibliography

1. Berg] M, et al. “Biochemistry”. WH Freeman and Co., New York, 6™ edition (2006).

2. Gilani S L., et al. “Effect of preparation conditions on xanthan gum production and rheological behavior using cheese whey by Xan-
thomonas campastris”. Australian Journal of Basic and Applied Sciences 5.10 (2011): 855-859.

3. Schuerch C. “Polysaccharides”. In: H.F. Mark, N. Bilkales, C.G. Overberger (Eds.). Encyclopedia of polymer science and engineering, 2™
edition, John Wiley and Sons, New York (1986): 87-162.

4. Peters HU, et al. “Food polysaccharides and their applications”. Taylor and Francis, London (1995).

5. Sutherland I W. “Extracellular polysaccharides”. In: Biotechnology, 2™ edition, (Rehm HJ and G Reed, Eds) VCH, Weinheim 6 (1996):
613-657.

6. Kennedy ] F and Bradshaw I ]. “Production, properties and applications of xanthan”. Progress in Industrial Microbiology 19 (1984):
319-371.

7. Garcia-Ochoa F and Gomez E. “Mass transfer coefficient in stirred reactors for xanthan gum solutions”. Biochemical Engineering 1.1
(1998): 1-10.

8. Garcia-Ochoa F, et al. “Xanthan gum: Production, recovery, and properties”. Biotechnology Advances 18.7 (2000): 549-579.

9. Souw P and Demain A L. “Nutritional studies on xanthan gum production by Xanthomonas compestris NRRL B1459”. Applied and
Environmental Microbiology 37 (1979): 1186-1192.

10. D Vuyst,, et al. “Nutritional, physiological and process-technological improvements of xanthan gum fermentation process”. Enzyme
and Microbial Technology 52 (1987): 1881-1900.

11. Funahashi H,, et al. “Effect of glucose concentration on xanthan gum production by Xanthomona scampestris”. Journal of Fermenta-
tion Technology 65.5 (1987): 603-606.

12. Silman R W and Rogovin P. “Continuous fermentation to produce xanthan biopolymer: laboratory investigation”. Biotechnology and
Bioengineering 12 (1970): 75-83.

13. Moraine R A and Rogovin P. “Kinetics of the xanthan fermentation”. Biotechnology and Bioengineering 15 (1973): 225-237.

14. Kennedy ] F, et al. “Factors affecting microbial growth and polysaccharide production during the fermentation of X. campestris cul-
tures”. Enzyme and Microbial Technology 4.1 (1982): 39-43.

15. Pinches A and Pallent L]. “Rate and yield relationships in the production of xanthan gum by batch fermentations using complex and

chemically defined growth media”. Biotechnology and Bioengineering 28.10 (1986): 1484-1496.

Citation: Hussein Azzaz Murad and Asmaa Abuel Khair. “Xanthan Gum as a Unique Microbial Polysaccharide”. EC Nutrition 13.2 (2018):
35-38.


https://trove.nla.gov.au/work/16532905?q&sort=holdings+desc&_=1513069087851&versionId=207926752
http://ajbasweb.com/old/ajbas/2011/October-2011/855-859.pdf
http://ajbasweb.com/old/ajbas/2011/October-2011/855-859.pdf
http://agris.fao.org/agris-search/search.do?recordID=US201301471436
http://agris.fao.org/agris-search/search.do?recordID=US201301471436
https://www.sciencedirect.com/science/article/pii/S1369703X97000028
https://www.sciencedirect.com/science/article/pii/S1369703X97000028
https://www.sciencedirect.com/science/article/pii/S0734975000000501
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC243376/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC243376/
http://www.sciencedirect.com/science/article/pii/0385638087901245
http://www.sciencedirect.com/science/article/pii/0385638087901245
http://onlinelibrary.wiley.com/doi/10.1002/bit.260120107/abstract
http://onlinelibrary.wiley.com/doi/10.1002/bit.260120107/abstract
http://onlinelibrary.wiley.com/doi/10.1002/bit.260150202/full
http://www.sciencedirect.com/science/article/pii/0141022982900096
http://www.sciencedirect.com/science/article/pii/0141022982900096
http://onlinelibrary.wiley.com/doi/10.1002/bit.260281006/abstract
http://onlinelibrary.wiley.com/doi/10.1002/bit.260281006/abstract

Xanthan Gum as a Unique Microbial Polysaccharide

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

37

Cadmus M C,, et al. “Colonial variation in Xanthomonas campestris NRRL B-1459 and characterization of the polysaccharide from a
variant strain”. Canadian Journal of Microbiology 22 (1976): 942-948.

Davidson I W. “Production of polysaccharide by Xanthomonas campestris in continuous culture”. FEMS Microbiology Letters 3.6
(1978): 347-349.

Tait M [, et al. “Effect of growth conditions on the production, composition and viscosity of Xanthomonas campestris exopolysaccha-
ride”. Journal of General Microbiology 132 (1986): 1483-1492.

De Vuyst.,, et al. “Two-step fermentation process for improved xanthan production by Xanthomonas campestris NRRL B-1459". Jour-
nal of Chemical Technology and Biotechnology 39.4 (1987): 263-273.

Moraine R A and Rogovin P “Xanthan biopolymer production at increased concentration by pH control”. Biotechnology and Bioengi-
neering 13 (1971): 381-391.

Letisse F, et al. “Kinetic analysis of growth and xanthan gum production with Xanthomonas campestris on sucrose, using sequentially
consumed nitrogen sources”. Applied Microbiology and Biotechnology 55 (2001): 417-422.

Lilly V G., et al. “Bacterial polysaccharides. Laboratorial scale production of polysaccharide by species Xanthomonas”. Journal of Ap-
plied Microbiology 6.2 (1958): 105-108.

Cadmus M., et al. “Nitrogen source for improved production of microbial polysaccharides”. US Patent 3 (1971): 565-563.

Cadmus M,, et al. “A Synthetic media for production of quality xanthan gum in 20 liter fermentors. Biotechnology and Bioengineering
20.7 (1978): 1003-1014.

Colin P and Flury M. “Processes for carrying out polysaccharides producing fermentations”. US Patent 3, 594, 280 (1971).
Colin P and Merle R. “Process for production polysaccharides by fermentation”. U.S. Patent 3, 671, 398 (1972).

Rosalam S and England R. “Review of xanthan gum production from unmodified starches by Xanthomonas camprestris sp”. Enzyme
and Microbial Technology 39.2 (2006): 197-207.

Roseiro | C,, et al. “Medium Development for xanthan production”. Process Biochemistry 27.3 (1992): 167-175.
Bilanovic D,, et al. “Xanthan fermentation of citrus waste”. Bioresource Technology 48.2 (1994): 169-172.

JF Fu,, et al. “Construction of lactose-utilizing Xanthomonas campestris and production of xanthan gum from whey”. Applied and En-
vironmental Microbiology 56 (1990): 919-923.

Ekateriniadou L. “High production xanthan gum by a strain of Xanthomonascampestris conjugated with Lactococcuslactis”. Biotech-
nology Letters 16 (1994): 517-522.

Silva,, et al. “Production and characterization of xanthan gum by Xanthomonas campestris using cheese whey as sole carbon source”.
Journal of Food Engineering 90.1 (2009): 119-123.

Molina O., et al. “Effect of corn steep liquor on xanthan production by Xanthomona scampestris”. Biotechnology Letters 15 (1993):
495-498.

De Vuyst L and Vermeire A. “Use of industrial medium components for xanthan production by Xanthomonas campestris. NRRL-
B-1459". Applied Microbiology and Biotechnology 42 (1994): 187-191.

Citation: Hussein Azzaz Murad and Asmaa Abuel Khair. “Xanthan Gum as a Unique Microbial Polysaccharide”. EC Nutrition 13.2 (2018):
35-38.


https://www.ncbi.nlm.nih.gov/pubmed/963616
https://www.ncbi.nlm.nih.gov/pubmed/963616
https://academic.oup.com/femsle/article-abstract/3/6/347/640939?redirectedFrom=PDF
https://academic.oup.com/femsle/article-abstract/3/6/347/640939?redirectedFrom=PDF
http://www.microbiologyresearch.org/docserver/fulltext/micro/132/6/mic-132-6-1483.pdf?expires=1513078567&id=id&accname=guest&checksum=B5931A626C605C054EC2596DAAC403C0
http://www.microbiologyresearch.org/docserver/fulltext/micro/132/6/mic-132-6-1483.pdf?expires=1513078567&id=id&accname=guest&checksum=B5931A626C605C054EC2596DAAC403C0
http://onlinelibrary.wiley.com/doi/10.1002/jctb.280390407/abstract
http://onlinelibrary.wiley.com/doi/10.1002/jctb.280390407/abstract
http://onlinelibrary.wiley.com/doi/10.1002/bit.260130305/full
http://onlinelibrary.wiley.com/doi/10.1002/bit.260130305/full
https://www.ncbi.nlm.nih.gov/pubmed/11398920
https://www.ncbi.nlm.nih.gov/pubmed/11398920
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1057366/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1057366/
https://www.google.com/patents/US3565763
http://onlinelibrary.wiley.com/doi/10.1002/bit.260200703/abstract
http://onlinelibrary.wiley.com/doi/10.1002/bit.260200703/abstract
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwjqsZXykITYAhUGv48KHa3QCtgQFgg2MAM&url=https%3A%2F%2Fpatentimages.storage.googleapis.com%2Fpdfs%2FUS3594280.pdf&usg=AOvVaw094TxRnTf62XsZrzKTZhTu
http://opus.bath.ac.uk/857/
http://opus.bath.ac.uk/857/
https://www.sciencedirect.com/science/article/pii/0032959292870052
http://www.sciencedirect.com/science/article/pii/0960852494902054
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC184322/pdf/aem00085-0099.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC184322/pdf/aem00085-0099.pdf
https://www.researchgate.net/publication/246934349_High_production_of_xanthan_gum_by_a_strain_of_Xanthomonas_campestris_conjugated_with_Lactococcus_lactis
https://www.researchgate.net/publication/246934349_High_production_of_xanthan_gum_by_a_strain_of_Xanthomonas_campestris_conjugated_with_Lactococcus_lactis
http://www.sciencedirect.com/science/article/pii/S0260877408002835
http://www.sciencedirect.com/science/article/pii/S0260877408002835
https://link.springer.com/article/10.1007/BF00129325
https://link.springer.com/article/10.1007/BF00129325
https://link.springer.com/article/10.1007/BF00902715
https://link.springer.com/article/10.1007/BF00902715

Xanthan Gum as a Unique Microbial Polysaccharide

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

38

Kalogiannis S., et al. “Optimization of xanthan gum production by Xanthomonas campestris grown in molasses”. Process Biochemistry
39.2 (2003): 249-256.

Lopez M ] and Ramos-Cormenzana A. “Xanthan production from olive-mill wastewaters”. International Biodeterioration and Biodeg-
radation 38 (1996): 263-270.

H Rodriguez and L Aguilar. “Detection of Xanthomonas campestris mutants with increased xanthan production”. Journal of Industrial
Microbiology and Biotechnology 18.4 (1997): 232-234.

Moreira A S., et al. “Screening among 18novel strains of Xanthomonas campestri spv pruni”. Food Hydrocolloids 15 (2001): 469-474.

Amanullah.,, et al. “Enhancing xanthan fermentations by different modes of glucose feeding”. Biotechnology Progress 14.2 (1998):
265-269.

Garcia-Ochoa,, et al. “Nutritional study of Xanthomonas campestris in xanthan gum production by factorial design of experiments”.
Enzyme and Microbial Technology 14.2 (1992): 991-997.

Shu C H and Yang S T. “Effect of temperature on cell growth and xanthan production in batch culture of Xanthomonas campestris”.
Biotechnology and Bioengineering 35.5 (1990): 454-468.

Esgalhado ME, et al. “Interactive effects of pH and temperature on cell growth and polymer production by Xanthomonas campestris”.
Process Biochemistry 30.7 (1995): 667-671.

Cacik F, et al. “Optimal control of a batch bioreactor for the production of xanthan gum”. Computers and Chemical Engineering 25
(2001): 409-418.

Anonymous. Food Trade Review 61.10 (1991): 575.
Dickinson E. “An Introduction to Food Colloids”. Oxford: Oxford University Press 36.5 (1992): 514.

Dickinson E. “Gums and Stabilisers for the Food Industry”. In: Phillips GO, Wedlock D], Williams PA, editors. Oxford: IRL Press (1988):
249.

Palaniraj A and Jayaraman V. “Production, recovery and applications of xanthan gum by Xanthomonas campestris”. Journal of Food
Engineering 106.1 (2011): 1-12.

AOAC. Association of Official Analytical Chemists. Official Methods of Analysis, 18" Edition, Chapter 33, Benjamin Franklin Station
Washington, D.C., USA (2007): 75, 79, 82, 85.

Cichoski A ], et al. “Production and characterization of xanthan gum by Xanthomonas campestris using cheese whey as sole carbon
source”. Journal of Food Engineering 90.1 (2009): 119-123.

Deckwer W D. “The influence of agitation rate on xanthan production by Xanthomonas campestris”. Biotechnology and Bioengineering
34.11 (1989): 1393-1397.

Manzano M,, et al. “Microbiological aspects of natural starter in Montasio cheesemaking”. Annals of Microbiology 1992 42 (1995):
163-170.

Volume 13 Issue 2 February 2018
©All rights reserved by Hussein Azzaz Murad and Asmaa Abuel Khair.

Citation: Hussein Azzaz Murad and Asmaa Abuel Khair. “Xanthan Gum as a Unique Microbial Polysaccharide”. EC Nutrition 13.2 (2018):
35-38.


http://www.sciencedirect.com/science/article/pii/S0032959203000670
http://www.sciencedirect.com/science/article/pii/S0032959203000670
http://hera.ugr.es/doi/15009555.pdf
http://hera.ugr.es/doi/15009555.pdf
http://www.bashanfoundation.org/hilda/hildacampestri.pdf
http://www.bashanfoundation.org/hilda/hildacampestri.pdf
http://www.sciencedirect.com/science/article/pii/S0268005X01000923
https://www.ncbi.nlm.nih.gov/pubmed/9548778
https://www.ncbi.nlm.nih.gov/pubmed/9548778
https://www.sciencedirect.com/science/article/pii/014102299290083Z
https://www.sciencedirect.com/science/article/pii/014102299290083Z
https://www.ncbi.nlm.nih.gov/pubmed/18592538
https://www.ncbi.nlm.nih.gov/pubmed/18592538
https://www.sciencedirect.com/science/article/pii/0032959294000441
https://www.sciencedirect.com/science/article/pii/0032959294000441
https://www.sciencedirect.com/science/article/pii/S0098135400006621
https://www.sciencedirect.com/science/article/pii/S0098135400006621
http://onlinelibrary.wiley.com/doi/10.1002/food.19920360540/abstract
http://www.sciencedirect.com/science/article/pii/S0260877411001816
http://www.sciencedirect.com/science/article/pii/S0260877411001816
http://www.sciencedirect.com/science/article/pii/S0260877408002835?via%3Dihub
http://www.sciencedirect.com/science/article/pii/S0260877408002835?via%3Dihub
https://www.ncbi.nlm.nih.gov/pubmed/18588083
https://www.ncbi.nlm.nih.gov/pubmed/18588083
http://agris.fao.org/agris-search/search.do?recordID=IT9362216
http://agris.fao.org/agris-search/search.do?recordID=IT9362216

	_GoBack

