XANTHAN GUM

Markets and Economics 

Biomass Significance 

Xanthan gum and dextran are two water-soluble polysaccharides produced commercially by microbes. Xanthan is made from dextrose from maize or other carbohydrate crops. These biopolymers are produced on a relatively small scale for very specialized applications. But they show the technical feasibility of producing biopolymers for much larger-volume applications from dextrose, sucrose and other sugars from a variety of crop plants. 

Markets 

Xanthan gum is used in food products as a thickener, stabilizer and an emulsifier. However, big potential non-food use in oil well recovery processes may overshadow current applications. 

Competitive Situation 

At over $9/kg xanthan gum is at the expensive end of the almost $l-billion U.S. market for hydrocolloids and has a very small share of the market. It competes most closely with alginates, extracted from seaweed. However, the market is also served by carboxymethylcellulose and other cellulose esters, natural gums such as guar, some synthetic polymers and starch. Some, like starch, are very cheap in comparison with xanthan gum. So xanthan must compete for very specialized applications where its particular qualities give it an edge in cost effectiveness. Dextran, originally produced as an extender for blood plasma, still finds its market chiefly in pharmaceuticals, although it has been tried in other applications. If markets are opened up for larger-volume applications in industry xanthan and other biopolymers could be produced ·more cheaply by going to larger-scale plants, which would cut unit labor costs and costs associated with plant investment per ton. 

It might also be possible to use a carbohydrate cheaper than dextrose as a starting material. 

Process Description 
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Xanthan gum is a heteropolysaccharide with a basic repeating unit of 16 heterounits, of which 13 are in the main linear chain and three are attached as a single-unit side chain. The polymer contains D-glucose, D-mannose and D-glucuronate in a molar ratio of 2.8:2.0:2.0. Molecular weight is about 106. 


Dextrose 
and small quantities of diammonium phosphate and magnesium sulfate are dissolved in water to form a nutrient solution. This is sterilized by pumping through a steam jet heater and a holding coil. It is cooled and transferred aseptically to the previously sterilized fermentors. These are provided with jackets for heating and cooling, agitators and spargers for blowing sterile air through the medium. A small seed fermentor is inoculated with a laboratory culture of  Xanthamonas campestris. After about 1Lhours this fermentor is used to inoculate a seed fermentor about 10 times larger, which in turn inoculates the larger production fermentor. After 48 hours of growth in the aerated, agitated medium at 28-310C, all the dextrose has been utilized and about 68% has been converted into gum. The batch is heated to kill the microorganisms, diluted and centrifuged to remove dead cells. Gum is precipitated out with isopropanol and removed by a centrifuge. It is then dehydrated with more isopropanol, filtered and dried on a drum dryer. Isopropanol. is recovered and reused. 

Major Equipment 
(1) Mixing tank for medium, 304 55, 35,000 liter, 2000 mm diameter, 7200 mm high, with 35 m2 surface coil and 100-HP, 3-propeller agitator. 

(2)
Motive steam liquid ejector, 7 kg/cm2, for 400 kg/min liquid. 

(3) Holding coil, 316 55, for 330 liter/min, 100 mm diameter, 100 m long. 

(4) Product cooler, 60 m2 surface, shell and tube, 304 55 tubes and carbon steel shell. 

(5)  2 inoculum fermentors, 300 liter, 316 55, with 5 m2 surface coil, 500 mm diameter, 1700 mm high, with 1-HP agitator. 

(6)  2 seed fermentors, 3000 liter, 1200 mm diameter, 2800 mm  high, with 12 m2 surface coil, all 316 SS, with 5-HP agitator

(7)  3 production fermentors, 316 55, 12,000 liters each, 1800 mm diameter, 5000 mm high, 40 m2 surface coil, 75-HP agitator with 2 turbines. 

(8)  2 dilution tanks, 316 55, 12,000 liter, 1800 mm diameter, 5uOO mm high. 

(9)  Tubular bowl centrifugal separator, for 500 kg/hr of product, 316 55, 3-HP motor. 

(10) 2 gum precipitating tanks, 316 SS, 6000 liter, 1600 mm diameter, 3200 mm high, with 30 rpm anchor type agitator with 15-HP motor. 

(11) Basket centrifuge, 316 SS, center slung, 800 mm diameter, 15-HP motor, 180 kg solid product holding capacity. 

(12) Dehydration tank, 6000 liter, 1600 mm diameter, 3200 mm high, 15-HP agitator, 316 5S. 

(13) Continuous vacuum filter, 304 S5, 1000 mm diameter, 1000 mm wide, 3 m2 surface, with vacuum pump and drive. 

(14) Drum dryer, 1200 diameter, 1600 mm long, l5-HP motor, all parts in contact with product of 309 SSe 

Availability of Technology :

In the United States xanthan gum is produced commercially by: 

Kelco Division of Merck & Co. 8355 Aero Drive 

San Diego, CA 92123 
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