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�title�Crosslinking of Guar Gum�


Concept


Formation of colloidal suspension of guar flour in hydrated form.


Objective


The student will synthesize a polymer colloidal gel and will observe its properties.


SCIENCE PROCESS SKILLS


�
Identifying


Measuring


Observing


Predicting


Experimenting


Collecting and interpreting data


Analyzing data


�
Background


Although the guar plant, a natural legume, has been grown in India and Pakistan for thousands of years, its utility as an agricultural crop has been recognized and grown in the United States during the last 25 years. In India and Pakistan, the guar is cultivated primarily for use as cattle fodder. Research has demonstrated a number of other practical uses of guar gum.


Guar gum is the principal component of the seed of the guar plant. Guar gum is found in the endosperm of the guar bean and is used as food by the embryo plant. The guar beans are harvested in the late fall and the skin is removed. The seeds are then shaken vigorously and split into two halves with one half containing the sperm. Further shaking removes the sperm and leaves the endosperm. The endosperm is basically a carbohydrate. This carbohydrate is a galactomaannan, which is a high molecular weight carbohydrate polymer or polysaccharide. This polysaccharide is made up of many mannose and galactose units bonded together. The guar molecule is essentially a straight chain mannan branched at quite regular intervals with single membered galactose units on alternate mannose units. The mannose units are linked to each other by means of beta (1,4) glycosidic linkages. The galactose branching is accomplished through an alpha (1,6) linkage.


The endosperm of the guar bean is ground to produce guar flour and is used directly or as a modified or derivatitized form.  Guar has an affinity for water and will readily form a colloidal dispersion if allowed to hydrate (mix with water). Guar is often found as a food additive where it is used as a thickening agent. It is found in products such as cake mixes, mellorine ice creams, Slim Fast, soups, salad dressings, instant puddings and many other similar food products. It has also been widely used in the oil industry as a drilling mud in enhanced oil recovery.


Materials


3.0 grams of guar flour (the hydroxy propyl derivative works best) available from Rhone-Poulenc, 1-800-626-5331.


400 ml of distilled water


1 package multicolor food coloring


1 blender with a wide range of speeds


25 ml of saturated sodium borate (Borax laundry powder works well)


Zip lock bags for storage of guar gum (optional)


PROCEDURE


(Makes enough for 10-15 students.)


Weigh out 3.0 grams of guar flour and place in blender container.


Measure 400 ml of water  and add to blender which is stirring at low speed.


Allow the guar to hydrate (continue mixing on low speed) for 3 to 5 minutes and then add several drops of food coloring to impart the desired color to the mixture.


To cross-link or gel the guar, add 25 ml of a saturated sodium borate solution to the vortex of the blending solution while increasing the speed of stirring. The gelling will be instantaneous.


Turn off the blender and pour the guar gel out as one large blob.


The gel may be handled safely. Refrigeration will extend the life of the gel over several weeks but prolonged exposure at room temperature will result in de-gelling and/or bacterial degradation.


Saftey Precautions


Do not taste or eat the guar gel. Even though it looks like jello, the sodium borate is a good laxative.


Do not allow the guar gel to fall on the floor. It will cause the floor to become slippery.


Dispose of guar gel in a wastebasket as landfill trash. Do not pour it down the sink drain as it will probably stop up the drain.
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