Effect of L-ascorbic acid and L-cysteine on the physicochemical properties of wheat starch
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L-Ascorbic acid and L-cysteine are known as dough and bread improvers and their impacts on disulfide and thiol groups of gluten have discussed in details in literature. However the possible effects of these chemicals on starch granules, as the main component of the dough during preparation and baking have received less attention. 

In this study the effects of L-ascorbic acid and L-cysteine on purified wheat starch were studied. To imitate dough preparation and baking conditions, suspensions of starch in water (%30 w/w) were prepared and then 2.40 mg L-ascorbic acid and 1.90 mg L-cysteine were added separately and mixed well for 5 min. These samples were kept at 40 ºC for 1 hr to emulate proofing of the dough. Then they were heated at 100 ºC for 45 min to imitate baking of the dough during which the temperature of the dough is about 100 ºC. The samples were then dried and milled to obtain particle sizes in the range of 150-250 µm. A blank sample of just wheat starch in water was prepared in the same manner. Then the physicochemical changes of the samples before heating and after heating were studied. 

Scanning electron micrographs of the samples before heating showed that some blister like spots appeared on starch granules. On the other hand L-ascorbic acid and L-cysteine could cause some changes on the surface of starch granules. For heated starch samples no intact starch granules was observed since they were gelatinized during heating of the samples.

The results showed that the intrinsic viscosities of the samples (solubilised in KOH, 0.1 N) reduced significantly compared to the blank sample. Heating of the samples caused more reduction in intrinsic viscosity. This may indicate that addition of L-ascorbic acid and L-cysteine may de-polymerize or change the conformation of starch molecules. 
X-ray diffraction pattern of the samples before heating showed an A-pattern similar to that of the blank, however they had less degree of crystallinity. 

The RVA pattern of the sample containing L-ascorbic acid had slightly higher final viscosity than that of the blank, while other RVA parameters were similar. Moreover the sample containing L-cycteine had lower RVA parameter values compared to those of blank and the sample containing L-ascorbic acid. 

The gelatinization temperature range of the samples containing either L-ascorbic acid or L-cysteine was shorter, while the gelatinization energy was of both samples was higher than the blank 

The results of this study may indicate that wheat starch granules may be affected by either L-ascorbic acid or L-cysteine. This can be due the oxidative and reducing effects of these chemicals on granular surface and starch macromolecules. Therefore in a real dough system, it is possible that starch granules be affected by addition of either of L-ascorbic acid or L-cysteine during dough preparation and baking. 

