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During the war the sulfuric acid production capacity has been greatly
expanded. Now, as industry plans for reconversion and military cutbacks, the
question arises, Do we really have an overexpanded sulfuric acid capacity?
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Abstract

Journal of Agricultural
and Food Chemistry

Wheat gluten can be converted into rigid biobased materials by high: compression molding at low moisture
contents. During molding, a cross-linked protein network is formed. This study investigated the effect of mixing gluten with
acid/alkali in 70% ethanol at ambient temperature for 16 h followed by ethanol removal, freeze-drying, and compression
molding at 130 and 150 °C on network formation and on types of cross-links formed. Alkaline pretreatment (0-100 mmol/L
sodium or 25 mmol/Lp i strongly affected gluten cross-linking, whereas acid pretreatment (0—
25 mmol/L sulfuric acid or 25 mmol/L hydrochloric acid) had limited effect on the gluten network. Molded alkaline-treated
gluten showed enhanced cross-linking but also degradation when treated with high alkali concentrations, whereas acid
treatment reduced gluten cross-linking. B-Elimination of cystine and lanthionine formation occurred more pronouncedly at
higher alkali concentrations. In contrast, formation of disulfide and disulfide cro:
acid-pretreated gluten. Bioplastic strength was higher for alkali than for acid-pretreated samples, whereas the flexural
modulus was only slightly affected by either alkaline or acid pretreatment. Apparently, the ratio of disulfide to nondisulfide
cross-links did not affect the mechanical properties of rigid gluten materials.
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Gluten proteins show interesting features for nonfood applications. Most researchers in this area focus on Abstract

the production of gluten-based films by solution casting. In such processes, gluten is dispersed in a solvent, o

usually based on water and ethanol with acid or alkali. (1) Wheat gluten films can be produced from NH
dispersions above or below the isoelectric point of gluten, but overall alkaline conditions result in stronger protein “protein
S

o]

protein Sprotein
films. (2-4) This may be due to the increased gluten cross-linking under alkaline conditions, which not only
involves disulfide bonds but also irreversible intermolecular cross-links, such as lysinoalanine (LAL). (3, 4) /
However, faster techniques that require less or no solvent such as thermomolding or, more specifically, high- S
temperature compression or injection molding are more suited for industrial production and less demanding NH.
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High-temperature compression molding of gluten at low moisture or plasticizer content results in a stiff, but
brittle, material. (6) Plasticizers (e.g., glycerol) are often used to reduce the brittleness of gluten-based
materials. (7) When high levels of plasticizer (typically exceeding 15%) are used, the gluten-based material
tends to be rubbery rather than glassy at room temperature. The mechanical properties of rubbery materials
are quite different from those of rigid materials. Whereas Young's modulus of gluten rubbers depends on
iten cross-linking, the introduction of cross-links does not heavily affect the modulus of glassy gluten

dals. (8,9) The strength of gluten rubbers increases with the molding temperature, whereas their 8 A

Figure 1
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