JOURNAL OF THE EAST ASIAN OF DIETARY LIFE 213
Vol. 6, No. 2(1996)

QUEMA| ST &0 o3t U
ZEelo| Z7| Hste} phyTo| WA

Effects of Reducing Agents on Textural Changes
and Protein Modification in Extruded Wheat Gluten
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Department of Foods and Nutrition, Ket Myung University

ABSTRACT

Addition of reducing agents during extrusion markedly affected physical and chemical properties of
wheat flour and gluten extrudates. Expansion at the die was increased for wheat flour and gluten
extrudates. Organic materials containing sulfur were evaporated as a flavor from gluten at the die and
total sulfur contents were decreased. Physical shape was different for gluten extrudates without re-
ducing agents. It was difficult to form the long strand of gluten extrudate without cooling die. Hydro-
quinone accelerated cell breakdown and produced more irregular shape of extrudate. However, ad-
dition of cysteine decreased the cell breakdown and produced the long strand of gluten extrudates.
Chemical reactions of reducing agents such as cysteine and hydroquinone were different for high con-
tent (<80%) of wheat gluten. It was assumed that reducing agents donated hydrogen to inhibit the
formation of disulfide crosslinking, decreased the dough strength and produced the broken cell and ir-
regular shape of extrudates, Whereas, cysteine reacted as a binder as well as reducing agent and
formed long strands. The evidence of reaction of reducing agents was shown from the fact that
non-protein disulfide was increased and protein disulfide was slightly decreased from cysteine added
gluten extrudate.
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Table 1. Extrusion process conditions
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Flour Flour + Flour + Gluten Gluten + Gluten +

HQ CYS HQ CYS
MC (%) of raw material 7.4 7.4 7.4 6.9 6.9 6.9
MC (%) of pretreated dough 15 15 15 20 20 20
Feed Rate (g /min) 140 140 140 124 124 124
Screw Speed (rpm) 83 83 83 82 82 82
#1 Temp Set /Read 87 87 87 85 85 85
#2 Temp Set /Read 100 100 100 104 104 104
#3 Temp Set /Read 121 121 121 130 130 130
Die Temp 120 120 120 124 124 124
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Table 2. Expansion ratio of extruded wheat flour
and gluten treated with reducing agents

Extrudate Expansion ratio
Wheat flour 2.01+0.20
+CYS 2.04+0.24
+HQ 2.10%:0.31
Gluten 1.254:0.46
+CYS 1.29%0.04
+HQ 1.47£0.72

(values are averages of each 20 samples + standard
deviations.
CYS : 2% added cysteine. HQ : 2% added Hydro-

quinone),
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Fig. 1. Physical appearance of wheat flour and gluten exfrudates with addition of reducing agents.
% HQ= hydroquinone added during extrusion. % CYS =cysteine added during extrusion.
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Table 3. Thiol and disulfide contentsa of wheat gluten extrudates treated with cysteine and hydroquinone

SHP S-8b SH + S-S®
TOTAL
Gluten 19.07 £ 1.19 37.40 = 2.31 93.86 £ 4.47
Gluten extrudate 3.44 £ 2.09 37.09 = 19.00 77.62 + 37.95
+ CYSc 138.29 + 27.50 78.73 £ 17.42 295.74 = 21.39
NONPROTEIN
Gluten - - -
Gluten extrudate - - -
+ CYS*© 23.03 = 2.89 47.05 £ 1.91 117.13 £ 2.5
PROTEIN
Gluten 19.07 £ 1.19 37.40 £ 2.31 93.86 + 4.47
Gluten extrudate 3.44 £ 2.09 37.09 £ 19.00 77.62 = 37.95
+ CYSc 115.26 + 19.95 31.68 + 12.39 178.61 = 15.23

2 All values presented are expressed as nmole /mg of protein, Values are averages of three experiments + standard

deviations,

bSH=free sulfhydryl: S-S = disulfide (disulfide contents were calculated as [total sulfhydry! - free sulfhydryl con-

tent] / 2. SH+ S-S = total sulthydryl.

¢ Cysteine added per mg of protein during extrusion = 222 (nmole / mg protein)
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