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Abstract

The effect of high hydrostatic pressure (HHP) on the physical properties of the starch in buckwheat dough (BD)
for noodle application was studied. HHP was applied to the BD at various pressures: at 50 MPa and 415 MPa for
9 min and at 200 MPa for 3 min and 15 min. The microstructure of BD after HHP treatment showed a higher
degree of swelling of starch granules as the pressure level and the holding time increased. The starch granules in
BD at 415 MPa were ruptured whereas other samples were gelatinized with intact starch granules. The failure ten-
sile distance of BD, the most important quality index of dough for noodle processing, significantly increased at 200
MPa for 15 min (p<0.05). The springiness, adhesiveness, and chewiness of cooked dough were reduced as the pres-
sure level increased, whereas the gumminess, springiness, and chewiness moderately increased as the holding time
increased. Our study demonstrated that the noodle dough treated with suitable pressure level and holding time
improved not only the process-ability of gluten free dough but also the texture characteristics of cooked noodle

product.
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Fig. 1. Scanning electron micrographs of HHP untreated and
treated buckwheat dough (a: control; b: P50; c: P415; d: T3; e:
T15). Magnification of images in the left side and the right side are
1.00 K and 2.50 K, respectively. The arrow indicates pores in
dough microstructure.
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Table 1. DSC results of HHP untreated and treated buckwheat doughs

Sample T, (°C) 7,0 L. (O H(lg)

Control 60.23+0.10° 69.98+0.62° 80.28+0.25° 0.48+0.02°
P50 60.57+0.18° 72.23+0.73¢ 80.91+0.12° 0.50+0.02°
P415 69.17+0.07* 75.89+0.09° 87.69+0.19° 0.23£0.01°
T3 68.88+0.28" 77.10+0.29° 87.77+0.19° 0.28+0.01°
T15 62.96+0.15 73.58+0.38° 80.85+0.29° 0.31+0.03°

Onset (T,), peak (7)), endset () gelatinization temperatures and enthalpies (H) are shown.

*“Idicates a significant differenc within columns (p<0.05).
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Fig. 2. DSC thermograms for buckwheat dough HHP untreated
and treated at various conditions. Control: untreated, P50: 50
MPa for 9 min, P415: 415 MPa for 9 min, T3: 200 MPa for 3 min,
T15: 200 MPa for 15 min treated.

Fig. 3. Results of texture profile analysis of the HHP treated and untreated dough with various pressure levels and holding times.
*“*Means not sharing a common letter are significantly different (p<0.05) by Duncan's multiple test. Control: untreated, P50: 50 MPa for 9
min, P415: 415 MPa for 9 min, T3: 200 MPa for 3 min, T15: 200 MPa for 15 min treated.
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Fig 4. Effect of HHP on the tensile failure properties of raw (A) and cooked (B) noodle. ““Means in a section not sharing a common
letter are significantly different (»<0.05) by Duncan's multiple test. Control: untreated, P50: 50 MPa for 9 min, P415: 415 MPa for 9 min,

T3: 200 MPa for 3 min, T15: 200 MPa for 15 min treated.
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