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The study was about the physicochemical and pasting characteristics of 21 local northern wheat
flour varieties grown in Chiang Mai (CM), Lamphun (LP) and Mae Hong Son (MH). The objective of this
research was to analyze the chemical values in percentages (crude protein, starch, and gluten), physical
values (water absorption and dough hardness), and rheological values from starch pasting (peak
viscosity, final viscosity, and setback viscosity). The statistical analysis was carried out using cluster
analysis of physicochemical characteristics and principal component analysis (PCA) of pasting
characteristics. The results showed that all samples of local wheat flour contained two macromolecule
components. Gluten helped in dough structure development, and a starch gel occurred when heat
starch was in excess water. The higher protein content of wheat flour caused the lower gel viscosity
values. PCA revealed that starch and protein were the constituents associated with starch gel formation.
Gluten was involved in a network structure formation within the dough by kneading local wheat flour
in the presence of water until the dough formed an elastic and sheet-like structure. The natural
combination of protein and starch affected the overall quality of local wheat flour. In the northern
region, 11 local wheat varieties exhibited medium protein content (CMS2, CMS4, CMF1, CMF3, CMF4,
LP2, LP3, LP5, MH1, MH3, and MH4) and four local wheat varieties showing low protein content (CMR1,
CMS1, LP4, and MH2). The physicochemical and pasting characteristics of all categorized samples were

not statistically different from those of the Thai industrial standard of wheat flour (p>0.05). None of the
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local wheat flour had a flour quality comparable to that of a high protein content. The research

supported future work on local wheat breeding for flour utilization in Thai food products.

Keywords: physicochemical properties, pasting, rheology, local wheat flour, the northern of Thailand
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Figure 1 morphology of local wheat flour (A, B, C), Commercial wheat starch granules

(D, E, F), and commercial gluten granules (H, I, J)
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Table 1 summary of protein and dough characteristics obtained from 21 local wheat flour varieties

comparison with two samples of commercial wheat flour

Physicochemical Crude protein Wet gluten  Water absorption =~ Compression
parameter (%) (%) (%) force (N)
Hard wheat dough (N=3)

Maximum (LP1) 11.13£0.12° 46.60£0.85° 56.8020.95° 0.62340.012°
Minimum (CMS2) 11.08+0.05° 33.8740.66° 55.36+0.78° 0.51240.011¢
Average 11.1240.22° 38.7740.44° 56.1240.66° 0.54340.015°
Commercial wheat 1 13.63+0.15° 64.2340.32° 64.23+0.52° 0.55740.011°
Commercial wheat 2 13.60£0.12° 63.60£0.14° 63.66+£0.19% 0.55610.014°
Medium wheat dough (N=14)

Maximum (CMF2) 10.34+0.13° 35.1740.52° 57.7140.42° 0.52340.021°
Minimum (CMF4) 9.2840.09° 23.2440.32° 52.6140.62° 0.44540.017°
Average 10.29+0.14° 27.3240.24° 55.4740.55° 0.47840.024°
Commercial wheat 1 10.324+0.12° 27.88+0.26° 55.1240.44° 0.46740.024°
Commercial wheat 2 10.28+0.03° 27.3240.31° 55.3340.16° 0.47940.021°
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Table 1 (Continued)

Physicochemical Crude protein Wet gluten  Water absorptior = Compression
parameter (%) (%) (%) force (N)
Soft wheat dough (N=4)

Maximum (MH3) 8.9140.10° 30.70+0.54¢ 55.68+0.20° 0.412+0.002°
Minimum (CMR2) 4.7540.31° 12.33+0.62° 45.00+0.46° 0.25610.007°
Average 8.63+0.17° 21.3340.63° 54.3340.76° 0.33040.032°
Commercial wheat 1 8.65+0.22° 21.23+0.21° 55.2240.73° 0.332+0.041°
Commercial wheat 2 8.6310.21° 22.33+0.27° 55.33+0.88° 0.326+0.012°

1) Hard wheat doughs are CMS2, MH5, LP1. 2) Medium wheat doughs are CMF1-CMF5, CMS1, CMR1, LP2-LP5, MH1, MH2,
and MH4. 3) Soft wheat doughs are CMS3, CMR2, MH3, LP6. 4) For each type of wheat dough, the superscript with different

letters (a, b, ¢, d) within the same column is significantly different (p<0.05) by using LSD test.
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Figure 2 pasting of wheat starch gelatinization arranged successfully upwards, wheat gluten, hard

wheat, medium wheat, local wheat, soft wheat, and wheat starch (A), and wheat gel

characteristics (B)
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Table 2 summary of pasting characteristics obtained from 21 local wheat flour varieties comparison

with two samples of commercial wheat flour

Rheological parameter Starch Peak viscosity Final viscosity Setback
(%) (mPa.s) (mPa.s) (mPa.s)
Hard wheat gel (N=6)
Maximum (CMR2) 77.42+0.56° 1,25042.45° 1,79444.66° 1,43012.16°
Minimum (CMF2) 72.37+0.78° 740+3.26° 1,033+3.15° 68613.14°
Average 75.89+0.88° 950+1.26° 1,436+5.01¢ 1,025+4.78°
Commercial wheat 1 73.2740.45°  1,145+1.63° 1,529+2.63° 861+3.22°
Commercial wheat 2 73.33+0.68° 1,142i2.18IO 1,53243.26° 858+4.10°
Medium-soft wheat gel (N=11)
Maximum (CMS1) 79.22+0.78° 1,698+2.16° 2,116+4.15° 1,636+2.16°
Minimum (CMS2) 78.16+0.58° 1,576%2.45° 1,165+4.12° 1,033+4.10°
Average 78.56+0.21° 1,64043.78° 1,53243.25°  1,266+3.77°
Commercial wheat 1 78.184+0.32° 1,635+4.15° 1,522+45.16° 1,249+2.12°
Commercial wheat 2 78.2140.77° 1,63244.12° 1,536+3.41°  1,278+1.08°
Soft wheat gel (N=4)
Maximum (CMS3) 83.75+0.56° 1,912+4.12° 2,142+4.78° 1,616%2.45°
Minimum (LP5) 79.60%0.42¢ 1,747£3.16° 1,51943.24¢ 1,247+2.36°
Average 82.6340.23° 1,859+4.15° 2,60242.44°  1,490+1.48°
Commercial wheat 1 82.85+0.71° 1,866+3.26° 2,595+3.12° 1,485+1.92°
Commercial wheat 2 82.224+0.26° 1,862+5.12° 2,598+4.65° 1,488+2.14°

1) Hard wheat gels are CMR2, CMS4, CMF2, MH4, LP2, LP6. 2) Medium wheat gels are CMF3-CMF5, CMS1, CMS2, LP1, LP3, MH1-

MH3, MH5. 3) Soft wheat gels are CMF1, CMR1, CMS3, LP5. 4) For each type of wheat gel samples, the superscript with

different letters (a, b, ) within the same column is significantly different (p<0.05) using LSD test.
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