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Abstract: To select appropriate treatment methods for enhancing the quality of chickpea-based flour products, this study
investigated the effects that untreated and germinated chickpea flour have on the rheological properties, protein secondary structure,
and microstructure of dough, as well as the textural and sensory characteristics of chickpea-based nang, a traditional flatbread in
Xinjiang, China. Results revealed that as the substitution rate of chickpea flour increased, the water absorption rate of mixed dough
increased, whereas the peak viscosity decreased. At a 30% substitution rate, the presence of stable protein secondary structures in the
untreated group decreased by 10.07%, whereas that of unstable structures increased by 14.45%. In contrast, the germinated group
exhibited an increase of 13.11% in the presence of stable structures and a decrease of 1.34% in that of unstable structures, indicating

that germinated chickpea flour was more effective in maintaining stability of the mixed dough system. Nang prepared with 30%
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germinated chickpea flour demonstrated optimal textural properties (hardness: 1 234.7 g, cohesiveness: 531.3 g, chewiness:

597.2 mJ) and achieved the highest sensory score of 93.1. In conclusion, incorporating 30% germinated chickpea flour imparted

favorable mechanical properties and processing quality to the chickpea-based nang. This study provides a scientific basis for the

application and development of chickpea flour in flour-based products and highlights its potential to improve dough quality.
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Table 1 Chickpea naan sensory score sheet
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Fig.1 Production process of chickpea Nang
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Table 2 Effect of chickpea flour addition amount on powder characteristics

o NHhE % BRI F % T Bx B 18] /min #4852 BY 9] /min 3B E /FU
Paict 0 64.82+1.77° 7.62+£0.36% 12.82 £ 0.34° 59.46 £ 0.74°
10 62.23 0.88™ 8.33 +0.52° 11.44 £0.07° 61.28+1.13°
20 59.21 £0.62% 8.52£0.2% 10.70 £0.18° 64.47 £0.68°
A4 4 30 57.78 £ 0.24 9.27 £0.09% 9.89 +0.12 71.53 £3.47°
40 54.86 £ 1.03¢ 11.20 £ 0.44° 9.17 £0.44° 82.51 £4.92°
50 50.13 £0.56" 12.62 £0.22° 7.42£0.16" 101.52 £2.13"
10 62.73 £0.46 7.43£0.26" 11.63+0.17° 62.03 +2.82°
20 61.84 +0.35™ 9.29+0.47° 11.13 £0.32™ 63.91 £0.06°
R 30 60.38 £0.14% 11.11 £ 0.29° 11.03 £0.41™ 69.82£1.11°
40 56.12 £ 0.96" 13.14 £ 0.72° 9.81 £0.22% 78.98 £ 1.42°
50 51.00 £ 0.03" 14.12 £ 0.24° 7.72 £0.38" 95.53£3.49"

2 B RE FHE AT P<0.05, ARELEAIREFHRER, FR.
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Table 3 Effect of chickpea flour addition amount on gelatinization characteristics

Ao TE % HAHFEE cp ZEX1 FBAL/cp MfH B ] /min - AR E/C
x+ B2 48 0 257323 +10.62° 103823 £14.83" 124249+10.61° 6.0420.10°  67.02%0.00°
10 215274 +75.64° 87871 +48.76™ 106528 +2524" 584+0.11°  67.82+0.00°

20 202736 £43.87°  782.39+32.50* 1073.12+32.54° 557+0.12°  70.01 £0.60°

Ak 30 1992.68 £53.70°  760.42 £29.74%* 1034.34+47.27" 5.44+0.10°  70.83 £0.50°
40 1901.29 £9.93® 62926 +3.54" 982.65 + 4.23 533+0.01"  73.20%0.60°

50 1859.34 £40.32"  535.52£36.07° 986.23 +19.81°°  5.17+0.10°  74.51 £0.00"

10 2079.45+75.73%  897.36 £24.72° 1065.45+17.64° 5.8+0.12° 67.93 £0.00°

20 1942.88 £48.17*"  826.55£25.40°° 1039.77£36.82  5.64£0.11°  69.10 % 0.60°

K F 30 1822.67+21.20°  755.29+9.94°  913.54+3391°  534+0.10  72.80%0.00°
40 1878.37+9.90®  722.63+7.06°  979.69£12.73%  527+0.10%  73.32+0.60°

50 1605.11 £93.33" 45935 +46.67"  764.38 £57.22° 5.00£0.00"  75.34£0.00"
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Fig.2 Microscopic electron microscopy of different chickpea
powder dosages
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Table 4 Effects of dosages of chickpeas on the secondary structure of gluten protein

T T /% a-%27% % B-3 & 1% THLI A /% B-55 74 1%
x4 B8 48 0 12.35 +0.43% 29.83 +0.40° 21.95 +0.49" 37.11 £0.41%
10 CII812010° 35204074 1676+091°  3721+031%
Aabrin 20 12.09 *0.06™ 27.98 +0.04 22.87+0.27" 37.40 £0.23"
30 12.62 +0.05° 2531 %047 22.16+0.37" 39.32+0.04°
K10 2098+010°  3434+015°  756+062  37.774034"
K %20 19.96 +0.22° 34.49 +0.43" 8.10 £0.57° 38.02 % 0.06"
£ 30 11.60 £0.18° 36.11 £0.47° 16.30 +0.56" 36.70 +0.13"

VE: RAFELE . R FMRAME A 40%. 50% M RERE @A ES.
Fx 5 AMWMEESHMIERMEBREITESHZME

Table S The effect of two kinds of chickpea powder on the texture and sensory score of Nang

Ao THE % AR g &% /g s /m) BB /5
x4 B8 48 0 385.82 +18.12° 173.02 + 12.71° 164.95 + 11.25" 76.64 % 0.63"
10 555.93 £27.91° 278.04 +23.83" 256.82 +37.93° 79.21 +0.84°

20 131131 £67.83°  572.11 £42.64° 549.86 +24.39° 84.60 £ 0.86°

AabzEm 30 175426+52.90°  767.73 + 58.46" 703.95 + 77.84° 91.84 %126
40 221857+ 141.62° 1063.10+77.92°  926.12+57.13° 82.96 = 1.57°

50 2611.08£87.55"  1622.89+25.11"  1103.14 *59.82° 73.97 +0.93¢

10 45433 £33.17° 186.52 + 4.50° 187.25 + 8.83" 80.64 £0.51°

20 851.60 +38.63" 41235 +20.33 425.54 +57.03 85.73+0.71°

KFm 30 123474+ 11445 53133 +32.74° 597.22 +70.9% 93.10 +1.33"
40 163225+105.30°  757.95 +32.67 748.23 +24.86° 79.71 £ 1.54°

50 2186.93+£4821°  1319.17+54.53°  1005.78 +71.84° 74.43 £ 1.45°
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