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Abstract: To develop functional instant noodle products with superior quality and health benefits, this study systematically
investigated the nutritional enhancement and quality improvement effects of exogenous dietary fibers, using high-protein, non-
fried chickpea instant noodles as the carrier. Three soluble dietary fibers-f-glucan, konjac flour, and inulin-were incorporated into
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the high-protein composite flour system and their impacts on processing characteristics, antioxidant capacity, and in vitro starch

digestion were analyzed. The results showed that adding water-soluble dietary fibers significantly increased dough hardness and

viscoelasticity. In particular, including 2 wt.% konjac flour increased the initial equilibrium elastic coefficient (£,) and decay elastic

coefficient (£,) by 81.20% and 32.80%, respectively, and promoted the densification of the gluten network, raising the protein matrix

value to 43.74%. The resulting instant noodles demonstrated a reduced rehydration time (283 s) and significantly improved texture

properties, with hardness and chewiness enhanced by 1 490.48 g and 1 036.48 g, respectively. In terms of antioxidant performance,

the maximum polyphenol content reached 4.19 mg GAE-g ' and ABTS radical scavenging rate increased to 56.51%. In conclusion,

the comprehensive quality of the product was optimized by adding 2 wt.% konjac flour, achieving a sensory score of 78.62 and a

predicted glycemic index (GI) of 49.67 based on in vitro digestion-meeting the criteria for low-GI foods. This study provides the

theoretical support for developing functional instant noodles with excellent quality, antioxidant activity, and low glycemic response.
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Table 1 Formulations of chickpea instant noodles with different ingredients (wt.%)
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Fig.1 Effect of soluble dietary fiber on the stress relaxation
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Table 3 Effect of soluble dietary fiber on the stress relaxation
characteristics of chickpea dough
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Fig.3 Effect of soluble dietary fiber on PMYV of chickpea dough
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Fig.4 Effect of soluble dietary fiber on the secondary structure of

protein in chickpea instant noodles
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Fig.5 Effect of soluble dietary fiber on the content of free thiol
groups and disulfide bonds in chickpea instant noodles
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Table 4 Effect of soluble dietary fiber on the cooking 50001 b _aIll _f_ ab ab
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r d
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WE o E% % %1% B 19 /s = .
= 2000
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Table 6 Effect of soluble dietary fiber on the textural properties
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Fig.7 Effect of soluble dietary fiber on the sensory evaluation

of chickpea instant noodles
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Table 5 Effect of soluble dietary fiber on the polyphenol content

and antioxidant capacity of chickpea instant noodles

b %@r4%/ DPPH kA% ABTS Adwi

%5 (mg-g") R 2 /% AR E/%
CK  2.45%0.09° 8.25+0.76° 6.58 £2.14°
H3 3.38 £0.05 32.16 £4.60™  37.11 £6.84°

HBG1  3.42 £0.09" 4935 £ 6.62°" 5443 +6.01°
HBG2 4.08£0.15" 52.87£1.51° 51.56 +3.42°
HBG3 4.35%0.17° 4732+037°  67.71 £0.74°
HKF1  4.02+0.02° 3130 £5.86™ 5521657
HKF2 4.19+1.67°  3155+149"  56.51+3.77°
HKF3 420£0.22"  30.75+3.74°  52.21+10.08"

HII 3.70 £0.12° 3740+ 1.40°  49.67 +£3.25°
HI2  4.07%0.07 28.16£4.90°  52.47%1.63
HI3  433%0.11° 28.53£7.58°  66.60+1.37°
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Table 6 Effect of soluble dietary fiber on the eGI value of non-
fried chickpea instant noodles

ey C./% HI eGI
CK 56.83£0.24°  5731+442°  71.17+2.12°
CVE6 2558 £0.68"  31.02+0.06°  56.74+0.03
H3 1943+0.16°  1828%0.36°  49.74+0.20°
HBGI 17.92+0.02"  17.76 £0.83°  49.46 +0.46°

HBG2 1459 £0.53"  17.12+£1.08¢  49.11 £0.59%
HBG3 13.30 £ 0.72%"

HKF1 16.97 £ 0.06°

48.14 £0.15
48.96 +0.22°
47.58 +0.05"
48.45+0.01%

1535+ 0.27%
16.85 £ 0.39%
HKF2 11.77 £ 0.06' 14.33 £ 0.09°

HKF3 13.64 % 0.09%" 15.93 +0.02

HI1 17.75£0.07"  17.59+0.38" 4937 +0.21
HI2 13.13£0.01"  15.60+0.43 4827 £0.24
HI3 14.06 £0.06®  16.35+0.44  48.69 £0.24
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