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Abstract: This work aimed to evaluate the impact of oat f-glucan addition (1%, 2%, 3%, 4%, and 5%) on the hydration be-
havior and technological characteristics of waxy rice flour, with the goal of providing a scientific foundation for enhancing
the quality and functional properties of waxy rice flour-based products. The results demonstrated that as the f-glucan addi-
tion level increasing, the average particle size of rice flour-f-glucan composite decreased from 58.86 um to 53.17 pm.
Nevertheless, the repose and sliding angle of the composite significantly increased (P<0.05), which implied reduced
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flowability. The water absorption capacity and solubility increased from 14.3% and 7.63% to 16.6% and 15.38%,

respectively. In contrast, the swelling power slightly decreased, and the contact angle was reduced, suggesting enhanced

hydrophilicity and significantly improved hydration capacity of the composite system. Meanwhile, the onset temperature of

waxy rice flour increased from 70.7 °C to 73.8 °C, and the peak viscosity decreased from 695.6 mPa's to 433.6 mPa-s,

indicating an enhancement in its thermal stability. In addition, the addition of f-glucan led to a reduction in the consistency

coefficient and storage modulus of the composite gel, while the flow behavior index increased, suggesting weakened

elasticity and structural stability of gel network. In conclusion, oat f-glucan can enhance the hydration capacity of waxy rice

flour and thereby improve its processing properties, thus promoting its development and application in the field

of functional foods.
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Table 1 Effect of f-glucan addition on the particle size

distribution of waxy rice flour

FE&H Dy 3)(pm) d(yq)(pm) d(s)(pm) d(gg)(pm)

WRF 58.86+0.12°  10.46£0.01°  49.21+0.14*  121.79+0.25°
WRF-1%  58.28+0.63"  11.76+0.23"  47.39+0.36"  121.50+1.38"
WRF-2%  57.58+0.11°  9.80+0.80°"  47.10+0.11"  121.35+0.41*
WRF-3%  56.47+0.33°  9.99+0.11°  46.55+0.23°  117.89+0.73°
WRF-4%  53.93+0.30°  9.83+0.10  43.92+0.12¢  112.32+1.26°
WRF-5%  53.17£0.35%  9.49+0.14°  43.29+0.28°  110.98+0.59°
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Table 2  Effect of f-glucan addition on the flowability of waxy rice flour

HEf AR (g/em’) PRI (g/lem’) ZEHAALL RIRIEE(%) RIES () W)

WRF 0.60+0.05" 0.90+0.06® 1.3240.02° 24.48+1.27° 44.3140.36° 33.82+0.94°
WREF-1% 0.61+0.02° 0.84+0.05" 1.39+0.13% 27.47+7.05% 42.59+0.18¢ 35.78+0.66°
WRF-2% 0.61+0.00° 0.85+0.00% 1.41£0.01® 29.16+0.32" 45.86+0.35 38.73+1.36°
WRF-3% 0.63+0.01° 0.92+0.03" 1.46£0.03* 31.48+1.59" 46.69+0.19° 41.1120.73
WRF-4% 0.60+0.01° 0.88+0.02* 1.48+0.03" 32.59+1.56"™ 49.51+0.91° 43.54+0.36"
WRF-5% 0.59+0.01° 0.89+0.01* 1.49+0.01° 33.21£0.37° 49.54+1.01° 43.98+0.40°
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Fig.1 Moisture adsorption isotherm curves of WRF-f-glucan
composite system

24 [-RABREXRRAMIRKEE DRI
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Table 3  Effect of f-glucan addition on the water binding
ability of waxy rice flour

R KRETI (%) M%)  WAKEE(g/g)  Hefbfa (o)

WRF 14.35£0.44°  7.63£0.11°  8.83+0.15"  92.17+0.68"
WRF-1%  1524£0.32°  8.62+0.16°  8.64£0.07°  89.80+0.74°
WRF-2% 1552025  8.92+0.09°  8.40+0.11°  86.40+0.10°
WRF-3%  15.78+0.37°  11.64+0.04°  8.29+0.00  82.75+1.44¢
WRF-4%  16.47£0.43"  14.70£0.13%  8.14£0.00*  80.55+1.66°
WRF-5%  16.62+0.24*  15.38+0.21°  8.08+0.02°  78.02+0.81°
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Fig.2 Effect of f-glucan addition on the contact angle of waxy
rice flour
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Fig.3 Effect of f-glucan addition on the pasting properties
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Table 4 Effect of f-glucan addition on the pasting properties of waxy rice flour

FE WL (C) WG E (mPa-s) TR (mPa-s) HAf#(E (mPa-s) [l AE fH (mPa-s)

WRF 70.73+0.52¢ 695.64+18.24° 1268.53+20.62° 58.7745.15° 197.67+9.64°
WREF-1% 71.54+0.45° 637.94+17.35° 1189.72+19.47° 57.65+4.72° 190.34+7.85"
WRF-2% 72.11£0.37° 605.13+17.52° 1120.24+18.72° 43.43+5.21° 171.22+11.34°
WRF-3% 72.52+0.43° 572.38+16.33¢ 1062.57+19.15¢ 36.53+6.37° 144.64+12.54°
WRF-4% 73.24£0.51° 532.51+16.92° 995.92+20.23° 34.71£4.72° 128.42+12.11¢
WRF-5% 73.87+£0.42° 433.62+18.12" 815.71+23.43" 19.54+3 24 108.50+10.92°
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Table 5 Power law parameters for steady flow behavior
of waxy rice flour with the addition of f-glucan

FEM B 2 E(K) ahFE %k (n) Yo ZBU(RY)

WRF 7.50+0.16" 0.49+0.01° 0.999
WRF-1% 6.26+0.88" 0.52+0.03* 0.999
WREF-2% 6.14+0.28° 0.51£0.01% 0.999
WRE-3% 5.41£0.60" 0.52+0.02% 0.999
WRF-4% 4.61£0.62 0.54+0.02° 0.999
WRF-5% 4.00£0.22¢ 0.55+0.01° 0.999
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Fig.5 Frequency sweep modulus diagram of waxy rice flour
with the addition of S-glucan
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Fig.6 Correlation analysis of the processing properties
of waxy rice flour
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