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Abstract: To overcome the limitations of traditional table salt and hollow salt powders, including poor flowability, low
dissolution efficiency, and susceptibility to hygroscopic agglomeration, and to address the structural instability of hollow cores
associated with conventional aqueous wet granulation, an anhydrous ethanol-based wet granulation method was developed to
prepare hollow salt particles with stable internal structures. The physical properties of the hollow salt particles were systematically
characterized by density measurements, dynamic conductivity analysis, and accelerated hygroscopicity testing under controlled
humidity conditions. In addition, flavor characteristics and sensory attributes were evaluated using an electronic nose system and
a standardized sensory evaluation method. Results showed that, compared with hollow salt powder, the bulk density and tapped
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density of the hollow salt particles increased by 23.63% and 8.11%, respectively, while compressibility and angle of repose

decreased by 36.98% and 47.32%, respectively. Hygroscopicity was reduced by 20.77%. Compared with conventional salt particles,

the dissolution rate of the hollow salt particles increased by 64.71%, and sensory scores for peak saltiness intensity and salt release

rate increased by 36.72% and 31.01%, respectively. The enhanced dissolution kinetics and moisture resistance were attributed to an

increased specific surface area and optimized interfacial morphology of the hollow structure. The hollow salt particles achieved a

favorable balance between rapid saltiness release and sustained flavor perception, demonstrating their potential for use in specialty

functional salts, including low-sodium salt and flavor carrier salt formulations.
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Table 1 Variation of hygroscopicity of different salt particles
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T 0.02+0.02° 0.13+£0.03" 0.16 £0.03* 0.18 +0.05°
R 217+0.06° 3.49+0.08° 4.24+0.16" 4.83+0.12°
FS#E 0430019 0.67+0.10° 0.78 £0.07° 0.88 = 0.04°
b idds 1.77+0.03" 2.83+0.03° 3.37+0.07° 3.82£0.05°

Z: YRR EFHEATRERLR (P<0.05).
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Fig.7 Radar charts of flavor intensity of different salt particles
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