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Abstract

Black beans (Phaseolus vulgaris L.) are among the most widely consumed legumes worldwide, prized for their
high nutritional value including protein, dietary fiber, and bioactive compounds[1, 2]. However, conventional
thermal processing often compromises their textural and functional properties. Non-thermal cold plasma
technology has emerged as a promising, environmentally sustainable alternative capable of modifying the physical
and functional characteristics of food commodities without thermal degradation[3, 4]. Thus, this study aimed to
investigate the effect of cold plasma treatment using two different feed gases, helium (He) and argon (Ar), on the
physical properties of black beans. Samples of black beans (15 g each) were subjected to cold plasma treatment
at 12 kV for 10 min using either helium (He) or argon (Ar) as the feed gas. Three treatment groups were established
: untreated control (B), plasma-treated with He (B-He), and plasma-treated with Ar (B-Ar). Results showed that
cold plasma treatment did not significantly affect moisture content (p > 0.05) across all treatment groups, with
values ranging from 11.28 +0.12% to 11.59 + 0.23%. In contrast, significant differences (p < 0.05) were observed
in pasting properties; argon-treated samples exhibited the lowest peak, trough, and final viscosity values,
suggesting structural modifications to starch granules induced by plasma exposure[5]. Solid loss during cooking
was significantly higher in plasma-treated samples compared to the control at cooking intervals of 20, 30, 45, and
60 mins, indicating increased cell wall permeability[6]. Texture Profile Analysis (TPA) revealed that plasma
treatment significantly reduced hardness, with argon-treated samples showing the lowest values (56.08 N at 0
min; 28.31 N at 30 min). Overall, cold plasma treatment with both helium and argon feed gases effectively
modifies the physical and textural properties of black beans.
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