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Abstract: Watermeal (Wolffia globosa) has emerged as a promising candidate as an alternative pro-
tein source due to its outstanding nutritional profile. This study evaluated the nutritional quality;
functional properties, and biological characteristics of W. globosa. The protein content was found
to be high at 26.76 g/100 g of dry weight (DW). Functional properties, including water and oil
holding capacities, protein solubility, foaming, and emulsifying abilities across different pH levels,
were assessed to determine optimal conditions. Amino acid profiling revealed that essential amino
acids constitute 67% of the total amino acids. Polyunsaturated fatty acids (PUFAs), particularly
a-linolenic (18:3 n-3) and linoleic acids (18:2 n-6), were identified as the predominant fatty acids.
Additionally, watermeal was found to contain significant amounts of a-tocopherol (699 ug/g) and
y-oryzanol (100 pg/g), which contribute to its antioxidant capacity, as confirmed by DPPH and FRAP
assays. The prominent protein bands were observed at around 62-67 kDa, likely representing a
structural, metabolic protein (vicilin-like protein) of 38% of the total protein content. Overall, W.
globosa demonstrates significant potential as a functional food ingredient, offering a rich nutrient
profile and health-promoting properties, making it a promising choice for future diets.

Keywords: water-holding capacity; foaming properties; PUFA; tocopherols; y-oryzanol

1. Introduction

As the global population continues to grow, the demand for sustainable food sources
is increasing, highlighting the need to explore alternatives to traditional foods [1]. High-
protein foods, in particular, are becoming increasingly popular among consumers [2]. With
urban expansion and an aging population, the world population is projected to increase by
over a third, or 2.3 billion people, from 2009 to 2050, presenting a significant challenge for
food security [3,4). This challenge is likely to drive a push for protein-rich alternatives in the
food market. However, the rising global production of food protein, espedially high-quality
animal protein, raises concerns about environmental sustainability. Producing 1 kg of
high-quality animal protein requires approximately 6 kg of plant protein for livestock,
which places pressure on land and water resources and contributes to increased greenhouse
gas emissions [2,5,6]. Plant-based alternatives are more sustainable than animal products
regarding greenhouse gas emissions, water use, and land use [7]. Incorporating plant
protein into diets can ensure a sufficient supply of high-quality protein for the global

Harticulturae 2024. 10. 1171. httos:/ /doi.ore /10.3390 /horticulturae 10111171
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