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Abstract: Stropharia rugosoannulata is a valuable medicinal and food fungus with high nutritive value.
Freeze-drying addresses the storage and transportation challenges of fresh Stropharia rugosoannulata,
expanding its market while preserving its flavor and quality more effectively than other drying
methods. This study optimizes the vacuum freeze-drying process for Stropharia rugosoannulata using
an orthogonal experiment method. The process parameters were optimized to determine their effects
on the quality of the vacuum freeze-dried product, including pre-freezing temperature, pre-freezing
time, and freeze-drying time. The optimal conditions were identified as a pre-freezing time of 60 h, a
pre-freezing temperature of —80 °C, and a freeze-drying time of 72 h. The optimal product exhibited
a bright color close to its natural state, with minimal browning and its natural white color maintained
post-drying. During the drying process, the internal structure of the raw materials remained intact.
After drying, the finished product retained its natural form, making it suitable for sale on the market.
The soluble protein content of the vacuum freeze-dried Stropharia rugosoannulata reached 68 mg/g.
Optimizing the freeze-drying process can better preserve the tissue structure and bioactive substances
of Stropharia rugosoannulata, providing a reference for high-quality food processing and showing
potential for sustainable development.

Keywords: Stropharia rugosoannulata; vacuum freeze-drying; process optimization; texture; color

1. Introduction

Stropharia rugosoannulata, also known as the wrinkled ringed mushroom, the burgundy
ballcap mushroom, and the large ballcap mushroom, is commonly referred to as the
kidney-benefiting mushroom or thick-stemmed mushroom [1]. Stropharia rugosoannulata
is an edible fungus cultivated in European and American countries, and its cultivation is
recommended by the United Nations Food and Agriculture Organization to developing
countries. It exhibits strong environmental adaptability and has diverse cultivation methods
as well as high economic benefits [2]. The fruiting body of Stropharia rugosoannulata is
nutritionally rich and delicious, making it a typical high-protein, low-fat, and carbohydrate-
rich edible fungus [3]. Stropharia rugosoannulata can be cultivated on various substrates. As a
medicinal and edible fungus, it smells fragrant, tastes soft, and has a crispy texture and good
palatability. Stropharia rugosoannulata contains various bioactive components, including
polysaccharides, lectins, peptides, steroid compounds, and other active substances. The
polysaccharides in Stropharia rugosoannulata are light brown powders, and the primary
component is pyranose, with a hydroxyl radical scavenging rate of 50%.

Stropharia rugosoannulata offers significant health benefits, and regular consumption
can effectively prevent hypertension, diabetes, and other diseases; it helps restore energy,
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