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Plant-based simulated meat is a good choice to replace the traditional animal protein, which has some problems 

such as relatively low production efficiency, unfavorable to human health, environmental pressure, animal welfare 

and so on (Sanchez-Sabate et al., 2019). In recent years, plant-based simulated meat has a good market prospect. 

The market of plant-based simulated meat is expected to grow from $4.6 billion in 2018 to $30.9 billion in 2026, 

showing strong growth momentum and good market potential (Sha et al., 2020). Therefore, it is of positive 

significance to develop a variety of plant-based simulated meat products with rich functions. 

Soybean protein isolate is one of the commonly used raw materials for preparing plant-based simulated meat. 

As plant protein, soybean protein isolate has rich nutrition and is comparable to animal derived products (Huang 

et al., 2018). At the same time, soy protein isolate is often used in combination with wheat gluten to enhance the 

apparent properties of plant-based simulated meat, mainly because gluten improves the fiber network structure of 

the protein (Chiang et al., 2019). Wheat gluten utilizes protein-protein interactions to improve the apparent 

properties of plant-based simulated meat, but has limited effect on increasing the variety of nutrients. 

The influence of other components on the apparent properties and nutritional value of plant-based simulated 

meat is also worth studying. As a kind of traditional Chinese medicine, mulberry leaves not only have unique fiber 

structure and pigment, but also are rich in various nutrients (Ma et al., 2022). Plant-based simulated meaty 2020, 

China's mulberry planting area had exceeded 760,000 hm2. Mulberry leaf is the main product of mulberry, the 

output is about 30,000 Kg /hm2, mainly used for rearing silkworm, and a large number of mulberry leaves have 

not been developed and utilized, resulting in a waste of resources (Tu et al., 2022). 

Therefore, in this study, mulberry leaf powder was used as an additive to co-extrude with soybean protein 

isolate and wheat gluten to explore the effects of mulberry leaf powder content on the apparent properties and 

structural characteristics of plant-based simulated meat. At the same time, raw materials containing different 

moisture were used to explore the related effects of extrusion under different moisture. Finally, the material, 

extruded product and cooling area product were used for texture analysis. 

 

 
 

Figure.1 The textures of different plant-based simulated meat products prepared with different formulas (A) 

Block products with different mulberry leaf powder additions under 60% water content. (B) Strip products with 

different mulberry leaf powder additions under 60% water content. (C) Raw products with different mulberry 

leaf powder additions under 60% water content. (D) Block products with different mulberry leaf powder 

additions under 50% water content. (E) Strip products with different mulberry leaf powder additions under 50% 

water content. (F) Raw products with different mulberry leaf powder additions under 50% water content. 
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The results showed that with the addition of mulberry leaf powder at 60% water content, the hardness, 

adhesiveness and chewability of strip plant-based simulated meat increased, while the adhesion, resilience, 

elasticity and cohesiveness decreased. With the addition of mulberry leaf powder, the hardness, adhesiveness and 

chewability of block shaped products were improved, while the adhesion and resilience were decreased, and the 

changes of elasticity and cohesiveness were not significant. After adding mulberry leaf powder, the adhesive and 

chewability of raw materials decreased, but after high moisture extrusion, the adhesive and chewability were 

greatly improved. The products with 1-5% mulberry leaf powder had little effect on adhesion and recovery, while 

improving other properties. 

At 50% water content, with the addition of mulberry leaf powder, the indexes of strip products increased first 

and then decreased, and the indexes of 5% mulberry leaf powder were better. The addition of 1% mulberry leaf 

powder has the best recovery. With the addition of mulberry leaf powder, the indexes of block products increased 

gradually. After adding mulberry leaf powder, the indexes rose first and then decreased, and the indexes of 5% 

mulberry leaf powder were better. The addition of 1% mulberry leaf powder has the best recovery. 

Under 60% water content, the hardness, adhesiveness and chewability of the products added with 25% 

mulberry leaf powder increased the most before and after extrusion. At 50% water content, the bulk products with 

5% mulberry leaf powder decreased significantly before and after extrusion except for the recovery. Different 

water conditions played a key role in the addition of mulberry leaf powder. 

 

 
Figure.2 The apparent form of different plant-based simulated meat products prepared with 50% water content 

formulas. Mulberry leaf addition (from left to right): 0, 1%, 5%, 25%. (A) Block products with different 

mulberry leaf powder additions. (B) Strip products with different mulberry leaf powder additions. (C) Raw 

products with different mulberry leaf powder additions. 

 

In summary, the addition of mulberry leaf powder has a positive effect on the texture characteristics of plant-

based simulated meat, so that a variety of plant-based simulated meat products with different functions can be 

developed. Further studies are needed to evaluate the nutritivity of mulberry leaf powder. 
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