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Coffee silverskin is high in nutrients, but contains recalcitrant and phytotoxic 
compounds, limiting its use as a mulch or soil amendment. Fortunately, composting can 
reduce or eliminate these problems. 
 

Composition 
 
Coffee Silverskin (CS) is the membrane 
surrounding the coffee bean which separates 
from the bean during roasting (Figure 1). More-
exterior layers, from endocarp outward, are 
removed prior to roasting, during coffee cherry 
processing. Thus, CS is the predominant waste 
created during bean roasting. 
 
CS is largely composed of lignin, cellulose, and 
hemicellulose, probably in the form of a 
lignocellulosic matrix (Carnier et al 2019). 
Composition varies with the type of coffee and 
growing conditions. Examples of the varying 
composition are illustrated in Figure 2 and Table 
1. 
 
CS is high in nutrients, including N, P, K and a 
variety of micronutrients (Table 2). However, CS 
is also known to contain a number of potentially 
phytotoxic compounds including phenolics, 
chlorogenic acid, and caffeine (Gonzalez-
Moreno et al 2020, Picca et al 2022). Some CS 
compounds also exhibit anti-fungal properties 
and CS extract has been proposed as an 
alternative wood preservative (Barbero-Lopez et al 2020). 
 
CS as Soil Amendment or Mulch 
 
The high nutrient content suggests that CS could be used as a fertilizer or soil 
amendment. However, it appears that the nitrogen is primarily bound in highly 
recalcitrant lignocellulosic compounds. The lack of available N means CS should not be 
considered a fertilizer or soil amendment (Carnier et al 2019). 
 

Figure 2. Composition of Coffee 
Silverskin and Spent Coffee Grounds 
(Malara et al 2018) 

 

Figure 1. Components of the coffee 
cherry. (Narita and Inouye 2014) 

 



The lignocellulosic content of CS should not pose a 
problem if used as a mulch. However, the 
phytogenic properties of some CS compounds 
suggests that heavy use of CS as a mulch should 
be avoided (Gonzalez-Moreno et al 2020, Picca et 
al 2022). 
 
Fortunately, composting has been shown to 
degrade the phytogenic compounds in CS, 
providing a route for safely returning CS nutrients 
to the soil. Picca et al (2022) have shown that 
composting with garden prunings and biochar 
eliminated phytotoxicity while making nitrogen 
readily available. Gonzalez-Moreno et al (2020) 

demonstrated a similar outcome with vermicomposting. However, they noted that CS 
can be toxic to worms in high concentration. 
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Table 2. Example Nutrient 

Content of CS (adapted from 

Gonzalez-Moreno et al 2020) 

Parameter w/w % 

TKN 5.1 
Organic N 4.6 

P 0.4 
K 3.3 

Ca 2.2 
Mg 0.8 
S 1.2 
Fe 0.15 

 

Table 1. Composition of Coffee Silverskin dry mass. (Hijosa-Valsera et al, 2018) 
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