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Coffee bean harvesting incurs various by-products known for their long traditional use. However, they often still end

up being a waste instead of being used to their full potential. On the European market, coffee cherry (cascara)

products are not yet common, and a novel food approval for beverages made from coffee cherry pulp was issued

only recently. 
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1. Introduction

Cascara (i.e., Spanish: husk) is the term typically used to describe the fruity bittersweet layers with unique flavors

that cover the coffee bean. Coffee is widely consumed around the world and ranks among the most traded

agricultural products . Despite the traditional use of cascara as a beverage prepared with hot water in some

coffee processing cultures such as Ethiopia (hashara) or Yemen (qishr) , this application is rather unknown in the

Western world . About 30% of the dry matter of the coffee cherry is due to the exocarp and mesocarp, which

together are generally referred to as pulp . Dry processing produces about 1 kg of coffee husk for every kg of

coffee bean produced . Considering that approximately one-third of the world’s population consumes coffee and it

is an important export commodity, coffee by-products offer not only great potential but also a large market .

Recently, the way to more sustainability was paved, as dried coffee cherry pulp was granted novel food approval in

the EU. However, the approval of coffee cherry pulp has so far been limited to its use in non-alcoholic beverages 

. Commercial EU trade in other processed by-products is hindered by the lack of novel food approvals  due to

the still missing information and risk assessments on bioactive substances.

The cascara pulp obtained during wet processing after harvesting (Figure 1) still has a high moisture and sugar

content and therefore spoils quickly . It requires food-safe working steps and equipment for further processing of

the pulp. Until now, coffee by-products have been used as fertilizers  or animal feed . However, these by-

products are suitable only as an admixture to animal feed and not for exclusive feeding, since bioactive substances

such as caffeine, tannins, and polyphenols can have undesirable effects in cattle . Bressani et al. showed that

an admixture of more than 10% leads to a reduced feed intake, poorer nutrient usage, and reduced weight gain

among animals . The high caffeine and tannin contents also represent anti-nutritional factors for plants, for which

reason the use of coffee by-products as fertilizers is limited as well . Furthermore, chlorogenic acid has a

negative influence on the germination of plant seeds and plant growth . Nevertheless, a large part of the coffee

by-products is still inappropriately disposed of in the environment, where the products contaminate soil and water

to a high degree. Due to the rapid onset of the fermentation and degradation processes of the coffee cherry pulp
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and its high biochemical oxygen demand in water, the pH value decreases . Beyene et al. described the change

in measured parameters in river water upstream and downstream of coffee plantations in Ethiopia. In summary, the

results show significant water degradation during coffee processing: the pH decreased from 7 to 6.2, the amount of

oxygen dissolved in the water was reduced, and the load of organic substances was strongly increased. These

changes in water quality, as well as the bioactive substances dissolved from the coffee plant, reduced the

biodiversity of macroinvertebrates in the river water .

Figure 1. Coffee pulp from wet processing collected in a heap.

2. Coffee Cherry Structure and Processing

In the literature, the reported contents of components vary significantly in some cases. The reason for this

situation, apart from geographical and biological conditions, is also the different understanding of what cascara is.

Depending on the processing method, different parts of the fruit are included in the final product. The processing

methods and the structure of the coffee cherry will be briefly outlined in the following.
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2.1. Coffee Cherry Structure

Coffee cherries are drupes that grow to an average diameter of 1.5 cm (Figure 2). The two main species that are

grown are Coffea canephora and Coffea arabica . Between the parchment and the outer skin lies the sweet-

tasting mesocarp. The two coffee beans themselves are coated with silver skin and parchment (Figure 3).

Figure 2. Ripe (red) and unripe (green) coffee cherries on a branch.
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Figure 3. Different layers of a coffee cherry (drawing by the authors).

2.2. Coffee Cherry Processing

When processing, a distinction is made between the dry method, the wet method, and the semi-dry or semi-

washed method (Figure 4).

Figure 4. Dry and wet processing of coffee cherries.

The dry method is often used to process C. canephora, but also for C. arabica (as the main processing method in

countries such as Brazil or Ethiopia) . During this process, the coffee cherries are spread on fields, terraces, or[18]
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beams to be dried in the sun (Figure 5), if necessary, with the help of heated air dryers, until the moisture content

has been reduced to approximately 10–12% . This takes, depending on the local climate, about 1 to 2 weeks.

Subsequently, a dehulling machine separates the green coffee bean from the dried outer layers of the fruit, thus

obtaining coffee husks (Figure 6). By definition, coffee husks or cherry husks consist of the exocarp (outer skin),

the mesocarp (pulp), and the endocarp (parchment). In the more sophisticated wet method, ripe coffee cherries are

separated in flotation tanks, after which a mechanical depulper separates the skin and pulp from the green coffee

bean (Figure 7) as well as from the green (unripe) cherries which cannot be depulped. The coffee bean is still

covered with parchment and mucilage layer and is now soaked and fermented for 12–36 h. Fermentation is

performed using existing or added microorganisms or enzymes . The microbial community during depulping is

mainly composed of lactic acid bacteria, acetic acid bacteria, enterobacteria, and yeasts. During fermentation, the

proportion of lactic acid bacteria increases, such as Leuconostoc pseudomesenteroides, Lactobacillus

vaccinostercus, Lactobacillus brevis, and Lactobacillus plantarum . Before finally drying the beans, they must

undergo intensive cleaning with water. Coffee beans obtained using this method often have a higher market value

due to the higher acidity created during the fermentation process . The by-product separated during the

depulping process is called coffee pulp or cherry pulp, which consists of exocarp and mesocarp. During the wet

method, the parchment remains attached to the green coffee bean and is degraded by fermentation processes.

Figure 5. Coffee cherries are spread on beams to be dried in the sun.
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Figure 6. Coffee cherry husks obtained after dry processing.

Figure 7. (a) Ripe coffee cherries before processing; (b) coffee cherry pulp obtained after wet processing.

During the semi-dry method (often also referred to as “pulped natural”), as during the wet method, the ripe coffee

cherries are sorted in flotation tanks, and the pulp is removed from the green coffee bean. However, no

fermentation occurs after this process; instead, the mucilage remains on the bean and is dried along with it .[21]
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This method was developed in Brazil . Coffee beans processed this way are claimed to have a particularly

flavorful body due to the remaining layers rich in polysaccharides and give the beverage a certain sweetness .
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