
Salad Crops Leftover as Feed Ingredient for Ruminant Diets: Nutrients 

Content and Microbiological Quality

Background:
 Former foodstuff products (FFPs) proposed as animal feed. Plant co/by-products

(PBPs) such as fresh-cut leafy salad crops (see right) are a category of FFPs.
 The fresh-cut vegetable market is primarily represented by salad crops, which is

one third of total sales of fresh-cut fruit and vegetable products (pie chart).
 In Italy, salad crops represent 10% of fruit and vegetable sales and Italy is the

2nd largest producer of salad crops in EU markets (bar chart).
 Data indicates that 41% of salad is wasted during fresh-cut salad processing; the

higher the economic and productive importance of salad crop products, the
higher the food wastage from them.

Aim: Selected salad crops (SC) have been researched for their nutritional 
composition and microbiological quality. 

Salad crops are safe, nutritionally
comparable to fresh forages and a prospective feed ingredient for ruminant diet.

Materials and Methods:

 Eighteen samples SC originating from a manufacturing plant have been collected in two locations: at
the factory plant and one-day storage (to mimic farm location).

 The samples were evaluated for their nutritional composition and the results compared to
conventional ruminant feed (fresh forages).

 The microbiological quality was estimated by Total Viable Count (TVC) and eight selected samples were
analyzed for specific microorganism (e.g. Salmonella spp.).

Results:
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TABLE 1: Comparison between nutritional values of fresh forage and salad crops

Conclusions:
 SC are an example of circular economy. Their processing steps influence the macro/micronutrient content and further research is

needed to explore this variation as animal feed.
 The combination of their palatability and nutritional content can be exploited to prepare formulations for specific rearing phases

(e.g., early lactation, early dry period) due to particular nutrients, which could positively affect the animal’s performance.
 The farm management of SC entails risks associated with the high-water content and possible undesirable fermentations; Drying

and ensiling may preserve them, however, they have rarely been studied, which limit evaluation.
 Salad crops should be used/fed fresh in the surrounding areas of vegetable processing plants, so an integrated system in which

the surplus of salad production is linked to the diet of dairy cattle, makes their use economically and environmentally
sustainable.

TABLE 2: Microbiological quality of salads crops

 Rich in fibre and protein
content

Nitrate Monitoring

 Microbiologically safe
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