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ABSTRACT: Shrimp boiling water (SBW) and shrimp peeling
water (SPW), generated during shrimp processing, were charac-
terized in terms of crude composition, volatile compounds, as well as
nutritional and potentially toxic elements over a 13 month sampling
period. The storage stability of both waters was also evaluated.
Results showed that SBW contained on median 14.8 g/L protein and
2.2 g/L total fatty acids with up to 50% comprising eicosapentaenoic
acid (EPA) and docosahexaenoic acid (DHA). Astaxanthin esters,
which dominated the total astaxanthin, were 2.8 mg/L on median.
SPW, on the other hand, contained on median 1.0 g/L of protein,
0.21 g/L of total fatty acids, and 1.2 mg/L astaxanthin esters. For
both side-streams, essential amino acids were up to 50% of total
amino acids. For SBW and SPW, the most abundant nutritional
elements were Na, K, P, Ca, Cu, and Zn. The contents of all
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potentially toxic elements were below the detection limits, except for As. SBW was more stable at 4 °C compared to SPW as shown,
e.g., by thiobarbituric acid reactive substances and relative changes in total volatile basic nitrogen. The extensive compositional
mapping of SBW/SPW provides crucial knowledge necessary in the exploitation and value-adding of such side-streams into food or

feed products.

1. INTRODUCTION

Half of the industrial pollution in the world originates from
food industries, and among them, seafood processing
companies contribute greatly by generating large amounts of
wastewaters.” This is due to water being a crucial tool in
seafood processing steps such as thawing, cooling, lleting,
peeling, transportation, storage, marination, and cooking that
yield signi cant loads of organic and inorganic compounds in
the used process waters. The diverse nature of di erent types
of seafood process waters will lead to di erent sets of
challenges and costs in the path of cleaning and to di erent
degrees of pollution in countries where wastewaters are still
allowed to be directly released into the ocean. At the same
time, many of the compounds leaching out from the seafood
tissue to process waters are of potential high value, such as
proteins, peptides, free amino acids, nutritional elements,
antioxidants, and long-chain n-3 polyunsaturated fatty acids
(LC n-3 PUFA), calling for changed habits.

In line with the UN sustainable development goals (SDGS),
food industries strive to move toward zero waste and e cient
production using incoming raw materials to the fullest. One
way to lessen the raw material loss connected to process waters
is to recover the dissolved nutrients while waters are still food
grade, thereby allowing them to be maintained in the food
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chain and converted into food or feed ingredients. To properly
design the challenging task of recovering leached nutrients, the
generated process waters must rst be characterized to gain
enough knowledge on the quantity and nature of inherent
compounds. Indeed, information about process water volumes
is also crucial to identify a speci c recovery approach.

In a typical processing line producing boiled and peeled
shrimps, up to 65 m* water is used per tonne of nal peeled
shrimp. Process waters are generated during the steaming and
peeling steps, but not least during the transportation of
shrimps in between these steps. There are thus strong
incentives to minimize nutrient losses taking place along
with the current treatments of these massive amounts of water
as wastewaters. So far, a few studies have reported on the
recovery of volatile compounds, bioactive peptides, and
astaxanthin from shrimp process waters by employing
techniques such as ultra ltration, reverse osmosis, and nano
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