
DeepChilling Shrimp
In collaboration with The Fisheries and Marine Institute of Memorial 
University of Newfoundland, Sunwell has conducted research to study 
the effects of DeepChilling on seafood in comparison with other cool-
ing and preservation methods. This report reviews results from a few 
research studies and presents the implications for the shrimp industry.



Seafood is a major source of food and nutrition around the world. Effective 
seafood preservation is an important concern for all stakeholders from the 
fishermen and producers to the consumers.  

A common method of seafood preservation is flake ice. Though known for 
having good cooling capacity, flake ice is not as efficient cooling medium as 
DeepChill® slurry ice. Moreover, flake ice involves a fair amount of manual 
labor (shoveling) and does not provide complete product coverage.
 
This report compares the results of DeepChilling versus traditional icing, 
and its implications for the shrimp industry.  

Foreword 

In Summary, DeepChilling achieves results unattainable by flake ice. Deep-
Chill® significantly slows down the deterioration process and could double 
the shelf life of shrimp. 

Shrimp fishermen can stay longer at sea, while their catch is preserved fresh; 

Harvesters and distributors enjoy a better looking - longer lasting product; 

Shrimp processors have a longer processing window, without compromis-
ing the quality.



Subject Species:  Pandalus Borealis
Initial Temperature: 16ºC
Sample Weight: 25 lbs. shrimp

Cooling rate   
Comparative study

In this study, three Test Sets of A, B and C were put into cooling rate test. Test Set 
A involved cooling factor of flake ice and water mixture which is a common prac-
tice in the industry. To test the consistency of DeepChilling results, Test Set B and 
C involved two fairly similar sample sets of 25% DeepChill® (DC25: crystal concen-
tration of 25% by weight – measured by a calorimeter).  In all cases, a number of 
shrimp in each container were randomly selected as data samples for the continu-
ous temperature logger. 

Test Set Chilling medium Salinity

C

B

A 22 lbs. water + 22 lbs. ice

75 lbs. 25% DeepChill® 

75 lbs. 25% DeepChill® 4%

4%

6%

Shrimp in DeepChill® before (left) and 
after (right) draining brine



The results confirm that cooling rate of DeepChill® compared to flake ice - water 
mixture is superior. As illustrated in Figure 1, it took more than 6 hours for the Test 
Set A shrimp samples’ temperature to fall to 1°C and even after 18 hours of leaving 
the container in a chill room, the shrimp did not reach 0°C.  

In contrary, the shrimp samples in DeepChill® from Test Set B and C, took only 
about 3.5 and 5 minutes respectively to reach 0° C. Within about a minute after 
that, shrimp from both Data Sets reached and stayed at about -2°C (Figure 2). 
This incredible chilling difference can be explained by DeepChill’s superior heat 
exchange capacity and its fluid form. DeepChill® flows and uniformly covers the 
surface of shrimp and unlike flake ice, leaves no heat pockets.    

Cooling rate   
Results

Figure 1 
Cooling curve of shrimp in flake 
ice - water

Figure 2 
Cooling curve of shrimp in 
DeepChill®



DeepChilling and   
shrimp quality

It is commonly known that shrimp is subject to rapid spoilage. The spoilage pro-
cess begins immediately, when shrimp dies. Unfortunately, it cannot be undone 
once it has happened. Although impossible to completely stop decay, rapid chill-
ing to sub-zero temperatures significantly slows it down.

Researchers at the Zhejiang Ocean University have studied Effect of slurry ice on 
chemical changes of shrimp  and found out that slurry ice extends the shelf life of 
shrimp due to its restraining effect on deterioration mechanism. 

TVBN and TBRAS are often used as biochemical indexes to assess freshness and 
quality, both of which increase by the activity of spoilage bacteria and endoge-
nous enzymes. As shown on Figure 3, TVBN and TBRAS content of shrimp in slurry 
ice after 14 days are about half and quarter of that of flake-iced shrimp.

TBARS (lipid oxidation in muscle) directly relates to sensory attributes (production 
of off-flavor and off-odors). Slurry ice limits development of oxidation, thereby 
increases quality and shelf life.

The study also found that shrimp stored in slurry ice holds better appearance in 
terms of color, brightness, firmness and resists longer against black spot.  

Figure 3: 
TVBN and TBARS values of 
shrimp under flake ice and 
slurry ice treatment through 16 
days of chilling storage. 
Note: TVBN <20mg/100mg 
is considered fresh and 
30mg/100 is acceptability limit.

Source: Zhang, B., Deng, S. and Wang, Q., 2015, Chemical changes related to loss of quality in Pacific White Shrimp during chilled storage under slurry ice conditions, J. 
Food Processing and Preservation. 39, 2507-2515.



Slurry ice is proven to reduce bacterial growth and preserve the appearance, color 
and firmness of shrimp, resulting in a premium quality product. In comparison to 
flake ice, slurry ice holds shrimp at a more consistent temperature throughout the 
batch and over time, and does not damage shrimp due to its lubricity. 

Tests conducted at industrial settings on headless shell-on (HLSO) shrimp showed 
DeepChill’s impact on yield gains from raw-material to raw product, and even 
through cooking. It also confirmed HLSO shrimp held in DeepChill® for 12 hours 
did not discolor and was more resistant to decomposition.

Though the quality benefits of slurry ice for the shrimp industry is relatively well-
known, the industry adoption has been slow. Switching from traditional icing 
methods to a modern system can demonstrably improve the operation efficiency 
and the bottom line. 

Selecting the right technology partner is crucial in ensuring similar results can be 
achieved. Companies must choose a reliable and proven solution provider that 
can design a process and integrate into the producer’s operations. When done 
right, shrimp harvesters and processors will:

Implications   
for the industry

Improve 
profitability 

Improve profitability by 
producing premium quality 
products with higher yields.

Streamline 
operations 

Simplify and speed up the 
chilling and icing process 
throughout entire operation.  

Save
labor costs 

Save labor costs by reducing 
labor-intensive ice handling 
process.

Enhance 
hygiene 

Improve hygienic handling 
and better HACCP 
compliance. 



Sunwell Technologies Inc.

180 Caster Avenue
Woodbridge, Ontario L4L 5Y7
Canada

+1 905 856 0400 
+1 416 670 1404 (Service Hotline) 
inquiries@sunwell.com
sunwell.com

Founded in Canada in 1978, Sunwell has pioneered  
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Our patented DeepChill® technology is installed around  
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