
Freshness Preservation of Canadian 
Atlantic Crab (Chionoecetes o~i I io) , 
Scallop ( Placo~ecten magellanicus), 
Squid (Illex i lIecebrosus) and Sea 
Cucumber (Cucumaria frondosa) 

P.J. Ke , E. Cervantes, B.Smith-Lall and R.W. Hirtle 

Fisheries Devlopment Branch 
Halifax , Nova Scotia B3J 2S7 

March 1983 

Canadian Industry Report 
Fisheries and Aquatic Sciences 
NO. 138 



The current series name was 
Details on the 

the establishment on the front cover. 

Ces 

serie reflete la gamme des interets 
notamment gestion des peches, 

envi-

correct citation appears 
will be abstracted in Aquatic Sciences 

in the index to 

with 
in hard copy may be obtained from 

ques et environnements au Canada. 
Les destines a 

Le titre exact 



i 

Sc No 138 

March 1983 

FRESHNESS PRESERVATION OF CANADIAN 

SCALLOP (Placopecten ".;._.::;.,~:....:..:.;.;.:.,..;.~_ 

ID (Tl illecebY'osus AND SEA CUCUMBER (CucumaY'ia 
----- ~-----

by 

P. J. Kef E. Cervantes, B. 
Fisheries and Oceans Canada 
Fi s Deve 
P.O. Box 550 
Ha1i Nova Scotia 
Canada B3J 2S7 

1 R. W. H 



ABSTRACT 

P. E. 

Freshness enhancement 

related ions technical s. 

report contains four papers of the above four in terms of 

hold method evaluations as well as various ic and 

scientific based on biochemical deterioration 

discolouration. and time!temperature effects. In conclusion, it is aimed that 

information and technology on the this report should 

Atlantic queen crab, and sea cucumber in order to improve the 

overall fresh quality and handling operations for our indus 

RESUME 

Des sur l'ame ration du de du crabe des 

l' encornet nordlque ____ . il ______ _ 

L-. ____ . ___ _ ) ont porte'sur la manutention Ie classement et les 

Le est 
/ . 

ou ameliorations techniques qui sly ratt 
." • /' /.;1' '\ 

constltue par quatre artlcles prepares lndependamment sur ces especes. On y 
/' /' 

evalue pour chacune les methodes de stabulation ainsi que les divers c 

physiques, organoleptiques et scientifiques fonde;, sur la biochimique 

post-mortem, Ie changement de couleur etles 
,. 

s temperature! En 
... 

conclusion, Ie rapport veut fournir a notre.industrie halieutique une information 
, , 

et une technologie a jour sur ces quatre especes dans Ie but d 
",' .4'; /'. 

la qualite et les operatlons de manutention. 
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TABLE I.. Incidence of en Crab Mortal u 

Hold Me 

ICE t contact 

NCI non-contact l 

RSW aerat 6 closed at 

CMA ( lIed and mo st 

Control Seawater Ho 3 
f seawater 

* About 5% mortal 
seawater 
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TABLE 2. Comparison of the Rates of Queen Crab ec 
Degrees of ury 

Hold 

Control* 1 2 
(uninjured 

Less one leg** 2 5 

Less two legs** 5 9 

Dropped** 3 4 
(1 m high) 

* 50 crabs were used as control. 

** 20 crabs were used for tests, respectively. 



tn 

0 1 

~ N 
IJ:.l '<:!' 
IJ:.l 

o I.() 

o 
rl 

I.() 

I 
N 
'<:!' 

o 

0 
I.() 



~--

- 7 

TABLE 4. T~st~ pan~l sheet sa in the organolep 

evaluate tho quality of thena crab 

Pleasant, 
characteristic 
crab odour 

( 1),91 
Pigment, pink-red 
Meat, creamy white, 
bright, glistening 

1'il I..lastic", moist 
La '" f :..bres 11'1 1 eg 
!!Ie It 

51. char 
to neutr 

( 
Pigmen 51. d 1 
~, creamy i e, 
loss of sheen 

Firm, elastic 
moist 

Sl. tur 
vegetab 

Loss of elastic 
shredded or gra 
appearance 

Check de 

Stale, I!l 

Soft, limp, soggy 
chalkYl shredded 0 

grated appearance 

~==~~--~~~.------t-~====~----t=====~-----t-==--__ __ 

Characteristic crab 
flavour, mild, sl. 
sweet 

51. character sti 
to neutl"al 

51. turnipy 111:1 
bitter after
taste 

Stale, 81. sour 
tl.lrnipy, itter 
after taste 

: -;:a-l~~;;-th; -;;l~~;-o-f-~;hi;;-~ -;.;d;-;;;t-.------ --------------------------9--



report based 
gations. 

The sea scallop 
northern Gulf of St. 
North Carolina where 

adductor muscle 
of the scallop's total 
anatomy scallops 
Approximate ranges of the weight 
the water contents are listed in Table 5. 

A. 

Scallop quality deterioration starts from the 
moment it is lodged in the rake. Great care 
must be taken for various handling, and 
shucking operations in order to 
freshness quality. Overall, most 
important step because of bacteria contamination, 
enzymatic effect and yield changes. 

In recent studies, Commar Management Con

motion study, and the 
operations 
been summarized 

time/ 
scallop shucking 

with roe .heve 

C. 

8. 

However, 
the 

contrast the 
meats/roe/rim compares favour-

yields meats alone, being almost 
Even its shucking speed decreased to 

half of the rate of the meat shucking operation. 

The physical organoleptic qualities, 
based on colour, odour, texture, flavour and 
saltiness, are very important for scallop meat. 
Since the scallop meat is considered to be a 
lUXUry seafood, the overall acceptability and 
freshness requirements are very high. Therefore, 

be 
conducted in order the excellent ~reshness 



are appearance and 
are ver7 practical 

preliminary evaluation. 

Various laboratory evaluations using 
hypoxanthine, trimethylamine and free fatty 
acids were conducted. The 

FFA be 
employed for both meats and roe samples on 
their quality control and assessment (Figure 3). 

value the evaluation 
been completed. 

Shucked scallop meats are currently packed 
in cotton bags and iced in the ship's hold prior 
to landing and further processing. This pre-
servation system is for storing meats 
but Bourne and Read state that meats 
with roe "will new and more 
handling Among suggestions 
research antibiotic dips (now prohibited) and 

method of 
ensuring that. a high-quality product is landed. 
The concept of onboard freezing of scallops has 
been discussed from time to time, however, none 
of the vessels in the Canadian fleet presently 
utilizes this technology. 

The advantages of refrigerated seawater (RSW) 
systems are that the product is rapidly cooled 
and held at consistently low temperature and 
crushing and bruising are avoided. The main 
disadvantage of such systems is that they are 
expensive. A far cheaper alternative is·to use 
seawater and ice in combination. Such holding 
systems are normally referred to as chilled 
seawater (CSW) systems and also have shown to 
be effective in preserving quality. 

In order to better define the problems 
involved in storing scallop products, a series 
of preliminary shipboard trials were conducted. 
The results of these trials delineated further 
tests which were conducted in the more controlled 
environment of the laboratory and taste panel 
evaluations. 

9 

pigmentation 

It found, 
whole scallops 

were prepared 
Charlotte Louise" 

10 kg of 
placed 
the hold 

rim 
the samples. 

after three to four days on ice. Scellop meat 
can be kept in cotton bags iced with good 
and freshness for seven days. Rims-rae-meat 
be kept for up to four days in cotton bags on ice, 
These results reconfirmed the ftndings of Bourne 
and Read (1965), and indicated some direction of 
further study, especially using CSW. 

from Georges Bank were 
. Barbara Louise" and. 

to on ice, Scallops were generally 
in very good condition with the caught age .of 
about two days. Scallop meat with roe and rim' 
was shucked and stored on ice. Immediately after 

a control sample wes fro.zen and stored 
Each preservation sample consisted 

least eight male and female scallops 
rim, roe and meat. seawater SBtmt:U.E!S 

were placed in a plastic LS-litre 
allow air 

to seawater-with-ice .ratio was 1:1. 
seawater samples were identical to CSW 

'samples except that the refrigerated seawater was 
used. Cotton bags (CB) were used for holding 
the samples ·for the above chilling. tests. 

Taste panels were conducted on three, five 
and seven days. On each test, scallops from a 
different storage period were tested. Five 
panelists evaluated the scallop meats and roe 
according to the criteria as shown in Table 10. 

Biochemical evaluation of the stored scallop 
products was also undertaken by the staff of the 
Fisheries Development Branch. Levels of free 
fatty acids (FFA) were determined for stored 
scallop meat and roe respectively. Free fatty 
acid provides a good indication of lipid break
down which occurs during spoilage and leads to 
decreased quality and nutritive value. 

To evaluate taste panel results, the meat 
scores were pooled with those from the roe. Mean 
scores of overall acceptability for the meat and 
roe samples have been presented and compared in 
Figures 4 and 5. After three days 0,£ storage, the 
cotton were not significantly more 

CSW meats and the meat with roes, 
however, their texture was rated higher. After 
five days, the general acceptability of CSW scallop 
meat and scored significantly higher than the 
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also discussed. 

Bourne, N. 1964. 
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Canada Bull. 145. 60 pp. 
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TABLE 9. ORGANOLEPTIC TEST FORN AND GUIDELINES FOR SCALLOp· 

SCALLOP TEST PANEL 
BL 1981) ---_ .... --;.. .... _---

Please evaluate the quality of these scallop amp DI, using the table claw. eck whi 
the sample. . 

Hcdium, sweet 
butterscotch 
odour or fresh 
steamed fish 
odour. 

4 
Sligh SWDet 
alight steamed 
fish odour. 

------.-.... ~---.~--

J 
eutral no 
ef 1 e odour. 

----

2 
511 t a~moniac 1 
slight stal i h 
slig 1:1 sOllr or 
turn py, must. 
parr );<,-like. 

---------~--------------------~----------------- ___ j ___________________ k _______________ _ 

CrCBl'lY, white 
and glistening. 

Creamy, white. Whi e loss f 
shee • 

51 !J<11ty 

51i tly du I 
som at grey sh. 

Ilnrierntely Ml 

BpO 
Put 

b sc ('5 

---.-- ----------

O::;1t:'I(> n s 

,- 11 

-; 



Firm, clastic 
(chewy hue no 
tough) . 

Sveet, character
istic of cooked 
fresh shellfish. 

Slightlyaoft. 
Slightly dry. 

. _---

Sligh sweet 

· - 15 -

ishtly tough. 
ss f elasticity 

I 1 

ery slight 
tertaate. 

Somewhat 
Soroewh<ll: 
like • 

Vegetable-like. 
Old herring spoil
fruit. Slight 
sharpness or sour
ness, strong after
tllste 

----------------~------------------~---------------------.-~--------------------

cry Good Good hir Slightly spot e Spoil 

--------------------~------------------~------ .. -------------~------- .--------------~-----------
r.~;u, :. co~:m:!ITS: 

t 
Or:,rllC t s 

I1,ts 
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s i ali 51 

4 none- i ve none 
slight 

Meat onl cotton bag 5 none firm 
- ..... _----

7 ight rm 

4 none firm none 

cotton 5 s rm i t 

co 5 strong roe - i t 
fl acci d 

cotton bag 6 strong soft total 

7 so 

6 strong firm total 

roe 7 strong soft 
------_ .... 
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IC CKING HINE 

IFICATI . 

SIZE: 6' X 21 W X 4/6 H 

WEIGHT: 8 s. 
CAPACITY: 60 Lops/MI 

( Sl MEAT/ I' A ING ME 

POWER REQUIREMENTS: 6 IP I 

WATER REQUIREMENTS. 8 GIPiM. 

COST: , (ESTI ED COMMERCI UNIT ) 
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FT. 

Shell 
Stock' 
\ Washer 

2. 

COST 

.00 

$150 

LB. 

Raw 



(C) 

Tentative 
squid have been 
In this report, the physical 
organoleptic methods used for this evaluation 

quality of squid. 

Squid caught by trap 
landed in the coastal area of 
July 
size 

after landing. 

jiggers and 
Scotia from 

(79 cm long by 
Can-Am Containers, Ltd., Nova 
fiberglass container with top cover, insulated 
with 1.8 cm foam urethane (90 cm long x 56 cm 
wide x 50 em deep; made by Bartek Ltd., Nova 
Scotia) were used for storage of Both 
containers were equipped with 1/4-inch side 
drains and plugs. 

Round squid were held in chilled seawater 
(CSW) , in non-contact ice (NCI), in .. £Iter 
ice (CON-I) and without ice at room temperature 
(CON-2), for our investigations. 

Squid were chilled by non-contact icing (NCI) 
in the described containers by placing a 2-ml 
plastic film between the ice and two layers of 
squid. The ratio of squid to ice was 2:1. The 
melt water was drained without contacting the 
squid. Each container held three of 
of about 40 kg between four layers of Thus, 

days. Squid 
refrigeration 
brown colour within 

with 
hand-



ing 
CSW 
The 
(NCI-4) was non-contact 

storage 

the 

containers (NCI-2, was ahout 50% longer 
than in the tote box, and more than six times 
longer than contact-icing (CON-I). In 
general, Ncr holding of squid can preserve the 
quality slightly better than CSW storage~ But 
both NCr and CSW, with the insulated or unin-
8ulated box, can used for squid for 
at least two days excellent and skin 
colour, and for more than three days at acceptable 
quality. 

During the stora~e, a sample consisting of 
12 squid was taken randomly and evaluated for 
physical and organoleptic quality. The sample 

was placed in a plastic bag and stored at 
until further analysis. Chemical analyses, 

such as total volatile bases (TVB), free fatty 
acids (FFA) , trimethylamine (TMA), and thio
barbituric acid value (TEA), etc. were used 
occasionally and the results were presented 
in other reports. 

(1) 

The samples taken from the holding container 
were placed on a white plastic cutting board 
without washing or other treatments and examined 
by three judges. Evaluation of squid quality 
was based on the skin colour, texture, mantle 
conditions and odour. The guidelines and 
working sheet on squid quality evaluation by 
the physical method is described in Table 14. 
The average, with standard deviation calculated 
from these data, was used in the present 
investigations. 

(2) Organoleptic Method 

The sample preparation for organoleptic 
evaluation was similar to that described 
earlier (Botta et al., 1979; Woyewoda and Ke, 
1979). Five round frozen squid were glaced in 
a plastic bag and thawed in water (20 C) for 
two hours. The skinless mantles were cleaned 
and placed on the top of a perforated baffle 
(one cup of water beneath the baffle) in a pan, 
and then steamed for 36 minutes. The cooked 
mantles were subdivided and kept warm for the 
taste panel evaluation. A panel of five judges 
rated the quality of samples by a three-grade 
and five-point scale as described in Table 15. 

35 

Recently we have developed some objective 

The correlation of the results between 
sical and organoleptic is good, However, 
utilization of a taste panel, even when 
the 'simplified procedure, was found to be 
consuming and not suitable field use. 
the described organoleptic test method is recom
mended for quality assessment when routine 
evaluations need confirmation, For the advanced 
research and laboratory studies, chemical 
of quality evaluation could be more suitable. 

The for 
squid In terms 

panel 
15) have been employed-successfully for 

various investigations. We believe that the 
proposed standards can be used by the Canadian 
squid fishery for assessing and grading the 
quality of fresh and frozen round squid. The 
more detailed five-point scale shown in Tables 
6 and 7 is only used as a reference scale in 
this report, For all experiments in this 
study, a three-grade - Grade A (excellent; 
4-5 points); Grade B points); and 
Grsde C (unacceptable less 
was used for estimating the 
various handling methods. 

The grading operation for dried squid is 
very difficult for our fishing industry because 
it is a non-traditional species. The summarized 
procedures and guidelines are presented in 
Table 16. The details of this assessment can 
be obtained from the previous Canadian Technical 
Report of Fisheries and Aquatic Sciences, No. 900, 
published in 1979 •. 

C.7 SUMMARY -------_ ..... 

Methods of quality evaluation and handling of 
fresh Canadian Atlantic squid (IZZex iZZeaebrosus) 
are described, A physical quality examination 
based on skin colour, texture, mantle condition, 
and odour has been developed and recommended 
to the squid fishery for routine quality grading 
in the field. An organoleptic test procedure is 
also presented, Simplified guidelines for a 
three-grade system based on each procedure have 
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TABLE 

I-I 0 

NCI-2 .0 4.0 

NC -4 4 0 5.0 

led Sea Water 

CSW-l 2 0 2 5 

CSW-2 5 4.0 

Controls 

0.5 

CON-2 0.2 

TABLE 13. of I 
Assessed al J'.1ethod 

% of Grade A + Squid - SD 

Time (Day) CSW-2 NCI-2 

1 100 + 1 99 + 1 - -
2 82 + 2 90 + 2 - -
3 59 + .., 68 + 8 - I -
4 39 + 46 + - 9 - 8 

5 28 + 
6 35 + 5 - -
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TABLE 1:.4. Grading to of 

Overall 

A 5 Excell 

4 Good f 

B 3 Acceptable 

F 2 
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TABLE 

A 5 Excel 

4 

3 
e 

F 2 

---------------j-------------------------------------
Unacceptable - no sheen, brown colour 

- sl texture 
al 

1 

- very mushy and curdy texture 
- very and flavour 



A 

or over 

17-23 

over sur 

F Unacc % % 

0% water 



(D) ATLANTIC CUCUMBER 

a consumer food item Asian and European 
markets. Local industry now processes squid, 
harvested partly by domestic inshore fishermen, 
for , the exploitation of one 
previously underutilized species has contributed 

increased development in the Maritime fish
eries industry. 

been shown by a fisher
processor in developing a 

sea cucumber fishery for export to the Orient 
where it enjoys great popularity as a consumer 
food 

in development 
of unconventional fisheries is in establishing 
objective quality criteria the marketed 
product. This 1s especially important for 
products destined for export to markets in which 
established consumer satisfaction levels exist. 
Iushore fishermen must maintain a quality level 
equal to that obtained by offshore factory 
freezer trawlers to allow local packers and 
processors to penetrate foreign markets. Hand
ling methods and objective quality criteria 
pertinent the sea cucumber fishery were 
developed and 

2 

Four hundred and twenty-four (424) sea 
cucumbers were obtained with the aid of a local 
fisherman in St. Mary's Bay off Saulnierville, 
Nova Scotia on November 18, 1980. Two one
metre Digby scallop drags were utilized in a 
tandem offset configuration in 9-11 metres 
depth at low tide. The cucumbers were trans
ported to the regional Fisheries Laboratory in 
Halifax in a truck-mounted seawater tank and 
held in SOO-litre tanks supplied with filtered 
seawater at ambient and aeration. 
Stocking density was cucumbers per tank. 
Animals used in experiments were selected 
randomly from all tanks. 

0.3 HOLDING EVALUATION 

Two seven-day experiments were carried out 
to determine optimum handling techniques for 

cucumber. In first experiment, 23 live 
cucumbers were placed on trays, covered with 

41 

at day 
flow were inadvertently resumed aquarium room 
staff. The fourth group, cold seawater (CSW), 
was placed of 50% 
crushed fresh-water A 
fifth 
within 
container. In 
(NCI), sheets of 
cucumbers frolll 

, non-contact 
polyethylene separated the 

ice in an insulated 
groups were all kept 

layers of fresh-water 
The latter three 
cold room for 

the duration of the experiment. 

summarized in Tables 
holding for proved to be the best 
handling method, maintaining the animals alive 
for the duration Contact ice 
storage resulted in frostbite and death due to 
osmotic shock after the fresh-water ice melted. 
Non-contact ice handling delayed contact l>lith 
fresh water, but frostbite was evident and 
eventual flooding of the layers containing the 
sea cucumbers resulted in death. Even though the 
animals were of in CI and NCI 
groups at the end of the experiment (excluding 
those with frostbite), the Illeat was wrinkled and 
water content higher due to osmotic imbalance. 

un-aerated seawater (SW group) for one or two 
days before becoming unacceptable. The cold 
seawater treatment (CSW) owes its success to the 
hypo-saline tolerance of cucumbers and low 
temperature. 

Holding round specimens in room temperature 
air was utilized only a a control group and is 
unacceptable as a Although 
specimens may be held to five 
days, this is fishing 
industry use. 

Three methods of pre-processing handling 
have merit. Cold seawater (CSW), in insulated 
containers, is where ice is available 
for inshore The inshore 
might also make use of floating, slatted 
pounds to hold cucumbers prior to shipment in 
CSW containers. Major fish plants might make 
use of large-scale refrigerated seawater 
facilities to cucumbers for a day or two 
prior to processing. In case, it is recom-
mended that cucumbers not held for periods 
longer than a week prior to processing in order 
to maintain excellent quality. 
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0.5 EXPERIMENTAL PREPARATION OF DRIED 

Fifty fresh, 
cera ted by making 

separated from gonad and both were retained for 

Dassow, J. 
Cucumbers 
No. 53, U. 
Rev. , 

1898. 

D 

May 1959. Utilization Sea 
Tech. Note 

COlli. Fish. 

Brunswick, 
, 56 pages, 



Tanikawa, E" 
S. Studies 
Chemical 
Cucumber 

Woyewoda, A. 
Laboratory 
Atlantic SquId 
Report No. 902, 
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, 24 pages. 
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391 
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I1EAN WHOLE 

1 

1 

394 

360 

405 

2 

472 

365 

353 

530 

3 

8 

450 

353 

377 

555 

( 

4 

447 

341 

376 

) 

5 

294 

7 

2 

346 

370 
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[ 19. imate sition of 

% of S.C 

in 13.8 12.4 

of ,a 
2 a 7 7 8 

2.7 

%4 .0 • 1 

Iprotein was determined on an automated Kjeldahl analyzer 
(Technician Ins t Limi ) 

2 
t vIa s n e 10 1 on 

method of B1 i ght & Dyer (1959). 

3Samples were ashed at 52SoC. until weight was constant. 

4Water was measured by heating samples at 60DC. in a 
vacuum over until the weight was constant. 

Viscera 
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Meat not sli animals 

5. dri ed u 1 i exible in fume hood 
- meat 

17 

3 

47 

13 

5 

4. 

2.3 

o. 
6.4 

3.4 

1.8 

o. 
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