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Summary.

The optimal utilization and quality aspects of picked dog-

fish (Squalus acanthias L. ) were studied.

From 100 kg of fresh dogfish 28,6 kg smoked whole dog-
fish and 4. 9 kg smoked belly flaps were obtained.

The initial quality of the belly flaps before processing was
not so good as the quality of the whole dogfish. They had a shelf life
of only 12 days. For whole dogfish on the contrary, this was 16 days.

The keeping time was limited in this case by the presence of moulds.

In general it can be said that the optimal smoking pro-
gramme assures a good shelf life, but the high number of Staphylo-
cocci suggests that more attention should be paid to the hygienic treat-

ment after the hot smoking process.

1. Introduction.

Smoked dogfish is a popular product on the Belgian market.

It is sold traditionally without belly flaps which are discarded.

In Germany and Scandinavian countries these belly flaps

are smoked separately (e. g "Schiller Locken").

Investigations were carried out to evaluate the possibili-
ties of processing these belly flaps in Belgian smoking plants with
sufficient consumer acceptance. This paper gives the results of expe-
riments conducted with smoked dogfish belly flaps presented as smoked
rolls which appeared to be a very tasty product. Special attention

was also given to the problems related to storage time of the product.



2. Materials and methods.

2. 1. Technological process.

The picked dogfish (Squalus acanthias L. ) were caught
during the period January to July 1976 in the Southern part of the

North Sea. They were 5 to 7 days old at landing.

After stripping, the belly flaps were cut off and pickled
in a 6 % brine for 2 minutes. The rest of the skinned fish was dipped
in a 12 % brine for two hours. The whole fish (*) was then desalted

for 15 minutes.

Before smoking the belly flaps were rolled up and maintained
in this state by pricking a small wooden stick in the fish in the same
way as this is carried out in the rolmops manufacture. The "rolls"
were put on a rack. The whole fish were hung on smoking trolleys.

The product was smoked in a "Torry Kiln" and a hot smoking process

was carried out.
Both products were smoked for 45 minutes at 45 and 55° C
respectively. Afterwards the temperature was increased to 80° C.

The whole process took 165 minutes.

The smoked fish was stored in a cold store maintained at

2° C.

The experiments were repeated three times.

(*) "whole fish" : this term applies for skinned headless dogfish
without belly flaps.



2. Methods.
Fat content : by the method of Bligh and Dyer (1).
Dry matter and salt content : by the methods of the AOAd (2).

Total volatile bases (TVN) : by the method of Liicke and Ceidel (3)
as modified by Antonacopoulos (4).
- Thiobarbituric acid (TBA) : determined by the method of Tarladgis et

al. (5), but using Antonacopoulosl still (6).

- Ammonia : by accelerated microdiffusion (7).
- Microbiological assessments : - total bacterial counts at 20° C and
37° C.

- the total numbers of Enterobacteriaceace,
Staphylococci, Coli, faecal Streptococci, yeasts and moulds by the

methods discribed by Mossel and Tamminga (8).

- the differentiation of gram negative

rods according of Shewan's scheme (9).
3. Results and discussion.
3.1. Technological results.

The internal temperature of the fish at the end of the

smoking process was 67° C in the belly flaps and 61° C in the whole

dogfish.
Table 1 - Dry matter, fat and salt contents of the fresh and smoked
product.
Dogfish Fat % Salt % Dry matter %
Whole fish
Fre sh 5.7 0.5 23.7
Smoked 6. 5 0. 7 27. 8

Belly flaps

Fresh 14. 7 0. 7 32. 5
Smoked 18. 5 1.0 38.

o
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Table 2 - Loss in weight after stripping and smoking of three batches
of dogfish (kg).

Initial Stripped Smoked
weight Whole Belly Belly flaps Whole Belly
fish flaps (skin removed) fish flaps
100 33,9 8 5.1 17. 9 4.1
100 34, 7 10. 2 7.2 28. 6 5.5
100 35.°5 10 7.1 29. 2 5.3
Average 34. 7 9. 4 6. 4 28. 6 4.9

The weight losses from the belly flaps and the whole fish

due to the steaming process were respectively 23. 1 % and 17. 6 %.

3. 2. Organoleptical assessment.

Organoleptical judgment showed that shelf life of the smoked
whole dogfish was limited by the appearance of moulds after 17 days of
storage. On the other hand smoked belly flaps had to be rejected after

14 days of storage. They then became sticky and earthy.

3.3, Chemical results.

Table 3 shows the chemical results of smoked dogfish pro-
ducts during storage at 2° C. The analyses were interrupted after
21 days. The initial quality of the fresh belly flaps was not so good
as those of the bodies. Directly after the smoking process a decraese
of TVN, NHj and TBA was noted. Afterwards TVN and ammonia re-
gularly increased and showed in both cases (belly flaps and whole fish)
the same spoilage pattern. TMA determinations did not give good re-

sults and must be rejected as quality test for smoked picked dogfish.



Table 3 - TVN, TBA, NH” and TMA-contents of fresh and smoked whole dogfish and

belly flaps.

Storage Whole fish Belly flaps
in days TVN TMA NH3 TBA TVN TMA NH3 TBA
mg N% mg N% mg N% mg mg N% mg N% mg N% mg
Fresh 45. 5 0.1 32.3 0. 8 58. 8 3 41. 1 1. 6
Smoked 30. 8 0.1 17. 4 0. 6 49 3.6 28 1.2
7 d 39. 2 0.5 19. 8 1.5 56 3.6 38. 5 2.3
14 d 44. 8 1. 2 28. 6 2.9 68. 8 3.7 52. 8 4.7
17 d 51. 8 1 34. 2 3.2 77. 2 5.4 62. 3 6.7
21 d 67. 2 1. 3 56. 1 4.7 94. 2 4 78. 1 8.9



Changes in the thiobarbituric acid content were small for
the smoked whole fish but already important for the smoked belly flaps

after 14 days, indicating a more pronounced oxidation.
3. 4. Microbiological results.

Total bacterial counts decreased as a result of the hot smo-
king process (table 4 and 5). The presence of bacteria just after the
hot smoking process is mainly due to recontamination by manual handling
and contacts with trolleys, scales and packing materials. For the smo-
ked whole dogfish as well as for the belly flaps, total bacterial counts
were in the same range. Between the 14th and the 17th day of storage,
a total bacterial count of 105/g and a staphylococcal count of 102/g were

reached.

Coli bacteria and faecal Streptococci could not be counted
in the hot smoked products. The examination for Staphylococci was
positive and the relative high numbers of these bacteria on the surface
of the smoked products indicate a need for more hygienic conditions

after processing.

Growth of yeast and moulds was noted after 14 days of
storage. This was in good agreement with the organoleptical judg-
ment. Smoked whole dogfish were rejected as a result of mould

colonies appearing after 17 days.

Organisms isolated in order of decreasing number con-
sisted of Alcaligenes (Achromobacter), gram-positive cocci, Pseudo-

monas group III, and Aeromonas.

The genera Vibrio and Flavobacterium were not isolated.

Before and directly after the smoking process a same
distribution of types of bacteria was determined on the belly flaps

as well as on the whole dogfish.



Table 4 - Total bacterial counts

Storage in

days at 2°C

Fresh
number/g

Smoked

1
7

day
days

14 days

17 days

21

days

Total

bacterial

counts

at 20°C at

89. 104

42.101
15. 102
8. 104
40. 104
8. 105

37° C

55.

25.
25.
16.
20.
12.

103

101
101
103
103
104

on fresh and hot

Anaerobic

bacteria

70.
18.
25.

103

. 101

101
103
104

Yeasts

and

moulds

11.i01

2. 101
18. 102

Entero-
bacteria-

. 101

o A~ NN wn

smoked whole dogfish.

Staphylo-

cocci

. 103

101
101
101
102

. 102

1

Faecal

Coli Strepto-

cocci



Table 5 -

Storage in

days at 2'C

Fresh
number/g

Smoked

1 day
7 days

21 days

Total

bacterial counts on fresh and hot smoked belly
Total A bi Yeasts Entero-
bacterial pacrobie and bacteria-
counts bacteria moulds ceae
at 20'C at 37'C
29. 10
78. 10
98. 10
90. 10
99. 10

flaps

of picked dogfish

Faecal
Staphylo-— ¢y Strepto-
cocci coc ci



-9 -

Sixty seven procent of the organisms found on the fresh
whole dogfish were gram-negative rods belonging to the genera Alca-

ligenes (53 %), Pseunomonas group III (13 %) and Aeromonas (1 %).

Directly after the hot smoking process, gram-positive or-

ganisms increased (61 %) and the genus Alcaligenes decreased (29 %).

At the end of the storage period the distribution of the
types present on the smoked whole dogfish was the following : Alcali-

genes (53 %), Pseudomonas (26 %), gram-positive cocci (20 %).

On the other hand gram-positive cocci (59 %) dominated
after 21 days of storage for the smoked belly flaps. The gram-nega-
tive rods belonged to the genera Alcaligenes (34 M) and Pseudomonas

6 %).
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