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1.5 UKEEE: Isurus oxyrinchus Rafinesque
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Table 1.  Conditions for descaling different species of shark fillet*.
Species Temperature (T)

65 70 75 80 85 90 95 100

Isurus oxyrinchus 0** 0 0 0 1 1 2 4
Rafinesque

Heterodontus 0 0 0 0 0 0 1 1
Jjaponicus

Lamna ditropis 0 0 0 0 1 2 3 4

* Boiling for 40 sec.
**0: Impracticabily;
1: Arduously;
2: Facilely;
3: Facilely, but epidermic is light carious;

4: Facilely, but epidermic is severe carious.
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Table 2. Optimum salinity in boiling shark fillet.
Species Salinities (%)
0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Isurus oxyrinchus ~ 1* 1 1 1 1 2 2 2
Rafinesque
Heterodontus 1 1 1 1 1 2 2 2
Jjaponicus
Lamna ditropis 1 1 1 1 1 1 2 2

* 1: Moderately salty;
2: Extremely salty.

Table 3.  Heating condition for cooking and steaming of shark fillet.

Species Heating Central temperature (°C)
method
50 55 60 65 70 75
Isurus oxyrinchus Cooking 0 1 2 2 3 4
Rafinesque
Steaming O 1 2 3 3 4
Heterodontus Cooking 0 0 1 2 3 4
japonicus
Steaming O 0 1 2 3 4
Lampa ditropis ~ Cooking 0 1 2 3 4 4
Steaming 1 1 2 3 4 4

Scores:

0. Less heating with obviously transparent in center part of meat;

1. Less heating with a little transparent and some blood in meat;

2. Suitable heating with no transparent in meat;

3. Over heating with a little hard chewing texture in meat;

4. Over heating with very hard chewing texture in meat.
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Table 4.  Effect of cooling temperature on smoking
homogenesis after heating.

Species RT* 10°C 5°C

Isurus oxyrinchus 1H* 2 2
Rafinesque

Heterodontus 1 2 2
japonicus

Lamna ditropis 1 2 2

*RT: Room temperature.
**1: Fillets completely covered with light brown color;

2: Fillets completely covered with moderate brown cotor.

Table 5. Effect of cooling temperature on texture after smoking.

Species RT* 10°C 5°C
Isurus oxyrinchus 0** 1 1
Rafinesque
Heterodontus 0 1 2
Jjaponicus
Lamna ditropis 0 1 1

* RT: Room temperature.
** 0: Inelasticity skin;
1: Stretchy skin and tenderized meat or like;

2: Over stretchy skin and hard meat or dislike.
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Table 6.  Optimum smoking time for smoking shark fillet.
. Smoking Smoking time (sec)
Species .
material 49 60 g0 100 120 140 160
Brown sugar o* 1 2 3 4 4 4
Lamna ditropis Red sugar 0 1 2 2 3 4 4
White sugar 0 0 1 2 2 3 4
Isurus oxyrinchus ~ Brown sugar 1 2 3 4 4 4 4
Rafinesque  Red sugar 0 1 2 2 3 4 4
White sugar 0 0 1 2 3 3 4

*0 : Fillets uncompletely covered with brown color;

1 : Fillets completely covered with light brown color;

bW N

: Over smoked.

Table 7.

: Fillets completely covered with dark brown color;

: Fillets completely covered with moderate brown color;

Conditions for immersion time and Dri-Coat Smoke* concentration of
Lamna ditropis fillet at room temperature.

Time (h) Concentration (ppt)

0.2 0.4 0.6 0.8 1.0 1.2 1.4
1 — — — =+ + + ++
1.5 - - - + + +4+ +++
2 — — — + + +++ +++
2.5 - - - x + 4+ +++
3 - — 4+ e+t
3.5 - - + + + 4+ 4
4 — — + + ++ +++ +++
4.5 - - * + ++ +++ +++
5 - - =+ ++ ++ e+ 4+

* Dri-Coat Smoke
dextrin 54.5 %,

: smoke base 10 %, arabic gum 35 %,

caramel 0.5 %.

** Flavor intensity:

—: too slightly;
*: slightly;

+: good;

++: rich;

+++: 100 rich.
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Effect of different packing material on moisture content (%) in

smoked Lamna ditropis fillet stored at 5 °C.

Packing Storage time (days)

material 0 2 4 8 12 16
No pack 80.96 79.23 77.86 75.67 73.22 70.64
Polyetylene 80.18 80.07 79.45 78.93 77.89 75.65
PE film 80.34 80.30 80.21 80.32 80.07 79.45
Laminate 80.06 80.05 80.02 80.04 80.01 79.96

Table 9.
film stored at 5°C.

The change of water activity in smoked Lamna ditropis fillet covered with PE

Storage time (days)

Heating Temp.*
0 2 4 8 12 16
method (°C)
50 0.976 0.974 0.974 0.975 0.970 0.962
Steaming 55 0.972 0.972 0.970 0.968 0.965 0.959
60 0.966 0.963 0.965 0.963 0.956 0.944
65 0.962 0.951 0.958 0.952 0.944 0.935
50 0.974 0.974 0.974 0.973 0.969 0.967
Cooking 55 0.969 0.968 0.968 0.963 0.963 0.960
60 0.961 0.961 0.960 0.954 0.953 0.948
65 0.958 0.954 0.957 0.945 0.940 0.933

*Central temperature.
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Table 10.  The change of total count plate (log CFU/g) in smoked
Lamna ditropis fillet covered with PE film stored at 5 C.

Heating  Temp.* Storage time (days)
method (°C)

0 2 4 8 12 16

0 3.26 3.28 3.79 5.20 - -
Steaming 55 3.16 3.18 3.26 4.69 5.60 -
60 2.90 3.08 3.12 3.13 3.17 3.17

65 2.69 2.68 270  2.66 2.70 2.65

50 3.27 3.28 3.30 4.15 5.04 5.48
Cooking 55 3.02 3.14 3.16 3.59 3.73 4.13
60 2.76 2.79 2.56 2.81 2.67 2.75

65 2.43 2.44 2.46 2.23 2.44 2.37

*Central temperature.

Table 11.  The change of E. coli (MPN/100 ml) in smoked Lamna ditropis
fillet covered with PE film stored at 5°C.

Heating Temp.* Storage time (days)
method (°C) 0 2 4 8 12 16
50 - - - 1.8 2.0 3.6
Steaming 55 - - - - 1.8 1.8
60 - - - - - -
65 - - - - - -
50 - - — - 1.8 1.8
Cook 55 - - - - - 1.8
60 - - - - - -
65 — - - - - -~

*Central temperature.
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Table 12.  The change of VBN (mg %) in smoked Lamna ditropis fillet covered with PE film
stored at 5°C.

Heating Temp.* Storage time (days)
method °C) 0 2 4 8 12 16
50 13.12 13.66 18.21 35.69 70.86 -
Steaming 55 13.35 13.96 14.21 14.14 18.90 25.45
60 14.08 14.16 14.07 15.54 14.81 14.26
65 14.54 14.48 14.56 14.49 14.66 14.31
50 12.31 12.53 14.26 18.56 53.81 —
Cooking 55 11.27 12.48 12.90 14.04 14.90 15.82
60 13.12 13.23 13.45 13.54 13.75 12.56
65 12.35 12.48 11.76 12.49 12.66 13.31

*Central temperature.

Table 13.  The yield (%) of smoked Lamna ditropis fillet .

Central Process
Heating  temperature After After

method (C) Material* descaled heated Product
50 100 80.70 76.00 75.36

(3,020)** (2,437) (2,295) (2,276)
55 100 79.81 71.72 70.89

Steaming (3,246) (2,591) (2,328) (2,301)
60 100 80.90 64.22 63.74

(2,714) (2,196) (1,743) (1,730)
65 100 79.33 57.85 56.93

(3,151) (2,499) (1,823) (1,794)
50 100 80.87 74.61 74.14

(3,450) (2,790) (2,574) (2,558)
55 100 78.65 67.66 66.97

Cooking*** (2,997) (2,357} (2,028) (2,007)
60 100 78.89 56.62 56.13

(3,287) (2,593) (1,861) (1,845)
65 100 81.01 55.97 55.24

(3,314) (2,685) (1,855) (1,831)

* Lamna ditropis after dressed and frozen.
** Figure in parenthesis indicates weight (g).
#x Cooking with 2 % NaCl.
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Table 14.  The yield (%) of smoked Isurus oxyrinchus Rafinesque fillet.

Central Process
Heating  temperature After descaled and After
method (°C) Material* despined heated Product
50 100 70.65 59.46 60.03
(1,680)** {(1,187) (999) (1,008)
55 100 71 .03 56.12 56.73
Steaming (1,643) (1,167) (922) (932)
60 100 70.02 52.64 53.40
(1,588) (1,112) (836} (848)
65 100 70.55 50.81 50.32
(1,647) (1,162) (837) (829)
50 100 7112 59.09 58.50
(1,347) (958) (796) (788)
55 100 70.58 55.15 55.49
Cooking*** (1,438) (1,015) (798) (793)
60 100 70.37 50.84 52.64
(1,495) {(1,052) (772) (760)
65 100 70.92 49.41 49.12
(1,362) (966) (673) (669)

* Isurus oxyrinchus Rafinesque after dressed and frozen.
** Figure in parenthesis indicates weight (g).
*Cooking with 2 % NaCl.
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Improving the Quality of Traditional Smoked Shark Products

Abstract

The purpose of this study is to standardize the process of traditional smoked shark fillet to improve the quality
in order to let the product suitable for the supermarket. The frozen semi-dressed juvenile Japanese gray shark
Isurus oxyrinchus Rafinesque, including spine bone, and the tail fillet of matured jelly-meat shark Lamna ditropis
were used as raw material. Can sugar was used as smoking material in the experiment.

There was an optimum condition for every processing step. Desiccating was conducted under 45 °C water
immediately after raw material was soaking in 90 ~ 95 °C water for 40 sec. Temperature of internal fillet should
reach 60 ~ 65 °C during steaming or cooking process to get the better elasticity of meat. Before smoking of meat,
cooked fillet had to be cool and kept at the temperature between 5 ~ 10 °C. The suitable smoking period was
about 80 ~ 100 sec, depending on species, size, and volume of fillets. Finally, the proper flavor was obtained
after immersion the fillets in 0.8 ~ 1.0 ppt of smoking liquid at 5 °C for 3 ~ 3.5 hours. The yields of processed
fillets, depending on the species and raw material as well as cooking condition, were 56 ~ 71 % for Lamna

ditropis tail fillet and 50 ~ 57 % for semi-dressed juvenile Isurus oxyrinchus Rafinesque, respectively.

Keywords: Somked shark fillets, Smoking
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