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Processing of Water Activity Controlled Fish Meat Paste by Dielectric Heating

1. Formulation and Processing Conditions
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As an effort to expand the utilization of mackerel which has been thought disadvantageous to proce-
ssors due to the defects in bloody dark color of meat, high content of lipid, and low stability of
protein, and to develope a new type of product, so called, preservative fish meat paste, the processing
method was studied in which dielectric heating was applied by means of cooking, pasteurization, dehy-
dration, and control of water activity.

The principle of this method is based on that dielectric heating can initiate a rapid dispersion or
displacement of moisture in the meat tissue so that the level of water acivity can be controlled by
dehydration with hot air meanwhile the product is cooked, pasteurized, and texturized. And the product
is finally heated with electric heaters and vacuum sealed to stabilize water activity and storage stability.

In present paper, a formula for preparing the fish .meat-stach paste, the conditions of dielectric
heating and dehydration, shape and size of the product, and other parameters were tested to optimize
the process operation.

A formula of the fish meat-starch paste to provide proper textural properties and water activity was
10% starch, 1.5% salt, 3% soybean, 0.6% MSG, 2% sucrose, and 3% sorbitol against the weight of
fish meat.

A proper shape and size of the product to avoid foaming and case hardening during heating was sli~
ced disc of 8cm diameterX0.8cm thickness or 10X10em square plate with 1.0 cm thickness. The
disc shape was recommemded because it resulted more uniform heating, minimum foaming and
case hardening. And it was also advantageous that disc was simply provided when the fish meat disc
was stuffed in the same, solidified in boiling water for 2 to 3 minutes, and sliced.

Condition of dielectric heating was critical to decide the levels of sterility, water activity, and textu-
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ral property of the product. The temperature at the center of the meat disc slices was raised up to 95°C
in 1.5 minutes so that continuous exposure to microwave caused expanded tissue and hardening ending
up with a higher water content. Heating for 5 to 6 minutes was adequate to yield the final water
activity of 0.86 to 0.83(35 to 40% moisture). It is important, however, that heating had to be done
periodically, for instance, ir the manner of 2.0, 1.5, 1.5, and 1.0 minute to give enough time to
displace or evaporate moisture from the meat tissue.

The product was dehydrated for 2 to 3 minutes by hot air of 60°C, 3 to 5m/sec and finally exposed
to electric heaters for 5 to 6 minutes until the surface was roasted deep brown. These conditions of
heating and dehydration resulted in a complete reduction of total plate count from an initial count of
5.3X10¢/g to less than 3X10%/g.

General composition of the product was 40.1% moisture, 20.8% protein, 17.4% lipid, 16.29% carbo-

hydrate, and 5.5% ash. Textural properties revealed folding test AA, hardness 42, cohesiveness

0.53, toughness 4.6, and elasticity 0.8.
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Fish meat (mackerel)

Centrifuging

Formulating

Grinding

Moulding or Stufffing

8.0 cm dia. X30cm length.

Heat treatment

Slicing

Heating,
Pasteurization, and
Dehydration

hot air, 60°C, 3 m/sec

Vacuum Sealing
in a K-flex film bag

Heat treatment
for 6 min. in boiling water
cooling with tap water

comminuted, washed in 0.3% NaHCO; soln.
washed with chilled water, 5 times

for 10 min. to remove excess water

mixed with ingredients and additive

for 15 min. with ice in a stone mortar

in 95 to 98°C hot water for 2 to 3 min.

disc form, 0.8 cm thicknessX8.0 cm dia.

Ist step, by dielectric heater, periodically, 5 to 6 min.

ond step, heated by electric heater for 5-6 min.

Fig. 1. Processing procedure of the water activity controlled fish meat paste
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Fig. 2. Diagram of heating and drying appa-
ratus
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Table 1. Conditions employed for texture pro-
files test using the Instron Texturo-

meter
Sample size 2.5cmX2.5¢cm
Deformation(%) 70
Crosshead speed (cm/min.) 5
Chart speed (cm/min.) 10
Number of bite 2
Weight of bite (kg) 50
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Table 2. Textural property and water activity of the fish-starch paste prepared with
different content of starch and heated for 2 minutes by dielectric heating

Corn starch Hardness Toughness .. . Chewness Gel strength  Folding
added (%) (kg) (cm?) Elasticity Cohesiveness (kg) (g.cm) test
0 24 2.2 0.86 0.43 45.6 907 AA 0.90
5 33 3.8 0.81 0.35 101.4 1,100 AA 0.20
10 55 4.7 0.72 0.39 186.0 1,169 AA 0.90
Table 3. Textural property and water activity of the fish-starch paste propared with
different contents of soy protein and heated for a minutes by dielectric heating
S rotein Hard - . 1di
oy( 9% oten (rk ;; ss To&xcgéll?)ess Elasticity = Cohesiveness C}éi‘gsl €ss F <t) e(i;ng Ay
¢ 55 4.7 0.72 0.39 186.0 AA 0.92
1 54 3.9 0.70 0.41 170.2 AA 0.90
3 48 2.7 0.86 0.40 101.4 AA 0.90
5 47 3.0 0.87 0.41 98.8 AA 0.91
8 49 2.8 0.89 0.40 102.4 AA 0.90

Table 4. Changes of trypsin inhibitor contents
in fish paste prepared with the
different contents of soy protein

Soy protein TI*
added(%) (mg/g)
0 10.25
1 12.58
3 27.28
5 60.73
8 80.92
*Rhinehart method(1975)
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Table 5. Textural property of the fish paste when treated in hot water by different

heating time

Heating time Hardness Toughness .. . Chewness Jelly Folding

(sec.) (kg) (cm?) Elasticity Cohesiveness (kg) strength test
60 22.0 4.8 0.73 0.64 77.3 985.4 AA

120 19.5 4.1 0.74 0.63 61.9 846.7 AA

180 10.5 2.9 0.81 0.41 24.7 747.2 AA

240 8.5 2.4 0.73 0.35 14.7 833.2 A

300 6.5 1.1 0.78 0.38 5.6 841.2 AorB
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Fig. 4. Levels of a,, moisture, and TI in the fish
meat paste after heating and dehydration
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Table. 6.
different heating time.

Textural property and total plate count of the fish meat paste when treated at

Heating time Hardness Toughness .. . Chewness Folding Total plate
(sec.) (kg) (cm?) Elasticity Cohesiveness (kg) test count
0 — — — — - — 5.3X10¢
180 27.5 4.7 0.85 0.42 110.3 AA {3X10?
270 37.5 4.5 0.79 0.45 134.0 AA {3X10?
300 42.5 4.6 0.80 0.53 156.3 AA or A {3X10?
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