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Studies on the Processing of Frozen Seasoned Mackerel Meat
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Abstract

For the effective utilization of mackerel as a food sauce, the processing conditions of the
frozen seasoned mackerel meat and the changes in taste compounds during its frozen storage
were investigated. To prepare the frozen seasoned mackerel meat, the mackerel was headed,
gutted manually, washed with tap water and deboned with the meat seperator. Then it was
mixed with additives such as emulsion curd(32.1%, w/w), table salt(0.6%, w/w), sugar(2.0
%, w/w), sodium bicarbonate(0.4 %, w/w), polyphosphate(0.2 %, w/w), monosodium gluta-
mate(0.2 %, w/w), onion powder(0.3 %, w/w), garlic powder(0.1 %, w/w), ginger powder (0.
1%, w/w), soybean protein(3.0% , w/w) and sodium erythorbate(0.1% , w/w). This seasoned
fish meat was frozen with contact freezer, packed in a carton box, and then stored at -25%T.
The moisture and lipid contents in the products were 70.8—71.7% and 10.9—11.3%, respectively.
The taste compounds of the frozen seasoned mackerel meat were free amino acids(1625.0—1692.0
mg/1009), nucleotides and their related compounds(316.6—366.8 m3/1009) as well as total creati-
nine(270.2 —311.8 mg/1009), and small amount of betaine and TMAOQ. In free amino acids, the
predominant ones were histidine, lysine, glutamic acid and arginine. It was supposed from the
results that principal taste compounds of frozen seasoned mackerel meat were free amino acids,
and that total creatinine, TMAQ, TMA and betaine as well as nucleotides and their related compou-
nds also played an assistant role.
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Fig. 1 Flow sheet for the processing of frozen sea-
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Table 1. Control of lipid content in products by the emulsion curd

(%)

Lipid content .Composition of emulsion curd Amount of added Lipid content
in raw emulsion curd in products
mackerel Soybean oil water  Soybean protein (% to raw mackerel) by calculation

3.0 10.5 8.0 1.6 20.1 12.0

5.0 9.7 8.0 1.6 19.3 12.0

7.0 74 8.0 1.6 17.0 12.0

9.0 5.2 8.0 1.6 14.8 12.0

11.0 29 8.0 1.6 12.5 12.0

13.0 0.6 8.0 1.6 10.2 12.0

15.3* 0 275 46 321 12.0

* This value is crude lipid content of raw mackerel meat used in the present experiment

Table 2. Proximate composition, pH and volatile basic nitrogen (VBN) of raw mackerel and frozen seasoned

mackerel meat products

(9/1009)
Components Raw mackerel Product A Product B Product C
Moisture 65.4 70.9 70.8 71.7
Crude protein 174 14.2 14.7 13.8
Crude lipid 15.3 114 11.3 10.9
Crude ash 13 18 1.7 2.1
Carbohydrate 0.6 1.7 15 1.6
pH 6.01 6.97 6.95 6.91
VBN(mg/1009) 174 13.7 13.8 14.0

Products A, B and C are explained in Fig. 1.
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Table 3. Changes in free amino acid contents of raw mackerel and frozen seasoned mackerel meat product

B during storage at —2¢C

(mg/1009)

Amino acid Raw mackerel 0 day 120 days

Taurine 229( 1.4)* 202( 1.2) 20.7( 1.2)
Lysine 267.4(15.8) 241.4(14.9) 230.7(13.6)
Histidine 1072.8(63.2) 939.3(57.9) 989.0(58.5)
Arginine 1459( 86) 99.2( 6.1) 89.5( 5.3)
Aspartic acid 9.7( 0.6) 14.8¢ 0.9 15.2¢ 0.9
Threonine 15.2( 0.9) 15.7¢ 1.0) 16.2( 1.0)
Serine 225( 1.3) 17.0( 1.0) 17.8( 1.1
Glutamic acid 28.7( 1.7 167.9(10.3) 172.4(10.2)
Proline 330 02) 2.3(C 0D 58( 0.3)
Glycine 29.2( 1.7) 30.6( 1.9) 34.5( 2.0)
Alanine 344( 2.0) 34.3( 2.1) 42.1( 25)
Valine 6.0( 0.4) 6.4( 04) 7.2( 04)
Methionine 6.2( 04) 52( 0.3) 6.1C 0.4)
Isoleucine 56( 0.3) 43( 0.3) 64( 0.4)
Leucine 15.7( 0.9) 15.9( 1.0) 20.9( 1.2)
Tyrosine 49( 0.3) 5.1( 0.3) 10.8( 0.6)
Phenylalanine 55( 0.3) 54( 0.3) 7.6( 04)
Total 1695.9(100.0) 1625.0(100.0) 1692.9(100.0)

* % to total free amino acid content
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Table 4. Changes in nucleotides and their related compounds of raw mackerel and frozen seasoned macke-

rel meat products

(mg/1009)
Storage days

Nucleotide and
their related  Raw mackerel 0 day 120 days
compounds

A* B C A B C
ATP trace — — — — — -
ADP 95.8(28.00™ 69.1(188) 70.0(18.8) 6790185 53.7(162) 53.0(158) 51.3(16.2)
AMP 29.0( 8.5) 3190 870 209( 81 31K 85) 257( 78) 269( 80) 20.0(6.3)
IMP 132.5(38.7) 170.9(46.6) 175.0(47.1) 168.9(46.1) 143.9(43.5) 149.0(44.5) 139.1(43.9)
Inosine 60.9(17.8) 69.0(188) 69.8(18.8) 71.8(19.6) 63.0(19.D0 64.2(19.2) 63.3(20.0)
Hypoxanthine 24.0( 7.0) 2590 7.1) 267( 72) 268( 7.3) 44.2(134) 420(125) 42.9(13.6)
Total 342.2(100.0)  366.8(100.0) 371.5(100.0) 366.5(100.0) 330.6(100.0) 335.1(100.0) 316.6(100.0)

*¥  Products A, B and C are the explained in Fig. 1.
* % % to the total nucleotide and their related compounds
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Table 5. Changes in TMAQO, TMA, total creatinine and betaine of raw mackere! and frozen seasoned macke-

rel meat products

(mg/1009)
Storage days

Components Raw mackerel 0 day 120 days

(A~ © (A) (B) ©
TMAO 311 30.8 29.6 314 20.0 19.9 21.2
T™MA 3.7 42 48 48 49 45 44
Total creatinine 3412 300.2 311.8 3014 273.6 270.2 2718
Betaine 372 312 335 23.8 24.3 24.7

* Products A, B and C are explained in Fig. 1.
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