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Abstract

This study indicated that mackerel fiesh can be prepared as an intermediate moisture deep-fried product.

The fillet were cut into 2 x 2 x 1.5.cm (about 4g each): then submerged in an infusion solution (1g flesh: 1 ml
solution) containing 45.9% of water, 6% of sodium chloride, 40% of sorbitol, 2.4% of propylene glycol, 0.7%
of potassium sorbate, 3% of sugar, 2% of monosodium glutamate, and 0.6 ml of alcoholic extracts from red
pepper, and heated for 10 min at 105°C. The infused flesh was drained for 15 min and then coated with batter
and crumb. The pieces were deep fried in soybean oil for 3 min at 170°C and cooled on absorbent paper.

The initial water activity of the product was 0.86. Judging from the results of experimental data such as

peroxide value, TBA value, viable cell count and sensory evaluation, the quality of products were stable for

50 days at room temperature (25 +2°C).
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Table 1. Composition of infusion solutions used
to lower water activity of mackerel
flesh

Component Infxsion S(élution, ((:%)

Water 65.9 45,9 459

Sodium chloride 6 6 6

Sorbitol 20 40 40

Propylene glycol 2.4 2.4 2.4

Potassiim sorbate 0.7 0.7 0.7

Sugar 3 3 3

Monosodium glutamate 2 2 2

Red pepper* (ml) 0.6

* . Alcoholic extracts of red pepper
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Table 2. Formulae for the better preparation

Amount (g)
Component —_—

D E
Wheat flour 100 100
Water 150 150
NaCl 1 1
Potassium sorbate 0.1 0.1
Red pepper* 0.3ml
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Table 3. Chemical composition of raw mackerel
and intermediate moisture, deep-fried

mackerel

Intermediate moisture,

Raw deep-fried mackerel
Composition mackerel
A B

Moisture 71.3 29.5 26.9
Crude protein 20.7 27.2 26.6
Crude lipid 5.5 18.9 19.1
Crude ash 1.7 3.8 3.2
Salinity — 2.5 2.5
VBN (mg/100g) 14.7 14.8 14.9
pH 6.0 6.3 6.3

D : For the products A and B
E : For the product C

* . Alcoholic extracts of red pepper

VBN : Volatile basic nitrogen
A : Soaking in infusion solution A, refers to Table 1

B : Soaking in infusion solution B, refers to Table 1
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Table 4. Chemical properties of soybean oil before and after frying

Soybean Acid Peroxide lodine TBA value Color index
oil value value (meg/kg) value (0. D) L a b
Fresh soybean oil 0. 15 3.4 130.5 0.05 9.7 0.1 0.3
Soybean oil after
frying 0.30 9.6 129. 1 0.10 9L6 6.1 5.4

TBA Value : Thiobarbituric acid value is measured at 531 um

L. : Lightness

a . Positive reading indicates relative redness and negative reading indicates relative greenness

b : Positive reading indicates relative yellowness and negative reading indicates relative blueness
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Table 5. Changes in water activity and moisture content during processing

Intermediate mosture,

Product Raw flesh Cooking flesh
N deep-fried mackerel
o.
Moisture Moisture Moisture
Ay Qw Qaw
content (%) content (%) content (%)
0. 987 71.28 0.953 61.43 0. 889 29. 50
B 0.987 71.28 0. 926 59. 77 0. 857 27.88

A : Soaking in infusion solution A,

B : Soaking in infusion soltion B,

refers to Table 1

refers to Table 1
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Table 6. Changes in water activity and moisture content of intermediate moisture, deef- fried
mackerl at 25:2°C

Storage time Water activity Moisture content (%)
(days) A B C A B C

0 0.889 0.857 0.856 29.50 27.88 27.92

5 0.886 0.854 0.846 29.33 26.95 26. 69

15 0.900 0.844 0.843 28,48 26.28 26.34

25 0.898 0.844 0.844 28. 32 25, 48 26.24

50 0.897 0.843 0.843 27.80 25.07 25.10

A  Soaking in infusion solution A, refers to Table 1

[se}

: Soaking in infusion solution B, refers to Table 1

C : Soaking in infusion solution C, refers to Table 1
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Table 7. Changes in pH and VBN of intermediat moisture, deef- fried mackerel held at 25'2°C

Storage time pH VBN (mg/100g)
(days) A B C A B C
0 6.32 6.31 6.31 14. 80 14. 94 14.58
5 6.24 6.21 6.23 15.35 15.00 13.9%6
15 6.23 6.21 6.24 16.73 17.37 15. 37
25 6.23 6.16 6.16 18.36 17.87 15.35
50 6.08 6.03 6.04 19.25 18.84 16.89

VBN : Volatile basic nitrogen

A,B and C refer to the comment in Table 6
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Fig 2 Changes in thiobarbituric acid value of

intermediate moisture, deep- fried
mackerel stored at 25 2°C
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Table 8. Changes in color index of intermediate moisture, deep- fried mackerel held at 25* 2°C

Storage time A B C
(days) L a b L a b L a b
0 91.2 1.5 176 9.1 13 202 90.5 2.0 18.0
5 9.5 1.9 1B.0 98 22 2.2 902 2.4 18.3
15 88.1 2.3 8.3 8.8 32 212 8.5 2.8 18.0
25 88.5 2.8 185 8.2 7.6 2.8 8.3 3.1 18.5
50 86.9 3.2 18.5 8.8 88 222 8.0 3.4 19.0

A,B and C refer to the comment in Table 6

L,a and b refer to the comment in Table 4
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Table 10. Changes in sensory scores of intermediate moisture, deep- fried mackerel held at 25! 2°C

Storage time Taste Flavor Texture Color

(days) A B C A B C A B € A B ¢

0 45 3.6 4.8 4.7 4.7 47 49 47 4.6 45 46 45

15 4.4 45 46 4.0 44 46 48 45 45 44 4.4 4.3

25 4.0 4.2 46 3.8 39 45 42 39 4.0 44 42 4.2

50 3.6 3.8 42 36 3.7 41 40 38 3.8 43 4.0 4.0
5 scales: 1 =Very poor 2 =Poor 3 = Acceptable 4 = Good 5 =Very good
A, B and C refer to the comment in Table 6
Table 9, Changes in number of viable cells of 0.86°1% 2, & Fo FAHss HA4skE7, TBA

intermediate moisture, deep- fried

mackerel

Storage time
(days) A

ev)
(@]

0 2.9 x
5 2.0 X
15 2.1 X
25 1.0 x
50 3.5 x

10?
10?
10?
10?
10

4.7
3.4
2.2
1.4
1.9

10?
10
10?
10?
10

1.1 x 10°

1.3 x 10®

8.0 x 10?
x 107
b%

10°

3.2
1.2

X X X X X

A, B and C refer to the comment in Table 6
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