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Processing and Storage of Seasoned Mackerel (Scomber japonicus) Fillet

Shyh-Shiuan Chang, Huey-Jine Chai and Wen-Liang Wang

Mackerel fillets prepared from frozen-raw mackerel ( Scomber japonicus )
after being decapitated and deviscerated, with a yield of 58-60%, were immersed
into six groups of pickles. The acéeptability of the fillets, which was evaluated
by an organoleptic test, was high in both group A (soy-seasoned) and group E
(miso-seasoned) pickles.

The mackerel fillets were first salted with 0%, 5% and 10% edible salt (w/w),
and then immersed into group A and group E pickles. After being pressed and
wind-dried for 2 hours, the fillets were vacuum-packed and stored at room tempe-
rature (24:£1°C) and refrigerator temperature (4t1°C) for 8 weeks.

The miso-seasoned fillets salted with 5% and 10% edible salt can be stored
up to 4 weeks at 24*1°C. The moisture content, pH value, water activity (Aw),
NaCl content, volatile basic nitrogen (VBN), thiobarbituric acid (TBA) value and
histamine (Hm) content of these fillets after 4 weeks storage were 357.383% and
52.52%, 5.02 and 5.04, 0.90 and 0.90, 3.21% and 5.78%, 87.04 mg% and 41.62 mgh,
48.54 ppm and. 46.56 ppm,and 35.37 mg¥% and 36.29 mg%, respectively. The same
fillets can be stored up to 8 weeks at 4 + 1°C and the items determined above
were 54,92% and 51.32%, 5.27 and 5.31, 0.91 and 0.92, 3.45% and 6.32%, 28.48
mg% and 24.30 mg%, 63.24 ppm and 58.60 ppm, and 28.42 mg% and 26.52 mg%,
respectively.

The soy-seasoned mackerel salted with 5% and 10% edible salt can be stored
up to 4 weeks at 24 t 1°C. The moisturé content, pH value, Aw, NaCl content,
VBN, TBA value and Hm content of these fillets after 4 weeks storage were
48.05% and 46.35%, 5.30 and 5.42, 0.87 and 0.89, 4.42% and 6.01%, 73.88 mg% and
46.03 mg%, 55.76 ppm and 55.61 ppm, and 25.95 mg% and 18.97 mg%, respectively.
The fillets salted with 0%, 5% and 10% edible salt can be stored up to 8 weeks at
4 £ 1°C. The items determined above were 51.29%, 48.84% and 46.98%, 5.66, 5.64
and 5.47, 0.94, 0.92 and 0.90, 2.71%, 4.29% and 6.08%, 37.27 mg%, 35.79 mg% and
32.76mg%, 85.41 ppm, 77.03 ppm and 75.51 ppm, and 22.67 mg%, 19.18 mg% and

13.75 mg%, respectively.
The quality of the seasoned mackerel fillets, either miso-seasoned or soy-
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seasoned, were high in the one salted with 10% edible salt, followed by 5%, and
low in 0%. The quality of the fillets stored at 4 + 1°C was better than those
stored at 24  1°C.

In a word, the quality of soy-seasoned mackerel fillet was superior to the

miso-seasoned one during 8 weeks storage period.
Key words:Mackerel, Fillet, Seasoning, Processing, Storage, Miso, Soy,

Scomber japonicus.
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Table 1 Formulation of pickles for seasoning mackerel fillet

Group

Ingredients
(g) A B C D2 E F*

Soy 30 - 55 10 - 100
Vater - 300 228.5 - 100 45
Colored wine sauce - - - 100 - -
Na-glutamate 0.5 - 3 30 - 5
Miso - - - - 150 -
Salt 1.5 30 20 5 10.5 -
Sugar 20 250 150 - 60 25
Maltose 17 - - 5 few -
Rice wine 10 - - 5 - -
Rice vinegar 6 50 - - 10 15
Red pepper Jam - 10 30 - - 10
Licorice extract - - 3 - - -
Onion powder -
Garlic powder -
Plant protein hydrolysate -
Mustard powder -
Clove powder -
Starch — 20 - - - -
Red pepper powder - 0.5 - - - -
Spice powder - -
Cantonese Tsua Tsan powder - -
Tomato jam - 3 - - - —
QroGpe 15 - 18 - - -

O 0 D
1
!
|
1

o
[
|
|

Total 98 692 507 155  270.5 200

a Group D: The fillets were first pickled in a mixture of soy, éodium glutamate, wine and ~
vinegar overnight and then immersed in the pickles.

b Group F: The fillets were immersed in the pickles after frying.

¢ Quick-fried onion and ginger powder.
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Table 2 The pH and NaCl content of seasoned mackerel fillets

Group
Item

pH 6.21 6.17 6.20 5.29 6.02 6.13
NaCl (%) 7.20 5.97 11.75  8.62 5.22 11.35

#£3  FREAFZRF[E

Table 3 Organoleptic evaluation of seasoned mackerel fillets by a 9-point score method®

Group
[tem
A B C D E F
Color 7.004£1.30% 7.624+1.78* 7.08+1.86° 6.77+2.08% 7.69+£1.43* 7.15+1.46°
Sweet 7.6241.15% 7.38+1.08% 7.00+£1.04% 7.00+0.96° 7.924+1.49* 7.46+1.65°
Sour 7.69+2.01* 7.24+1.53°% 7.46+1.74* 6.85+1.70* 7.54%1.95* 7.38+1.44*
Saline 7.38+1.69* 7.08+1.49% 7.08+1.77* 6.96+1.86* 7.62£1.39* 6.85+£1.03*
Flavor 8.24+1.87 6.92+1.38% 7.23+1.76%7.15+1.03*8.31+£1.20* 7.54£1.55*"
Texture 8.15+0.86* 8.08+0.92% 7.92+1.38% 7.85+0.86* 3.00£1.11* 7.46+1.50*

Acceptability 8.1541.17% 7.69+1.38* 7.62+1.08* 7.46+0.93* 8.46+1.15* 7.85%£1.23*

% Values with same symbol at the upper right were not significantly different (P>0.05
).
The values were derived from triplicate determinations and represented by mean+tstan-

dard deviation.
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’fable 4 Chemical composition and ‘quality indices of retail
miso and soy

Item Miso Soy
Chemical composition
Hs0 (96) 45.58 63.23
NaCl (9%)* 10.56+0.31 13.514+0.01
Crude protein (96) 10.90 22.24
Crude fat (96) 0.09 1.48
Crude fiber (%) 5.20 1.50
Ash (%) 8.99 10.78.
HCl insoluble (96) 0.18 0.79
Quality index
VBN (mg%)* 10.771+0.19 29.234+0.53
TBA (ppm)® 66.1942.01 91.24+1.78
pH 5.38 “ 4,91
He (mg96)* 11.7610.91 6.3940.88

a Values were derived from triplicate determinations and represented as mean + stan-

dard deviation

5 EHMARLUTRARBRENRELS —BRINGEIEH

Table 5 Changes in chemical composition and quality indices of fresh mackerel fillet

after being treated with various concentrations of NaCl solutions (w/w)?

————

—_—

NaCl concentration (9%)

Item
0 5 10 15 20

Chemical composition

HeO (%) 69.274£0.29 66.441+0.24 61.944+0.39 61.4540.57 59.83+0.37

KaCl (96) 0.53+£0.01 3.97+0.06 5.34+0.09 6.83£0.68 7.77+0.15
Quality index

VBN (mg96) 18.31£0.70 17.92+0.38 16.49+0.66 16.24+1.09 14.84+1.40

TBA (ppm) 13.74+£0.03 20.604+0.46 19.63+1.19 17.62+£1.13 11.5740.29

pH 5.73 5.81 5.86 5.89 5.78

Av 1.00 0.96 0.94 0.92 0.88

a ; The same as in Table 4.
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Table 6 Changes in chemical composition and quality indices of miso-seasoned mackerel
fillets after different drying times®

|

Drying time (hr)

[tem
2 4 ' 6 8

Chemical composition :

Ha0 (%) 61.21+£0.71 58.6940.43 54.38+0.23 54.77+0.70

NaCl (%) 5.86£0.06 6.83+0.01 7.21+0.07 8.62+0.34
Quality index

VBN (mg%) 12.86+2.10 15.01+£0.66 15.454+0.09 16.17£1.17

TBA (ppm) 35.08+0.13 34.264£0.11 26.77+£0.76  23.90+0.20

eH- 5.52 5.63 5.50 5.62

Avw 0.89 0.88 0.83 0.87

a The same as in Table 4.
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Table 7 Changes in chemical composition and quality indices of soy-seasoned mackerel
fillets af'ter different drying times®

Drying time (hr)

Item
2 4 6 8

Chemical composition

Ha0 (96) 56.91£0.08 53.04+0.05 52.86+0.12 48.1240.05

KaCl (%) 3.02£0.00 3.3240.02 4.07+0.05 5.851+0.02
Quality index

VBN (ng%) 22.59+0.93  24.1340.50 25.01£0.19 26.72+0.23

TBA (ppm) 24.70+1.66 26.99+0.55 25.21+£0.69 25.67+1.03

pH 5.57 5.66 5.71 5.70

Avw 0.88 , 0.88 0.86 0.86

a The same as in Table 4,
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Fig.1 Changes in moisture content of miso- and soy-seasoned mackerel fillets pretreated
with different NaCl concentrations during storage for 8 weeks.
@ : Miso-seasoned, 0 %NaCl; () : Soy-seasoned,0%NaC(l :
A : Miso-seasoned, 5 %NaCl ; & : Soy-seasoned, 5 %NaCl ;
B : Miso-seasoned,10% NaCl ; []:Soy-seasoned,10% NaCl.
Storage temperatures : 24 +1°C in A and 4+1°C in B.
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Fig.2 Changes in pH value of miso- and soy-seasoned mackerel fillets pretreated with
different NaCl concentrations during storage for 8 weeks.
@ : Miso-seasoned, (0 %NaCl ; O : Soy-seasoned, 0 %NaCl ;
A : Miso-seasoned, 5 %NaCl ; A : Soy-seasoned, 5 %NaCl ;
B : Miso-seasoned, 109 NaCl ; [] : Soy-seasoned, 10%NaClL
Storage _temyeratures :24+1°C in A and 4 £+ 1°C in B.
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Fig.3 Changes in water activity of miso- ax;d soy- seasoned mackerel fillets pretreated
with different NaCl concentrations during storage for 8 weeks.
@ : Miso-seasoned, 0 %NaCl ; O : Soy-seasoned, 0 %NaCl :
A : Miso-seasoned, 5 %NaCl ; A : Soy-seasoned, 5 %NaCl :
M : Miso-seasoned, 10%NaCl ; [] : Soy-seasoned, 10%NaCl.
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Fig. 4 Changes in NaCl content of miso- and soy-seasoned mackerel fillects pretreated
with different concentrations of NaCl during storage for 8 weeks.
@ : Miso-seasoned, 0% NaCl ; O : Soy-seasoned, 0 %NaCl ;
A . Miso-seasoned, 5 %NaCl ; A : Soy-seasoned, 5 %NaCl ;
M : Miso-seasoned, 10%NaCl ; [ : Soy-seasoned, 10%NaCl.
Storage temperatures : 24+ 1°C in A and 4 +1°C in B.



160 A

140

120

100

80

60

40

v BN (m3g%o)

20

20

o 1 ! ! 1 1 i 1
[} 1 2 3 4 5 6 7 8

Storage time (weeks)

Bl 5 T[] v R e FE AR I BE BT e SRR AT AU /E R ] (BB T e/ BRI B B IR RS
Rt '
Fig.5 Changes in volatile basic nitrogen of miso- and soy-seasoned mackerel fillets
pretreated with different NaCl concentrations during storage for 8 weeks.
@ : Miso-seasoned, 0 %NaCl ; O : Soy-seasoned, (0 %NaCl ;
A : Miso-seasoned, 5 %NaCl; A : Soy-seasoned, 5 %NaCl ;
M : Miso-seasoned, 10%NaCl ; [] : Soy-seasoned, 10%NaCl.
Storage temperatures : 24+ 1°C in A and 4 1+ 1°C in B.
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Fig.6 Changes in 2-thiobarbituric acid value of miso- and soy-seasoned mackerel fillets

pretreated with different NaCl concentrations during storage for 8 weeks.
@ : Miso-seasoned, 0 %NaCl; O : Soy-seasoned, ¢ %NaCl ;
A  Miso-seasoned, 5 %NaCl: A : Soy-seasoned, 5 %NaCl ;
B : Miso-seasoned, 10%NaCl ; [] : Soy-seasoned, 10%NaCl.
Storage temperatures : 24+ 1°C in A and 4 + 1°C in B.
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Fig,7 Changes in histamine content of miso- and soy-seasoned mackerel fillets pretreat-
ed with different NaCl concentrations during storage for 8 weeks.

@ : Miso-seasoned, 0 %NaCl ; O : Soy-seasoned : 0 %NaCl
A : Miso-seasoned, 5%NaCl; A : Soy-seasoned, 5 %NaCl ;
B : Miso-seasoned, 10%NaCl ; O : Soy-seasoned, 10%NaCl.
Storage temperatures : 24+ 1°C in A and 4 +1°Cin B.
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Table 8 Moisture content, NaCl content and quality
indices of retail salted-dried mackerel

[ten Values?

Chemical composition

Ha0 (96) 55.33+£10.33
NaCl (96) 15.68+0.01
Quality index
VBN (mg%) 15.904+£2.33
TBA (ppm) 68.671+10.11
pH 5.80
Aw 0.78
Hn (mg%) ‘ 14.961+3.75

a2 The same as in Table 4.
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