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This study was conducted to obtain basic data for developing a special salted mackerel. For this purpose,
food quality characterization data on 11 kinds of salted commercial mackerels were gathered Korean Industrial
Standards (KSH 6029) stipulate that a salted mackerel should be less than 1.0x10° CFU/g in viable cells,
negative for Escherichia coli, less than 50 mg% for volatile basic nitrogen (VBN) and less than 3% for
salinity. Only one sample (code 10) among the 11 kinds of commercial salted mackerels is believed to
posses acceptable limits according to KSH 6029. The others except code 2 and 4 showed less than 50
mg/kg in histamine content, a safe range for allergies. The peroxide values of 4, 5, 7, 10 and 11 in sample
code were lower than 22 meq/kg, which were low compared to the other salted mackerels. The major
fatty acids of all salted mackerels were 16:0 (13.2-22.1%), 18:1n-9 (11.7-23.1%), and 22:6n-3 (13.5-20.4%).
The Hunter color values ranged from 31.1 to 51.0 (average 37.9) for lightness, from 0.6 to 8.1 (average
3.3) for redness, from -2.9 to 9.3 (average 5.8) for yellowness, and from 46.8 to 65.8 (average 59.5)
for color difference. From these results, it was concluded that the code 10 is superior than the other salted
mackerels. Thus, a new salted mackerel product should be superior or similar to the food quality characteristics
of this sample.
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Table 1. Sample codes and states of salted mackerels used in the experiment

Storage Sample Manufacturer  Caught Sample Additives Packaging Expiration
method code code area state Salt Others Material Method date
1 Tl Domestic Fillet 1% Ashed salt None PE? Vacuum  08.10.08
Polystyrene foam
2 EM Domestic  Eviscerated NCY NC (bottom)/Wrap film Aerobic  08.10.06
(cover)
3 ASM Domestic Semidressed 1% Salt None Nylon/PE Vacuum 08.10.11
Chilled Concentrated
4 TD Domestic Fillet 2% Salt Prunus mume PE Vacuum 08.10.07
: ’ Salt from
5 ASM Domestic Fillet deep seawater NC PE Vacuum 08.11.13
. . Less than
6 SF Domestic  Eviscerated 5%, salt None PE Vacuum 08.11.16
7 ASM Domestic Semidressed 1% Salt None Nylon/PE Vacuum 09.08.25
8 ASM Domestic Fillet Bamboo salt NC PE Vacuum 09.01.21
Frozen 9 IE Domestic Fillet Refined salt Green tea PE Vacuum 09.07.22
Foreign .
10 NS (Norway) Fillet Unsalted None Nylon/PE Vacuum 09.08.05
11 CH Domestic Fillet 0.5% Salt Rice powder PE Vacuum 09.10.20

'NC, No commented; ?PE, Polyethylene.
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Table 2. Proximate composition of commercial salted mackerels

Proximate composition (g/100 g)

Storage method Sample code?

Moisture Protein Lipid Ash
1 69.5+1.9°" 20.0+0.0° 6.9+0.0" 2.3+0.2¢
2 64.8+0.1¢ 19.0£0.1% 11.1+£0.1¢ 3.9+0.1°
3 65.8+0.0° 19.2+0.1° 10.6+0.0° 3.4%0.1°
Chilled 4 68.0£0.2° 18.3£0.0° 9.620.2' 3.0£0.4%
5 65.5+0.3° 19.0+0.2° 11.6+0.8" 2.7+0.1°
6 62.7+0.3° 18.8+0.1¢ 12.7+0.5° 4.6+0.5°
Sub-range (Average) 62.7-69.5 (66.1) 18.3-20.0 (19.1) 6.9-12.7 (10.4) 2.3-4.6 (3.3)
7 74.1£0.2° 19.4£0.1™ 2.4+0.8 2.9+0.1°
8 74.2+0.9° 17.4+0.0° 4.3+0.7' 2.7+0.2%
9 68.4+1.3° 19.9+0.2° 8.1+0.2¢ 2.5+0.3%
Frozen 10 58.2+0.4" 17.6+0.1' 21.6+0.5° 1.5+0.2°
11 64.8+1.4% 17.7+0.1' 145+0.1° 1.8+0.1°
Sub-range (Average) 58.2-74.2 (67.9) 17.4-19.9 (18.4) 2.4-21.6 (10.2) 1.5-2.9 (2.3)
Total range (Average) 58.2-74.2 (66.9) 17.4-20.0 (18.8) 2.4-21.6 (10.3) 1.5-4.6 (2.8)

"Different superscript letter in the column indicate a significant difference at P<0.05.
3Sample codes (1-11) are the same as shown in Table 1.
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Table 3. Total viable cells, E. coli, pH, volatile basic nitrogen (VBN) and salinity of commercial salted mackerels

2) Total viable cells E. coli VBN Salinity
Storage method Sample code (CFUIg) (MPN/100 g) pH (mg/100 g) (%)
1 5.6x10° 4.5x10 6.35 23.1+1.6° 2.1+0.2°
2 4.9x10° Negative 6.28 24.4+1.2° 3.8+0.2°
3 3.4x10° 6.8x10 6.16 15.6+0.0° 3.4+0.1"
, 4 7.9x10° 6.8x10 6.24 29.7+0.8° 3.0+0.3%
Chilled 5 4.1%10° 1.3x10° 6.22 27.7+1.6° 2.8+0.3%
6 1.6x10° Negative 6.11 16.9+0.0° 4.7+0.3°
Sub-range 1.6x10°-7.9x10° 0-1.3x10° 6.11-6.35 15.6-29.7 2.1-4.7
(Average) (4.6x10° (2.5%x10%) (6.23) (22.9) (3.3)
7 2.3x10* 1.4x10? 6.07 7.6+0.8° 3.0+0.2%
8 3.2x10* 6.8x10 6.22 10.4+1.2° 2.8+0.3%
9 3.1x10* 2.0x10 6.21 8.8+1.1° 2.5+0.1%
Frozen 10 2.3x10° Negative 6.24 6.3+0.8° 1.6+0.2°
11 1.1x10° 2.0x10 6.16 7.9+0.9% 1.9+0.2¢
Sub-range 2.3x10%1.1x10° 0-1.4x10? 6.07-6.24 6.3-10.4 1.6-3.0
(Average) (4.4x10 (5.0x10) (6.18) (8.2) (2.4)
Total range 2.3x10%7.9x10° 0-1.3x10° 6.07-6.35 6.3-29.7 1.6-4.7
(Average) (2.7x10% (1.6x10%) (6.21) (16.2) (2.9)
"Different superscript letter in the column indicate significant difference at P<0.05.
2Sample codes (1-11) are the same as shown in Table 1.
Table 4. Biogenic amine contents of commercial salted mackerels
Storage 2 Biogenic amine” (mg/kg)
Sample code
method AGM TRY PHE PUT CAD HIS TYR SPD DOP SPM
1 740422 ND" ND 38+1 24315  42+3  68+2 8+1 ND ND
2 197+ 6 ND ND 9+1 34+2  81+2  13%1 1241 ND 5+0
3 395+10 ND ND ND 1722 33+1 9+1 6+0 ND 8+1
, 4 116+ 5 ND 18+1 68+3  184+8 216+6  67+2 6+1 67+2 5+0
Chilled 5 385+14 ND ND 5:0  19+1 472  ND ND ND 410
6 2,041+45 9+1 ND ND 8+1 30+2 ND 7+0 14+0 8+1
Sub-range 116-2,041 0-9 0-18 0-68 8-243 30216  0-68 0-12 0-67 0-8
(Average) (646) ) (3) (20) (84) (75) (26) @ (14) 5
7 1,534+65 ND ND 410 151  36+2 ND 410 ND 310
8 1,151+54 ND ND ND 1221 34%2 ND ND ND ND
9 558+30 ND ND 5+0 161 35%1 ND 3t0  102+4 50
Frozen 10 684 +36 ND ND ND 171 35%1 710 410 ND ND
11 1,356+67 ND ND ND 5+0  37+2 ND ND ND ND
Sub-range 558-1,534 ND ND 0-5 5-17 34-37 0-7 0-4 0-102 0-5
(Average) (1,057) (2) (13) (35) (1) (2) (20) (2)
Total range 116-2,041 0-9 0-18 0-68 5-243  30-216  0-68 0-12 0-102 0-8
(Average) (832) (1) 2) (12) (52) (60) (15) (5) (17) (3)

YAGM, Agmatine sulfate; PHE, 2-Phenylethylamine; PUT, Putrescine; CAD, Cadaverine; His, Histamine; TYR, Tyramine;

SPD, Spermidine; DOP, Dopamine; SPM, Spermine.
3Sample codes (1-11) are the same as shown in Table 1.
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Fig. 1. Per0x1de Value (PO§?’BPI%@HQﬁercial salted mackerels.
Sample codes (1-11) are the same as shown in Table 1.
Different superscript letters on the bars indicate significant
differences (P<0.05).

N
o
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9.9-60.5 meg/kg, B A2l AEL AT 12.4-79.2 meqkg o =
Aol whE Aolw A=A ekt A, Al kil

2oh Algk 7ha ol e ﬂ&ﬁ}%ﬁ% ‘@ﬂ ﬂﬂ Zﬂw/l o] A& 5 FArskEgke] 20 megkg ©l3kR] AF O 2= Al
Table 5. Fatty acid composition (area %) of commercial salted mackerels
Chilled Frozen
Fatty acid 2
1 2 3 4 5 6 Average 7 8 9 10 11 Average

14:0 5.4 6.6 4.9 5.8 8.7 6.2 6.3 5.7 45 5.2 8.6 7.3 6.3
15:0 1.5 1.6 0.9 11 1.7 1.4 14 1.1 1.0 1.2 1.0 0.9 1.0
16:0 21.3 22.4 18.8 20.6 20.6 18.0 20.3 20.4 19.1 221 13.2 19.5 18.9
17:0 0.8 1.5 0.3 0.4 0.4 0.7 0.7 0.6 0.3 0.7 0.4 0.6 0.5
18:0 5.2 4.0 3.9 3.9 3.2 3.2 3.9 3.9 3.5 4.5 1.8 3.4 2.4
20:0 0.4 04 0.2 0.3 0.3 0.2 0.3 0.1 0.1 0.2 - 0.2 0.1
Saturated 34.6 36.5 29.0 32.1 34.9 29.7 32.8 31.8 28.5 33.9 25.0 31.9 30.2
16:1n-7 5.8 5.4 4.6 5.5 6.2 6.5 5.7 5.0 5.1 6.3 4.6 5.6 53
18:1n-9 16.8 14.0 17.3 15.8 14.0 15.9 15.6 19.2 23.1 18.2 11.7 221 18.9
18:1n-7 14 3.3 4.9 3.4 2.4 1.9 2.9 1.4 1.4 2.2 2.0 2.2 1.8
20:1n-9 21 3.3 2.5 3.2 15 2.2 2.5 1.6 1.5 2.4 7.5 1.9 3.0
22:1n-9 1.6 3.6 2.5 3.6 3.8 14 2.8 1.8 0.8 1.6 104 1.5 3.2
Monoenes 27.7 29.6 31.8 31.5 27.9 27.9 29.4 29.0 31.9 30.7 36.2 33.3 32.2
16:2n-4 15 03 03 11 05 06 0.7 03 03 13 08 02 0.6
16:4n-3 1.1 1.2 1.9 1.2 1.9 2.0 1.6 1.4 1.4 1.2 1.3 0.7 1.2
18:2n-6 1.6 2.5 2.3 2.3 2.1 1.7 21 1.0 1.4 1.8 1.9 1.5 1.5
18:3n-4 0.8 0.5 0.1 - 0.3 0.4 0.4 0.3 0.2 0.4 0.4 0.3 0.3
18:3n-3 1.1 24 21 1.8 3.7 3.1 2.4 1.6 1.9 1.4 2.1 2.2 1.8
18:4n-3 1.7 3.5 3.7 3.8 2.3 1.7 2.8 2.0 2.2 25 6.2 1.5 2.9
20:2n-6 1.8 0.1 0.2 - 0.2 0.1 0.4 0.1 - - 0.1 - 0.0
20:3n-6 0.1 1.2 1.0 1.2 1.0 1.6 1.0 1.8 1.3 1.4 0.6 1.1 1.2
20:4n-3 0.5 0.6 0.7 0.8 0.5 0.5 0.6 0.4 0.4 0.6 1.3 0.4 0.6
20:5n-3 7.0 6.0 9.9 7.4 7.3 8.4 7.7 8.9 8.6 71 8.4 9.9 8.6
21:5n-3 0.2 0.3 0.3 0.2 0.3 - 0.2 0.1 - 0.2 0.4 0.9 0.3
22:5n-6 1.3 0.7 0.3 0.4 0.7 0.6 0.7 0.7 0.5 0.7 0.1 0.2 0.4
22:5n-3 1.6 1.1 1.6 1.2 1.0 14 1.3 1.5 1.4 1.3 1.5 0.2 1.2
22:6n-3 17.4 13.5 14.8 15.0 15.5 20.4 16.1 19.2 19.7 15.5 13.7 15.7 16.8
Polyenes 37.7 33.9 39.2 36.4 37.3 425 37.8 39.3 39.3 35.4 38.8 34.8 37.5
SZonSt 244 195 247 224 228 288 238 281 283 226 221 256 253
Ratio” 1.15 0.87 1.31 1.09 1.1 1.60 1.2 1.38 1.48 1.02 1.67 1.31 14

"Ratio: (20:5n-3+22:6n-3)/16:0.

3Sample codes (1-11) are the same as shown in Table 1.
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Table 6. Hunter color value of commercial salted mackerels

(<}

At Al

Zkargolol] Hlske] W=

o 219 w7t A

5 = (A7) AFO RIC)ANA Al
WEAGAE 7]t o Ao

Hunter color value

Storage method Sample code?
L a b AE
1 39.7+1.9°" 0.7+0.6° 5.1£2.9° 57.5+2.0°
2 36.5+3.4™ 3.4+0.9° 6.5+1.1% 60.8+3.6°
3 37.3+3.1% 2.5+1.5% 5.8+1.7° 59.9+3.2°
Chilled 4 38.8+1.6° 8.1£1.9° 8.2+2.6% 59.2+2.0
5 357+1.1° 7.8+1.6° 8.9+1.3% 62.3+0.9°
6 31.1+0.6° 1.4+1.0%¢ 3.8+2.1° 65.8+0.7a
Sub-range (Average) 31.1-39.7 (36.2) 0.7-8.1 (23.9) 3.8-8.9 (7.7) 57.5-65.8 (60.9)
7 35.9+3.2% 3.2+1.6™ 7.6+2.0° 61.5+3.1°
8 40.5+5.6™ 3.3+1.9™ -2.9+1.9° 56.6+5.5°
9 37.1+£1.7% 3.8+1.3° 7.3+2.0° 60.4+2.0°
Frozen 10 51.0+1.3° 0.6+0.6° 9.3+1.2° 46.8+1.2°
11 33.6+3.5% 1.5+0.7° 3.7+2.4° 63.4+3.4%®
Sub-range (Average) 33.6-51.0 (39.6) 0.6-3.8 (2.5) -2.9-9.3 (5.0) 46.8-63.4 (57.7)
Total range (Average) 31.1-51.0 (37.9) 0.6-8.1 (3.3) -2.9-9.3 (5.8) 46.8-65.8 (59.5)

"Different superscript letter in the column indicate significant difference at P<0.05.

ASample codes (1-11) are the same as shown in Table 1.
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