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Processing of Low Salt Mackerel Fillet and
Quality Changes during Storage
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Abstract

The processing conditions of low salt mackerel (Scomber japonicus) fillet was investigated, in which fresh
mackerel was filleted, salted in brine until the expected salt concentration reached, dried with cool air (3 m/
sec, 10~20°C), and finally packed individually in polyvinyl chloride film. Salting time and salt concentration
of brine decided the final salt level penetrated into the fillet. As the final salt level was fixed to 0.8~1.0%,
salting for 15~20 hours with 5% or 10% brine at 5°C was enough to get that level of salt. Formation of
histamine during salting was negligible. Changes in VBN, salt soluble proteins, and histamine formation of
salted mackerel fillet during the storage occurred more rapidly in cases of storage at 5°C than at -2°C and
-20°C. Oxidation of lipid during the storage progressed, however it was delayed longer than 100 days in case
of storage at -20°C. Addition of sodium erythrobate or ginger extracts could provide some extent of browning
retardation. The shelf-life of the salted mackerel fillet based on panel scores of brown color and rancidity
appeared to be 14 days when stored at 5°C, and more than 28 days in case of storage at -2°C and about 3

months stored at -20°C.
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1274 = zai £E71(10~12°C, £ 3 m/sec) s A
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Fig. 1. Variations of salt concentration in mackerel fillet

during salting at 5°C. B—®: 5% NaCl+ginger extracts,

®—®: 5% NaCl+0.2% polyphosphate, A—A\: 5% NaCl+

0.2% sodium erythorbate, [(3—{1: 5% NaCl, O—O: 10%

NaCl

ZeilAl 17.5%, ZA 4 7.0%, 3% 1.0%91, 34y
7] (VBN 9.4 mg/100 g2 AlAsleda, pHE
5.90 ek %o filletd 422 31918 o), 2a]4
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Fig. 2. Changes in the content of volating basic nitrogen
(VBN) in marckerel fillet during brine salting at 5°C.
W—M: 5% NaCl+ginger extracts, @—@®: 5% NaCl+0.2%
polyphosphate, A—A: 5% NaCl+0.2% sodium erythorbate,
[—1: 5% NaCl, O—O: 10% NaCl
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Fig. 3. Changes in the thiobarbituric acid (TBA) value
of marckerel fillet during brine salting at 5°C. B—M:
5% NaCl+ginger extracts, @—@: 5% NaCl+0.2% polyphos-
phate, A—A: 5% NaClt0.2% sodium erythorbate, [{1:
5% NaCl, C—O: 10% NaCl

histidine®] FHefo] Areds] E-ou|™, histidineo] ©]4
Eo] gzt8of o3 histamine o2 o & 27]F
gozich?, odpale] F2| histamine?] 4L A Alw
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A3 Furadgr)ase] Wil Table 13 zho)
WA, 5°CollA AARE 39 10%d el g 2L
A4 309 744 223 mg/100 g8 AT F-A§ F 2
713987 AlzHgcl. 3HH, 5% daol Ayt AL

Table 1. Changes in the content of volatile basic nitrogen (VBN) in salted marckerel fillet during the storage at 5°C,

-2°C and -02°C (mg/100 g)
Storage 5°C -2°C -20°C
days v b ¢ d e a b c d e a b c d P

0 120 133 140 115 116 120 133

7 122 143 161 119 132

10 135 153

14 150 278 230 187 238

20 171 505 464 269 325 157 202
30 223 807 711 355 655 180 334

35 44.1 1515 862 729 844

40 188 39.2
50 203 549
60
80

100

140 115 116 120 133 140 115 116

143 117 120

175 132 134 111 105 101 100 9.7
288 202 232 113 107 142 132 112

343 343 289 138 160 143 158 110
499 499 399
139 180 172 160 113
144 191 180 153 115
145 145 197 193 121

Ya: 10% NaCl, b: 5% NaCl, c: 5% NaCl+0.2% polyphosphate, d: 5% NaCl+0.2% sodium erythorbate, ¢: 5% NaCl+ginger

extract



A aFeifillete] Az W A4F FHws) 1073

A 277}kA] 18.7~27.8 mg/100 go}d L, o] Foll=
sodium erythorbate Z H7|3F Zleo] A} 204 71#] 26.9
mg/100 g& R A=yl 4] HAS ¥, 1 29] al
Atd, AZE2EE 7R AL 47 32.5 mg/100 g,
46.4 mg/100 go] k& ). o] A= 5°Coll A A
gt A%, 5% rAe] s 25-de] A Al Zlog
A7ZE W 10%9 A2 3048 9} -2°Coll 2|3
g A= AR 308436, 5%ES WS pate]
33.4 mg/100 g2 27| %-sfol Daldn, 2 9 ARl
A& 18.0~28.8 mg/100 go. & wlid Hx$2|7} =
Aok A7 4076l ojZ] A4kd AT AlBAA 344
mg/100 g2 27| ¥ 3lg 3, 1 & 10%d A <}
5%3 <ol Z+7} sodium erythorbate2} A 7}3=2-8 47}
T 18.8~28.9 mg/100 go. 2 Al %7} k& stgdnt 5%

T2 Agjsle] Y Adyer) 1%e] e 945
filletA] F-& -2°Cel] *] A%} 7-$-+ sodium erythorbate,
AAEFEEY] AxeR 30d ol 5P AES
vebigic}. &9, 20°Cel} A AR 7 9= 100€0]4t
st A A gelA 12.1~19.7 mg/100 g2 F&
Bl A3} 272 VBN A9 zel, -200C2 54
g A Foll A= A=A 3l ahE EA= figdel 3,
#]A}== histamine2] AA] Al Table 29} 7o), 5°C
o) A7 ¢ oF 204714 4.5~6.4 mg/100 gO. &
VBNE] Zstel §A8HA 25U 7bA] A3 A= i)
2} 5%l QJArE S FHrlsled A2ig Alged)
A= 22 2060 12,5 mg/100 g&, A 304 A
A| goll 4] 8.5~14.4 mg/100 g& ehje] oft F7}3)
o}, BprhtY So] 23 A4 Fo] ArgA A

Table 2. Changes in the content of histamine in salted marckerel fillet during the storage at 5°C, -2°C and -20°C

(mg/100 g)

Storage 5°C

-2°C -200C

days a’ b c d e a

c d [3 a b c

0 22 2.8 2.1 24 24 22 2.8 2.1 24 24 22 2.8 2.1 24 24
7 2.1 23 4.8 23 22

10 22 38 35 32 3.2

14 23 6.5 6.6 3.9 39

20 6.4 72 125 52 4.5 2.4 4.2 39 3.6 36 23 34 2.2 2.8 24

30 85 109 144 117 9.1 7.4 8.8 7.4 6.9 6.9

35 104 182 182 208 182

40 105 125 115 132 131 54 6.2 7.2 6.2 85
50 151 167 164 201 200

60

80 6.6 6.2 72 93 102
100 7.5 6.4 7.2 10.6  12.1

"a: 10% NaCl, b: 5% NaCl, c: 5% NaCl+0.2% polyphosphate, d: 5% NaCl+0.2% sodium erythorbate, e: 5% NaCl+ginger extract

Table 3. Changes in the content of salt soluble protein nitrogen in salted marckerel fillet during the storage- at 5°C,

-2°C and -20°C (mg/100 g)
Storage 5°C 2°C -20°C
days a” b c d e a b c d e a b c d €

0 208 264 325 274 282 208 264 325 274 282 208 264 325 274 282
7 158 201 254 22t 223

10 189 213 282 233 219

14 112 151 216 183 194

20 84 133 184 152 149 112 162 215 179 182 164 203 284 225 234
30 5.2 9.8 153 112 121 74 116 173 123 131

35 4.1 63 143 8.2 8.6

40 6.1 95 164 98 103 143 173 233 187 180

50 5.7 74 156 9.5 8.9

60 142 134 204 163 164

70 137 111 192 152 154
100 11.9 81 179 13.7 135

Ya: 10% NaCl, b: 5% NaCl, ¢: 5% NaCl+0.2% polyphosphate, d: 5% NaCl+0.2% sodium erythorbate, e: 5% NaCl+ginger
extract
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A& 5 U= 300~500 mg/100 goll B]shA of$- &
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Al Aol LA Sol mE A iR oA
2 v, 019} AR Al ol B3 =3 Qb A
A5 -84 hifale] WSl Table 33 o] A &
7} olA | wrel B837} odAlEs Aol
5%2] <d<=ell sodium erythorbate 2 #7}§F A 5.2 7
= 5 CHA A 2F 20973 ol 44%7} B-4-31 =9l
v}, 200CHA Al RS A 17%7) £-4-3F =3t &

SHAEDHS3A] 4307 A 5 E (1998)

#H 7t AL A 10% d5Hed Ass 843
7} ol A= slm, At S MR e AE
8317} 713 A ict. 1 Whell sodium erythorbate, A3 7}
FE2ES IR A4 ohh 43 JAEE A
ape] Slsiet.

HEE X|Fe ¢y

A el AHRF 2E = xXgheke] 7.04%0) 5,
EExE A ukitke] ggfe] 2 sloz oeial A4
Fol il AELo 2 HAF A Atdst 4 A3}
2] & 29le] & 4 A& Ao Azhdr} Table 49}
5+ #H4F3HE7H(peroxide value, POV) ¥ 7lE R 7}
(carbonyl value, COV)2] ¥ 32 49wk} S°CAA
Alg77F -2°C -20°CA &0l ulste] 4k3l &7}
wal o, S°CAA Al w72 kST A3t 204
Aol RE A&7} 50 meqkge]Aelglrl. -20°CA A

Table 4. Changes in carbonyl value (meg/kg) of salted marckerel fillet during the storage at 5°C, -2°C and -20°C

Storage 5°C -2°C 20°C
days a” b c d e a b e
0 8.5 7.5 7.5 7.4 75 85 7.5 7.5 7.4 7.5 8.5 1.5 7.5 74 7.5
7 19.1 18.7 19.2 14.2 12.1
10 158 148 149 101 13.0
14 255 285 295 212 207
20 293 271 30.7 249 247 237 19.8 20.7 17.4° 182 16.5 15.1 13.8 12.4 13.1
30 329 334 370 294 295 268 238 267 225 234
35 419 343 413 311 320
40 399 330 329 264 282 19.5 18.5 18.8 15.7 16.6
50 40.7 359 358 298 31.0
60 247 239 248 200 211
80 286 260 278 247 257
100 302 290 296 2777 279

“a: 10% NaCl, b: 5% NaCl, ¢: 5% NaCl+0.2% polyphosphate, d: 5% NaCl+0.2% sodium erythorbate, e: 5% NaCl+ginger extract

Table 5. Changes in peroxide value (meq/kg) of salted marckerel fillet during the storage at 5°C, -2°C and -20°C

. Storage 5°C 2C 20°C
days a" b c d € a b c d e a b c d e
0 17.3 17.1 17.6 16.8 17.1 17.3 17.1 17.6 16.8 17.1 17.3 17.1 17.6 16.8 17.1
7 21.3 200 199 18.8 18.7
10 22.1 208 215 18.5 18.8
14 522 526 495 355 365
20 682 640 623 534 534 374 354 372 302 346 223 212 220 182 207
30 81.6 772 837 60.1 633 626 536 557 325 346
35 942 893 984 656 750
40 654 63.1 66.6 40.3 40.7 260 251 238 228 233
50 744 721 746 50.1 542
60 293 284 243 243 263
80 403 394 284 284 315
100 473 446 392 392 401

Ya: 10% NaCl, b: 5% NaCl, ¢: 5% NaCl+0.2% polyphosphate, d: 5% NaCl+0.2% sodium erythorbate, e: 5% NaCl+ginger extract
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Table 6. Changes of browning in salted marckerel fillet during the storage at 5°C, -2°C and -20°C
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(O.D. value X 100)

Storage 5C

2°C 20°C

days a" b c d e a b

c d e a b c d e

0 23 3.1 29 3.1 3.0 23 3.1
7 2.8 4.1 35 4.5 4.1
10 24 3.6
14 4.1 5.0 4.2 4.9 4.6
20 55 59 4.5 5.7 5.1 43 4.2
30 59 6.9 53 6.6 5.6 4.7 4.6
35 6.3 8.0 6.3 73 6.1
40 4.8 53
50
60
80
100

29 31 3.0 23 3.1 29 31 3.0

35 3.5 32

43 4.2 38 2.0 2.1 3.0 34 29
4.5 5.0 4.2

5.1 54 45 2.1 2.4 33 43 43
2.8 2.6 3.2 4.3 43
34 39 35 4.5 4.5

4.3 4.3 4.2 4.7 4.6

Ya: 10% NaCl, b: 5% NaCl, ¢: 5% NaCl+0.2% polyphosphate, d: 5% NaCl+0.2% sodium erythorbate, e: 5% NaCl+ginger extract

A& & sodium erythorbate % A7}3&8 7)1
Wek ) ulA sk e s, A4 1000744 w
E AlgelAe] F4HEE7H=s 50 megkgo]dlgic). A
vbg o g 10%35Ae 77t 5%d¢A e Fro) Aksl
Ex 7} wgh=d], o)L AFol] AlsHE 313 Al o
Tog AZEcH. o] 2 Hil= AYFEES
sodium erythorbate®] 7} 4 -20°CA 3} 7o) &=}
Al olgli=dl, o9} izt LB 1% sodium
erythorbate-8-H o) o7& Ax|8 o}-3 4 #Aspd
Absl w AR At qloka sglan, REYE
A7Fo) larde} Aol &4kl olcha shgie).

MY deiTo| Hatet THs2Al

A A 2] MR AWM EE Table 63} ). 5°CA 3}

£ A% 204 ¢l] 4.5~5.9 (O.D. value)E, -20°CH A+
© A% 4040 4.5~548, 53] -20C9] A+ A%
100473 4.2~4.79] & Bol & %ol AL
A 87t A8 wkge] A=At s%RFA T F
A7dF2 2 A7bre] AW ghol ok oAl e A
& Bk T, 200CAHR = o] Aol zig
FA] ¥skaL, ool mE AolA AL vehdA] o
akeh o182 st olr| eyt R ¥ oo A
Aibste AR t2udsigtE st e E 34
A A Q71" T HREle deovle e
A AR AAFe WeFAe] Ade
Table 73} Zrrh. 5'CA A2} A% 13 16~21 el
AAE3 A A7} B st AE2A) TS A
Astgdet. ey 20C AR 2L 413 100 7t
A AFo2A 7HE frAI8tE Bt olet #ed
7h= vl pdte] A AE FAe] A9 AaEA| o
skeh. mhebA A A2 A AES 5CEA el = oF

Table 7. Sensory evalution of salted marckerel fillet
during the storage at 5°C, -2°C and -20°C

Storage S Detected days
ample
temp. Slime Rancid flavor
al) 21 20
b 16 16
5°C ¢ 16 20
d 17 20
e 18 28
a 40 50
b 30 30
-2’C c 28 40
d 29 40
e 30 40
a - -
b - -
-20°C c R B
d - -

€ - -
"a: 10% NaCl, b: 5% NaCl, ¢: 5% NaCl+0.2% polyphosphate,
d: 5% NaCl+0.2% sodium erythorbate, ¢: 5% NaCl4ginger
extract
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2 ¢
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2 A, H&F-5A A3e BAE e 2 AE
S AMukslr] Qe bR W A AR EAwE
£ HEestgot 5% 2 10%2] 955 5°CollA] 3159
filletZ Q542 Ay} HE derr s 08~1.0% .2
o 15~20A17Fe) HagEo Gk Al s 3§
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WA 9712 4(VBN) 2 histamine?] X432 3047t <
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E ARFANA 27| 8A A 72 2 §do] viged
et EA7E Sl A2 el A3 F =AW
Ao} A E e SCAAT B} -2°Ce} -20°Cr} aHA 8}
g3, 2 oA sodium erythrobates} AJ7}5EE-&
A7 A 857 AAA o)} H5H ke SCAHA
o] A A 16~214 Aol AAEF A A7) 2
Asle] AbE oA FEXE AASEH L, -200C AR
TE A3 100 712 AF L2 71 E A
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