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Quality Changes during Storage
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Abstract

In oredr to endow mackerel fillet with antioxidant effect, functionality and remove fishy smell, chitosan, oligosaccaride,
extracts of green tea, dill weed and ginger was used as soaking solution additives. Quality characteristics of soaked mackerel
fillet(SMF) was investigated during storage temperature and time after vacuum packing with polyvinyl chloride film. From the
results of VBN measurement, initial spoilage was showed within 2 or 3 weeks in SMF soaked with brine including extracts of
green tea, herb and ginger at 5T. In case of adding chitosan and oligosaccarides to the solution mentioned above, initial
spoilage was found from 4 to 7 weeks, oxidation was reduced remarkably and SMF stored at ~20°C maintained the freshness
during 80 days. Viable cell counts were reached to 108 for 3 weeks storage at 5 and 0. But no change of viable cell
counts was founded at -20°C. The shelf-lifes of SMF according to 5, 0 and -20C storage temperatures were 2 to 3, 4 to 7

weeks and about 3 months, respectively.
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Table 1. Compositions of soaking solution to mackerel fillet

Section Cormposed substances(%)

Up . st (12)

b:  dlali st (4) + gt (8)

¢: alkali salt (4) +salt (8 + green tea extract(3.5)

d:  allali salt (4) +alt (8) + green tea extract(3.5) + dill weed extract (0.5)

¢: alkali salt (4) +salt (8) + green tea extract(3.5) + sage extract (0.5)

f: adlelisk@  +sdt(® + goen tea extaci(3) + dill weed exract (05)
+ ginger extract (0.2)

g alkali sakt (4) +salt (§) + green tea extract(3.5) + dill weed extract (0.5)
+ ginger extract (02) + chitosan soluble(0.2) + oligosaocharide soluble(7)

Ya, b : Soaking in salt brine for 25 min. under the normal
temperature. c¢~g : After soaking brine like b, soaking in each
extracts for 120 min at 5°C. a~g : Pretreated mackerel fillet was
packaged with polyvinyl chloride film and storaged at 5C, 0, and
-20C.
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Table 2. Changes of volatile basic nitrogen(VBN) in mackerel
fillet during the storage at 5C, 0°C and -20TC
(mg%)

Samplesl)

temp. days a b c d e f g
0 58 63 51 53 61 53 173
7 61 68 54 70 72 55 84
14 186 383 198 210 214 155 322

Storage Storage

5S¢ 21 392 541 335 336 306 312 402
28 470 483 512 407 431 396 54.1

35 611 552 549 529 546 466 713

0 50 69 52 62 71 57 60

14 119 174 120 88 118 102 125

0T 21 226 282 204 190 217 195 199
28 288 39.6 356 252 270 294 231

42 303 422 380 368 308 312 254

49 319 439 428 435 339 356 302

0 53 52 57 57 53 53 54

28 60 108 59 62 59 62 62

20C 42 79 173 77 83 71 75 74

56 182 173 80 102 90 79 178
63 211 206 86 136 97 94 82
80 221 220 132 161 137 126 112

" see Table 1.

Zk2| Hist

Z719] A Ast ARE Yot r] AT S ERH A
Agl 221 A EF 584 QU =EFY BAEE Lo}
B7] 93t TBAZLS =43 AL Table 3, 49} 2t} 5Cql
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Table 3. Changes of peroxide value in mackerel fillet during
the storage at 5C, 0T and -20T

(meq/kg)

Storage Storage Samples”
temp.  days a b c d e f g
0 55 76 54 34 64 60 57
7 97 100 84 81 78 71 67
14 100 101 90 86 84 74 176

>t 21 106 108 100 100 103 91 91
28 149 140 133 130 120 110 103
35 200 204 198 187 163 17.1 157
0 77 75 77 58 65 60 64
4 111 105 97 73 83 710 175
0 21 100 113 105 94 94 86 88
28 117 102 95 97 99 90 87
42 158 142 137 126 130 129 123
49 184 199 148 145 161 142 139
0 75 78 65 63 60 60 54
28 88 83 81 85 73 66 61
20T 42 106 110 103 98 95 93 90
56 114 121 110 105 109 116 103
63 123 135 119 111 116 129 109
80 164 202 155 141 146 141 116
" see Table 1.

Table 4. Changes in thiobarbituric acid(TBA) value of
marckerel fillet during the storage at ST, 0T and 20T
((0.D./g)x100)

Storage Storage Samples”’
temp.  days a b c d e f g
0 44 47 10 08 15 06 07
7 44 48 13 13 14 07 14
14 46 49 13 13 14 18 14

T 21 60 60 28 28 23 24 26
28 67 64 29 29 27 24 29
35 70 70 38 38 36 25 24
0 43 48 10 09 08 02 07
14 44 48 15 26 17 07 10
0C 21 45 51 25 30 28 24 27
28 50 66 21 20 20 31 30
42 60 70 31 30 32 27 23
49 70 75 42 36 37 36 26
0 36 41 08 01 08 05 08
28 44 44 32 25 25 23 21
20 42 56 51 34 26 27 24 22
56 64 63 34 29 27 25 21
63 68 65 35 25 28 26 22
80 84 80 35 29 29 27 24
U see Table 1.
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Table 5. Changes of lipophilic browning in mackerel fillet
during the storage at 5T, 0T and -20TC
(0.D. valuex100)

Storage Storage Samples”
temp. days a b c d e f g
0 04 08 0 03 08 04 07
14 38 36 05 10 10 13 04
5C 21 47 45 05 15 12 21 05
288 42 40 06 19 15 24 06
35 57 56 23 19 19 26 12

14 33 21 10 O 06 09 03
21 34 24 15 05 14 10 04
0T 28 27 20 13 11 13 16 09
35 29 20 14 12 13 16 10
42 34 21 15 14 13 17 11

21 06 03 02 06 02 03 04
42 07 05 03 04 02 05 04
-20C 56 27 04 04 06 06 06 05
63 26 10 10 09 04 06 05
80 27 12 14 11 07 09 06

" see Table 1.
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Table 6. Change of viable cell counts in mackerel fillet
during the storage at 5°C, 0 and 20T
(SPC"/g)

Storage  Storage Samples”

temp.  days a b c d e f g
0 74x10 61x10° LIx10° 46x10° 40x10° 14x10° 28x10°
7 46x10° 53x10° 12x100 48x10° 59x10° 69x10° 6.5x10°

5T 14 28x10° 42x10° 88x107 42x10° 40x107 46x107 23x10°
A 2300 45x10° 723100 18x16f 2.0x10° 16x10° 37x10
8 34x10° 71x100 29x10° 14x10F 19x10° 10x10° 5.0x10°

32x10° 69x10° 43x10° 27x10° 27x10° 37x16° 47x10°

43x10° 13x10° 15x10° 99x10° 32x10° 1.8x10° 2.6x10°

0C 14 63x10" 40x10" 84x107 77x10" 17x16° 79x10° 72x10°
A L0 80x107 48x10° 19x10° 70x10° 24x10° 5.6x10°

8 62x10° 34x10° 40x10° 15x10F 40x10° 41x10® 37x10°

0 34x10 97x10° LIx10° 3.1x10° 22x10° 1.1x10° 34x10°
21 7010 80x10° 12x10° 20x10° 1.9x10° 2.0x10° 2.6x10°
£ 10x10 3310 16x10° 25x10° 20x10° 46x10° 12x10°
20T 49 55x10 65x10° 45x10° 1.0x10° 98x10° 62x10° 7.0x10°
5 49x10° 53x10° 10x10° 16x10° 11x10° 17x10° 16x10°
B 4310 24x10° 15x10° 17x16° 16x10° 16x10° 2.3x10°
80 61x10' 18x10° 49x10° 16x10° 60x10° 60x10° 1.7x10°

" SPC(standard plate count).
?see Table 1.
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Table 7. Sensory evalution of mackerel fillet during the
storage at ST, 0T and 20T

Detected days
Storage temp. Sample” Slime Rancid flavor
a 20 21
b 15 14
c 19 21
5T d 18 21
e 17 21
f 17 21
g 14 15
a 40 42
b 28 28
c 25 28
0T d 32 35
e 40 42
f 42 42
g 45 49
a A2 -
b - -
¢ - .
20T d - -
e - -
£ - -
g - R
D see Table 1.

?silme and rancid flavor was not appeard during storage of 80 days
at -20C.
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