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Abstract

To improve the individual packaging method and extend the shelf life of mackerel (Scomber

japonicus), salted and unsalted mackerel fillets were packaged in laminated plastic film bag
(Nylon/PE: 20um/ 4Gpm, 12x15 cm) filled with CO, gas, in vacuum, and stored at O and/or
5°C. The other samples were packaged in plastic foam trays, overwrapped with oxygen
permeable film (control), and stored at same temperature. Volatile basic nitrogen (VBN),
trimethylamine (TMA), histamine (HM) and viable cell counts (VCC) were progressed with the

increasing of storage time, but thiobarbituric acid (TBA) values decreased gradually after

reaching at a maximum peak in 5-9 days. Judging from 4 chemical components, VBN was the

most available component in quality judgement of mackerel fillets and its upper limiting
content was 25 mg%. Regression equation for shelf life prediction of mackerel fillets with
sensory evaluation and VBN component was determined.
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Table 1. Chemical composition or raw mackerel

{unit: %)
Moisture 69.3
Crude protein 23.6
Crude tipid 5.0
Crude ash 1.5
Salinity 0.4
V B N (mg%) 1.2
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Fig. 1. VBN conents of unsalted mackerel fillet during
storage at 0°C and 5C
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Fig. 2. TMA contents of unsalted mackere! fillet during
storage at 0C and 5C
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Fig. 3. TBA values of unsalted mackerel fillet during
storage at 0C and 5C
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Table 2. Viable cell counts of unsolted mackerel fillet during storage at 0°C and 5C
Temp. Packaging Storage time (days)
method 0 4 9 14 21 25 35
co, 34x10° 30x10°  a2x10®  6.3x10°  3.0%x10°  3.5X10 4.1x10°
o°c Vacuum 3.ax10°  30x10°  ao0x10®  raxie?  axio®  axio®  texio’
Control 34x10°  asx10®  s7xi00  s2xi0t texi0®  e2xi0®  eexto”
co, 3ax10°  3.4x10®  asx10®  3axi10® a7rxi0® 1.3x10 7.9%10"
5°C Vacuum 34x10°  3.6x10°  9.1x10°  saxiwo? taxio®  es8xi0 7.8x10’
Control 3.1x10°  4.0x10°  aa4xiw0?  eexi0®  4o0x10®  aexiw0’  s8.7x10°
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Fig. 4. Salt concentration of mackerel fillet sooked in
various brines at 5C
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Toble 3. VBM contents of mackerel fillet soaked in 15% brine during storage ot 5C { unit: %)
Packaging Raw After soaked Storage time (days)
method 7 14 21 28 35 42 49
002 1.7 9.8 13.0 18.0 19.0 23.5 24.8 30.8 38.1
Vacuum 1.7 9.8 14.0 18.6 22.0 22.6 28.1 30.6 40.1
Control 1.7 9.8 7.7 22.2 26.1 32.6 35.1 40.8 451
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Fig. 5. Histamine contents of mockerel fillet sooked in
15% brines during storage at 5°C
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Table 4. Chemical compositions, viable cell counts and
with soft PVC (wrap packaging! during storage at 5T

Storage time (days) (\/mBgl%) (r:g‘%A)
0 1.2 0.7

3 13.4 2.8

6 17.2 2.0

9 23.0 5.7

12 28.3 7.3

15 29.1 6.7

18 32.8 8.5

993924 Aol wlf & A A4WIAE Bk 2
b TMA 52 A3 2ol ohef ojgFe g wsbsha
Ao TA ol FHE 5 gl Dol 7] ol R
2ol 4 8 A3 VBN ol Aot 4
Zrelgieh, =% 150 filletd #5534 3 sgds
5,023t HAWF A il sti-& = VBN g%
%442 25mg%% ot

25 fillet & shelf life 44
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shelf life & A4 5+7) fstd A7 2H(T) 2] Hate o}
£ ARG F9 AZAER] VBN(Y) |3E 54
#ested Table 64 Z-2 AAE ddcTh,

sensory evaluation of mackerel fillet over wrapped

TBA Log viable cell Sensory ™
(0.D/g) counts/g evaluation

0.130 4.49 9.0%
0.313 3.46 8.42
0.237 3.60 7.0%°
0.190 4.64 5.9"¢
0.187 5.83 4.409€
0.133 6.60 3.8%
0.115 6.94 3.5

* Values with different letters differ significantly (P<0.05) by 5 panels
10.: Fresh {sea weedyl, 7.0: Slightly fishy, 5.0: Unpleascnt strong fishy, 3.0: Unpleasant off and sour, 1.0:

Repulsive putrid ommonic odor
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Table 5. Correlationship of sensory evaluation with voriable of mackerel fillet overwrapped with soft
PVClwrap packaging)

Measurement . Regression equation Correlation coefficient
V B N (mg%) Y = -3.761 X + 44.385 -0.9939
T M A (mg%) Y = -1.292 X + 12.540 -0.9470
T B A (0.D/qg) Y = 0.016 X - 0.089 0.5131
Log viable cell counts/g Y = -0.656 X + 8.871 -0.9598

Y: Variable X: Sensory evaluation

Table 6. Regression equation for shelf life prediction of unsalted mackeel fillet stored at various condi-
tions

Temp. Packaging method Regression equation Correlation coefficient
CO2 T = 1602 Y -14.690 0.9783
0°C Vacuum T = 1.473 Y -14.391 0.9916
Control T = 1,135 Y -11.950 0.9968
CO2 T = 1,407 Y -15.228 0.9983
5°C Vacuum T = 1.026 Y -11.247 0.9913
Conirol T - 0.879 Y - 9675 0.9943
T. Storage time (doys) Y: VBN contents
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Table 7. Regression equation for shelf life prediction of mackerel fillet soaked in 15% brine during
storage under various packaging at 5C

Packaging method Regression equation Correlation coefficient
Co, T = 1.876 Y -17.335 0.9750
Vacuum T =1803 Y -17.792 0.9763
Control T = 1484 Y -18.417 0.9979

T: Storage time (days! Y. VBN contents

Q ot gas A2, AEEF Y J2TE stod 0C W 5Cel
st A9 A o 2t
2ol 25 fillet AFe AR = 3% A kol fillet o A =9 39,48 Sof Y72
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