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Effect of Modified Atmosphere Packaging on Quality Preservation of
Mackerel Fillets

Eo Jin Park, Su Chan Kim, and Duck Soon An*

Department of Pharmaceutical Engineering, Kyungnam University, Changwon 51767, Korea

Abstract In Korea, mackerel is the most preferred red fish commodity and has been increasingly consumed in chill-
stored fresh state rather than in frozen or salted fish. Modified atmosphere packaging (MAP) technology as a replacement
of air with low O, and high CO, concentration gas was applied in this study to preserve its freshness. Four MAP con-
ditions of CO,(60):0,(30):N,(10), CO,(60):0,(5):N5(35), CO,(60):0,(0):N5(40), and CO,(30):0,(0):N,(70) were com-
pared in quality preservation effect with air package used as Control. Three hundred grams mackerel fillets packaged in
gas barrier tray were stored for duration of 10 days at 5°C. Quality was assessed in total aerobic bacterial count, pH, total
volatile basic nitrogen (TVB-N), thiobarbituric acid-reactive substances (TBARS), peroxide value (POV), texture, and
surface color. High CO, concentration MAPs (CO,(60):0,(30):N,(10), CO,(60):0,(5):N,(35), and CO,(60):0,(0):
N,(40)) inhibited total aerobic bacteria growth in the fish fillets. MAPs of high CO, concentration with O, containment
(CO4(60):0,(30):N5(10) and CO,(60):0,(5):N,(35)) showed a low TVB-N content through the storage. The treatments
containing O, above 20% (Control and CO,(60):0,(30):N,(10)) showed more accelerated increases in TBARS and POV
than other treatments. The visual appearance was better for fillets in the packages of CO,(60):0,(5):N,(35), CO,(60):
0,(0):N,(40), and CO,(30):0,(0):N,(70) than for those of other treatments. The MAPs of CO,(60):0,(5):N,(35) and
C0O,(60):0,(0):N,(40) are expected to be effective in keeping the freshness of mackerel fillets.
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0,(0)N,(70)0.-2 st Aol ALE MA AL
A o Ho| FHHoE dEzl HE WA, § 2
4 U 33 Co, FEEHY 2 F9E oS3k= CO,
A5 RS ggate] AAlstdnHS0 2 U
MA ZAL& 712228 E37](M-6TM, Lee pack, Incheon,
Korea)® AF & AAE MA 2702 ZH3] vl&S o
& EIEE ARESRe] RSN o™, G/P (gas volume/
product volume) H]&-2 °F 2.00|t},

3. MAP ZHO| E 1
MAP 71A 240 we} 4% 5] daAo] A F
FEe ¥ W 7AlER, SR, 8l 29 pH, 3714



Vol. 30, No. 2 (2024) 150]

1

ZF oS (total aerobic bacteria), & 3IIUA H7]Z A(total

volatile basic nitrogen, TVB-N), J}ﬂ'ﬁ}gﬂ(peromde value,
POV), TBARS (thiobarbituric acid-reactive substances),
A= 373 ERaEe SYs.

w

A MAP ZHO| ME A3 A X Y TN st B

A
o

2 U Z1A s s sl=2do]2 I mLE 7184 syringe
Z 3}l CTR I column (Alltech Associates, Deerfield,
IL, USA)3} TCD7} 2t 71A A2 wlE 28] 3] (Model
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slet & s, oS working solution® 2 =3}
Al BAste] 90°CollA] 3037 REEAIX] & 1027F “omo4 3t
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Fig. 1. CO,, O,, and N, concentrations of mackerel fillets packages flushed with different atmospheres during storage 10 days at 5°C.
e: CO,, ®: O,, ®: N,. Vertical bars are standard deviations.
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Fig. 2. Total aerobic bacteria of mackerel fillets packaged in
different treatments during storage 10 days at 5°C. x: Control,
o: CO,(60):0,(30):N,(10), A: CO,(60):0,(5):N,(35), o: CO,
(60): O,(0):N,(40), o: CO,(30):0,(0):N,(70). Vertical bars are
standard deviations. Different letters for the same storage times
mean significant difference among treatments at o = 0.05.
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(30):0,(0):N,(70) & iﬁﬂ% W o152 pH 701 371
X4 pH 6902 =g FX2 ZE) ol o5

7.2

(B

6.2

0 2 . 6 s 0 0
Time (day)
Fig. 3. pH of mackerel fillets packaged in different treatments
during storage 10 days at 5°C. x: Control, ®: CO,(60): O(30):
N,(10), A:CO,(60):0,(5):N,(35), 0: CO,(60):0,(0): N,(40), o:
C0O,(30):0,(0):N4(70). Vertical bars are standard deviations.
Different letters for the same storage times mean significant dif-
ference among treatments at a = 0.05.



136 Ol

50
40 -

-

on

(=3

S

E’ 30 1

8

Z
20 A

&

=
10 A+
0 T T T T T

10 12

Time (day)

Fig. 4. Total volatile basic nitrogen (TVB-N) of mackerel fillets
packaged in different treatments during storage 10 days at 5°C.
x: Control, ®: CO,(60):0,(30):N,(10), A: CO,(60):0,(5):N,(35),
0: CO,(60):0,(0):N,(40), 0: CO,(30):0,(0):N,(70). Vertical bars
are standard deviations. Different letters for the same storage
times mean significant difference among treatments at a = 0.05.
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Fig. 5. Peroxide value (POV) of mackerel fillets packaged in
different treatments during storage 10 days at 5°C. x: Control, e:
CO,(60):045(30):N,(10), A: CO4(60):0,(5):N,5(35), o: COx(60):
0,(0):N,(40), O: CO,(30):0,(0):N,(70). Vertical bars are stan-
dard deviations. Different letters for the same storage times
mean significant difference among treatments at o =0.05.
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Fig. 6. TBARS of mackerel fillets packaged in different treat-
ments during storage 10 days at 5°C. x: Control, ®: CO,(60):
0,(30):N,(10), A: CO,(60):0,5(5):N,(35), 0: CO,(60):0,(0):
N,(40), o0: CO,(30):0,(0):N,(70). Vertical bars are standard
deviations. Different letters for the same storage times mean
significant difference among treatments at a = 0.05.
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Fig. 7. Surface color difference (AE) of mackerel fillets packaged in different treatments during storage 10 days at 5°C. (A) Surface
opposite to viscera, (B) Surface near viscera. x: Control, ®: CO,(60):0,(30):N,(10), A: CO,(60):0,(5):N,(35), 0: CO,(60):0,(0):
N,(40), 0: CO,(30):0,(0):N,(70). Vertical bars are standard deviations. Different letters for the same storage times mean significant
difference among treatments at o =0.05.

Table 1. Hardness (gg) for storage time (day)

Storage time (day)
Treatment
0 2 4 7 10
Control 44.3+9.4 31.5+8.5 32.849.4 33.2+8.9 27.0+8.7
CO4(60):0,(30):N,(10) 44.3+9.4 28.2+6.8 31.849.9 34.4+6.2 32.6+8.4
CO,(60):0,(5):N4(35) 44.3+9.4 33.8+9.3 31.8+8.7 28.1%5.7 33.6£3.4
CO,(60):0,(0):N4(40) 44.3+9.4 30.3+7.5 34.8+4.4 34.3+13.0 30.5+8.8
C0,(30):0,(0):N4(70) 44.3+9.4 29.3+11.0 32.5+12.1 30.0+6.1 30.5+7.2
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Fig. 8. Appearance of mackerel fillets packaged in different treatments at storage 7 days. (A) Control, (B) CO,(60):0,(30):N,(10), (C)
C0O,(60):0,(5):N,(35), (D) CO,(60):0,(0):N,(40), (E) CO,(30):0,(0):N,(70).
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