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Effects of modified atmosphere packing on the preservation
of spiced beef at different temperatures

GU Sheng, ZHAO Lijun, ZHAO Gaiming, LIU Yanxia, LI Miaoyun, GAO Xiaoping,
ZHANG Qiuhui, SUN Lingxia, HUANG Xianging
(Henan Key Laboratory of Meat Processing and Quality Safety Control, College of
Food Sciences and Technology, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: In order to solve the problem of short shelf life and flavor deterioration, studied the effect of
modified atmosphere packaging and vacuum packaging on the preservation of spiced beef at 10 °C and
25 “C. The results showed that, compared with the vacuum packaging, the modified atmosphere pack—
aging could extend the shelf life of spiced beef by 2.78 days stored at 10 °C (on the basis of the total
number of colonies of the vacuum group exceeded on 12 day) and on the 15, day the thiobarbituric
acid reactive substances (TBARS) value was reduced by 20.7 % , and the total volatile basic nitrogen
(TVB-N) by 14.4% . The modified atmosphere packaging extended the shelf life of spiced beef by
1.56 days stored at 25 C (on the basis of the total number of colonies of the vacuum group exceeded
on 6,, day) and on the 15, day TBARS was reduced by 21.3% , TVB-N by 12. 6% . MAP could main-
tain the flavor of spiced beef well and extend its shelf life significantly. The results would be better in
low temperature.

Key words: modified atmosphere packing (MAP) ; spiced beef; thiobarbituric acid (TBA) ; total vola-
tile basic nitrogen (TVB-N)
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Table 1 Shows the schematic diagram of the electronic-nose

measurements and the gas flow of PEN3

W it R 5
Array number Sensor Substances for sensing
S WIC FREE)
s2 W5S pEaRigy)
83 W3c WA HENT
S4 W6S LAY
ss WsC M 55 s etk 47
S6 WIS B
S7 WIW k&
S8 w2s KRR 057 F RS
s9 W2w i Ay AR R IR AR
S10 W33 ot S M A



Jf| Origin8. 0, SPSSI18. 0 Fi1 Excel i 17 % 4% 4b
541t

2 ZER50H

2.1 IR Ia) g VA R U AR L

T Vi A KA sz e 8 2 P S A iR ) — A i
Fabr, 5 45 U 35 B A0 VA HUR A, 28 o i v 25 5 Ak
TG G, X 10 C A1 25 C 44 Ry 2 et
J5 3 A R 1A (A i ) BUORE » 447 T 7 A 50
SE » XoF B e ek K0 i 0 8 B 1] £ 45 4k B Origing. 0
Power Allometricl #5784 6F FC 38 5 ih 2833 473055 0L
A2 WP 1, WA A S R 2.

126 2 AT 0, 4 i 2 H O R B R® $97E 0.95
DA b 045 FR B AT AR e o VR R ROR A
4.9 log(cfu * g™') 10 CHAM T, A E %
SR 12,25 ﬁﬁ*ﬁ(@;iﬂ!ﬂ% 12 ) » S i4L5E 15.03
FoaAR (S2MEE 15 K) o 25 CW &R, LAl
VA S BE 6.33 KilhR (SZIsE 6 K) , R IMYLE
7.89 Kilkr (SLWEE 9 K)o HE 1 afLLE H, 7£

Total bacterial count

W B Hog(cfu » g)

B mj/d

Time

2o 7 QUM BeTHRICEGR AL, R E .
Z. Vacuum; Q. Atmosphere, The numbers refer to the tem—

perature . The same as below.

B A e 7 ob e v S B R
Fig.1 Changes of the total bacterial count of
spiced beef during storage
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Table 2 Curve fitting parameters
A ST ik a b R2 Standard error x ML ()
Group Temperature  Equation . Measured value
i )

TLTE A %E 10 y=ax" 0.41 0.99  0.9888 0.09 0.02 12.25 4.9 12
Vacuum packaging 25 y=ax" 1.68 0.58 0.9731 0.15 0.04 6.33 4.9 6

AR 3 10 y=ax" 0.17 1.24  0.9594 0.07 0.07 15.03 4.9 15

MAP 25 y=ax’ 1.39 0.61 0.9884 0.58 0.06 7.89 4.9 9
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Fig.2 Changes of pH of spiced beef during storage
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Table 3 Changes of chromatic aberration of spiced beef during storage
H ltﬂﬁﬁﬁ-rfélf=i
Classification Storage time
0 3 6 9 12 15
<€ 26.63 £0.58 31.32+1.28 31.51 £0.50 31.18 +0.82 32.621.10 35.30 £0.82
025 4 4 a 7.37 £0.55 4.88 £0.50 6.36 +0.51 6.99 0,61 6.36+0.73 6.38 +0.46
Vacuum b 9.85+0.59 6.25£0.29 6.69 +0.54 8.63 +0.98 8.36 £0.48 8.60 £0.62
packaging 25°C L 26.63 £0.58 33.84 +1.94 36.37 £2.63 34.82+1.02 34.20 +0.64 36.78 x1.17
a’ 7.37+£0.55 8.25+0.84 7.16 £0.52 8. 14 £0.46 6.95 £0.67 6.54 £0.90
b 9.85 £0.59 10.89 +0.80 11.31 £1.25 10.82 £0.79 9.29 £0.77 10.75 £1.01
<€ 26.63 £0.58 32.07 £1.60 32.51 £1.33 30.85 +0.61 32.80+1.24 32.58£1.21
SRR a’ 7.37 £0.55 6.37 £0.28 6.80 =0.80 6.40 +0.36 6.16 £0.46 6.05 £0.49
MAP b 9.85+0.59 9.71 £0.74 9.90 £0.81 9.24 £0.63 10.29 £0.68 10.27 £0.92
25C L 26.63 £0.58 31.32+1.23 32,11 £1.20 33.22+2.32 32.51 +1.33 35.65 +1.55
a’ 7.37£0.55 8.11 £0.28 7.87 £0.57 6.55 +0.64 6.80 £0.80 6.07 £0.64
b 9.85 +£0.59 11.88 £0.99 10.01 £0.61 9.29 £0.77 10.66 +1.49 11.76 £0.65
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Fig.3 Changes of TBARS of spiced beef during storage
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