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Comparisons of the Effects of Modified Atmosphere Packing and Vacuum Packaging on the

Preservation of Chinese Spiced Beef
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Abstract: In order to preserve the quality of Chinese spiced beef and extend its shelf life, we compared the freshness-
maintaining effects of modified atmosphere packaging (MAP, 5% O, + 70% CO,+ 25% N,) and vacuum packing (VP) on
Chinese spiced beef, based on evaluation of the total bacterial count, thiobarbituric acid reactive substances (TBARS), total
volatile basic nitrogen (TVBN), pH, color and flavors. Results showed that when stored at 10 C for 18 days, the total
bacterial count of the MAP group was reduced by two orders of magnitude, TBARS by 38.7% and TVBN by 66.8%
in comparison with the VP group. Principal component analysis (PCA) of electronic nose data showed that the two
packaging methods could be completely discriminated from each other. It can be concluded that the MAP is more
beneficial to the preservation of Chinese spiced beef, which is manifested by improving the quality and stability and
extending the shelf life of the product effectively.

Key words: Chinese spiced beef; preservation; modified atmosphere packaging; vacuum packaging; electronic nose
FEFHS: TS251.6 SHRAR G A SCES S 1002-6630 (2014) 02-0297-04
doi:10.7506/spkx1002-6630-201402058

W AR Dy B f AR ek R L, D SR AR
A, BAGEEM. HWRERNE. &80, W 4%
Lm, WZEREEE. MELFNPRERE, AL
AP SR, KBS RAY. EARE
TEFRFEE, MRBRAE, BN 9 1R & A O
TR, DRIE I 2 IR ™ (ER el T R AR
PR AS 5 OR5 55 I i R A5 B RO e, A s folkig
T EREGRK, REWRS B R ZEREtr, B
FECEA A IR DA A R v S, BUAED) LLAME

Weks H . 2013-01-09
HEWH:

Pite B BT R AR R Rk
TUORTE Rl R A, XL TR AR B O A
KB, (HR TV R OR824 P IR AL KUK
PRI, UM PR S A A AR DR 1R« SRR BSE KR I TT
KEWTE, E A B A P SR SR S

L SURIR U BT ACURR 7 50, 2 —Fh A8 IR
ARB R, HEAT SRR B RE R S8, 2 FhiEd K
SERE SRR B B ARAE BORVEANRE Ml B T S8
BFAEETIE, FEAR RO IR AR N, TEBAS IR BN ()

“A T R E R RIS (2012BAD28B02-02)

TEF i WP (1987—) , 2o, WLWRFUAE, BEFCT7 oA SRS S B M AEY) . E-mail: 429867930@qg.com
SEEEE: WIE (1977 , B, ml#EER, HL, WRARSEES B RMAEY . E-mail: hxq8210@126.com



298 2014, Vol.35, No.02

E6mild=

PAIRE it 45 R 2 (02 At AT P R S A X0 L P
HMR 2 23 s BT S e T AR B BT EE L (KPR AY, 2K
SRECBR AS g S A ST I R A
2 AR B L

AR BARE R A& & REETT %, RAEAR
FARTR K, I B o i o B A, 3T
) e N BRI, AT B A A K,
il e 7 0 SR R S5, TR BISE A7 i B 2R3, A R )
7RSSR N AT R AR H R
i DA OR 8 77 THT AR FL R 2 ELAE 9 2 DAL DR D T PR B 7
e WARGE, 4R, ASZI T R A A DR B SOR T
Foo B AL SRR AR .

1 MWHES5HE

1.1 MEER TR

AJERRA. kb, EsRR W ARG
Rk,
12 R ER®

DE-260/PDH 2241, DT-6S L4 % % F A 1 (R
AN RILETRESR A R AR ; P/N PEN3HL T &
LR B ERERI B A R AR ; DHG-9143BS-1ITH #E X
TREF R R SIS A R A F; DNP-9272
TR RA RIS & A R AR ;s MIR-2541%
BEERFRAE  HASanyoAd]; JI-CI-2RiEH TAER
LS iA - F Y
1.3 HiE
1.3.1  FES A ST

BEWNE SR EEEEEN TR LHERARER
RGN, AR5V R B 2100 g IEL,  BEAL
SR A, BH21 B, o AR AL AL R A AL
BEATERE, THBEREFM N RANT30s, R KM
0.2 Pa, SAHIS5% O,n 70% CO,. 25% N,; EA A3
A NI E 1.6 s HAE0.1 Pas L% J5 7 BT
A10 CHITER S AF T, 7l 0. 3. 64 9.
12, 15, 18 dEUFFREAT S4B M 2
1.3.2  $EbRIE
1321 AT

%I GB/T 4789.2—2010 (& DARED F K5 -
VR S EOm e ) ARSI
1.3.2.2 mACE B % (thiobarbituric acid reactive
substance, TBARS) {EHIE

10 gWAEWF4E, M5S0 mL 7.5% 1) =& L8
(%0.1%H 2. %V .1 (ethylene diamine tetraacetic
acid, EDTA) ) , #E¥%30 min, XUZJEL4CIT 2 K.
HU5 mL_EJSWINS mL 0.02 mol/LKI2-Fit 12 b 2 1%

(2-thiobarbituric acid, TBA) &, 95 C/KIEH iR

50 min, HUHIAZIIhJE, 1600 t/min 05 min. _EIHEH
oINS mLEG ST, 8 2 S I RIS HI7ES32 nm
F1600 nmyg K AL L, ICFERIEHE . R T A7 5256 A
258, WP TBARSTE 1% T AT iH 5",

TBARS{H/ (mg/100g) = (Asyyym—Agom) /155X
1/10X72.6 X 100

1323  #HERUEHERSEENE

B GB/T 5009.44—2003 (A5 A B A bRE D
Wiy » SR e AT aaim e
1324  pH{EMNE

1B GB/T 9695.5—2008 (A5 A SpHM &) BE4T
e,

1325 tEERNE

i FJCR4008! 5 8 2 i b 47 (B 22 W 5, FH AT 4%
AT RME
1.3.2.6  KABREIIM 2

FIFHP/N PEN3HY S 1) L~ S I A o B JRUBE, - PPAR
TE I I 2 o 3 24 PR RO PR AR AR o
133 HEFRrm S48

B UL IE £ e 2R oR, HIExcel FISPSSH#EAT L
WA S5 GiHT, BT R 3 A PATRE S 4 3
KR/ GORS R

2 ZRE5H

2.1 AT O A R I B

#1 EBFACBRIEPEERRNER

Tablel Changes in total bacteria count of Chinese spiced beef
packaged in different environments during storage
lg (CFU/g)
Ve [F)/d i A
0 J— —
3 1.6414+0.099 5 3.000 0£0.002 0%**
6 2.112440.5979 4.126 310.095 5%
9 2.4208+0.943 7 5.4753£0.134 8**
12 3.4209+0.652 4 6.484 31£0.049 2%*
15 5.1834+0.3312 6.537 8£0.127 1%#*
18 5.298 5+0.139 5 7.528 7+0.282 0%**
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Fig.1  Changes in TVBN of Chinese spiced beef packaged in different

environments during storage
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Fig.2  Changes in TBARS of Chinese spiced beef packaged in different

environments during storage
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Fig.3  Changes in pH of Chinese spiced beef packaged in different

environments during storage
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Table2 Changes in color difference of Chinese spiced beef packaged
in different environments during storage
P73 S HZ
5F[F)/d L# a* b L* a* b

0 2742+330 7701045 890+1.37 27424330 7.70£045 8.90+1.37
3 31.03£2.18 7.64£050 9.93+0.74 30721047 6.69£1.00 7.5611.61
6 3093+1.38 7.59£0.34 1035£231 31.82+2.80 6.65+0.07 7.39%0.68
9 32.17+222 7.03%£036 9951243 32091298 6.04£0.96 8.99+1.69
12 33424175 7.18%073 11.22£1.54 31761047 6.20£0.76 9.79+0.15
15 3238+1.60 6.85+0.59 1134110 31.63£2.00 643+1.01 899+0.96
18 33274338 6.58+024 11.25+133 32224286 6.34£0.31 9.86+2.18
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Fig4  Principal component analysis of electronic nose data for Chinese

spiced beef packaged in different environments during storage
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