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Quality Change of Chilled Beef under the Action of Compound Biological Preservative

DONG Wen-li, GONG Xue, CHANG Jiang

(Harbin university of Commerce, Harbin 150028, China)

ABSTRACT: The paper aims to research the fresh keeping effect of compound biological preservative to prolong the
shelf life of cold fresh beef and improve its quality during storage. Cold fresh beef was treated with various biological
preservatives and stored at room temperature. The moisture content, pH and TVB-N of cold fresh beef were determined
every 3 days. According to the results of single factor experiment, the fresh-keeping agent with obvious effect was se-
lected to form compound biological preservative according to a certain proportion, and the fresh beef was treated to test
its fresh-keeping effect. The storage period and quality of cold fresh beef treated with biological preservative were signif-
icantly higher than those of untreated samples, and the preservation effect of chitosan, tea polyphenols and lysozyme was
more obvious. Therefore, these three preservatives were selected as compound preservatives to treat cold fresh beef,
stored at 4 °C. Its volatile base nitrogen was determined on the 6th day. When the mass fraction of tea polyphenols and
lysozyme was 5%, 1% and 3%, the minimum TVB-N of chilled beef was 59.2 mg/kg, which remained fresh. The compo-
site biological preservative has obvious fresh-keeping effect on the cold fresh beef, and can effectively prolong the shelf
life of the meat product.
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Fig.1 Effect of different biological preservative concentrations on water content of beef



Fig.3 Effect of different biological preservative concentration on beef TVB-N
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Tab.1 Level table of experimental factors
Xi 1% X2 1% X 1%
—a 2.32 0.66 1.66
-1 3 1 2
0 4 1.5 2.5
1 5 2 3
5.68 2.34 3.34
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Tab.2 Experimzental arrangements and results
X1 1% X2 1% X3 /% Y TVB-N/(mg-kg™")
1 5.00 2.00 2.00 50.7
2 3.00 2.00 2.00 58
3 5.00 2.00 3.00 87
4 4.00 1.50 2.50 73.4
5 4.00 1.50 1.66 83.4
6 5.00 1.00 3.00 56.6
7 3.00 1.00 3.00 100.7
8 4.00 1.50 2.50 72.9
9 4.00 1.50 2.50 73.3
10 3.00 2.00 3.00 99.8
11 4.00 1.50 2.50 72.8
12 4.00 1.50 2.50 72.5
13 4.00 1.50 3.34 86
14 4.00 1.50 2.50 73.7
15 2.32 1.50 2.50 104.9
16 5.68 1.50 2.50 70.3
17 5.00 1.00 2.00 51.2
18 4.00 2.34 2.50 71.8
19 3.00 1.00 2.00 114.3
20 4.00 0.66 2.50 74.5
3
Tab.3 Results of variance analysis
F P
125.79 9 13.98 13.21 0.0002 *E
X1 60.43 1 60.43 57.11 0.0001 *oE
X2 1.11 1 1.11 1.05 0.3304 —
X3 7.67 1 7.67 7.25 0.0226 *
XXz 24.43 1 24.43 23.08 0.0007 *E
XX 23.94 1 23.94 22.62 0.0008 *E
XoX3 0.16 1 0.16 0.15 0.7084 —
Xi? 4.94 1 4.94 4.67 0.0560 —
X2? 0.48 1 0.48 0.45 0.5179 —
X3? 2.67 1 2.67 2.52 0.1436 —
10.58 10 1.06 — — —
9.56 5 1.91 9.55 0.7413 —
1.02 5 0.20 — — —
136.38 19 — — — _

ok P 0.01 * P 0.05
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Fig.4 Response surface curves and contours of TVB-N(Y) and various Factors in Chilled Beef
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