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Optimization of Conditions for Lactic Acid Bacterial Fermentation of Beef
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(College of Food Engineering, Harbin University of Commerce, Harbin ~ 150076, China)

Abstract: The purpose of the present study was to optimize conditions for the inoculated fermentation of beef by lactic
acid bacteria (LAB) using response surface methodology. Fresh beef was inoculated with a LAB starter culture consisting
of Lactobacillus delbrueckii subsp. bulgaricus and Streptococcus thermophilus and fermented. During the fermentation
process, pH was measured. The optimum conditions for LAB fermentation of beef were determined as 2.5% of glucose, 0.3%
of NaCl and 2.5% of inoculum size. The growth of harmful microorganisms in beef was effectively inhibited during LAB
fermentation in an acidic environment, resulting in a prolonged shelf life.
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Fig.1 Effect of the amount of glucose added to fresh beef on the pH of
fermented beef

P URT S, 280 2 b 2% I LT A1 11 R0 R
S, RERE2% 0 A A WS 0 B AN It o LI VR R IR T A
7 R E AT A R R B i, AT AR 1 2 DX LR B A —
SE RSN o B A A B R 3, pHAE N . 4
A I = 2% 2 J5 , BRI i, FLIR BN PRI FE
WU, SEpHEN R, NaOHWFERM/D . 5 40
INEIS%IT, AHBLSTEE, HRMEAZ.

2,12 wEHRNInE

6r
54W

1 1
0 0.1 0.2 0.3 0.4 0.5
RN I =/ %

2 RILEMESTFLRRE LR W
Fig.2 Effect of the amount of NaCl added to fresh beef on the pH of
fermented beef
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Fig.3  Effect of inoculum size on the pH of fermented beef
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Fig4 Effect of fermentation temperature on the pH of fermented beef
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Fig.5 Effect of fermentation time on the pH of fermented beef
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Table1l Experimental design and results for response surface analysis
WIS AR % BEENINE% CHRERIR%  pH
1 5.0 0.0 2.5 4.51
2 2.5 0.3 2.5 3.67
3 2.5 0.0 0.0 5.09
4 2.5 0.3 2.5 4.06
5 5.0 0.3 0.0 4.15
6 2.0 0.3 5.0 3.63
7 0.0 0.3 0.0 491
8 2.5 0.6 5.0 4.68
9 0.0 0.0 2.5 5.11
10 2.5 0.3 2.5 3.16
11 2.5 0.3 2.5 3.29
12 2.5 0.6 0.0 4.21
13 2.5 0.3 2.5 3.67
14 0.0 0.3 5.0 4.72
15 25 0.0 5.0 4.56
16 5.0 0.6 2.5 4.89
17 0.0 0.6 2.5 5.23

®2  mapLERBERTE=MT
Table2 Analysis of variance for the fitted regression model

TIZERUE  FTA HJE 77 Pl PlE RN

i 6.08 9 0.68 549 00177 W
A 0.97 1 0.97 791 0.0261
B 8.450X10° 1 8.450X107° 0.069  0.8008
C 0.074 1 0.074 0.60  0.4631
AB 0.017 1 0.017 0.14  0.7219
AC 0.027 1 0.027 022 0.6524
BC 0.25 1 0.25 203 0.1971
A 1.23 1 1.23 10.02  0.0158
B’ 2.86 1 2.86 2322 0.0019
c 0.25 1 0.25 1.99  0.2011
k7 0.86 7 0.12
JAUTH 0.35 3 0.12 093 0.5025
g% 0.51 4 0.13
MEZE 6.94 16

ML, 200501, AR NP <0.05, FLRR W
HP>0.05, THRINEP>0.05, W52 pHIE 5
Wi 52, T £ R LR B S AR DOT IR AN, T R RS
Wi pHLAEL () /NG g = AT 46000 > FLIR 1 > fr b o R AU
AN 1 35 BZ AT IR A 4N 5 0] U] DX Sk oL A5 R A 2o
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Fig.6  Response surface plots showing the effects of fermentation
conditions on the pH of fermented beef
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