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Effects of Extract of Lactic Acid Bacteria Culture Media on Quality
Characteristics of Pork Loin and Antimicrobial Activity
against Pathogenic Bacteria during Cold Storage

Yun Ji Lee and Kwang Suk Ko

Department of Nutritional Science and Food Management, College of Science
and Industry Convergence, Ewha Womans University

ABSTRACT Anti-microbial effects of the medium extracts from three different lactic acid bacteria (LB1, Lactobacillus
acidophilus; LB2, Lactobacillus casei; LB3, Lactobacillus sicerae) were investigated. Three different extracts of lactic
acid bacteria media (ELAM) did not show significant changes in pork loin quality after 3 and 14 days of cold storage
such as general contents, colors, pH, and TBARS. To determine anti-bacterial activity of three ELAM, three pathogenic
bacteria (Bacillus cereus, Bacillus subtilis, and Staphylococcus aureus) were obtained and incubated with ELAM-ab-
sorbed paper discs. ELAM of LB2 and LB3 showed significantly larger bacterial growth inhibitory zones compared
with that of LB1 (P<0.05). When the pathogenic bacteria inoculated in pork loin with three ELAM, total microbial
contents of pork loin treated with ELAM of LB3 after 14 days of cold storage showed significantly lower microbial
contents compared to those of control, LB1 and LB2 (P<0.05). In conclusion, ELAM of LB3 derived from L. sicerae
had the most effective pathogenic bacteria inhibitory activity on agar and pork loin. This is the first result to report
the antibacterial effect of L. sicerae. If the safety and toxicity characteristics of L. sicerae are further investigated,
this new lactic acid bacterium would have potential as an effective and nature-friendly food preserving agent.
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1012), Bacillus subtilis KCTC1024), Staphylococcus
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ELAM H¥ FHAR9 #4 ¥stE g2lstr] 93] thi-
obarbituric acid reactive substances(TBARS)E A}-&-3}
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Fig. 1. Representing pictures of basic inhibiting activity of the
extracts of lactic acid bacteria media (ELAM). Bacterial killing
activities are shown as transparent area around ELAM absorbed
paper discs (removed). Five discs were used for one experiment
and done triplicated. LB1: Lactobacillus acidophilus, LB2:
Lactobacillus casei, LB3: Lactobacillus sicerae.

Table 1. Bacteria inhibiting capabilities of various ELAM
(mm of inhibiting zone diameters)

LB1 LB2 LB3
Bacillus cereus 7.9+1.3 9.9+0.3 9.0+0.9
Bacillus subtilis 74£05°  9.1+0.5°  9.4+0.6"
Staphylococcus aureus 7.8+£0.4 8.3+0.4 8.4+0.1

Data are expressed as meantstandard deviation (n=3).
Different letters (a,b) within a row mean statistically signifi-
cantly different between groups (P<0.05).

ELAM: extract of lactic acid bacteria media.

LB1: L. acidophilus, LB2: L. casei, LB3: L. sicerae.
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Table 2. Proximate analysis of ELAM treated cold-stored pork

6 days after treatments (%)
Control LB1 LB2 LB3
Moisture 74.0+£0.7 74.0+0.8 74.0£0.7 73.0+£0.7
Crude ash 4.0+0.3  4.5+04  4.1+04  3.8+0.1
Crude lipid 10.7+¢1.8 85409  9.6£0.5  9.1+£0.7

20.2+4.1  19.6+3.8 21.4+4.6 21.2+4.1

Data are expressed as meantstandard deviation (n=3).
ELAM: extract of lactic acid bacteria media.
LB1: L. acidophilus, LB2: L. casei, LB3: L. sicerae.

Crude protein

Table 3. Relative color changes of pork meat during cold storage
treated with various ELAM

Color analysis Control LBl LB2 LB3
L° 43.0£13 50.543.7 49.020.8 51.0£1.4
Day 0 a 6509  54+13  49+0.1  5.8+0.7
b° 2.0£05 2.8+1.1 2.1£0.5 2.8£1.0
L° 457423 487403 47.841.9 492+1.4
Day 3 a 72410 51402 72402  6.7+0.6
b 1.9+0.6 28402 24407  3.4%1.0
L 47.6£0.7" 54.8402° 52.840.3° 54.2£1.5™
Day 14 4 6.8+0.5" 52+04" 5.8+03" 7.6+1.0°
b° 33£23 44404  4.0+06  6.4+0.8

Data are expressed as meantstandard deviation (n=3).
Different letters within a row mean statistically significantly dif-
ferent between groups (P<0.05).

ELAM: extract of lactic acid bacteria media.

LBl L. acidophilus, LB2: L. casei, LB3: L. sicerae.

L, a', and b meant brightness, redness and yellowness, re-
spectlvely
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Table 4. pH of pork meat during cold storage treated with vari-
ous ELAM

Control LB1 LB2 LB3
Day 0  5.6740.01" 5.67+0.01° 5.72+0.02° 5.63+0.04°
Day 3 5.45+0.13" 5.44+0.01° 5.37+0.02° 5.27+0.01°
Day 14 5.5040.01° 5.33+0.03° 5.32+0.04° 5.02+0.01°

Data are expressed as meantstandard deviation (n=3).
Different superscribed letters within a row mean statistically sig-
nificantly different between groups (P<0.05).

ELAM: extract of lactic acid bacteria media.

LB1: L. acidophilus, LB2: L. casei, LB3: L. sicerae.
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Fig. 2. Thiobarbituric acid reactive substances (TBARS, mg of
malonadehyde/kg) of pork meat during cold storage treated with
various ELAM. Experiments were done triplicate.
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Fig. 3. Pathogenic microbe-inhibiting activities of various ELAM
on pork meat during cold storage. The numbers of pathogenic
microbes were measured on day 3 and day 14 after ELAM treat-
ments. Data on the graphs are expressed as meantstandard devi-
ation. Different letters on the graphs mean significantly different
between groups (P<0.05). Experiments were done triplicate.
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