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ABSTRACT

Optimum conditions in bacteriocins production from various strains of bacteriocin-producing
lactic acid bacteria (LAB) were investigated. The results revealed that Lactococcus lactis subsp. lactis
N12 (nisin Z producer) and Lactobacillus plantarum NF3 (plantaricin W producer) could produce the
highest amount of bacteriocin (12,800 AU/ml) at 30 °C for 16 hr and 16-24 hr, respectively. Nisin A
from Lactococcus lactis subsp. lactis Sb2 and pediocin PA-1 from Pediococcus pentosaceus TISTR 536
were obtained the highest amount of bacteriocin (12,800 and 3,200 AU/ml, respectively) at 30°C for 18 hr
and 18-20 hr, respectively. Stability of bacteriocins (nisin A, nisin Z, pediocin PA-1 and plantaricin W on
glutathione (50, 125 and 250 mM) were later investigated by analyzed for antimicrobial activity against of
bacteriocins reacted with GSH in vitro by Indicator. It was implied that activity of nisin A and nisin Z
were completely inhibited by 250 mM glutathione at room temperature (30-32°C) within 12 and 16 hr,
respectively. Contrary, the activity of plantaricin W and pediocin PA-1 in the same concentration of
glutathione (250 mM) were slightly inhibited at both room temperature and 4°C within 24 hr.

According to the higher productivity of plantaricin W produced from Lb. plantarum compared to
pediocin PA-1 produced from P. pentosaceus TISTR 536 and numerous reports on the effect pediocin PA-
1 produced from P. pentosaceus TISTR 536 on various bacterial pathogens in meat and meat products,
thus, the further study of this project was mostly aimed on the effect of plantaricin W on some bacterial
pathogens associated in meat. Increasing the concentration of crude plantaricin W was performed by using
Amberlite XAD-16 resins to adsorb bacteriocins. Then, crude bacteriocins were eluted by 70 %
isopropanol and followed by evaporator to remove all isopropanal. The results indicated that plantaricin
W activities by using these steps were increased from 12,800 to 51,200 AU/ml, respectively. When effect
of these concentrated crude bacteriocins were studied in combination with lactic acid and glutathione on
growth inhibition and injury cells of Salmonella Anatum in an In vitro models, the results implied that at
0.75 and 1.0 % lactic acid with 5,120 AU/ml of plantaricin W with and without glutathione could

completely inhibited the growth of all studied cells for 4 and 6 hr, respectively.

When the effect of lactic acid (0.75 and 1.0 %) and plantaricin W (5,120 AU/ml) on total bacteria
was performed on surface of beef samples compared to the control ones (without dipped in any mixed

solution), the results indicated that beef samples dipped in mixed solution (1.0 % lactic acid and 5,120
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AU/ml plantaricin W) for 5 minutes and kept in the refrigerator (4 + 1 °C) for 7 days could rapidly reduce
the number of total bacteria count to 2.70 log cfu/g. Moreover, beef samples which dipped in this same
mixed solution for 7 days, exhibited the statistically significant (P<0.05) in pH decreasing (5.08+0.07),
but no statistically significant in percentage of drip loss (1.87+0.25%) and lightness (L*) value
(50.51+0.12). Organoleptic assessments (color, odor and overall acceptance) of all studied beef samples
kept in the refrigerator (4 + 1 °C) for 5 days by 30 panelists were undertaken using a 7-Hedonic scale. The
results informed that the scores of beef samples dipped in 1.0 % lactic acid with plantaricin W 5,120
AU/ml was in the range of like/unlike scores to like scores, and the scores showed no statistically
significant (P>0.05) among other beef samples which dipped in 0.75 and 1.0 % of lactic acid, mixed
solution of 0.75 % lactic acid and plantaricin W, and control samples. Beef samples dipped in crude
plantaricin W (5,120 AU/ml) solution alone implied to be significantly accepted in color, odor and overall
acceptance by panelists. From the overall results in this study, hence, it is implied that the natural
bacteriocin “plantaricin W” produced from Lb. plantarum NF3 can be used in combination with lactic
acid to reduce the contamination of bacterial pathogens in meat in order to ensure the safety during

keeping period of meat for consumers.
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