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MALAIPORN SRIWIRA : EFFECTS OF BACTERIOCINS AND
ROSEMARY EXTRACTS ON MICROBIAL AND PHYSICO-CHEMICAL
PROPERTIES OF CHICKEN MEATBALLS. THESIS ADVISOR : ASSOC.

PROF. KANOK-ORN INTARAPHICHET, Ph.D., 116 PP.

BACTERIOCINS/ LACTIC ACID BACTERIA/ ROSEMARY EXTRACTS/

LACTOCOCCUS LACTIS

The objectives of the experiment were to screen lactic acid bacteria that could
produce bacteriocins with the ability to inhibit indicator bacteria obtained from
chicken meatballs, and to study the effects of crude bacteriocins and rosemary extracts
on microbial and physico-chemical properties of chicken meatballs. Microbial
growth, pH, oxidation and texture of chicken meatballs were analyzed. Two dominant
flora bacteria from chicken meatballs were selected and identified as Staphylococcus
saprophyticus (12% population) and Bacillus spp. PN-3 (85% population) and used as
indicator bacteria along with other Gram positive; Stapylococcus aureus TISTR 118,
Bacillus sp. TISTR 908, Bacillus cereus TISTR 687, and Bacillus subtilis TISTR 008,
for selection of bacteriocins producing lactic acid bacteria (LAB). Five culture strains
of the LAB were used for screening, namely Lactococcus lactis TISTR 1401,
Lactobacillus acidophilus TISTR 1338, Pediococcus acidilactici TISTR 425,
Pediococcus acidilactici TISTR 424, and Pediococcus acidilactici TISTR 051. It was
found that Lc. lactis TISTR 1401 produced bacteriocins with the highest inhibition
activity against indicator bacteria from chicken meatballs. Crude bacteriocins
produced from Lc. lactis TISTR 1401 in MRS broth with the addition of 2% yeast

extract, 2% glucose and 2% meat extract had the ability to inhibit Bacillus spp. PN-3



with an average of 5,333.3 AU/ml, heat stability 100°C for 20 minutes and pH
stability of pH 2-8. In addition, concentrated crude bacteriocins (CCB) and freeze-
dried crude bacteriocins (FDCB) showed the inhibition ability of 3,200 and 6,400

AU/ml, respectively.

Crude bacteriocins produced from Lc. lactis TISTR 1401 were used in chicken
meatball production in two different preparations: 1) coating the meatball surface with
heated crude bacteriocins supernatant (HCBS) and filtered crude bacteriocins
supernatant (FCBS), and 2) mixing in the meatball batter with 0.2% concentrated
crude bacteriocins (CCB) and 0.2% freeze-dried crude bacteriocins (FDCB). Nisin in
the same concentration was also used for comparison. The meatballs were aerobically
packed and vacuum packed, stored at 4°C for 21 days. The meatballs were sampled
every 3 days for the analysis of microbial content, pH, TBARS values and
compression force. According to the Thai FDA standard for microbial count of 1x10°
cfu/g food sample, it was found that coated chicken meatballs with HCBS and FCBS,
aerobically packed, could be kept for about 15 days while the ones coated with nisin
could be kept for 18 days and control for only 9 days. The vacuum packed meatballs
could be kept for 18, 21 and 12 days, respectively. pHs and TBARS values of all
meatballs were not different (p>0.05) while the compression forces were slightly
different (p<0.05) with the nisin coated meatball and vacuum packed had lower
compression force when kept longer. For the CCB and FDCB mixed chicken
meatballs, aerobically packed, the CCB mixed meatballs could be kept for about 18
days while the FDCB and nisin mixed meatballs could be kept for up to 21 days, but
only 15 days for control samples. Moreover, for vacuum packaging, all bacteriocins

treated meatballs could be kept longer than 21 days while control meatballs for about



18 days. pHs and TBARS values of all meatballs were not different. However,
significant differences of compression forces were found in the order from low to high

of nisin, CCB and FDCB mixed, and control meatballs, respectively.

Two different rosemary extracts, oleoresin rosemary Herbalox” (ORH) and oil
of rosemary (OR) were used in comparison for antimicrobial and antioxidant ability in
chicken meatballs. It was found that the ORH showed better activity (p<0.05) than
the OR. The ORH was used incorporation with crude bacteriocins produced from Lc.
lactis TISTR 1401 in chicken meatball production in two different preparations. The
meatballs were made by mixing 0.5% ORH in the batter and then, coated with HCBS
(RC meatballs). Another batch was made by mixing 0.5% ORH and 0.2% FDCB in
the batter (MR meatballs). It was found that for aerobically packed, the MR meatballs
could be kept longer than 21 days and the RC meatballs for about 20 days while the
control meatballs could be kept for about 14 days, and for vacuum meatballs 21, 19
and 16 days, respectively. For both packing types, slightly different (p<0.05) pHs of
the meatballs were observed. TBARS and hexanal contents of the control meatballs
were higher (p<0.05) than those of RC and MR meatballs throughout storage time for
both types of packing. In addition, the MR meatballs had slightly higher compression

force (p<0.05) than RC and control meatballs.

Therefore, it could be mentioned that crude bacteriocins produced from Lc.
lactis TISTR 1401 had the ability to inhibit microbial growth and provided meatballs
with the texture equally to nisin. The use of crude bacteriocins in combination with

commercial rosemary extracts, ORH, could reduce microbial numbers and help to



extend longer shelf life of chicken meatballs by a good synergism in antimicrobial and

antioxidant activities.
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