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ABSTRACT
E 17348

Mhom, Thai traditional fermented sausage, is a popular food mostly consumed
in the Northeastern region of Thailand and yet little scientific and technology
information is applied in production. These meat products are manufactured with
traditional technologies without added starter cultures. Their manufacture depends on
the skill and experience of the meat manufacturer rather than technology. Hence, the
process depends on the growth of autochthonous microflora which influences the
product qualities i.e. flavor, texture, nutritional values, safety, and other
characteristics. The isolation and selection of lactic acid bacteria (LAB) which can be
used as starter cultures may help in achieving the products with consistent quality,
safety and shorter ripening time. Thus, the aims of this study were to isolate and
characterize groups of microorganisms from naturally fermented Mhom product. This
investigation also intends to characterize and identify the desirable groups of LAB in
order to select the most suitable strains, according to their antimicrobial activity
against food borne pathogens and large amounts of lactic acid to be used as Mhom
starter cultures. Then, the selected LAB in combinations were determined for their
fermentation efficiency and the dynamic microbial profiles were also monitored
during Mhom fermentation. Mhom samples used for microbial isolation were sampled
from five different locations in the Northeastern provinces of Thailand i.e.,
Chaiyaphum 1 (CP1), Chaiyaphum 2 (CP2), Khon Kaen (KK), Maha Sarakham
(MK), and Kalasin (KS) provinces. The results showed high counts of total aerobic
plate count, yeast and mould, LAB, Micrococaceae, enterococci and Staphylococcus
aureus. However, Escherichia coli O157:H7 was not detected in the products.

Obviously, LAB was the main microbial group found in high numbers and had an
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important role in Mhom fermentation. They were found at 6.0 x 10°, 7.8 x 10°, 5.4 x
10°, 6.4 x 10° and 1.0 x 10 cfu/g in Mhoms coded CP1, CP2, KK, MK and KS,
respectively. The LAB were further identified based on biochemical tests using API
50 CH and found that they were Lactobacillus curvatus, L. delbrueckii, L.
acidophilus, L. paracasei, L. brevis, L. pentosus, L. mesenteroides, L. plantarum, L.
farciminis, Carnobacterium divergens, Pediococcus pentosaceus and Enterococcus.
The LAB numbers in the raw materials for Mhom production had also been
investigated and found that LAB were observed in all raw materials with population
varying in numbers. Particularly, natural casings were found with the highest LAB
numbers whereas yeast and mold were mainly found in beef, liver, and spleen.
Furthermore, Micrococcaceae and enterococci were also mostly found in spleen, beef,
liver, and natural casings.

In addition, Mhom isolated LAB were primary screened based on their
antimicrobial activities against food spoilage and pathogenic microorganisms
including Staphylococcus aureus ATCC13565, Staphylococcus aureus ATCC25923,
Staphylococcus aureus ATCC25904, Bacillus cereus, Escherichia coli O157:H7,
Listeria monocytogenes, Salmonella typhi, Enterococcus faecalis, Pseudomonas sp.
and Staphylococcus epidermidis using disc diffusion method and organic acid
production using HPLC. All the LAB isolates were found to exhibit antimicrobial
activities on the indicator bacteria. 10 LAB isolates from Chaiyaphum 1 (CP105,
CP108, CP114, CP115, CP116, CP120, CP124, CP129, CP130 and CP131), 2 isolates
from Chaiyaphum 2 (CP210 and CP222), 4 isolates from Maha Sarakham (MK116,
MKI112, MK113 and MK114), 1 isolate from Khon Kaen (KK111), and 3 isolates
from Kalasin (KS101, KS105 and KS115) exhibited the greatest inhibitory effect on
Escherichia coli O157:H7 while CP115, CP116, CP120, CP210, CP213, MK 14 and
KS103 displayed a higher inhibition against L. monocytogenes than others. The
capability for organic acid production using HPLC was also determined and found
that seventeen isolates i.e. CP136, CP129, KK114, KK111, CP117, CP130, CP220,
KK113, CP131, CP218, CP114, CP210, CP118, CP222, CP120, MK114, KS103, and
CP138 showed the higher production of lactic acid (>15 g/l) compared to the other
LAB isolates. Therefore, 5 LAB isolates including CP116, CP120, CP210, MK114

and KS103 were selected based on their broad-spectrum inhibitory activity against
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indicator bacteria and huge production of lactic acid. Afterwards, different cultural
conditions were also tested i.e. acid tolerance, temperature, sugar and salt and found
that 3 LAB isolates of CP120, CP210, and MK114 were selected based on their
ability to grow at high temperature and tolerance to lactic acid and NaCl
concentrations.

Finally, those 3 LAB strains were studied in combinations for their
fermentation efficiency to achieve the suitable strains for fermentation based on their
physical and chemical characteristics and also microbial population changes during
Mhom fermentation. It was found that Mhom produced had the pH values ranging
from 4.62 to 4.66, weight loss increased from initial values of 10.18-15.48 % (day 1)
to 54.36-58.33% during the ripening process. Also, strains of CP120 and CP210
produced highest amounts of lactic acid (p<0.05) compared to the other strain
combinations and control and took very short period for Mhom fermentation (7 days)
compared to control. Besides, they also reduced the numbers of enterococci and
Staphylococcus aureus. Interestingly, production of acetic acid by these LAB strains
was less than the others (p<0.05) whereas the populations of LAB increased rapidly
compared to the control which was related to the lactic acid production. However, the
organoleptic properties were similar between Mhom fermented with starter culture

and without starter culture (control).
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