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Preparation of Powder Tnoculum for Nham Production
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Lactobacillus plantarum, Pediococcus cerevisiae and Micrococcus varians are
used as starter cultures for Nham production. These bacteria were used to prepare
powder inoculum. The growth of the starter cultures was determined. It was found that
L. plantarum produced lactic acid rapidly in early stage of fermentation. Mid-log phase,
late-log phase and stationary phase of L. plantarum were at 6, 12 and 21 h of
cultivation time, respectively. The highest optical density was 185 (ODgy). P
cerevisiae produced lactic acid in the final stage of cultivation. P. cerevisiae had mid-
log phase late-log phase and stationary phase at 5, 9 and 18 h of cultivation time,
respectively. The highest optical density was 4.8. M. varians produced less lactic acid
than the other two bacteria. Mid-log phase late-log phase and staliﬁnary phase of M.
varians were at 6, 12 and 24 h of cultivation time, respectively. The highest optical
density was 13.1.

Cultures of L. plantarum, P. cerevisiae and M. varians harvested at different
growth phases were used to prepare the powder inoculums, Powder inoculums were
prepared by mixing rice flour with harvested cells that had been centrifuged. The ratio
cells:rice flour was 1:20. The initial viable cell counts in the powder inoclum were IDR,
10 and 10 CFU/g, respectively. When stored at 4 °C for 10 days, the highest survival
of L. plantarum and P. ;:erﬂvisiﬂc in the powder inoculums were obtained using
stationary phase cultures, with the resulting count of 11‘.].'r and lli}lE CFU/g, respectively.
For M. varians the survival of late-log phase and stationary phase harvested cultures in

] o
the powder inoculums were the same, 10 CFU/g after 2 months storage at 4 C.
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The viability of L. plantarum, P. cerevisiae and M. varians in powder inoculums
was not different when using various supporting materials (rice flour, sticky rice flour
and mixed flour in ratio 3:1). When stabilizing agents (lactose, monosodiumglutamate,
sucrose, vitamin C and skim milk) were added, they did not improve the viability of the
cultures in the powder inoculums. The moisture contents for the survival of L.
plantarum, P. cerevisiae and M. varians in the powder inoculums were 5-12 %, 9-19 %
and 18 % , respectively.

Bags of polypropylene or polyethylene laminated with aluminium foil were used
to store the powder inoculums of L. plantarum, P. cerevisiag and M. varians. There was
no difference in survival with the viable cell counts of ID?, IUE and 1'[}S CFU/g,
respectively when stored at 4 'C for 2 months. Storage of powder inoculums of L.
plantarum and P. cerevisiae al 4 °C had higher survival than storage at room
temperature. However, the powder inoculum of M. varians stored at room temperature
had viable cell count of 1#[!T CFU/g after 2 months. In addition powder inoculums of
these bacteria in vacuum sealed and normal scaled bags showed no difference in viable
counts.’

Nham produced using powder inoculums, fresh cultures and without starter
culture had pH 3.64, 3.64 and 4.64, and total acidity as lactic acid of -1.32, 1.33 and
0.97%, respectively. Enterobacteriaceac was not detected in Nham produced with and
without starter culture. Panelists gave higher score with regards to colour, firmness, sour
and overall acceptibilily of Nham produced with powder inoculums and Nham produced
with fresh cultures than Nham produced without starter culture (p>0.05). Colour,
firmness, sour and overall acceptibility of Nham ﬁruduced with powder inoculums and

Nham produced with fresh cultures were not significantly different (p<0.05).
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