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Production of Probiotic Mushroom Nham Using Lactic Acid Bacteria as Starter Cultures

Chotnapa Laopaiboon*

Abstract

Growth curves of starter cultures for mushroom nham i.e. Lactobacillus plantarum, Pediococcus pentosaceus
and Pediococcus acidilactici at 30°C were determined and found that those cultures would still grow in the log phase
after 21-23 hrs of incubation with the numbers approximately 10” cfu/ml. Then, types and amount of starters including
L. plantarum, P. pentosaceus and P. acidilactici at 10’ and 10° cfu/g were used to produce Indian oyster mushroom
nham and subsequently changes in pH and titratable acidity during fermentation (0-72 hrs) were followed. It was
found that after 24 hrs of fermentation, starters including L. plantarum and P. pentosaceus, L. plantarum and P.
pentosaceus and P. acidilactici at 10° cfu/g gave out the pH in the suitable range of 4.4-4.5 and the titratable acidity in
the range of 0.74 - 0.79%. Moreover, the produced Indian oyster mushroom nhams were sensory evaluated and found
that all products tested were not significantly different in likings including color, odor, taste, sourness, saltiness,
texture, and overall liking with the score higher than 5.0. Thus, the appropriate starter for making Indian oyster
mushroom nham was L. plantarum plus P. pentosaceus at the ratio of 1:1 with the amount of 10° cfu/g. Then,
fermentation temperatures at 25, 30 and 37°C were applied for Indian oyster mushroom nham production using L.
plantarum and P. pentosaceus at the ratio of 1:1 as starter culture with the number approximately 10° cfu/g and
subsequently changes in pH and titratable acidity during fermentation (0-48 hrs) were followed. It was found that after
24 hrs of incubation at 30 and 37°C, the pHs were in the suitable range of 4.4-4.5 with the titratable acidity in the
range of 0.70 - 0.81%. Moreover, the produced Indian oyster mushroom nhams were sensory evaluated and found that
all products tested were not significantly different in likings including color, odor, taste, sourness, saltiness, texture,
and overall liking with the score higher than 5.0. Thus, the appropriate fermentation temperature for Indian oyster
mushroom nham production with good quality is 30°C. Then, types of mushrooms including Indian oyster mushroom
(Pleurotus sajor-caju (Fr.) Sing.), Straw mushroom (Volvariella volvaceae) and Lentinus edodes mushroom (Lentinus
polychrous Lev.) were applied for mushroom nham production using L. plantarum and P. pentosaceus at the ratio of
1:1 as starter culture with the number approximately 10° cfu/g at 30°C and subsequently changes in pH and titratable
acidity during fermentation (0-60 hrs) were followed. It was found that after 36 hrs of fermentation, Indian oyster
mushroom nham and Lentinus edodes mushroom nham had got the pH in the suitable range of 4.4-4.5 with the
titratable acidity in the range of 0.79 - 0.90%. Also, these mushroom nhams were sensory evaluated and found that the
Indian oyster mushroom nham had got the significantly higher scores in liking for color, odor, texture and overall

liking than the others. Thus, it could be concluded that the appropriate condition in mushroom nham production was
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the fermentation using Indian oyster mushroom as a principal raw material at 30°C with L. plantarum and P.
pentosaceus at the ratio of 1:1 and amount of 10° cfu/g as starter culture. Furthermore, changes of types and numbers
of lactic acid bacteria used as starter cultures were monitored during fermentation and found that at the early stage,
growth of P. pentosaceus was faster than L. plantarum, then the growth of L. plantarum turned out to be steady after
24 hrs while the growth of P. pentosaceus started to be steady after 36 hrs during which the pH of Indian oyster
mushroom nham was in the suitable range of 4.4-4.5 with the acidity approximately 0.90%. After that, the physical,
chemical and microbiological quality characteristics of the Indian oyster mushroom nham were determined and found
that it had got pH in the range of 4.4-4.5 with moderate degree in lightness and yellowish red in color whereas the
nutritive values were composed of 79.95% moisture, 16.27% protein, 0.38% fat and 7.81% fiber. Obviously, the
numbers of probiotic starters including P. pentosaceus and L. plantarum were 6.2x10' cfu/g and 1.8X107CFU/g

respectively which were higher than the Minimum Therapeutic Dose (> 10” cfu/g).



