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Isolation and Identification of Lactic Acid Bacteria from Fermented Bamboo shoots to be Used as Mixed Starter

Cultures for Fermentation

Thanakorn Bumrungpukdee*

Abstract

Lactic acid bacteria have the important roles in many kinds of fermented foods including fermented fruits and
vegetables, yogurt, fermented sausage, nham, fermented fish and also fermented bamboo shoots currently mostly
consumed in Thailand and other countries. Particularly, Thailand is the main production site of bamboo shoots
especially Prachinburi province with the growing area of 58,383 rai. However, in 2006, there was an outbreak of
botulin toxin from Clostridium botulinum in peeped bamboo; thus, some other methods are chosen for bamboo
processing to prevent the problem and also achieve the product with good quality and diversity. Therefore, the research
was conducted to isolate and identify lactic acid bacteria from fermented bamboo shoots sold and home made in Khon
Kaen using MRS agar mixed with 0.04% Bromocresol purple (BCP) and 1% calcium carbonate. First, the colonies
with clear zone and medium color changed from purple to yellow were selected and found that there were 83 isolates
in total. Then, all isolates were determined for their physiological and morphological characteristics. Also, biochemical
tests using API 50 CH testing kit were analyzed for genus and species identification levels. It was found that lactic acid
bacteria isolated from the fermented bamboo shoots were two strains of Lactobacillus pentosus and Lactobacillus
plantarum. Furthermore, two strains of these bacteria were determined for their growth curves and also monitored for
pH and % acidity changes. It was found that L. pentosus and L. plantarum had grown into the stationary phase after 18
hr of incubation with the numbers of 9.11 and 9.43 Log CFU/ml respectively. In addition, for pH and % acidity
changes, it was found that after 24 hrs of incubation, L. pentosus and L. plantarum gave out the pHs of 4.10 and 4.27
respectively (P<0.05) and % acidity of 1.71 and 1.55 respectively (P<0.05). Then, two strains of lactobacilli isolated
were used as starter cultures for fermented bamboo shoots at the 3 levels of concentrations as 2, 3 and 4% and had
undergone fermentation for 96 hrs. After fermentation, it was found that there was an interaction between strains of
lactic acid bacteria and concentration levels on pH and % acidity (P<0.05) and L. plantarum at the level of 2% gave
out the highest pH as 4.27 (P<0.05) whereas L. plantarum at the level of 4% and the combination of L. pentosus and L.
plantarum at the level of 3% gave out the highest acidity as 0.73%. Then, the fermented bamboo shoots using L.
pentosus, L. plantarum and the combination of both at the concentrations of 2, 3 and 4 % as starter cultures were
sensory evaluated and found that there was no interaction between strains and concentration levels on likings with all
attributes (P>>0.05). When the main effects were considered, it was found that starter strains had the effects on likings

of odor, sourness, taste, texture and overall (P<0.05) but color (P>0.05) and the starters giving the highest overall

" Master of Science (Food Technology), Faculty of Technology, Khon Kaen University. 110 pages.



liking were L. pentosus and the combination of L. pentosus and L. plantarum with the scores of 6.33 and 6.04
respectively whereas concentration levels had the effect only on sourness liking (P<0.05) as at 3 and 4% concentration
levels, the scores were highest with the values of 5.00 and 5.44 respectively. Furthermore, the suitable bamboo shoots
maturity for fermentation was determined by following changes in pH and % acidity for 96 hrs and found that the pHs
of old asper backer bamboo, medium asper backer bamboo, young asper backer bamboo and hedge bamboo were in
the range of 3.31-3.44 and were not significantly different (P>0.05) while the bamboo shoots maturity had the
significant effect on % acidity (P<0.05) as the old and medium asper backer bamboos gave out the highest acidity as
0.53 and 0.52 % respectively (P>0.05). In addition, the young asper backer bamboo and hedge bamboo gave out the
lower acidity as 0.51 and 0.50% respectively (P>0.05). Next, the fermented bamboo shoots with different initial
maturities were sensory evaluated and found that the likings of all attributes including color, odor, sourness, taste,
texture and overall liking were significantly different (P<0.05) as the old and medium asper backer bamboos gave out
the highest overall liking as 7.00 and 6.70 respectively (P>0.05). After that, the suitable recipe was investigated and
then the fermented bamboo shoots were sensory evaluated and found that the liking scores for fermented bamboo
shoots made with rice rinsing water recipe and sugar added recipe were significantly different in odor, sourness, taste,
texture and overall liking (P<0.05) but color liking (P>0.05). Finally, the growth profile of suitable starter during
bamboo shoots fermentation were studied and found that at the beginning of fermentation, the starter numbers were
6.39 Log CFU/g with the pH of 6.10 and after 18 hrs of fermentation, the numbers were highest as 8.76 Log CFU/g

while the pH drastically decreased to 3.59.



