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The objectives of this study were to isolate and identify the variety and quantity
of lactic acid bacteria affecting sucrose loss in sugar manufacturing process. 3
sugarcane juice samples including juice from first mill (FM), mixed juice (MJ) and filtered
juice (FJ) were collected from the local sugar manufacture. The chemical analysis
showed that pH of all samples were 5.2 and the TSS of FM, MJ and FJ were 20, 14.6 and
14.8 ° Brix, respectively. The data revealed that the majority of microorganisms
contaminated sugarcane juice was lactic acid bacteria (LAB). MJ contained the highest
level of LAB (11.61 log,,cfu/ml) whereas FJ contained the lowest amount of microbial
contamination consisting of TPC TYM TLAB and Leuconostoc spp. of 8.86, 5.75, 11.97
and 8.70 Iog,ocfufmi, respectively. The identification using 16s RNA gene sequencing
technique of colonies assembling morphological and biochemical characteristics of
Leuconostoc spp. and ability to produce EPS in media containing high sucrose
demonstrated that those colonies were 3 strains of LAB i.e. Weissella cibaria,
Lactobacillus fermentum and Lactobacillus paracasei subsp. tolerans. When their
dextransucrase activity were determined, the result showed that the activities of all 3
strains at 30 and 40°C were not significantly different (p>0.05) when compared to those

of Leuconostoc mesenteroides TISTR 473. In addition, Weissella cibaria displayed the
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highest dextransucrase activity of 0.236 unit/ml at 30°C and 0.053 unit/ml at 40°C. Thus
W. cibaria was selected for the investigation of the influences of temperature and biocide
concentration upon the growth rate, dextransucrase production rate, sucrose
consumption rate, dextran production rate and fructose production rate. When the
effects of temperature were studied, the data showed that the rate of growth,
dextransucrase production, sucrose consumption, dextran production and fructose
production of W. cibaria at 20 °C were 9.23 log,,cfu/ml 2.89+0.01 DSU/m| 3.65+0.18
9/ilh 2.68+0.03 g/l/h and 2.04+0.07 g/l/h, respectively which were highest. On the other
hand, those numbers at 40°C were 1.39 log,,cfu/ml 0.12+0.00 DSU/mI 0.10+0.03 g/l’h
0.04+0.00 g/ffh and 0.12+0.01 g/l/h, respectively which were the lowest. This data
showed that as the temperature increased, the sucrose loss decreased. Therefore 40°C
was the optimal temperature for minimizing the sucrose loss caused by W. cibaria. When
the effects of the biocide concentration were investigated, the results showed that at 10
ppm of biocide, the rate of growth, dextransucrase production, sucrose consumption,
dextran production and fructose production of W. cibaria were 6.28 log, cfu/ml
0.00£0.00 DSU/mlI 0.12+0.07 g/i/h 0.00+0.00 g//h and 0.00+0.02 g/i/h, respectively.
Whereas at 0 ppm, those of W. cibaria were 8.68 log,cfu/ml  0.77+0.03 DSU/m
1.970.37 g/i/h 0.34+0.00 g//h and 0.51+0.04 g/l’h, respectively. This suggested that as
the biocide concentration increased, the bacterial growth and their dextransucrase
activity decreased resulting in the reduction in sucrose consumption, dextran and
fructose production. Hence the optimum biocide concentration for the minimum sucrose
loss caused by W. cibaria is 10 ppm at 30°C. In order to understand the impact of
temperature and biocide concentration upon the growth rate, dextransucrase production
rate, sucrose consumption rate, dextran production rate and fructose production rate of
W. cibaria in sugarcane juice, the factorial design was carried out using 3 levels of
temperature (20°C, 30°C and 40°C) and 3 levels of biocide concentrations (0, 5 and 10
ppm). The data demonstrated that Both temperature and biocide concentrations had a
significant effect on all variables of interests (p<0.05). When the interaction of growth and

other variables (dextransucrase production rate, sucrose consumption rate, dextran and
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fructose production rate) was considered, the results suggested that the growth rate
exhibited positive correlations with all values (p<0.05). As the growth rate increases,
dextransucrase production rate, sucrose consumption rate, dextran and fructose
production rate also increases. Based on this data, at all temperatures, 10 ppm of
biocide could maximize the reduction of the sucrose loss caused by W. cibaria isolated
from a sugar manufacturing process. On the other hand, W. cibaria exhibited the highest
growth, dextransucrase production, sucrose consumption, dextran and fructose
production rate at 0 ppm biocide and 20°C. In order to estimate the changes in
sugarcane juice contaminated with dextran-producing LAB and the optimal temperature
to reduce the sucrose loss in a sugar manufacturing process, a system of differential
equations model that takes into account the growth rate, the dextransucrase production
rate, the sucrose consumption rate, the dextran and fructose production rate with their
relations to temperature of W. cibaria and L. mesenteroides TISTR 473 in sugar cane
juice was developed. It was found out that the model parameters estimated by curve-
fitting with the experimental data using the mathematical software Berkeley Madonna
program were adequate in finding the relations between all variables and temperature.
Validation of the model was carried out by comparing the output with experimental data
at 25°C. The result demonstrated that the developed model was capable of predicting
the growth rate, sucrose consumption rate, dextran and fructose production rate of
W. cibaria and L. mesenteroides TISTR473. In addition, they could also be used to

explain the trend of the dextransucrase production.
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