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ABSTRACT

Continuous fermentation of lactic acid by using Lactobacillus dellbrueckii subsp.
bulgaricus TISTR 1339 from longan juice which was new substrate using as carbon source was
investigated. Various inoculum sizes were Lactobacillus dellbrueckii subsp. bulgaricus TISTR
1339 and Lactobacillus casei subsp. rhamnosus TISTR 108, which is found that the optimum
inoculum size is 10%Lactobacillus dellbrueckii subsp. bulgaricus. Using longan juice combined
yeast extract as substrate to carbon source, it was reduced fermentation time and produced lactic
acid higher than modified synthetic medium. The optimum medium for lactic acid production was
longan juice with 120 g/l of sugar concentration (pure longan juice). Among different nitrogen
source added to longan juice (yeast extract, tryptic soy, urea, (NH,),SO, and NaNO,), yeast
extract was the most efficient. The addition of yeast extract at 10 g/l to longan juice could be
produced maximum lactic acid 24.69 g/l in 48 h, yield was 0.308 g/g and productivity was 0.514
g/lh in a 2 liters flask. Batch ferméntation was conducted in a 2 liters fermentor, was produced
lactic acid 29.28 g/l in 36 h, yield was 0.310 g/g and productivity was 0.816 g/lh. The continuous
fermentation using a 2 liters fermentor was produced the maximum lactic acid of 27.04 g/l in 30
h, and productivity was 0.901 g/lh. We found that the continuous fermentation result give the
productivity of lactic acid higher than the batch fermentation. From this study we was found a
new knowledge in to produced lactic acid fermentation from longan juice which reduced the cost
of production and can be enhanced the lactic acid productivity by continuous fermentation

system.

KEYWORDS: lactic acid, longan, continuous fermentation
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Fermentation Lactic acid
Yield Productivity Residued
Innoculum Time concentration
(g/g) (g/lh) sugar (g/1)
(h) (g/)
L. rhamnosus 5 % 99 10.94°+ 0.151 0.34040.020 0.151 £0.002 7.80
L. delbrueckii 5% 84 12,98+ 0.552 0.392+0.018 0.15440.001 6.89
L. rhamnosus 10 % i), 15.83°+0.191 0.4614+0.036 0.2194+0.001 5.66
L. delbrueckii 10% 84 20.07°+ 0.273 0.53040.005 0.238+0.003 2.13
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Residued
Fermentation Lactic acid Yield Productivity
Fermentation medium sugar
Time (h) (g/) (g/g) (g/lh)
(&)
Control 72 20.26 £ 0.124 | 0.514+0.034 | 0.281+0.001 0.58
Longan juice 84 16.59"+ 0.321 0.505+0.127 | 0.197+0.004 7.14
Longan juice + minerals g 1634 £0.173 | 0.50120.341 | 0.226+0.001 7.38
Longan juice + yeast extract 48 24.06 “+ 0.251 0.613+0.058 | 0.501+0.002 0.75
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72 22.36 +0.320 0.597+0.133 | 0.310+0.002 2.54
extract+ minerals
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Residued
Sugar concentration Fermentation Lactic acid Yield Productivity

(@) Time (h) @) (e/o) @) o

: €4

40 48 21.32°£0.164 | 0.545+0.025 0.444+0.002 0.9

60 60 23.56 "+ 0.239 | 0.429+0.143 0.392+0.001 6.1

80 72 26.11°£0.553 | 0.350+0.178 0.362+0.004 6.5

100 60 26.01 "+ 0.261 | 0.330+0.056 0.433+0.002 223
120 48 25.87 £ 0.162 | 0.322+0.071 0.538+0.001 39.8
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sources (g (g/g) (g/lh)
Time (h) (g/D)
Yeast extract 48 24.69 ° £0.564 0.308+0.012 0.514+0.001 39.83
Tryptic soy 60 22.81 °£0.434 0.294+0.034 0.380+0.002 42.41
(NH,),SO, 60 20.71 ‘+0.218 0.295+0.0215 0.345+0.002 49.79
Urea 72 20.10°+0.365 0.2914+0.157 0.279+0.003 50.92
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Residued
Ratio | Fermentation Lactic acid Yield Productivity
Nitrogen sources sugar
(g1) | Time (h) (/) (g/g) (g/lh)
(gD
5:5 60 22.15 € +0.315 0.295 £0.017 | 0.369 +£0.004 4491
5:10 48 23.64° £0.423 0.302+£0.211 | 0.492 £0.001 41.72
yeast extract:(NH,),SO, "
10:5 48 2438 £0.126 | 0.306 +0.034 | 0.507 +0.003 40.33
10:10 48 24.54" +£0.254 0.305 +£0.062 | 0.511 £0.002 39.54
5.5 60 20.87 4+0.112 0.278 £0.221 | 0.347 £0.001 44.92
5:10 48 20.83 “£0.326 0.267 £0.043 | 0.433 £0.002 41.98
yeast extract : urea 1
10:5 48 24.12° £0.145 | 0.307 £0.069 | 0.502 +0.001 41.43
10:10 48 24.06 " £0.087 | 0.304+0.033 | 0.501 £0.003 40.86
yeast extract 10 48 24.69 *+0.120 0.308 +0.128 | 0.514 +0.002 39.83
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Residued
Fermentation Fermentation Lactic acid Yield Productivity
sugar
conditions Time (h) (g/) (g/e) (g/1h)
(g/)
Flask 48 25.40+0.190 0.297+0.122 0.529+0.002 34.7
Fermentor 36 29.28+0.030 0.313+£0.215 0.816+0.001 26.33
p-value 0.000 0.000 0.000 0.000 0.001
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