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ABSTRACT

This research is to study of expired carbonated soft drink, a waste from
carbonated soft drink process which contains high sugar concentration, COD and BOD. The
objective of this study was to increase the efficiency of expired carbonated soft drink pretreatment
by isolated microorganisms from pretreatment unit of carbonated soft drink manufacturing and
effective microorganisms (EM) cultures. The microorganisms isolated consisted of 29 isolates
including 10 isolates of bacteria (B), 15 isolates of yeast (Y), 2 isolates of fungi (F) and 2
isolates of actinomyces (A). The result of 1 screening which considered their maximum specific
growth rate (1) showed bacteria B, and yeast Y,, had highly u__ than other strains by 0.025
min" and 0.692 h'], respectively. Then two strains were tested their sugar biodegradability in ™
screening. It was found that B, and Y, yielded significantly highest efficiencies (p < 0.05) (66.27
* 1.04 and 69.90 + 0.83 %, respectively. Both two isolated strains (B, and Y,,) were further
identified using 16s and 26s rRNA-PCR technique, respectively. The results showed that B, and
Y,, were Bacillus thuringiensis serovar israelensis and Pichia galeiformis partial, respectively.
Afterthat the appropriate condition for their sugar biodegradability were studied. Under optimum
conditions, using 5 % inoculum of mixed culture (B; mixed with Y , by ratio 1:1) and Y,, into
expired carbonated soft drink which was added 1 g/L of (NH,),SO, showed the highest efficiency
of sugar biodegradability with 85.96 + 0.49 and 87.02 + 1.16 % when adjusted initial pH to be 4
and 5, respectively under agitating condition (100 rpm) for 5 days.

In addition, the EM cultures were also determined their sugar biodegradability

. . . - . . . . st .
efficiencies in comparing with the isolated microorganisms. The 1" screening of EM cultures was

&)



the total number of microorganisms counted from spread plate and pour plate method.
The results showed that the EM culture formular I which used molasses had the highest of total
microorganisms number but is was not significantly different (p > 0.05) from the formular II1
which used expired carbonated soft drink instead of molasses. Then these two formular were
tested their sugar biodegradability. It was found that the EM culture formular I had slightly higher
efficiency than formular III but they were not significantly different (p > 0.05) with 77.10 + 1.91
and 75.65 * 1.47 %, respectively. Under optimum conditions, the EM cultures formular III
showed the highest efficiency of sugar biodegradability with 89.25 + 2.99 % when using 0.4 %
(v/v) inoculum and incubatled with an agitation rate of 50 rpm for 5 days

The yeast (Y,,), mixed culture (B, and Y,,) and EM culture formular 111 were
compared their efficiencies for expired carbonated soft drink treatment under optimal conditions
in labolatory scale. The EM culture formular III showed the significantly highest sugar, COD and
BOD removal efficiencies with 84.03 + 0.54, 80.16 + 0.37 and 84.14 £ 0.96 %, respeétivels' =
0.05). Furthermore, the EM culture (formular III) was also used to treat expired carbonated
soft drink at manufacturing. It was found that the addition of EM culture formular III in the
primary wastewater treatment unit of the manufacturing yielded higher sugar, COD and BOD
removal efficiencies than control of treatment (no adding EM culture) with 44.97 + 0.42, 34.04 +
0.27 and 38.73 % 1.05 %, respectively but resulting in low color removal efficiency.

Moreover, the by-product (ethanol) production in samples were measured,
the highest ethanol production obtained was 4.92 + 1.14 g/L from Y,, culture in expired
carbonated soft drink adjusted initial pH and added with (NH,),SO, without agitation. For the
ethanol production in primary treatment unit at the manufacturing, the ethanol produced was 5.62

+0.09 g/L which was increased by adding EM culture into the treatment unit.
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