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The selection of an appropriate sugars and protein extraction procedure from
dead stock dried longan flesh using the following five extraction strategies; (1) soaking
in distilled water at room temperature for 24 h, (2) soaking as described in (1) and
followed by boiling for 30 min, (3) steaming for 30 min, (4) boiling for 30 min and
(5) boiling for 30 min twice. Six levels of dried longan flesh were used (10, 30, 50, 70,
100 and 130 g per 100 ml distilled Water). After the analyses of sugars and protein
concentrations, the comparison of extraction efficiency score as well as relative
extraction efficiency score, which tooi_('into account the extraction expense and time,
were made. Boiling strategy for 30 min which utilized 30 g dried longan flesh per
100 ml distilled water yielded the highest scores of 74.1 + 1.1and 100 £ 1.5
respectively, which were different statistically from the other extraction strategies
(p <0.05). The centrifuged solution contained 191 + 3 g/l of total sugars, 33.0 + 0.3%
g sugars per g dried longan flesh, total soluble solids of 10.1 % 1.5 °Brix, and total
protein concentration of 6.74 + 0.26 g/I.

The propagations of 15 microbial strains in static condition at 100 ml level
were carried out for 48 h at 25.6°C. The employed carbon sources were the molasses,
the expired dried longan and the expired dried longan mixed with molasses. All of
carbon sources without the addition of any other nitrogen source were passed the
boiling strategy for 30 min which utilized 30 g dried longan flesh per 100 ml distilled
water. In case of the molasses, the abilities of these microbes in utilizing sugars and
producing vaﬁrous types of organic compounds were investigated by high pressure
liquid chromatography technique. On the aspect of sugars consumption,
Sacchqromyces cerevisiae TISTR 5606 and TISIR 5020 could consume the highest
level of total sugars (sucrose, glucose, and fructose) presented in the molasses with the

corresponding remnants total sugars concentration in grams per litre (percentage of
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total sugars consumption) of 3.73 + 2.4 (95.3 £ 11.2) and 14.2 £ 6.5 (82.1 + 8.3),
respectively. Iﬁ respect to the organic compounds production capability, S. cerevisiae
TISTR 5606, produced 50.6 £ 1.6 g/l ethanol while Zymomonas mobilis TISTR 405
liberated 8.21 £ 0.73 g/l lactic acid. In addition, Z. mobilis TISTR 548 produced 10.2 +
4.8 g/l citric acid and 0.78 + 0.07 g/l formic acid, S. cerevisiae TISTR 5339 released
2.70 £+ 1.59 g/l acetic acid. This was compared to Candida utilis TISTR 5001 which
generated 8.04 + 1.04 g/l propanoic acid and S. cerevisiae TISTR 5020 whose
cultivating medium contained 3.14 £ 0.33 g/ glycerol at 48 h. The investigation of
organic solvents which belonged to primary alcohol class (C7 — C9) with dipropylene-
glycol (DPG) at the‘ volume ratio of 1:1 to the production level of R-phenylacetyl-
carbinol (PAC) for the biphasic system at 8°C, 250 rpm shaking speed and initial pH
level of 6.00 indicated that the application of whole cells with concentration of 6.12 g/
(equivalent to dried biomass) resulted in the highest level of PAC at 75.8 £ 1.8 mM in
organic phase and 6.83 £ 0.29 mM in phosphate buffer for the system which utilized
C8 + DPG as an organic phase.

For the expired dried longan as a carbon source, the inspection of whether these
microbes possessed the production capability of various organic compounds was
performed. It was evident that 6 microbial strains, namely; Escherichia coli TISTR
361, Z. mobilis TISTR 550, Klebsiella sp. TISTR 1383, S. cerevisiae TISTR 5339,
E. coli TISTR 1261, and C. utilis TISTR 5198, were able to consume glucose until the
final concentration of this sugar was less than 4 g/l after 48 h cultivation. This was in
contrast to C. utilis TISTR 5001, Z. mobilis TISTR 548, C. utilis TISTR 5046, and
C. utilis TISTR 5032 whose glucose concentrations were more than 16 g/l. However,
this cultivation medium was considered inappropriate for the production of ethanol and
organic compounds due to the lack of adequate nitrogen source. S. cerevisiae TISTR
5020 was able to produce 6.77 + 2.22 g/l ethanol while Klebsiella sp. TISTR 1383

generated 2.91 + 1.18 g/l lactic acid. The concentration of citric acid up to 5.55 + 5.28
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g/l was achieved by Z. mobilis TISTR 550 whereas 6.37 £ 0.06 g/l of propanoic acid
was evident for C. utilis TISTR 5001. C. utilis TISTR 5198 produced 2.63 £ 0.54 g/l
glycerol. Besﬂides, the maximum dried biomass concentration of merely 3.40 + 0.64 g/l
was attained by C. utilis TISTR 5198. The investigation of organic indicated that the
application of whole cells with concentration of 6.12 g/l (equivalent to dried biomass)
resulted in the highest level of PAC at 83.3 £ 23.5 mM in organic phase and 6.70 &
1.88 mM in phosphate buffer for the system which utilized C8 + DPG as an organic
phase.

The carbon sources consisted of expired dried l'longan mixed with.
The capability of these microorganisms in the production of myriad organic
compounds was investigated. S. cerevisiae TISTR 5606 was found to produce ethanol
and glycerol at 38.4 + 1.3 g/l and 4.51 £ 0.16 g/l, respectively. Z. mobilis TISTR 405
generated 3.93 + 0.15 g/l lactic acid whereas Escherichia coli TISTR 1261 released
29.1 £ 1.7 g/l and 2.92 + 0.99 g/1 of citric and formic acids. This was compared to
C. utilis TISTR 5001 which liberated 7.71 + 0.39 g/l of propanoic acid. After 48 h
cultivation period, medium with the lowest pH level belonged to Z. mobilis TISTR 405
(4.32 + 0.01) which corresponded to the highest level of lactic acid produced by this
microbe. The total soluble solid (TSS) was decreased to the lowest level of 8.00 £ 0.08
“Brix for S. cerevisiae TISTR 5606. The investigation of organic indicated that the
application of whole cells with concentration of 6.12 g/l (équivalent to dried biomass)
resulted in the highest level of PAC at 65.5 £ 3.2 mM in organic phase and 7.63 + 0.41
mM in phosphate buffer for the system which utilized C9 + DPG as an organic phase.

The experiment employed 6 years and 10 months old dried longan with the
addiﬁon of nitrogen sources and 15 strains of ethanol producing microbes which were
cultivated in the aerated condition prior to the induction of pyruvate decarboxylase
(PDC) production. By using 6 years old dried longan extract as fermentation medium,

the highest level of ethanol and PDC activity were produced by C. utilis TISTR 5001
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(1.26 + 0.82 g/1) and S. cerevisiae TISTR 5606 (0.01 % 0.00 U/ml), respectively.
Meanwhile, the utilization of 10 months old dried longan extract resulted in the highest
level of ethaﬁol (24.71 £ 3.34 g/1) by S. cerevisiae TISTR 5606 and PDC activity of
0.05 £ 0.00 U/ml by C. utilis TISTR -5198. The growth kinetic assessment with 10
months old dried longan as cultivation medium of S, cerevisiae TISTR 5606 was
acknowledged as the strain which consumed sucrose and produced ethanol at the
highest level. C. utilis TISTR 5198 was the strain which consumed glucose (11.68 +
0.69 g/) and capable of producing PDC (0.05 = 0.01 U/ml) at high level.
PAC biotransformation was conductéd by using whole cell PDC from C. utilis TISTR
5198 and S. cerevisiae TISTR 5606 in biphasic system with 300 mM of pyruvate and
1.75 M of benzaldehyde in various organic solvents at 6 - 8°C, 250 rpm for 72 h. The
highest level of PAC was produced by C. utilis TISTR 5198 (83.8 + 6.8 mM) with C9
(1-nonanol) as organic solvent and 12.24 g/l whole cells PDC as a biocatalyst.
The utilization of whole cell PDC from S.. cerevisiae TISTR 5606 resulted in the
highest level of PAC (37.4 + 2.8 mM) when the mixture of C8 (1-octanol) and
dipropylene glycol (DPG) in 1:1 ratio was ﬁsed as organic solvent with 12.24 g/l of

whole cells PDC concentration.





