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Well prepared under hygienic condition, sugarcane juice was not treated with pasteurization or

‘chemi:al such as potassium metabisulfite (KMS) addition. However, sugarcane juice which contained high
: z;m0unt of contaminants was not suitable for wine fermentation. it must be pasteurized at 70°C for 5 — 15 min
or treated with KMS, at least 200 ppm concentration. The KMS treated sugarcane juice could be kept at room
temperature, not more than 2 weeks.
- Sugarcane wine which added or no added nutrient compaosing 0.6% yeast extract , 0.4% (NH ,),80,
- 0.8% KH,PO, and 0.2% MgSO,.7H,0 could be prepéred by using an ﬂbcoulating yeast, Saccharomyces
cerevisiae M30. The fermenting mash must be adjustéd to pH 4.0 — 4.5 and 20% sugar content. The Cell
recycle process was used at the 50 mi/min of recycling rate and let ferment for 1 - 2 days'. The 2 8% alcohol
content in sugarcane wine was obtained.

Optimum conditions for scaling up of sugarcane wine preparation were investigated. The diluted

,éﬁgarcane juice could be used and provided the high alcohol content which was not significantly different
trom that obtained by using undiluted sugarcans juice. In addition, the suitable fermentation temperature of
yeasi M30 was in between 35 - 37°C.

Effect of fermentation types on alcchol centent cf sugarcane wine was studied. Repeated batch
fermentation could be done fcr more than 10 times without addition of new culture of S. cerevisiae M30. The
alcohol content among those were almost the same. In case of cell recycle process, the suitable process was
to continuously transfer yeast from the bottom to the top of fermenter. For fed-batch fermentation, the high
alcohol content was obtained as usual.

Scaling up of sugarcane wine production from 1L to 5, 20 and 100L were investigated. The similarity
of fermentation’ profiles émong these production sizes were obtained while the thermal accumulation in

fermenting mash was the main problem. So, the well temperature controlled fermenter must be designed

when it was produced in factory. The 2 8% alcohol content was normally found when the fermentation period
were within 72 hrs. in both types of sugarcane juice.

Screening of acetic acid producing bacteria was one of main objective of this research. Only 4
Cultures which could provided acetic acid at the acceptable level was obtained from 205 samples. Among the
four, the SP5 was the strain which provided good aroma than the other. So, the SP5 strain was selected to be
used for the vinegar production in airlift fermenter. Identification of SP5 strain was be done. The gram
egative rod-shaped, grew under aerobic condition, acid production from glucose fermentation, no cellulose
and no brown-pigment production and over-oxidation were the characteristic properties of this strain. By
Bergey's Manual of Determinative Bacteriology (Buchanan and Gibbons, 1974) and Gibbs and Shapton

(1998), the SP5 strain was determined as Acetobacter aceti.
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Optimization conditions for vinegar production form sugarcane wine by using the SP5 strain were
investigated. The compositions of fermenting mash were sugarcane wine containing 6% alcohol, 0.4%
(;\JH 4);304. 1% glicose, 1% acetic acid. After inoculating with 7.5% inoculum of SP5 strain, the vinegar was
_produced in airlift fermenter with 0.5 vwm air supply. The high amount of acetic acid produced was obtained
_in the immobilized SP5 strain on the carrier. The good carrier used for this purpose were plastic filter which
r”hofmally used for waste water filtration and gourd which was the natural fiber. Howaver, the plastic filter was
~mentioned and selected by Agro-On (Thailand) Ltd.

Repeated batch fermentation of vinegar production by immobilized SP5 strain on plastic filter was
studied. The highest acidity of each batch was obtained at 6 — 7 days of fermentation. The repeated batch
. bbutd kb2 conducted for 8 cycles which 7 days per cycle. The 2.1 - 2.6% acidity was obtained from cyble 4to
the last batch. o

Scaling up of vinegar production by the immobilized SP5 strain on plastic filter in 7.5 L airlift
fermenter with 5L working volume was determined. The similarity profile of acetic acid production as that
-~produced in 1.5L fermenter was found. More acidity was produced when the patch number increased. In
adiition, the semi-continuous fermentation process was set by using 2 tanks of 7.5L airlift fermenter. The
fermenting mash from fermenter 1 could be transferred to fermenter 2 whenever the fresh sugarcane wins
was added into the fermenter 1. The 2 3% aclidity of vinegar produced was obtained by this process.

The model of fermenter which was constructed at Agro-On (Thailand) Ltd. was set up to the semi-
continuous fermentation process obtained in laboratory scale. There were 6 tanks of 100Lairlift fermenters,
one of 4GOL fresh sugarcane wine tank, one of 400L vinegar product tank and pump which could control the
feeding rate of fresh sugarcane wine. The airlift fermenter which contained immobilized SP5 strain on plastic
fiter was as three series. One series contained two airlift fermenters. The Semi-continuous fermentation was
setup. It was fovund that the vinegar obtained from pilot plant was almost the same that obtained from the lab.
The 3.5 - 4% acidity of vinegar product was obtained. This result showed that the main objective of this
research succeeded.

Analysis of vinegar obtained from pilot plant was done by sending the sample to analytical agency.
The 3.67% acidity was found in the product which was lower than that sold in the market, but it was accepted
by factory. The total solid and copper content of product were tnder standard of TiS! while arsenic was not
found. The higher content of zinc in the product showed the defect of this product, but this defect was due to
the mistake of inner surface of airlift ferment and the wine filtering unit which belonged to Agro-On (Thailand)
Ltd.

Economic anaI))sis of vinegar production in pilot plani scale was celculaied. It was found that Agro-
On (Thailanc) Ltd. could reduce vinegar purchasing cost about 30.13% in case of ordering from aboard while
the reduction of 14,460.00 baht/month of production cost was accepted.

It could be finally mentioned that tlis research reached all main targets.





