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(Discharging rate / Charging rate) WY 40-50%

Com wine containing 10:1% v/v was prepared as substrate for vinegar fermentation. It was fermented by the
yeast, Saccharomyces cerevisiae M30, for 5 d at 30-32°C by using recycle cell fermenter.

In this study, the airlift fermenter with mash recycle (AF-MR) was used for acetic acid production by the
starter, 4. aceti WK. The 200 L/h of mash recycle was recommended. In case of oxygen supply to the
fermenting mash for maintaining the dissolved oxygen (DO) in fermenting mash, no effect of oxygen supply
on adaptation of 4. aceri WK fixed on surface of luffa sponge was found.

Immobilized cells of 4. aceti WK on surface of luffa sponge (ICA-Luffa) could support the increase of
acidification efficiency by AF-MR with 200 L/h of mash recycle at 30-32°C. Based on 6% acetic acid
production, the 6-9 d.of fermenting period was found in ICA-Luffa instead of 14-15 d by no ICA-Luffa
condition.

The supply of alcohol during fed-batch fermentation of vinegar was studied by using ICA-Luffa in AF-
MR, It was found that twice cycles of fed-batch was able to conduct within 20-21 d. The acetic acid was up
from 6.2% to 7.5-7.8%. On the other hand, only one cycle of fed-batch fermentation was consumed for 36 d
by no ICA-Luffa process. The acetic acid was increased from 6.2 to 7.6%. Finally, the fed-batch
fermentation in AF-MR was not suitable for this study based on its more production period consumed.

The semi-continuous fermentation was designed for this vinegar production using ICA-Luffa in AF-MR.
The suitable discharged rate was 50%. The 6.8-7.2% acid was produced within 4-5 d. The higher acetification
rate (ETA) was 0.0183%/h to 0.0260 %/h when compared with the ICA-Luffa in stirred tank reactor as
previously reported by Krusong et al. (2010). This was due to the high amount of free cells and immobilized

cells of A. aceti WK in this fermentation process, the ICA-Luffa in AF-MR.



5
Factors concerning the scale-up of this vinegar pilot production process by ICA-Luffa in AF-MR was
designed. The recommended factors was as follows: size of AF-MR, 600 L; rate of mash recycle, min. 200

L/h; amount of luffa sponge, 20-30%w/v; fermentation system, semi-continuous; discharging rate / charging

rate, 40-50%.
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MINUMUITIUNTSUNIDE Y0 (Literature review)

ﬁ’lﬁuﬁwwﬁﬂlﬁﬂmﬂ"ﬁ‘l‘l‘lﬂﬂuﬂﬁﬂﬁﬂ 2 Sumeu Uszneudas ms'ﬂﬁn’i”ﬂqﬁu‘v’iﬁw’ﬂqw’%aﬁmmnﬂumﬁﬂizﬂeuiﬁ
Shulnidredetadtumamithifons  uazsuneumsmsininii 18 ludunounsndrodeuunfize Acetobacter aceti u
anmii eI (Adams, 1998)

awilnAudinsasurad (Cell immobilization) umadialunsiradqaunislifudanars (Support) msase
wadtonIFumsliulyanszuumsnindiesnngaelumsindawnan - (Biomass) arwasaluntsldan
(Reusability) 3audan1silestuadeinnansenuBeauninteseasndulsznendemarusiunsa-asiisn  wie
qm‘ngﬁ ¥Se as ET‘UE%:Q (Inhibitors) (Brodelius and Vndamme, 1987) ufmmni’:ﬂ1'5m’?qmaﬁ'ﬁ’mﬂuﬁ’umamﬁmﬁuﬁ
e Ifndnsasila dmiudedievesianaiei 181t wld U Monolithic support (European Patent
EP0121981, 1981), Porous cellulose carrier (Sakurai et al., 2000), Chitosan-treated polypropylene (Krishnan et al.,
2001), Fibrous inert support (W(0/2002/068578, 2002) - 4a% Polyurethane-based material (Romaskevic ef al., 2006)
mmmﬁmﬁuﬁaﬂmaﬁﬁs1mgnc‘fiqmmsmhﬂam’fuuummﬂszmummﬁm wazifluassssundfiamsodesaaie’ld
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et al., 2003; Pekdemir ef al., 2003; Vignoli ef al., 2006; Ganguly ef al., 2006; Schwartz et al., 2007; Kang ef al., 2007;
Krusong et al., 2007, 2010)

Al Ao
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Jlencyclopedia thefreedictibnaty.com/dishaloth gourd) . dmFululssmameduimdudau ngzales Wuaumdes
awdamdeddevliideuiu laudell - udaneuiunaseuiisuysanmdiin dawodui hildifyeddessuud
ufamBeuddhudulofFani Sewnr vie <lovanr vwiiennsodgniulszmeinglszneudas vaumdon
VY uaguILvey Hailunuman (Luffa acutangular Roxb.) fiseanda Angeld loofah (Thy Iflonegilifies wa
vounufiginsenssueniiBounTuRWeavesHa  Yaieiuug (Trichosanties angiina Linn) H90aulayin Snake
gourd wadnusiznaneaTenauTaN. Wa3oy. TueuduiadsuEeaHa Wegniaduuny damuiuvey (L.
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msnsinueanesedlnemsn udesad Candida brassicae (Ogbonna et al., 1997) ﬂ’liﬁ%dﬁﬂﬁ)%ﬂlﬂm%@ﬂ Penicillium
cyclopium NRRL 6233 L‘ﬁ'ﬂwaﬂ Compactin éﬁlsﬂ‘uﬁ‘li Hypocholesteremic agent (Hamdy, 2001; US Patent 6261811) 13
#W3aSeTad Saccharomyces cerevisiae iMonAnniuazliesile (W0/2002/068578) N33 UTB51 Rhizopus oryzae

RBU2-10 tRenaansauanan (Ganguly, 2006) MIATUBARONS Zymomonas mobilis ienangedinea (Vignoli ef al.,
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2006) uazMIASUTUUATSY Acetobacter aceti WK iHonBmdumey9IndTng (Krusong ef al, 2007; 2010)
weneInigsinsileua (Loofa sponge) Wi lumumsunnd 15y msndeuassinde (Germicide) vuloum
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