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Development of Vinegar Production Process from By-product Water of

Boiled Chinese Water Chestnut (CWC)
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Boiled Chinese Water Chestnut (CWC)

185 uuganyunsisuenluswld auzgaamassunyas ava.

sgdiil 2554 Sy 30,000 v

5 T

gozaiinisite 1 1 Asud dougman wa. 2553 B9 @ousunou .. 2554
wisumsdiniiunstendoumitsnfidiauaznwmng Tnsfwd
Hanthlnsansidu
Fo-ana wnlng)  wieasd agds

& o
¥O-A)0 (N WI1BINGY) MR.WARAWUT KRUSONG

AumHamINMms  seernanIngg dadaunsise 100%
TUTIN wn TuTadnswln
LT QANINNSTUAYAT
Tnasmn 02-329-8000 #® 7278 Tnsens  02-329-8527
E-mail kkwaranu@kmitl.ac.th 4

unnnte

fﬁ'uuﬁ";mmsnﬁmﬂi’r’lumiwﬁ'ﬂ"hﬁlﬁﬂ‘l%’ﬁ]u'?ﬂqﬁuﬁm§'umsNﬁﬁfﬁ’t’umawﬁ'ﬂ"lﬁ'
uadsuRumsemsita s dudensudnvedaddae Tumsmininioimhduud (Chinese water
chestnut wine) Tau14idedad Saccharomyces cerevisiae M30 TavdlZugnmningafies 18 lumsminnf
Wiy 55 wneSutiumihaadudy 20%8nix  wwnili@endania 0.02%  lauouTuioy
Woaila (DAP) 0.5% nag Tadadn 0.1% doBimidedandudu s vhmsmdnfigumgfives 18
teanvgedUszuin 10-12% aelu 7 5y

mstSuanweatiothdu Acetobacter acei FT? Tuszozinm 3 @eu aunsavhly «hide
Vil FT” mnzausulnfhduth Taverfunsyfuanm “iderndy FT> lumsoms S
n3@ 4.5% woztBumueanased 3.5% wiefironinumanuduuievun (Total concentration; TC)
Wy 8 hmstuanm «shibiovdiy FT2 swaw 20 sou (Sunm 82 )

mamsimidueeyninhhduthde «fadiehdu Fre Tudmes@n vwe 20 aas
Wamsthmin 14 Sasldnsidomadiemswisisradru hmsminTaseweszuumsnsinuy
Aederilos fguugiives Wszoznmlumswinudazsevedsendn 2025 Su mswinluszuudisanh
riedilszneumsszdy oTOP il 191185 wlunswind higaiin

nsAnuuBsuifioudunaunnssaaAues “Water Chestout Vinegar® funirduerogniniinga
1u1lszme Water Chestnut Vinegar 1ﬁn?§uﬁﬁ1nﬁiﬁ ganunAL Pineapple Vinegar 1AABEAI1 Com Cider
Vinegar 8619Tiothiy vl Rice Vinegar ‘I?’I'Naﬁ'mnﬁw"hﬁzm dulunstlvessay@ WU Rice



-0

4
Vinegar Iftsamdnwludnefijuuasdfign luumefl Com Cider Vinegar 5898911 @7U Pineapple
g gar

ad d a1t
Vinegar 14612 Water Chest Vinegar 19saananitlunsaifeudiuss

Chinese water chestnut boiled water (CWC-BW) can be used as substrate for wine making, The
nutrients containing 20°Brix sugar, 0.02% MgSO , 0.5% di-ammonium hydrogen phosphate and 0.1% yeast
extract were added into CWC-BW with pH 5.5 adjustment. After fermentation by Saccharomyces cerevisiae
M30 at room temperature for 7 d, the 10-12%v/v alcohol content in CWC-BW wine was obtained.

After adaptation of Acetobacter aceti FT, an vinegar producing bacteria, for 82 d with 20 cycles of
adaptation, the FT was suitable for vinegar production by using CWC-BW wine containing 4.5% acidity and
3.5% alcohol (called TC =8) as substrate.

The FT culture was used for CWC-BW vinegar production in 20L plastic tank. The fermentation
conditions were 14L fermenting mash, aeration by shaking the tank twice a day, semi-continuous at room
temperature. The 20-25 d of fermentation time was taken place in each cycle. It was the longer process, but it
is suitable for small scale producer due to the low production cost.

Comparison of flavor and taste of vinegar among CWC-BW vinegar, comn cider vinegar, rice
vinegar and pineapple vinegar was conducted. Flavor of CWC-BW vinegar was acceptable as same as
pineapple vinegar, but were lower than corn cider vinegar (p<10.05). While rice vinegar provided the lowest
acceptance in flavor. In case of vinegar taste, the rice vinegar showed the highest acceptance (p<.0.05). Both
pineapple vinegar and CWC-BW vinegar showed the strong acid taste while com cider vinegar provided the

more smooth taste than both.
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1. PDA (Potato Dextrose Agar PDA)

Potato 20
Dextrose 20g.
Agar 20g.
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2.Yeast Malt medium (YM medium)

Yeast extract 3 g
Malt extract 3 g
Peptone 5 g
Glucose 10g.
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msnanududusnasgn 0.1 N NaOH  ¥14TA04q acid  potassium phthalate (potassium hydrogen phthalate
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2. Phenolphthalein
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