. DEVI CE FOR AGEI NG A FERVENTED PRODUCT This invention relates to a device

for ageing a fermented product, nore particularly to a device for ageing a
fermented product quickly. 5 To make a conventional distilled
| i quor includes fernmenting a cereal product by the addition of enzynes,

distilling the fermented cereal product and then continuin [ )
process. The distilled fernented cereal product to be aged%ggé%g%
conpletely purified and may have sonme 10 undesired particles therein.

Thé distilled fernmented cereal produstyis generally aged for several years.
Al t hough hydrogen peroxide or vitamn Cis sonetinmes added during ageing,

the ageing tine can pEVICE FERURGHING'X FERMENTEDePROBODCT i ng of |iquor is

not econom cal and is 15 difficult to mass produce due to the long tine

it takes t } . oot o . et d
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I nvention provides an ageing 20 device for a fernmented product, which
devi ce i Aer@nted product, more particularly to a device for ageing

a fermented product quickly.

5 To make a conventional distilled liguor includes
fermenting a cereal product by the addition of enzymes,
distilling the fermented cereal product and then continuing
the ageing process. The distilled fermented cereal product
to be aged_is not completely purified and may have some

10 undesired particles therein. The distilled fefmented
cereal product is generally aged for several years.
Although hydrogen peroxide or vitamin C is sometimes added
during ageing, the ageing time can not be reduced very

W, much. The distilling of liquor is not economical and is

15 difficult to mass produce due to the long time it takes to
- age.

Therefore, the obiective of this invention is to
provide a quick-ageing device for a fermented product.
Accordingly, the present invention provides an ageing

-~

20 device for a fermented product, which device includes:



an ageing tank for containing the fernented product; the ageing tank having
an inlet and an outlet for the fernented product; an ozone supplying unit
having an inlet pipe and an outl et pipe which are connected to the ageing
tank;.a 5 cooling unit nounted to the ageing tank; an ultrasonic )
vibration unit nounted to the ageing tank; and a thernoneter nmounted in the
ageing tank to detect the tenperature of the fernented product. O her S
features and advantages of the present 10 invention will becone apparent -
in the follow ng detail ed description-of #he preferred enbodi ments with
reference to the acconpanying draw ngs, of which: Figure 1 is a flow chart
‘of agei ng am faagyetiang cchmk ofioc t coftainingntbet fermented producti,gbhe 2 is a
schemati c sectional view of an ageing device of this invention for a
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resonance) 20 spectrum of a Taj n kaoliang w ne; - 3- -
:gmoduct;)an ozone suppl%?hg-un t hgv%%g“anuinlet;pipe:and

an outlet pipe'which are connected-togthé_ageing-tank;,a
5 cooling unit mounted to the agéing-tank};an ultrasonic
vibration unit mouﬁted to-thé.ageingftank;-and'a
thermometer_moqnted in_the_ageing.ténk écxdetect.the
temperature:of-the.fermented.product;
other features and advantages 6f §hejp£esent
10 invention_will,becémeiappargnt in;the_féllbwing detailed
deécription of the preferred embcdimgntg_with_feference to:
the accompanyiﬁg drawings; of which:'a- 
' Figure 1 is;a_f1§w chart-ofjagging a_fermented
product of thié 19vention;
15 . Figure 2 is-é'schematic sectionér-view_of an ageing
device of tﬁis invention for a fermentéd product;
Figufe 3 is a flow chart of,prepéring_a distilled
liquor having a step of chil;ing;
Figure 4(A) is a NMR (nuclear magnetic resonance)

20  spectrum of a Taiwan kaoliang wine;



‘Figure 4(B) is a NVR spectrum of-.an TFai wan kaoliang ol d w ne which has been

stored for 8 years; Figure 4(C) is a NWR spectrum of a Taiwan kaoliang old
w ne whi ch has been aged for 15 hours by the ageing,5 nmet hod of this
invention; Figure 5(A) is a NVR spectrumof a ricé w ne which has an

al cohol content of 53.5% Figure 5(B) is a NVR spectrumof a rice w ne

whi ch has an al cohol content of 53.5% and has been aged for 15 10 hours -
by.-the ageing nethod of this invention; Figure 6(A) is a NWR spectrumof a
ri & wine which has an al cohol content of_44.9% Figure 6(B) is a NWR
spectrumof a rice wi ne which has an al cohol content of 44.9% and has been

aged for 23 15 pjBRares 48)! B WNMY PR iof AR TA¥0RA! RBoliany?-
Figure 1 shows a flow chart for a method of ageing a fernented product. The

met hod inclydes the steps of: (a) cooling a fernmented product in a
cont ai ner?&abyuf‘ﬁt ¥ i\?%ﬂﬁ?é) i Fehef O | ¥eRES/ fernmented product
for oxidation; and (c) applying an
Figure 4(C) is a NMR spectrum of a Taiwan kaoliang
old wine which has been aged for 15 hours by the ageing

3 method of this invention;

Figure 5(A) is a NMR spectrum of a rice wine which

s

has an alcohol content of 53.5%;

- Figure 5(B) is a NMR spectrum of a rice wine which
has an alcohol content of 53.5% and has been aged for 15

10 hours by the ageing method of this invéntidn;

Figﬁre 6(A) is a NMR spectrum of a rice wine which
has an alcohol content of 44.9%;

Figufe 6(B) is a NMR spectrum of a rice wine which

U/ has an alcohol content of 44.9% and has been aged for 23

15 hours by the ageing method of this invention.



ultrasonic vibration to the container to- vibrate and heat the fernented -
product in step (b) for oxidizing the fernented product. Referring .to
Figure 2, an aging device of this 10 invention for a fernented
product includes: an aging tank (20% =having an inlet (21) and an
outlet (23) respectively wth two controlling valves (B); an’
ozone suppl yiRigure t1 (S99whaai iowncharet £arpe {“Sﬂwgnd’ n’d’lﬂ %t pi pe
(33) which are connected to the 15 aging tank (20) and respectlveI{;
have tvkermented| preduchsvcEhe ®ethedy (D): a cooling unit (40) including

a conpressor (41) and a condensing tube (43). which  is nounted to the
upper pwd¢lodesf theestegpsyafank({2@oohing sapfeyneaged,i (prefuct

heat-insul ating menber (45); an 20 ul trasoni ¢ vibration unit (50)
nmount edimt &heohtednegar t{kdn imtnmcaw n@zt)ﬁﬁk iptg) thend ePeted moneter

(60) nounted on the aging tank (20 detect i he tenperature of
5 he ferﬁenmeutﬁdodntpduﬂtIﬂQﬁuQﬁ#%ﬂﬁ%ﬂPedaﬁﬁoJGét ERPLYARRL 38 4 Taiwan

25 kaol t " k (20
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the ozope 2'PRhY M mentea product in step (b) for oxidizing

the fermented product.- |
Referrlng to _Flgure 2, an aglng dev1ce of thls
10 invention for a fermented product 1nc1udes' . an aglng "
tank (20) hav;ng an inlet (21) and an “outlet (23)
respeciively w1th two controlling valvesm(A)-and “(B) ;
an ozohe-supplying_unit (30) having an inlet pipe (31)
and an outlet pipe (33) which are connected to the
15 aglng tank (20) and: respectlvely have two controlllng
‘valves (c) and (D); a coollng un1t (40) ‘including a
compressor (41) and a condensing tube (43). which ie
mounted to;the upper portion of the agiog tank (20) and
is provided with a heat-insulating ‘member (45); an
- 20 ultrasonic vibretion'nnit (50) mounted at rhe iower_portion of
the ageing tank (20);'and:a fhermomefer (66)
-mounted on the aging tank (20) to detect the
temperature of the fermented product.
A 1liquid fermented product (70), such as a Taiwan
25 kaoliang wine or a rice wine, 1s contaxned in the aging
| tank (20). Ozone is introduced to the aging tank (20)

‘through the inlet pipe (31) of the ozone supplying unit
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(30) The cooli ng unit is controlled to keep the i qui d ferment ed- .

product (70) at about [err] to [err] and to effect t he di ssol vi ng of
ozone in the liquid fernmented product (70). The excess ozone which is 5
not dissolved in the liquiid fermented product (70).:is sent out through
the outlet pipe (33). The ultrasonic vidritron unit- (50) is operated at a
frequency of 15000 to 150000Hz to vibrate and heat the  liquid
fermented product (70) in order to oxidize the |liquid 10 f erment ed
product * (70) (3™ il The I|daplingfcwniktds sootrslled’o)te edeeer athe
tenperature of_[err]. Ther eb an_aged groduct i s obtained. The time of
agi ng, from apbimig £ramenhedi PXPRREEC (700 odkcebERY T3P 1FctRgi h3Of Sak
(20)to_ obtaining the aged product, ig.about .3 to - 24 hour s he
hoing Linme |5 ARGHESBERECY han rHie Q4PSDIYidGn 0% CEINE i) RS nbiApad
MWhen maki ng so bean ayce, Vi ar w w.ne, the tenperatute, of ,the
aging tank i B% §t ?&'cﬂf{' ‘?‘é ﬁgsjand BoFPCESR sect 930S WBACh  is
Therefque, the d vi ge _of .thi uct, i s
e o oo afE R eBVAE 40 E0b! SRalth AR e rgs ke
d.' st '.l | ed l_' AU2Lnt but tﬂiﬁ%oufﬁ rQ:ll)grouEigﬁilufstﬁ:é vﬁ%r)e. aﬂ&é'g u1£§ason1c
- svibration unit (50) is operated at a frequency of 15000
- to 150000Hz to vibrate and heat the liquia
\f/ . fermented prodﬁct (70) in order to oxidize the 1liquid
10 fermented product (70) until the 1liquid fermented
product (70) reaches a temperature of 35°C. Thereby,
an aged product is obtained. The time of aging, from
‘applying the liguid fermented product (70) to the aging
‘tank (20) to obtaining the aged product, is about 3 to
is 24 hours. The aging time is much shorter than that of
the conventional aging method. When making soybean
sauce, vinegar, and brew wine, the temperature of the
aging tank is kept at about 4°Cc, -10°C, and -5°'C,
respectively.
20 Therefore, the‘device of this invention
for aging a fermented product is more economical and
can be used for. tiae mass production of a distilled
ligquor or other similar products where aging is-
regquired.

25 Figure 3 shows a flow chart of a method for

pPreparing a distilled liquor by a device incorporating the

present invention.
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Figure 3 shows a f|OMIChart of a method for

preparing a distilled liquor by a device incorporating the present

i nventi on.
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A cereal product, such as rice or corn, is steeped for about
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a tenperature 0

subsequent|ly steaned at a tenperature of [err] and then
-about [err] to [err]. The co6~ed cereal product is fermented
addi tion of enzynmes fromcertain fungi and subsequently . .
The distillate is chilled to about, [err] in order to
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-distilled. The distillate'is:chiiled to about =-10°C in

order = to 'pfecipitate- undesired selid-f particles.
Because the“ distilled 1liguor contained - in the

distillate does not freeze and can be separated. from

the undesired solid particles at infC,_there are no

undesired solid particles in.thefdistiilate, as is the
case in the conventional distillate. Then, the ehllled

and separated dlstlllate is aged for about 3 hours to

24 hours by the aging method

- explained above. The aged fproﬁuet is kept at a

temperature of about 25°C and stored_ih a stdrsge cask
such as an oak barrel. Then, it is blended with an old
distilled liguor and filtered.,.Fihally,_the product is
packeged.

Figure 4(A) shows a NMR spectrum of a Taiwan

kaoliang wine. Figure 4 (B) shows'a_NMR spectrum of

an Taiwan kaoliang o©ld wine which is stofed for 8
years. Figure 4(C) shows ? NMR spectrum of .a Taiwan

kaoliang old which is aged for 15 hours by the aging

[—

described herein. The resonance peaks_of a

methyl (CH3;) proton are at 3.565, 3.54;,?_3.517, and

3.949 in Figure 4(A); 3.567, 3.544, 3.520, and 3.496 in

B T T o S,

©



e e s s e e e s b e e e

‘distilled liguor and filtered. - Finally, the product is packaged. 20

Figure 4(A) shows a NWR spectrum of a Taiwan kaoliang w ne. Fi gure
4(B) shows a NWR spectrum of an. Taiwan kaoliang old wi ne which is
stored for 8 years. Figure 4(C shows a NWR spectrun1of a Taiwan .
kaoliang old which is agedifor 15 hours by thesdgi ng 25 descri bed
herein. The resonance peaks of a methyl [err] proton are at 3.565,

3.541, 3.517, and 3.949 i:n:Figure 4(A).; 3.567, 3.544, 3.520, and 3.496 in
_7 Figure 4(B): and 3.569, 3.545, 3. 5272 and 3.498 in Figure 4(C). Like
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a rice wine which has an al cohol content of 53.5%and is aged for 15 hours
by the ade{® net hod described herein. The resonance peaks of a methyl
[err] proton are at 3.572, 3.548, 3.525 and 3.501 in Figure 5(A), and

3.581, 3.557, 31168 FfgiBds 40Qa) td 2qT)antrignhfl 5 (Y ehéws S BiMR Figure
6(A) shows a NWR
spectrum of a rice wine which has an alcohol content of
5 53.5%. Figure 5(B) shows a NMk spectrum of a rice wine
which has an alcohol content of 53.5% and is aged for 15
hours by the ageing method described_herein. The resonance
peaks of a methyl (CH,) proton are at 3.572, 3.548, 3.525
and 3.501 in Figure 5(A), and 3.581, 3.557, 3.553, 3.534,
10 3;529 and 3.501 in Figure 5(B). Figure 6(A) shows a NMR
spectrum of a rice wine which has an alcohol content of
44.9%. Figure 6(B) shows a NMR spectrum of a rice wine
which has an alcohol content of 44.9% and is aged for 23
hours by the ageing method described herein. -

15 Therefore, a product obtained with the ageing device

of this invention has a good ageing effect.



spectrumof a rice wne which has an al cohel content of 44.9% Fiqure 6(B)
shows a NVR spectrumof a rice w ne which has an al couulugmﬂj“““ mm 9%
and is aged for 23 hours by the ageing nethod descri bEg n .
Therefore, a product obtained with the ageing device of this invention has

a good agei ng effect. 1. An ageing device for a fernented product _
conprising: an ageing tank for containing said fernented product, 5 said__
ageing tank having an inlet and an outl gt for said fermented product; an - =
ozone supplying unit having an inlet pige and an outlet pipe which are -

connected to sai d agei ng tank; a_ceohi?gluggh mount ed at sai d agei ng tank;
10 an ultrasonic vibratio —mount ed- at sai d agei ng tank; and a

t hernmomet er nounted on sajd ageing tank to_detect the tenperature of said

ferment ed produdt. &n %ﬁ?%ﬂﬁdé&Vﬁ%@i@@raQ EermeBled, PEPYUStL, wherein 15

said cooling unit includes a conpressor and a condensi ng tube.
comprising: . S :

an ageing tank fof containing-saidffermentéd product,
5 said ageing tank having an inlet and an outlet for said
fermented product; -
an ozone sﬁppiying unit having an inlet pipe and an v/
outlet pipe whiéﬁ;are connected to.saidfageing tank;
a cooling_unit«mounted at said&ageingﬂtank;'-
10 an ultrasonic vibration unit mouﬁted-at-said.ageing-_
tank;:and-
- a thermometer mounted on said égeiﬁg:tank to detect
the temperature of said fermented product.
2. An ageing device as claimed in claim 1, wherein
15 said cooling unit includes a compreSsér and a condensing
tube.
3. A device as claimed in claim 1 or 2, wherein said
cooling unit is effective to cool said:ageing tank to a
temperature in the range from -10°C to +10°C.

20 4. A device as claimed in any one of claims 1 to 3,

it



3. Adevice as clained in claiml or--2, wherein said cooling unit is

effective to cool sai d ageing tank to a tenperature in the lﬂl‘mmlnm"m"m,
to [err]. 20 - 4. A device as clained in any one of c '
-9- wherein the ultrasonic vibration unit is operable in a freqbienty farige*
of from 15000Hz to 150000Hz. 5. A device for ageing a fernented product -
substantlally as described hereinbefore with reference to 5 t he -
accqnpanylng dr awi ngs. .

-.9-
wherein the ultrasonic vibration unit is operable in a
frequency range of from 15000Hz to 150000Hz.
5. A device for ageing a fermented product

substantially as described hereinbefore with reference to

5 the accompanying drawings.




