21 April 2006 M CROFLORA AND BRI NE COMPCSI TI ONS FOR USE | N #FHAPHIERGBUCTI ON
OF UNCOOKED STI NKY TOFU ( CHAW TOFU) AND METHOD FOR PRODUCI NG UNCOOKED
STINKY TOFU (CHAW TCOFU) Field of the Invention The present invention
provides a microflora suitable for the production of uncooked stinky tofu
(Chaw Tofu), a brine conposition for producing uncooked stinky tofu
suitable for the growh of the mcroflora and the nethod for producing
uncooked stinky tofu by using the mcroflora and brine conposition.
Background of the invention Stinky tofu is a special conventional fernented

food in our \g roduced through open
f er nent ati on %Uﬂco%wﬁmgmég @@§%§@§BJN BHEveget abl es and
shrinps etg, remaining in the natural environnent; allow ng the

sal t
put r ef act IP&OB{JQ’H@NI%W@@(H{EB STHNK ¥UTOFU { (DEASWLT@FU?MNB (the
fermentation liquid for stinky tofu); imrersing and fernenting the tofu
squaresMETHg@lep?O ' ofu from
brine (Su,.Y. C Traditi o@émmoﬁﬁgﬂ%?;ﬂgﬁ%@m{%m%ﬁ%g&éem ngs ‘of
“the O E:niﬁlfgeimsnted Foods, p. 15, Food Industry Research and
devel op 0 Y ; Taiwan, Hsinchu, 1980). Stinky tofu is obtained by

an al kal i ne fermentation. For the fermentation, the m croorganisms used

are abl &he presguirinyeptien providsns micofioth Bajtals G5 ﬁ@%r@cﬁﬁhbﬂ%? uhfookdg conmpany
with rel ease of ammoni a and i ncrease of pH val ue. The main m croorgani sm

used i nstidke tahk aChRETHEN BN AE Q e
m croorggr%?srrs g!t:ral nsﬁj)used are c,p% allg fprgczu(?]r%%t Plﬁcé’ok?frsﬁ?:l@’l FWar enzynes’
YGE-AUx.0.C | - 1 21 April

~to hydr anm.no aci ds CaPTS\
2006y QliMBE &7 8L gllo% oP 3 Tl ofiora and the et gfor producmcr uncooked stinky

tofu by using the microflora and brine composition.

Backeround of the invention

Stinky tofu1 is a special conventional fermented food in‘our country. The conventional
~ stinky tofu is produced through open fermentation which comprises curing the
ingredients such as vegetables and shrimps etc. by salt; remaining in the natural
environment; allowing the putrefaction of the ingredients to thus obtain the stinky brine
(the fermentation fiquid for stinky tofiz); immersing and fermenting the tofu squa;; n
- the stinky brine for 4-6 hours; and recovering said tofu from brine (Su, Y. C. Traditional
fermented foods in Taiwan, In Proceedings of the Oriental Fermented Foods, p.15, Food
Industry Research and development Institute, Taiwan, Hsinchu, 1980)
Stinky tofii is obtained by an alkaline fermentation. For the fermentation, tl".l&
microorganisms used are able to'hydrolyze proteins to amino acids and peptides in
accoﬁpmy with release of ammonia and increase of pH value. The main microorganism |

used in the alkaline fermentation are Bacillus sp. Most of the microofganisms strains

used are capable of secreting extracellular enzymes to hydrolyze proteins to amino acids
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—and peptides and rel ease ammoni a during the fernmentation (V@ﬁ&pr'b200§nd
"ang,' '‘D.Y.C., A kaline-fernented foods: a review with enphasis on pidan
“fermentation. Crit. Rev. Mcrobial. 22:101, 1996). The strains for
fermentation mainly exist in the stinky brine conventionally used.
"Therefore, the quality is not steady; for exanple, the flavor of the

- products is varied depending .on each batch of the brines, even if
“conprising the same ingredients. In addition, in the production of stinky
"~brine, the ingredients are only roughly cut and thus not easily degraded.

- Therefor f the .m.croo nisns.is slow_1In general, it takes
nore thgﬁdg%é(}'ﬁﬁgn q\g\%beta “c%%ﬁ‘%fi%“%%g?%?lﬁ%tl% AnS, ung, PReCuse of open
fernmentation, the odaor produced in the fernmentati on cause the insects to
gat her ?%&leﬁé?meaﬁ?é ipags: aggwewTwith smphasist oropidas farereytaionr CcbbReover, a
vari ety of pathogenic and fungal infections harnful to human health coul d

happen ®&siobial. Z2d 0dei296p a net hod for produci ng uncooked stinky tofu for
sanitation, safety and high quality purposes is necessary. Summary of the
i nvent i ¥he QAQine 4 j t jonyenti.on i s: rovide a. meroflora

suitabl e for tgéﬂo ﬁ(r}%ﬂglit%%a?%ﬁ %%m&u%%%olbgt%es%yﬂoqn& ‘EEBVS%OEFI]EX Useht ai ned by
screeni T‘Eer@fc])dei ﬁenti fication Eir_o conventional stinky brine. Therefore, a
pr oduct i 07 oF & (AT JEREY ISPqtHsRdYs f SRR Rgthg laor of thediroduses isamriedat i on usi ng
the mcroflora is possible. One objective of the invention is to provide a
brine cOSBENE oBreaclybaishafitbe bgnashevenifconipeising tthelkymé dfodediests al e for the
gromh of the mcroflora of the invention, and the preparation.

Us 1. ( S\ SMEids; BAYe pQuiticilof\pinky b@0thoBhdredieste 86 dufdy Finffcut A havent i on
1 -

not easily degraded. Therefore, the g;bv&th of the microorganisms is slow. In general it
takes more than six months to complete the fermentation. Owing to the use of open
fermentation, the odor produced in the fermentation cause the insects to gather together
and lay egg_s.; :_The sanitation ié very poor.- Moreover, a variety of pathoéenic and fungal
infections harmful to human health could happen easily. -

To develop a method for producing uncooked stinky tofu for sanitation, safety and high

quality purposes is necessary.

Summarv of the invention

One objective of the invention is to provide a microflora suitable for the production of
uncooked stinky tofi, which is obtained by screening and identification from
conventional stinky brine. Therefore, a production of uncooked stinky tofu having good
flavor and sanitation using the rnic}oﬂoré. is possible.

One objective of the invention is to provide a brine composition for producing the
uncooked stinky tofu suitable for the growth of the microflora of the invention, and the

preparation.
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The object of the invention is to provide a nicroflora suité&bPerF06; he
production of = stinky tofu. Lai, et at has studied the production of stinky
tofu wherein the screening of mcroorganisns for brewi ng stinky tofu based
on the capability of hydrolyzing protein (Lai, M N., Production of

Chaw Tof u, Food Industry 9:3 pp.25-26 (1997)). The bacteria capable of
hydrol yzing protein are isolated fromconventional stinky brines wherein
the major of the microorganisns strains are B. nmegaterium B. polynyxa, B.
pum lus and B. subtilis, in which the |ater two strains are the ngjor

strains éor fernentation (Lee, S. F., Wang, C. B., and Chang, P. P., The
| sol'at i oRl 5 } on of Protein hydrolyzing Bacteria from

Chaw Tof u, Food Science 23:1 (1996)). However, we found that the

f er ment atheonbjest afithe miembonuisito pravide Aghierdflorakitabl fopthdpRMuctifcepr di ng to
the present invention, a mcroflora for fernentati on was obtai ned by

. screeni ngingptbfidentification fromthe conventional stinky brine. According

to the invention, two main mcroflorae, A2 m crobial group and S3 m crobi al

group wgr t.ai ped.. Th creeni step..conmprises collecting the stinky

bri ne \é\gﬁ‘% §§ af ir}%msﬁ‘/‘glre?oﬁg I%{Pg‘é‘g%ni Rt fHP%)Vaﬁ?ﬁ’dW%ﬁ'i"% S rigrepRagi Ay t he
collected stinky brine sanples wth a stinky odor, selecting the desired
mi cr of | FREOCRganISmS fakbrevmecipkbtefu hased; anr b icapability PBGYolyEROW®ENC 1 -3 21
April 2006 group mainly conprises Bacillus sp., Enterococcus sp. and _
Lact obadi4l 6 Np.Praduttiss of Glamebofl| FoodUupdisiynd:y fpoampeé FeS9BRCiTHeus sp. and
Ent erococcus sp. The identification of the mcroflora was conducted. by the

M cr obi ghctbifie BhipableCatt hfifoly S bR A ' 5 ) Bacteria
| dent j.fi c(:';xt j.on I-5bay Gas %h??%zr?%f g{?&]%%'g -lﬁat%goglng%ﬁeﬁt%g{% 3S/d%§|( %ZT,?E;HP

pli ron. Nagt.e 288 1985) . ). A di the  stapdard ti t
ARSI e e 858 ol S 1

pumilus and B. subtilis, in which the later two strains are the major strains for

. fermentation (Lee, S. F., Wang, C. B., and Chang, P. P., The Isolation and Identification
of Protein hydfolyzing Bacteria from Chaw-Tofu, Food Science 23:1 (1996)).
However, we found that the fermentation in the brine using a single strain is not good.
Accordiﬁg to the pfesent mvention, a microﬂo;a for fermentation was obiained by
screening and identification from the conventional stinky brine_.
According to the invention, two main microflorae, A2 microbial group and S3 microbial
group were obtained. The screening step comprises collecting thé stinky brine samples
| from various places in Taiwan, diluting and plating the collected sﬁnky brine samples

* with a stinky odor, selecting the desired microfiora. After identification, A2 microbial
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—are prepared by collecting bacterial cells, saponification, 2k&PAL2M6; on,

! extraction and washing with an al kaline solution. The resulting FAVES are

“analyzed with a Hewl ett- Packard nodel HP 5890A gas chromat ography which
was equi pped with a capillary colum, a flane ionization detector, a 7673B
automatic sanpler, and a 3396B Integrater. ldentification of the FAME
~fingerprints of isolates were perforned using the M DI database. According
to the identification nmentioned above, the A2 m crobial group mainly

conprises Bacillus sphaericus, Enterococcus sp. and Lactobacillus sp.,
re _Col |l ection (CCTCC) .

whi ch d ited wit I na er For Type | t )
~ ‘under -%O@u%%%g't éo%ﬁ‘? af?#ﬂ‘éfp'z%géﬁg‘ioﬁﬁ‘snﬁﬁﬁéﬁl %B?QE?F@W P Beé &ber 1998.
The Si group, mainly _ conprises Bacillus sphaericus, Enterococcus avium
* Ent er oc S¥Eipbiat &O¥B mainly somprares Bacidiogn eodiEntbrocnrsys sghi ch was deposited with
China Center For Type Culture Collection (CCTCC) under the Budpest Treaty

under adbesidemificmiorbef 1128824 0ftraSwasDesRNbRE tho AR I\/E%Biiaﬁ-gdenﬁﬁgaﬂoﬂvemi on
provi des brine conpositions suitable for the gromh of the mcroflorae to

0 VP S, SO B CRRmect Bty (5BF) Bt oot REPES Gh o BB on of a2
(UVPSLSTCTE O 472 pprif "0 ror Vi PR
Fer mont &t PR CoLToy Betls, B Epaliion hbrurvng! ditnai cordo todbbe for  the

fermentation of A2 mcrobial group is conposed of cabbage or amaranth,
banboo, Stapdrd opertionRenaaad srabitsis metkodsy the fittyarjiaséthylaed sstels@PARHYr the
fermentation of S3 is conposed of cabbage or amaranth, banboo, tofu and

salt, daesprepdred bylcuﬂ@;tﬁ% FHaG@zial'T&ﬁs,Wab@ﬁﬁé&%ﬁ?ﬁ%e%ﬂ%g&uéﬁgagg& Log the

fermentation of A2 microbial group preferably €s C age or

-amar ant R RARRR an 2R Wb Y rnk %s‘dhing FAMESAd %aY))zgcrl] %Ju a I—algucfiletb

Packard model HP 5890A gas chromatography which was equipped with a capillary

column, a flame ionization detector, a 7673B automatic sampler, and a 33968 Integrater.
Identiﬁcatiogg_ of the FAME ﬁngefprints of isolates were performed using the MIDI

database. |

According to the identification mentioned above, the A2 microbial group mainly
comprises Bacillus 5phaeri&us, Enterococcus sé. and Lactobacillus sp., which was

deposited with China Center For Type Culture Collection (CCTCC) under the Budpest

Treaty under accession number 98023 on 8 December 1998. The S3 group mainly

comprises Bacillus sphaericus, Enterococcus avium, Enterococcus casseliflavus and

Enterococcus durans, which was deposited with China Center For Type Culture

Collection {CCTCC) under the Budpest Treaty under accession number 98024 on 8§

December 19§8.

Further, the invention provides bﬁne compositions suitable for the growth of the

microflorae to produce uncooked stinky tofu, including a brine composition most
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- salt. The brine conposition suitable for the fernentation of18@riR®6obi al

- group preferably includes cabbage or amaranth, banboo, 30-50 % (wv) tofu
~.and salt. The brine conposition suitable for the fernmentation of A2 group
nore preferably includes 20-40 % w v) cabbage or amaranth, 10-30 % w v)
banmboo, 30 % (wWv) tofu, 5 % (wv) shrinp and 0.5-1.5 % (wv) salt. The
brine conposition suitable for the fernentation of S3 group nore
preferably includes 20-40 % (w v) cabbage or amaranth, 10-30 % (W V)
banboo, 40% (w v) tofu and 0.5-2 % (wv) salt. According to the invention,
the stink Fr'ne ich is obtained fromthe fernentation of A2 mcrobial
group i ﬁ‘Bﬁ? eatoécfhf’ ermeatalen of Abmpeebiel srpupypedibl byideorompveitivermesat at i on of
A2 mcrobial group, which can be used to produce uncooked stinky tofu

havi ng bstablerfor fhedfernrentaridn pf B3 atieobiel grohe Thé bk dnpgitionkiiedbid for Obt ai ned
fromfernmentation of S3 mcrobial group inoculated to brine conposition

sui t abl thefformdn@ioch@F MENhREJHRD uip&}é”c%ﬂi)&sreafe,keﬁbbgaggpmm%@gbc nbe used to
aving be

produce uncooked stinky tofu ter appearance, va(@foot exture and
prefere . weve i nwvi ew of the.poor .r %%ts of the _sensory preference
eval uat ?’(gﬁ So:'gggjt 5 sl oFﬁe §PB%&%IBH?S“F%S‘ETL&E§ T bRg FrEmpRiatigeliPats ng S3
U \PTS\SYC\E. AW 000 1 -5 21 April 2006 mcrobial group to brine "

conposi $90eRPsed Pt eabbegerosamarnth, dambee, gofummdshlt Adbesinot inbliidé shrigpoup.  S3
m crobial group is not suitable for the fernentation of brine conposition

cont ai niimgbriter ¢omppositioa sukibiofbrafe fdh@entaNSNbF AN FiRfobi SRRl IB}Qfe' jynky brine
useful for the production of wuncooked stinky tofu conprises a direct

i nocul -at ' tA@ o) Koo N | ati.0 fter the
oubar daesabhaat of AR bt B0 L8: ) sol P SR BBl iy

brine to,steril.ed brine conpositiaqgn, a fernmentation in an closed-style to
producedt | ﬁég bngpi(i%qpom%orrlm smtabtle o e fermentation of S3 microbial group yl

preferably includes cabbage or amaranth, bamboo, 30-50 % (w/v) tofu and salt.

The brine composition suitable for the fermentation of A2 group more preferably
includes 20-40 %o(w/v) cabbage or amaranth, 10-30 %(w/v) bamboo, 30 % (w/v) tofu, 5
% (w/v) shrimp and 0.5-1.5 % (w/v) salt. The brine composition suitable for the
fermentation of S3 group more preferably includes 20-40 % (w/v) cabbage or amaranth,
10-30 % (w/v) bamboo, 40% (w/v) tofu and 0.5-2 % (w/v) salt.
According to the invention, the stinky brine, which is obtained from the fermentation of
A2 microbial group inoculated in the brine composition suitable for the fermentation of
A2 microbial group, which can be used to produce uncooked stiﬁky tofu having better
flavor and preférence. The stinky brine, which is obtained from fermentation of S3
microbial group inoculated to bﬁne composition suitable for the fermentation of S3
- microbial group, which can be used to produce uncooked stinky tofi having better
appearance, flavor, texture and preference. However, in view of the poor results of the

sensory preference evaluation of stinky tofu produced, the stinky brine by inoculating S3
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The invention also provides a nmethod for preparing tncooked 23APAky0q6f u,
 which uses the nicroflora and the brine conposition of the invention. The.
~.met hod conprises pouring the tofu squares into the fernented stinky brine

produced fromthe mcroflora and brine conposition of the invention; and
imrersing the tofu for .0.5-12 hours, preferably 4-8 hours, at room
tenperature. The resulting uncooked stinky tofu should be washed with

fresh water. The uncooked stinky tofu of the invention is suitable for the
"production of the eatable stinky tofu by such as steam ng, cooking, flying

and stew ng.steps, with soysauce. The follow ng exanples are used for
further™9 &f@t ?pQPP g e PEFPR Syitable forethe fermantationoef A2 euicfapial

fermentation and net hod for preparing uncooked stinky tofu of the
i nvent i greupb3 misroliial groiprist naiguitiide iforvibetitarentdioansdieine GipoHtien 1
U 1Pt S\SYCE. Q AW3CC 1 -6 21 April 2006 Screening and Preservation of the
M cr of Iwgeajﬁjﬁotgmgnp_nventi on Ten sanples of the stinky brines were collected
from various Tocations in Taiwan two sanpl es were produced by the

i nvent i le 1. Ten f.stinky brin s transferred to
t he stgirnllfellcla:l o?rﬁ‘éﬁﬁeu&egﬁﬁ?n %ﬁtpéprg%ﬂ&T@Pﬁ%Bs%@rﬁéﬁﬁ%ﬂ CBN 8H C for
one nont h, tl}éee operators snelt the fernmented brines to determ ne which
Cbrine YEROKPds kR 1OBY 69MPrISEE 2:4it80t naculstion of the Szezsadried backeriasar e t he
production of the stinky odors. The fernented brines transferred from

~sanpl esn®ulaBoanfedihdimtubmionpf ddbaeteria be phitd, 0Ky treggbrmalibg of thaREHigy red brines
mediumwi th, a stinky odor after the fernentation were diluted and pl ated

MG ST i e B R R
brine.
‘The invention also provides a method for preparing uncooked stinky tofis, which uses the
microflora and the brine composition of the invention. The method comprises pouring
~ the tofu squares into the ferménted stinky brine produced from the microflora and brine
composition of the invention; and immersing the tofu for 0.5-12 hours, preferably 4-8
hours, at room teinperature. The resulting uncooked stinkﬁ tofu should be washed with
fresh water. The uncooked stinky tofu of the invention is suitable for the production of
the eatable stinky tofu by such as steaming, cooking, frying and stewing steps, with
soysauce.
The fbﬂowing examples are used for further illustrating the microflora, brine
composition used for fermentﬁtion and method for preparing uncooked stinky tofu2 of the
invention, buf not for limiting the iﬁvention.
Exarﬁples

Example 1
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inoculated to' another steriled brine nedium After one nonéhAgfil 2098 c| ose
"style of fernentation at 30 C, the sane operators snelt the fernented

bri nes and determine which dilutions still have the stinky odor. The types

of the microflora were decreased and the essential microflora thereof were

" determined. The results were shown in Table 2. The fernented brine
inoculated with mcroflora at 103 x dilution with a stinky odor were E, S

and W The fernented brine inoculated with mcroflora at 102 x dilution

with a stinky order were A and F. In addition, the fermented brines

i nocul ated vvlth croflora through dilution and plating of the samples C,

: jang Presecyation ofthe M o ¢he Inventionesi red mi crobi al groups
were preserved by freezing and re-designated as A2, E3, F2, S3 and WB. The
mi cr obi dkn gemplpsofithe atinkst brires evbré raliactedédni O2RdUsAbbdtione i Matwah BRgUl at ed i n
the brine conposition to carry out the stinky odor-production test. The

| 1: | PTShaYTEwid broRit by e ﬁEI?&tcEf’s'I ¥bE i gﬁn% 1P BPEFg il OF 21

counts of m croorganl snms” of stin rine es ‘col

results T. 2. rricr ups /A2 and S3 produced a
sti nky O‘é’g?l{ﬁm gptottﬁﬁséf,’le% ‘Iﬁbr A&&%&’Fﬁ%‘i“ ed Iﬁ"’é@ﬁ@é‘P@§P§%nt ai ned in
"A2 mcrobial group and S3 m CI’ObI aI group, the mcroflora were diluted and

pl at ed ThicrShe medithnhret spératoes smelt therfantarsdybrizet fcdRemiad tvalch bkhe
i ncubati on aerobi cally at 30 C for 2 days and were identified by the

M crobi I nt| fi C%él P‘ﬂ%/stem gnd that A2 m crobi al gllr oup
‘mainly’ Jady St%W&éF?H?ﬁ@ terppake SuERC the Pradurtion ot db%am I I us sp.
S3 m crobl aI grou mai nl y conposed of Bacillus . sphaericus,

'Ent er ocBkngderyi T feEn@Iéf:d)btm trensferasfoom Samples By@ afhi érdomopmd&cedur ans.

Table | Sanple
the stinky odor. The transferred brines medium with a stinky odor after the fermentation

were diluted and plated into TSA medium. After the aerobic incubation at 30 °C for 24

hours, the bacteria in each of the dilutions were respectively scraped by loop and
inoculated to’another steriled brine medium. After one month of the close style of

fermentation at 30 °C, the same operators smelt the fermented brines and determine

which dilutions still have the stinky odor. The types of the microflora were decreased
and the essential microflora thereof were determined. The results were shown in Table 2.
The fermented brine inoculated with microflora at 10° x dilution with a stinky odor were
E, S and W. The fermented brine inoculated with microflora at 10% x dilution with a
stinky order were A and F. In addition, the fennehted brines moculated with microflora
through dilution and plating of the samples C, D, H and I did not produce stinky orders.
The desired microbial groups were preserved by freezing and re-designated as A2, E3, -
FE, S3 and W3. The microbial groups were activated from the frozen culture and

inoculated in the brine composition to carry out the stinky odor-production test. The

U APTS\SYCAE -CHAW.DOC 1 ’ -7-




"No. Sanpling Place pH NaO %21 April 2006 Total Counts of 2MAIb¥Rani sms

(cf u/it)—1-AWang- Chi— Sti-nky Tofu, Kuang 5.721.89.0-X 108 (aerobic) Fu Road,

Hsi nchu City8.5 X 108 (anaerobic) BStinky tofu vender on Chung 5. 341. 31. 3 X
- 108 (aerobic) Cheng road, Hsinchu Cityl.3 X 108 (anaerobic) CStinky tofu
vender on Tung 5.541.95.6 X 107 (aerobic) Hwa street Tai pei Gtyl.1 X 108
(anaerobic) Du Chaw Chih Chia, Kuang 7.721.49.0 X 107 (aerobic) Chou
Street, Taipei2.7 X 108 (anaerobic) U kflS%rp_ cav.xc i-21 April 2006 E

T

results were shown in Table 2. The microbial groups A2 and S3 produced a stinky odor
after the activation.

For identifying the species contained in A2 microbial group and S3 microbial group, the
microflora were diluted and plated on TSA medium. Isolates Vwere randomly selected

after the incubation aerobically at 30 °C for 2 days and were identified by the Microbial

Identification System. We found that A2 microbial group was mainly composed of
Bacillus sphaericus, Enterococcus and Lactobacillus sp. S3 microbial group was
mainly composed of Bacillus sphaericus, Enterococcus avium, Enterococcus

casselifavus and Enterococcus durans.

Table 1

The pH values, NaCl percentages and total counts of microorganisms of stinky brine

samples collected in Taiwan

Sample | '
o . Total Counts of
No. - Sampling Place PH |NaCl % Microorganisms
(cfu/mL)

8 .
A |Wang Chi Stinky Tofu, Kuang | 5.72 [ 1.8 9.0 X 10° (aerobic)

Fu Road, Hsinchu City - 8.5 X 10® (anaerobic)

. 8 .
B (Stinky tofu vender on Chung 5341 13 13 X 107 (acrobic)

Cheng road, Hsinchu City 1.3 x 10 (anaefobic)
5.6 X 107 (aerobic)

C | Stinky tofu vender on Tung 5.54 1.9
Hwa street Taipei City 1.1 X 10® (anaerobic)

9.0 X 107 (aerobic)

D Du Chaw Chih Chia, Kuang 7.72 1.4
Chou Street, Taipei - 2.7 X 108 (anaerobic)
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"G SWH.I J Stinky tofu store on Lin Yi 5.642.91.0 X 109 (a@ﬂé\ﬁﬂ'@oo@tree
oo Tal-pei-te-0-X%-109-(-anaer-obi-¢)-—-Ku-Ti-ng--Mar ket Tai-pei 5:201:-81: 3 X109 _—
(aerobic) 1.4 X 109 (anaerobic) Wi M ao Market, Kaohsiung6.121.51.4 X 107
(aerobic) 2.4 X 107 (anaerobic) South Men Mar ket, Tai pei 6. 082.21.8 X 109
(aerobic) 1.5 X 109 (anaerobic) West Men Market, Taipei6.857.33.1 X 108
‘(aerobic) 6.0 X 108 (anaerobic) Yi Yin Co., Da Pi, Yunlin Conventional
stinky brine made by ourselves (1) Conventional stinky brine made by
ourselves (2) Table 2 Results of stinky odor production at different ..
s(;reemnd St+eps —A—he p+0c68S of screenin nmcro Iorafromstlnky brlne
sanpl es legs : 1.0 X 10° (aerob
, E  [Stinky tofu store on Lin Yi 5641 2.9 ' (aerobic)
street, Taipei 1.0 X 10° (anaerobic)
. ’ - 9 .
F | Ku Ting Market, Taipei 520| 18 | 13 10 (acrobic)
1.4 X 10° (anaerobic)
7 .
G Wu Miao Market, Kaohsiung | 6.12 1.5 1.4 X 1.? (aerobic)
: 2.4 X 10’ (anaerobic)
9 .
S | SouthMen Market, Taipei | 6.08 | 22 | 13 10 (acxobic)
1.5 X 10° (anaerobic)
. 8 .
W | West Men Market, Taipei | 6.85 | 7.3 | 31 10" (aerobic)
6.0 X 10° (anaerobic)
H Y1 Yin Co., Da Pi, Yunlin — — -
I |Conventional stinky brine made| — — —
by ourselves (1)
J |Conventional stinky brine made| — — —
by ourselves (2)

Table 2

Results of stinky odor production at different screening steps in the process of
screening microflora from stinky brine samples

Sample Inoculation with |Inoculation with
No. Transfer micrpf]ora diluted microflora
and inoculated on | activated from
plate (dilution folds)| frozen culture
A +* +(10%) +
B
C +
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Sanple. No. A B C Transfer +* Inoculation with m croflora df Apfiled06and
—i-nocul-at-ed-on—pl-at-e—(-di-tuti-on-folds)—+-102) -roeut-at--on-w-t-h-—ni-ef-of-H-ora-
activated from frozen culture U % MSYClc-CN. | F. 000 I D+ E++(103) F++(102)

"G S++(103) + WH(103) H+ 1+

D +
E + +(10%)
F + +(10%)
G
S + +(10%) - +
\ + +(10%
H +
I +
]

* 1+ represents the prbduct_ion of stinky odor

Example 2

Brine Composition and Production of Stinkv Brine

The brine composition suitable for the fermentation of A2 microbial group comprised 30
7o (wiv) cabbage, 20%(w/v) bamboo, 30%(w/v) tof‘u, 5%(w/v) shrimp and 1%(w/v) salt.
The brine composition suitable for the fermentation of $3 microbial group comprised
30%(wfv) cabbage, 20%(w/v) bamboo, 40%(W/v) tofu and 1%(w/v) salt. After the
ingredients were homogenized, 200ml brine medium was poured into 250ml serum

- bottle and then steriled at 121 °C for 45 minutes. Eight hundred m! of the brine mediurn
in a 1000 ml serum bottle was sterilized at 121 °C for 60 minutes,

The microflora for fermenting the brine was activated from frozen culture. Seventy-five

UAZISASYCAE-CaAF . D0C _ -10-



J.+ represents the production of stinky odor Exanple 2 Brinélésfpé6tion
~and Product-i-on-of--8tinky-Brine-Tthe-brine-conposi-ti-on-sui-t-abl-e-for—the—rmmmm—
- fernment atl on of A2 microbial group conprised 30 % (w v) cabbage, 20% W v)
banboo, 30%w v) tofu, 5% wv) shrinp and 1%wv) salt. The brine
- ~.conposition suitable f or the fernmentation of S3 mcrobial group conprised
309w v) cabbage, 20%w v) banboo, 40% wW v) tofu an d 19w v) salt. After
the ingredients were honogeni zed,, 200m brine medi um was poured into 250ni
serum- bottle and then steriled at 121 C for 45 m nutes. Eight hundred m :
of the br| in a 1000 serum bottle was sterilized at 121 "C for
60 mi nut e% a?'rﬁ&?lgf"i’aér%(e? @?at?fbﬁﬁé?ﬁﬁ (Eryptieasb SopeAgan (BBLS, Mayiast)f r om
frozen cultqlijre geventy five U\?21$\3YC\-c-M 7.Dx 1 -10 21 April "2006 gl
bact er i al medmym ad wes ineubmedaeadisicallynt 3G (L a L

t Lo 2§4I%hf‘s %@8&8‘%}?@ EIE%EEH%‘{M s. The

Maryl and)) nedi um and was incubat ed aer obi cal ly at
| ogp and inoculated to the sterilized

bacteria 1 J.om

brine medi um %a?%b? tfo&»s%n 1519? atSﬁa t°1‘ fremizsd ibone wreslivzar fibe dlasaistydd 030 C f or

one m)nt;, npl e 3 Production of Uncooked Stinky Tofu Sixty pieces of

tofu squ F’é%e%'foé"}fﬂséé@'@dpnt@tqﬂ ‘Eafor phamibhth. case. They were i mersed in
1600 m of stinky brine at roomtenperature for four hours. The uncooked

stinky t Gxam pies e recovered and washed with fresh water to obtain sanitary
uncooked sti nky tofu. Exanple 4

Production of Uncooked Stinky Tofu

Sixty pieces of tofu squares were placed in a clean blastic case. They were immersed in
1600 ml of stinky brine at room temperature for four hours. The uncooked stinky tofu
were recovered and washed with fresh water to obtain sanitary uncooked stinky tofu.

'Example 4

) Sensory Preference Evaluation

The uncooked stinky tofu produced from the above examples was reﬁigeratéd at4 C
overnight, and then fried. The mitial frying temperature was 150 °C. The sensory

preference evaluation was then carried out.

There were fifty sensory evaluators to carry out the sensory preference evaluation for
appearance, flavor, texture and preference of stinky tofu (with pickles). The samples
were randomly supplied and numbered. The results of sehsory preference evaluation
(evaluated on the basis of nine score, 1=highly unfavorable, 9=highly favorable to
conventional stinky tofu) were treated with a computer and analyzed by Statistical
Analysis System (SAS). The evaluation results were shown in Tables 3 ‘and 4.

Table 3

Uz \PTSVSYCAE - CEa%. D0C 1 ' : P I




..Sensdry Preference Eval uation The uncooked stinky tofu prodddé@rik298 t he

- "above -exanples was refrigerated at 4 C -overnight, and then fried. The
~initial flying tenperature was 150 C. The sensory preference eval uation

was then carried out. There were fifty sensory evaluators to carry out the
sensory preference evaluation for appearance, flavor, texture and
preference of stinky tofu (with pickles). The sanpl'es were randomy
suppl i ed and nunbered. The results of sensory preference eval uation
(evaluated on the basis of nine score, 1=highly unfavorable, 9=highly
favorable to k6 conventional stinky tofu) were treated wwth a conputer and
anal yzed Bfsdisaisenspeapreferonat yeilintisy SoreminkSasHh prﬁ%ecﬁbf)ﬁiﬂ%ﬁlﬁﬁg} tﬁf lts were
shown in RadKesni Qﬂgﬁ T X YO\ =-..cta., nx | - 11 Reésults of
sensory prefer enégrggieval u St’i%?rrlﬁfg? g%@@?(@?%?‘ﬁlnﬁ%%ﬁed by inocul ating the
A2 and S3-mcrohial groups to brine conposition containing shrinp

M (_:roflor’!éé%gjg@q_gg@tgj nISeFI avor Text ulgl%Pr ef erlence A26. 78] ab. 96 ao. 4 ja6.34 a
S35. 56 b5 : b ABPHIANCE ¢ . FIENET nedn vBEXiEEe wi | h Prefersncee ljetters
in each dolu have ho _signifr¢ant drffergnees.—rable4—Resuts—of sensory
preferende e uatiop f®28stinky t506 *prodyced. by® i noclul at§rg® cA2 land S3
m cr obi al| groups to prime tonpoprtot—hot—g¢ent-at-piRg-shrinp M croffl ora No.
A2 S3 S3 5.56° 520° 5.62° 5.42°

a and b: The mean values with the same letters in each column have no
significant differences.

Table 4

R;sults of sensory preference evaluation for stinky tofu produced by inoculating
(Az‘and ‘SB microbial groups to brine composition not containing shrimp.

Microflora No.| Appearance Flavor Texture Preference
A2 6.30° 586% ' 604° 6.08°
83 6.36° 6.50* 6.28 ® 6.78

UAAPTSASYCAS - (oA, 000 1 ’ - 12 =




- Appearance 6.30 a 6.36 a Flavor 5.86 ab 6.50 a Texture 6.042A4Aprb2008
«-Pref-erence-6.08 -b-6.78 a u-MV rn; -caaux 1 -12 CLAI M5-21 April-2006 1. -An -
aromatic fermented stinky brine useful for producing uncooked sti nky tofu,
said brine being the product of a. nethod conprising inoculating a brine

m xture which conprises cabbage or amaranth, banmboo, 20-40% (w v) tofu,
2.5-10% (W v) shrinp and salt in water, with mcroflora designated A2 and
whi ch was deposited with the China Centre For Type Culture Collection
(CCTCC) under the Budapest Treaty under accession nunber MB8023, or the
mcroflora designated S3 and which was deposited with the China Centre For
Type Culture Collection (CCTCC) under the Budapest Treaty under accession

humber MB8024, and fermenting said i noqy ajg@ m xture for sufficient time
to produce an aromatic fernented stinky brine for producing uncooked sti nky

tofu. 2. The fromabiG {gliFbathat Ll iht D&rAE b diidng SndSold by Ay 1 1
said brine being the product of a method comprising inoculating a brine mixture which
comprises cabbage or amaranth, bamboo, 20-40% (w/v) tofu, 2.5-10% (w/v) shrimp and
salt in water, with microflora designated A2 and which was deposited with the China

- Centre For Type Culture Collection (CCTCC) under the Budapest Treaty under accession
number M98023, or the microflora designated S3 and whfch was deposited with the
China Centre For Type Culture Collection (CCTCC) under the Budapest Treaty under
accession number M98024, and fermenting said inoculated mixture for sufficient time

to produce an aromatic fermented stinky brine for producing uncooked stinky tofu.

2. The aromatic fermented stinky brine according to Claim 1, wherein the
composition comprises 20-40% (w/v) cabbage or amaranth, 10-30% (w/v) bamboo, 30%
(w/v) tofu, 5% (w/v) shrimp and 0.5-1.4% (w/v) salt.

3. An aromatic fermented stinky brine useful for producing uncooked stinky tofu,
said brine being the product of a method, said method comprising inoculating a brine
mixture which comprises cabbage or amaranth, bamboo, 30-50% (w/v) tofu and salt in
‘water, with microfiora designated S3 and which was deposited with the China Center For
' Type Culture Collection (CCTCC) under the Budapest Treaty under accession number
M98024, and fermenting said inoculated mixture for sufficient time to produce an

aromatic fermented stinky brine for producing uncooked stinky tofu.

4, The aromatic fermented stinky brine according to Claim 3, wherein the
composition comprises 20-40% (w/v) cabbage or amaranth, 10-30% (w/v) bamboo, 30%

(w/v) tofu and 0.5-2% (w/v) salt.

5. A method for producing uncooked stinky tofu, using microflora and the brine

composition according to Claim 1 or 2.
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. conpesition conprises 20-40% (W v) cabbage or amaranth, 10- 809p(il400p

-banboo,+30% (W v)-tof u, 5% (wv) shrinp and:0.5-1.4% (wv) salt. 3. An

aromatic fernmented stinky brine useful for producing uncooked stinky tofu,
sai d. bri ne being the product of a nethod, said nethod conprising

i noculating a brine mxture which conprises cabbage or amaranth, banboo,

- 30-50% (W v) tofu and salt in water, with mcroflora designated S3 and
whi ch was deposited with the China Center For Type Culture Collection
(CCTCO) under the Budapest Treaty under accession nunber M8024, and
fermenting said inoculated mxture for sufficient tine to produce an
aromatic fermented stinky brine for produci ng uncooked stinky tofu. 4. The
aromatic fernented stinky brine according to Claim3, wherein the

conposition cgnprige . 10-209 V)
banboo, 30% ?w/ V)%%ﬁﬁﬂgﬁagc@rﬁﬂg‘&gy fd\?#t%ag‘g%ﬁ &@&{sgﬁfgr@ﬁ@ toﬁ‘grﬁ%(%%d"hgk}ﬁg
uncooked sti nbgmdz which isssbgredibg tied thivraflogaghdt thebritel ddepe SIHBS Sd oty BATIAIEI Ng
to Caim1l or - 13 6. A method accordi ng to claimb5, which conprises
pouring tofu |1|9F8 TNSIYRSTRiRG at Ioryismperatie foy Opt-biheuss by the microflora and
the brine conposition according to laim 1 or 2, and imersing at room
tenperature for 0.5-12 hours. 7. A method accordi ng to claim6 wherein the
tofu is inmerged f@arméth8d hedokding & cléini®wheskid M6 tdFh QPehEGed fof ARALSt | NKY
tofu, using the mcroflora and the brine conposition according to Claim3
or 4. 9. A rrethod according to Caim38, which conprises pouring tofu into.

according to & ai miipodfor Padhie RubRed oy b bing D BRI U RGP 1 o
0.5-12 hours. célfQ posttidBiceOAiRCO VYot # Caim9 wherein the tofu is
i mersed for 4-8 hours.

9. A method according to Claim 8, which comprises pouring tofu into the stinky
brine produced by the microflora and the brine composition according to Claim 3 or 4,
and immei-sing the tofu at room temperature for 0.5-12 hours.

10. A method according to Claim 9 wherein the tofu is immersed for 4-8 hours,

11. A method according to Claim 6 wherein the brine composition is steriled and the

fermentation is in a close style.

12. A method according to Claim 9 wherein the brine composition is steriled and the

fermentation is in a close style.
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" 11. A method according to Oaim6 wherein the brine composi &iéwril 2008 eri| ed
~--and--t-he -ferrmentati-on - i-s-i-n-a-close Sty| Qo

-9 wherein the brine conposition is steriled and the fernentation is.in a -

cl ose style. ABSTRACT OF THE DI SCLOSURE The present invention relates to -
the mcroflora de5|onated as A2 and S3 for use in producing uncooked .
stinky tofu whi&s 1 hag DWEOSERENG and identification from
conventional stinky brlne The invention further includes the brine

e 1 e 04

growh of the mcroflora and the net
t of u. . . .
use m producing uncooked stinky tofu which is obtained by screening and

idenﬁﬁcation from conventional stmky brine. The irivention further includes
the brine composition for use in producing uncooked stinky t.ofu suitable for
the growth of the microflora and the method for producing uncooked stinky
tofiL. |
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