6 April 2004 ' - t M CROFLORA AND BRI NE COMPCSI TI ONS FOR USE | N THE
PRODUCTI ON' OF UNCOOKED STI NKY TOFU ( CRAW TOFU) AND .- METHOD FOR PRODUCI NG
UNCOOKED STI NKY TOFU (CHAW TCOFU) Field of the Invention The @{ﬂ\ﬁr‘ﬂ%m

i nvention provides a microflora suitable for the production of uncooked
stinky tofu (Chaw Tofu), a brine conposition for produci ng uncooked sti nky
tofu ‘suitable for the growth of the microflora and the nethod for

produci ng. uncooked stinky tofu by using the mcroflora and brine

conposi tion. Background of the invention Btinky tofu i.s a speci al

convent i onal »fe¥d o™ QL. TR Ve Ak stinky tofu
I s produced %@EL%%MWWQO EIG;RG §fgu | he

i ngredients such as veg]et abl es and shni{gs etc. bﬁialt; remai ning in the
natural eRRORYAEAON &IF UNGROKED SEINEMA IO (CHAWeTORGeAiNENt s t o t hus

obtain the stinky brine (the fernmentation liquid for stinky tofu);

i mersin I ' ' iriak F 4-6
hour s; a%?gggmgjﬁg?w(%% grl neS 2 Su,Y$?G%1.Jr( ra |t?§)na

fernmented.f in Taiwan, In Proceedings of the Oriental Fernented Foods,
p. 15, Fodiel Praedaventiglbsear ch and devel opnent Institute, Taiwan, -Hsi nchu,
1980). . Stinky tofu is-.obtained by an al kaline fernentation.- For the

f er ment aflihe rpresetieinvernition pooidasi assmicrafloral saitableafsir ¢he¢ prdduciianl gizencpokedei ns to
am no acids and peptides in acconpany with release of anmmonia and increase
of pH valsiificy @ (CRAW-TUARD! QoBERNotiPositio Gof PrédiRing! idbbind &RIyBBRALi On are

Baci |l lus sp. Most of the 'm croorgani sns strains used are capabl e. of

secr eti ng & xid AF fle!db A FWVHRSDALE: MU Sh¥EE RS rEbing PO 95

tofu by using the microflora and brine composition.

’ Backearound of the invention

Stinky tofu is 2 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 thn; putrefaction of the ingredients to thus obtain the stinky brine
(the fermentation Hqufd for stinky tofu); immersing and fe@enﬁg the tofu squares in
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.13, Food
Industry Résearch and development Institute, Taiwan, Hsinchu, 1980).
Stinky tofu is obtained by an alkaline fermentation For the fermentation, the
microorganisms used are able to hydrolyze protems to amino acids and peptides in
~accompany with release of ammonia and increase bf pH value. The main microérganism
| used in the alkaline fermentation are Bacillus sp. Most of the uﬁcroorgauisms strains

used are capable of secreting extracellular enzymes to hydrolyze proteins to amino acids



. 6 April 2004 2 and peptides and rel ease amoni a during the fermentation
(Wang,-J. and Fund, D.Y.C., A kaline-fernented foods: a reviewwth
enphasi s on pidan fernentation- Cfit.' Rev. Mcrobial..22:101, 1996). .The
strains for fernentation mainly exist in the stinky brine cdh¢Bitd08thal iy
used. Therefore, the..qality.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 cuts and thus not easily degraded.
Therefore, the-growth of the microorganisns is slow. I.n general, it takes
mor e t han?isli Bep aqd release mmmg%ﬁpmmh@wmm agl Fungf DY (se of open
fermentation, the odor produced in the fermentation cause the insects to

gat her t oAilies-feriasided faodeg0Eeviehh vithannghatis Of pidan\Fermenb@Bh- YR RRYEr, -a

vari ety of pathogenic and fungal infections harnful- to -human health coul d
happen  eagfid ¥e; ng.qlgyabﬁg) a nmet hod for produci ng uncooked stinky tofu for
sani tation, al?l'et y afd hiTh quality purposes is necessary. . Summary of

the invention QOne objective of the inventjon.is. to provide a m.croflora
sui t-able Sirpias 6?‘0&5@5"?‘6%%@”@%66&& the istinky bge conmentionally wsbd.ai ned by
screeni-ng_and i-dentiftcation fromconventional stinky brine. Therefore, a
pr-oduct i ohhes¢fore s iealitysisinok gteady; foh exampie, ghe Aaddr af diec produtatié vatddon usi ng
the mcroflora is possible. One objective of the invention is to provide a

g g e B, S sy et S 1 11

-addition, ‘in the production of stinky brine, the ingredients are only roughly cut and thils_ y

,. I."no"t easily degraded. ‘Therefore, the growth of the microorganisms is s.'low.' In general, it
talces more than six months to complete the fermentation. Owing to the use of open
fgrméﬁfatiqn,-the odor produced in the fermentation cause the inseéts to gather tégéther :
and hy_egg;. The sanitation is very poor. Moreover, a variety of pathogenic and fungal |

| _igfecﬁons harmful to human health could happen easily.
_To develdp a method for prdducing uncooked stinky tofu for sanitation, safety and high |

ciuality purposes is necessary.

- . Summarv of the invention
. bue objecﬁve of the inven_tidn is to provide a micrﬁﬂora suitable for the production .of
-uncocked stmky tofu, which is obtained by ;',creening 'Vand identification from
‘conventional stinky brine. Therefore, a production of uncooked stinky tofu havmg good
flavor and sanitation using the microflora is possible. |
 One oEjecﬁve of thé' inventiqn is-to provide a brine composition for producing the
.. uncooked stmky tofu suitable for‘the growth of the microflora of the invention, and fhe |

preparation.



6 April 2004 -- 3 Another objective of the invention is to provide a

met hod for produci ng uncooked stinky tofu which utilizes said mcroflora
and brine conposition. The uncooked stinky tofu can be useﬁﬁ\gﬁiio@g
production of the eatable stinky tofu by process nethods suc S 'steam ng,
cooking, flying and stewing with soysauce. Brief description of the

i nvention The object of the invention is to grovide a mcroflora suitable
for the production of stinky tofu Lai, et at. has studied the production

of stinky to enel ' - 0 CI QO ' . [ eW sti nky
Fofu based oraehd Yofistyd e AsEaR: Bla BiovidlaHABIORE bR Ly ot Mty
Production of Chaw Tofu, Food |ndustry. 9:3 pp.25-26 (1997)). .The _bacteria
capabl e of ﬁ?ﬁ’r‘ﬁ@?&‘l@&%?%‘?@ﬁﬁ"fg’%a‘i 5 CRPPPSIRR. Cids aFRIksH stinksitpiaGanpr i nes
wherein the major of the mcroorganisns strains are B. negaterium B.

pol ynyxa, B.be peedi fonshepchdicticnubf tHei satabilan stndkiyctiofit by prodess metiodstsuahras ar e
the major strains for fernentation (Lee, S. F., Wang, C. B., and Chang, P_

P., The | solsdingflo 2B6kihe GRlid drdatdvafle with s&s@ici n hydrol yzing Bacteria from
Chaw Tofu, Food SGience™23: T (1996)). However, we found that the

ferment ationgi he. bring.using.a single strain is not good. According to
t he present %%%MWa for fernentation was obtained by
screening and identification fromthe conventional stinky brine. According
to the inventheopbieat\qd theimyentinngs 69 Psrvide 2 pycrafleragwitahle forols papdpctign of

m crobial group were obtained. The screening step conprises collecting the
stinky brinetskympifes from various places in Taiwan, diluting and plating
the collected stinky brine sanples wth a stinky odor, selecting the

desired mcrofi| Qf & Ad Sfudlededli prodadtioRNof A¥nky €SMDWAdrein the screening of

microorganisms for brewing stinky tofu based on the capability of hydrolyzing protein
.(Lai, M. N., Production of Chaw-Tofu, Foed Industry 9:3 pp.25-26 (1997)). The
bacteria capable of hydrolyzing protein are isolated from conventional stinky brines
wherein the major of the microorganisms strains are B. megaterium, B. polymyxa, B.
pumilus and B. subtilis, in which the later two strains are the major strains for
fermentation (Lee, S. F., Wang, C. B., and Cha‘né, P_P., The Isolation and Identification
of Protein hydrolyzing Bacteria from Chaw-Tofu, Food Science 23:1 (1996)).
However, we found that the fermentgtion in the brine using a single strain is not good.
. According to the present invention, a miaoﬁora for fermentation was obtained 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 compnses collecting the stinky brine samples
. from various places in Taiwan, diluting and plating the collected stinky brine samples

with a stinky odor, selecting the desired microflora. After identification, A2 microbial



6 April 2004 -4- group mainly conprises Bacillus sp., Enterococcus sp. and
Lactobacillus sp. and S3 m crobial group mainly conprises Bacillus sp. and
Enterococcus sp. The identification of the mcroflora was cogg\ ﬁ 4 DYy the
Mcrobial Identification . System(Mller, L: and Berger, J. P
Bacteria:ldentification by Gas. Chromat ography of Wole Cell Fatty Acids,
HP Application Note 288:41 (1985).) According.to the standard operation
steps and anal ysis nmethods, the fattyacid mmgthyl ated esters (FAVES) .are
prepared by collecting bacterial cells, saponification, nethylation, : _
extracti 0@:@@%&@%@%&3&:&& . KBhfeRRo8Qls\Sp! 8t LAABoAHN .@Eﬂ'@%'\’.E_S are
anal yzed with a Hew ett- Packard nodel HP 5890A gas chr-omat ography which

was equi pped wi.th a capillary.. cglu a_f i oni zati on detector, a 7673B
aut omat i c%ég ?“%W&'%!Y‘E@ﬁ'éﬁg%‘i‘ &% @éwrecﬁff’ﬁ%at ion of the
FAMVEf i ngerprints of isolates were perforned using the MDI_ database. -
Accor di ng The idensifiration: off theamiceilors asordugisd by, gl%@ﬁmbm ddesiifigationr. oup
mai'nly conprises Bacillus sphaericus, Enterococcus sp. and Lactobacillus
sp., Whi cllystea (MilipdsiandBeydet,J. (TOBHEB aeeriaddedtificafiynpby Gasd Chiomatigriphst i on
(CCTCC) under- the Budpest Treaty under accession nunber 98023 on S Decenber
1998. The 1R c ' : fdté | QU s oF QECUS
oPWHHIO el FaBY S'Hecﬁsf pg@ﬁgﬁf&ugawdté 9883 *mssgg Nechid RE B

avi um Ent erococcus and Enterococcus durans, which was

deposited with,China Center,For T | tur Col | ect CCT, \der the
Bonpest 1Bty GheraRou o aad BRSPSt e mEG sl R BRI oy
the invention provides brine conpositions suitable for the growh of the
ni crof | or k¢ PEPEd by collemins dretgrial ¢eliky sapepifications medhyiion. sxirztioaandosi ti on
nost '

washing with an alkaline solution. The resulting FAMES are analyzed with a Hewlett-
" Packard model HP 5890A gas chromatography which was equipped with a capillary
column, a flame ionization detector, é 76_7'3B automatic smpler, and a 3396B Integrater.
Identification of the FAME fingerprints of isolates were performed using the MIDI
database.
Aécording to the identification mentioned above,  the A2 microbial group mainly
‘comprises Bacillus sphaericus, Enterococcus s;.;. and Lactobacillus sp., which was
a deposited with China Center For Type Culture Collection (CCTCC) under the Budpest
;l'reaty uggqr. accession number 98023 on 8 December 1998. The S3 group 'mainly
comprisegé%acillus sphaericus, Enterococcus avium, Enterococcus casseliflavus and
Enterocc;cals durans, wﬁich was deposited with China Center For Type Culture
. .Coilection (CCTCC) under the Budpest Treaty under accession number 98024 on 8
December 1998. | |
: Further, the invention provides brine compositions suitable for the growth of the

microflorae to produce uncooked stinky tofu, including a brine composition most



6 April 2004 suitable. for the fernentation -of A2 microbial group, and. a
brine conposition nost suitable for the fernentation of S3 m crobial group.
The brine conposition suitable for the fernentation of A2 %ﬁéﬁﬂ@pﬁh soup
i s conmposed of cabbage or amar.anth, banboo, tofu, shrinp and 't - The
brine conposition suitable for the fermentation of S3 is conposed of

cabbage or amaranth, banboo, tofu and salt, _does not include shrinp. The

brine conposition suitable for the fer menta?ion of A2 microbial group
preferably. includes cabbage or anmaranth, banboo, 20-40 % (wv) tofu,-
2.5-10. % (witables fori thp femeatation ‘of B mivrobiel goUpPOsid. b Wing Wdinifdkioh Qfiost e
fermentation of S3 microbial dgrou preferably includes cabbage or amaranth,
bamboo, 3Guibdhid4or e\ : i U g 1&%’ HS, okt LjeRLe for
the fernmentation of %Aréﬂeg{ragggefrjrﬁghégpg?le%}ggifzyﬁ?%c ude Og%lgﬁaﬁk}h\iﬁf cabbage
or ‘amar an - 30. 9% banmboo. 30 % (w v) -tofu, 5. % (wy), shrinp and

o 515 ool et R Y A m BRI Brouis EBPaRd of Bibaedon apdrbl bimmtament at on
of S3 group.nore preferably includes 20-40 % (w v) -cabbage or amaranth,

10- 30 % (Wi shsummaed sa&@fyafé%\»bwe £ompositinn siible foy thy feymenthtion € 83risli ng to
the invention, the stinky brine, which. is obtained fromthe fermentation
of A2 mi cpmposet ofcabbpgd sromsratisbambod efibridralt Cdyee a6i intiafe siHmipbl e for the
fernmentation of A2 microbial group, which can be used to produce uncooked

e of A2 | ! ! fuce uncooke
Stinky tOfke béiké BSmpRUIcATsuhdih/ Mr (O ferilefLELPBFRa dhibfonth o Retelihyy Whi ch Ts

obt.ained fromfernmentation of S3 m crobi group I nocul ne

conposi ti ' | e far th erpentatiqn of .S3. m_crohial group, which can

be used tgﬁlﬁ!?%%%%gaﬁn%%aﬂ%s[aﬁ%quﬁ? ’Héwvr)éo%egné'e{ﬂ Qéﬁﬁ@gli‘%éud flavor,

texture an %p;ff erence- However, in view of the poor results of the sensory
v

'
pref er enc b abraSnCQIRPOSHIOR kyjtaklE fop they dermgntatine oft $h kyictobiahgriup

i noculating S3
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 %(w/v) cabbage or amaranth, 10-30 %(w/v) bamboo, 30 % (wiv) tofy, 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 % (wfv) bamboo, 40% (w/v) tofu and 0.52% (wiv) salt.

According to the invention, the stinky brine, which is obtained from the fermentation of
A2 microtﬁl group .inocuiated in the brine compdsition suitable for the fermentation of
A2 microbiil group, whiclh can be used to- prociuce uncooked stinky tofu having better
flavor and preference. The stinky brine, which is obtained from fermentation of $3
microbial group inoculated to brine compc;sition suitable for the fermentation of S3
microbial group, which can be used to produce uncooked stinky tofu having better
appearance, flavor, texture and preference. However, in view of the poor resuits of t-he

sensory preference evaluation of stinky tofu produced, the stinky brine by inoculating S3



6 April 2004 --6 mcrobial group to brine conposition suitable 'fbr_th'e
fermentation: of A2 mcrobial group. S3 mcrobial group is not suitable for

_-the fermentation of brine conposition containing shrinp. Thesﬂﬁrtﬂ?%@zto‘c t he
0

invention for preparing stinky brine useful for the production™ .uncooked
stinky tofu conprises a-direct inoculation of the freeze-dried bacteria or
I nocul ation after the i.ncubation of the bacteria on plate, or a

" transformation of the stinky = brine tosteriled brine conposition, a

fermentation i.n an closed-styl e .1 oduce S i - The ion al so
provi des Q‘W‘H&TWBFO ;P&ﬁ&?ﬁ?ﬁmﬁ‘?\%%%g% fsa{ ﬁfr‘i?}é% S?tgﬁbﬁ\zﬁfcxﬁ]f ajslcg}ssgit e.. -

m croflora and the brine conposition of the invention, The nmethod conprises
pouring gtespt cFumisgebirlegronm sonat uttable frrthe fermentation gF PHES SPHBORURE from t he

m croflora and brine conposition of the invention; and i mersing the tofu

- for 0.5- 1ohghng shitef er abl y 4-8 hours, at roomtenperature. The resulting
--uncooked stinky tofu should be washed with fresh water. The uncooked

Stinky toife Qlouldiof HeGRIdnAtn ot fehdril! ﬁinf:fbdﬁé‘ﬁse%l%ﬂ%é prodattiod be eat abl e

stinky to y suc eam ng, cooki | ying and stew ng steps, with

SR AL S B, A R

P

preparing uncooked stinky tofu of the _invention, but not f

_ ) ar Iiigf;_}ingthe'
2 i nvent i oninoExlanqr after tmacqula@omofghqa@qcrqna@g@lpte, or a transformation of the st . >

brine to steriled brine composition, a fermentation in an clcised-style to produce stinlf;'y
brine.
The invention also provides a method for preparing uncooked stinky tofu, which uses the
"+ microflora and the brine composition of the invention. The method comprises pouring
the tofis squares into the f;:rmeuted 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 stinky tofu should be washed with
fresh water. The uncooked stinky tofu of the invention is suitable for the prodﬁction of
. the eatable Vstinky tofu by such as steaming, cooking, frying and stewing steps, with
_soysaulce. '
The following examples are used for further illustrating the microflora, brine
composition used for fermentation and method for prebaring uncooke;i stinkytofu of the
| invention, but not for limiting the invention.

Examples

Example 1



- 7 Screening and Preservation of the Mcroflora of the Invention Ten
sanpl es of the stinky brines were collected fromvarious locations in

Tai wan two sanples were produced by the inventors, as showns mE%ghe'lr
Ten nmL of stinky brine was' transferred to the steriled brine um
After the subnerged fernmentationr at 30 C for one nonth, three operators
snelt the fernented brines to determ ne which brine has a stinky odor. The
above step was repeated to nake sure the prdddction of the stinky odors.
The fernented brlnes transferred fronlsanples B, Gand J did not produce

t he stink§ce ecfivig s ofititi Inventionh a stinky odor after the
fermentation -were diluted and plated |nto TSA nedium After the aerobic

i ncubat i OTeﬁ'%alﬁ]iQe&F Bk safky BHRI4E werd BellebRE R Raridusaaciiond in Twalh bwd | ons

were respectively scraped’by |oop and inoculated to another steriled brine

medi um After, one no e_C t t he
same oper priples E’nglpfo‘i%gg;’%mﬂY%lggrgra?ﬁéégng%Ta&?eW%@wﬁﬁﬁjltlqugflgt ions *
still have the stinky odor. The types of the microflora were decreased " and
the essentaatransferrest loohe steriledesine ipadainge Adiehthscabmereed femsniationgt &0 shown i n
Table 2. The fernented brine inoculated with microflora at 103 x -dilution
wWth a stk r SEBH R B&nih W th

m croflora @ %( %gfm&% ﬁ??gﬁéh&'?ﬁmmm tﬁﬁ% orde?t%érte A gﬂmébj%hﬁg
addition, the fernmented brines inoculated with mcroflora_ through dilution
and pl at i hes aftinkyeodoanphesabaye Bep prasiepqatesi @ make Bire Hircrrogustioeyoidheler s.

The desired microbial groups were preserved by freezing and re-designated
as A2, ES3stinkyhdofs3 ThederidBntedbeines teansfarrad frgmoamplea®; & adUidubaagrdducen t he
frozen culture and inoculated in the brine conposition to carry out the

stinky Odefe nRFNES Qe hieiferrelitfings rﬁ@dﬂxﬂn v@gpé'stmﬁy 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 |
i‘noc'ulatedrto 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 Tablé 2.
The fermented brine inoculated with microflora at 10° x dilution with a stinky odor were
‘E, § and W. The fermented brine inoculated ‘Wlth microflora at 107 x dilution with a
- stinky order were A and F. In addition, the fermented brines inoculated with microflora
through dilution and plating of the samples C, b, H and I did not produce stinky orders.
| The desired micfobial groups were preserved by freezing and re-designated as A2, E3, |
F2, 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



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 mcrobial group and S3 m crobial group, the mcroflora VER ril%b&'t ed and
pl ated on TSA nedium |solates were randomy selected -after the incubation
aerobically at 30 C for 2 days and were identified by the M crobial :

I dentification System W found that A2 m crobial group was nmainly conposed
of Bacillus sphaericus, Enterococcus andglactobacillus sp. S3 m crobi al
group was mainly conposed of Bacillus sphaericus, Enterococcus avium -

Ent er ococc cassel ifavus a Enterococcus, durapns. Table |. The,pH val ues,
NaCl per CENERE: 'S%?%gfé zcgﬂﬁt“&"fc?;“ 8?%50‘?83%@%?08”%%%8?&%‘ :
sanpl es collected in Taiwan Sanpl.eTotal Counts of No. Sanpling Pl acepH NaC

oM cr oor Yefitemastivatiam 1) 9.0 X | 08 (aerobic) Awang Chi Stinky Tofu, .
Kuang5. 721. 8 Fu Road, Hsinchu Gity8.5 X 108 (anaerobic) 1.3 X 108 (aerobic)-
BSt i nky Ferfidentiyifethe ¢66Rindd in 82 midthielgrowpahd $Fhmivedbial Grdup] the -X 108 :
(anaerobic) 5.6 X 107 (aerobic) CStinky tofu vender -on Tung5.541. 9 Hwa
street TaidforweYe difuté ARPpibRAZE N fkedium. Isolates were 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 méinly composed' of
Bcﬁcil!us.sphaeriqus, Enterococcus and Lactobaciilus sp.' S;j microbial group 'Was‘
mainly composed of Bacillus sphaericus, Enterococcus avium, Enterococcus
casselifavus and Enterococcus durans.

Table }

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

-samples collected in Taiwan

| Sample Total Counts of
No. Sampling Place pH {NaCl% Microorganisms
(cfu/mL)

A ‘ 9.0 X 1(.)8 aerobic
A [Wang Chi Stinky Tofu, Kuang | 5721 138 : ( )

Fu Road, Hsinchu City 8.5 x 10° (anaerobic)

1.3 X 10°® (aerobi
B  |Stinky tofu vender on Chung | 534 | 13- ) (acro ic)
- |Cheng road, Hsinchu City 1.3 X 10° (anaerobic)

5.6 X 107 (aerobic)

C  {Stinky tofu vender on Tung 5541 1.9 -y
Hwa street Taipei City 1.1 X 10° {(anaerobic)

9.0 X 107 (acrobic)

D  |Du Chaw Chih Chia, Kuang 7721 14 .
Chou Street, Taipel 2.7 X 107 (anaerobic)




9.0 X 107 (aerobic) DDu Chaw Chi h Chia, Kuang7.721.4 Chou Street, Taipei?2.7
X 108 (anaerobic) 6 Apl’l| 2004 EStinky tofu store on Lin Yi5.642.91.0 X 109
(aerobic) street, Taipeil.0 X 109 (anaerobic) FKu Ting Mark April 20 '

Tai pei 5. 201. 81. 3 X 109 (aerobic) 1.4 X 109 (anaerobic) GAi M 4B 399% t
Kaohsi ung6. 121. 1.4 X 107 (aerobic) 5 2 4 X 10 (anaerobic) SSouth Men

Mar ket , Tai pei 6.082.21.8 X 109 (aer obic) 1.5 X 10 (anaerobic) Weest Men

Mar ket , Tai pei 6.857.33.1 X 1) (aerobic) 6.0 X 10 (anaerobic) HYi- Yin Co.

Da Pi, Yunlin- - i--. |Conventional stinky %rine made--- by ourselves (1)

.1 Conventiognal stinky brine nade- --- by ourselves (2) Table 2 Results of
stinky od¢r production at different scrgening steps |n“5r>1éaw pocessof

E |Stinky tofustoreonLinYi | 564 2.9 (aerobic)
street, Taipei - 7 ' 1.0 X 10° (anaerobic)

1.3 X 10’ (aerobic)
1.4 X 10 (anaerobic)

1.4 X 10 (aerobic)
2.4 X 10 (anaerobic)

1.8 X 10 (aerobic)
1.5 X 10 (anaerobic)

3.1 % 10° (aerobic)
6.0 X 10° (anaerobic)

H Y1 Yin Co., Da Pi, Yunlin - — -

F | KuTing Market, Taipei | 5.20 | 1.8

G | WuMiao Markeﬁ, Kaohsiung | 6.12 | 1.5

S | South Men Market, Taipei | 6.08 | 2.2

W | WestMen Market, Taipei | 6.85 | 7.3

I {Conventional stinky brine made| — — —
.|by ourselves (1)

J |Conventional stinky brine made| — — I
by ourselves (2)

Table2 -

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 microflora diluted microflora
and inoculated on activated from

plate (dilution folds)| frozen culture

A 4 +(10%) +
B
C +




screening rnicroflora fromstinky brine sarrpl es Sanpl el nocul ati on

wi thl nocul ation with No. Transfermicroflora dilutedm croflora and inocul at ed
onactivated fromplate (dilution folds)frozen culture A-;- %E%&%@I B C—

6 April 2004 10 - D+ E++ (103) F++(102) G S++(103)+ W+ ( 103)

represents the production of stinky odor. Exanpl e 2 Brine Conposi-tion and
Production of Stinky Brine The brine conposition suitable for the

fermentation of A2 microbial group conprised 30 % (w v) cabbage ZO%{W/ V)
banboo, 30%w v) tofu, 5% wv) shrinp and I%{wl v) salt.

D + - ‘_

E SR +(10%)

F + +(10%)

= —

+ +(10%) +

W T +(10%

H +

[ +

3

* . + represents the production of stinky odor

Example 2

-Brine Composition and Production of Stinky Brine

The brine composition suitable for the fermentation of A2 microbial group comprised 30
% (w/v) cabbage, 20%(w/v) bamboo, 30%(w/v) tofu, 5%(w/v) shrimp and 1%(w/v) salt.
The brine composition suitable for the fermentation of S3 microbial group compﬁsed
30%(w/v) cabbage, 20%(w/v) bamboo, 40%(w/v) tofu and 1%(w/v) salt. After the
'ingredients were homogenized, 200m! brina medium was poured into 250ml serum
bottle and then steriled at 121 °C for 45 minutes. Eight hundred mi of the brine medium

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



The brine conposition suitable for the fernentation of S3 m crobial group
conprised 30% w v) cabbage, 20%w v) banboo, 40%w v) tofu and 1% w v)-
salt. After the ingredients were honogenized, 200m brine r%ﬂb@?(]ﬁ?s ‘
poured into 250nl-serum bottle-and then steriled at 121 C for" n nutes.
Ei ght hundred m of the brine-nmedium in a 1000 m serumbottle was '
sterilized at 121 C for 60 mnutes. The rnicroflora for fernenting the
brine was activated fromfrozen culture. Seventy-five 6 April 2004 - 11 I
bacterial liquid was even plated on TSA ¢T¥lypti case Soy Agar. (BBL, o
Maryl and)) nedi um and was incubated aerobically at 30 C for 24 hours, The
bacteri a webftdal Boad wabreoen platddeoh FSAoTiypiisase baycdsat EBkoMamdantlr i | i zed
brine medium The close style of fernentation was carried.-out at 30 -C for
one nonth. Exanpl.e 3. ' Potop g4 Bbhiak Thd Bidterew ereisefapédsed in

Si xty pi e@&@%%%{%ﬁgﬁé*%?@éyged in a clean plastic case. They'
1600 m of stinky brine at roomtenperature for four h&ﬂr,s Thelun ooked -
stinky tofrom pleteedyrleepumet moculaed ke hrtieniized bripe sedm o A 1e S5 5 %S ani t ar y
uncooked. stinky tofu- Exanple 4 Senso Preference Eval uation The uncooked
sti nky totﬁ%@éﬂf&&é&%dﬂ%ma@@/ﬁ)rm&mﬁs was refrigerated at 4 =C
overni ght, - then fried. The initial flying tenperature was 150 *C. The
sensory %&efergnce eval uation was then carried out. There were fifty
sensory e¥XRmpledrs to carry out the sensory preference evaluation for

Production of Uncodkéd Stiggr Tofu

Slxty pieces of tofui squares were placed ina clean blastic casé. 'They"ﬁ.lere 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 refrigerated at 4 C
overnight, and then fried. The initial frying temperature was 150 °C. The- sensory

preferen;:e evaluation was then carried out.

There were fifty sensory évaluators 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 seﬁsory preference evaluation
(evaluated on the basis of mine score, 1=highly unfavorable, 9=highly favorable to
conventional stinky tofu) were treated with a computer and analyzed by Statistical

. Analysis System (SAS). The evalua;cion results were shown in Tables 3 and 4.

Table 3




appearance, flavor, texture and preference of stinky tofu (wth pickles).
The sanples. were randomy supplied and nunbered. The results of sensory
preference evaluation (evaluated on the basis of nine score Ab\);
unfavorabl e, 9=highly favorable to conventional stinky" tofu reat ed
with a conputer and anal yzed by Statistical Analysis System (SAS).. The
eval uation results were shown in Tables 3 and 4. ‘Table 3 6 April 2004 - 12
- Results of sensory preference evaluation for stinky tofu produced by
i nocul ating the A2 and S3 microbial groupslZe brine conposition containing
shrinp Mcroflora No.AppearanceFl avor Text urePref erence A26.28 a5.96a6. 14
a6. 34a S3§&&ﬁltb5f@ﬁ.§knﬁpﬁ%ﬁmé%vﬂuﬂ1cﬁhrfdr Erinky héfu cHBbRS cith ﬁﬁg%@ sane
letters i %Pob fFJ nlflcant di glal%nces Tabl e esul- ts of
sensory pre erence éaéﬁToHB? ociong OFHRY CPYrging ed by inoculating A2
and S3 mi ¢robial groups to brine conposition not containing shrinp.
M crofl or . ear gnceFl avor Text ur ePreference A26.30[ab. 86 AG. 04 p6.08 b
Mistaorads ~

A

S36. 36 ab! Rewapeg i|| 2ddevor13 | dEuRes: | Preference
A2 | 628* | s96° 614 6.34*
S3 556° - 5.20° 5.62° 5.42°

‘2 and b: The mean values with the same letters in each s:o'lumn have no
significant differences. '

Table 4

Results of sensory preference evaluation for stinky tofu produced by inoculating
A2 and S3 microbial groups to brine composition not containing shrimp.

Microflora No.| Appearance Flavor Texture Preference
A2 6.30° 586 | 6.04° 6.08 °
S3 6.36° 6.50° 1 6287 6.78




1. An aromatic fernmented-stinky brine useful for produci ng uncooked stinky
tofu, the product of a method conprising inoculating a brine mxture which

.conprises .cabbage or amaranth, banmboo and salt in water, Rpa& romatic
fernmented stinky brine useful for produm ng said; brine bel é R Ogfioduct

..of a method conprising inoculating 13- brine m xture which conpri ses

. cabbage. or amaranth, barboo, tofu, shrinp and salt, in water, with the

" mcrofl ora designat ed A2 and ' which was deposited with the China Center For
“Type- w:%gggggal | ection (CCTCC) under the Budapest Treaty under accession
nunber and fernenting said i nocul ated mi xture for sufficient tine

_to.produce an. aromatic fernented stinky brine for producing uncooked

-sti nky d of A appmatidermeniadestioky brinensesid fot prodycing imeokedtsimitibefuf o O ai m 1,

- Wwher ei n t hg Bf 6F a 1 @Bﬁ:ﬁ?r 40% (W' v)
t of u, eﬁ)dé‘\i;// v; 2 %:B:gﬁl&g%dﬁﬁ%@gﬁ grﬁe aronma FW&I?@% st nky -
bri ne acc bags argmerany b an FW@H@“% withag arqmeatierfemaentatd- 40% (w v)

cabbage © rstm beiné hsef:ﬂ&bﬁﬁ%dﬁdiﬁg/%al@ aﬁﬁ@@emé BROHUC of 4 Rethod5% (W V) shrinp
and 0.5-1.¢ éﬁ@[g)dng 4.. An a.r fernmented,sti nky brine useful for
pr oduci ng, NESEIR ‘tqv‘}ﬁw ?8’ %@Pﬁ’éﬁﬁ'ﬁ PgwAth.of a met hod,

sai d ‘met hdwmheep toflslshgmpmndualaunmgtea,wiﬂ:ﬂmmmoﬂomdcsvgﬁawh@mal ses cabbage
or anmar ant h croflora

desi gnat ed‘“‘éﬁcﬂ?ﬁg ols%:t %%gﬁtdg erp?%% d“éhﬂ gﬁ?ﬁ? er For Type
Culture Cd ai!ﬁﬁ&l reatyund mwp@mﬂmwﬁﬁﬂa@;aﬂdaccesm on

ny mber MVDdORdenting shxﬂenéﬂwdtéﬂ it d8SduBREE RYinA2t0FE e W i Brdifidic deltoﬁs I ted
unaer e

h the |na For .Type, Culture Call.ecti
, Bu_ apest %b&%ggyﬁw CHEHEPO 1%8@%‘?9’ Og'hd fer rrentl ng said
2. The aromatic fermented stinky brine according to Claim 1, wherein the mixture

compnses cabbage or amaranth, bamboo 20-40% (w/v) tofu, 2.5-10% (wiv)
shnmp and salt.

3. -_The aromatiq fermented stinky brine according to Claim 2, wherein the mixture
© comprises 20-40% (w/v) cabbage or amararith, 10-30% (w/v) bamboo, 30% (w/v)
“tofu, 5% (w/v) shrimp and 0.5-1.4% (w/v) salt.

4, An aromatic fermented stinky brine useful for producing uncooked stinky tofu,
said brine being the product ofa method said method comprising moculatmg a
“brine mixture which comprises cabbage or amaranth, bamboo, tofu and salt in
water, with the microflora designated 83 and which was deposited with the China
} - Center For Type Culture Collection (CCTCC) under the Budapest Treaty under
accession number M98024, or the microflora designated A2 and which was
deposited with the China Center For Type Culture Collection (CCTCC) under the
Budapest Treaty under accession number M98023, and fermenting said
inoculated mixture for sufficient time to preduce an aromatic fermented stinky
brine for producing uncooked stinky tofu.



I nocul ated m xture for sufficient tinme to produce an aromatic fernented
stinky brine for producing uncooked stinky tofu. 6 April 2004 -14 5. The
aromatic fernented stinky brine according to Cl aim4, vvhereiagl thltezow xture
conprises cabbage or amaranth, banboo, 30-50% (w/ v) tofu and®$&BI2OCR wat er .
6. The aromatic fernented stinky brine according to Caimb5, wherein the

m xture conprises 20-40% (w v) cabbage or amaranth, 10-30% (w v) banboo,
30% (W v) tofu and 0.5-2% (W v)j4salt. 7. A method for producing uncooked
stinky tofu, using mcroflora and the brine mxture according to Caiml
or 2. 8 A rrethod according to Caim?7, which conprises pouring tofu into

t he st$nky The meomatiei ﬁ%ﬂlﬁ@te@r&bmlﬂ}éwmyaqch@img &0 &flhior 4, avtbreih ethé mixéurei xt ur e

accordlngto and, Si opm temperature for 0.5-12
nour s 67 aarisacabis & amRin eRs Gled i RERRRR A ShlfFer sed 1o
4-8 hours 10. A nethod for produci ng uncooked stinky tofu, using the

m crof bora Thel aidifiathy feimentail xstinkg KieOsdtofting o @lainn5 veréin thd - mAniret hod
according to Caim_10, which conprises pouring tofu into the sti nky bri ne
produced  byCqmBr§es QPﬁﬁVb@Hthbﬁgf‘eoww% L@rgﬂ?"é (wb0 Srenbagy, 3080 Oviad) tafs or 5,
and i mmersjng g@%w,f room tenperature for 0.5-12 hours. 12. A nethod
accordlngto aim erein the tofu is imerséd for 4-8 hours. 13. A

met hod according to Claim8 wherein the brine mxture is steriled and the

f er ren¥at i oA methbd far prbdmmgsm;doekecﬂstmky\ tofia tsing microfictiaragd t]ieobﬂeanmtdﬂz

wher ei n thewlé)crolr gtoélt «iora sterlled and the

8. A method according to Claim 7, which comprises pouring tofu into the stinky brine
which is produced by the microflora and the brine mixture according fo Claim 1 or 2,

and immersing it at room temperature for 0.5-12 hours.
9. A method according to Claim 8 wherein the tofu is immersed for 4-8 hours.

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

mixture according to Claim 4 or 5.

11. A method according to Claim 10, which comprises pouring tofu into the stinky brine
produced by the microflora and the brine mixture according to Claim 4 or 5, and

immersing the tofu at room temperature for 0.5-12 hours.
12. A method according to Claim 11 wherein the tofu is immersed for 4-8 hours.

13. © A method according to Claim 8 wherein the brine mixture is steriled and the

fermentation is in a close style.

14. A method according- to Claim 11 wherein the brine mixture is steriled and the

fermentation is in a close style.



fermentation is in a close style. 6 April 2004 --15 M CROFLORA. AND BRI NE
COVPCSI TI ONS FOR USE | N THE PRODUCTI ON OF UNCOOKED STI NKY TOFU ( CRAW TOFU)
AND METHOD FOR- PRODUCI NG UNCOOKED STI NKY. TOFU ( CRAW TOFU) TngABﬁ%ﬁsgt
i nvention relates to the mcroflora designated as A2 and S3 T0 in
produci ng ‘uncooked stinky. tofu which is obtained by screening and :
i dentification fromconventional stinky brine. The invention further
i ncl udes the brine conpositi.on for gﬁ@ i n" produci ng uncooked stinky tofu
suitable for the growth of the nmicrofi“ora and the nethod for producing
uncooked stinky tofu. ‘ N . o
MICROFLORA ARD BRINE COMPOSITIONS FOR USE IN THE PRODUCTION OF
UNCOOKED STINKY TOFU (CHAW-TOFU) AND METHOD FOR PRODUCING
' UNCOOKED STINKY. TOFU -(CHAW-TOFU) :

The present invention relates to thc microflora designated as A2 and S3 for
f ﬁse n producihg uncooked stinky tofu which is obtained by screening and
 identification from conventional stinky brine; The invention further includes
“the bﬁne composition for use in ﬁroducing uncooked stinky tofu suitable for

the growth of the microflora and the method for producing uncocked stinky

tofu.



