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 ner si NgAR PR PRID EF@@{TI Qg]gg ] i | 4-6

hour s; a%E?gl(g)]gerl-ng sard tofu r(?s)(%”l ri neSISu,Y$?G%1.Ir( 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
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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



2 and peptides and rel ease ammoni a during the fernentation (Wang, J. and
Fund, D.Y.C., Al kaline-fernented foods: a revieww th enphasis on pidan
fermentation- Crit:' Rev. Mcrobial..22:101, 1996). The strains for
fermentation mainly exist in the stinky brine conventional |y 4Bdd004
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

~variety 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

o omk 1 or Frsing Salsath PAEKE URObILAS, eitioh ehafiald Dbl e k@l T O1 Jhoe
-- 3 -addition, ‘in the production of stinky brine, the ingredients are only roughly‘cut and thus .
,. 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.



Anot her obj ective of the invention is to provide a nethod for producing
uncooked stinky tofu which utilizes said mcroflora and brine conposition.
The uncooked stinky tofu can be used for the production of éﬁﬁril%b@bl e
stinky tofu by process nethods such as steam ng, cooking, flylng and
stewing with soysauce. Brief description of the invention The object of the
invention is to provide a microflora suitablg for the production of stinky
tofu Lai, et at. has studied the production of stinky tofu wherein the

creeni ng of ' r.gani - . .0Q: stinky tof he .. |
capabi |1 1y b BRI R BRI bR flod B roBBSEE uBbol ey
Food Industry_9:3 pp.25-26_(1997)). The bacteria_capable of hydrolyzing
protein are tpébwhwgankqew%m%ﬂ% phnng comRestng. ldg ungeked swnkyielvianor  of

the m croorgani snms strains are B. negaterium B. polynyxa, B. puml-us and
B. subtili s,be wsedhfioc hhé penduetiear of vz satdd stnkyrtofi by pregess oethaisnsich as
fermentation (Lee, S. F., Wang, C. B., and Chang, P_ P., The Isolation and

| denti ficati@amid BoBhE! Rty HdQtendhd ditBasstidea f rom Chaw Tofu, Food
Sci ence 23: 1-(199%)c). However, we found ?ﬁgt the fernentation in the brine

using a si'n%eefsérajﬁ ian!oti gotg)od. According to the present invention, a
mcroflora f tai ned by -screening and identification

fromthe conventional stinky brine. According to the invention, two nmain
Fni cr of | or ael hepobiest Afgbe mvedtionp tapeovals #inisrafior suitghle (or themsodustian Wéd. The
screening step conprises collecting the stinky brine sanples fromvarious
pl aces i n Taitimlaytofeli | uti ng and plating the collected stinky brine sanples
with a stinky odor, selecting the desired mcroflora. After identification,

A2 mcrobialpf Aprdl! hf0Qddreft- the " REBudiBLNGY sEAFPIIRORhBER! tHeUScrédhing of
Ent er ococcus sp. and Lactobacillus sp. and S3
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



m crobi.al group mainly conprises Bacillus sp. and Enterococcus sp.. The
identification of the mcroflora was conducted. by the M crobi al
Identification . System(Mller, L: and Berger, J. (1985) Bé%i)ﬁf%_c'@4

| dentification by Gas Chromatography "~of Wwole Cell Fatty Acrds,
Application Note 288:41 (1985).) According to the standard operation steps
and ‘anal ysi s nethods, the fattyacid nethyl-ated esters (FAVES) are prepared
by col lecting bacterial cells, saponificatign, nethylation, extraction and
washing with an al kal i ne sol ution- The .resulting FAMES are anal yzed with a
Hewl et t - Bﬁﬁiﬁ%ﬂnl?%ﬂigﬁk@ BRGH .@;@,SEﬁthd&B?éBQ?ﬁMWL&HbE&HMS cqHyRRed with
a capillary “colum, flame ionization detector, a 7673B automatic -
sanpler, and a.-3396B Inteqratery, . Jdentifi Lon of. the FAMEfi ngerprints
of isol at &8 g 78 "E’e??%ﬁpé'\s??gBﬁ%}é“WDﬁn& gg{eé%cggcezf“ﬂccor ding to the
identification nentioned. above, the A2 microhial group nainly _conprises
Baci | | us dpnradentificasionept theomiseeflpsa Sis- eengurigd: kb they Migrebisp Idengifitativnnas
deposited with China Center For Type Culture Collection (CCTCC) under the
Budpest TiSgsten (MiilikeT. . aad Begjend. (198HBaddDildentificatibeneGaeChrbafograpty S3
group, mainly conprises Bacillus sphaericus, Enterococcus avium

Ent er ococ gesyisAs ief L aviusi.an -0 LG ' i WS sited
wi th Chi n§FCent erégi&lg%&?ﬁfzdsmn?tu eﬁ&@xﬁ?&fé#?gﬂﬂ( g?lg'séa\)ynlﬁdggr t%gfgi&dpest

Treaty under ,accession nunber 98024 on, 8. . enber 1998.. Furt he
Tvent | on GPAT BEESHEY YRS AOn BED G e SRR e atey s FAMERL
m crofl orae to produce_uncooked stinky tofu, including, a. brine conposition
nost 6 Aprrd pepdad diicolietias beeteriglheells o sapppifisation, meghylationyexirantion) angr oup,
and. a brine conposition nost suitable for the fernentation of S3 m crobi al
group. Thevabliihgrenth afptkalitd siutioni (Ehelresuliing FAMES ae apalyzediwith o HeAZettvi cr obi al
soup is conposed of cabbage or amaranth, banboo,

* 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



tofu, shrinp and salt. - The brine conposition suitable for the. :
ferment ation of S3 is .conposed of cabbage or amaranth, banboo, tofu and
salt, does not include shrinp. The brine conposition sui tabli é]sﬂrzob‘jile

fer nent ation of A2 microbial group preferably. includes cab r :
amar ant h, bamboo, 20-40 % (w v) tofu, 2.5-10 % (W v)shrinp and salt. The
brine conposition suitable for the ferment a%rbon of S3 microbial grou
preferably includes cabbage.or amaranth, Bamoo, 30-50 % (w v) tofu and
salt p The brine conposition suitable for the fernentation of A2 group nore
pr ef er abl yuitdble: Farctbe f@rthediation wh\)2 asdrbbigle group Amel. ardhe cbRrpdRindhwhost banboo,
30 %(vv/v) tofu, 5 % (wv) strinp and 0.5-1.5 % (w v) salt- The brine .

cONpOSi t i Gitdplk foRBleeruRtatibE of §$ EAEBkiaL &Ieﬁp O’rhé@lgg;@&aawgﬁ)oﬁ <k i%ab' y

i ncl udes 20 40 %(vv/v) cabbage or -amar ant anvoo, . 40%
(W v) tof Accordin I nvent i the sti nky
brine, %5’1’1 \)’%’F‘ﬂ? tgﬁoélpfltizf’%ﬂ?sﬁg Ogﬁabbﬂ @bﬁ’%‘l‘ bags oup -

i nocul ated n the brlne corrp05|t|on suitable for the. ferrrentatlon of A2
i crobi al ‘YothEmmand: falic akhe &rige sempesitinosiiteble for dask Btimentatidn of 58 s havi ng
better flavor and preference. The stinky brine, which is obtained from

f er ment at compodfed 88 cabivhgs @xtrnglanyl dambbo,cofil afd&dlt,tdbebﬁbtfimlﬁﬂérﬂﬁﬁxhﬁ i on
suitable for the fernentation of S3 mcrobial group, Whl ch can be used to

produce U'Tﬁ@%l‘iﬁé’c&hﬂ:d%ﬂbntsﬂftébl@ﬁ){"tﬂgfé‘ﬁﬁaﬁfaﬁom 8PRY @S@r; ferdpfft ure and

preference- However, in view of the poor results 0 e Yy preference

Co oLy el PR LU BLORERS, o0 oégﬁéﬁgﬁ#ﬁnl A

ferrrentat:spﬁ : '@Tﬁ A2 mcrobjal group.. S3 mcrobial grop is not suitable for
the ferneftt | mﬂebﬁqwswwstablp dRr b fermsntagos fnfi $ microbial group

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 compesition 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 compesition 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



The nmethod of the invention for preparing stinky brine useful fdr‘the
production of uncooked stinky tofu conprises a direct inoculation of the

_.freeze-dried bacteria or inoculation after the .incubation (géﬁmemgg}ct eri'a

on plate, or a transformation of the stinky brine to steriled brine -
conposition, a fermentation in an closed-style to produce sti.nky brine The
i nvention also provides a nethod for preparing uncooked stinky tofu, which

" uses the microflora and the brine conposi tion of the invention. The nethod

conprises _pouring the.tofu squares_i:nt ‘ Ski; Qrid

pr oduced 'F’F%ﬂ?-‘?ltéoﬂ? & A’I"‘I‘:‘Srcgmgﬂgﬁ‘%? Flh%%%c%?rpq%é?{rﬁgﬁtag&? Eéml( }ré]\llgel{r?ttnlg'gn;u and
i nrersing the tofu for 0.5-12 hours, preferably 4-8 ggurs, at room

t enper at ugwupTHS missobiali grgum ifcess cuitabls f‘ﬂ'k‘g"' ?Wﬁméﬂ% P PHRe FRCR2VUCA t h |
fresh water. The uncooked stinky tofu of the invention is suitable for the

. producti oemgginjnglgmi]gp_t abl e stinky tofu by such as steam ng, cooking, flying
- and stewing steps, wth soysauce. The follow ng exanples are used for

further irhlSididld OOENfyetlioh fbr fefariod! ditBy bAAIRASII! fop Mhd!prRStiuEdsn of

fermentation a or preparing uncooked stinky tofu of the

tion, b t f limti.ng t ' i.on. | . _ 6 il
b00a 9 ungoleh shekyarel SPEEENS 4 5 APORESRiof i BRAR i Bl & O CPT T

-,

)

sanpl es of the stinky brines were collected fromvarjous, loggtians in

Tai wan t winocslatigr after terincybatierueishe pagteridoniplaie 9f G@PSfMG\M% eHRShl e 1.
Ten nmL of stinky brine :was' transferred to the steriled brine nmedium
After thepsHbRaaaed bardEshfdsition, aferfént@idmin aorbsedstyle, totprodecespekat or s

- snmelt the fermented brines to determ ne which brine

P

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



has a stinky odor. The above step was repeated to nake sure the production
of the stinky odors. The fernmented brines transferred fromsanples B, G
and J did not produce the stinky odor. The transferred bringg ?mq¥g with a
stinky odor after the fernentation were diluted and plated in

medi um After. the aerobic incubation at' 30 C for 24 hours, the bacteria in
each of the dilutions were respectively scraped by | oop and I nocul ated to
anot her steriled brine nedium After one morth of the close style of
fernentation at 30 'C, the sane operators smelt the fermented brines and

det er m neScrbming (L §thetTnwgapiondor .. The types of the

m crofl ora were decreased. and the essentlal ntcroflora t her eof were

det er m negen {difp iEseéﬂﬂhél%g:\F(@f&n%E'%Pe EdlledRB for? varidRQodBO AR PAwRM twe

i nocul ated wth m crof at 103 x dilution with a stinky odor were E, S

and W The fermented bri nocu Ior tion
with a . FHRW Sﬁﬂd’é?é)‘tﬁéaﬁy ugg Iaﬁ%égn ‘gﬁlﬁg @erég%g’%%es

i nocul’ ated with mcroflora through di lution and pI atl ng of the sarrpl es C,
D, H and Wagimnsferredotoothie steriled; brieg mendim.s Afterthe sybaierssd fermentsbipa et &Y oups
were preserved by freezing and re-designated as A2, E3, F2, ‘'S3 and WB. The
m cr obi al 1 Al STAENY Ermané ated in
t he brine %gﬁﬁgl%ﬁtﬁ@og%ﬁﬁﬁ‘?a%%ﬁﬁky odo?ll}%géotduct | ‘ovr%ictﬁgg%lé The 6
April 2004 -8 results were shown in Table 2. The m crobial groups A2 and S3
produced Hasaistidy oltor THietabeve Bep Feasiropaaiashto make wdetiq PipdueionHd peci es
contained in A2 mcrobial group and S3 m crobial group, the mcroflora

ver e di | ustkyasadrsp I Tl femented BAnestchinsferred &oh%mles@r, & and Jdiodhot psedueet ed
after the incubation aerobically at 30 C for 2 days and were identified by
the Mecr OPdeaJtmléy Qfd}t "é'iab Qe dDEREERdMS Wit $ink BlordeMite TaRieAatigh OUP Was
mai nly conpose acl | ['us sphaerlcus Ent erococcus and Lactobacillus sp.

S3 mier Oblwaelre gx[utedo an\gapﬁated 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 |
inoc’olatedto 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, § and W. The fermented brine inoculated wrth 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 mictobial 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



mai nly conposed of Bacillus sphaericus, Enterococcus avium Enterococcus
cassel i favus. and Enterococcus durans. Table | The pH val ues, -
percentages and total counts of mcroorgani sns of stinky b“% Z%EI es-
coll ected in Tai wan Sanpl eTotal Counts of No. Sanpling Pl ace R[a

%M croorganisns (cfu/nm) 9.0 X108 (aerobic) AWang Chi Sti nky Tof u, S
Kuang5. 721. 8 Fu Road, Hsinchu City8.5 X 108 (anaerobic) 1.3 X 108 (aer obi c)
BSti nky tofu vender on Chung5.341.3 - Chegg road, Hsinchu Cityl.3 X 108
(anaerobic) 5. 6 X 107 (aerobic) CStinky tofu vender on Tung5.541.9 vaa

street Tai | naero 0 I C Chaw Chi h
Chia, KU B e B B 091’%6‘5% R %ac%“ﬂgh 2004
ESt i nky tofu store on Lin Yi5. 642 91 0 X 109 (aerobic) street, Tal pei 1.0 X

109 (anatfesthesctietionTi ng Mar ket, Tai pel 5.201.81.3 X 109 (aer obi c) 1.4 X 109
(anaer obi c) _ : -

7 For identifying the specxes contamed in A2 microbial group and S3 mu:roblal group, the
:mcroﬂora were diluted and plated on TSA mechum. TIsolates 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 mamly composed of
‘Baczl!us sphaericus, Enterococcus and Lacrobac:llus sp. S.a 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 (aerobic
D  |Du Chaw Chih Chia, Kuang 772 14 ) ( )
Chou Street, Taipei 2.7 X 10° (anaerobic)




GM Mao Market, Kaohsiung6.121. 1.4 X 107 (aerobic) 5 2 4 X 10
(anaerobic) SSouth Men Market, Taipei6.082.21.8 X 109 (aerobic) 1.5 X 10

(anaerobic) Whest Men Market, Taipei6.857.33.1 X 1) (aerobi éAEmO‘,lg&lo
(anaerobic) HYi Yin Co., Da Pi , Yunlin- - i--. IConventional n brine.
made--- by our sel ves (1) . I Conventional stinky brine nade- --- by oursel ves
(2) Table 2 Results of stl nky odor-. production at different screening steps
in the process of screening rnicroflora fromstinky brine sanples

Sanpl el nocul ati on withlnoculation with NorT ansferm croflora

di lutedm croflora and i nocul ated onactivated fromplate (dilution
folds)frozen culfture A-;- *+ (102)+ B Cr © riT—2p04

. ' 2 (a 1
E |Stinky tofustoreonLinYi | 564 | 29 1O X 10 (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)

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

H Y1 Yin Co., Da Pi, Yunlin - — -

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 +




10 D+ E++ (103) F++(102) G S++(103)+ W+(103) H+ 1+ 3 * : + represents the
production of stinky odor Exanple 2 Brine Conposition and Production of
Stinky Brine The brine conposition suitable for the fermenta%ABHl:@b A2
m crobi al - group-conmprised 30 % (wv) cabbage, 209%w v) banb fwl V)
tofu, 5%wv) shrinp and | %{wv) salt. The brine conposition suitable for
the fermentation of S3 microbial ‘group conprised 30%w v) cabbage, ‘
20% W v) banboo, 40%w v) tofu and 1% w ) 1salt. After the ingredients
wer e haonogeni zed, 200m brine nedium was poured into 250nl serum bottle
and then sterjled at_121 C for 45 ninutes Eight hupdred—w—ef—the; brine

medium {n a 1Q00 ni serum_]po_ttle was sterilized at {121 C for 60 nj nutes.
The rnicgoflora for [fernenting thg brine was activatled fromfrozenfculture.:
Seventy-{TVve 6 AprilT} 2004 - IT | |bacterial FLiquid Was even platedj.on TSA
(Trypticgse Sof Agar| (BBL:Maryland)) _r‘f'é@lou}n and Jas i ncubat ed
aer obi calHy—at—30Cf-o+—24—-heurs—Hhe—bactet P werescraped
F + +(10%)
G.
.S + +(10% | +
W + +(10%)
H +
[ +
¥

* . + 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, 200ml briné medium was poured into 250ml serum

bottle and then steriled at 121 °C for 45 minutes. Eight hundred ml 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



fromplate by |l oop and inoculated to the sterilized brine medium The cl ose
style of ~fernmentation was carried out at 30 -C for one nonth. Exanple 3
Production of Uncooked Stinky Tofu were imersed in Sixty %ﬁé , EE t of u
squares were placed in a clean plastic case. They' 1600 m ¢ rq y br| ne -
at roomtenperature.for four hours. The uncooked stinky tofu were
recovered and washed with fresh water to obtain sanitary uncooked 'stinky
tof u- Exanple 4 Senso Preference Eval uati on The uncooked stinky tofu
produced fromthe above exanpl es was refriferated at. 4 =C overni ght, and
then fried. The initial flying tenperature was 150 *C. The sensor '
pr ef er encgl Bacedidblifed was svéh platedasr T8A (Fnyptica3vebey Here(BBE, Yasd

eval uators to carry out. the sensory preference eval uation for appear ance,

flavor, Yo Wb B-BESLPACEi Oy 3t 30 ok 08 Hoded] The Bickédewire sSiapedsanpl e
wer e rand VAR pp nu d The results of sensory pref erence
eval uation (evaluated on-the baS|s of nine score, hi unfav0£able

9=hi ghl y frexoplatelby lbep amd)mmadanedﬁarthertpwr@ydtepe)n%ﬂé 't _
conput er. and analyzed by Statistical Analysis System (SAS) . The evaI uation
results wﬁﬁ@@gﬁﬁkﬁé@ﬂcﬁﬁaﬁs@mmoﬁmms 6 April 2004 - 12 - Results

of sensory-preference evaluation for stinky tofu produced by inocul ating
the A2 and S3 ‘mi crobial- groups to brine conposition containing shrinp
M crof I or @XNDPIAppear anceFl avor Text ur ePr ef er ence

' Production of Uncooked Stlgg To

Slxty pieces of tofui squares were placed ina clean plastic case. 'They"i;rrere 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
Sensog Preference Evaluation
" The uncooked stinky tofu produced from the above examples was refiigerated at 4 C

overnight, and then fried. The initial frying temperature was 150 °C. The sensory

preferenoe 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 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 evaluarion results were shown in Tables 3 and 4.

Table 3




A26. 28 ab.96a6. 14 ab6. 34a S35.56 b5, 201,5.62b5.42 b a and b: The nean val ues

with the sane letters in each colum have no
Table 4 Results of sensory preference eval uation for stinky
by inoculating A2 and S3 mi crobi al

groups to brine conposit

significant differences.

ég&}ﬁ@tbgdqced

containing shrinp. Mcroflora No.AppearanceFl avor Text ur ePref erence A26. 30
a5.86 A6.04 a6.08 b S36.36 a6.50 a6.2836.78 a 6 April
for produci ng uncooked sti nky

1. An aromatic fernented-stinky brine useful
t he product of a nethod conprising-i¥oeul ating a brine m xture which
cabbage or amaranth,. banboo and salt -

t of u,
conpri ses

in water,

2004 -13 We.clains:-

with an aromatic

f er ment ed R&sultmkﬁ/seb.fdxylprethfi@icu Iev:ilﬁz[hdﬂf@ﬂbtﬁik?@oﬁ@r@ﬂu'@éd ngglﬂ%gttﬂs ABroduct

of a nethagy o L Shn nocul ating a. brine m xture which conprises
cabbage. or a%tﬂ%r%alg%ggﬁg) S SEPOSERF CRY2LNRG S E%ﬂ“? in water, with the
m crof | ora_desi gnated A2 -and "whi ch was deposi t ed with the China Center For
Type Cul tyr | I ectifo (CCTCC) under the udapest Trealy under acgessi on
nunber NBM‘;@P QraNo; B‘W sai d Flaegul af ed Taxtrar ef fo refeehcei et tine
to producg an. aromati Ternemeu StT TRy brTme—for—prpduetrg—ureosked
stinky tolu. AZ2The eroﬁﬂ& c ferfmerft®6® sti nky Gidhe ac,ordsr}}g"to Chimi,
wher ei n' t hFe-ctdre—teorprses—gabbage—er—aparanth; Hoo,—20-40%) W V)
tofu, 2.5§10%86wW V) 5.56° 5.20° 562° 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° 5.86 6.04° 6.08 °
S3 6.36° 6.50° 6.28° 6.78




shrinp and salt. 3. The aromatic fernented stinky brine according to Claim
2, wherein the m xture conprises 20-40% (w v) cabbage or amaranth, 10 30%
.(w'v) . banboo, 30% (wv) tofu, 5% (wv) shrinp and 0.5-1. 4%%\@@@ .
An aromatic fernented stinky brine useful for pro_du0| ng uncodki nky

- tofu, said brine being the product-18f a nethod, said nethod conpri si ng

S nocul ating a brine mxture which conprises cabbage or amaranth, banboo,

" tofu-and. salt in water, with the mcroflora designated S3 and whi ch was'
“deposi t .the China Center For Type Culture Collection. (CCTCC) "under
t he Budapes featy under -accession nunber MB8024, or the mcroflora
_designated A2 and which was,  deposited with the China Center For Type

—Cul t ur e lCobn aromatis feroend)stinky brine h@ﬁﬁMpéwngmbkeddeyt@ﬁ)pesm on

-+ nunber VD342 BrodBthl:ahemod bii ﬁﬁbgmo%@%go@t)ﬁﬂe itPko ng;&h Jekcient time

t d aromatic. tl ri ne ucin ff¢ooked
S'([)I ﬁL; ?gfqggggeﬁmar%}agﬁ 40 gnd ﬁ@nﬂ%%mfbaﬂ&mm etky brine
accor di ng sitmky‘,bﬁnmlﬁhﬂﬂvm I@ﬂﬁcm@ﬁ‘alﬂfbﬁﬁé'bﬁngﬂﬁ bdiizesf £alkage or amaranth,
banboo,  30: g/r gcﬁ%%%d sa.l é’*} 5 "EE ar(%rratlc ferment ed .
sti nky br| e acc ' W “i‘?mtﬂ'i’ésrﬁ AFePT apEiLses 20- 40A)0
(W V) cabtiwgdmortoﬁlnﬁhampmpdsﬂt,éﬂ)%a(&wmﬁmntmmﬂoﬁ@&és(gﬂate)iAz)ﬁnﬂ and 0.5-2%
/ sal t usi ng

I Gr of 1 or 5 ich whs Tl 3REL Wit B CAMS E%%*S?Egﬁ%dc@df@@ﬂ&ﬁ i, "8, A method
accor di nga(p?]T@%) ypder theBudapesh Fsatysinsepengession nusther MAR28fendst | nky bri ne
which is ﬁbﬁﬂhmmg shl ibSldtE Chidithie for MMEcibRANN ioHodlics bt afordfife0r di ng to

7 CI ?' m1 Orferniented stinky brme for producing uncooked stinky tofu.

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 aromatic fermented stinky brine according to Claim 2; wherein the mixture
' comprises 20-40% (wiv) cabbage or amaranth, 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
Ly - 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.



and imersing it at roomtenperature for 0.5-12 hours. 9. A nethod
according to Claim8 wherein the tofu is inmersed for 4-8 hours 10. A
met hod for produci ng uncooked stinky tofu, using the mcrofl a£@4t he
brine mxture according to Claim4 or 5. 11. A nethod accor ﬁl Claim
10, which conprises pouring tofu into the stinky brine produced by the
mcroflora and the brine m xture according to Claim4 or 5, and inmmersing
the tofu at roomtenperature for40.5-12 hours. 12. A nethod according to
Claim11l wherein the tofu is inmrersed for 4-8 hours. 13. A method according
to Caim8 wherein the brine mixture is steriled and the fernentation is
in a chose ‘Thylagomatic, femnm%@@nkzdn‘h@i angording @& &Flaam 4, wlv‘lmeinrthc treixre ne

[n_>£t5ur§/||s sterLI-g\d %%ﬁhe §E§ %@@ﬂg@vﬁﬁlo? 6Ap0r:|I 2004

UNCOOKED STI NKY TOFU ( CRAW TOFU) AND METHOD FOR- PRODUCI NG UNCOCKED

STI NKY6 TOFUrhm&MQHaCf&mmed tiake rﬁnneny&ﬂtd@gl t6 atlaine S, twherdlft it GhBdler a

designated as A2-and S3 use i-n producing uncooked sti nk tof u which
i s obt ai ned“®PPEEF 881410r{g(vg{ﬁhcabba@ﬁr WWW@Q@W&‘GW@@P%&‘% (it ey

brine. The to er includes the brine conposition for use in
pr oduci ng U%IE:H(;QE 2cﬁgi‘¢:Eypt ofu suitable for.-the growth of the nmicroflora

and the nethod for produci ng uncooked stinky tofu.
7. ‘A method for producing uncooked stinky tofu, using microflora and the brine mixture

according to Claim 1 or 2.

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.





