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PRODUCTI ON OF UNCOCKED STI NKY TOFU ( CRAW TOFU) AND METHOD FOR PRODUCI NG

UNCOOKED STI NKY TOFU (CHAW TOFU) Field of the Invention The prlmmmmmm{,w

invention provides a mcroflora suitable for the production of

stinky tofu (Chaw Tofu)) a brine conposition for producing uncookegg%gtl
tofu suitable for the growh of the mcroffora and the nethod for pr duci ng
uncooked stinky tofu by using the mcroflora and brine conposili

Background of the invention Stinky tofu is a special conventi Jm , m@md
food in our country. The conventional stinky tofu is produced thrq (ﬁ(g*op
ferment ati on whi ch conprises curing the ingredients such as vegeta g and
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fermentation liquid for stinby tofu); imersing and fernenting the tofu
squares in t hBRODUKTION QF UNCOO STENKIhTOH4 (CEHAWGTOFLY ANDU from

brine (Su, Y. C Traditional fernmented foods in Taiwan, |In Proceedings of
the Orient aMﬁHw@# , C@?KEU HINKYY R&SES I?.{@@d_ oprent
Institute, Talwan, I ngﬁgjﬁqg&\)’)dégtl nky tog'tu I'S obtal ne(g y a'rllq al Kal i ne
fermentati OE, For the fernmentation, the mcroorgani sns used are able to
hydrol yze p fihe fnye 0 acids and peptides in acconpany with rel ease of
amoni a and i ncrease of pH value. The main m croorganismused in the

al kal i ne feTheptaeitdnveation Beovidebrasnemilord astablef for hke producitongefhumeoskesit r ai ns
used are capable of secreting ertracellular enzynmes to hydrol yze proteins

to am no aci 7 L epty : i IiNG; :
5 Kol Séhaéﬁgegg, R v:ﬂsyga%msﬁ F6S BrodiERB | ihcHSidd"dink Gofu

fermentation ng, D.Y.C, A'kaline-feriented foods® a review

i th enphasi ' f ion. Crit. Rey ial . 22:10l . 1996).
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conventional | y used. ) ) ..
tofi by using the microflora and brine composition.

Background of the invention

Stinky tofu 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 shnmps etc. by salt; remaining in the natural
environment; allowing the; putrefaction of the ingredients to thus obtain the stinky brine
(the fermentation liquid for stinky tofir); immersing and fermenting 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.15, Food
Industry Research and development Institute, Taiwan, Hsinchu, 1980).

Stinky tofu is obtained by an alkaline fermentation. For the fermentation, the
microorganisms used are able to hydrolyze proteins to amino acids and peptides in
accompany with release of ammonia and increase of pH value. The main microorganism
used in the alkaline fermentation are Bacillus sp. Most of the microorganisms strains

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



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.
Therefore) the growh of the mcroorganisns is slow Ln general, it takes
nore than six nonths to conplete the fernentation. OM ng to the use of open
fermentation, the odor produced in the fernmentation cause the insects to
father together and |lay eggs. The sanitation is very poor. Moreover, a

vari ety of pathogenic and fungal infections harnful to human health coul d
happen easily. To develop a nethod for produci ng-uncooked stinky "tofu for

sanitation, safety. and high qualit, urposes is necessary Summary_of the

i nvention méﬂ%ﬂé&eﬁ G%J] @?eaf%nmﬂwéﬁﬁ%ﬁt%ﬁ erfn(gnﬁgn%ﬁ%@nga mtdrigngdpal .C,,
suitable for the production of uncooked stinky tofu, which is obtained by
screeni ng andi\lkalmeifermentedi fonds rorviewrwintemphadis et pidky fdymenmtiod h€ref Ree, a
production of uncooked stinky tofu having food flavor and sanitation using
the m crof | ongiclobidloBsi Rl g99dne obj ective of the invention is to provide a
bri ne conposition for produci'ng the uncooked stinky tofu suitable for the
growm h of the..m croflora. of e inventi - a h reparation -3

Anot her obj ec FVETS ?Cﬁe eﬁwlé%{olnoﬁl £ %gt’p}no@%dgl%y%}%o?%VS?tlmﬁéf%g
uncooked stinky tofu which utilizes said mcroflora and brine conposition.
The uncooked ersfeag, thefanalityris pet steady: £5r eapplep thegliaver 6h ther profects &t vasied
stinky tofu by process nethods such as steam ng, cooking, frying and

stewi ng wit h depatringcen efithi ipdtckdef thei pinesneveh if bemprivienthe camé lisgredipmet Iaf t he
invention is to provide a mcroflora suitable for the production of stinky

tofu. Lai. Clugghion\AlcbehaAbaldf Sk We! e hobdaichid 2 inly Qbsbtfic Ghd fhe

screeni ng of m croorgan sms for brewi ng stinkKy tofu baséd onh the capability
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i sol ated from conventional stinky brines ) )
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 eggs. The sanitation is very poor. Moreover, a variety of pathogenic and fungal
infections harmful to human health could happen easily.

To develop a method for producing uncooked stinkytofu 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 tofu, 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 microflora 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



“ Wherein the major of the mcroorganisns strains are B. negateriirm B
polynyra, B. pumlzrs and B. sirbtilis, in which the later two strains are
the major strains for fernmentation {Lee, S. F., ~Vana, C. B., and Chang, P.
P., The Isolation and Identification of Protein hydrolyzing Bacteria from
Chaw Tof u, Food Science 23:1 {1996)). However, we found that the
fermentation in the brine using a single strain is not food. According to
the present invention, a mcroflora for fernentati on was obtai ned by
screening and identification fromthe conventional stinky brine. According
to the invention, two main mcroflorae, A2 mcyobial group and S3 m crobi al
group were obtained The screening step conprrs%§'collecting t he stinky

bri ne sanpl es fngnlvarLous places in Taiwan, diluting and plating the

col l ected st i iRGther ohiective piihe VERtAR IHIORIPYIRG 2 Bigthod farradudingincpekedessinke d
mcroflora After identification, A2 m crobi al - 4 group manly conprises
Baci | | us sp. , tofintvbichoobzes said micrafidralaad boteaainigossios p ThammtoSBedstimky bifalcagr oup
mai nly conprises Bacillus sp. and Enterococcus sp. The identification of

the mcrofl orge Vo4 tdrandMegtaplei kY GSML by | {0
(Mller, L. and Ber j&gpﬁél?rg%lcgg%) Bacteerai a ldentifi c}fa?f%%lésbee%gé Sth as

Chr omat ogr aphy, of. Wiol e. g:e |. Fat Aci ds,, HP lication Note 288:41

(198S).) Acco%/ta‘?‘[ﬂ’ﬁ%‘i?ogﬁ%’ %P‘Hﬂa’é‘i %e%’t%r“ﬁ{hi Sc?ﬁsa@"?gps and anal ysi s mnet hods,

the fatty acid nethyl ated esters (FALMES) are prepared by collecting
Baef deseviptioniof #hej inventige

bacterial cel Baef ilpyentig@et hyl ati on, extracti on and washing with
an al kaline solution. The resulting FAMES are analyzed with a Hew ett

Packard nodel TP obBO04f fhaSnweationrist woprapikdy awhicedflormsuitable fopeke piddcton of
capillary columm, a flane ionization detector, a 7673B automatic sanpl er,
and a 3396B | gigorgfer ldentification of the F:~VIE fingerprints of
isolates were perfornmed using the iVII17] database. According to the
identificatiop mentioned above,, the .m cr.obi al group main conpri se
Baci | hrs sphag?‘i' st BAT SRS Eifs PEQFuCHoRy Olfa%‘t”gbatg’ﬁ Hﬁ?r%”b t,hgvﬁﬁfet? 13a8
deposited with_ China Center For Type Culture Coll ect i_Qn@ﬁ_CCTCC)_ under the
Budpest Tr eat jidiperganisme s drewing sitkertobigong! on e @paliyaf hydobzingmosin
group mainly conprises Bacillus sphaericus, Enterococcus avvum

Ent er ococczi s(leasseIN { Peodustien af Bhber Tufochsod idassy Svhpsdswas(1depysi Tied

wi th China Center For Type Culture

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 Chang, P. P., The Isolation and Identification
of Protein hydrolyzing 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.
According to the present invention, a microflora 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 comprises 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



Col l ection (CCTCC) under the Budpest Treaty under accessi on nunber 98024 on
‘8 Detenber 1998 Further, the invention provides brine conpositions suitable
for the growth of the ' rrucroflorae to produce uncooked stinky tofu,
including a brine conposition nost - 5 suitable for the fernentation of
A2 m crobial group, and a brine conposition nost suitable for the
fermentation of S3 m crobial soup. The brine conposition suitable for the
fermentation of AZ microbial group is conposed of cabbage or amaranth,
banboo, tofu, shrinp and salt. 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 conpﬁs?fion suitable for the
fermentation of A2 m crobi al %ipgg pr ef er abl includgs ca ba%e or amaranth
banboo, 20- 405T94P \HARlY CORBrISes BACHES 9P I8 efFGcHD Tarfdd dedciobagif{us gr.jand S3
conposition suitable for the fernentation of S3 m crobial group preferably
i ncl udes cabbmgeotdal gaomyr mainly,colmprikesBacBbs-p. Ad(Mterpcvatmsand salt. The

bri ne conposition suitable for the fernentation of ~2 group nore preferably

i ncl udes 20- 49hJunMhicatish RFYSe FhicRITRBEAMNAE  coh@acied ¥ Wh IMRESHRL AdentBicafidaV V)
tofu, ~ (wv) shrinp and 0.5-1.~ % (wv) salt. The brine conposition

suitable for the fernentati of r referabl y.includes 20--10
o Cwiv) canbige BriEls ant ety PR eI I B R oy P e e
0.~-2 % (wv) salt. According to the inventjon, the stinky brine, which is
obt ai ned f r onPk WeioleeCeteRatht Asids.ofP sdpriicatiemNate Zﬁ%b(li%ébﬁl Atcorling t@ ke
brine conposition suitable for the fernmentation of A2 m crobial group,

whi ch can be siasdird pepativayeps unicaalysid nethodk ythé fatty abid wietgylhed dsests (FlAMBS) and
preference. The stinky brine, which is obtained fromfernentation of S3

m crobial or ouR daogk 8Y edidAnd bhilerif O Nabbiificativh ! ALFIafiok, ddiSction an

fermentation of m crobral ¢foup, whic n be used t0 produce uncooked

stinky tofu having better ear ance,..flavor re an ef erenc
However, in v?”éwn%‘w‘(dl‘lé“ 3}5% erSBE‘HPP's The r?sﬁgmgfﬁg\@g aber%nlag?g‘{fé'gﬁ é@’gq"ﬁ‘é‘ﬁ on
of stinky tofu produced, the stinky brine by nocul atm S3 - 6 mcrobial
group to bri nBackerdmeieliFhh S820A Sbs shfogratagephy ovheln vas ieawippdd with & @pdlsival
group. S3 mcrobial group is not suitable for the fernentati on of brine
conposi ti on cesltimh fighedtrizdtion déteetomes T6GaBahtdmneicisaruged, amda 3396Bintegatdrng
stinky brine useful for the production of uncooked stinky tofu conprises a

di rect inocul %Jﬁgﬁ‘%ﬁf)n thend F%ﬁﬁ?‘ﬁ%éxﬁﬁn@aﬁﬁ%l&t@s Qerd ?a@mailgmo%& w%ﬂﬁe

i ncubation of t acteria o at8, ‘or a transformation of th& stin

brine to steri,led brine conmposition, a fernentation in an closed-style to
produce stink§®BP3fe. The invention al so provides a method for preparing
uncooked stinky tofu, which uses the mcroflora and the brine conposjtion
of the invent A§perdmgetonthenisantedisapen Jeantipptt Rpeye: Hee 19 uggbiay ewupnmainihe
fermented stinky brine produced fromthe microflora and brine conposition
of the invent comprisen Baciitue rsphawyicubieLntefagotans p. and Zabvobas!luspspef whizbl wasd- 8
hours, at roomtenperature. The resulting uncooked stinky tofu should be

i 1abl 6 for CR D e o P TR e g,

cooking, fryi E}gea?yngn etr%\évci:eggogtnglggér &é(ﬁe 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 1998

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

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



soysauce. The follow ng exanples are used for further illustrating the

m croflora, brine conposition used for fernentation and nethod for
prepari ng uncooked stinky tofu of the invention, but not for limting the
i nvention. Exanples Exanple 1 7 Screeni ng and Preservation of the
Mcroflora of the Invention Ten sanples of the stinky brines were collected
fromvarious locations in Taiwan two sanpl es were produced by the
inventors) as shown in Table 1. Ten nlL of stinky brine was transferred to
the steriled brine medium After the subnmerged fermentation at 3 0 C for
one nonth, three operators snelt the fernenteqd _brines to determ ne which
brine has a stinky odor. The above step was repeated to make sure the
production of the stinky odors. The fernmented brines transferred from
sanpl es B, &iwhle Br dhei fmwentationigt &2 mereiith@pupid. 2 PRae ompesites @oshr i nes
mediumwith a stinky odor after the fernentation were diluted and pl ated

i nt o TSA nesliitabie f6f the fertrfeatadien ob$T mionchillegrowm Blie BiheCofupositidn hidtabke, fot he
bacteria in each of the diIutions were respectively scraped by | oop and

| nocul at ed 1 BRRLAGn3F gtbttﬁgfb?gn?% Bsedbt ElbpRRPorBRirkf bdrttoc| 05

style of fernentation at me operators snel t the f er ment ed
brines and determ ne t.ions still t est odor e types
of the nicr ’o?hél%?"gq Begtcrghggﬂn%ﬁﬁmt’?ﬁénoé’s%atﬂﬁf PTH% Ftéon[ ﬂ%gédsr wer e
determ ned. The results were shown in Table 2. The fernented bri ne

i nocul at ed e#mposed of cdbbegeoramarggh,aghbp ot tobhang selt, does pphikgludelgimere E, S
and W The fernmented brine inoculated with mcroflora at 10z x dllutlon

with a stinfe erife EoM?dsﬁio‘h RuiteblE forl the &stehiehiacion of he thierabi teeshpopreftesbly
i noculated with microflora through di lution and plating of the samples O

D, Hand |l 0L R A ik Dlokn 610K Ss0 5. A55h 00,11 54 QU Bl oS ver ©

preserved by eezl ng- an si gnat’ e

m cr obi al p Weeactlvatedfro t en cultu andlno ulated in
t he bnne co s?{heo eoc‘&‘EP‘?S;‘Foé‘ufu“taH% g’f tﬁﬁ;}z"&tﬁ‘ﬁmﬁ% o1 | BiF qb@itv e - 8
results were shown in Table 2. The m crobial groups A2 and S3 produced a
stinky odor pedferebly irebidas tabbage erramaFanth,ibambee.f3P-Hy”e (h‘év)sfgéttﬂéissagont ained in
AZ m crobial group and S3 m crobial group, the

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 % (w/v) 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 % (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 stinky tofu having better
flavor and preference. The stinky brine, which is obtained from fermentation of S3
microbial group inoculated to brine composition 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 results of the

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



mcroflora were diluted and plated on TSA nedium |sol ates were randomy
sel ected after the incubation aerobically at 30 C for 2 days and were
identified by the Mcrobial ldentification System W found that A2
m crobial groLp was mainly conposed of Bacillcrs sphaerrccrs) Enterococcars
and Lact obaccl hrs sp. S3 microbial group was mainly conposed of Bacill us
sphaericus, Enterococccrs avicrm Enterococcus casselifavrrs and
Ent erococccrs durans. Table 1 The pH val ues, NaCl percentages and tot al
counts of m croorgani sns of stinky brine sanples collected in Taiwan
Sanmpl eTotal Counts of No. Sanpl i ng Pl acepHNaCl %M croorgani sns(cfu/nm)9.0 X
10g (aerobi c) AWang Chi Stinky Tofu, Kuangi- #2t.gFu Road, Hsinchu City8.~ X
10g (anaerobic)1l.3 X 10g (aerobic)BStinky tofu vender on Chung5. 341. 3Cheng
road, Hsi nchmicgibia)igraipKta ogng spmpesne juitaglextor ghe feamewpiien eS¥iznrycreialy
vender on Tung~.~41l.9Hwa street Taipei Ctyl.1 X 10g (anaerobic)'9.0 X 10
(aer obi c) DDugrEiiaw SGhhidrdbitl @rouflia @t suifable for Ghe Gerfientartdn off bhie t&nposiick0g

9

(anaer obi c) - 1.0 X 109 (aerobic)EStinky tofu store on Lin
Yii.642. 9st r &St .;[9' i1.0 X 109 (anaerobic)FKu Ting Market, Taipeii.20l.g
~1.3 X 109 (aer o%&% ‘X 109 (anaerobic) G Wi M ao Market, Kaohsiung 6.12

1~~1.4 X 10'_(aerghic). 4 0'2. X 1 (anaerobi.c)1 8 X 1 aer obi ¢) SSout h Men
Ve ket Tai pEAC PO 23 Ak nyentiof o iREREAOB L 509 4G (hb FAPET URES: e

| vl arket, Tai pei 6~8~~~"g6.0 X 10 (anaerobic)HYi Yin Co., Da Pi, Yunlin-

i - -1 Convent i untabksst stinky tofii nemprisge a~direct igpgulation of wess frgd2e3dtpdvagterna nerl
stinky brine nmade---by ourselves (2)~ Table 2 Results of stinky odor

product i on ahoglift{dar@et the GicaRidAb tietastetin oh PRt bOE B8t matioh 6£1AE Binky
mcroflora fromstinky brine sanples Sanpl el nocul ati on wi t hl nocul ati on

i t hNoT fern fl . di | ut j [ iy at
fromplate (PP dusBPBRTRE Ll it o SR SLERBIRTREYSRES
103) F++ ( 1 Oz)GS-+-+ ( 103) +W~+(103)H+I +J * ~ -~- represents the
producti on o?fi i nky odor

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 tofu squares into the fermented 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 temperature. 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 steaming, cooking, frying and stewing steps, with
soysauce,

The following examples are used for further illustrating the microflora, brine
composition used for fermentation and method for preparing uncooked stinky tofu of the
invention, but not for limiting the invention.

Examples

Example 1



.Exanpl e 2 Brine Conposition and Production of Stinky Brine The brine
conposition suitable for the fernentation of A2 m crobial group conprised
30 (W v) cabbage) 20% w v) banmboo, 30%wv) tofu, ~%w/v) shrinp and
1% w v) salt. The brine conposition suitable for the fernentation of S3

m crobi al group conprised 30% w v) cabbage, 20%w v) banboo) 40% w v) tofu
and 194w v) salt. After the ingredients were honogeni zed, 200nl bri ne

medi um was poured into 260nmL serum bottle and then steriled at 121 'C for
46 m nutes. Eight hundred m of the brine nmediumin a 1000 nl serum bottle
was sterilized at 121 C for 60 m nutes. The mcrotlora for fermenting the

brine was activated fromfrozen culture Seventy-five - 11 N 1 bacterial
i quid was even pI at ed on TSA (Trytl case Sog/ Agar (BBL, Maryland)) nedi um
and was i ncsEeamgand Braseryptign efithedlieroflra aftheylyertionThe bacteria were

scraped fromplate by | oop and i nocul ated to the sterilized brine nedium
The cl ose stTehaamples of thentiaky brinesasere aolidcesdi Horh vatiodOloCations ir0Taiwan B#b.
Exanpl e 3 Production of Uncooked Stinky Tofu Sixty pieces of tofu squares

were placed s!nBPl%s Gle o%&ﬁga'[y%& EntorsN&Ys waqn'mﬁnseﬁen JOZQ

stinky brine at roomtenperature for four hours e unco stlnky tofu

were recovered and ma he resh ter tain sa uncooked
stinky t of u.Wasiensie g’ﬁs‘&?‘ﬁe THeSp I":%fgq ﬁg s%%%&’@a &P nky

tof u produced fromthe above exanpl es was refrigerat ed at 4 -C overnight,

and then fri‘getor dRembhth! ihdde dpeyitdB shRIREY fRiHERedBSnds t6Qetermind MhichaHHE! Y
preference evaluation was then carried out. There were fifty sensory

eval uators to carr t t he sensor ref erence eval uation for appearance,
flavor, textifeé sanféf@ i e¥%e®Vstt%ﬂB%ﬁ<5?pm?<ﬁt<(ma?ﬁﬂaﬁ gductieolsthifp| es
were random y supplied and nunbered. The results of sensory preference
eval uati on (stiukyt edore dTherfetnentdddsings winsferred fmosampleshi@hidy dihhiehpooditsk e,
9=hi ghly favorable to conventional stinly tofu) were treated with a
conput er andh@§mlky 886, Pbhe Btadéfbséd Srdtles 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 fermented brines inoculated 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,
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



Anal ysis System (SAS). The evaluation results were shown in Tables 3 and 4
Table 3 - 12 Results of sensory preference evaluation for stinky tofu
produced by inoculating the A2 and S3 microbial groups to brine conposition
containing shrinp Mcroflora

No. Appear anceFl avor Text ur ePr ef er enceA26. 28a5. 96a6. 14a6. 34aS35. 56b5. 20b5. 62b
5.42b a and b: The nean values with the sanme letters in each colum have no
significant differences. Table 4 Results of sensory preference eval uation
for stinky tofu produced by inoculating A2 and S3 mi crobial groups to brine
conposition not containing shrinp. iVlicrqflora

No. Appear anceFl avor Text ur ePr ef er enceA26.30 ai .86 ab6.04 a6.08 6S36. 36 a6.50
al6.28 316.78 a - 13 W clainms' 1. Amcroflora suitable for the
product i Gefubs werecshowaih Fatilnky Thomisrefuaiggenns & and S3rpapéncgd estipiei wiong t he
genus of Bacrllrrs, Enterococcrrs and Lactobacillus, which was deposited

w t h Chi nfeGhBtactivatior. Type Culture Coll ection (CCTCC) under the Budpest
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mainly composed of Bacillus sphaericus, Enterococcus avium, Enterococcus
casselifavus and Enterococcus durans.

Table L

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
(cfw/mL)

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

Fu Road, Hsinchu City 8.5 X 10° (anaerobic)
1.3 X 10 (aerobic)

B  |Stinky tofu vender on Chung 5341 13 .
Cheng road, Hsinchu City 1.3 X 10° (anaerobic)

5.6 X 107 (aerobic)

C |Stinky tofu vender on Tung 5541 1.9 . _
Hwa street Taipei City 1.1 X 10° (anaerobic)

9.0 X 10’ bi
D  |Du Chaw Chih Chia, Kuang 7721 14 3 (aerobic)
Chou Street, Taipei 27 X 10° (anaerobic)
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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
N Transfer microflora diluted microflora
0. ) :
and inoculated on activated from
plate (dilution folds)| frozen culture

A +* +(10%) +
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* | 4 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 comprised
30%(w/v) 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 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
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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

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 sensory 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
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A2 6.30° 586 6.04° 6.08°
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