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Title: COVMPOSI TI ONS FOR ENHANCI NG OR | MPRQVI NG THE FLAVOR OF FOODS OR
DRI'NKS AND METHOD OF ENHANCING OR | MPROVI NG THE FLAVOR O Ma@ib2@& DRI NKS
BY USI NG THE-SAME  Abstract: A method of enhancing or inproving the flavor
of usual foods or drinks by u3|ng a non-vol atile thiazolidine conpound
optionally together with a non-volatile flavor conpound and/or a reaction
flavor; a convenient and ef or  MIRNE Hmmmmmmmm' i
flavor in -
of fensive. snell at |ntake to thereby |nprove t he flavor -and a conveni ent

~and effect%%:' %g G e PEGTINE greenish of fensive smell '
={%ﬁ§ dEﬂZﬁuﬂgﬁduct to thereby inprove the flavor.

char act er| % §_
DF55PCT/B778 I'ON"10 March 2005 Conposition for Enhancing or

| mprovi ng the Flavor of Foods or Drinks and Method of Enhancing or
| nproving the Flavor of Foods or Drinks by Using the Sane (Techni cal
Field) The present invention relates to a conposition for retaining and

~ .devel oping the flavor of foods, which conposition is useful in. the

technol ogy for enhancing the good flavor of food or dri:nk products and
devel opi ng the good flavor stably over. a long tine period in the field of



i

.relates to a nethod

~-foods gS?&T?§§7@”d the like. The present i nventi on rel at es also to a new

~{ thiazol'ldiné conp

: good flavor of food or drink products and devel oping the-good flavor ,
stably over a‘long tinme period in the. field of foods and drinks and the

und which i-s useful in the technol ogy f®@Maren2ansci ng t he

l'ike. Furthernore, the present invention provides a nethod for obtaining
foods or drinks whose palatabiﬁ#%%%has ‘been enhanced by suppressing or
maski ng the unpl easant odor of SPBFO”r i nks or i nparting favorable
flavors 'to foods or drinks, by retaining the flavors. of .foods or drinks.
stably and developing the flavors.at the time of. eating or drinking The

present inv a et hod DF55PCT/ B778 10 March 2, 005
obt ai ni ng ffggﬁgg?%%f nm%%%eﬂﬁélgfeﬁgl?fy{WEﬁpYﬁﬂglEm%anced by suppressing

or maski ng tﬁPaMP'@@d%B%QdQ {alllfrl]%%;g{;% {%g?s/%?éfl nparting favorable

flavors to frozen foo of frozen foods stably

and devel OpiEﬂnaﬁ@ﬁu;'@a\/Ofﬁpﬁéviﬁg E%gﬁﬁg"&atéfgf"o&?er resent invention

i mprovin avor Bia, aretort food

by suppressbiinles BRSkd Wy i €8 PE&HL 1 ar unpl easant odor | with the use of a
non-vol atile thiazolidine conpound. Furthernore, the present invention

.relates also to a nmethod for inproving the flavor of, inter alia, a

processed
- (Technlcal Fleld)

| The present 1nventlon relates to a eomp051tlon for
'retalnlng and developlng the flavor of foods, whlch
comp051tlon is useful in the technology for enhanc1ng the .
good flavor of food or drink products and developlng the
goodﬁflavor stably over a long_tlme period in the field of
.foods and drinks and the like.

The presenttinvention relates also to e'new'
thiazolidine compound which is useful in the technology for
enhancing the good flavor of food or drink products and
developing the good flevor stably over a long time period

in the.field of foods and drinks and the like‘ |

| ' _Fuigtermore, the present 1nventlon prov1des a method
for obtarnlng foods or drinks whose palatability has been
'enhanced by suppre551ng or masklng the unpleasant odor of
foods or drinks or imparting favorable flavors to foods or

: drlnks, by retaining the flavors of foods or drlnks stably
~and developlng the flavors .at the time of eating or

drinking.

The present invention also provides a method for



;soybeaﬂ ed f ood product by suppre55|ng ‘or nﬁsking its
soybean pec |ar uan easant odor with 'the use of a.non-19Maath 2095

" thiazolidine compound. (Background Art) it is very inportant in the

production of food products to retain good flavors of just-mde foods or
drinks until they are eaten or drunk, and devel op the good flavors vihen

necess he. actual fo dustrles the flavors 1inherent in
such og%%%ckgwgsgg%%%%n#%%QS %P%%%sgﬁikﬁ ¥ Q%eb¢$%ee%%®n%%imeakened
or lo an oncent atlon ing.or the'like during

t he p?ﬁ uct?g’l']%LLJ prd%gé% o? ?ﬁ %uﬁ%% &%& gﬁa%%ﬁée%nfavorable to
conmmer d r t he uction ocess or

di strlﬁb‘tﬁ%ﬁé%h der‘?{{’ﬁe g%r%ﬁ%vs?%%cg Cﬁ‘?‘gdism Y March 2005 a
t echnot@gyif Dig eﬁﬁ@nﬁié‘ﬁoﬂQO@fft yQér? f’éo&ﬁooéicéihtfrér?é‘ Qéx?ed %Jzn%gg i

devel opi ng the good fl avors st over a ne perio

st rongtlye desavees  Mearwdi 4 Bpe 3 HUSDEI N Hf studles have been so far nmade on
.the technol ogy for controlling the retentlon and devel opnent of aronas

("Latest Techmolmgysdmy Fronsht Mravited aaHed it HEWGHD- G j yut sukai in
1988) ‘For exanpl e; encapsul ation of aromas in m crocapsul es, confinenent

' of ariowmsovingrethe cekavénad fisi ot of £ oS e teysed oglexd rpp or the like;
action of enzynmes on volatile
-Suppressing or masking its peculiar unpleasant odor with
the use’ of_a non- volatlle‘thlazolldlne compound.
Furthermore, the present invention.relates also to a

method for improving the flavor of, inter alie;”a processed

soybean-incorporated food product by suppressing or masking

its soybean-peculiar unpleasant‘odor with the use of a non-

volatile thiazolidine compound.

(Background Art)
It ie very important in the productionrof food
products to retain good flavors of just-made foods or
_ drinks.until_they are eaten or drunk, and deVe;op the good
~ flavors ﬁgep necessary. h
HoweGer, in the ectual food induStries, tﬁe‘flaﬁors-
'1nherent in such products as seasonlngs, processed foods or-
the like may be weakened or lost by such operatlons as .
concentratlon, drying or the like during the productlond
Pprocess of the products. Meanwhile, flavors unfavorable to
commercial productedmay develop during thevproduction'

~ process or distribution chahnel. Under the circumstances,



“oper at

aromati zing of foods including co

:
i
E
t
E

farona gbbpygq 8precursors such as gl ycosi des are knomn However, there
,rare‘pro
“‘difficult to control its anount of devel opnment at wi'll, ‘whereas in a

in a nethod of phyS|caIIy retalnlng1omaﬁ9mmm5|t is

met hod using gl ycosides, it has such problens that the target conpounds

are limted onIy to al cohols and that enzynes used are deactivated in a

systenth%atﬁd %lng t e enzg Further, as to -processed foods, the
fiavor$§ |nﬁerenf’gy thgn ArGdn tgoﬁﬁyf%évﬂéﬁk@ﬁeéoéﬁ PBsErbYk such
he |ike during the production

_prOCEEQBﬁuF%EhSRHC8”58?§bQ%€a£&%'”808 GﬁﬁﬁPréoﬁFé?nVn@V%Bn%ohﬁﬂg which are
aroma §gaétg?9§8dgﬁggrg a?ggpg%ggtﬁrona threshold and often. play an

i mpor t ant e’Irn arona & GELF8f perfume cosneti cs, f ood. _
Ponpounds. | (Suen itk EPbunBERTBE Parlha 1 REVRRL IR a0 LY SH9SPCT) Brvs
aromat (21 oG of FoagLoBR Foht &“%t’t%@?%ﬁg? FSEERLLY ﬁgg‘?i' bl(J-t' Sul fur

conpouddsel apkendsd f_é£§m§¥”W@§598s§efé§ﬁn§gd r#? Cheni cal Soci ety
(1994)). However, since these thiol conpounds %ave a om1thresho|d it is

d|ff|cEl&v@ns"retasneﬁhbydansbyﬁn@ﬂﬁy@ﬁpggglo{nthggg)arOﬂ@rmnth|n a proper
range and to retain their aroma concentration within a predeternlned range
over aex@mgle;nenpepsoﬂatiberefoaﬁomas in microcapsules,
conflnement of aromas 1n matrlces, 1nclus1on of aromas by
' cyclodextrln or the like, actlon of enzymes on volatlle
aroma constltuent precursors such as glycosides are known
However, there are-problems, €.g., in a method of
physically retainingvaromas, it is difficuit to control its
~amount of development at will, whereas in a method using
glycosides, it has such problems that the target compounds
are limited only_to alcohols and that enzymes used are
deactivated in a system heated for using“thejenzymes.
Furtherf as to processed foods, the flavors inherent
in the_products may be weakened or lost by such;operattons
as concezératlon, drylng or the like durlng the productlon
process o§ the products.
Meanwhile, sulfur—containing comPOUnds which are
. aroma substances generally has a low aroma threshold and
often play an important role in aroma characterlstlcs for
perfume.cosmetrcs, food products and the like. For
example, it is known tnat fran-derivative thiol COmponndsr

(such as 2-Furylmethanethiol (FMT) and 2-Methyl-3-




a. net hogskprryetiaigni ng or. devel oping the aroma effectively has been .
expected to be devel oped. It i's very inportant, as has b&eMagdsl06bed, in
the production-of food products to retain good flavors of just- nade foods
- or drinks until they are eaten or -drunk and develop the good flavors when-
I  necessary. However, in the actual food industries, flavors are gradually

vol at i kuzadtangiveakencdnar thest k@l Jegnafed-ohr tifpgdinipe unpl easant
di st |% S :

. odors during. each step of production; utron, orage, “and the

like.. arbndetizihges€ €bbayMBAANGESngachLERES! 99 { Pbe PHARCE LY OO
flavors of food or drink products and devel oping the good flavors stably

over a(l'sngfurmeoppobundshas Peesss) rangl yymeesiiRdgse Mo e, as has been
al so described, a nunber of studies have been so far nmade on'the

t echnohugyifen Chemficall 5agiébg (even] | on Bowederel OpnEat tRésar omas
("Latest Technol ogy for Food Flavors", issued by Kougyo DF55PCT/ B778 14
Mar ch 2b08lGepypnesnlai have 1988)w Eoreshanp) eit encapstd pétDP ©6aronas  in
‘m crocapsul es, confinenment of aromas in matrices, inclusion of aromas by
cycl odBRERER bhet deveirenentt amount ofnklyebs sromalwatihinazonm constit uent
precursors such as glycosides are known. Further, as a nmethod for

pr evenPTAGehEangg| anf| £ arebainf the braa temp openten traien havehbeen

-a predetermined rarge over a long time period. Therefore,

g

aﬂmethddffOriretaining or developing the aroma effectiveiy '

" has been éxpected to be-developéd.

It is very important, as has been described, in the
production of food products to retain good flavors of just-
made foods or drinks until they are eaten or drunk and

develop the good:flavOrs when necessary.

However, in ﬁhe actual food industries, flavors are
-g:adually ﬁolatilized and weakened or lost, ér degraded or
turned into unpleasant odors during each step of
production,.distribution, storage, and the likef,.Under.

| ‘these c%iggmstancesf a technology for enhancing:good_ ,
flaﬁors:e£3food br drink products-and'developing the éood
_flavors.stably,over a long time périod'has been strongly
desired.

Meanwhile, as has been also described, a numﬁé? of
studies have been so-farjmade on the technology for
cOntrolling the reténtion and development of aromas

{"Latest Technology for Food Flavors", issued by Kougyo




. solvent materi al
-material and which has a

pr opose®F38PGT/Ba76et hod i.n which an aroma material is dissolved in a

whi ch can di ssolve the aroma conponent of Mahs Zopogna

_ . hi gher boiling point than the sublimtion and/or
vol atilization tenperature of the aroma conponent, and then the resulting
mxturegl s mxed into foods or perfume cosnetics (Japanese Patent.

Appllca idvutankia Open Nog g SO0R8A/ 1.9 a et hod of bl endi-ng pol yl ysi ne or
a "salt_ thereof as actlve)lngredle Q@B(%apdﬁﬁgﬁs %H?HA®EI@E@m¢@n

Lai d- @%ﬂ“mrowmé@ﬁ@onﬁlﬁeﬁeﬂ@t@da dgrﬁg@sddir?%%a%{]}%%gepg?t glnﬂa(r)ur:eg

'derlvatlve t hereof to foods or drinks;

storagel%‘tﬂalbf“rwllymi)fammm&y tdef B d1ave; ed a net hod of sealing
confining an arona conponent within cargﬁﬂ1§¥ai SES %Et%&% mfified by a
Sor bi t OTVEARRM U okt ti o arr oot At s SRk i nfjging a flavor

w thin nmol tepn m xture of sorbitol, nannltol sacc art
(Japanese/ P asplineami.on Lai d- Open No. 71866/1983) a conposite

flavor havin at | avor contained in xylitol (Japanese Patent Application
Lai d- Qpen. 62PF983yethnd tfhe birkeenbPEngPERLB778 1.0 March 2005 As
for a qq r su%pre55|ng unpl easant odors of foods or drinks, there
have been practl G2 RS AESTar e9mponentisev ¢hkirag hbhe. pdeteri oration of

ar omas P pEUGeN he devggopnent of a container or bag nmade of a
havi n§ BeF8adcén U%ygénapeanemhlmatﬁrlhuelgntroductlon of

~ synthetic resin

a .‘ dlssolved in a solvent materlal which can dlssolve the
aroma component of the aroma material and Whlch has a
hlgher b0111ng point than the subllmatlon and/or
volatlllzatlon temperature of the aroma component, and then
the resultlng mlxture is mlxed into foods or perfume

.cosmetlcs (Japanese Patent Application Lald Open No.
50084/1999), a method of blendlng polylysine or 'a salt
thereof as actlve 1ngred1ents (Japanese Patent Appllcatlon
"Laid-Open No. 30712/1994), and a method of ‘adding a whey
proteln Oor a derivative thereof to foods or drinks; and for
the purpose of enhanced storage stability of aromas, there
have been proposed a method of sealing or conflnlng an
aroma component within carbohydrate( ), as exempllfled by a-
sorbltol encapsulated flavor obtained by sealing or -
conflnlng a flavor within a molten mixture of sorbltol
mannitol and saccharine (Japanese Patent Appllcatlon Laid-
Open No. 71866/1983) a composite flavor hav1ng a flavor.

c
ontained in xylltol (Japanese Patent Application Laid- Open .

" No. 76062/1983), and the like.



- food ppgdseti@n7pgocess conpri sing deoxygenati on operations,. the addition
of antioxidants, and the |like. As measures for preventi ndOtMaechi2®@ i orati on
of aromas by |ight, there have been proposed a m | k-containing acidic
drink to which rutin, norin or quercetin has been added for the purposes of
preventing the occurrence of substances causing unpleasant odors and/or
tastes and impreyin r i Lj e at ent, Puhl'i cati.on No.

21450/ 1992); a neth%dmg$ﬁ%§egggt%Egﬁfééggggeﬁﬁgr%?F%ﬁto? OFFaQBrs by

sunshi fieoliy uﬁi@giﬁhbpr@H@BECh§%EdbéEﬁfE?EEt?EEQ 8% hebulicsaghd which are
derived fromthe extracts fromraw coffee beans, and vitamn C °Futin or

quer cepraventingnbheagéesr{daRaNesEeo Pk 8Bk . APR iSQ%QH Lajd-Open No.
27374/ 1.992); and a method of preventing the déterfdrafion of a natural

aroma develophehy afldhngonbhonegesi-chagi dadedsti yed, firpoL¢of fgeiheans to a
aroma conposi tion derived froma natural naterial_(%apanese Pat ent :
Appl i cBavbng Lai tedGped Noyg8i5688MmaA02) i t T tRET inBSoABAB USRS EOL
‘suppressing the deterioration. of flavors by light, "heat or oxygen, a
nethodfﬂﬁ%rgﬁ9ﬁ%F%h@%iEr@0¢$avoampdésingtda@xygeu§eﬂoﬁJapanese Pat ent
Application_ |aid-Open No. 169148/1999) has been proposed. DF55PCT/B778 1.0
Mar ch A ithe 3ddhbiomesttahbiexbdentsel ondnohe 1hké.vassety of
thiols are widely distributed as aroma -conponents in a variety of food
produé?%ésqﬁﬁ§t Qﬂggevent;ng the deterioration of aromas by ' '
~ light, E@eré have beeh propésed a milk-containing acidic
drink to which rutin, morin or quercetin has been added for
the purposes of preventing the occurrence of Sﬁbstances
causing unpleasént odors and/or tastes and improving
preservability (Japanese Patent Publication No.
21450/1992); a method of preventing therdeterioration of
flavors by sunshine by ﬁsing chlorogenic acid, caffeic acid
l-or ferulic acid which are derived from the extracts from
‘raw coffee beans, and vitamin C} rutin orlquércetin in
combination (Japanese Patent Application Laid-Open No.
27374/1992); and a method of preventing the deterioration
of a natgég;'aroma‘material by adding chlorogehic acid
derived from coffee beans'tora aroma composition derived
from a natural,material {(Japanese Patent Application Laid—
Open No. 345693/1992). Further, as measures for
suppressing the deterioration of flavors by light,fﬁeat or
oxXygen, a methqd wherein a specific flavone derivative is

used (Japanese Patent Application Laid-Open No.

169;48/1999) has been proposed.



i ncl udeFE5RSE/BATEN are contai ned in naturally occurring naterials such as
veget abl e essential oil and the like as well as those wh® darelr2005r oduced

secondarily by heat treatment, enzyme reaction or the like at .the time of
processi ng. These have the problemthat the aromas inherent in such thiols
are | ost by heat treatnent at the time of food processing such as-

sterilizati afedmeel eNtianghs therdikeons kel GRar r LR PreseE vation, and it

_is thought that the problemis caused by the deconposition, deterioration

of volwtflegzatodntibfolbeatbiwigeby Hestrid@paness Saygat Application

~ Lai d- Open No. 281697/ 2000 di sclosed is a nethod in -which when a-thi ol

conpoupRipexénts t imga anaat oy 5 B66d prodihecd or mwd enpbygosi de, the
stability of - the thiol conmpound against the heat or the |ike applied
dur i ngiREEUGR odues ¢ ovh privcess cbntebdedr DoucdSurd 51y nec@asetagwhi | e the
aroma inherent in the thiol is also .exhibited as the glycoside is

gr adudfdierbabapaachl asevegetiiel ¢ né$semcisl ofi heatd afrité o i &, asher eby t he

-aroma C be prolonged although the thiol conmpound is used in | ow

concerf¥at i FhstRREe tdich oare peedieted sovendanilheystdmd does not have
t he fu%cti on of devel oping aroma at the tine of eating foods and is
t her ef Ore2 M Her it 2 Yo ke 1t PR s@ht the nlidee iadh thaceimedbel ow i n greater -

e e o PSRRI BT THhds W 005 S P G W Al sgneer i ng frozen
- 'inheréntjih‘suCh'thiblsuaré lost by heat‘treatment at the
- time of fdéd processing such as sterilization t;eatﬁeﬁt-énd
the like‘or by long-time preservation, .and it'ié'thought
that the prpblem ié caused by the decoﬁpésition,
deterioration or volatilization of the thiols by heat. 1In
. Japanese Patent Application Laid-Open No. 281697/2000
disclosed is a method in which when a thiol éompound
exhibiting an arqmé is used in the form of a glycoside, the
'stability of the £hio; compound against the Heat or tﬁé
like applied during the productioh précess of food produéts'
is increasgq, while the aroma inherent in'the_thiol is also -
‘exhibitegﬂég the glycoside is gradually decompsééd due to
the inflﬁéﬁ¢es of'héatland/orsz, whereby the aroﬁa'ééﬁ be
'_prolonged although the_thioi compound is used in low-
concentrations due to a‘low threshold. However, the method
does not have the function of developing aroma at-tﬁé‘time
of eating foods and is tﬂerefore different from thelpresént

invention described below in greater detail.



ConventpF®t@EdTy B7Wieen a conponent having a strong aronma volatility is to be
incorporated into frozen foods, an essential oil-like. cdfplaien200s added
as it is or the: conponent in the formof a powder obtained by causing
dextrin or the like to adsorb the .conponent and powdering .the resulting
product, is added. According to this nmethod, however, it "is difficult to

cause a_suff eieeBhREPYIhAOLr ! BEnERFRORENE LK eFBLAS san end product
I ze

since nost of the conponent is volati under sever e heating conditions
such agoftdymwag or the like. Further, since the. volatilization of the
conponent added proceeds gradually during frozen preservation,. neasures

such as seal Cogvéhthonkheyysaneh a gaspbABRE"RabkByPCkRgLAg materials, or
the |I|ike, nmust be taken. Further, the?e has been grgpggggﬁg frozen food

whi ch acompaivod aat laitl- liskeocabemanvekabirhc80MRERERLooRRARSHLET in
capsul es whereby the aroma volatile conponent. remains in an sufficient
amount apnesiensndlpradudt keveompbhentt he paaduchs hasjiynder rgane a heating
~‘operati on (Japanese Patent Application Laid-Qpen No. 014332/2000), and
t here RQEPBBERT 1al §bepfopwsed a powpesi bbbainedt BynktAgsangan no acid,
reduchﬂg sugar, protein and water as a topping conposition for a mcrowave
oven &hTing g5pthg. 1ékapéei adenrbstbapabiponeftgauingokdentabl e br owni ng
and/ or 8asted gavor to foods by mcrowave cooking (Japanese Patent
Appl i chPFoR B4t §iPepBROUBRESBEY B9d8d10 Marendpog5to this method,
| hoWevéf{fit”is difficult to cause a sufficient amount of
the component to remain in an end product since most of the
component is volatilized under severe heating”éénditions ‘
such as frying or the like. Further, since the
volatilization of the component added proceeds gradually
during frozen preservation, measures.suéh as sealing with
the use of a gas-impermeable packaging materials, or the
like, must be taken. |
Further, there has been pfoposed a'froZéh food which
contains an oil-like aroma volatile component encapsuled in
capsules whgreby the aroma volatile component remains in an.
sufficie&;:gmount in the end product even aftefnthe.prodﬁct
has.undergéne a heating operation (Japanese Patent
‘Application Laid-Open No. 014332/2000), and there has been
also proposed a composition containing an amino acid,
Yeducing sugar, protein and water as a topping comﬁgsition
for a microwave oven which. topping composition is capable

of giving favorable browning and/orAroasﬁed savor to foods

by microwave cooking (Japanese Patent Application Laid-Open



No. 103%8Qh sqFurther, the-background.art concerning retort foods is
as fOIPoms:&%ag%Fg wel | known,  retort foods include so-cH Maeh 2008t ort

 pouch'foods“'(in the narrow sense) produced by filling with food naterial,
a bag-shaped contai ner (pouch) nade of a light-shielding plastic film
obtained by l|amnating. an alumnumfoil or a transparent plastic film

havrngNg_'h@§7§5yg§ggperneability, seal ing the opening of "~ the container by
heat sealing and subjecting the container to conmercial heat”sterilization

‘at tenperat ugpgsr i ghefy . thap, Y. Usi ressurjzed sterilizer
(retort) as: me?l as E%%n§%8¥%g§§hgnﬁygo ?bg%g?%%gsr???gkré??ﬁ%muisense).
Since theskekQii f0ods can be preserved over a long tinme period at room
tenperature, they are widely used due to conveni ence thereof. However

since retortafopgsyare QﬁQQHFegepar@ef5BHsSfﬁ&fﬁﬁ%f%égbgffgdtreatnent at
e

hi gh tenperatures (retort treatnent), a so-ca ‘retort odor" which is

an uoneasgﬁt.p@@thnﬁaobg"pﬁﬂﬂuﬁﬁé;nJPféwh@én@@?ﬁpﬁ&@&&@@r@ﬁ unfavorabl e
-fromthe viewpoi nt of product quality. Substances causing. t’he unpl easant

odor (fdlbéngsweirehi fiesdrebeeredl| oaabag+Shpédodontahesei Nadiet) are not
yet identified. To alleviate the retort odor, the easing of conditions for
heat skedfl| Pfasi bhghhdshheldike bhsetidef blofobeabeed Syudi ed. However, in’
order to distribute. _ _
"~ laminating an aluminum foil or a transparent plastic film
havinéféfiéw oxygen permeabilitQ, sealing the opening of
| the'contaiﬁer by heat'sealiné éﬁd-subjecting the éontainef
to comme;cial heat-stefiliZation at temperatures higher
than 1DO°C by using a pressurized sterilize;{(retort) as
well as canned foods'aﬁd'bottled.fOOds (in.the broad-
- sehse)., Since the retort foods can be bfesérVed dver a
long time period:at room temperatﬁre, they afe widely used
due to convenienqe:thereof. |
‘Howeﬁer, since retort foods are.producéd by being
subjected to heat treatment at high témperatures fretort
treatment),_a.sé—called "retort odor" which is;aﬁ
runplea5q2§¥0dor may.bg produced. This has bééﬁ §onsid§red
uhfévorabié:from”thé viewpoinﬁ of:product quality. |
Substances causing thé unpléasant odor (to be
sometimes referred to aé "retort odor" hereinafter) are not
__yet identified. o
To alleviate the retort odor, the easing of
‘conditions for heat-stérilization-and the like have

heretofore been studied. However, in order to distribute




DF55PCT@33§&Ty@7w@rch 2005 retort foods at.ordinary tenperature t hey nust
be sterilized at high tenperatures to sone extent, and tfAdlaeets2005 of the
conditions for heat sterilization is linmted as an operation for -
preventing the deterioration of flavors. Further, there have been proposed
a nethod in which a gas-inperneable package IS used as the package for

retortré&@@@sf@é@@ages%rQQEQQB%égﬁ%gg L@hgy Fh? 29845/ 1992)' and

‘a nmethod in which the insi agé Gted with a ni t rogen

gas at sttheitliredoktShek téh t ppt d ne Pai ent Application
Lai d- Csen ﬁol 254167/1 P%rgggf%?ogg Sgﬂg EQééﬂﬁ Ed %ﬁgcyclodextrln

i s addedsdhot be thee! eﬁ @reﬁecr r apes t
Application Laid- C)per(lloNol %5366/?88gghgagt%£9ﬁ§éa£%8§h?§hféﬁgﬁgge fatty

aci d estsemani spaddedoat foheprbivaBtoh DEHQUQEBQrisrﬁtio£OQQS (Japanese Patent
Application Laid-Open No. 17407/19%2) have al so been consi dered. However,

t he |ﬁ§ﬁ@V@N§nt in the package and the substitution with nitrogen increase
-costs, since the existing packaging materials and filling equipnent nust
be altered abesElPAgl Yherkbhavhi been satoséaed oa yme eisod t 5n havecimos been
obtai ned by the nethod using cyclodextrin or sucrose fatty acid ester.
Thus, ©RE &@9§F@Bﬁ§ﬁﬁ BRckagenpEeuaad a$1 thei packape hbdr f petsuppr essing or

naskln% tg tort odor. wher eby
apanese Patent Application Laid-Open No.

29845/1992) ‘and & method’ 1n Whlch the 1n51de of the package'”
is substituted with a ‘nitrogen gas at the time of
' sterilizing the retort food (Japanese Patent Appllcation
Lald~0pen No. 254167/1986). In addition, a method in which .
cyciodextrin is added at the time'of'producing retort foods
(Japanese Patent Application Laid-Open No. 75366/1985),'a-
method ‘in which sncrose fatty acid ester is added'at the
time of produc1ng retort foods (Japanese Patent Application
-Laid-Open No 17407/1982) have also been conSLdered
However, the improvement in the package and the
substitution with nitrogen increase costs, since the
ex1st1nqﬁ§ackag1ng materlals and fllling equlpment must be
altered accordlngly. Meanwhile, satisfactory results have
not been obtained by the method using cyclodextrin or
sucrose fatty acid ester. |
Thus, the development of a simple and effective_-
method for suppress1ng or masking the retort odor whereby

the flavor of retort foods is improved, has been desired.

10



t he fl awwspefrmetiyt foods i-s inproved,. has been desired. 10 DF55PCT/ B778
1.0 March 2005 Furthernore, the background art concerni nd08&ytedd®ns
incorporated or --utilized food products is as follows: Soybean protein may
be nentioned as a typical exanple . of soybean-incorporated or -utilized
food products. The soybean protein which is a :vegetable protein, is used
not = only aSF@r&hbgthéubkﬁepbghﬁggpﬁﬁarg thBn%E%ﬂih@:%bﬁgkggLy of  food
processings by taking advantage of its .characteristics andts expected to
be usednworpoantemie Hutilheelurdba BrBRGANst B si AGr §2311AG,GONSCi ousness in
heal th. However, although soybean protein is excellent from.the viewoint
of its nutriSbeemalpeoaﬁdnfmagtb@nﬁbhtﬁéﬁedsH%haa%yEEEhii%&Eﬁglgfoperty

and the like., it is limted in many cases when it is used as an
- i ngr ediddnsoybepaw imepepioakted§ otoedtLisiineda Ebohaﬁr@dumkgue'QQ%te, smel |
~color and the |Ilike. Further, it is known that the unique taste and snell

are. greXPegnapreitiednabhdchoishe. Megbtdabdieepyoteemi NisNgsicd nblte soybean
‘protein. In other words, unsaturated fatty acids such as|inoleic acid,

| i nol efPdYa@fdaaRdiPkeerilkde paoteinogpuateobutuelso dnzpmabirdecor

non- enz tig. factors and are converted into carbonyl conpounds or the

li ke Pég?PPédpﬁycﬁﬁééﬁgaeéySEéhlag pexanbpgeand ths 'like, and it is said

t hat tggggaggbsta@ces are attributable to the taste and snell peculiar to
def at t €d°s8y " 'K, *FSoPAfledSsBBeGRed to be used more and more in.

the futﬁre along with increasing conscioﬁSness in healtﬁ.
However, although soybean protein is exceilént.from
‘the viewpoint of its nutritive value and functionalities
such as emulsifying property and the like, it is‘limited in
krany cases when it is ﬁsed'as an ingredienﬁ or raw materiai
of fodd, since it has a uniéue taéte,rsmell,.color and the
like. Further, it is known that the unique téste'and smell
are greatly attribﬁtable to the lipid moiety_remaining in
-the sdybeah protéin. In other words, unsatuiated fatty
_acids such asrlinoleic acid; linolenic acid and the like
cause.qxidation due to enzymatic or non—enzymatié factors
and;arehigpyerted into carbonfl‘compounds or'ﬁﬂé like
typifiedqsyraldehydés-éuch as“hexénol, and the'like; éﬁd it
is said that these substancés are attributable to the taste .
and smell peculiar to défatted soy.milk, isolated Soybean
protein, or the like. :
Therefore, for.remgving or alleviating the unﬁleasant-
odo; peculiar to soybean protein, a number of étudies have

heretofore been made. There are known, for example,

11



proteD355QCTyge7b|ke Therefore, for remving or alleviating the
unpleasant odor peculiar to soybean protein, a nunber of 18Mui¢he2800iave

. heretof ore been nade. There are known, for exanple, 11 DF55PCT/B778 1.0
March 2005 net'hods such as enzyne treatnent, m croorgani smtreatnent,
activated carbon treatnent, therno- vacuun1treatnent and the I|ke (Wl f,

WJ.: @ b
_Chen1st?$§gﬁg ggggn§§ﬁ$h§ SSG%Qgégéé) ﬁgxgégrg§%§%WDaﬁF§ ghl gackis,
J.J. aﬂdtYbatedV%drboﬁbtﬁéetﬁbﬁﬂ1 tﬁQrméan&%QQZtE@ngaﬂtOghgsg jjLther, as a

sinple nethod, a nethod in which”a variety o agen are added

has a|$Dkée¢WO$fHdwed : Farageic. RoBBt BRERL N ?@'CT3%{29552'OQ Ggat ai ni ng
soybean protein is brought into contact wi fh a’ weak-basi¢c’ ani 6R- exchange
resin, SamahnphﬁiéeoCChDhaexon@mggtfesgﬂdogréaﬁggﬁt|g@al5gg@y?8§yee
synthetic adsorption resin to renove the "soybean o dor " peculiar'to
soybeal8ragit chKi 5- abhesd, Tbkap-Rakeisdos. Joranuwerdiki kg.gdor”, has al so
-been ‘st udi ed (Japanese Patent Application Laid-Open- No. 276955/1994)
HowevetSTeédt EBeMer nBP hotie2 $L862 hsardzyaeoni [ eaFnether, MAEr HOr gani sm
treatnent, activated carbon treatnment, therno-vacuum treatnent,

i on- ex%t%ﬁb% Rrethed raahekhed abid which| akeahaebynof meskisgcceeded in

renDV|n the unpl easant. odor, that is, soybean snell, conpletel I n
addltl nts arg 33 d has aiso been stud%ed P Y _

Further, ‘a method 1n whlch a solutlon contalnlng

soybean proteln is brought into contact w1th a weak ba51c
an10n~exchange resin, an amphoterlc ion- exchange resin or a
functlonal group-free synthetlc adsorption resin to remove

the "soybean odor"'pecullar to soybeans which is called

."bean—llke odor" or "weed- llke odor", has also been studied

{(Japanese Patent Appllcatlon Laid-Open No. 276955/1994
7 However, the- above methods such as enzyme treatment,

rmlcroorganlsm treatment, activated carbon treatment,

thermo—vacuum treatment, ion-exchange resin treatment and

the like hare not yet_sncceeded in removing the unpleasant )
'.odor, thi; is, soybean smell, completely In addltlon,
 _these treatments make the process compllcated and increase
" costs, and.are therefore accompanled with some problems to

be solved with regard to actual applications. - FUrther, the
'above—described'method of adding masking agents exhihits

some effects, but it‘is hasicallyfnot for removing the
“soybean smell. Therefore, the method has the §r0blem that

- it can not be applied when soybean protein is used as the

12



t hese treatments nake the process conpl.icated and increase costs, and are
therefore acconpanied with sone problens to be sol ved wldMarelga0ab to -
~actual applications. ' Further, the above-described. nethod of adding
maski ng agents exhibits sonme effects, but it is basically not for renoving

t hems@ybgehers MBlith cof MGG -t he od has the problemthat it can not
be applied when és}ocf/)bearﬁ. ‘%{ S ﬁm?%?&rs}’é’dmggsf‘?ﬁté‘dﬁ 10 Mar ch® 2005 mai n

‘ingredient in high concentrations and its anount to be used i's restricted.
( Sugsimiinaryodf the¥@venignt i on) A first aspect of the present ‘invention pr ovi des
a conposition for rétaining and developing the flavor of a food or drink
whi ch coptal -volatile thiazoljdine conpound as the effective

i ngr edi ent, tﬁ%er%te?ﬁ&ga‘?r%fe?ltolﬁ‘y?}lg?%tpﬂvé °f i SPYOFUPhETIEhETEY s at | east one
coRpelupiesbt Boved A foodrt driak griblipofains b 8bi-0gatat Hihesencompoads having a

St LUGL WSk D WA | yhydroxyal kyl group derivative having 3 to 11.
carbon at é‘mlr&%h%%hggﬁg?%mghe -position carbon atom of

t hhezol-bdhpe1d- eak REXYk H§naCi econd ,aspect_ of the present invention
provi des a novel thiazoli Ellianggg1 ﬁ@é‘é‘n&s Wi P Shrgametednpound

r epebsenhteds bymt beef §1-bopi egntgggg&g% Lermila (2) in \é\cfgi ch Ris a group

havi ng the sanme structure as that o the rési diralP obt ai ned . by

r drOvimg ans bxygencat Dm &k 0ah Iahgo@ﬂrﬁ%)é‘é%y%‘?{;{ﬁ 8{1—0 al dose or
al dose-type oligosaccharide or that of the residual” group obtained -by
- 1 &HEVA Ryt e dxergieng at oo f 1 Dnes fisosas bRyl 19" BBRGRE 2 KehQse.- .
- ‘position carbon atom of thiazolidiﬁe~4—carboxylic acid.
_ . A second -aspect of the present invention provides a novel thiazolidine éompound

which is an organic ‘ '
. compound represented by the following general formula (2)

in which R is a group haVing'the-same strﬁcture as that of
 theé fesidual-group obtained by femoving aﬁ-oxygen atom from
the aldehyde group of an aldose or aldose-type

oligosaccharide or that of the residual group obkained by

removing an oxygen atom from the carbonyl group of a ketose

or ketose_—type ol'igo_saccharide,' and salts thereof.

CONHCH,COOH

S_ NH (2)

13



- or ketose-type oligosaccharide, and salts thereof. ~ONHCH2000H NH (2) 13 10
- March 2005 A third aspect of ‘the present invention provi #eMaacm2dd¥od f or
inmproving the flavor of a retort food, wherein the unpleasant odor of the .
retort food is suppressed by adding a non-volatile thiazolidine conpound
to.retort the food, and said non-volatile thiazolidine compound is at |east
one -conpound aﬁ#gcted fromthe group consisting of those conpounds having a
structure in ehaspecho %VS?@B&BFWF@IF PigFide iehodfar inyeotioy thaga®riod 11
carbon @t IS bonded to the 2-position carbon atom of -
- thiazolidine-4-carboxylic acid. A fourth aspect of the present invention
provi dedoad nibetsiscthe srpltapat odirmg theetort favdis suppressedsyyadding-a mworpptileat ed f ood

Pr gt ullocfine SIUBEAT Wbtk I 36 ARCLATOHYGA e wYBBERLN Lhe unpl easant

weed- | i ke od ordpecu lar to ean-1 ncorporate ood product is
suppr eSSEW QDV’ |Eh eawh Wa@@meouhdazele@ltm foompothd gpohhe

soybea ood product, and said non-volatile thiazolidine
-conpou%glnl%s%%tfﬁi ]? eco‘?ﬁ’)‘l‘ﬁ’ﬁ’l‘én‘é%l heviag f2 onb ruetwroupn cehstlstang of

those ng a str ture in which a pol yhydroxyal kyl group
deriva |ve aV|ndE§x¥’ LYdhkve Lot d the the Qarlpesition carbon

at om of tbhksa3d] iR A t%arttiloxyﬂ_lﬁ:os%ctl:jgon 1c3£rb0(nD|ast%lmosout[ e. of t hg i nventi on)

thlazolldlne 4~ carboxyllc ac1d

A fourth aspect of the present invention provides a method for imp‘foving the flavor
‘of a soybean-incorporated food product (i.e., soybean-utilized food prodiict), wherein the
unpleasant weed-like odor pecuhar to the soybean-incorporated food product is suppressed by
adding a non-volatile thlazolldlne compound to the soybean—mcorporated food product, and

said
non-volatile thiaquidine compound is at least one compound .l
selected from the 'grcjup co_nsisting of those cc-)mpblinds -
'hav1ng a structure in which a polyhydroxyalkyl group
derivative hav;Lng 3 to 11 carbon atoms is bonded to the 2-

position carbon atom of 'thiazolidine~4—carboxylic' acid.
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Under the background of the above-described prior art, it is an object of
the present invention to provi-de an excell ent conp03|t|oﬁ3weﬁmﬂﬂwﬁng
the effective ingredient, a non-volatile thiazolidine cornpound for
retaining and devel opi ng the flavor, which conposition can be used in the
field of foods and drinks and the |Iike for enhancing the good fl avor of
food or drink products, and retaining stably . and devel opinhg the good
~flavor ovEPizclesgretofietper Indeh&iibnist object of the present invention).
. Under the background of the above-described prior arts it - s: another
Obj ect, of the {rdsenthe jpyekgronndoofr shedebaneedesrrabedsimsdrance for
retalnlng and devel oping the flavor, which substance can be used in the
field of #%dsiands d*PnR3I aAE Pﬁetp?kérﬁéﬁnénHéﬁ@ﬂﬁ@ophécg@ﬁﬁvﬂﬂév@P of

food or drlnk roducts and retalnlnq stably g veloplng t he good
flavor ove#cst t?%%p%§+Fbﬂn saMe §&B§faﬁ5e @lﬁ% §9%3VE non-vol atile

Whﬁéf’vlﬂ%ﬁ‘%s%%%ﬁ g?ﬁigiaﬁeib Fropoast Spk' %5%%- {' Dot ner obj ect

of the prese %f%mgeg&ka%e%glg d%hfeongvgg dLhaks Whassalakakility has
een enhanc ressin P maskin é unp easa or o] oods or
d k t t P 778 10
NLLL‘hSz‘a‘B‘%é diett 8 %ﬁéféﬁﬁ‘éﬁ;ﬁ%éﬁ%"u?g %ﬁﬂﬂﬁiﬁﬂé‘o@% TR e

enhan01ng the good flavon of food or drlnk products, and
fretalnlng stably and developlng the good flavor over a 1ong-
"time period (a first object of the present ;nventlon).
Under the baekgrouéd of the aboveadeeeribed prior
art, it is another quecﬁ of the present“invention to
'pyovide an ekceileht‘substanCe for retaining and developing
the flavor, which substance can be ﬁsed in the field of 7
foods and driﬁks and the like for enhancing the good flavor.
Lof food or drink products, and fetaining_stably and
‘deﬁeloping the good flavor over a long time period, said
 Substance being a novel non-volatile thiazolidine compound‘
‘(a ‘second object of the present 1nvent10n)
~w£nder the background of the above prior art, it is
'stlll another ob]ect of the present 1nvent10n to provide
- foods or drinks whose palatability ‘has been enhanced by
suppressing or masking the uﬁpleasant edor.of foqu'or

drinks and/or imparting favorable flavors to foods or

13b




conpo d later) in addition to a non-volattle_ thiazolidine
u895é5§2?%g9§the fl avors of -foods or drinks can bet8Masth2008t aj ned

'and devel oped at the time of eating or drinking (a third-object of the
present invention). Furthernore, under the background of the above prior
art, it is an object of the present'’ invention to provide frozen foods

whose bi been enhanced b ressing or masking the
unpleagﬁ%ﬁkgdor 6 Pg%z%%n?%ﬁﬁgngaﬂﬁ?o £ QQlY@ﬂﬁ%k%?aBJ%V?¥avors to

- froze Wi [ t f a non-volatile Iavor conmpound in

- add|tp%éﬁ?gﬁgqnoﬁgiéff?gﬁ f#% 24 d?% %Hﬂb&ﬂh&ilﬁﬁEr% tilge frgvors of

froze € reLg ve oped.at the '"tinme of eatin

(a foﬂ$§ﬁ9%§}£§?n§f ?%ﬁgﬁg?esen%Pgﬁxent?ogf & thP 92 cXgr ound of theg

above @rigksatin Hi é@ab§§ % gg%ggéegﬁdoéeégfdﬁ%ﬁse@ E%nvggé%qgﬁto provi de
de i [

a sinple and effective net or suppressin

Lhe. . 1eawbigobe aar ipthg | 090 RlrdNopdddle ¢f HRRLsALELILI 200 Lhe
a |

fretort food, with the use of a non-vo i azoli di ne conpound,
mherebyntamtum@]easant retort odor of the retort f ood can be suppressed
and the flavor of the retort food can be inproved at the tine of eating
the. retor tFiodtgriand: a usder ttioashotyiukas Hhaen pRANCed- iy such et hod

and whose flavor is inproved by suppressing the retort odor (a fifth
enmbodi¥et bE x$mﬁ¢nqhgg¢t|m®emmecp®eséﬁt invention to provrde
frozen foods whose palatablllty has been enhanced by
'suppre551ng or masking the unpleasant odor of frozen foods
and/or 1mpart1ng favorable flavors to frozen foods, with
the concurrent use of a non-volatile flavor 9ompound in
addition to a non-volatile thiazolidine combound, whereby
‘the flavors of frozen foods can be stabiy retained and |
developed at the time of eating (a fourth objeét of the
present invention); |
Under the background of the above prior art, it is
another object of the present invention to provide a simple
and?effective method for suppressing the deterioration of
the flavor of a retort food at the tlme of heat- sterlllzlng
‘the retort food, with the use of a non-volatile |
thlazolldlne compound, whereby the unpleasant retort odor
of the‘retort food can be suppressed and the flavor of the
retort food can be improved at the time of eating tﬁe_ '
retort food, and a retort food which has been produced by.
such method and whose flavor is improved by suppressihg the

retort odor (a fifth embodiment'of the present invention).
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DFS5PChE8 4 48 798Nhrch 2005 .1n this case, the concurrent use of a
non--volatﬁ }?Iavor compound and/or a reaction flavor I&Maddhi2006n to a

non- vol atil e thiazolidine conpound can give a favorable aroma to, and nask
t he unpl easant odor of, the retort food. Under the background. of the

above prior art, it is still another object of the present invention'to
prOV|d§nath§5nQ£§ ang, ef t hod | easant,
weed- | i ke. odor pe%u ?%§ %gﬁé%§g%£§suse OEH% ft ed or

ut i1t zenboadapLodust aWDELEbIOANEIILAYOL, Jgtg bean, o porat e o

-utilized food product can Fove earf -#¥¢or por at ed or

-utiligedatood tHiQ%fidMécéoﬁﬁéuﬁﬁe@arPr dé’é:ed By C@f Jeifge, and uhose

flavor is inproved by suppressi e unp easant

of thetpreaﬁﬂtmaéweﬂﬁéouﬂﬂplwséﬂtSo&é‘?eof g co et Eef‘cgoc&’se of a
a

non-vol atile flavor conpound and/or a reaction vor in addition to a

non-vol at i | evhdéBzehé dbaekGRIMPAUNSE Al APy Ay aple arong to, and mask
“the unpl easant odor of, the soybean-incorporated or - utilized food

producstiNbvanéthst , olaj é¢t 6 £ eEOGh FEsdn Ol i AR IG5 A pidWald ion i nt ended
for the purpose of attaining the above- descri bed flrst obj ect of the

_presensinplenandneffédt ee destiodetbi newgrmad Ry idetaid une: Ly aaent
i nventors have made intensive studies to achieve the object and found (a)

that i yeg fh}590@¢Qﬁr@ecullar to soybeans, of the soybean-

1ncorporated or -utlllzed food product thereby the flavor
of a soybean 1ncorporated oxr —utlllzed food product can be
.1mproved and a soybean 1ncorporated or —utlllzed food
product which has been produced byrsuch method and whose
flevor is improved by euppressing the unpleasant odor (a
sixth embodiment of the preeent inventien). " In this case,
the-conCurrent.use ofza non-volatile flaVor eompound and/or
a reaction flavor in addition to a non-volatile
" thiazolidine com§0und can give a favorable atoma to, and
mask the unpleasant odor of; the Soybean—incorperated or -
utilized food product.. |
S , _

Newi3first;1a first embodiment of the preéeﬁt
invention intended for the. éurpose.of attaining the above-
described first object of the present 1nventlon w1ll be

_ descrlbed in greater detail. | ”

The present inventors have made intensive studies to

echieve the‘object.enq found (a) that if a thiezolidine

compound is caused to coexist in a food or drink in a
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conpounskyspgapye@ to coexist-in a food or.drink in a 15 DF55PCT/ B778 10 .
-March 2005 concentration of 0.1 to 10,000 ppm preferabl y0Maréh 2000 ppm
at the tine of eating or drinking, the flavor inherent in the food or
drink is enhanced, and the flavor conponents are retained stably over a
| ong tine period, whereby the favorable flavor can be retained until the

food orcdidenlt ria% 1 oBaLEN 00K @Buegypbgépégézﬁgg EEéE?yﬁZO¥S;€258§?n?hLS

allowed to exist In a processe 00

. produgipnGantbenpr eveat ¢ gggqbgeggnhggﬁﬁﬁﬁégn%geOElF%é%gggggE%g , (c) that

since the enhancenent of the flavor w use of ound is

acconpam ethewirbbdanr qeffgct <o yned. release, _the concentration of the
.active flavor conp§nentB%a%sb%nﬁgﬁﬁggfnggam#ﬁ%iglggagvgﬁmgpgﬁg Srange over

a | ong aemwepenbed, sead1¢dbvbhah sbAgerihbeoaboys campeung heel i an

odor| ess substance having a slight aci e, applied to a w de

vari et favbrhbads faadodr caksbwi Fhedt nbAPaLEL DOLhBe VgL hpbgent in the
--foods or drinks to which'the conpouﬁd has been adgééa B%hgegﬁgsg%t

enmbodi e@fenhas Heenkeorp) ethdtbared enet hesee EbRgbNEa. 1ACsPidi,al v, the
present enbodi ment relates to a conposition for retaining and devel opi ng
the fl&PorxéFtainoadropcdsisall dhtdhoeotpesiiken €REPFi&aesracnophyol atile
H A7 Boult EOPEe pelvented From becoming weakened op
. : en ng weakened or )
disapbé??iﬁgr,(c) thét éince'thé enhanceﬁent of the flaﬁdr\"
' with the use of the above compound is éccompaniéd wifh an
.effect oﬁ sustained,release, the concentratioﬁ“af the
activeLflavor component can be maintained within a given
prqur range over a lohg time period, and td) that: since
the above compound itself is an ddorlesé substance having‘a‘-
-slight acid tasté; it can be applied to a widé variety of |
foods and drinks‘without impairing the flavor inherent in
‘the foods or drinks to which the compound haé been‘added;
The present embodiment has been completed based on these
findings. |
_Aqg;;@inqu,_the'p:esent embodiment reléféé_to_a
composifiéh;for retaiﬁing'andzdeﬁeloping the flavor of a
food or drink which composiﬁion cdmprises a non-volatile
thiazolidine compound as the active ingredient; a method of
producing a food or drink which comprises adding of?ﬁsing
such composition; and a food or drink containing such B
_composition;'which-foqd or drink has been prodﬁcéd by the

production method.
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producmﬁgg@c&q@@7@r drink which conprises addlng or u5|ng such

conposi tion; and-a food or drink containing such conp05|ﬂﬂmmmcmB®@h food or
- drink has been produced by the production nethod. 16 DF55PCT/B778 1.0

" March 2005 Incidentally, the mechani smof retaining and devel oping the
flavor by a thiazolidine conpound according to the present enbodi nment. is

consi dered ag a shown i.n_the . foll g formula . (1), a
non-vol atil e F%?gggﬁgél§2 %gﬁpgﬁ% a?afmppgdﬁggglﬁlﬂg Qﬁl oet hanet hi ol

ﬂﬁ5y¥§$b%?36 hﬁ%ﬁf@?n%%%%bﬁg%&ggl%ﬁggkﬂqad&epeﬁggﬁtPFdréﬁFggéi+gé hyérggen
at om oftoa thengkicasal %%Eﬂ%%fée‘ist BEBP% L0i.3z gl ?ﬁ’l"i&” ng skeleton via

carbon atom as exenplified roup Fﬁhp, carboxyl group

or a proton: TkRe SeYPAUNEnLEL @hOGHEegoﬂo&?ﬁge‘ﬂBﬂn LI YT egotion cuts

reductively the sul fi de bonds present 1n a d or r|n

reduci biohi-vplatiiles thhiaebldHauR. cARpauhaSyhl. prbtiﬁc%%t anbL. a' ly aromatic
thiol present in the formwhere -

amincethanethiol derivative (b} by an equ111br1um reactlon.

(1)

(a) | (b) - Ce)

,wherein R', R*, R?® and R* independentlyrrepresent a hydrogen

atom or a functiohal group bonded to fhe thiazolidine ring “
skeleton via carbon atom, AaAs exempllfled by an alkyl group,
-aryl group, carboxyl group or a proton.

The-compound {b) produced by the equilibrium reaction
cuts reductively the sulfide bonds present in a.food or.
drlnk bnghe reduc1b111ty of its thlol group. | As a result,

rthe potentlally aromatic thiol present in the form where
'two molecules of an aromatic thiol are disulfide-bonded or
where an aromatic thiol'diselfide—bonded to a non-volatile
‘thiol suoh as chteine,rreieases the aromatic thiolieand
_ethe released thiol develops and enhances the aroma.

Further, the compound (b) produced by the above reaction

produces further aroma components when 1ts tthl group
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two nol ecul es of an aromati c. thiol are‘disylfide-bondéd or where an
ar ormt PESPRCEYBdi78ul fi de-'bonded to anon-volatile thiol susardseanest eine,
rel eases the aromatic thiol," and the rel eased thiol devel ops and enhances
" the aroma. Further, the conpound (b). produced by the above reaction
produces further aroma conponents when its thiol group 17 DF55PCT/ B778 10
Mar ch 2005 undergoes a further chem cal change by heating or the I|ike.
Meanwhbpdergeeshe fhicdhecompemadalbyhenge pyoteeddnar orr ¢heageadef.r om t he
t hi azol i di ne conpound (a) by the equilibriumreaction disappears by cutting
~di sul fMgarybads, r eguEhievéhjodr canengdi i) obher plrediuced olranges, it is
newy produced. little by little. Therefore, its effect can be maintained
aver aFBhEaEPHefper 6be whépepyithseacompoupdmienehbys tbe foods or drinks
whi ch have b§en added wi.th the thiazolidine conpound.,. can be retained
st abl yS8U&F BT 1PBhgep i Ope A §aPPSAEST hY SHéidncofisnaAidec handse
naintaknggc%nvg &ro eraggveloging_annunt over a long tine period..until
the fobad or #YFAR P& BRASAIBLNGr GHRSTFGRERFL 2L RB2RERS- valtatil e
t hi azo} gk pe, 68 d. rgin ;to.the present enbodi ment: can control the
developinggaﬁnuggega %%gﬁggc ngﬁéﬁggfbygbﬁﬁﬁ Phg i t8% &MEAT €8%be added
to a fgadngindhifkg Evki-her , a t.hiol conmpound itself is |iable
to be oxidized, ang th%plgcgﬁéguﬁggepégggﬁp”ithrﬁggdggs 8Pk (1 ncl udi ng
raw megenp8hentBepeotbols 8rSArihRB! §nilh have been added with
' ~ the thiéﬁ@lidine compound, ¢an_be retained stably.over a
long time period, and the aroma components can. be
maintained in a proper developing amount-overré”long time
period. until the food or drink is eaten or drunk.
Further, the noﬁ~vqlatile thiazolidine compound
';acCording'to'the present embodiment can control the
developing amount of aroma -components by changiﬁglits
amount to be addgd'to a food or drink.
' Furthermore, an aromarthiol compound itself is liable
to be oxidized, and thiol compounds present in a food or
drink (including .raw materials thereof) is also liable to
disappqurguring distribution or preservatioh 6f the food
or drink™ On the'other'hand,Athe thiazoiidine-comp0und
according to the present embodimeﬁt has an excellent
stability as compared with the thiol compound'(refer to
Example 3 to be described later) and is very advanﬁﬁgecusly'

added to and used in a food or the like.

Next, a second embodiment of the present invention

._l ;



di sappear durln% distributian or preservation of ‘the food or drink:- On the
ot her RERGPCIHE {8 azol i di ne-conpound according to the premenrh 20p0di ment
"~ has an excellent stability as conpared with the thiol- cormpound (refer to .
Exanple 3 to be described later) and is very advantageously added to and
used in a food or the like. Next, a second enbodi ment. of the present.
i nvention 18.10 March 2005 |ntended for the purpose of attaining the
above- dBSEPAEEd fosc bhe BUFpeseob Lt hetpriesent theyebbivendaiskiribeddescri bed in
great er det .. The present inventors have made further intensive studies
to achP@&@n%théﬁFecPfaﬁﬂefEﬁﬁéenéslm§€§¢ﬁpmanﬂé wkatlesasibednidescri bed
above in c nnectlon with the first enbodiment of the present invention,
(a) t hEESPESE Hefa: lSpeC|f|c thlazolldne derivative (novel thiazolidine

conpound) is hcausgd tg coexi in a food or drink in a concentration of
0.1 to 10, 000 5phr *5FBFeFRBFY ?r?ohTVSOEadSp&PrﬁpthéHFPﬁﬁlﬁﬁ eating or

dri nki Ia |nher drink is_enhanced, and the
,flavorgggg%%%e%tsggbé re Esﬁe8b§F5%|9n8v3PU&d|oﬁ§ ﬂ?nﬁlmﬁePFoHO wher eby t he
favor a f o] n n nt i, the food or drink,Is_.eaten or

dr unk, Q%%f P%gtbﬁ%gnd? CE?E%geSQS#EO&Hd |?n§F% dWth EResfiFAta processed

food oembBaikike. ofhent! BYaLAL & RGALIMHC! (53N RE P 8VENHEH Trom becom ng

meakened or-
- specific thlazolldlne derivative {(novel thlazolldlne

chpOundjiis caused to coexist in a food or drink in a
concentration of 0.1 to 10, 000 ppm, preferably 1 to 1,000
ppm, at the time of eating.or drinking; the fiaﬁor.inherent
in the_food or drink is enhanced, and the flavor components
,are.retained stably over a long time period, whereby the
- favorable flavor can be retained until the food or drink is
eaten or drunk, {(b) that when the above compound is allowed
to exist in a processed food or the like, the flavor of the
" product can be prevented from becoming weakened or
disappearing( (c)'that since the enhancement of tne flavor
with the use of the above compound is accompanied with an
,effect of sustalned release, the concentratlon of the
actlve fiavor component can be maintained within a given
‘proper range over a long time period, and {(d) that since
the above compound itself is an odorless substance hav1ng a
sllght acid taste, 1t can be applied to a wide range of
foods and drinks wlthout 1mpa1r1ng the flavor inherent in
the foods or drinks to which the compound has been added.

The present invention has been completed based on these
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di sappearing, (c) that since .the enhancenent of the flavor wth the use of
t he abPH2SROBPRUNS i s actonpanied with an effect of sust@ivees 2o8kease, the
‘concentration of the active favor conponent can be maintained within a

gi ven proper .range over a long tinme period, and (d) that since "the above
compound itself is an odorless substance having a slight acid taste, it can.
be applied to a wide range of foods and drinks w thout inpairing the

fl avorfimtbradt in the foods or drinks to which the conpound-has been
added. .The present invention has been.. conpleted based an these 19
DF55PCT/ B77 R ¢¢Merl sl v 1 . thavkp vds @00 Sendeodingimiy | ne 1 athes present enbodi nent
relates to a novel thiazolidine conpound which is an organic conpound

repr eskYel Byigrelidinevkompoendrdhlithrhelan (@gamiohiapdinds a group
havi ng the same structure as. that of the residual group obtained b

r emovi TP EFE DXYER P vt B f Fol oWEng ageeeat foouplaf (2n bh ddkkclorR

al dose; type oligosaccharide or that of. the residual group obtained by
removi Ty gngr%'% FV LRGN G oPREReS BEAGERYE 3% dihplerok ‘I%’é?,ose or ket ose-.

type diigpsacenatide and, salts, thereol 4, COEOOOH (2) Lncidentally. it
aldehyde group of an aldose or aldose-type oligosaccharide

‘or that of the residual group obtained by removing an

6kygeh-éﬁdm'f;om the-carbonyl group of arketose or ketose—_rr
type oligésaccharide,kand salts thereof: | |
o ' _ '
- | ;CONHCHZCOOH
S\\*//NH . P
R _

:Incidentally, it is to be:noted that the novel
thiazolidine compounds are covered by the non-volatile
thiazolidine compounds described above in connection with
the3firsg§gmbodiment of the present inventioﬁ.“n

'Addifionally, the mechanism of retéining and
developing the flavor by the novel thiazolidine compduﬁds
of the bresent embodiment is considered to be the same as
that by the non-volatile thiazolidine compounds described
above in connection with the first embodiment of the
bresent invention, and is as follows.

That is, as shown in the following formula (3), a
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| t hi azol idi ne conpounds are covered by the non-vol-atile thiazolidine

| conpouHﬁgSBGEéngéd abové. in connection with -the firsteoimeineos of the

i present invention. Additionally, the nechanism of retaining and developlng
the flavor by the novel thiazolidine conpounds of the present embodi ment
is considered to be the same as that by the non-volatile thiazolidine
conpounds descri bed above in connection with the first enbodi nent of the
presenFOVﬁ@eﬁPFQEOlaﬁHn?sC@EPOGRﬁouB) Fhaduies agsshbommlghycheef ol |.ow ng

f or mul $3% ~a 20 .novel thiazolidine compound (a).produces

cysteii? YcAReeapb) 1BYiuR Bartioni um reaction. OONHCH. , 000H NH
1CONHCH20O0H R1 CHO or R2R3CO (3) SH NH2 (b) (c). (d) The cysteinylglycine

(b) produced by t reaction cuts reductively the sulfide
bonds pre CORMEHEEBH, by the reducibility of its thiol group.

As a resqult, potentially aromatic thiol present in the form where two
nol ecul eg of an romatic thiol a de- bonded or where an aromatic
.thiol disulfide-bonded to a non-volatile thi.ol such as cysteine, releases

the aroftic . JNH —
R
(a) .

 CONHCH,COOH
~ + RICHO or R®RCO  (8)
SH ° 'NH,
(b) C(e) o (d)

.The oysteiuylglycine (b} produced by the equilibrium
reaction cuts re@uctively the sulfide bonds present in a
‘food or drink by the reducibility of its thiol group. As a

- result, the potentially aromatic thiol present in the form
where two molecules of an aromatic thiol are disuifide—
Vbonded or where an aromatlc tthl dlsulflde—bonded to a
non- volatlle thlol such as cystelne, releases the aromatrcr
thiol, and the released thiol develops and enhances the
aroma. Further, the cysteinylglycine (b) produced by the
above reactlon produces further aroma components when Jits
thiocl group undergoes a further chemical change by heatlng

"or the like. Meanwhlle, as the cystelnylgly01ne (b} (a

thiol compound) once produced or released from the
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thiol, and the released thiol devel ops and enhances the aroma. Further, the
cyste|DY5§P¢¢VBé76b) produced by the above reaction prodmgﬁ%ngpﬁyﬁpr arona
‘conponents when its thiol group undergoes a further chenical change by
heating or the like. Meanwhile, as the cysteinylglycine (b) (a thiol
conpound) once produced or released fromthe 21 DFS5PCT/B778 1.0 March 2005
t hi azol i di ne conpound (a) by the equilibriumreaction disappears by
cutti nghdasolibdeebootisotrduck) velyche egndeipeing etheeiehenm cal changes,
it is newWy produced little by little. Therefore, its efféct can be
mai nt almedppewes hylongtﬁhgedpsnlﬁddembenébyréhecaioamycoﬁﬁonents of foods
- or drinks which have been added with the thiazolidine conpound, can be
r et ai negdetraplipgovthea thagitailrechenged, iandsthewayoprodanpdnents can be
mai ntained in a proper devel opi ng anount over a long tine period until the
f ood o#ltH#PnQYiglééﬂen ofhdrafikrel nétdenfébty, can bhemaboteihednul a (3),
t he conpounds_(c) and (d) represent an al dose- type oligosaccharide and a
ket one® Prkétéﬁégtyb@e BRréedacrharphi¥, thespeeravepyporgrntherf t he novel

[ nds_ according. to-the present enbodinent can

“t hi azol alne C
cont r of 0P8 HﬁvgggﬁkﬁgwﬁﬁﬁthaVSfbSPBnﬁdééﬁthEhtEhﬁytbhéﬁgﬂhglpﬁs amount

to be added t food or drin Furt hernore, an aroma thi ol conpound
itsel f l? PFgarecan be retaine "stably. over a long time periocd,

~and the aroma components can be malntalned in a proper
develop¥ng amount over a 1ong tlme per;od until the food or -

| drink is eaten or drunk. inoidentdlly;.in the above
formula (3), the compounds (c) and kd) represéﬂt an aldose-
type o;igosaccharide‘and a ketose or ketose-type
oligosaccharide, réépeotively.

Further, the novel.thiazolidine_oompounds according:
to therpreSent embodimént can control the deﬁeloping amount
of aroma componenté by changing its amount to be added to a
food or drink. | |

Furthermore, an aroma thiol compound itself is liable
to bé-oxidized and thiol.compounds present in..a food or
drlnk (1nclud1ng raw materlals thereof) is also llable to
dlsappeaf durlng dlstrlbutlon or preservatlon of the food

d.or drlnk‘ On the other hand, the novel thiazolidine
compounds according to the present embodiment'naturally has
an excellent stability as compared with the thiolﬂoompound
and is very advantagéously added to and used in a food or
the like,-because‘the“hovel thiazol;dine compounds are

covered by the non-volatile thiazolidine compounds, .as has
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to -beoxi di zed, and thiol conpounds present in ,a food or drink (including
raw mapgsibats/shegeof ) is also liable to di sappear- dur i ng Miréd 2adsut i on or
preservation of the food or drink. On the other hand, ‘the novel"

thi azol i dine conmpounds according to the present enbodinment | naturally has
an excellent stability' as conpared with the thiol compound and is very
advant ageously added to and used in a food or the |ike, because. the novel
t hi azobednndecserpbeAdshake. covered by the non-volatile thiazolidine
conpounds, as has 22 DF55PCT/B778 10 March 2005 been descrijbed above. A
third enbodi mrent of the present invention intended for the purpose of
attaining the above-described third object of the present invention wll
be descri bedAbehdnd Fhbogimennt ofntRet presbaveinwdrtishenate¥sdesudi es to
achi eve the above object and found that the concurrent use of a flavor
conpoudg¢rwitbeeranpasenafi etthiolingvahat ebeveftHavaribedponha) i s

di sul fide-bonded to. a non-volatile thiol conmpound such as cysteine or the
like, Pﬁéeﬁtavértheoppeﬂﬁdtbenﬁgntebarwe&ltbeaéeﬁnmmbedlbeﬂbﬂ flavor
conpound” in_the present specification, in addition to a non-volatile
thlazolldlneTEBnﬁéﬁﬁénﬁeé@Vﬁﬁéérébbﬁﬁe|madeohnéenﬁbﬁemﬁthdmhé torst
enbodlne of tp gresent i nvention, enhances the effects of the first
enbodi ﬁﬁ e&e thRe 'BP@@eﬁPJPﬁ&eﬁﬂﬁoﬁowﬁetbﬁéséhﬁ ERpeUrHeRt HAS been

conpleg%d b%i%@o%“cé&ﬁ%ﬁn&'& ergsan ar Egrtg ?I&voaatlle

flavor compound} is dlsulflde—bonded to a non- volatlle
thiol compound such as cystelne or the like, the ‘flavor
compound being referred to as "non-volatile flavor
compound"” in the present specification, in_addition to a
non-volatile thiazolidine comppuhd described above in
connection with the first embodimeﬁt of.the preseht
invention,‘enhandes fhe effects of the first embodiment of
the present invention. The preseﬁt embodiment has beén
'compléted based on these findings. 1In greatér detail, they
have found that when a non-volatile thiazolidine compound
'is caused to be present in a food or drink in a.
concentrgglon of 0.1 to 10, 000 ppm, preferably 1 to- 1 000
Ppm at the time of eatlng or drinking, and a non—volatlle
flavor compound is concurrently caused to be presentrin the
food or drink in a concentration of 0.1 tol10;000 rpb,
preferably 1 to 1,000 ppb at the time of eating of;;
'drinking, the flavor of the food or drink is enhanced and
the flavor components . are retained stably over a long time

period,rwhereby the favorable flavor can be retained until



conpri a non-vol atj | t hiazolidine c und in an ampunt of 1 - 10,000
58 e Goraletedrpans

have found that when a non-volatile thiazolidine compound is caused to be

presenPFPPEGT fBBHH or drink in concentration of 0..1 to 10y ARE&HIDS
preferably 1 to 1,;000 ppmat the time of eating or -drinking, and a _
non-vol atile flavor conpound is concurrently caused to be present in the
food or drink in a concentration of 0.1 to 10,000 ppb, preferably 1 to
1,000 ppb at the tinme of eating or. drinking, the flavor of the food or
drink theeftrethced dninkthe é4bewmrocoimomientandrehe efaroeabbs ably over a
long time period, whereby the favorable flavor can be retained until 23
DF55PCII 8798 aan Nee ce vebspedtieat odue orime i m&k ¢at bag evr odrnkitkg and t he
favorable flavor can be devel oped at the tine of eating or drinking the
food ofh@rferd ahddnbekebynd hehernydeathatunpbeasint hedof oofl Wre dri nk can be
suppr essed, thereb% improving the palatability of the food or drink. The
pr esentORALYEI FEHK ¢k beerlkRhpiitdd Hherdbvnimpeseing ndhags.

Accordin Ig,_the, present enbodinent relates to a conposition for
r et aimga FRE eV ohi He t Feod o avevink- fHerisPeesert neebedineeneorposi ti on

ppm an -VIRL T oo litetelvigo) BP9 reaction flavor in an

anount of 1 %ﬁ! b, .both anpunts .bein t time_of eating or
drinking, a Knce o(%lngﬂg'r ot uci %%?%e?%ooe oc?é]d%fl??& ka?\tef%et%sae of such
Conposéémﬁwbiﬁqﬁhtfﬁiffﬁ¥5£ﬁiﬁ%'£ﬁﬁ developing the flavor of

foods or ‘drinks which composition comprises a non-volatile

'thiazolidiﬁe cbmpound'in an amount of 1‘— 10,000 ppm and a
noanQlapile flavor compound and/or a reactionifiavor in an
amountkof_l_— 10,000 pﬁb, both amoﬁnts being at the time of
eating or drinking, a méthod of producinq é food or drink
,with‘the use of such composition, and_the food or drink
which has been produced by such méthodl o _ |
Incidentally, the above thiazolidine compound and the :
-above'flavdr compound can be in the form of faw materials
containing these ccmpounds; such as seasonings, extracts:l
and. the like.
g o . , ,
Affeﬁrth eﬁbodimént'of the:pfesent invention-intended
for the purpose of attaininq the above-described fourth
object of the present invention will be described below.
The present inventors have made intensive studieS'to"
. achieve the above obﬁect.and found that the concurrent use
: qf a non4volatile,fiavorcompound-described above, in

addition to a non-volatile thiazolidine compound described
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whi ch has been produced by such nethod-. |ncidentally, the above :
t hi azoPFabPeT BRPduUnd and t he above fl avor conpound can fieMirehtdoesf or m of
‘raw material s .containing these conpounds, such as seasonings, extracts,
and the like. A fourth enbodi nent -of the present invention intended for

t he purpose of attaining the above-described fourth object of the present
invention will be described bel ow. The present inventors have nade

I nt ensabevst imi esntoct bohi eveh tie aboye ohegimand dpurk t hat the
concurrent use of a non-volatile flavor conpound descri bed above, in

- addi tipresenta iwverbianj | enhimezsl tide nef toapountl tiescribed 24 DF55PCT/ B778
above in connection with the first enbodi ment of the present invention,
enhancesbofibnetif eof stibé phesént sinvenbboh nenThefptdsept esent i nvention. The
present enbodi mrent has been conpl eted based on these findings. greater

det ai | empedimenay chagupeen agonpletiad | based ehathdes fhedingescrimed above in
connection with the third enbodinment of the present invention, that when a
non- .vaFeRtee detabbi i bhae kevpoteends @aubtedsimiber presdmt itas 10 March’

2005 in a concentration. of 0.1 to 10,000 ppm preferably 1 to 1,000 ppn1at'
the tineSRf %%f?ﬁ%?éaﬁﬁogenb%-c%%ﬁ%ﬁt}%ﬁbeg%rt%%nﬁ%hﬁ@ i's concurrently

caused_t.,0 be -present.in the frozen food in a concentration of 0.1 to
el oé&meﬁ% og %he presen{ fnventfgn, that when a non- ‘ :

‘volatile thiazolidiﬁe compound is caused to be present in a
fszehlfééd'in a éonCentratibn.Qf 0,1 to_l0,000 pPpRM,
preferably 1 to l,OOO'ppﬁ at the time of eating, and a non-
volatile flavor compound is concurﬁently caused to be
present in the frozen food in a concentration of 0.1 to
10,000 ppb, preferably 1 to 1,000 ppb at the time of
~eating, the flavor of the frozen food ié enhanced and the
flavor components are retained stably over a loﬁg'time
period, whereby the favorablerflavbf can be retained until
‘the frozen food is eaten, and the favorable flavor can be
developed at the time of ea£iﬁg the frozen food, and
whereby the unpleasant odor of the frozen foodﬁgan‘be
.‘suppresq%gtnthereby.improving the‘palatabiliﬁy-df_the_'
frozen'féﬁa, The'pfeSent embodimént has been cbmpleted
bésed oﬁ these findings.
| Acgordingly, the bresent embodiment felafes to a
composition for retaining and. developing the flavoéibf'
frozen foods'which gompositionlcdmprises a non-volatile
thiézoliding compound in an amdunt of 1 - 10,000”ppm-and a

non-volatile flavor compound and/or a reaction flavor in an
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10, 000 ppb preferably 1 to 1,000 ppb at the tinme of' eating, the flavor of

t he froREsPEDOBTTS enhanced and the flavor conponents afemaghaigosd stably

‘over -a long time period, wher eby the favorable flavor can be retained

until the frozen food is eaten, and the favorable flavor can be devel oped
at the time of eating the frozen food, and whereby the unpl easant odor of
the frozen food can be suppressed, thereby inproving the.--palatability of

the famaentfopdl Theo presensb 2rbweh BRduhes heany comiet egimdased on these

- findings. Accordingly, the present ernbodinent relates to a_-conposition for
retai ieagimgd aewetiopd ngs tieodlemes of fréiozefod@asscimhiicd weamosi ti on

conprises a non-volatile thiazolidine eonpound in an anpunt of 1 - 10,000
ppm anslieh noompos it ide, fdmdorhe oftporend edad ovh Bt geed iwFerd | avor in an 25
DF55BCT/ B778 1.0 March 2005 anobunt of 1 - 10,000 ppb, both anmpbunts being at
t he timEodtcedapy ngicka method. of producing a frozen food with the use of
such conposition, and the frozen food which has been produced by such

et hod. InC|¥RﬁﬁQ#¢§ﬁllYKaEﬁﬁnﬁbQK§K¢¢$ﬁﬁﬂb¢ﬂeﬁhﬂazﬂk&dlm%onpound and thé
above-descri bed non-vol atile flavor conpound can be in-the formof raw

nater|%W%P%%%@a?%@nﬁhet@k@ﬁﬁtﬂﬁﬁﬁﬁﬁkﬁ BRVeka bebe ol a3 extracts, and

the like is the sane_as Ln the_third enbodiprent of the present
i nvent$ %Qp &3na' San e In the form of raw materlals containing '

"these compounds, such as seasonings, extracts, and the
like, aafis‘the sameaas in the third embodiment of the

. present invention.

A fifth embodimenf of the present invention intended
for the purpose'of.attaining the.aboveudeacribed fifth
object of the present inveéention will berdescribed below.

The presenf inventoré have made intensive studies to
achieve the abova.object and found that when a nonfvolatile
‘thiazolidine compound described above in connection with
the first embodimeht of the present invention, is added
before-heat sterilization during the productionrproceSS‘of
a retort food or at the time of openlng the package of a
retort fﬁbd to cook or eat lt, the unpleasant odor of the |
retort food can be suppressed easily and effectlvely. The-
present embodimenf has been completed based on these
findings. -

ACcordingly, the present embodiment relates to a
method for improving the flavor of a retort food, inVWhich

a non-volatile thiazolidine compound is. added to the retort
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A fifth enbodi rent of the present invention intended for the purpose of

at t ai nPR§-FRE/BBd%e- described fifth object of the presefdMareioson Wil
be described bel ow. The present inventors have made intensive studies to
achi eve the above object and found that when a non-volatile thiazolidine
conpound descri bed above in connection with the first enbodi nent of -the
present invention, is added before heat sterilization duri.ng the

pr oductPed, prbesebyotheaunpientahboddor af the teterof fopantag bbe package
of a retort food to cook or eat it, the unpleasant odor of the retort food
can beSY¥BPPpEESSEd easily and effectively. The present enbodi ment has been
conpl eted based on these findings. Accordingly, the present enbodi nent

rel ates to aThetfABlaidp PhpEbei Mgchhrishakow bheareteottofiondcann which a
non-vol atil e thiazalidine conpound i s-added to the retort 26 DF55PC. T/ B778
10 Mar Bf 3YBBTEEE89 RHerBByrehBodnplfesbanpPreasntopnbpdinensdrt food can be

suppre§%%di T@e _etahls,gf t he nmechani sm how the retort odor can be
suppr essed By *Ph8SnEt 6498t etihe PPUBERE - ekBBdPRERERE  ERHPRTEEShe

‘el uci.d [ he, present inventors assune af. present . that ther

added %%ﬁgﬁgrg??¥geFﬁbgzggﬁgiﬁge 8§Hﬁ uﬁaanﬁiFggiftth?6%ﬁ§ﬁé§eand/or

ket onegopBbagal 0 ne the causes of the retort odor, and

makes- ?ﬁgn1non-%gFgFiPg?ﬁm%ggggya?ﬁeg%g;8¥tESgSPeFSWthE are. :
- thought  to be one of the causes of the retort odor, and
makes'fﬁem)non—volatile}'Whereby the retert odor is

suppressedﬁ

| A sixth embodiment of the present invention intended
for the purpose‘of'atteinieg_the above—described sixth
jobject of the present invention willrbe described below.
The present inﬁentors have made'intensive‘studies to
achieve the above ebject and found that when a non-volatile
-thiazOlidihejcoméound described. above in‘ceﬂnection with
‘the first embodiment of the present invention, is added to
a soybean—iecorporeted food eroduct {(or soybean-utilized 7
foodrpreigep) eithei before or du;ing the preeeSSing of its
raw‘mateﬁiélé or;at'the_time ef ceokiﬁg or eating a : |
soybean-incorporated food pfeduct, the unpleasant odor of
the soybean—incorporated food preduct can be 3uppreSSed
| easily and effectively. The present embodiment haﬁﬁﬁeen
completed based on these fiedings.
| Accordingly,-the-present embodiment relates to a

method for improving the flavor of a soybean-incorporated
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'suppressed. A sixth enbodi nent of the present invention intended for the
pur pos ®F66PETY &i7fiBng t he above- descri bed sixth-object'ongmﬁ“a{g§ﬁpt |
invention will be described bel ow. The present inventors have :

made-i ntensi ve studies to achieve the above object and found that when a
non-vol atil e thiazolidine conpound described. above in connection with the
first enbodi nent of the present invention, is added to a-~
soybeafiopdcprpduatedifioetiphoduatnfeblacyheannubibizadnef eesppuaduct )
either before or during the processing of its raw materials or ; at "the
“time oftScédRedgtor that engbaaneyheanmpbratedoravddptoadepr egduct, the

unpl easant odor of the soybean-incorporated food product can be suppressed
easi | ySdRBrecpetbevehyleFhenpy evernti-dnkedbdent phasl beentocohpl et ed based on
t hese findings. Accordingly, the present enbodinent relates to a nethod
for i nPEPRAG-LRECKPaVatedf faodopbedncincor porated 27 DF55PCT/ B738 10 March
-2005 food product, in which a non-volatile thiazolidine conpound is added
.to the soybean-incorporated food product to suppress the unpleasant,

weed- | i ke odﬂr pegﬂliar tQ,.the sogbean-incorporated f ood product. Now, the
enbodi nents OP"t he"br BERAT PRDERL PENtIE| Pregent treerti@nywiikschebed bel ow

0 o 8udeLakh vell’ Bbsct Bl £1oGMRUIRL" agla e Present invention.

Jéife?;'the.fifsf embodiment of the-present invention.‘

will be described in more detail hereinafter. L

| By the non—volatile.thiazolidine'CompoueaJeccording‘
to the present embodiment is meant a non-volatile
thiazolidine defivetive having at least one substituent on
- the thiazolidine skeleton."lllustratiee examples of the
thiazolidine compouﬁd include thioproline and derivatives
thereof and 2—(pquhydroxyalkyl)tﬁiazolidinef4—carboxflic
'acids; Specific examples thereof include 2?(1,2,3—7
trihydroxypropyl) thiazolidine-4-carboxylic acid,;z—
(1,2,3;4—tetrahydroxybutyl)thiazolidine~4—carbq3ylic acid,
 2“(;,2,§ﬁ§@54pentahydroxypentyl)thiazoiidine;4;earbogylic
acid, .2—:Pﬁ}eroxymethyil—2— (1,2,3,4- B
'tetrehydroxybutyl)thiazolidine—4—carboXylic acid, 2-
(1,2,4,S—tetrahydroxy-B—glucopyrénbsyloxypentfl)
thiazolidine-4-carboxylic acid, and the like. There may be
‘mentioned, as further examples thereof, 2-(1,2,3,4- |
tetrahydrexybutyl}thiazolidine—4~ca£bohyi~nglyeine end 2~

(1f2,3,4,5~pentahydrqupentyl}thiazdlidine—4—carbonylme

28



“2-frydroxynmethyl -2-(1,2.,3,4 tetrahydroxybutyl)thiazolidine-4-carboxylic

will be described-in more detail hereinafter. By, the non-volatile.

t hi azoPFEPRETEBAB8uUNd aceording to the present enmbodi Mefy MafoH®EREL 2

.non-vol atile thiazolidine derivative having at |east one substituent on

the thiazolidine skeleton. Illustrative exanples of the thiazolidine
conpound i ncl ude thioproline and derivatives -thereof and ‘

2- (pol yhydr oxyal kyl ) t hi azol i di ne- 4-carboxylic acids. Specific exanples

t her eofl¥GéRadeas- tefersedt tohgdoury propyhhéeht Agnl wilthethecaeboxyl i ¢ aci d,

- 2- (1,2,3,4-tetrah¥droxybutyL)thiazoridine-4-carboxy|ic aci d;

2. (1, 2e8bgdinengentafhar bxgpentyinvahizoni di ne- 4- carboxyl i ¢  aci d,

(; 3, 4 :
acid, 2- (1,3hgse thiaanlidong- conpasedy ramosye oxybeingd)by an -
thiazoliglne-4-.ca boxylic acid, and_the |ike. There may be nmentioned, as
furt hePT8XBAPYe¥ethiefedR, which gystgine and an aldehyde are o
tetrah¥dro§ gutghéthi ol i di ne-4-carbonyl - N-gl yci ne and 2"

(1, 2,3,3‘?‘%-% nt'ah{ dF %Y pRhEGF) LRi 82 oRAHFRABS 45 hebbaf UNRI®8 10 March 2005

‘glycinﬁeu@?aﬁeggréfgﬁio aboveF%EaconnectiCh with the second enbodi nent of .

the present inventioR: HheSE tha28Ft di ne conpounds can be obtained by an
other i1 an Satchu SoFor TRl Ghagh LB FETSR ot R HRORORT i ons. Next, a
desCfiﬁkEﬁQrﬂhbthQ 8$M§&s£913nn8%hgﬂefBfesent embodiment for
. rEtaihihgiand developing fhé flavor bf a-food or drink.
Therpreparétioﬁ‘of the compositidn of therpfeseht
émbodiment is not particulﬁrly limited,except'fhat a non-
volati}e thiazolidine compound is éontained as the active
ingredient. AS'such‘a‘thiaz¢lidine_compouﬁ&, a
_commércially.available_or s&nthetic thiaZolidine compound
can be used. Further, if possible, a~naturai substance
containing the thiazolidine compound or a synthetic
-reaction mixture‘of thiazolidine may also be-used as it is.
Its form is also not particularly limited, and it can
be formed into appropriate forms such as poWdeps; granules,
liqg;d,_pagté and the like with or without uSiﬁé an
excipienzéér'dilﬁenf,regarded as.appropriate.' This‘
includes a variety of Seasdﬁings containing the
composition.
- And, foods and drinks‘whose-flaﬁor is to be;fé£ained
and developed with the ﬁsé of a composition of the preseﬁt.

embodiment for retainihg and developing flavors, are not

particularly limited, imsofar as they can exhibit the
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preparing the conposition of.the present enbodi nent for retaining and
devel opFhgPCHéB7F&vor of “a food or drink. The preparati ofg Rfardi®05
‘conposition of the present - .enbodinent is not particularly limted except
that a non-. volatile thiazolidine conpound is contained as the active

i ngredi ent. As such, a thiazolidine conpound, ‘a conmercially available or
synthetic thiazolidine conpound can be used. Further, if possible,

a- nat uefifestibsiahendedobyauping adheoipbszoiodi 6 eRBPpuBdeAE a synthetic

reaction mxture of thiazolidine my also be used as It is. Its formis
al so nembpdimnentl foryrétaihédg and devedapbegf olaedrsnt @happeapri ate forns
such as powders, granules, |liquid, paste and the |like with or wthout

usi ng eAMPeRétpPanis vsedi bueatdedegahdedxampappr ofir sath. fodlks incl udes a
vari ety of seasonings containing the conposition. And, foods and drinks
whos. e2PPadsinks, t hpser Bayi hednenhionedesoppd wmiith theausensbmaé
conposi tion of the present enbodiment for retaining and devel opi ng
flavor 8°WPar EOTRoEOUPar £P8HI APFyChinpsednopdsesar and .theyléka, exhibit the
.29 DFR5PCT/ B77 8 10, March 2005 effects intended by using .a conposition of
the prBEEHELY HBRAPHEREST BHCRet i ﬁi‘-ﬁtj%hﬂ%é@éﬁ@pitﬁgSfaagot-b? when t he
conposi&kgn &§ us d_or added. As gXaanes of such fqQods, and drinks, there
|my be mentionad SotpeSehthIasSHCRoASORARP SbApkScofhPBROTE, S8BERST or

Chf“eSEOQOQQEGEas@PQe&hfnrkﬁg’hot‘pot, dipping sauces for
- 'Japanéééfﬁpbdlesnénd thé'liké,_cup noodlés,‘beverageé sﬁéh.-
as coffee;-and_pioceséed meét products such as ﬁamburgers,
meat‘balls, and the‘like.-fvariéus frozen foods may be also
mentioned. |
Next, a déécfiption will be given to a method for
- retaining and developing the flavor of‘é food or drink with
theruse of.the cdmposition of the present embodimént for
retaining and developing the flavor.
'As could bé uhderstoodrfrom the above-described
mechanism how flavdrs are :etained and developed with a
thiazolidine compound according to the present -embodiment,

Eﬁ%? that the gffect of retaining and devglopingr

- the poin
the-flaﬁﬁffcan bé‘exhibitéd whén the thiazolidine compound
contained in a composition of the present invention,
coexists with other flaﬁor components at the time of eéting
or drinking. Therefdre,‘the timing and method of 5&ding
the composition, the form of the composition to be added;

and the like can be selected from a wide range. 'Conderning-

the amount to be added, the composition.is added in such an
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powdery seasoni ngs such as flavorlng seasoni ngs and the like, liquid ,
seasonPRGSPETULR738 soup Stocks, di pping sauces - for - foodsgs@rethosn t he hot
‘pot,” di ppi ng.sauces for Japanese-:noodles and the like, .cup noodl es, :
bever ages such as coffee, and processed neat products such as hanburgers,
-neat balls, and the like. -Various. frozen foods may be al so nentioned.
Next, a description will be given to a nethod for retaining and devel oping
the flawmonntfthatodtd ensdreskthaththbeduserefi bheee@neeﬁibbon,of t he
present enbodi nent for retaining and devel oping the flavor. As could be -
under sesbdbi keth whehabbeettésenibddnenechania. howok! avanslar einet ai ned and
devel oped with a thiazolidine conpound according to the present
enbodi FBAt casehef. apohatkies thasothé ebfipet the remabsiingoandsdevel opi ng

the flavor: can be exhi bited when the thiazolidine conpound contained in a
conposPFR&RTEP1Yhadgrdsent usadenti enconceakiratsoni bif at ler 1f DAYOr
conponents at the time of eating or drinking. Therefore, the timng and
‘met hodPBR afdEhg time eémpasifPen, the formof the conposition to be added,
and the like_can.be selected . froma wi de range. Concerni-hg  the anount to
be added, th&lRd 8s|?lgﬁSCRPE&I%dW%lsﬁ%hgéHeBOtBFSBPCT/ B778 10 March

wth { ReoFkiBUE ohi RE B aohC StbiSeanprbe 5%23%%5C%§§§33weaﬁéﬂi-ELéﬁd
ConsOH?ErSPHEalﬁQﬁgCQHBOa 4598 plﬁg the flavor of a food or drlnk
The comp051t10n of the present embodlment can be
dlstrlbuted as it is or in the form of seasonlngs obtained
by m1x1ng the comeSltlon with other flavor components.
- Further, it can also be distributed in the forn of a
processed food produced by using the comp031tlon of the

-present invention.

Secondly, the second embodiment of the present
finvention will be described in more detail hereinafter.

First, the novel compounds per se of the present
embodiment will be. described.

- In the above general formula (2) representeng the
novel thfazolldlne compounds of the present embodlment, RV
is the same in structure as the residual group obtained by

: removing an oxygen atom from the aldehyde group of an
aldose or aldose-type oligosaccharide or the residnel group'
obtained by remov1ng an oxygen atom from the carbonyl group
of a ketose or ketose-type ollgosaccharlde Sultable

examples of the aldose when the novel thiazolidine compound
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preferablg added or used at a concentration of 1.to 1,000 ppmat the tine
of eat PRg>PETABITS, a description will be given to the i Marchf006on of the
conposition . of. the present. enbodi nent for retaining and devel oping the
flavor of a food or drink. The. conposition of the present enbodi ment can
be distributed as it is or in the form of seasonings obtained by m xing

t he COﬂEOSItIOﬂ with other flavor components. Further, it..can also be

di st ri 86t EBej Arepentornpofiimengr deevsed ﬁDOdOpdoﬁnoédbe istchydehe _
conposi ti'on of the  present invention. Secondly, the second enbodi ment of

t he pr@ééﬂ?entﬁﬁéﬁt sERhwAS| XHéodescriibedei andothedéikel hedeinafter. First,
~the nov npounds per se of the present enbodinment will be described. In
t-he abaggo @ﬁ@?ﬁ? FBFHUP& Qiycpéﬁvegéﬁﬁpﬁgsﬁhemﬁévéﬁetﬁ@@ltBPne conpounds
of the Egesen g g % is_the sane in_structure as the residual
group BHESF nedeBREdRoy HgtHﬁ BXgER" §¥8ﬁ1PF&HP?H@CBPHéﬁ?déSgroup of an

al dose m8hn @Iggsglg e olbg ari.de or tgﬁ h a I dua: | . B gbtalned by
renovi ng- an oxygen ol an h A¥IPEo/ 2grPGhY ngﬁoRBtoga oFRet ose-t ype
ol i gos t X f. the a dos

Phi o oPOSPAEE L8ac ol BRLR pe b BTRhES o2l oM cBh RS an 8 pEREesPBLE

embodi gpehei s Used LHehoedePradust Enkinchyda:ALIRBRBLARGSoEUERCAS XV Ose,

ri bose and the like;
-pPresent invention is used in food products._ Illustratlve

eXampies;of~sﬁch an‘aldbse—type oligosécéharide include
- maltose, lactose, ceilobiose and the like. Further,.
 illustrative examples of the ketose include ffﬁétose.

Neit, the syﬁthetic.method of'the novel thiazolidine
‘Ccmpounds of the present embodiment will bé-described,

| The novel thiazolidiné'compounds of the present
embodiment can be.obtained, e.g., by an'ordiﬁary method in
which cysteinylglyéine is reaéted‘With an aldose or aldcse-
tYpe‘oligOSacohride, or a ketosé or a ketose-type
oiigosacoharide in an aqueous'SOlutibn under neutral to
alkaline_conditions.

Next,.a description will be given fo a'ﬁéthd‘er
_preparingftﬁe compoéitibn-of the present embodiment féf
retaining and developing thé flavor of a food or drink.
This isrthe same as has been described above in connection
with the first embodiment of the present inventionﬁfi

I.e., the prepération of the composition,of the
.present embodiment.is,hot particularly limited.except that

a novel thiazolidine compound of' the present embodiment is
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Cthe |ikeite

whi ch yE?Ef

- “enmbodi nent

al dohe s glucose; gal act ose, mannose and the |ike. Meanwhile,
by theggggggiyg Bé ol i gosaccharide is nmeant an ol i gosacthblerae?d®gvi ng an
al dehyde group, -and the polynerization degree of the oligosaccharide is
preferably about 2 to 5 when the novel thiazolidine conpound of the
present invention is used in food products.. Illustrative exanples- of such
an al dose: tgge ol i gposacchari de i ncl ude naltose | act ose, cel | obi ose and
BfefS LPhP| aSti¥ei VBIERAHPNES oPuERe2kKBPBRE i ncl ude fruct ose.
Next , etic nethod of the novel . thiazolidine conpounds of the
pres‘en{;ﬂ %S?Héﬂﬁ fPIPoupd garchrpelta¥hgdnoddl b Fﬁl%ﬁ%ﬂ?dlne conpounds of

pr v ¢ be obt di hod
e Presen ﬁgﬁgﬁ fFfe P2 rohebescuptnianidi tobkodr aFabbRetiype o "

col ot BaSEEhEs: 2 p0nfREETe Phalr KBh BTAHPE o2 kﬁi%ggihﬁié%E.LP.ﬁﬂ Wil bo
glven.éaneaggé gdtﬁgrthﬁagegigﬂﬁe caﬂﬁoﬁgﬁD0§%g gﬂso°£e ﬁ regent

_ etalrning an evel opi vOor or drink. This"
is theijgapg_as 'has been descri bed above in connectlon mnth the first

-enbodi ment of the present invention. -2 l..e., the preparation of the

Conposi ti on wrédeerpr essNtoebod 4EH h&t NPArPAEL]1 £81 ¢r i ¥mi £ 84 €d except
that a novel thiazolidine conpound of the present enbodinent is 32
DF55PGAN®B7Y8 can be formed into approprlate forms such as
powders, granules, llqﬂld paste and the like, w1th or
without using an exc1p1ent or diluent, regarded as
‘appropriate. This includes a varlety of. seasonlngs
containing the Compound.
—_.Next, a descfipﬁion will be-giVen to a method for
oretainiog and developing the flavor of a food or drink with-_
the use of the composition of the preéent.embodiment for
retaining end‘developing the flavor. This is the same as
‘has been described above in connection with the first
embodiment of the present invention.

I.e., as could be understood from the above- described
mechanlsgphow flavors are retalned and developed with a
thlazollalne compound accordlng to the present embodlmentf
the point is that the effect of retaining and developing
the flavor can be exhibited when the thlazolldlne compound
~contained in a composition of the present embodlment,-
coexists with other flavor components at the time of eating
or drinking. Therefore, the timing and ﬁethod of adding

the composition, the form of the composition to be added,
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10 Mar ai ned as the active |ngred|ent' Such ‘a novel
,th|azoP@3§%g§ gﬁggund can be obtained, as has been - descidBachBRfe, by a

per se ordinary nethod. Further, if p035|ble, a synthetic’reaction mi xt ur e
of thiazolidine containing the thiazolidine conpound, nmay also be used as
it is. Mreover, its formis also not particularly limted, and it can be

f or med t pPRLQRPriate for powders,. granules, liquid, paste-
~and thehp'%h% i ? &P Rﬁt EEH grﬁﬁ Bx¥ifFeRBNGE - di COBREINiBFar ded as

t I t t th
%ﬁ%@ﬁ@@%%-%%@m%ﬂ%mﬁ&%%&wd
d I h K wit h t f
the.pr ehgapte CRekr A8 eeuPe P Elal R Biatik0crOlHE £AB PPovor. This is
the sagghagltaasw%sntﬂssemgggmaﬁs FBuBOASRC! BB LLOnbhe T hEe!

enbodi ment of the present 1nvent as cou &f stBod fromthe

above- gdaeceihbedo rMBCRaRIEC Bﬁgfﬁhévgaﬁ ar epg.e deyel oped with a
thiazolid n.e conmpound acgord?ng to tﬁe S?gsgﬁtgggﬁeg?ﬁeg¥ the point is

that theeébiablyohduetiabri Ggeandtdevebapbngrathenf baver t6am,; Bgoexhi bited
when the thiazolidine conpound .contained in a conposition of the pr esent

enbodi peMt 2t thextime mftbaﬁihgt flavor conponents at the tinme of -eating
or drlnklng Therefore, the timng .and method of addi ng

Finally, a descrlptlon w1ll be given to the

o dlstrlbutlon of the comp051tlon of the present embodlmeﬁf
for retalnlng and developlng the flavor of a food or drink.
This is also the same as has been descrlbed above in

-connectlon with the first embodiment of the present
invention.

I.e., the comp051tlon of the present embodlment can
be dlstrlbuted as 1t is or in the form of seasonlngs
obtained by m1x1ng the comp031t10n with othe: flavor
'components. Further, it can also be distribﬁted in the
form of a processed food prodUced by'using the composition
of the present embodiment.

In“the third piace,'the-third embodiment of the
present invention will be described in more detail.

The non-volatile thiazolidine according.to'thie
embodiment of the present invention is the same aeﬁﬁas been

described above in connection with the first and second
'.embodiments of the preeent.invention.

By the_non—volatile flavor compound. according to the
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the conposition, the formof the conposition to be added, . 3.3
DF55PATY BYEGT A7 Mar ch 2005 and the |ike can be-sel ected fokiarch 2008e range.
"Concerning the anount to be added, the conposition is added in such an
anmount that it ensures that the desired effect can be exhibited with the
t hi azol i di ne conpound. For exanple, in the case of a beef consome soup,
t he conposition is preferably added or used at a concentration of | to
1, 000 Pppeenlt ehizodimenbfisateayt, Fenadidy, beenledesdpithah, wall. be given to
the distribution of the conposition of the. present enbodi nent for .
r et ai riFeTP M debalp bpl #ed thie thevbermit bofi oofl ke diisikl £k sbéd al so t he
same as has been described above in connection with the first enbodinent
of thePpreRemtan avaptbn. thiel  (Yobatbhpoklaven eimphiengy exrtita enbodi ment
can be dist%i bufed as it is_or in the formof seasonings obtained by
i xi ng*¢heve ¢t Fote i t L bt ERFr 3t averexampdpment sthe(rorti¢t can al so
be distrib t?d in.tfe @orn1of'a rogessed. f ood groduced by using the

 conposttt@h (8P e hblor EEERRT & WAt IpA YR thiFo pface, the third
enbodi o) e egﬁM' nvention. 'l#_ge de cri-ﬁgﬂg',"'m e detail. The
_non-vo_| atgj_re Htﬁl aez%llg)%odlfn a‘%:)c’or ilﬁ%{]l?%it | ur%rh@blo‘? : #ﬁ)f’t:’r;ﬁe_( fesent
| nventhORch dben s P Pufin 88 Peona deRE" 1 DEE. APPYR L goIpgCt i on Wi th the
first and secon ' _ ‘ : .

‘examples of the non-volatile thiol include cysteine,

gigtafﬁiéﬁé; and the like. |

Illustrative examples of the food and drink according

to the present embodiment include soﬁps such as a consommé

soup, corn soup, soup for Chinese noodles, and the like,

'powdery seasoniﬁgs:such-as.flavoring'seaSOnings and the

-like, liquid seasonings such as soup stocks, dipping sauces

for foods Served'in the hot pot{ dipping saucés'fOr

Japanese noodles, and the like, cup noodles, beverages such

‘as coffee, and processed meat products such as hamburgers,

meat balls, and the like. |

The thiazolidine compound is added in an -amount of

10.1.to 10,000 ppm, preferably 1 to 1,000 ppm, based on the

weight of- the food or drink, and the non-volatile flavor

compound in which an aromatic thiol (volatile flavor

compound) is disulfide-bonded to a non-volatile thiol such

as cysteine or the like is added in an amount of Oiiito

16,000 ppb, preferably 1 to 1,000 ppb, based on the weight

of the food or drink, the amounts being at the time of

eating or drinking.
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enbodi nengs of the present invention. By Lhe non-vol atile flavor conpound
accor dPhg P6T{R&784 DF55PCT/ B778 10 March 2005 present ehbMdicm?005i s neant ,
‘as has been. described, a conmpound stabilized by thée-fornmation of the

di sul fide bond between an aromatic thiol (volatile flavor conpound) and a
- non-volatile thiol. Illustrative exanples of the aromatic thiol (volatile
flavor conpound) include, e.g., 2 furylnmethanethiol (FM),”

2- et hyl - fﬁF&nFﬁPﬁVO%%FI}eZtPJaZﬁéldap@o@¢m®¢9m®r@md(h&ﬁ)noand the |ike.
Irlustrai e exanpl es of the non-volatile thiol include cysteine,

gl ut at KPoRE? %1f=tﬁer| FREPORRM BAY abevaddRanbY eanpfmeaBsf 586hand dri nk
accordi.n to the ent nmbodi ment i ncl ude soups such as a consome
soup, B8gﬂe§oﬂle§§ \ %gPlghWﬁééﬁgnBBdFE§ 15k8-t he Ilke powder y

seasoni ngs sy vorlng seasonln and the Ilike, liquid seasonings

such as soup é?o? Bt e%ﬁuﬁggeF ?df s E%?v%ﬂnlﬁolﬁel%%t pot ,

- di d . dl b

PRI gn59uEesal AL cARRRNEAC NA0Thesy R0l by LKF) 4 8 PnBaPERrsd meat
bal | s, napd BQEn'hEHedTQ tﬁQ aé?'tﬁé”91ﬁ8”§93590&§ase§egn'n an- amount of

0.1.-to 10,000 ppm pre erably 1 on 't he wei ght of-the
food opréteskingninkheogans¥ohathkeokl B0 @goggggn@f BaPiihgheAg aromatic

t hi ol (V0|atl|e flavor conpoun nded on-vol atile
thiol 068 or drink.

‘In the fourth place, the fourth embodiment of the

present invention will be-desctibed in more detail.
The non-volatile thiazolidine compound according to
the present embediment is the same as has been described in
fconnection with the first and second embodiments_of the
present inﬁention. ' | |
The non-volatile flavor compound according to the'
‘present embediment is the same as has been described above
in connection with the third embodiment of the present
invention.

] Illustratlve examples of the frozen foods accordlng
to the pEESent embodiment’ 1nclude processed meat products
_such as hamburgers, croquettes, Chlnese dumpllng with
minced pork and vegetable stufflng (gggza), steamed Chlnese

; pork dumpling wrapped 1n a thin flour-and-water pancake
(shao-mai), and the like; fried Shrlmps; processed rice
products such as bakegi rice b.a.lls-, pilafs, Chinese fried

rice {with eggs, shrimps, etc.), and the like; gratins;
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as cysteine or the like is added in an anmount of -:01,1.t 10, 000 ppb,

pr ef er REPYPETYB7I8000 ppb, based on the weight of the ftbblamh 2006nk, t he
anounts being at the tine of.  eating or drinking. 35 DF55PCT/B7.78 1.0
March 2005 The non-vol atile thiazolid.ine conmpound and the non- volatile
flavor conmpound nay be added by any neans such as powder mixing, |iquid

m xing or the |ike. The effect has been observed when the mnon-volatile

t hi azoPi-@7AE’cEhpbaAE andding/ nonryyl aicke fihgvedienkpodnd have been added
~either at the time of producing and processing the food or. drink or at.the
ti me ofhdResRgilREoredoniee aerwRd En ahbowdur ahdpkheelikhe fourth |
enbodi ment of the present invention will be described in nore detail. The
non-vol ati | eThfi Bbberal hdivenpennauadcardadgedoint ap preunhit oénbodi ment s
t he saﬁg ai hia ﬁggn described in_ connection wth the first and second
embodi Meft $%f Cr R0 pPRRenPreieEAPEENL $Re1n8ROVBPH: | PaseHaesr tE6npound
accordhng t@e resent embodi.nent is the sane_as_ has _been descri bed above

&cfP6n mnFﬁetﬁ

.in conhéc EOFRPr §8noaPAefiReoRoPREOLRELLRL TLAKQENL | on

oo EBBPYER RAEAARAL 15l LASER £9C3, 068" 0B bR Presen
preferably 1 to 1,000 ppb, baSed on the weight of the
frozen food, the amounts being at the time of eating.

- ufﬁégnbn—volatilé £hiazblidine_compound and the non—
volétile flavOr compound may be added by any means such és
powder mixing, liquid.mixing or the like. Thié”is the same
as has. been described above in connection with the third
emquiment of the ﬁreéent invention.'

The effect has been observed wheﬁ ﬁhe non-volatile
thiazolidine comﬁound and the non-volatile fiavérrcompound
have been added either at the timé‘of producing and
'prOceSsing the frozén food or at the time of eating the
frozen food. This.is also the same as has been described
above in connection with the third embodiment_oﬁ.the
presént*%gyention._r o

In the fifth place, the fifth embodiment of the
présent invention will be described in moré détail.”

- The non—volatilé thiazolidine compound accoféing'to
the present embodiment is all thé same as has been |
described in connecti@h with the first and second

‘embodiments of the present invention.
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suchas hanbdr eré, crodgettes, Chinese_dunpling'm@th  ninced_pork and
- veget abFe>BELIBYHY (), steamed Chinese pork dunpl i ng wr 4ppedch 2008 t hi n
f1 our-and-water pancake (shao-nmi), and the like; fried shrinps; processed
rice .products such as baked rice balls, pilafs, Chinese fried rice (with
eggs, shrinps, etc.)., and the like; gratins; .36 DFS5PCT/B778 10 March
2005 pi zzas; Chinese noodles; curry rice; ingredients in Chinese-flavored
rice served T%e%eb@mﬁ;b%n@emheoméﬁeasThbluhtaabivd|axamphesq@ﬂ is added in
an amount of 0.1 to 10,000 ppm preferably | to 1,000 ppm- based on the
vei ght tBe ¥aEoTE ofepds oeacondiingheonthevprasent énbodimesbapound i s added
in an anount of 0.1 to 10, 000 ppb,,_greferably 1 to 1,000 ppb, based on the
wei ght SBRCEReSUER p3 B Medbdsavfe, anbiResspetag demiticassmeavteeating. . The
: non-vol t'%e h.a?OLiding conmpound and the non-_volaty[e flavor conpound
may be®% 'dlé Cbytany mANSAsh¥RSBixpEnABRSARIRAG; FLEUFH APWPAY or the
like. ghL .Ls the sane _ag has, been described above in cognectlon with the
third %n%%ﬁ?heﬁfc%fp?ﬁﬁl§g§§enPr?ﬁ@@ﬁ??oﬁ?aﬁhﬁr%@FﬁE?ﬁ%SlbéEP o?rerved
when t§ - atile thiazolidine conpound and the non-volatile flavor
conpouﬁg Eagggﬁééﬁm%%%éaag%fhe?nattﬁﬁe_fFﬁe B¥°5?6ﬁ%?|ﬁga ?ﬂé procefzgn?he
the frﬁf@@uéggdsﬁé aés?%ﬁﬁéﬁéﬁ 9£Sﬁaﬁgggegbem£égégglsOgobkegl%i%g'a
same as has been described _ :
fermented soybean pastes, and the like, all of which are '
packaéé&ffn'heat—resiétaﬁt'péckages (retort packages or
_ gontainers) such as rétort pouches, cans, bottles, and the
like.
The amount of the non-volatile thiazolidine compound
is not particularly liﬁited‘as long as the desired effect
~0f the present embodiment can be exhibited. For example,
in the case of foods such as meat sauée, white éaﬁée,
éurry, or the like, the non-volatile thiazolidine compound
is added in such amount that it is in an amount of 1 to
- 10,000 ppm, preferably 10 to 1,000 ppm, at the time of
eating or drinking, based on its weight, to raw, food
_materialg@;g be retortrtreated. The raw food materigls
added wifhfthe nén-vblatile thiazolidine compoﬁnd'is
charged and sealed in, e.g., a retort pouch, and is
subjected to heat sterilization (retort treatment). 7
The non-volatile thiazolidine compound may béiadded
by any means such as powder mixing, ligquid mixing, or the

like.

As regards the timing of adding or using the non-
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above in_connection with the thlrd enbodlnent of .the present .invention.
In theDFPPPRTHBAER, the fifth embodi ment of the present10 Maestt2085 will be
‘described in nore detail. The non-volatile thiazolidine compound according
to the present enbodinent is all the sane as has been described in
connection with the first and second enbodinents of the present invention.
37 DF55PCT/B778 1.0 March 2005 There nmay be nentioned as i-{ustrative
exanpl B81afilenkhiseelddioedsompoond; ngheoefiecpr e§entipprbsdimgnt, sauces
~such as nmeat sauce, white sauce, dem'grass sauce, and the like;

I qui dER§pESkPXEdodeasbABnSenspbwervedupben therhes-vollesiperri dges;
processed neat products such as hanburgers, neat balls, and the |ike;
procesEEaa§@a¥€686 peoRaund dgchddedseashed bﬁﬁhrpathesrawackerels cooked
W th ferEente bean pastes, and the |ike, all of which are packaged in
heat - r88StaAtS %kﬁgé@ PF@tSPPdpéé@aﬁégjSﬁte@oﬁﬁahﬁéﬁs) such as retort

poucheg cans ottlz the like., The anmount of the non-volatile
thiazorrafh E%ﬁb8ﬁn retgr oFrﬁéFP@EGPagPylPFWFP§d95§dPSH@°§s the desired

o popEhPEEPLERETL SPOOBLTEY espy b el Bt o BE =, I e
gﬁnaxgﬁ%%bgﬁ %Qbﬁé@é'Gb”éoSE”E%“Q?tekstﬁgdﬁ atn %gggllzagggnthat !t s in
{retort- treatment), or at the tlme of opening the retort
package to eat or drlnk it. However,_ln con51derat10n of _
the prlmary object of heating a retort food, 1,e.,
esterilization, and the degree of the effect ot“éuppressing
the retort odor at the time of eating or drrnkiag the
retort food, the nonevolati;e thiaZolidine‘compound is the
most suitably added to the raw materiais of the retort food;
before the raw materials are subjected to heat
-sterlllzatlon durlng the production process of the retort
'food
Incidentally, a disulfide compound (non-volatile
flavor compound) such as MFT Cys {(a disulfide of 2-methyl-
3- frapthi§}”w1th cystelne, i.e., 2-methyl-3- franthlol
crysteine;ﬁiSulfidef or therlike, a reaction flavor, or the
like, cah of course be-concurrently used,  in addition to
the nonfvolatile thiazoiidine compound according to the
preésent embodiment. :
The retort food is preferably.heat—sterilized at

temperatures of about '100 to 130°C for several minutes to

several tens of minutes. However, the temperature, the
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.10, 000 _ppm preferably 10 to 1,000 ppm at the tinme of eating-or

drinki RE2SB53EB738 its. weight., to raw :food naterial s10Mabeh 2@050r t
treated. The raw food nmaterials added with the non-volatile thiazolidine.
conpound is charged and sealed in, e.g., a retort pouch, and is subjected
to heat sterilization (retort treatment). The non-vol atile thiazolidine
conpound may be. added by any means such as powder m xing,”tiquid m xing,
or t hePYPEREreAandegargs folte thenhrgtostadiingabiousang hbé non 38 .1 0 March
2005 vol ati |l e thiazolidine conpound, the effect of suppressing the retort
odor hB&rhéeHlapdyr véiifRenashéongnagothei £Efethi aZokhdi metowhpound is
added either before the raw materials of a retort food are subjected to
heat SFERATFFRAt FBR PEeBSPicVedat pRAt Fhaurphgrtherprbueoti oan beocess of
the retort .food, at the tinme of opening the retort package to cook it
after FAETHE OEFeﬁPIPE&PFQﬁnCFr@FGPtant?éé#ﬁéﬁf)%?tgpdat the time of
opening the retort package to eat or drink it. However, in consideration of
the primary object of heating a retort food, i.e., sterilization, and the

O e o o PRSELEGE PhesHROERSRLR L, Bt ot Bt P LLe o entime
UDSt Sﬂhﬁ@ﬁhioﬁdgggltﬁetBgsEéﬁbgﬁt?ﬁiﬂEEeO&eEQﬁl[etort food .

' 1 -The-non—volatile thiazolidine compqund according to
the piéééﬁﬁ'embodiment is ail the same_aé-has been
@escribedrin connection with the first.and secqﬁd

.embodiments of fhe preéent'invention. |

There may be mentioned asiilustrative,exaﬁples of
the soybean-incorporated or -utilized food products
;according to the present embodiment, sﬁybean éuids; bean
curd refusés, sonean milk, soybean proteins,‘aﬁd'food
products using soybean protein or aqueous solution thereof,
‘such és hams, sausages, hamburgers and the like. MOreovef,
soybean oils extrabted from séybeans, and the like, may be
mentioned.

, Thgﬁamount of the non-volatile thiazolidiﬁe compound
is not'ﬁﬁf%iéularly-limited‘as-long aé'the desired effect
of the present embodiﬁent can be_exhibited. For example,
in the case of soybean milk, the'non“volatile'thiazq;idine
compound - is added thereto in an amouhtuof 1 to 10;650_ppm,
preferably 10 to 1,000 ppm, based on its weight. Alsd, in
the case of soybean protein, the non-volatile thiazolidine

compound is added thereto 'in an amount of.1 to 10,000 ppm,
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bef ore erials are-subjected to __héat sterilization duri ng the
producté%ﬁ?%ﬁ%@%gg?of the retort food. Incidentally, a @ Blardi2f®5conmpound
(non-volatile ‘flavor. conpound) such as MFT-Cys (a disulfide of 2-nethyl-
3-franthiol wth cysteine, i.e., 2-nmethyl-3-franthiol crysteine disulfide).
or the like, a reaction flavor, or the |ike, can of course be concurrently
used, i gggy ' to . the -vol atile thiazalidine conpound according to
t he rprﬁe]rsen éeﬂr%gd]idr)m ﬁ"l‘#ge)&r%?nbr 5 P Pref @By heat-sterilized at

t enper at ur es Gf . ut 10Q .t.0 130C far. several mnujes t several tens of
i nut es. . Homigl\?e?g h’éj agcr%&eer;tt aéz,oqtlr‘?énfg WB%POQ%% 2005

pressur qﬁg,t' t sterili.zatiaon are not., particuylarly limted
as | oné:?%ls t hen{ée%gegu%?%[%}aorwe Br Pt ﬁéﬂu%ﬁ“ﬁ@ hi%¥vedi® and t he

retort tiigat mepHi L3 1 o ccor e wi.th an ordi.nary method.
Fi nal | y,l the sixth (rélsnbh%dei Cr?ga[nngé ot the pb%éeglen esd‘:%nq\ﬁljeerﬁ,\ql&n W BeFescri bed
i n nor avidet aite FiTMeaBE Hdre Jhiazoliding o ggeording to the

.present enbodi nent is all the sanme as has been ‘"described in connection
with the firgis ardraseonthe QTRANGRIT SdQfingh@ PRASHY tHA§lki-on. There may
be nmentioned as illustrative exanpl es of
volatile thiazolidine compound, it_is not particularly
- limited as long_aslthe desired effect of the present
émbodimgnt"Can be eXhibited; Eor-examplé, in the case of a
soybean pgbtein—incorporatéd-hamburger,'the effécf.of |
_suppressing the unpleasant odor can be,observéd}when the
_non—vqlatile thiaiolidine compound is added at the time of
processing raw'materiaié, e.g., preparing'éoybean proteins,
- or at the time of making a”soybeannincérporated food
?roduct, e.qg., c6oking the soybean protein—iﬁCorﬁorated
hamburger by using the soyﬁean proteins. The effect of
-suppressiﬁg the ﬁnpleasant odor can also'befobServed when
the non-volatile thiazolidine compound is added at the time
of,eating_soybean~incorporated food products sugﬁ.as
soybganjg}}k or bean curd refuses. However,'ig&
conSideréﬁion of tﬂé‘degree.éf'thereffect of sﬁpﬁreséing
the soyﬁean odor, the non—vblatile thiazolidine compound is
the mqst suitably added either before or while the raw
materials are processed or when‘soybean—incorporaﬁéaifood |
products are made. | ‘
Further, it is needless to say that a disulfide

compound (non—volatile‘flaﬁor compound) such as MFT-Cys (a

41 -



|

t he soybean-incor orated or_--utilized. foad products : accord|%3 to the
presenPFenBedi{ Beh8, soybeéan curds, bean curd refuses, stH@@ﬁh PR, soybean

“proteins, and food products ‘usi ng soybean protein or ‘aqueous solutlon

t hereof, such as -hans, sausages, hanburgers and the |ike. Moreover,
soybean oils extracted from soybeans, and the |ike, may be nentioned.'The
anmount of the non-volatile thiazolidine conpound is not particularly
limtedligaglfédg as @h@e§b§ﬂrédféﬁﬁéb10éfw@h preseaneenboedi meAt can be

~exhi bited, For exa in the case of soybean m |k, the non-volatile

t hi azoPe8RKE~éohboD Elpé sayedciner edeulfida) amsuiheof 1key 0210, 030. 0. ppm
preferably 10 tq_1, 000 ppm based on its weight. Also, in the case of
soybeaﬁeBFB%@Pnfl?ﬁ@rnoﬁrv§h§t#P@ethPé?ob?dPﬁ@cu€5ﬁﬁ§&ﬁdu§§dad&§d t hereto

in art o] to 10, 000p 40 DF55PCT/ 5778 10 March 2005 preferably
10 to ?ggoglﬁﬁn%obggédHBH‘vP%a&ghﬁhF hizgelAGADGoLRFPPENEhi azol i di ne

conpou such as powder m Xing, |iquid m Xing,
or theggFP ln?h Eg tﬁ%e§§ -gggﬁgémﬁggn described in connection with the

fifth enbodi nent of the present invention. As regards the. timng of adding
or using the non- volatile thiazolidine compound, it is not particularly

L&H}L?fegs ngggggn%PEeQSEh& et@%i@%&;eﬁ% § HGeRESSRNhaseBRad ment can be
divided into the six embodiments - and each embodiment has
been_degcg;bed. As can be seen from the foreg01ng, the

| ﬁon?volafiie thiazolidine compound is used as ?5e agent of
iénhancing otrimproving the flavors of foods of drinks in
accordance with each embodiment. Therefore, the six
embodiments of the;présent invention constitute a group of
 invéntions so liked as to form a singlé general inventive
concept, the concept being the identificatioﬁ'of the non-
volatilé thiazolidine compound as é flavorrenhancing‘or

improving agent for foods and drinks.

(Briéf.Desc;iption of the Drawings)
.- F%%éhl shows an ESI~MS spectra indicatiﬁ§ the
fofmatién;éf a thiaioiidine compound according'to'thé first
'embodimént of the present invention (Example 1).

Fig. 2 shows an ESI-MS spectra indicatiﬁg the
formation of another thiazolidine compound accordiﬁé'to the
first embodiment of fhe present invention (Example 2).

Fig. 3 shbws-an;ﬁPCI—MS spectra indicatiﬁg'thel

formation of still another thiazolidine. compound according
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soybeapp i cor por at ed -hanbur ger ,. the effect. of t he
.unpleasaﬁggkg/gvggn be observed when the .non-vol atile t azoﬁ%@P%e

~conpound is added at the tinme of processing ram/naterlalsh e.g., preparing
soybean proteins, or at the time of making asoybean-incorporated food
product, e.g., cooking the soybean protein-incorporated hanburger by using
t he -soyhe p n e Le$sl; n odor can
~al so bggogggrEggg%hgﬁbggﬁg%%%n8§oﬁéfl?gggﬁﬁzzopggﬁﬁgogoﬁgggngﬂks added at
the ting of.eating soybean-incorporated food products such as soybean

m |k or bean curd refuses. However, in consideration of the degree of the

effect of SUPQQGS%'@ﬁow%h%héoﬁgﬁﬁarﬁgeh ohgtagR1velabielqekhi azol i dine
compound 'is fthe nost suitably added either before or while the raw

naterl@ﬂatatalah@c@@@e@y@méwm@n ggﬁgga@-mmcorporated food products are
made. Further, it is needless to say that a disulfide conmpound

(non- volatlIE;gfl&vehomenaQUEdﬁsushspgcwEE-GISa(ﬁo&élDFSSPCT/B778 10 March
-2005 ‘disul fide of 2-methyl-3-franthiol with cysteine, i.e.
nethylt®1hmaﬂuMMme<mqmgnanmeamcswbﬁm@eﬁoomh@hsdqona ambddamemtowfflavor or
the like, can be concurrently used, in addition to the non-volatile -
thlazo¢PG|@66@@m¢oumwen¢ccmrdﬁh@m@detWé -present enbodi nent. In the

f oregoi ng, the present invention has been divided into the six enbodlnents
and each enbgggneﬁtsﬁ@ys an ESI-MS spectra of another novel

thlazol;d;ne compound‘accordlng-to the_second embodiment of

'~ the present invehtion'(Example 9} .

(Best Mode for Carrying Out the Invention)
The present invention will be further described with

- reference to Examples.

First, Examples will be givéﬁ concerning the first

-embodiment of the present invention.

.Example i Synthesis of 2-(1,2,3, 4“tetrahydroxy~
- butyl)thlazolldlne -4 carboxyllc acid
l7v56_Grams (100 mmol) of cysteine hydrochlorlde and
15.01 g (100 mmol) of xylose were dissolved in 35 ml of
pure water, 8.36 ml (100 mmol) of pyridine was then added
thereto, and the resulting'solution was stirred atfrOOm
temperature for 72 houré. 300 Milliliters of ethanol waé

| added to the stirred solution, and the solution was left to

- stand in a refrigerator, whereby a paste-like precipitate
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been described. As can be seen fromthe foregoing, the Dl Aos| e
- thiazDFPBPG&/B@Bound is used as the agent of enhancing. or |nproving the
- flavors of foods or drinks in accordance with each enbodi ment. Therefore,,
the six enbodi ments of the present invention constitute a group.of .
inventions so liked as to forma single general inventive..concept, the

.concept being the identification of the non- volatile thi azglsy di ne conpound
as a MagvdorawdanciTh§ @leeﬁﬁrﬁﬁﬁn§egﬁgﬁ%'%gf_ 5%%§a§ﬁ'Qﬁrinks. (Bri ef.

e e B 90 LY 0, 5% sl e ot 10 (1o
s Cafimd ol R P i BTSN o v o e
s PR ool 0 a0 ) Ll ), mgereshovs an
enbod ST TRE T B A B T B e ) "B 4 shows the o
B R g o T g LTI
the secopd eybodin@Ninof rébeigsesest dvyentigon. (ERaspresgiting '
crystals were c§liééted,by‘filtration_and'dried under
reducéd bféssﬁre; The érystéls were dissolved in_water
again, thé‘insolﬁble matters were removed by filtration,
the resulting solution wasic0ndensed, ethanol”Wés added to
the solution to causé recrystallization, and the produced
crystals were céllécted-by_ﬁiltration and dried under
reduéed pressure to obtain ‘10.8 g of white pqwder (molar
yield based on the cysteine: 42.7 %) . The white powder was
identified as the farget compound éince the ion mass number
"of the whife powder by ESI-MS spectrum (Eiécfron Spray
Ionizatioanass Spéctrometry)'was, as is shown in Fig. 1
given-latérg equal to-the molecular weight.(zsél of the
compounqﬂgppained by hydrogenating.the target compoupdf
-Example é Synthesis of 2-(1,2,3,4,5-pentahydroxy-
| | péntyl)thiazdliaine—décarboxylié aéid N
17;56 Grams (100 mmol) of cysteine hydrochldfide aqd
718.02 g (100 mmol} of glucose were dissolved in 35 m; of
pure water, 8.36 ml‘{lﬁo mmol) of pyridihe was then added

theieto, and the resulting solution was. stirred at room
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Fig. 6 shows an ESI - M5 spect.ra of anot her _novel thiaiolidin;e conmpound
accor dPRZSR@T fBE7&8econd enbodi ment of the present inventd MACPE8Rpl e 9) .
"(Best Mbde for Carrying Qut the Invention) The present invention will be
further described wwth reference to Exanples. First, Exanples wll be
gi ven concerning the first enbodi nent of the present invention. Exanple 1
- Synthesi s of‘2-(1,2,3,4-tetrahydrox%- butyl )thiazolidi ne-4--carboxylic acid
17. 56 Creper{tgoe nfior) 26fheyssei ndOhydi bEhloEpre ahdrgthanol ¥a®0 nmol ) of
xyl ose were dissolved in 35 mM of pure water, 8.36 m (100 rmol) of
-pyri di #addedste hehe agibaredhepetbloandwhatehPEsal PragiBsrateoiddas stirred
at-room tenperature for 72 hours. 300 MIIliljters of ethanol was added to
the stfPFRadsol TheonreahBltptesupat Fohlaasefepy foltering fRdavas
refrigerator, where a paste--like precipitate 43 DF55PCT/ B778,_10 March
2005 vBuSPanted TindVQoRTent HASCF emolbl BYSHEGAVAC oA, TaREed: e
preci pLLaLe, was. di ssolved, in 100 of ter. After .the iinsoluble matters
.mere.réhn@eﬁ°b9lV?l?rﬁ??BE}OPhe Tg%nﬁPﬁﬁﬁéogoWﬁfiSﬂnﬁﬁgéagnj%nsed t o about
30 ”?-aﬁ%§€”9bo SagoﬂBbE“8H8£¥,99§EQﬁ 0 EEEFEQQqe”§EQ:ﬁﬂéaghgﬂeunt" a
preciprtateé was about t0 appear, and the Solufron was then eft to stand
In.a fﬁLEt8§58&8£e0¥8ﬁBVQHtbyT@§1E§§EEBhDgand the remaining
- solution was, after'added_With 200 ml of methanol, left to
éténdﬁiﬁféﬁfefrigerator-oveﬁnight. The resulting brystals,'
were collected by filtration and dried under reduced
-pressm:e.t whereby 15.0 g of a white powder was obtained
(molar yield based on the cysteine: 52.9 %). The white
powder was identified as the target compound since the ion
-mass number of the white powder by ESI;MS spectrum
(Electron Spray ionizationﬂMass Spectrometry)'was, as is
- shown in Fig. 2 given later, equaltto the molecular weight
" (284) of the compound obtained by,hydrogenating the target

compound.

_.Examplehiﬁfsynthesis Qf 2~(1(2,4,§ftetrahydr6xy43—
) '?%<glucopYrénosyloxypéntyl) thiazolidine~4-
| carboxylic acid | |
17.56 Grams (100 mmol) of cysteine hydrbcbloride and
34.20 g (100 mmol) of maltose were dissolved in BSEﬁl,Of
pure water, 8.36 ml‘(100 mmol) of_pyridine was-then added l
thereto,”and the resulting soiution_was stirred at room |

temperature for 72 hours. 300 Milliliters of ethanol was




- |nsolu l e

crystals were col | ect ed by - flltratlon and dried under reduced pressure-
The cMyBI5HGT A®1E8 di ssol ved in water again, the insol ubl1® Mach@085wer e
‘renoved by filtration, the resulting solution was-condensed, ethanol was
" ‘added to the solutlon to cause recrystallization, and the produced ,
crystals were collected by filtration and dried under reduced pressure to
obtain 10.8 g of white powder (nolar vyield based on the cysteine: 42.7 0).
The  wdde ¢ dvelethaast i 1 et $6 1 el e, taﬂeit’d?@e‘iobomﬁ’tﬁ%l £ tHe ion mass
“nunber of the white powder by ESI-MS spectrum (Electron Spra
loni zastand - sz SpEcigenetey) wherehs @ seankomlike BEECHPIRYRn -l ater,
equal to the nol ecul ar weight (254.) of the conpound obt ai ne g by
hydr ogédat Fokhete t“élaeeeoko%‘eu%es FBABES 123’5%‘%%%? 1, an

2-(1 pent ahydr ox entyl)thiaz rbox aC|d 17.56
C?gns YH@OPE%%}§1B?¥%y§?%lﬂgsﬁ9ﬁV%€h+%rféé ﬁdog é%% °tmol ) of

| ucose were dissolved in 35 i o 1 0 nmmol ) of
,.gyridi © WHRS? %?f%dﬂﬁﬁt?ﬁér@?Be EﬁﬁgYﬁg b¥e§httf%§l%%1u |%n was. )stlrred

o ooRd 0 NRLE 0,008 1EUPELRIMELROLO0uB0U 8p 00 MeLhhhbLers of

ut ron éreby a precipitate was

f or medy,, Theo pE e6iBLL A Jsasacel BhkedofohbbhcLh 1g: 850 ¥asisugpended in 300

m of e suspensr on was eated 50C to give a solution. The
sol uti &@ﬁlEQEQeﬁégdaheuta{?euépéggr aaa ¢he §89!§t16ﬁdu§edtnéﬁssure The

left to stand in a refrlgerator overnlght The produced

o | crystals were collected by filtration. The crystals were

. then'dissolved in water agein, the insoluble ﬁetters were -
removed by filtration, the resulting solution was |
'condensed, and ethanoi was addedrto the solutiou to cause -
recrystallization. The produced crystals were collected by‘
filtration and dried under reduced pressure to obtain 2.2'g
of a white powder (molar'yield baeed on cysteine: 4.9 %).

:The white powder ﬁas identified as'therterget

compound since the ion mass number of the white powder by
APCI-MS (Atmospheric Pressure Chemical Ionlzat10n~Mass'
Spectrometry) spectrum was, as is shown in. Flg 3 glven )

later, equal to the molecular weight (444) of the compound

~ ([M-H]") obtained by dehydrogenating the target compound.

Example 4 Comparison of Stability between Glutathione and
Cysteine
2“(1:213,4-tetrehydroxybutyl)thiazolidinee4—

carboxylic acid (abbreviated as "TCA" hereinafter), one of
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matters were renoved by filtration, and the renarning sol uti on was,
after REGEBCHEV/BA7800 ml of nethanol, left to stand in alPdiaTyerer or -
"overnight. The resulting crystals were collected by filtration and dried
under reduced pressure, whereby 15.0 g of a white powder was obtai ned
(nmol ar yield based on the cysteine: 52.9 % . The white powder was _
identified as the target conmpound since the ion nass nunber of the white
powder thg BESn-VBlefdder dnwigBbéddior Sprapungdsi 28CPEAiNESEOSEEEt ronmet ry).
was, as is 'shown in Fig. 2 given later, equal to the nol ecul-ar weight

(284) bresRatcsmpogidesdy aigpsdabhinyer dgbhaevigtere acar §6H" conpound.

. Exampl e 3 Synthesis of 2--(1, 2,4, 5-tetrahydroxy--3 ‘

. gl ucopFraAsSfitedly g@st vy tedngz dpPBirsy-iatedamSoxXFMsc acid 17.56 Grams (100
mol ) of cysteine hydrochl oride and = 34. 20 1Q0 mmol_) of nal tose were
dissolggﬁeﬁﬁa§§9rﬁoier@feaﬁﬁrglﬁépéﬁﬁd8?§@ ag@%dblﬁnép)mgf pyri di ne was

t hen addg%g.there nd the.resulting solution s,stir.red at room

t enper &CGPE SFST f’%‘?ﬁ’%’ € SOIGERONS Iy SHEL G O8Ha ks Nas 4.5 DF55PCT/ B778

concentration of 0.5 mM. The prepared solutions were each
adjusted to a pH of 7.0 with an aqueous 1 N sodiumr
" hydroxide solution and then left to stand at room
'tempérétnté'(25°C). fA Change'with time‘in the survival.
rate of eoch component Qas mccsured by.high—petformance |
-liquid chromatography. As a result, it is undérstood that
the thiazolidine compound had better stability than the
_glutathione and'the'CYSteinc as shown in Fig. 4 given

later.

Exaﬁple 5 Sensorf Evaluation of Commercial Consommé Soup
| System (Part 1)

The non-volatile thiazolidine compound obtained as in
Example 1 was added to a commercial chicken consommé soup
-in;snch%gpoont that the concentration of‘thé conpound‘would
be C.O?%;Ghen the'soub was eaten. The commercial consommé
soup added With the compound was compared and evaluated
with the same commercial chicken consommé‘soup butrnot
added . with the compound, concerning the strength énd
preference of the flavors by a panel of six experts in
accordance with the evaluationlcriteria attached to Tablé

1. As a result, as shown in Table 1, the soup added with
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1 0 March 2005 added to the-:stirred soluti-on, and the solution was left to
stand DEPFGBART Yerat or, whereby a paste-like precipitatl® Maigk 209% ned. The
sol.vent was renoved by decantation, and the precipitate Wwas dissolved in
100 M of water. After the insoluble matters were renoved by filtration,
the renmamining solution was condensed to-about 30 nl. Ethanol was
continuously. .added to the condensed solution until a Ieft’"t‘o'—%t and in a

y

ref ri derat evmpewendi Ghrvertievey dindedl SEIRsEEFaney o8 U heet i

filtration. The crystals were then dissolved in water ‘again,, the insoluble
 mat t erroyRrireferebhe t bt avaasthdpuihe oonp et @ J?loa‘ﬁ‘ﬁ ds‘gftlfiBIﬁemas t hen
renoved by filtration, the resulting solution was condensed, and et hanol
was adeRiEPewndheCeptt®tbn to cause recrystallization. The produced
crystals were collected by filtration and dried under reduced pressure to.
obtain 2.2 g of a white powder (nolar yield based on cysteine: 4.9 9.

. The white powder was | tified as the,tar onpound since the ion nmass
-nunber of the white po:]-ggpe be éwm%e?(%%ﬁﬁ%kéfl c Pressure Chemical - -

| oni zat ijon- Mass RSton@BRL rY) specirum V‘ﬁ%rag%%oin&oﬂﬂ@é‘iﬂlﬂvé“' Figl 3 given
1l ater, € ) i Al = re—cofpotnd H]-)

obt ai ned @ngﬁb ffdaoyenat i ng the target conpound.’-Bxample 4 Conphrison of
St abi |'i tiybrlrels i;i: F gt athione and ¢ steine 2- ({a3*2, 3

4-tetralt . NIECON P TIPS RPN PR ORI W :

ed as "TCA"
. herei naf L ,
' ' : ~ <Evaluation criteria>
Rating +2: Strong or preferable
+1: Rather strong or rather preferable -~ -
0: ~ Non-different
-1:  Rather weak or rather non-preferable
-2:  Weak or non-preferable

' Ekample G' Sénsory Evaluation of Commefcial Egg Soup Systemlr
The ﬁon—voiatile thiazolidine compound obtained as in
Example 1 was'adqéd to a commercial €gg soup in such amount
' that the concentration of the compound would be 0.07% when
the soup was eaten. The commercial egg soup added with the
compound was compared with the same commercia;?ggg soup but -
. hot addg%ﬁw;thfthe compound, and was evaluaﬁedVCane;ping
the stféﬁéfh'and‘préference:of the flavors by a panel of
six expérts in accordance with the évaluation criteria
. attached to the abéve Téble 1. As a resuit, as is.éhown in
"the following Tableré, the soup added with the.coﬁébund
(Inventive) had a significantly stronger and more
preferable flavor than the one not added with the coﬁpound

(Control).
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46 DFg% /B? 8 10 ‘Mar ch 2005 the non-vol atile thi azol I di ne conpounds

accor RGH48e’® present enbodi nent, gl utathi one (abbr e{d Meesh 005" GSH!
herei nafter) -and cystei ne (abbreviated as "Cys" hereinafter) were each
di ssol ved separately in 50 mM potassi um phosphate solutions in such anount
to give a concentration of 0.5 nM The prepared sol utions were each
adjusted to a pH of 7.0 with an aqueous 1 N sodi um hydroXide solution. and
~then'left to stand at roomtenperature (25C). A change with tinme in the

survival rate of each conp t wa sured by high-perfermance Iliquid
- chromat ogr aphy. As a resul tQF%]el Eﬁﬂe@@t%od that . the th| azol i di ne

conmpoung had bet E%Iua?ibl‘mnllé ty than | steine as
shown i1 . X anp a inrer ci al
Consonmg StBengh‘tofStasmrem (Part 1) The hon- voI at| I e1t(Df‘i azol i d| ne cd rrpound

obt ai ned 'e T was added[ to a conmer chi'cken corj[somme sou
in such P?E?efb €9 P Png'\s:\unnrl woll d bd 0. a7% V\,hgn

~Ya Lhe.concentratibn of the
‘the soup ﬁbﬂlﬁ@@t@ﬁﬁrenvﬁ%ewmmmmﬁ@%bwﬁénotEialtﬁ@tt@aé%d with the conpound
was conpared and evaluated with the sane commercial chi:cken consomme soup
but not added with the conpound, concerning the strength and preference of

the flEwaisS1dy7 a S&E@ir;ﬁfEﬁaﬁuﬁﬂ%t§f l(';‘bnuﬂe@ﬁ@faﬂ;ﬁrmﬁrﬂ\ﬂ $dup he eval uation
criteria attached to T _
- System (Part 2)
The non volatlle thlazolldlne compound obtalned as‘ln'
Example 1 was added to another commer01al corn soup |
‘dlfferent from that of Example 5 1n‘such amount that the
-concentration of the compound would be 0.07% when the soup
was eaten. The commercial corn eouP added'with the
compound was compared with the same coﬁmercial corn eoupr
but not added with the.compound, and was evaidated
concerning the strength and prefefence of the flavors by a
‘panel of six experts in accordance with the evaluation
criteria attached to the above Table 1. As a result, as is
shown 'in the following Table 3, the soup added with the
compounqﬁé;qventive) had a signifioanbly stroﬁder.and more
.bpreferabfe“flavor'tﬁao the one bub not added with the |

compound (Control).

7 Table 3 Consommé Soup (Part 2)

Evaluation Items B Average points of Inventive
Strength of Flavor - S 06t
| Preference of Flavor ' 1.0*

*Significant differences existed wath a significant levet of not higher than 5%.




1. As a result, as shown in.-Table 1, the _soup added mnth 47 t he conpound
(I nverﬁH‘S@CW'bB significantly stronger and nore prefef@Masch208or than
t he one but not added with the conpound (Control.) . Tabte | Consommre Soup
(Part 1) Evaluation ItensAverage points of Inventive Strength of Flavorl.0*
Preference of Flavorl 3* *Significant differences existed with a
significant l-evel of not higher than 5% <Eval uation crlter|a> Rating +2:
Strong or preferable +1: Rather strong or rather preferable -0 '

" Non-different -1: Rather weak or rather non-preferable  -2:- Wak or

non- pr ef er abfe<Ex it & BTt sTCErerat? bntlt W‘élhﬂlv‘ﬁébl%up Syst em
"The non-vol atile thiazolidine conpound obtained as i n Exanp i was added
to a cohikbrke aqie%%bl%%pllﬂnmgﬁ%h %ﬁ@ﬁ%thF]haJEef%’ée’é%%cEﬂt]F:"é"f‘i“B e8f the
conpound wpul d be 0.07% when the soup was eaten. The commercial egg soup
added BE¥RLEREL€Eonpound was conpared with the same commercial egg soup but
not added. with-the conpound, and was eval uated concerning the strength
-and preference of the flavors by a panel of six experts.in accordance wth

(D VBRI B SO HehOchBaRRYea T 2, gt 2 resul T as 1
tetrahydroxybutyl)thiazol1d1ne~4fcarbonyl~N—
- glycine - | 7 |
100 Mllllgrams (O 56 mmol) of cystenylglycine
(product of Sigma Co. ; I.td.) and 84 mg (0.56 mmol) of
'xylose were dissolved in 0.2 ml of pure water;;end 50 pl
(0.59 mmoi) of pyrldlne was added thereto. _After the
obtained solutlon was mixed well it was left to stand at
- room temperature for 5 hours for‘reaction. When.2 ml of -
ethanol was added to'the reaction soiﬁtion and the
resultihg mixture was left to stahd.at 5°C overnight,_a
‘white precipitate was formed.  After the.preoipitaté was
collected with a oentrifogal separator and washed with
efhanOi, it Was dissolved in 0.2 ml of pure water-and -
, freeze d@led whereby 94 mg of a whlte powder was obtalned
| The whlte powder was 1dent1f1ed as the target
.compound since the ion maSs number of the white powder by
ESI-MS spectrum (Electron Spray Ionlzat10n~Mass |
- Spectrometry) was, as is shown i Fig. S given later, equel
to the molecular weight (311) of the compound obtained by

hydrogenating the target compound.
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(I'nventive) had a significantly stronger and nore preferable flavor than
the oPESHBCTABAEE with the conpound (Control). 48 DF55PETMeTaB20080l e 2 Egg
Soup 1.0 March 2005 Eval uation ItensAverage points of inventive Strength of
Fl avor 1. 0* Preference of Flavor0.8* *Significant differences existed with a
significant level of not higher than 5% Exanple 7 Sensory Eval uation of
Commer cial Corn Soup System (Part 2) The non-vol atile thiazolidine .
conpoBxampBeaidnedyashiesisbErdmel dew Waspatadd 2o (@ndyRBed .Gommercial corn
soup different fromthat of Exanple 5 in such ampbunt that t-he
concentration of peidabyidsexiandivld Bd azcdigineat sebsswd —Nwas eaten. The
commerci al corn soup added with the conpound was conpared with the sane
comerci al corn $BWFinsut not added with the conpound, and was eval uat ed
concerning the strength and preference of the flavors by a panel of six
experts in &0@oPddddar@ieh (Che Seiiicddt i°dn CYSLEPYLidd Yaififched to the above

Table 1. resyl.t, as is shwnin:t fol | ogw Tale3f t he soup added
Wwith t(lﬁ’éoﬁﬁﬁpﬁﬁﬁlﬁnﬁvgﬂ'vvétdﬁad a:Pdsﬂgﬁi % 2 ’I'{%gﬂn}ogﬂgé’r and nore -
prefelabl &dd e WIALAMRLIR Bl 1 A99RE Mt dille SRy (Control ).
(0.59 mmol) of pyridine was added thereto. After the
‘bbtained.sblution wéé mixed‘well, it was left to stand at
-._rboﬁ temﬁé#éfure forﬂ5 hdursrfor_reaCtiQni When 2 ml of
ethanol was added to the reaction solution and the
‘resulting mixture was left to stand at 5°C ovefﬁight, a
white precipitate was forme&. After the pfecipitate was
COllected'with é'céntrifugal‘separafor and washed with
ethanol, it was dissolved in 0.2 ml of pure water and
freeze-dried, wheieby 85 mg of a white powder wés.obtained.
The white deder was identified és.the,target
bbmpound since the ion mass humber of thé white powder by
ESI-MS spectrum {Electron Spréy Ibnization4Mass
-Speétrbmetry) was; as is shown in Fig. 6 given later, equal
-to the m@%ecular weight (341)_of the compound obtained by

hydrogené%ing the target Compound.

Example 10 Use for Beef Cohsommé Soup

The thiazolidine compound obtained in Exampléié was
added td a commercial solid beef consommé (product of Knorr |
Foods Co., Ltd.) in‘sﬁéh amounit that the concenﬁratioh of

the compound would be 0.03% at -the time of eating. The
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Tabl e 3 Consomre Soup (Part..2) EvaI uation ItemsAverage points of Inventive
StrengFESHCH BNV .. 0.6* Preference of Flavorl.0* *Si gh? Maechg005
differences existed with a significant |evel of not higher than 5% 49 10
March 2005 Next, the second enbodinent of the present invention wll be
described in nore detail with reference to Exanples herei nafter. Exampl e 8
Synt hesi s of -a New Conpound, 2-(1, 2, 3, 4-

tetrarmlsrwwhw ydg1id agep £ cb@esdkm@@rmydxsd\dmgwcimmd@ Wathdt |igrans (0.56
mmol ) of cystenyl glycine (product of Sigma Co., Ltd.) and -84 ng (0.56
mol ) fepayd os ecoves@mmd ssohyed The Oc@n stbmnof szmpe waat erwhabel 50 ul  (0.59
nmol ) of pyridine was added thereto. .After the obtained solution was

m xed melhtainedest T@TC im shamdemtsysoom termeaeedrelfomra5 hours for
reaction. Wien 2.nl of ethanol was added to the reaction solution and the
. resul t¢orponRé Iseumasrerdred of semnthat s ovelid g e acoh$emuPr eci pi t at e
was fornmed. After. the precipitate was collected with a centrifugal

separ RWF 2 IRdeRdvikh hthet pempoung: . Tee ernsUmmedsewp0added of pure
wat er and freeze--died, whereby 94 of a white powder.-was obtai ned. The
whi t e WoieFhoakhiarmtiding ‘é%mP%‘én@g?%’é‘?se%Ban‘é\ﬁ%t%?%be the ion nass

nunber_of the I t'e powder
o apparex:ﬁc.i’vn pa stronger beef-1like flavor than the

consommé soup added w1th no thlazolldlne compound
(Control) In addltlon, even at a lapse of 1 hour after
the preparation of the samples, the soup added w1th the
thiazolidine compound stlll had a apparently stronger aroma
than the soup added with no thiazolidine compound, and the

thiazolidine compound was still in effect.

'Example 11 Use for Instant Coffeél
The thiazolidine compound obtained in Example 8 was

raddedrto commercial freeze—dried_instant'coffee in such
amount that the concentrationlofrthe conpound would be
0.01% when the coffee was drunk. The mixture was dissolved
. in hot wafer to prepare a hot coffee. The hot‘coffee,was,

'.while me;ﬁtained et'70°C'in,an open system, coﬁpared with a
hot coffee added with no thiazolidine compound. “The hot
coffee added with the thiazolidine compouod (ﬁresen;
invention) apparently had a stronger favorable cofgee éroma
than the hot coffee added with no thiazolidine compound
(Control).. In addition, even at a lapse of 30 ﬁinutes

after the preparation of the samples,‘the-hot coffee added
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ESI - M5 spectrum (El ectron Spray |onization-Mass ‘Spectrometry) was., as i$s
shownpigs sfeice/g77@i ven | ater, ‘equal to the nol ecul ar wei fhMacB20P5of the
‘conpound obt ai ned by hydrogenatlng the target conpound. 50 DF55PCT/ B778 10
March 2,005 Exanple 9 Synthesis of.a New Conpound, 2-(1,2,3,4,5-
pentahydroxypentyl)thiazolidine--4-carbony|-N— gl yci ne 100'M IIigranE (0.56
mmol ) of cystenyl glycine (product of Sigma Co., Ltd ) and100 ng (0.56

ol ) vAfch @heCese 2¥ei1e dines Qov@dund @44 1 a@%a@*éh@l\&ﬁﬁﬁ@ aand: 50 pl- (0.59
mrol ) of pyridine was added thereto. After the obtained solution was. m xed

vel |, sitrot@er efrontz0 tSlaandhdl hoto@pfiferpededr &ifter ny hours for.react.ion
When 2 M of ethanol was added to the reaction solution and the

resul higrzdiidire Wwasdeitdd,t aurst and ath 153G 0qV erifieg kiompunshivaes preci pit at e
was formed. After the precipitate was collected with a centrifugal.

separ attdrl larich wefsteed Wi th  ethanol, it was dissolved in 0.2 m of pure

wat er and freeze-dried, whereby 85 ng of a white powder was obtai ned. The
.white powder was identified as the target . conpound since the ion nass
number of the white powder by ESI-MS spectrum (El ectron: Spr ay,

| oni zat i on- Nis &hesgddmdbpdade), keanrdss ¥idhohe @HWﬁngCQQQ$3ﬂéQg | ater,

equal to the nmecul ar. wei ght (341) of the .conpound obtalned by
the thlrd embodlment of ‘the ‘present invention.

‘Example 12& Synthesis. of 2—(1,2,3,4—tetrahydroxyf_
butyl)thiazolidine-4~carboxylic acid.
Example 1 was repeated to obtain 2-(1,2,3,4-

tetrahydroxybutyl}thiazoiidine-4~carboxylic acid.

‘Example 13 Synthe51s of 2-methyl-3- franthlol cystelne
o dlSUlflde (MET-Cys) _
2-Methyl-3-furylthiol (56 mg) was dissolved in N,N-
ldimethylformamide (400 pl), and this soldtion-was dissolved
in acetonitrile (26 ml) with etirring. Separately, 2
' equivaients-in terms of sodium hydroxide of anfaqueous 27%

- sodium hydrox1de Solutlon was. added to cystine (0-1 g), and
the resultlng solutlon and water (20 ml) were added to the
above-mention solution and stirred. Cysteine (0.1 g) was
added to the stirred solution, and the resultlng mlxture
was allowed to react with stirring at room temperature for
2 days.' After the reaction mixture was adjusted to a pH of
2, the reSUlting precipitate was filtered with a”0.45—um

filter followed by distilling out the acetonitrile. The
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was stfPP TR F r@ktSCERRGDI €014 VER- 13F FnSeAMPRCoff

hydrogenating the target conpound. Exanple 10 Use f or'j Beef Consomme Soup
t he t MEBEFTRATHBIEI&onpound obtai ned in Exanple' 8 was addé@March2006mmer ci al

'solid beef consomme (product of Knorr Foods Co., Ltd.) ‘in-such anount that

the concentration of the conmpound would be 0.03% at-the tine of eating.
The 51 DF55PCT/ B778 10 March 2005 resulting solid beef consomme was
di ssolved in-hot water to prepare a consomme soup. The consomre soup was,
whi | e comdensidexb it 7OC was ath@pehi st exdn witttnpared wigh,. 8.1 eahsome soup
prepared fromthe sane solid beef consonme but not added with the
conpouthien T wolrsdnie sosipamelded todabouihel $ Hhzed 1 Wwed deYipound (Present
i nvention) apparently had a stronger beef-like flavor. than the consonme
soup apldedivindg by réverseddbimese dipetind ThHeorevorgedtphasdi ¥¥h, even at a
| apse of 1 hour after the preparation of the sanples, the soup added with
t he t hvas ofaer Frd copoRvidusi Ry | IpgeEtal hppks M yingt & ohye? %Fo%‘g *t han t he
soup added with no thiazolidine conpound, and the tﬂ&a%%lidine conpound

& TAe™thi azol i di ne

1d, obt ai d j | 8 . . added t ] ial.f -dried
ot antCLBr e e LUERE - AnBif 2ERAoR et SOnCORER LT BH _@f%%hﬁgér%ﬁ%zhﬁd woul d
be 0.0lyywhen the, coffeg was drunk, . The M XLgre,wagqfi $56! ved ‘

7minutes),'and.a flow rate of 10 ml/min, and detection was

carried out at 254 nm. Fractions containing the target
. compound were collected and freeze-dried to obtain a brown

powder in an amount of 11.0 mg (Yield: 9.6%).

,'EXample 14 Syntheéis of Z—furylﬁethahethiol cysteine
| disulfide {FEFT-Cys) |
2 Equivalehts in tefms of sodium hydroxidé'of an
aqueous 27% sodium'hydroxide solution and water (20 ml)
‘wereradded to cystine (0.1 ¢g) to give a éolﬁtion. To the
resﬁlting gsolution were addedr2—furylmethanethiol and MeOH -
(40 ml), and the resulting mixture was allowedftO‘react
- with stigring at room temperature for 1 week.erfter the
reactibﬁ%ﬁixture was adjusted to a_pH'of 2, the resulting
precipitate was filtered followed by washing the
precipitate with water and MeOH. The filtrété and‘washings
were COllécted'and condensed; The resulting preciﬁitate
;was filtered off with a 0.45 pm filter,rand the remainders
were adjusted in its amount to_abopt 8 ml folloWed by

”purifying by reversed-phase HPLC. The reversed-phase HPLC
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in hot wester to prepare a hot coffee. The hot coffee was, while naintained
at 70grbgp@t/gPes systeni conpared with a hot coffee addﬂﬂwmnmhmnﬁ '
~'thiazol i di ne.conmpound. The hot coffee added with the thiazolidine conmpound
(Present invention) apparently had a stronger favorable coffee aroma than
the hot coffee added with no thiazolidine compound (Control). In addition,
even at a lapse of 30 mnutes after the preparation of the sanples,

t he- hahscea£§§eadsﬁé B¥ @555§CTABZ%S§11@nwhhgbla@05 wite blfe2ohixazol i di ne
conpound still apparently had a stronger aroma than the hot. cof fee added

with peo hfii a2oti.dERgeseBPOUNY, LaAd bBeat Bbaaahi donescdapaiad was still in
effect. In the third place, Exanples will be given concerning the third
enboduatdt asf ahhelpaasent ahdvaekitoni tExaepkenitaindyigt Bedigs fofrmic
2-(1.,2,3,4-tetrahydroxy- butyl) thiazolidine-4--carboxylic acid .Exanple 1
was reapédt ead hn ehtant B, (4, graddent from 5%B to 40%B (20

t et rahydr oxybutyl)thi azol i di ne-4--carboxylic acid. Exanple 13 Synthesis of
-2- net mphu8ebi anahdok Eyjsweirage difsdlf ndéminkT- OpdpcZipet Was- 3-f uryl t hi ol
(56 my) was.dissolved in N N dinethylforman de (400 ul), -and this solution
was dF§§§P@éd0Pﬁ akeRdRi D IeFFzgtﬁpPSwﬁPﬁt§ﬂmﬁPﬁn&heseﬁéﬁﬂ: ly, 2

compound were collected and freeze ~-dried to obtain a white

powder in an amount-of 34.5 mg (Yield: 17.2%).

'EXample 15 Synthesie ef 2~(1—mercaptoethyl)furep cysteine
disulfide (MEF-Cys) o
100 Mllllgrams of cystlne was dissolved in 50 ml of
an aqueous 0.1 N sodium’ hydrox1de solutlon, to whlch was
added a solution Qf 41.8 mg of MEF dlssolved_in 10 mi1 of
methanol. The mikture was stoppered tightly aﬁd allowed to.
stand at room temperature for 5 daYs. Thereafter, the
-solutiOn was neutralized and washed with'ether,'followed by
concentrating the aqueous layer to dryness with the use of
a retafy evaporator. The dried mass was dlssolved again in
"~ a small egeent‘of water, followed by purlfylng w1th the use_
of a eelf&Jphase:extfacting,column {"Bondelute C18" ex
Varian). The methanOl—eluted.fractions were freeze-dried,
" whereby a white powder was obtained in an amoﬁntof‘lo mg

{Yield: 12.4%).

Example 16 Sensory Evaluation of Commercial Chicken

Consommé Scup System (Part 1)
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equi val ents-in terns of sodium hydroxide of an..aqueous 27% sodi um

hydr opFrdersgl/@ri7en was added .to cystine (0.1 g), and the1g®atdhtioeg sol ution
~and water (20 m) were added to the above-nention solution and stirred.
Cysteine (0.1 g) was added to the stirred solution, and the resulting

m xture was allowed to react wtthrnngeﬂroomtamaaUNefor'2
days. After the reaction mxture was adjusted to a pH of. -+2, the resul ting
preci pi t at eTwas nbin-venae iwet hhaa.o43die mhmhnfmldmdlewbqn stilling out
the acetonitrile. The 53 DF55PCT/B778 10 March 2005 condensed sol uti on was
t hen fthlet ebedewEkand 1@ 4%2- ke faddeer to tilten qadjfusitad-ian idensammouént t o about
15 M followed by purifying by reversed-phase HPLC. The reversed- phase
HPLC swap garpaeddity mddisionglnerlt sifl MBS weehdmg e tsizeuwfe20 x 250 nm of
G. Science Co., Ltd. as a colum, 0.1%formc acid as an eluant A and
~acet onliltdr igl) e odomtoaimeintg &, Thifakem corssimhéas(rappdiatamt &nargradi ent from
508 to 4098 (20 minutes) and a flowrate of 10 m/nin, and detection was
carri é@ogigt Cgt. 2834 dhh irFmash eEmougdnttdiati ida @Q%ﬂrdéiatmmimd wer e
collected and freeze-dried to obtain a brown "~ powder in an anmount of 11.0
mg (Yt Compsund meaksl o1 SR rErs e AquR yf%terﬁsﬁféw ol cysteine
dISU|f d FFT- Cy 2 Equi val ents_in terns of sodlun1h droxi de of an
aqueo s Gt Wxﬂ’ﬂ&l‘fféfes&}alﬂq SP dhe SRR FEM YO % WY ded t o

cystqn alnf%b éﬂéynon v&iaégfénkhigﬁgfhdlne compound and a
o chickeﬂ'donSommé soup‘contaihlng.none_of the non—volatlle
thiézolidiﬁe compound by.a panel-oflfiﬁe‘experts_in |
accordance with the evaluation criteria attachéarto the
following Table 4. As a result, as is shown in Table 4,
the soup contaiﬁiné thé-nonﬁvolatile thiazolidine compound
 {Inventive) showed a significantly imprgved preference as’
compared with thé‘one céntaining‘none'of the non-volatile

thiazolidine compound (Control).
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“foll owe v nurifvin

,i n an ajOverall Rrefefcdofiftavéryi el d: . 17.2% .. Exanphd.QlB Synt hesi s ¢f

resul ting solution were added 2-furyl net hanet hi ol and MeOH (40 ml), and the
r esul pipsg pEiprge was al l owed to react with stirring at10 dansh 2005

tenperature-for 1 week. After the .reaction mxture was adjusted to a pH of

2, the resulting precipitate was filtered followed by washing the
precipitate with water and McOH. The filtrate and washings were collected
and condensed. The resulting precipitate was filtered off*with a 0.45 pm

filter, anq*abtéez;res@ﬁwg@aw%ﬁow bfisorhePBYppare 1pbout 8

vV _reversed ase HPl C g reversed- nh se HPLC-54
DF55PCT] B778 1. OEdduation AR5 was carlri ed @uéra@yRats\QDGn\}enaJetsH DDS havi ng a

size of m,e Cortrd cofrumm, 0 3o formc
acid as ﬁﬁengﬂ‘&gﬂﬁorﬂf m lle cont ai ni na??di%form c_.ag¢id as an

el uant PBPrefergncadi ohafrom 598 to 40!%3 (20 m nurtieﬂﬂ)*, and a flow rate of 10

m /mn. Terli PN _wWa arried out jat 210 nm E onscontai i ng the
t ar get gﬁﬂﬁﬁ“ﬁ mwgpgw%ﬁllprrpd and freeze-drié ‘% obtain a ite powder

--(1- mﬂﬁﬁlﬁﬂu{%n’,ﬂ H)r cysterne [t SUI T ae UVE?'G*VS) T, 00 M1}l igrans of
B0 . of

cystlne n_agueous Q Lsadium hyddoxi de

sol ut i on," Signifiognt dtﬁeremss existerbuithea signifigancerievef of nat higherthask S%EF di ssol ved in 10
m of nef*rﬁigwﬁbantuﬁaemesteusfed willsa sgrefiqamedeuet mfghthlgheaﬂ‘\@n ol owed to . -

o - <Evaluation criteria>
Rating = +2: Strong orpreferable
' “+1: 'Rather strong or rather preferable
0: Same as the one containing no non-volatile thlazolidme compound
-1: Rather weak or rather non-preferable
-2 Weak or non-preferable

Example 17 'SenSOrf Evéiuation of Commerciél Chicken

| Consommé Soup System'(PartVZ)

The ﬁon—volétilé thiazolidine cdm@ound.dbfained in
Example 12 and the-MFT—Cys obtained in EXample 13 were
:added to 100 g of the chicken consommé scﬁp prepared by
adding 600 ml of hot water to two cubes (14 g) of
commercial chicken consommé (product of Knorr Foods Co.,
_Ltd ) in such amount that the concentratlons of the non-
volatlle thlazolldlne compound and the MFT- Cys would be 5
ppm and 500 ppb, respectively, when the soup was eaten.
Sensory evaluations weré made on the chicken consommé soup
cohtaining both the non-volatile thiazolidine comﬁaﬁnd'and
MFT-Cys and a chicken consommé soup containing none of the
thiazolidine compound and the MFI-Cys as the qoﬁtrol'by a

panel of five experts in accordance with the evaluation
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stand at roomtenperature for 5 days. Thereafter,- the solution was

- neutr akkzedrandygashed wi'th ether, fol 'owed by concent raf jsaghtdpesaqueous
layer to dryness with the use of a rotary evaporator.. The dried mass was

di ssol ved again in a snall amount of water, followed by purifying with the

use of a solid phase ' extracting. colum ("Bondelute C18" ex Varian). The

met hanol -el uted fractions were freeze-dried, whereby a whi-te powder was

obt ai ged tieRian a%%%'ﬁrecpftoquh@ abloViee lén 142 44% As abxamplie,1Gnensory
Eval uati on of Comrercial Chicken Consomme Soup System (Part ) 55 The

non-vebap lenthiazeld tore carpewad vliaiined ti aAdid cabeyedmpuiple 12 was
added to 100 g of chicken consomme soup prepared by adding 600 m of hot

wat er ah@ e sl yvs( 1A rglendfi veMRIg;i als dl ckewrcarsamee (product of Knorr
Foods Co., Ltd.) in such anount that the concentration of the conpound
woul d fied 1owip Wadild g 0ud geE S iesdrarly - iSensored evasdfieatdrgres aser e nade on

t he chi cken consomme soup containing the non-volatile'thiazolidine conpound
and. sonphirekew iddn ddreverso gendenirding me itdrr dtha Hairaelisliaeg | e

thi azol i di ne conpound by a panel of five experts in accordance with the
eval ugompeuad ey dhe METh€ys G rdloid owi ng Table 4. As a‘result, as is .
shown, in Table 4, the soup containing the non-volatile thiazolidine
conpound (Inventive) shomed a significantly i nproved preference as

Tabie 5 Sensory Evaluation of Chlcken Consommé Soup {Part 2)

 Evaluation items | .~ Average Rafing of Inventive
Strength of Aroma | | - +1.80*
| Strength of Odor of Degraded Chicken Fat | ' - -1.80%
Preference of Aroma - +1.40**
Strength of Flavor of Meat . ‘ +1.60™
| Overall Preference of Flavor - o +1.60™
Overall Evaluation (0 to 10) | | - 7.40%

** Significant dlfferences existed with a sngmﬁcance level of not higher than 1%

- Example 18 Sensory Evaluation of Commercial_Chicken

| . Consommé Soup System (Part 3) |
. The non-volatile thiazoiidiﬁe compouhd obtained in

Exaﬁplé 12 and a commercial reaction flavor ("AROMATE MB",
product @é Aglnomoto Co., Inc. ) were added to 100 g of

_ .chicken consomme soup prepared by addlng 600 ml of hot

 .water to two cubes-(14-g) of commercial chicken consommé
(producﬁ of Knorr Foods Co., Ltd.) in such.amdunt that the.-
'cdncentrétions of the non-volatile thiazolidine cdﬁﬁbund
aﬁd the.reaction flavor wou;d.be‘S ppm and 100 ppm,
réspecti%ely, when the soup was eaten. Sensoryrévalﬁations

were made on the chicken consommé soﬁp containing both the
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conpared with the one containing none of the non-volatile thiazolidine
conpolR&5PCBMBTAEL) . 56 110 March 2005 Tabl e 4 Sensory Ev#0 Mardho?2008f Chi cken
Consonme Soup (Part 1) Evaluation ItensAverage Rating of ‘I'nventive Strength
of Odor of Degraded Chicken Fat-1.20* Preference of Aroma+l.00* Strength of
Fl avor of Meat +0.40 Overall Preference of Flavor+1.00* Overall Eval uation
(0 to 10)6.20** * Significant differences existed with a si‘gnificance |evel
of nonohryhde ttilen thim zolidSngnichimpannddiahide reacts oox ifdeen iartd a _
significance | evel of not higher than 1% <Evaluation. criteria> Rating-
+2: SBr 6hd ckenpcohsoapiée selp Ranterdindmngomgrer ofatther thriefzeldislimed: Sanme as
t he one containing no non-vol atile thiazolidine conpound -1: Rather weak
or raCREPONHEL gnef EPRIMATE2 MBle by 6r Pedvelpodt didlsl €xPediifl 117 ' Sensory

Eval uati on of Commercial Chicken. Consomme Soup System (Part 2) The '
non- vBFEOFIPRTGR A5 dhke VGG oA teed & R iEeshside U2 R the MFT-Oys

obt ai ned 'nTI%) npl.e 13 were added to ,100 of .t he_chi ﬁn consonme soup
‘prepalag’(?vt?y gtﬁ fg 606 M EE My Rt & ts(;l%ﬁﬁo l@u%@?(f%’ i@w%}g comer ci al
chi ck n (product qf .Knorr .Fl.oo Co., _Ltd.). in:Such amount that
t he c%%%’é%t ?Sg% s SSPP $8RkELRINg _bot% q:%le non votlat):l.le
-thiazolidine compound and the reaction flavor (Inventive)
- had a significantlylimproved pfeference as compared with
the oneréoﬁféining none of the‘thiazolidine compound and

the reaction flavor (Control).

Table 6 SenSory Evéluation of Chicken Consommé .Soup (Part 3)

- Evaluafion ltems- \ - Average Rating of Inventive
| Strength of Odor of Degraded ChickenFat | - -1.80**
Preference of Aroma =~ _ +1.60**
| Strength of Flavor of Meat. | +0.60**
Overall Preference of Flavor - +1.80%
| Overall Evaluation (0 to 10) | - 7.80*

** Significant differences existed with a significance level of not higher than 1%.

' Exaﬁplé 19 ‘Sensory Evaluation of Commercial Corn Cream
f??iﬂSoﬁp;System (Part 1) |
The-hbn—voiatile thiazolidine compound obtained in
Example 12 was'added-to lOb g of a corﬁ cream_soﬁp prepared
by adding 450 ml of hot water to.three bags (52g) qﬁ
commercial corn cream cup soup {product of AjinOm@fBTCo.L
~ Inc.) in such amount that the concentration of the non-

volatile thiazolidine”compoﬁnd would be 5 ppm, when the
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“the-

volatile-thiazolidrne cohpound and the MFT-Cys woul d-be 5 ppm and 500 ppb,
respe§§5§§&¥/8$@§n t he soup was eaten. = Sensory eval uatifngappr-pogade on
chi cken consonmme soup -containing both the non-volatile thiazolidine
conpound and ‘MFT-Cys'and a chicken consomme soup containing none of the
t hi azol i di ne conmpound and the MFT-Cys as the control by a panel of five
experts in accordance with the evaluation 57 DF55PCT/ B778 -10: Mar ch 2005
criter] c ot /e 4 a.Le » ohNEheS@YPnCONt @i Ni ng
bot h %%@pﬁ%%gvggg?#re %%?gggyi3%%£h%8ﬁ%8§ﬁg§r%nﬁg?%eoNFT-Eys(?nventive)
had, ' ! inkOLheWhpE-780Le: e 8n$LERAfLGAR | Y inproved
prefe?gﬁ%% ggﬁﬁhggﬁ%%?ghnéﬁ%hgrhggong?%gﬁtgin?ng nei ther the thiazolidine

Cognpoeeﬂpeaﬁdt ?ﬁdNET;%‘ﬁ &%QM Qbhﬂ IBhRkeiRiNgNashy Erakuat hep-of Chicken

nsomre” Soup (Part Eval uati on ensAverage Rating of Inventive Strength

of AropRati3a*tnhdhrengimef ¢ Pbuﬁ& gragadeChbekenveakxbet®t* Preference
of Aroma+1.40*'r Strength of Flavor of Meat+1.60** Overall Preference of

_Fl avoinla605tagrecali tEvahdakivanub@iba t0)te40%* atBhghieti tanthdi f f er ences

existed with a significance |evel of not higher than 1 % :Exanple 18
Sensoapokealladtiizon . of A€oameeeshdl, Chisckienshown in the following

Table 7, the soup containing the non-volatile thiazolidine
éompound (Inventive) had a.signifiCantly improved
preferencefas'compared with the one containing none of the

non-volatile thiazolidine compound {(Control). -

"Table 7 Sensory Evaluation of Corn Cream Soup (Part 1)

Evaluation ltems ' : Average Rafing of Inventive -
Strength of Aroma - ~ +060
 Preference of Aroma : - +0.60 -
Strength of Milk Flavor | . +1.40™
| Overall Preference of Flavor e - +1.00*
} Overall Evaluation (0 to 10) 6.60*

* Significant differences existed with a signiﬁcance iei)el of not higher than 5%.
* Significant differences existed with a significance level of not higher than 1%.

Example ;Qg,Sensory‘Evaluatiop ofCommercial‘CéénCream |
QQ -Soup Sys£em (Part 2)

The non-volatile thiazolidine compound obtained in
Example 12 and the MEF-Cys obtained in Exaﬁplé 15 were
added to 100 g of a Cérn cream soﬁp'prepared by adéihq 450
ml of hot water to three bags (52g) of commercial corn
cream cuﬁ soup (produdt of Ajinomoto Co.} Inc.)'in sﬁch

amount that the concentrations of the non-volatile
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Consomme Soup System (Part 3) The non--vol atile thiazolidi ne conpound

obt alﬁ@gspd@w@(@grpl e 12 and a commerci al reaction flavorqqi/ARAAEE MB",
product "r; A1 nonoto Co., Inc.) were added to 100 g of - chicken consorme
soup prepared by addi ng 600 m of hot water to two cubes (14 g) of
comer ci al chi cken consonme .(prc')duct of Knorr Foods Co., Ltd.) in such
anount.that the concentrations of the non--volatile thiazolidine conpound

and tpgi£eaet PR Loy Sﬁéui’iﬁuhﬁdbﬁhé pRm-apd Jagglﬁpﬁb 5. bﬁﬁpaﬁﬁi vely, -when
- the soup was eaten.- Sensory eval uations “were nmade on the chi.cken consome

soup €00t bR NgebREAL1he158 DRRRPERLBELSBp1RaMaEERe 005 RABOYY ati | e

t hi azol i dine conpound and reaction flavor and a chicken consonme soup
cont ab9hNGaB9BEsOhetBenhbazal ikdbneoraorpeundsang CARGMARENYB' by a panel
of five experts in accordance with the evaluation criteria attached to the

abovepdahl €né. nbE-dolastilk, tasaks15dewe compbantiobhawithge MEabCgs6, the soup
contai ning both the non-volatile thiazolidine conpound and the reaction

.  fl avoangl avesthveyeahadoapsicghithiiednil yeitheavetepnebervededidse conpar ed

Wi th the one containing none of the.thiazolidine conpound-and the reaction
fl avokhi@eniidije TabbeubdSensotheEValFuslisobyoh ChinelkeriCdAgeme. . Soup
(Part 3) Evaluation Itens, Average Rating of Inventive Strength of Odor of
Degr ag&ReCHSC Pe@nal:—'apr@aage* wiithf dheneyadtiafiena critegda attached

to the above Table 4, As a result,_as is shown in the
:..follow1ng ?able 8, the‘soup containing both the non-
volatile thiazolidine éompound and the MEF—Cys.(Inventive)
had a significantly improvéd pieference as.combéfed‘with
the one containing neitherlthe nbn—volatile‘thiazolidine

compound nor the MEF-Cys (Control).

Table 8 Sensory Evaluation of Corn Cream Soup (Par't 2)

Evaluation ltems 1 Average Rating of Inventive
Strength of Aroma N +1.40*
Strength of Aroma of Raw Corn I +1.00
Preference of Aroma +1.00
Overall Preference of Flavor -+1.20
{ Overall Eyaluation (0t0 10) 6.40

o Slgmﬁcantdlfferences existed with a s:gmﬁcance level of not higher than 5%

Example 21 Sehsory Evéluation of Commercial Instant Miso
| Soup System (Part 1)
The non-volatile thiazolidine compound obtained in.
~Example 12 was added to 100 g of miso soup prepared by

adding 450 ml of hot water to three packages (63.6g) of
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Strengt h of Fl avor of Meat . #0. 60** Overal |. Pr eference of flavor+1.80**

Over ablFsBeafryatzizen (0 to 10) 7..80** *'F Significant diffet@Neaeh 206sted with
a significance | evel of not higher than 1% Exanple 19 Sensory Eval uation .

of Commercial Corn Cream Soup System (Part 1) The non-vol atile.

t hi azol i di ne conpound obtained in Exanple 12 was added to 100 g of a corn
cream soup prepared by adding.450 m of hot water to threé bags (52g) of
comMmeomile redman ¢hedEmtUmiSou ol CAFRGEYf (Aroduntt @ fCalagatawien i n 'such
amount that the concentration of the non- volatile thiazoli-dine conpound
woul dCloe ,5 Lgim) \idne s uidhe abisd DS SRGEE BHAS cbiidértota t3@0b shuheaeras eat en.
Sensory eval uations were nmade on the-corn cream soup containing the

non- v aloat-iviod atthilaz dihiicizod. i ddovep @omgbcamdl avordidn ber d448 goup wdamt ai ni ng none
of the non- volatile thiazolidine compound by a panel of five experts in
accor d&ecsoNp washeadeal .uatSegysoony testalaadtitcacheteteo natte gibdvee Tabl e 4. As
a. result, as is shown in the follow.n Table 7, the soup containing the

_non- vBHES [SeUphicerdlaiding  tdempeumdoliaiide ithdaaedd Hng gRmmasnd | y

i mproved, preference as conpared with the one con;@: ni ng none of the

non- véR& i &iSe S0 &i%aé&%ﬁ{?w t&e non ?é:iﬂ%ensor y Eval uation
gI recﬁr n"%ﬁ%@%&um@ bl%v%ll lf%z{ecin c)I],:t eﬂsv'eAve%(rpaegr sRai[r'x ng of I nventive .
""accordéﬁce”with thelévaluation criteria attached torthe
abovevféglélé; As 5 £eSﬁlt;;as~iS shown in the following

Table 92, the soup COnfaining the non-volatile thiazolidine
éompound.(lnventive)'had'a'significantly imprd%éd

preference as compared,with the one containing none of the‘

" non-volatile thiazolidine compound'(Control).

Tablé 9 Sensory Evaluation of Miso Soup

, Evaluation ltems Average Rating of Inventive
Strength of Odor of Browned Bean Paste ~-0.80*
1 Preference of Aroma ‘ +1.00*
| Strength of Flavor of dashi | +0.80
Overall Preference of Flavor +1.40%0
| Overall Evaluation 00 10) - 7.20%

 * Significant differences existed with a significance level of not higher than 5%. i
** Significant differences existed with a significance level of not higher than 1%.

‘In the fourth place, Examples will be given'

cOnéerninq the fourth embodiment of present inventi@n,

Example'22 Synthesisjbf 2—(1,2,3,4—tetfahydroxy—

butyl) thiazolidine-4-carboxylic acid
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Preference of Ar ora+0. 60 . Strength of MI k' Fl avor.+1. 40*' ° Overal |

Pr ef ergseecaf/gRl7avor +1. 00* Overal | Evaluation (0 to 10) 616®arch Sogni fi cant

di fferences existed with a significance |evel of not higher than 5%
Significant differences existed with a significance |evel of not higher
than 1% Exanple 9....Sensory Evaluation of Commercial Corn Cream Soup
System (Part .2) The non-vol atile thiazolidine conpound obt-ai ned in Exanple
12 and the Kehmpi® abilisneddendtxame entaiwere (13dder] 4-0 100 g of a corn
cream soup prepared by adding 450 .m" of hot water to three bags (52g) of"
 COMTE G tda I x yEIeam y il a3l dipresdiuteia rafosf liinoratiod Co. , Inc.) in such
anount that the concentrations of the non-volatile 60 DF55PCT/B77.8 10

Mar ch 2005 t hi azolidine conpound and the MEF-Cys would be 5 ppmand 100

ppb, respectively, when the soup was eaten. Sensory evaluations were nade

on t hé&x=opl ecridam Ssouhesar ai fhidrgre ot 31 arorh vl aty$eeind azol i di ne
conpound and the MEF-Cys and a corn cream soup containing neither the
non-vol atile thiakukiide O6PYye) nor the MEF-Cys by a panel of five
experts in accordance with the evaluation criteria attached to the above
Tabl e 4. As Fxampdid t13 a5 sepahed Fa mbtaidt 1 5wsi Wabte 8, the soup
cont ai ni nq:I both the non- volatil|e thiazolidine conpound and the
MVEF- O/iscarimientGXahe it s wh i | EEntTSY$hproved preference as conpared
" Eﬁémpiéjé4?'Synthesis:of'2—fﬁrylmethanethidl cysteine
disulfide (FFT-Cys) | .
- Example 14 was repeated to obtain 2—fury1ﬁéthanethiol

cysteine disulfide (FFT-Cys).

Example 25 Synthesis of 2—(1—mercaptoethyl)furaﬁ cysteine
| disulfide (MEF-Cys)
Example 15 wés repeated to obtain 2—(1~

mercaptoethyl) furan cysteine disulfide (MEFQCys).

Example 26 Sensory Evaluation of Commercial Frozen
qmﬁw“Hamburger‘Systeml(Part:l)r

-Tﬁgfﬁonﬁvoiatilé thiazolidine cdmpdund obtained by
Exanple 22 was added to 2b-g of a commercial frozen
hamburger_produot (product of Nichirei Cofporétion)‘in such
amount that the conceﬁt;ation of ‘the non~volatile{:?
thia?olidine compouhd would be 20 ppm when the—hamburgerr
was eaten. After the frozen hamburger product'Was -

- defrosted and heated with a microwave oven, sensory
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t he .one contalnlng nelther t he non-vol atil e. thlazolldlne conmpound nor the
MEF- Cpwr568ery/BaliE. Tabl e-8 Sensory Eval-uation of Corn-Cr eanaeumosPart . 2)
‘Eval uation. ltensAverage Rating of Inventive Strength of ‘Arona+1.40*
Strengt h of Ar oma of Raw Corn+1. 00 Preference of Aroma+l.00 Overall
Preference of Flavor+1.20 Overall _valuation (0 to 10)6.40 * Significant
differences existed with a significance | evel of not higher-than 5%
Exanplegrad 1aSenser weneaaatd @h afh<Commyudgdr lgtaitaniniMes ahSompnSyst em ( Part
1) The non-vol atile thiazolidine conpound obtained in Exanple 12 was added
~to 10Gred atfile $hiscand iptieparedigoundaddidhg 4E0dnrgdr ambetndma o t hree
packages (63.6g) of 61 | F55PCT/B778 1.0 March 2005 comrercial instant m so
soup 'nABRGIST (tbreodieot-vafl dNdigiat dtiierzoGalind tabnpdunds uh sapeuel t hat the
concentration of the non-volatile thiazolidine conpound would be 100 ppm
when Ctﬂweflsm;&mteatlen acgansiance wl it tilon seweslus tigate wniierda mi so soup
containing the non-vol atile thiazolidine conpound and a m so soup

cont alﬁwmé%ﬁh%§WW%tﬂa@e ti azdis it e BbrpodRd By a panel . of

five experts in _accordance with the evaluatjon criteria attached to the
shown in Table 10, the hamburger containing the non-

volatile thiazolidlne compound (Inventive) had a
,fsignificantly improVéd preféfence as compared with the one
| -cbntainiﬁgfhdne of thé ndn—ﬁﬁlatile_thiazolidine compound

{Control).

Table.10 Sensory Evaluation of Commercial Frozen Hamburger (Part 1)

Evaluafion ftems _ Average Rating of Inventive
Strength of Beast Odor Peculiar to Meat -1.00*
| Preference of Aroma X . +0.80"
Strength of Flavor of Meat +0.40
Overall Preference of Flavor ' S +0.60
Overall Evaluation (010 10) . 15,80

* Significant differences existed with a significance leve! of not higher than 5%.

_ _ <Evaluation criteria>
Rating  +2: Strong or preferable S
] +1: Rather strong or rather preferable
TE -~ 0 Same as the control
Lo . -1: Rather weak or rather non-preferable
-2:  Weak or non-preferable

Example 27 Sensory Evaluation of Commercial Frozen .
Hamburger System (Part 2)
The non-volatile thiazolidine compound obtained by

Example 22 and thé'MFT~Cys abtéined by Example 23 were
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above Table 4. As a result,..as is shown in the following Table 9, the

soup ?)%t,ﬁg g -ghe non- voI atl le thiazolidine conpound. ({owmearhi2ees had a
significantly |rrproved preference as conpared with the one containi ng none

of the non-volatile thiazolidine conpound (Control). Table 9 Sensory
Eval uation of iso Soup Evaluation |ItensAverage Rating of Inventive Strength
of Cdor of Browned Bean Paste- 0 80* Preference of Aroma+1 0Q0* Strength of

Fl avory e§i ?&’%08% %ﬁfraaléo Eincfer&ferﬁkﬁa &ﬁ\::% t h og(ﬁf |1 Eval uation

(0 to 1 Sig I cant er ences exi ste .a significance |evel

of not(HoghRst (1K 2% red g:'UrfﬂoC_caa‘H Sl 18] enees Mmehedmid hog si gni fi cance

| evel of not higher than 1% I'n the fourth pl ace, Exanples will be given

concerdyd&rrﬂleaﬁlqrﬂé by e rdadi fRNyOf 2 101165 &t i d A IR . cdrIIHE 22 Synt hesi s
of 2-(1,2,3,4-tetrahydroxy butyl)thiazolidine-4-carboxylic acid 62

DF55PGHB 178 MRt worORD X alpgbnl M TEpesied daspddtaive &y (1, 2, 3, 4-
t et rahydr oxybut yl ) thi azol i di ne-4-carboxylic acid. Exanple 23 Synt heS| s of

.2- met yHer3-tfHaamdnmlr gass el e attirsul fdesddFlevd/I)athanmplweds was repeat ed
to obtain 2-methyl-3_.. franthiol cysteine disulfide (M-T-Cys).
made on the hamburger containing both the non-volatile
thiazolidine compound and the MFT-Cys and a hamburger
'e‘contalnlng none of the non-volatile thiazolidine compound -
eand the MFT Cys by a panel of flve experts in accordance
with the evaluation criteria attached to the above Table
10. As a result, as is shown in the followin§ Tab1e 11,
the hamburger contaiﬁing both the non-volatiie thiazolidiﬁe
¢compound and the'MFT4CyS (Inveﬁtive) had-a significantly
improved preference as compared.with the one containing
nene of the nonueolatiie‘thiazolidine-compound end the MFT-

Cys (Control).

Table 11  Sensory Evaruation of Commercial Frozen Hamburger (Part 2)

Evaluation ltems | Average Rating of Inventive
Strength of Aroma - o +1.80%
Strength of Beast Odor Peculiar to Meat | . 080
Preference of Aroma , - +1.40**
| Stength of Flavor of Meat -~ +1.80*
Overall Preference of Flavor ' +1.60*%
Qverall Evaluation (010 10) = - | 7.00*

~ * Significant differences exlsted with a srgmﬁcance level of not higher than 5%." '
** Significant differences e)_({sted with a significance level of not higher than 1%.

Example 28 Sensory Evaluation'of Commercial Frozen
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Exarrpl e 24 Synt hesis of 2- furyI met hanet hi ol cysteine - disulfide (FFT Cys)

Exanppgsbbcnagrgpeat ed to obtain 2-furyl met hanet hiol  cyshaidheradissul fide
- (FFT-Cys). Exanple 25 Synthesis of 2-(1-nercaptoethyl)furan cystei.ne:

di sul fide (MEF-Cys) Exanple 15 was repeated to obtain 2-(1--

mer capt oet hyl )furan cysteine disulfide (MEF-Cys). Exanple 26 Sensory

Eval uation of Commercial Frozen Hamburger System (Part 1) -

The- "non--vol ati | ¢jdnfHa%Rld dvaeaoneeutd pbtai ned by Exanpl e 22 was added
~to 20 g of a commercial frozen hanburger product (product of: Ni chirei

Corporatlonkueﬂﬂam;wolemauetthha&ouheleeneembbmndo@uﬁaﬂﬂeﬁ.mqn--volatlIe

t hi-azol i di ne conpound woul d be 20 ppm whén the hanburger was eaten. After
the. f Exza IR BgeY HieodETt-oyas akdefinest ed; axhnpdai &l wdie a ni cr owave
oven, sensory 63 DF55PCT/B77,8 10 March 2005 eval uations were nade on the
hanburagmecbdm dMigne ft ke qoome redladt iflve A azolludigesr gompburid and a

hanmbur ger contai ning none of the non-vol atile thiazolidine compound by a
panel {rafodiiate ok pérdisi el dooprodamidendi tim tsheteesdaiatt athat itheria  attached
to the following Table 10. As a result, as is shown in Table 10, the
hanburcgmceémadimnﬁg qﬂwéchmmqrmvapthatelhmuta@m@mr@qud nventive) had

and the FFT- Cys would be 20 ppm and 100 ppb, respectively,

- when the hamburger was eaten Sensory avaluations were
made on the hamburger contalnlng both the non- volatlle
thlazolldlne compound and the FFT- Cys and a hamburger
containing none of the thiazolidine compound and the FFT- .
Cys by .a panel of five experts in accordanee,with the
evaluation criterie attached to .the above Table 10. As a
‘result, as is shown in the following Tahle 12, thé
hamburger containing bofh the non-volatile thiaZolidineg

" compound and the FFT-Cys (Inventire) had a significantly
'improued preference.as comparedhwith the one‘containing
neither the thiazokicine compound hor the FFT-Cys

{Control).
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significantly inproved preference as conpared with the one containing none
of tth@g@C@?@ablgl e thiazolidine conpound (Control). - Taiph ®arcdt2E@snsory
‘Eval uation of Commercial Frozen Hanburger (Part 1) Eval uation |tensAverage
Rating of Inventive Strength of Beast Qdor Peculiar to Meat-1.00*
Preference of Aronae+0.8.0* Strength of Flavor of Meat+0.40 Cverall ‘
Pref erence of. Fl avor+0.60 Overall Evaluation (0 to 10)5.80 * Significant

diff er enegse 42 SSSHSthé%a%ﬁio%%f%&?\ﬂfé?gﬂa?F%zeﬂfHéﬁﬂEuF@éﬂIP@ id)an 5%

<Eval uajlon criteria>. Ralj prefera Rat'her strong or

rat her bref er abl Evalidtiondanme as t he controIAverégemh@mnmm or r4ther
non- pr e

- fm-am-e—EmeEI-B—ﬁmm'y—lEval uation of
Cormmer c| 2feng (%%ﬁqmaHanburg_er System ' (Part 2) Th#%on-volatile
t hi azol | SrangthodBEsstDdbr PodulianeMely |Exanple 22 amclot*he I\/FT--Q/S abt ai ned by
Exanpl e?‘m‘eﬁ*mm agded 1020 g_pf q comercial |frozen
hanmbur gg relf%rqq(q?,p O"E?wrndurt of Nichirei Corooraf48 in _such agount that
‘the .copBeegthaf Flaves oiMedt he non-vol gtile thi azoki dore corrpound and t he
.I\/FT- Cys W&H&@Ereﬁé’eo??i%&”“ T00 ppn, respecrlvgjl)aoﬂ '

Overall Evaluation (0 to 10) _ 7.20**

- *Significant d;ﬂerences existed with a significance level of not higher than 5%.
** Significant differences existed with a significance level of not higher than 1%.

Example 29:'Sensory Evaluatioo of Commafoial Frozen
Hamburger System {Part 4) o
The‘non volatlle thiazolidine compound obtained by

Example 22 and a. commerc1al reaction flavor "AROMATE MB"
,(product of AJlnomoto Co., Inc.) were,added to 20 g of a
commercial frozen hamburger product (pioduct'of-Nichirei
Corporation) in suoh amount that the conoentrations of the
~nonfvolatiie thiaiolidine compound and the,AROMATE'MB would
be 20 ppm and 100 ppm, respectively, when the hamburger was -

. eaten. _ Sensory evaluations were made on the hamburger
contalnlng both the non-volatile thlazolldlne compound and
.the AROﬁEEE”MB and a hamburger contalnlnq none -of the-

' thiazolidine compound andrthe AROMATE MB by a panel of five
.eXperts in accordanoe with the evaluation criteria attached

- to tha'above Table 10. BAs a result; as is shown ;gfthe
‘following Table 13,'the bamburger.containing botb bhe non-
volatile-thiazolidinercompound and the AROMATE MB

(Inventive) had a significantly'improved preference as
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when t he hanburger was eaten. Sensory eval. uatlons were .made on the
hanmbupgeepeerbkangi ng bot h the non-volatile "thiazolidi neiO:Mam!mHﬂ@Sand t he
'MFT-Cys and a hanburger containing none of the non-volatile thiazolidine-
conpound and the MFT-Cys by a panel of five experts in accordance wth .
the evaluation criteria attached to the above Table 10. As a result, as is
shown in the follow ng Table 11, the hanburger containing both the

non- vebaphalred Migdkolkhdi Bée @@mm@umdn@nmeumaewFth@yxh@Hnumﬁdang had a
“significantly ‘inproved preference as conpared with the one ‘contai ni ng
none @briphenaomoroltalel ReoMATaz OB diceertaadpound and .t he MFT- Cys (Control)
Tabl e 11 Sensory Evaluation of Comrercial Frozen Hanmburger (Part 2)

Eval uation ItensAverage Rating of Inventive Strength, of Aroma .+1.80
Strength of .Beast Odor Peculiar to Meat-0.80 Preference of Arorra+1 40**
St r engt HTatile Hlmvsenwwmaaluancaocﬁcmwmeruat Fr@zeerldawua@ermP@MM 60*

Over al | pf=rettretton O—+6 10\—;'1-\.-\ 5t v LI fcarmt Li]B ﬁl EIIﬁEb exXxigted with a
.signifigance | ev Evalughioriismsni gher .t hlan 5% verage@ YeOBNe di ffdrences

exi sted %é,{gﬂpofmomy ficance | evel not h| gheM ldgan 1%: Exanplje’ 28 Sensory.
Eval uat | O ; OZ T 8Ty ™ 005 Hanbur ger
Syst em '%QWWBWOMWMWQQ / foound abt ai ned by

Preference of Aoma | o +'_|.60**
Strength of Flavor of Meat R +1.60**
Overall Preferénce of Flavor .~ | ~ +1.60*
Overall Evaluation (0 to 10) R 7.40%

* Significant differences existed with a significance level of not higher than 5%.
* Significant differences existed with a significance level of not higher than 1%.

In the fifth place, Examples will be given concerning

the flfth embodiment of the present 1nvent10n

Example 30 Syntheéis of 2—(1,2,3f4—tetrahydroxy—
| butyi)thiazolidine—Afcarboxylic'acid

Example 1 was repeated to obtain 2-(1,2,3,4-
tetrahydroxybutyl)thiazoiidine—4—carboxylic ac%d.
Example 31 Meat Sauce

160 ppm of the non-voiatile thiazolidine compound
obtained in Exaﬁple 30 was added to 120 g of the meat sauce
prepafed according to the'recipe sthn in the foll@ﬁing
Table 14. The resultiné mixture was sealed in a retort
pouch, and subjected to heat treatment at 1236C-for 15

ninutes (retort treatment)}, whereby an _invehtive product
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Exanpl e 22 and the  FFT- Cys abtai ned by Exanple 24 were added to 20 g of a
commePERaPCTYBZ#R hanburger product (product of Nichiref0 Barghd086i on). in
‘'such anmount that the concentrations of the non-volatile- thiazolidine
compound and the FFT-Cys woul d be 20 ppm and 100 ppb, respectively, when
t he hanburger was eaten. Sensory eval uations were nade on the hanburger
containing both the non-volatile thiazolidine conpound and-the FFT-Cys and
a hanwasgebtaloatiai nFngtheng 6brt hbet hakeobEdinvpeyiponnd aawdhee FFT Cys
“by.a panel of five experts in accordance; with the evaluation criteria :
at t achedtt sauthe (aboteoTaprednot) Awas prepared a5 itHeslK@M® in the fol | ow ng
Tabl e 12, the hanburger containing both the non-volatile thiazolidine
conpomﬁénaﬁdeﬁﬁépFFtheystbenv@nrwvgﬁthéé &hipgailiPdast CPTRORHoved
preference as conpared .with the one containing neither the thiazokicine
conpolid§ Rt BREIFFT-Cys {Control).. 66 Table 12 Sensory Eval uation of
Comrerci al Frozen Hamburger (Part 3) Eval yation |tengAverage Rating of
Inventive SPPeﬁBFhf8#1%W6ﬁﬁ+§?X®*téﬁr@ﬁ&?ﬁeﬁfCBE&QP“&@@%F%%b&ﬂoar'to

Meat - 1. 40*. Preference of Aroma+l.40** Strength_of. @ avor,-of Meat +1. 40**
Over al'VPEFePdr BREL 5PU§FEWOF$fP$6¢4v€&§?aWFr%vgﬂi%ﬁ(ﬁ1ﬁ%?to 10) . 7. 20**

Si gni LL6aRt OLLLLERGER LWL hatlel Bt cHEIRG! €3008 2 leadf N i gher
' sauces by a panel oflsix_experts. That is, when the
pfbduéf"ébédrding £o thé preéent embodimént'was cdmpared
- with the céﬁtrol product, the strength of the reﬁort odor
bfrthe_product according to the present-embodiﬁéht was
rated on a scale of -2 to +2, while the preference of the
aroma or flavor‘of‘fhe ﬁroduct according to the present
embodiment was rateﬁ,on a scale of +2 té -2, and the
product accbrding:to the present embodiment Qas rated as 0
"when the result of-rating a particuiar item of the produét
according fo the présent embodiment was the same as that of
- the cdntrol product, and an average was calculated for each
- evaluation item. The results are shown in the .following

Table 15.
I S




Si gni fi cant d| fferences exi sted with a significance | evel

t han gggsExappies 29 Sensory Eval uation of Conmerci al

of not hi gher

Fr oeMarcHAMEr ger

System (Part 4) The non-vol atile thiazolidine conpound obtai ned by Exanple

22 and a commercial reaction flavor "AROVATE MB" (product of Ajinonoto
Co., Inc.).were added to 20 g of a commercial frozen hanburger product
(product of Ni.chirei Corporation) in such anount that the -concentrations of
the -non-volatile thlmgg@m nqaé‘c%@gﬂmaasdubbe ARC]VATE MB would be 20
ppm and-100 ppm respe = eR—ensory

eval uatfi corﬂlendmgrﬁﬂhb(g)h the noh-vol atil e

t hi azolf ATE VB and a%ﬂgm:)urger cont pi ni ng

none- of nd t.he ARQVA NMB. hv o pane of five
experts (Dmoraccor dance with the evalluation crite2P8 attached tp the above
Tabl e 1 /-\i aresult, as i1s shownjin-the TolToyygg Table 13, }he hanburger
cont ai (;?ETO oth the non volatile . tH AROVATE MB

.(I'nventj@al¥ryhad a signifi.cantly i ng

r oved preferéﬁse as 67 DF55PCT/ B778 10

March 2 gancorrpared W th the one cdntaining nelthgr the thi azo i dine
conpoung—hor AROMATEMB(-Contragi-—Table Sefrsotry—Evatuafi on of
Conmer c} Blmaﬂ%@% Hanburger (Part 4) Eval uati on EpemsAveraqe ting of
| nvent i Myhot Tematé h of Aroma+l. 40 370 -
. [Fondde Veau '
_ 10
+ | (commercial: asephc product) ‘
Table Salt = - 10
Granulated Sugar 8
Water - 200

Table 15 Sensory Evaluat:on of Meat Sauce

~ Evaluation ltems

Average Rating of {nventive

- | Strength of Retort Odor

- -0.83*
Qverall Preference of Aroma +1.00
Overall Preference of Flavor +0.8*

* Significant differences existed with a significance level of not higher than 5%.

Rating

e

As can be understood from Table 15,

+2:
+1:

0:

B
3

<Evaluation criteria>

Strong or preferable

Rather strong or rather preferable -
Non-different ok
Rather weak or rather non- preferable
Weak or non-preferable

according. to the

| present embodiment, the retort odor was alleviated{{and the

aroma and flavor were improved as a whole.

Finally, Examples will be given concerning the sixth



Strength of Beast Odor Pecul.iar to Meat - 1.20 Preference of Aroma+l.60%*
Stren FBS?ETVE@V@r of Meat +1:60** Overal | Preference of 10 Maroh20050*
"Overall Evaluation (0 to 10)7.40** * Significant differences existed with a

- ‘significance | evel of not higher than 5% Significant differences existed

with a significance I evel of not.higher than 1% Inthe fifth place, .
_Exanples wi |l be given concerning .the fifth enbodi nent of" the present

i nvengixBRdiFEsARPLE 8AeSpRERESIES iafeAtidn2, 3, 4- tetrahydr oxy-

butyl )t hi azol i di ne-4-carboxylic acid Exanple 1 was repeated- to obtain
2-(1,2,3,4= tetrahydroxybutyl)thiazolidine-4-carboxylic acid. Exanple 31
Meat Sauce 100 ppm of the. non-volatile thiazolidine conpound obtained in
Exanpkgagp1eagraddefithesi20oF oF (1he,mat-tsanetydrosyar ed according to the
reci pe shown in the following Table 14. The resulting mxture was seal ed
in a retort pouchutangd thilyzedtied rtee- hestrdoxadtinerstciat 123C for 15 minutes
(retort treatnent), whereby an inventive product 68 DF55PCT/B778 10 March

. 2005 was obtgempde Euwblserepkartechdosabdadh Corfdai-Sod~ anot her nmeat sauce

(control product) was prepared in the same nmanner except. that t he

non- v dledaiahy drexabeitivdi) td icgedddide s ardoxdds acid.

iExample 33 Sensory Evaluatlon of Soybean Protein

The non~volat11e thiazolidine compound obtalned in
_Example 32 was added to an aqueous 5% soybean proteln
solution prepared by adding 19 g of water per 1 gram of
soybean protein "AJIPRON HP" (product of Ajinomoto Co.,

" Inc.) in such amouot‘that the concentration of the compound
A would be.100 ppm at the time of eating, and the resulting' H
solution was heated at 100°C for 1 hour for the-purpose of

enhancing the effect of suppressing the unpleasant odor.
VSensory evaluatlons were made oh thlS aqueous soybean
protein solution (product accordlng to the present
embodiment);and an agqueous soybean protein solqtion
(controlmgroductt prepared in_theasame manner exoeptrthat
the nohegoiatilehrhrazolidine compound was not added, by a
- panel of five experts for the evaluation items shown in the
following Table 16 in accordance with the evaluatlon
crlterla attached to the same-Table. Inc1dentally, overall
_ evaluatlon was made in the following manner. That is, the
evaluatlon was made on a scale of 1. to 10 when the rate of

-the control product was 5.- The results are also shown in
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On the foll ow ng day, the pouches contai ni ng t he -t wo - types of neat sauces,
respepiEgeLy/pMege opened, and sensory eval uati ons: mere1mhﬂa#ﬂnm6he two
‘types of meat ~sauces by a-panel of six.experts. That" .when the product
according to the present enbodi rent was conpared mﬁth the control product,
the strength of the retort odor of the. product according to the present
enbodi nent was rated on a scale.of -2 to +2, while the preference of the
aromatper shidveanet Eaetaeoaue&ageeOEdkneabﬁ ebalptesent tembodisment was
rated on a scale of +2 to -2; and the product according 'tq the present _
embodicgRNbeVasdeakedoas f@omrenithe o, eshkt pebdhati agcarpdnig ¢w ar i tem of
the product according to the present enbodi nent was the sane as that of
t he cenkr @repraduehbodithett @vatade inas thal avnatved aftdleeach eval uation
item The results are shown in the foll ow ng Table 15. |ngredientsBl endi ng
Rat i 0 thd) ziidcdceMeanPpohndni (AmR tGarer) 0hkd0 aCeligmi FlCa@4lyY c5 Tomat o
Past e150 Whol e Tomat 0370 Fond de Veau 10 conmercial aseptic product)
improved preference as compared w1th the product contalnlng

none of the non-volatile thiazolidine compound (Control).

" Table 16 'S‘ensory Evaluation of Soybeah Protein

‘Evaluationitems =~ | Average Rating of Inventive
Sh'ength of Weed-like Aroma -1.40%
Overall Preference of Aroma _ 7 +0.80
Overall Strength of Flavor- ~ ~ . -0.40
Overalf Preference of Flavor +0.60
| Overall Evaluation (0to 10) - . 8.20*

- * Significant differences existed with a s1gmﬁcance level of not higher than 5%.
o S|gmﬁcant differences existed with a significance level of not higher than 1%.

* <Evaluation criteria>
Rafing +2: Strong or preferable
' +1: Rather strong or rather preferable
0: Same as the conftrol
-1: Rather weak or rather non-preferable
-2: Weak or non-preferable

Exampleaig_VSensory Evaluation of_Soybean Prbtein*
| 'fQ;e Incorpofaﬁed Hambﬁrqef Syetem (Part 1)

The non-volatile thiaiolidine compound obtained by
Example 32 was added to'250‘g of the ingredierts Qf'a
hamburger which were mixed in accordance with the_ﬁecipe
shown in the following Table 17 in such amount that the
concentration of the cempound‘would.be.BOO ppm at the time

of eating. The ingredients were mixed well and divided
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Tabl e Salt10 G anul at ed Sugar8 Wat er 200 Tabl e 15- Sensory Eval uation of Meat

Saucegl%sé-% /ch;;r_} |t emsAvérage Rating of Inventive StrengtnkcHRegosr t
eraII Pref erence of Aroma+1l. 00 Overall Preference of -

Fl avor+0. 8* * Significant differences existed with a significance |evel of
not hi gher than 5% <Evaluation criteria Rating +2: Strong or preferable
+1: Rather strong or rat her preferable 0: Non-different -1 Rat her weak or

‘[Fg}orgr]f%%nacca g)ro%@ %k S%r ga%r@ %fnero%blt eA§n er st ood from

ng t the pl’ esent nent, ere I‘t ,O or

iy evrfaotre[%q I %DQ% % oulO T %nr ng ;é Si xtl%dfgglrse%\ﬁ%%r%éca bR FI .

Exanpl'es w e given conce | pe of Meat Sauce

70 DF Cﬂ{ﬁ?%@l t e erét;,g tHxapl e 32 Synthesis
of 2-(1, 2,3, i—-tsgt%ég%y oXy- b&?%#{th azollr |ne-®} carboxylic acid Ecanpl e

1 was a{&ﬂﬁ.ﬁia‘%ﬁ:é Qi @it 2l dt3idh criteria attached to the
t et rahydroxybutyl)thi azol i di ne--4-carboxylic acid.

- above Table 16. As a result, as is shown in the followlng
Table 18,  the hamburger contalnlng_the non—volatlle
thiazolidine compound (Inventive) had a significantly

“-1mproved preference than the hamburger contalnlng none of

the non—volatlle thlazolldlne compound (Control}

Table 17 Recipe of Soybean Protsin-Incorporated Hamburger

Ingredients ' _ Blending Ratio (g)
- | Mixed Ground Meat (Beef and-Pork) o 580
| soybean Protein "AMIPRON HP* 21
Onion e : 240
Bread Crumb o ' g 60
Water — | 120
Egg o 60
Table Salt o 7.6
Pepper o | o - 0.84

- Table 18 Sensory Evaluation of
= Soybean Protern—rncorporated Hamburger (Part '1)

© Evaluationltems Average Rating of Inventive
Stength of Aroma . | 0.00
Preference of Aroma ' . +0.20
Strength of Flavor of Soybean Protein 1 040
| Strength of Flavor of Meat b +0.40
| Overall Preference of Flavor - - ' +0.40
| Overall Evaluation (0to 10) - - . 5.20
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Exanpl e 33 Sensory Evaluétion of Soybéan Protein.10 March 2005 The

non- v, i jazol i di ne conpound obtained in. Exanpl e 3@Maash 200ded to an
aqUe&ﬁ%§%%é§8§€ggn protein. solution.prepared by adding- 19 g of water per
1- gramof soybean protein "AJI PRON HP" (product of Ajinonmoto Co., Inc.)
in such anbunt' that the concentration of the conpound would be 100 ppm at

the time of eating., and the resulting solution was heated-at 100C ford

M LR A R S MR T et L SN A

%ry.eva nmade on aqueous soybean - protein

_solution.(productI$£§?%%£%QG&OH£#g%p%g§e§§stgﬁb@ﬂgﬁgn§ .and an aqueous

soybean protein sol Ut controlroduct) prepared in the same manner except
that the nane yalabdlefsidiazoli dineicompaupchasopesigddeda by a  panel
of five .experts tor the evaluation itenms shown in the follow ng Table 16

in acgrdances M his t heagyat yap s@Ng Ch £t ehé aingtaghedtsoofhe same Tabl e.
Incidentally"i overall evaluation was made In the follow ng manner. That

i's, thembe¥akHadh0fh \aSrabdexea ansgater@indetwith whenrthépeate of the

control product was 5. The results are also shown in 71 DF55PCT/B778 10
Mar chsRO@h ithetsanebdabl eahset b2 aAnesagesathountathatviheti on item As can

_be understood from Tabl e 16, the product according to

concentration of the compound wou;dlbe 500 ppm at the time
6f eatiné,'and MFT—CQS was also added to the-ingredients of
o tﬁe haﬁﬂﬁéégf iﬁ such_amoﬁnt that‘fhe éoncentration thereof,'

- would be 200 ppb at thé time of eating for the pgrposes of
aileviating fhe soybean odor and enhancing the meat-like
aroma. ~The ingredients were mixed well, aﬁd»dividedlinto'
50 g portions. Each 50 g portioh of.the mixture was formed
into a round Shape_and pan~fried (producﬁ accprding to the
presentrembodiment), Further, for the sake of\cbmparison,
a hamburger was prepared in the same mannér except that
heithér the non-volatile thiazolidine coﬁboﬁﬁd nor MFT-Cys
was added {control product). ‘The prqduct according to the

' preéenf'embodiment was compared with the.contrggiproduct
‘and ‘evalugted in the same maﬁnér as.in‘Exampie‘33, As a
result, a5 is shown in the following Table 19, the
.hamburger containing both the non-volatile thiazolidine
compound. and MFT-Cys (Inventive) had a siqﬁifibantlyr
improved preference than the hamburger containing-ﬁéither
'the non—Volatile thiazolidine compound nor MFT-Cys

{Control).
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t he present enbodlnent contalnlng t he non- volatlle t hi azol i di ne conpound

(I nvepfgiceerrthadg significantly inproved ‘preference as gompahedosi th the
. product containing none of the non-vol atile thiazolidine. conmpound

(Control). Table 16 Sensory Eval uation of Soybean Protein Eval uation
| tensAverage Rating of Inventive Strength of Wed-Iike Aroma-1.40*' E
Overall Preference of Aroma+0.80 Overall Strength of Flaver-0.40 Overal |

Preference ghpid Y OrSthsB8y @gmhbn@pal uatlon (0 to 10) .o 6. 20* *
~Significant differ eg exi  ficance Qf not hi gher
~than 5%._ Significa Oﬁﬁ&ﬁ@ : . evel of not
hi gher {han 1%. Eveluaddnitetison cri t erji a> RmyﬂmQ%ﬁﬁgoﬁMwmﬁ@ or pteferable +1

Rat her § BT preferatt e 0 —Sane™as, ] Qe L ONt 1 ol -1: Rat her weak
or rath V‘?Fdﬁs-tﬁf'%t 8#@8““@ -2: \Weak lor non- pref"‘é['g le Exanple 34 Sensory

Eval uat OmrafPréemMAanw ei n | ncorjpor at ed HambuO§é&r System (Part 1) The

non- vol §Rl 1 e, T a20| 1 und jobtained by npl e 32 was|added to
250-9 0 hb‘é{mthOE,\‘Ia!P‘q “yBe%%éEE urger which 9\|§r62 mvnr‘l -r—adcor dance

‘with th =Strer@th|qﬁéiamnof/Meatn t he foI | gwi ng Tabl e 47.20/" such anoun§. that the

concent I gL QNpRfrehBEofERNRO und woul d be 500 ppmglggkhe tinme of feating. The
I ngr edi aRe—di-vi-ded- \
| Overall Evaluation (0 to10) u 6.60™* | '

* Significant differences existed with a significance level of not higher than 5%.
L Signiﬁcant_ differences existed with a significance leve! of not higher than 1%.

14

Example 36 Sensory Enaluation of Soybean Protein—
Incorporated Hamburger System (Bar£'3)

The non—volatile thiazolidine compound—obtained in
Example 32 was edded'to 250..g of the ingredients of a
hamburger which were mixed in accordance with the recipe
shown in the aboﬁe,Table 17 in such aﬁount that‘tne
concentration of;the compound would be 500 ppm at the time
-of eating, and a commercial reactien flavor "AROMATE MB"
(product of Ajinémoto Co., Ine.) was also added to the
ingredients of the hamburger in such amount that the.

: ,concentratlon thereof would be 250 ppm at the time of |
eating for the purposes of alleviating the soybean odor and
-enhancing the meat-like aroma. The ingredients were mixed
well, and difided into 50 g portions. Eacn 56 g pention of
‘the mixture was formed into a. round shape and pan*éfied
(product accerding to_the present embodiment). Further,
for the eake of cOmpatison, a hambnrger was prenered.in tne'

same manner except that neifher the non—-volatile




72 DF55PCT/ B778 10 March 2005 into 50 g portions.. Each 50 g portion of the

m Xt upgssesT/Bgrged i ntoa round shape "and pan-fried. SersMaich 2698l uat i ons
‘were made by a panel of five experts in accordance with the eval uation
criteria attached to the . above Table 16. As a result, as is shown in the
followng Table 18, the hanburger containing the non-volatile

t hi azol i di ne .conpound (Inventive) had a significantly inproved preference

than tig HranThuwiser coapbaindg nerNorReMATE thewaenavaleat | (@nitticdzol i di ne
- conmpound (Control).. Table 17 Reci pe ‘of Soybean Protein-Incorporated

Hanmburgesduagr. ediTert PRloRI@It G ddatridd nog koMtked pBeawmnt MratodiBeeft and,
Por k) 580 Soybean Protein "AJI PRON HP'21 Oni on240 Bread Crunb60 Water 120

Egg60 wEkab|ndairted Griepperidat4E\ial tak eamkt aaadeer age iRatlxagipdfe | nventi ve
Strength of Aronma0.00 Preference of Aroma+0.20 Strength of Fl avor of '
SoybedB Pr Gtseian-r@sA0 tSt raengitsh sofowdl dworthef fddwd.4p Table 20,
~the hamburger containing both the non-velatile thiazolidine
compound and AROMATE MB (Inventive) had a significantly
improved preference than the hamburger containing neither

‘the non- volatlle thlazolldlne compound nor AROMATE MB

(Control)

~ Table 20 Sensory Evaluation of |
Soybean Protein-incorporated Hamburger (Part 3)

Evaluation ftems Average Rating of Inventive
Overall Strength of Aroma ‘ ' - +1.40%

{ Overall Preference of Aroma o +1.60**
Strength of Flavor of Soybean Protein - -1.00
Strength of Flavor of Meat _ +1.20*

Overall Preference of Flavor e +01.40*
Overall Evaluation (Oto 10) - 7.00*

* Significant differences existed with a significance level of not higher than 5%.
** Significant differences existed with a significance level of not higher than 1%.

(Industggal Applicability)

o Aogofding to the present invention, there can be
easily provided an excellent composition which can be used
in the field of foods and drinks and the like and can
retain and develop flavors effectively. 5

Further, according to the present invention, the
unpleasaﬁt'odor of retort foods can be easily sﬁppreésed by -

. using a non-volatile thiazolidine compound alone or using a
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10 March 200

Overall Preference of Flavor+0.40 Overall Eval uation (0 to 10)5.20 Tale 18

SensobySIg‘zs@ITEqugn of Soybean Protein-inco p orated Hanbiymasch(XBest 1) 73
Exanpl e 35 Sensory Eval uation of Soybean Protein- .

| ncor por at ed Hanburger System (Part 2) The non-vol atile thiazolidine

conmpound obtained in Exanple 32 was added to 250 g of the ingredients of a

hanmbur ger which were m xed in accordance with the reci pe -shown in the

above hl t cgn & 0 he conpound
woul dn-t"')sg1 %ngc%%gélrlnea?qt%k}gén?#eb&?ae3%?28,r gn%%ab%aghsrf\%gfsvog so added to the

i ngr e@o@a@l&r@hugheu%mauh%trdoﬂa%qqa RARURL1tAN ! hengReRNt rati on t her eof
.woul d be 200 ppb at the tine of eating for the purposes of alleviating

the seykfann0daingn@herRaranN®et Basieat phicka dedl @ ortha&doagy edi ents were
m xed well, and-divided into' 50 g portions. Each 50 g portion of the

- m Xt utshosas fllaraed haishbeen Aapidveldape and pan-fried (product according to

the present enbodinment).. Further, for the sake of conparison, a hanburger
was prepar etioirprotvhe, saneoradiner textapt prieaentndintvieart itthe rrde- vol atil e

“t hiazolidi ne conpound nor MT-Cys was added (control product). The product

accor dinpd eas aplte odgrre sén S0 ydebodiimyor paas teshifacst phaduative control product
and-evaluated in the sane nmanner as in Exanple 33. As a result, as is shown

in théﬁﬂﬂha@m—mjrhyﬂag.ﬁ@odﬂm;oducts) can be easily suppressed

: by u51ng a non- volatlle thlazolldlne compound alone or
u51ng a non molatlle flavor compound and/or a reactlon
flavor concurrently w1th a non-molatile thlazo;;dlne
compound, and, in turn, there.oan be easily proﬁided
soybean-utilized food'produts whose flavor has been

improved.
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hanburger contai ning both the non'-volatile thiazolidine conmpound and
MFT-Cys (I nventive) had a S|gn|f|cantly i iproved pr ef er ens RMakdmarposhe
“hanbur ger containing neither —the non--volatile thiazolidine conpound nor
MFT-Cys (Control). 74 DF55PCT/ B778 Eval uation |tenmsAverage Rating of

| nventive Overall Strength of Aroma+l.20** Overall Preference of

Aroma+1. 00* Strength of Flavor of Soybean Protein-0.60 Strength of Flavor
of Meat +1.20** Overal |l Preference of Flavor+0.80* aluafion' (0 to
10) 6. 60** Si gni-fi cant diff%ﬁﬁgﬁﬁf exi'sted with a significance | evel of not
hi gher than 5% Sionifica fferences eAsted with a significance |evel
of not -higher than 1 Exanple 36 Sensory Eval uation of Soybean Protein-

| ncor porat ed Hanburger System (Part 3) The non-volatile thiazolidine
conmpound-obtained in Exanple 32 was added to 250.,g of the ingredients of
a ham burgen. Ammmhmmbnﬁnmhﬁﬁmghmh&@ﬂqmﬁahee with the recipe shown in the

above Tabl e i a nt, .t hat the n of . t nd woul d
o 500 ppm al th 2 FIHA Pk ot nor R El o of FaFeve

" AROVATE NBh@m@pmodmakm@&dA|ln6nnto Co., Inc.) was al so added to the
i ngredi ents. of the_ hambur in_such anount that the concentration thereof
woul d be ZSOH%Wﬁgtheetgh’éaé? lidine compound is at least one compound

selected from the group cons:Lstlng of those compounds
_hav1ng a structure An whlch a polyhydrexyalkyl group
derlvatlve'hav;Lng 3 to 11 carbon atoms is bonded to the 2-
;‘position carbon atom of thiazolidine—44c:§_§:boxylic acid.

2. The composition for‘retaining ‘an'd develop—ing the

flavor of a food or drink of claml, =

which further contains a non-volatile flavor compound where a volatile flavor compound is
stabilized by the formation of a disulfide bond between the volatile flavor compound and a
nop-volatile flavor compound, and/or a reaction ﬁavor in additton to said non-volatile

thlazolldlne compound.
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thi azol i di'ne.co
Rating of Jinventiv erall Strength of Aroma+l.40** COverall Preference of
Aroma+1. 60*113e t réelrfgjtaf?/(ﬁr%pa\ﬂﬂta&f%%&ﬂéa?ﬁnﬁ‘&% 1. QY B exgth Bfomk| avor

eating for the purpdses of alleviating the soybean odor and'enhancing t he
meat - | i ke aroma.. The ingiredients were mxed well, and diyMagash 20060 50 g
portions. Each 50 g portion of the m xture was forned into a.round shape

and pan-fried (product ‘according to the present enbodi nent). Further, for

t he sake of conparison, a hanburger was prepared in the sanme nmanner "except

that neither the non-volatile 1.0 March 2005 Tabl e 19 Sensory Eval uation of

Soybean Protein-in rporated Harribuger (Part 2 75 DF55PCT/ B77,8 10 March

2005 thiazolidine conpound nor AROVA. TE MB was added (control.. product).

The product accordigg to the present enbodi nent was conpared and eval uated.

in the same marher Ny difptazo 33l ins compmund | whabch sishmwoiqarite

follomﬁngtlgble 20, the hanburger containing both the non-volatile

t hi azol i di ngpocw%mw%w;m fohlawntny eyeneah Soymata cant |y

i nproved prefer.ence, than. the hanburger containing neither the non-volatile
gh ‘ﬁurgg‘bﬁ}]dlshcﬂ TN WEY ddhft reane Bhrustwon 2t ebisiverfige

of Meat +1.2Qr a%kﬁ}de %rr%fu%r /¥ %nofa llﬂ'oasveo ro+r0 1:;'1 14 c(l); se-type |




F.? 

l-'

Overal | Evaluation (0 to 10)7.00* * Significant differences existed with a
significance | evel of not higher than 5% Significant diff\erenzes exi sted

with a significance |evel of not higher than 1 % (Indust, gal

Applicability) Table 20. Sensory Eval uation of Soybean. Protein-into orated
Hanmbur ger (Part 3 According to the present invention, there can be easily
provi ded an excellent conposition which can be used in the field of foods
and drinks and the like and can retain and develop flavors effectively.

Fur thlekgoseohal hde t or t tieapresenbei nesiduah, gtdigp wipt easantppdor of retort
foods can be easily suppressed by. wusing a non-volatile thiazolidine
CONPGIRAY i el 0P X Vigen g2 boW 61 DFES5PEF/ 877h8nD dbvwgh @005 keimewl atil e
flavor conmpound and/or a reaction flavor concurrently with a non-nolatile

t hi &oliefineechpeupdigoandchanider nandheabteathdecetsily provided retort
foods whose flavor has been inproved. Mreover, according to the present

i nvention, the unplea dor qof bean-invorporated food products
(soybean-utilized fo E%Séﬁﬁgﬁéygégﬁﬁﬁe easily suppressed by using a

i azol 1Idi ne conpound al one or using a non-nolatile flavor
r a reagtion flavor concurrently with a non-nolatile
conpound,. and, in turn, there C@g%pe easily provided
ed foodhﬂﬁoduts whose fl avor has" been

non-vol atile t
conpound and/
t hi azol i di ne
soybean-uti |

4. A method fori improving the ﬂavor of a retort

food, wherein the unpleasant’ odor of the retort food is suppressed by addmg a non-volatile |

thiazolidine compound to retort t_he food, and said non-volatile thiazolidine

.compound is at least one compound selected from the group
consisting of those compounds having a structure in which a
polyhydroxyalkyl group derivative having 3 to 11 carbon
atoms is bonded to the 2—p051t10n carbon atom of
thiazolidiﬁg%AFoarboxylic acid. -

5. Tné method for improving the flavor of a retort
food of ‘claim4, - wheréin-said non-volatile thiazolidine
compound is one compound selected from the group c0n51st1ng
of 2- (1 2, 3 trlhydroxypropyl)thlazolldlne 4 carboxyllc
ac;d, 4—(1,2,3,4—tetrahydroxybutyl)thlazol;dlne—4—h

ocarboxylic acid, 2—(1}2;3,4,5—

pentahydroxypentyl) thiazolidine-4-carboxylic acid, 2-
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i nproved. 77 10 March 2005 CLAIMS 1. A conpdsition for retaining and

devel opi ng the f]avor of "a food or drink which contains & marchvzgoatil e

't hi azol i di ne conpound as the effective ingredient, wherein said

non--vol atil e thiazolidine conpound is at | east one conpound .selected
fromthe group consisting of those conpounds -having a structure in which
a pol yhydroxyal kya. group. derivative having 3 to ii carbon-atons is bonded
to the 2 ::position carbon atom of thiazolidine-4-carboxylic acid. 2_ The
c onpbyidiricaynfedri yI--a Inin @, and cdewelyeRiorgbulte 1 ) ihaweb 1aiina fsaood or drink
of claim1, which further contains a non-volatile flavor conpound where a
vol aciaréoiydvier esompolnd 1i,$, 4sthaltidturaeg dryxtyhe—f or mati on of a disul fide
bond between the volatile flavor conpound and a non-volatile flavor
conpadHEoPanding s vl axasmitorl )f [tierzo i iagdidticambber ydadicd aaarr, vol-at i | e

t hi azol i di ne conpound. 78 1.0 March 2005 3 A novel thiazolidihe conpound
whi cHlir 2 - &n dortgdmmiabLy drenpuid I épriesentied ney 4t-we rbohlyawiirg general formul a
(2) .in 'which Ris a group having the same structure as that of the

1 esi FAYCIGroER DI dilndd Jo\A (Perenitad var csxpgait val inibrohidiaealddehyde group

of an_al dos | dose-type 79 .oligosaccharide or that of the residual
gr Ouﬁa{, pgiyﬁé-gf-@yc1ne, or a mixture of two or more thereof.




~carbon .atons is bonded. to the 2--position carbon atom of. -

renovi ng an oxygen atom fromthe carbonyl group of a ketose or ketose- type

ol i gosacchari de,. and salts t her eof .  CO'NHCH2COOH (2)° 4. 105marhpodsf or

‘improving the flavor of a retort food, wherein the unpleasant odor of the
Tetort food is suppressed by adding a,non-volatile t hi azol i di ne conpound

to retort the food, and-said non-volatile thiazolidine conpound is at |east
one conpound. selected fromthe group consisting of those conpounds having
a structure in which a polyhydroxyal kyl- group derivative having 3 to 11

thlazoI|d|6 4- é&ﬁ@@ﬂ?ﬂﬁﬁ“&@@ﬂmggmfﬁﬁﬁ”ﬁ%thod for inproving the flavor of a

retort e&f—mc&*y&ht@ﬁl  food WASRE! (.S abdbaRRnitidal &loli| froddet)azmeleill nEe conpound
i's one co ound ected fromthe group consisting of 2-

3-trihydr cmlmserﬁweyd bl odetpecelian - thﬂ w%awpwemteéé?oa pfozluct(lasugaresssd by

4- - tet r ahydgigx y Rus-véitilt RliddpdihddoiPodd 63k Uéah-‘ihc@@bﬁﬁed 2oddlprédudt, 4nd-
pent ahydroxype' rityl)thiazolidine-4-carboxylic acid .80, 10 March 2005

_hydr oxynet#§| - 2- (1, 2, 3, 4- tetrahydroxybutyl)thlazoI|d|ne 4 carboxyllc aci d,

2-(1, 2,4, 5- tetrahydroxy 3- gl ucopyranosyl oxypentyl)
t hi azol i di ne- 4- carboxylic acid, 2-

(1 2,3, 4- rANge t: ) -4-car vl |l ycin

2-(1, 2, SHS?%E ‘%@n% ;%&yglxlépzen Cﬁ)%’lt(?%hl az qugquZi-&?fnc le’g-Stg %é v;eon%qoqlnd;
selected from the group con51sting of those compounds
hav1ng a structure 1n whlch a polyhydroxyalkyl group

derlvatlve having 3 to 11 carbon atoms is bonded to the 2-

p031t;0n carbon atom ofrthlazol;d1ne—4—carboxyllc‘ac1dr

ST _The.method for\improving the flavor of a
sqybean-incorporated food product of- claim6, = wherein said
non~-volatile thiazolidine compound is one compound selectéd
from-the'grdup:consisting of 2-{1,2,3-
trihydroxypropyl)thiazolidine-4-carboxylic acid, 2-

(1,2, 3-4~tétrahydr0xybutyl}thiazolidine—4~carboxylic acid,.
2 (1,2,3, 4 5~pentahydr0xypentyl)thlazolldlne <4 — carboxyllc
acid, o hydroxymethyl —2-(1,2,3, 4- )
tetrahydroxybutyl)thlazol1d1ne—4~carb0xylic acid, - 2-

{1,2,4,5-tetrahydroxy~3-glucopyranosyloxypentyl)
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carbonyl -N-glycine, or a mxture of two or nore thereof. 10 March 2005 6. A
met hod for inproving the'flavor of a soybean-incorpor at eh fash smoeduct
(i.e., soybean-utilized food product), wherein the unpleasant weed-like
odor peculiar to the soybean-incorporated food product is suppressed by
addi ng a non-vol atile thiazolidine conmpound to the soybean-incorporated
food product, and said non-volatile thiazolidine conpound-is-at |east one
conmpound selected fromthe group consisting of those conpounds having a

- Str ueil A ¥ ik e -oh- Ga e 3y axyviad Kyl - gr oups, gleri vative having 3 to 11.

carbon atons is bonded to the 2- position car bon at om of

t hi az v adi yreeote yaau Xyt e Bl it in o/~ 4 Jder it yiodi-f Py d i aadoge t he fl avor  of
a soybean-incorporated food product of claim®6, wherein said non-volatile
t hi alZold,d /e eorpotaidydisoonseconipothnd &l etired- 4 faabdhel gi-oup consi sting .
of 2-(1,2,3-. trihydroxypropyl)thiazolidine-4-carboxylic acid, 2-

(1, z;lazaqi-rteet roma gy drioxtabce vad i) tttwazot b ne-idhaaedbxyl i ¢ aci d,

2(1, 2, 3,4, 5--pent ahydroxypent yl )t hi azol i di ne-4-carboxylic aC|d

2- hydroxynethyl 2- (1, 2, 3, 4 tetrahydroxybutyl)thiazolidine-4- carboxyllc
acid, -2-- -(1, 2, 4, 5- tetrahydroxy--3 gl ucopyr anosyl oxypentyl) 82
thlazolldlne 4- carboxyllc acid, 2-(1,2,3,4

t et rahydr oxybut yl )t hi azol i di ne- 4- carbonyl N—egC|ne and 2-

(1, 2,3, 4, 5-pentahydroxypentyl )thi azol i di ne-4-carbonyl -




|

gl yci ne, or a mxture of two or nore thereof. ABSTRACT In the pr esent
application-are disclosed a nethod for enhancing or.inpt@mare 2005 fl avor
of foodsDBYSRETAHKE/& N general with the use of- a non-vol atile thiazolidine
conpound al one or a non-volatile flavor conpound and/or a reaction flavor
concurrently with the non-volatile thiazolidine conpound, a sinple and
effective nmethod for inproving the flavor of a retort food by suppressing
the  flavor-deterioration upon. heat sterilization or the unpleasant odor
at the time of eating, and a sinmmsaodteffective nmethod far-inproving the
flavor .of a soybean- incorporated food product by suppressing the
unpl easant, weed-Ilike odor peculiar to soybean.
~ In the present application are disclosed a method for
enhancing or improving the fiavor-of foods or.drinks in
general with the use of a non#ﬁolatile thiazolidiﬁé
compound alone or a non-volatile flavor compound and/or a
reactionrflavor concurrently withrthe non-volatile
_thiazolidine'compouhd,'a'simple and éffective method for
improving thé flavor. of a fétort food'by suppressing the
'flavor—deterioration upon heat sterilizationfdf the
unpleasant odor at the time of eating, and a simple and
effective method for improving the flavor‘éf a soybean-
indorporated food product'by suppressing the unpleasant,

weed-like odor peculiar to soybean.
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