DF55PCHV§§§BijJ§ﬁ3% PTI ON *159159* Conposition for Enhancing or | nproving
the Flavor of Foods or Drinks and Method of Enhancing or Inproving the

Fl avor of Foods or Drinks by Using the Sane (Techyy mmmmmm“\ The present
i nvention relates to a conposition for retaining mmﬂ ng the flavor
of foods, which conposition is useful in the technol ogy,or enhancing the
good flavor of food or drink progpsgtspprtlogevel oping the good flavor
stably over a long tine period in the field of foods and drinks and the

i ke. The present invention relates also to a new thiazolidine conpound
which is useful in the technology for enhancing the good flavor of food or

drink product scamsos tieveh opbA0ELREng0REd bFavaprevahbytpeer a long tine
period in the field of foods and drinks and the |ike. Furthernore, the
present inventFbaver ovt dEsods nethbDdinksranfitMethad d6ods or drinks whose
pal atability has been enhanced by suppressing or masking the unpl easant
odor of foodsEmhanicingsoor InppavinggthavBtabbe bEaFoodst orf oods or

drinks, by retaining the flavors of foods or drinks stably and devel oping
the flavors atD¥heksihpy Ysiedatthg Samerinking. The present invention al so
provi des a nethod for

(Technical Field)

The present invention relates to a composition for
retaining and developing the flavor of foods, which
composition is useful in the technology for enhancing the
good flavor of food or drink products and developing the
good flavor stably over a long time period in the field of
foods and drinks and the like.

The present invention relates also to a new
thiazolidine compound which is useful in the technology for
enhancing the good flavor of food or drink products and
developing the good flavor stably over a long time period
in the field of foods and drinks and the like.

Furthermore, the present invention provides a method
for obtaining foods or drinks whose palatability has been
enhanced by suppressing or masking the unpleasant odor of
foods or drinks or imparting 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 invention also provides a method for
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1 *Q0002rs IFTBAECTI 8778 obt ai ning frozen foods whose palatability has been
enhanced by suppressing or maski ng the unpl easant odor of frozen
imparting favorable flavors to frozen foods, by retaining the flavors of
frozen foods stably and developing the flavors at the tine of eati
present invention relates to a nethod for inproving the flavor of,

alia, aocletaitifgofirbyensStppieswhogeOopalBskbUityShASCHEEAr cHARhBRgANt odor

W th

the use of a non-volatile thiazolidine conpound. Furthernore,

f oods or

ng. The
i nter

t he

present byvamppoessthates maskihg Bhemehpdakenti spHeVoAJFi-beehl avor of ,

inter alia, a processed

soybean-i ncor porated food product by suppressing

or maskifypods ter stybertipgcibvarabbpl €asastsodor fwbkbnt ieodse bf a non-
vol atile thiazolidine conpound. (Background Art) It is very inportant in
the prodietabning thedflavodact§ foorenafnodsodtabayonndofiejaivpiade f oods

or

i nherent in such products as seasoni ngs, processed foods or the |
be weakened orl1®RTeFeRECHIGRRE BN ohelates chpcenmetbPdniodrying or the
|l i ke durjng the groduction process of the products. Meanwhile, flavors

unf avor abTRF B2

(0] r

suppressing or masking its peculiar unpleasant odor with
the use of a non-volatile thiazolidine compound.

Furthermore, the present invention relates also to a

drinks until they are eaten or .drunk, and devel op the good flavors
when nece’gaflavepsiederthentine aéteatihged industries, the flavors

ke may

ayoprebuciBtaayadédel BpratiPrhgtPRE BYoducti on

method for improving the flavor of, inter alia, 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 is very important 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 the actual food industries, the flavors

inherent in such products as seasonings, processed foods or

the like may be weakened or lost by such operations as

concentration, drying or the like during the production

process of the products. Meanwhile, flavors unfavorable to

commercial products may develop during the production

process or distribution channel. Under the circumstances,



process DESSPGTBDIE i on channel . Under the circunstances, 2 DF55PCT/ B778 a
technol ogy for enhancing good flavors of food or drink products and

devel opi ng the good flavors stably over a long tinme period has been
strongly desired. Meanwhile, a nunber of studies have been so far nmade on
the technol ogy for controlling the retention and devel opnent of aronas

(" Lat esta Teedinod boyy f D6 r Foman€iayogsdd FsauedsbyfKegedood Hythgukai in
1988). For exanple, encapsul ation of aromas in mcrocapsul es, confinenent
of aronmeroducts ranésdevatdpsnonthé goodaslhyorsystepgext viraroa tbegl i ke,
action of enzynes on volatile aroma constituent precursors such as

gl ycosi deimarpe khodnha sloneger sttbegeyadespretilens, e.g., in a nethod of
physically retaining aromas, it is difficult to control its anount of
devel opnent atMeanwhilgerzanuipen oft sibddiss ngavel yeesi desfartmhds such
problens that the target conpounds are limted only to al cohols and that
enzynes %%eﬁh%r%ecﬂ%%gQGVaféﬁ fanbreysinen hbat satevpriasi agdt he enzynes.
Furt her,  as %o ﬁrocessed foods, the flavors inherent in the products may
be weakeRetebernert o anemespérhetens TasheehesHt £ati BAOAdrying or the

| i ke durj t he, production process _of the products. NMeanwhil e,
sulfur-c%£$5?5§ng +37pednb¥ gﬂFEHOaFéJYHFBHEaéuB§téﬁ@@%'geﬁéFalIy has a | ow

For " per FiRESkBsner ras FasRoR aRaranana Bt FrRasPRgres, o o oriSties
confinement of aromas in matrices, inclusion of aromas by
cyclodextrin or the like, action of enzymes on volatile
aroma constituent precursors such as glycosides are known.

However, there are problems, e.g., in a method of
physically retaining aromas, it is difficult 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 the enzymes.

Further, as to processed foods, the flavors inherent
in the products may be weakened or lost by such operations
as concentration, drying or the like during the production
process of the products.

Meanwhile, sulfur-containing compounds which are
aroma substances generally has a low aroma threshold and
often play an important role in aroma characteristics for
perfume cosmetics, food products and the like. For
example, it is known that fran-derivative thiol compounds

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



exanpl e,pr3spEr oy that fran-derivative thiol conpounds (such as

2- Furyl nmet hanet hiol (FMI) and 2-Methyl -3 3 DF55PCT/ B778 furanthiol (MT)
and the like) greatly contribute to the aromatizing of foods including
coffees and livestock neats ("Sulfur Conmpounds in Foods", ACS Synposium
Series 564, Anerican Chem cal Society (1994)). However, since these thiol

conpoundsur@vthfol oMty esh@l €he i 1iks) dyféaeuyt cdbRtriBhBeNtbhendevel opnent
anount of their aroma within a proper range and to retain their aroma

concent rautomet e iy nof af po@slei Re ALy r edgeeo¥eand 1L ovgstbaR peated.
Therefore, a method for retaining or developing the aroma effectively has

been expetselfin Cempevedoptd. Fédds'S, VRCS Syipos ik, Sasibass5been descri bed,
in the production of food products to retain good flavors of just- nade

f oods orAmeridean uChehithbySacktetnt ¢h994) Ht unkowedergdesthop thesgood fl avors
when necessary. However, in the actual food industries, flavors are

gr adual | $hi@l acompoerndantaveakehed bhréskoldpriteysadéfifocultuktned into
unpl easant odors during each step of production, distribution, storage,
and the ¥ekain Uderdeyeaiepment camevahces, theiscaremagyitbineahanci ng good
flavors of food or drink products and devel oping the good flavors stably
over a.IEﬁ@P??n%a%%?i%Hdhgg 5@5ﬂ1§tFBﬁ§Fyarﬁ@§iF@E?eNgﬁﬁﬁhPPewlﬁglﬁas been

al so descri be a nunber of studi es have been so far. nade on the
technolo@yp¥% étermined range over a long time period. Therefore,

a method for retaining or developing the aroma effectively

has been expected to be developed.

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 the actual food industries, flavors are
gradually volatilized and weakened or lost, or degraded or
turned into unpleasant odors during each step of
production, distribution, storage, and the like. Under
these circumstances, a technology for enhancing good
flavors of food or drink products and developing the good
flavors stably over a long time period has been strongly
desired.

Meanwhile, as has been also described, a number of
studies have been so far made on the technology for
controlling the retention and development of aromas

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



control IDFGSRAE/BEI®NtI on and devel opnent of aromas ("Latest Technol ogy
for Food Flavors", issued by Kougyo 4 DF55PCT/B778 G jyutsukai in 1988).
For exanpl e, encapsul ation of aromas in mcrocapsul es, confinenment of
aromas in matrices, inclusion of aromas by cyclodextrin or the |ike,
action of enzynes on volatile aroma constituent precursors such as

gl ycosi desj pueskkoinin Fusg el , BSracRehpDE, f ehcapsuentivg bearomas
vol atilization of aroma conponents, there have been proposed, e.g., a

met hod iinwhichoeapsubes, nadefinémest dfsspbmed in maselivesi material which
can dissolve the aroma conponent of the aroma material and which has a

hi gher bbi¢lugieniof a2hamasheysaptliodekbniandtothevolaej | azatbanof
tenperature of the aroma conponent, and then the resulting mxture is

m xed i NeRZYmesonr Vpbetuke acgmecpnst(iuapahepeepatenrsAppk:hcat5| on
Lai d- Open, No. 50084/1999), a nethod of blending polylysine or a salt

t her eof %%Y%%¥+@%S|ﬁ§?ebﬂéwﬂs (Japanese Patent Application Laid-Open No.
30712/ 1994), and a nethod of adding_a whey protein or a derivative thereof
to foods or dr?%&%heﬁnda¥o? m?Ehoﬁuf%BSEr%Ve@ﬁhaﬁcEHestorage stability of
ar omas have, been_proposed a nethod of sealing or confining an

h
ar oma cot ﬁﬂ%ﬁ%lﬁﬁFh?ﬂ EgrBB Warﬁ?@Pg?en5§fe§Eﬁ5P|PP@B B?e&

bi t ol lated fl bt.ai. ned. b i fl
Ui n SPREPORR RCAr & Bf NEBRRRL b1 "ERnArOR 4R SAEERAPANGS( Japance

Pat ent A@Péé&f&é&”lﬁaédsolvent material which can dissolve the
aroma component of the aroma material and which has a
higher boiling point than the sublimation and/or
volatilization temperature of the aroma component, and then
the resulting mixture is mixed into foods or perfume
cosmetics (Japanese Patent Application Laid-Open No.
50084/1999), a method of blending polylysine or a salt
thereof as active ingredients (Japanese Patent Application
Laid-Open No. 30712/1994), and a method of adding a whey
protein or 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 confining an
aroma component within carbohydrate(s), as exemplified by a
sorbitol-encapsulated flavor obtained by sealing or
confining a flavor within é molten mixture of sorbitol,
mannitol and saccharine (Japanese Patent Application Laid-
Open No. 71866/1983), a composite flavor having a flavor

contained in xylitol (Japanese Patent Application Laid-Open

No. 76062/1983), and the like.



Open No.DFYSE®Y ABBY, a conposite flavor having a flavor contained in
xylitol (Japanese Patent Application Laid-Open No. 76062/1983), and the

| i ke. 5 DF55PCT/B778 As for a method for suppressing unpl easant odors of
foods or drinks, there have been practiced, as neasures for preventing the
deterioration of aromas by oxygen, the devel opnent of a container or bag

made of a syntdetfer r&shéthd@vidl SupSeelsstn @xyE8le REAARABEbEEY ot he
introduction of a food production process conprising deoxygenation

oper at i ofisods her adflihkon Phepst hawedpats, paadtibed| i ke. méssufeasygbes for
preventing the deterioration of aromas by |light, there have been proposed

a m | k- con¢eemt imgyg acheli detdriokatbomwho€hatrohbd, byobkipgen, quAecet i n has been
added for the purposes of preventing the occurrence of substances causing
unpl easatevelbopmeanddébrat ashesined onpbeyi mgdepoéser sghihietyc( tapanese
Patent Publication No. 21450/1992); a nmethod of preventing the

det eri ork@Vbag o2 redugedsoyygennphrmeabylitivngtbhl dnbgediuctaondpfcaffeic
acid or_ferulic acid which are derived fromthe extracts from raw coffee
beans, aheediPEPIRCELORUPFACEFS qOemesiFhnpndeesrBrRation (Japanese Pat ent
Application Lajd-Open No. 27374/1992): and a nethod of preventing the

det eri or WPEHALLIQRS n HAELRAFL B} ORROFneRELARIBaNEEdI AGIchhEr dd&Ri-c ASi d

deri ved fron1coffge beans to,a aroma cog?osition derived froma natura

mat er i al *¢IAPERRSEC PP ERY S RpLPP cERPoACERFdOT@BARNNBE 345888/ P¥92). Furt her,

as neasuifahéprthere have been proposed a milk-containing acidic
drink to which rutin, morin or quercetin has been added for
the purposes of preventing the occurrence of substances
causing unpleasant odors and/or tastes and improving
preservability (Japanese Patent Publication No.
21450/1992); a method of preventing the deterioration of
flavors by sunshine by using chlorogenic acid, caffeic acid
or ferulic acid which are derived from the extracts from
raw coffee beans, and vitamin C, rutin or quercetin in
combination (Japanese Patent Application Laid-Open No.
27374/1992); and a method of preventing the deterioration
of a natural aroma material by adding chlorogenic acid
derived from coffee beans to a 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, heat or
oxygen, a method wherein a specific flavone derivative is
used (Japanese Patent Application Laid-Open No.
169148/1999) has been proposed.



suppr essPRBSRUE/REeT&ri orati on of flavors by light, heat or oxygen, a

nmet hod wherein a specific flavone derivative is used (Japanese Patent
Application Laid-OCpen No. 169148/1999) has been proposed. 6 DF55PCT/ B778
Meanwhil e, it has heretofore been well known that a variety of thiols are
wi dely distributed as aroma conponents in a variety of food products. The
thiols includeandselehi th bae bonttofiedei bematweal| ynoenuthanga material s
such as vegetable essential oil and the Iike as well as those which are
producedvaektebyla®f | Yhbglbeate widalyedistenbyhedreackironaor the |like at the
time of processing. These have the problemthat the aromas inherent in
such t hi edmpenrentdsinby WenietyeatnEnvdaprobectsi neTbe tbadlprocessi ng such
as sterilization treatnment and the like or by long-tine preservation, and
it is thblghedetBagsehehpebbpem rentaised by nhtudeddyposcuirsing
deterioration or volatilization of the thiols by heat. In Japanese Patent
Appl i catPaRerhr s cperhNes yeaebapreoessanséprdsedli and fHhehddkenaghi ch when
a thiol coppound  exhibiting an aroma is used in the formof a glycoside,
the staBfttt3Sofhefe VAieh esRpBEREUERdi ASEORABTRENt PYr heRE | i ke applied

curin9, P BLRGNEL 20, pracess ol Lood pLadiels Lo nctsaed un e the
o sl Yo EERIDATEC AHEeLohal e bR RRSER Shabe e e aBae T e o 1
inherent in such thiols are lost by heat treatment at the
time of food processing such as sterilization treatment and
the like or by long-time preservation, and it is thought
that the problem is caused by the decomposition,
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 compound
exhibiting an aroma is used in the form of a glycoside, the
stability of the thiol compound against the heat or the
like applied during the production process of food products
is increased, while the aroma inherent in_the thiol is also
exhibited as the glycoside is gradually decomposed due to
the influences of heat and/or pH, whereby the aroma can be
prolonged although the thiol compound is used in low
concentrations due to a low threshold. However, the method
does not have the function of developing aroma at the time
of eating foods and is therefore different from the present

invention described below in greater detail.



concent roFrsopPsTAR®780 a | ow t hreshol d. However, the nethod does not have
the function of devel oping aroma at the time of eating foods and is
therefore different fromthe present invention described below in greater
detail. 7 DF55PCT/B778 The background art concerning frozen foods is as
foll ows: Conventionally, when a conponent having a strong aronma volatility

is to be inCQrﬁ@éabédk%ﬁé@narngncéﬂééﬁninénfgéﬁéﬂtE@bd@iHs'h%e conponent
is added as it is or the conponent in the formof a powder obtained by

causi ng fdexdpwen or the like to adsorb the conponent and powdering the
resulting product, is added. According to this nethod, however, it is
difficult to catseentsohéliypnivhafodntorbonthe Bevpageant skeohgmain in an
end product since nost of the conponent is volatilized under severe
heati ng svouat vohstiduch as toybrgiacotrperhitkd. ihtpt Hebzeni foedshe

vol atilization of the conponent added proceeds gradually during frozen
preservaghofhssaptsalesisudhkas compbnrgtwishadtled ase idaf is gas-theper meabl e
packaging materials, or the |I|ike, nust be taken. Further, there has been
proposedCamPPB2BA fBofhehifelm edneabpydel obltainkd Ryosawsdingtil e conponent
encapsul ed in  capsul es whereby the aroma volatile conponent remains in an
suf fici eABXERODNPT RhehdlkRdtpr sdseEbelrbs sPMEPNERE BREdPEMAIeFd&dunder gone

a heating, operation (Japanese Patent Application Laid-Cpen No.

014332/2858)FeﬁHégﬁﬁéngﬁggcﬁeeﬁs added. According to this method,
however, it 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 conditions
such as frying or the like. Further, since the
volatilization of the component added proceeds gradually
during frozen preservation, measures such as sealing with
the use of a gas-impermeable packaging materials, or the
like, must be taken.

Further, there has been proposed a frozen food which
contains an oil-like aroma volatile component encapsuled in
capsules whereby fhe aroma volatile component remains in an
sufficient amount in the end product even after the product
has undergone a heating operation (Japanese Patent
Application Laid-Open No. 014332/2000), and there has been
also proposed a composition containing an amino acid,
reducing sugar, protein and water as a topping composition
for a microwave oven which topping composition is capable

of giving favorable browning and/or roasted savor to foods

by microwave cooking (Japanese Patent Application Laid-Open



al so proppssEca/BPMPOSi ti on containing an am no acid, reducing sugar,
protein and water as a topping conposition for a mcrowave oven which

t oppi ng conposition is capable of giving favorabl e browni ng and/ or roasted
savor to foods by m crowave cooki ng (Japanese Patent Application Laid-Open
8 DF55PCT/ B778 No. 103790/1999). Further, the background art concerning
retort foedsiodrcasiboblows: As is well known, retort foods include
so-called "retort pouch foods" (in the narrow sense) produced by filling

with food materapthen, btlje Shaprgreantiaber conedeRl ngagetettaroods
i ght-shielding plastic filmobtained by lamnating an alumnumfoil or a

transparestapl astiewstl m having a | ow oxygen perneability, sealing the
opening of the container by heat sealing and subjecting the container to
commer ci al headssigrwélrakhonnat réegper abudesihcae sbhaa1leaC by using a
pressurized sterilizer (retort) as well as canned foods and bottl ed foods
(in the brebdrtspeseh. f6pded the tbeontrtowdsenar)bprpdesedvey over a | ong
tinme period at roomtenperature, they are widely used due to convenience

t her eof . THOhEREr wikhnéeodemateriaddsaabegprsbapedd chptheney (pobickdted to

heat treatnent _at high tenperatures _(retort _treatnment), a so-called
"retort BEGE"ChnpchifbitaghirpréngaRlas8sF FayMpebERda8Ee®Y This has been

consi dered .unfavorable_fromth iewpoi nt of product quality.
famlna£?ng an alumgnum %ogl gg a transgarent p%asticyfilm

having a low oxygen permeability, sealing the opening of
the container by heat sealing and subjecting the container
to commercial heat sterilization at temperatures higher
than 100°C by using a pressurized sterilizer (retort) as
well as canned foods and bottled foods (in the broad
sense). Since the retort foods can be preserved over a
long time period at room temperature, they are widely used
due to convenience thereof.

However, since retort foods are produced by being
subjected to heat treatment at high temperatures (retort
treatment), a so-called "retort odor" which is an
unpleasant odor may be produced. This has been considered
unfavorable from the viewpoint of product quality.

Substances causing the unpleasant odor (to be
sometimes referred to as "retort odor" hereinafter) are not
yet identified.

To alleviate the retort odor, the easing of
conditions for heat sterilization and the like have

heretofore been studied. However, in order to distribute



Subst anceBE58R0OB/BY78he unpl easant odor (to be sonetines referred to as
"retort odor" hereinafter) are not vyet identified. To alleviate the retort
odor, the easing of <conditions for heat sterilization and the |ike have
her et of ore been studi ed. However, in order to distribute 9 DF55PCT/ B778
retort foods at ordinary tenperature, they nust be sterilized at high

tenper at yeeSrt 0£f6688 8%t 6RHinaRY tBRpeeasupe, Okhthempardili ons for heat
sterilization is limted as an operation for preventing the deterioration

of flavsteriFiizetieat hhghetbaperbearepr eposefeacRReh®] andMiingh a
gas-i nper neabl e package is used as the package for retort foods (Japanese

Pat ent Appbingt obnthai dofiienidas f328ABA1982krand zatiehhad i1Amatiegh the

i nside of the package is substituted with a nitrogen gas at the tine of
sterilizanganhepeeabvionf fod pFapaneéiegPahentieApplibeation olfai d- Open No.
254167/ 1986). In addition, a nmethod in which cyclodextrin is added at the
tinme of PEBWAEPRg retort foods (Japanese Patent Application Laid-open No.
75366/ 1985), a_ nethod in which sucrose fatty acid ester is added at the
time of producFRgtherorEhesedBavsabaneserpreare Appeibadi én whaich- @pen No.
17407/1982% have al so_been consi dered. However, the inprovenent in the
package R0 tHRETREBRLRt RRFKAIRI £ HPEF0gENn thecPaskadeodos, I&itREd t he

exI StingBaGkAq0galBLe bakend Apbt  chl Rt TE R, S e
29845/1992) and a method in which the inside of the package
is substituted with a nitrogen gas at the time of
sterilizing the retort food (Japanese Patent Application
Laid-Open No. 254167/1986). In addition, a method in which
cyclodextrin is added at the time of producing retort foods
(Japanese Patent Application Laid-Open No. 75366/1985), a
method in which sucrose fatty acid ester is added at the
time of producing retort foods (Japanese Patent Application
Laid-Open No. 17407/1982) have also been considered.

However, the improvement in the package and the
substitution with nitrogen increase costs, since the
existing packaging materials and filling equipment must be
altered accordingly. Meanwhile, satisfactor? 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 suppressing or masking the retort odor whereby

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

10



al t er ed pES®PCT MgYys Meanwhile, satisfactory results have not been
obt ai ned by the nethod using cyclodextrin or sucrose fatty acid ester.
Thus, the devel opnent of a sinple and effective nmethod for suppressing or
maski ng the retort odor whereby the flavor of retort foods is inproved,
has been desired. 10 DF55PCT/ B778 Furthernore, the background art

concer ni ng soybefthetfieépé Pothé efa8kgrotihlli 288 £E6AEePhOHYCESybEaas fol | ows:
Soybean protein nmay be nentioned as a typical exanple of

soybean-imcorporated or -utilized food produets. ishas geybeas:protein which
is a vegetable protein, is used not only as a najor edible protein source
but also in a Saybedy pobtébndmayobessengsohydt aki agtggyaalageamnpliet s
characteristics and is expected to be used nore and nore in the future

al ong wi ¢h sogbeasthgcoopscabadness-iuhihéakthfobidwerenucalst. hodyle soybean
protein is excellent from the viewoint of its nutritive value and

functi ond®ypeer psothinswhighsiibyanyepetpbileypantietihe Hiskaseidt niog |inmited
in many cases when it is used as an ingredient or raw material of food,
since i t°R4¥ @SufiBaecrastéblenprptednl §pusRe bHE afliske inFar viagdetivt is
known that he .uni que taste and snell are greatly attributable to the
lipid nmof t§°9gnﬁFﬂFﬁ§sFﬁgstH¥ §8¥bBEnapgvanERAe PR dtHer words, unsaturated
fatty achds S ch.a;,linolgic aci d, Iiaglenkc acid and the |ike cause

oxi dat i ofi*BEB°t8* &ALy Et Pt SnEHPEREFHatPc PRalf6As MOZRd 2RFe TO8kvert ed i nto

Carbonyltﬁgngﬁgﬂga giokeewhkgeincreasing consciousness in health.

However, although soybean protein is excellent from
the viewpoint of its nutritive value and functionalities
such as emulsifying property and the like, it is limited in
many cases when it is used as an ingredient or raw material
of food, since it has a unique taste, smell, color and the
like. Further, it is known that the unique taste and smell
are greatly attributable to the lipid moiety remaining in
the soybean protein. 1In other words, unsaturated fatty
acids such as linoleic acid, linolenic acid and the like
cause oxidation due to enzymatic or non-enzymatic factors
and are converted into carbonyl compounds or the like
typified by aldehydes such as hexanol, and the like, and it
is said that these substances are attributable to the taste
and smell peculiar to defatted soy milk, isolated soybean
protein, or the like.

Therefore, for removing or alleviating the unpleasant
odor peculiar to soybean protein, a number of studies have

heretofore been made. There are known, for example,

11



typi fi edDBBSRETIENYT®ESs such as hexanol, and the like, and it is said that

t hese substances are attributable to the taste and snell peculiar to
defatted soy mlk, isolated soybean protein, or the like. Therefore, for
removing or alleviating the unpleasant odor peculiar to soybean protein, a
nunber of studies have heretofore been made. There are known, for exanple,

11 DFSS5REEYHYIS smdiodls encymastesZyment| eal 6E8brgahesAOEgaBktmBht eat ment,
activated carbon treatnent, therno-vacuumtreatnent and the |ike (Wlf,

WJ.: J.dotivafeddodieon, t28atid6t 19Th rmByuaocuubasakatmbhdeanghicha;

Chem stry and organism 21, 536(1983), Warner, K, Munts, T.L., Rackis,
J.J. andliéf (WoU D, ;WCEr eal . Bheit, F66d dR8m( 1982) aRd ($076M) . Rfuebher, as a
sinple method, a nmethod in which a variety of masking agents are added has
al s0 beefRsakili odideor Ehiba; aChenhstirynanbi hganssiut Rop 63At(aPABNG

soybean &goteln is brought into contact with a weak-basic ani on-exchange
resin, afeERPhotri Meentexchahge RéGKNSorJaJ f andt Wohdl Yrdup-free
synthetl ads tion resin to renove "soybean odor" peculiar to
soybeans %ﬁ?%ﬁ $%e%allég' 1B%éﬁ9??keaB€oF0 8R) " weBHYERRE, 086r 8, has al so

been st udj ed anese Pat ent licatjon Laid-Open _No. 276955/ 1994).
However , %%%l%b%%ghﬂgth%d@eEgBHAgg EHE?HEatVééﬁﬁEHtO RAEKABAgani sm

et ek oBeh AL ef BA0RRe" AEALTERLs pEhSL IR vacuum treatent

removing the URPLBASAN, nethod in which a solution containing
soybean protein is brought into contact with a weak-basic
anion-exchange resin, an amphoteric ion-exchange resin or a
functional group-free synthetic adsorption resin to remove
the "soybean odor" peculiaf to soybeans which is called
"bean-like odor" or "weed-like odor", has also been studied
(Japanese Patent Application Laid-Open No. 276955/1994).

However, the above methods such as enzyme treatment,

microorganism treatment, activated carbon treatment,
thermo-vacuum treatment, ion-exchange resin treatment and
the like have not yet succeeded in removing the unpleasant
odor, that is, soybean smell, completely. In addition,
these treatments make the process complicated and increase
costs, and are therefore accompanied with some problems to
be solved with regard to actual applications. Further, the
above-described method of édding masking agents exhibits
some effects, but it is basically not for removing the
soybean smell. Therefore, the method has the problem that

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

12



odor, tipwsipcT@ybean snell, conpletely. In addition, these treatnents
make the process conplicated and i ncrease costs, and are therefore
acconpanied with sone problens to be solved with regard to actua
applications. Further, the above-described nmethod of addi ng nmaski ng agents
exhibits sone effects, but it is basically not for renoving the soybean

snel | . Theief Meredéntrethogi firscoéhee Rt st eoht hahd LtsCanoint bs Bepl i ed
when soybean protein is used as the 12 DF55PCT/ B778 mai n ingredient in high

concent nagédnss arglst# Sces®Unt to be used is restricted. (Disclosure of the
I nvention) Under the background of the above-described prior art, it is an
obj ect of the present invention to provide an excellent conposition
conprising, as the effective ingredient, a non-volatile thiazolidine
conpound(Pbsclostne nohgthaedIdeeetbpnhg the flavor, which conposition can

be used in the field of foods and drinks and the |ike for enhancing the
good flavor ofUndex tre drackgpownidice§, thadaboeeadesagikedbpyiand devel opi ng
the good flavor over a long tinme period (a first object of the present

i nventi odyt, Untletstale @RLRGE0OAdLDE Phesanbvéndestipbeliopprovidaren it is

anot her ob¢ect of the present invention to provide an excellent substance
for retaf¥rablent eevRPepLhgn cREPFLaIBE, @A EResabfeahé¥ecan be used in

the field of .foods and drinks and the |ike for enhancing the good flavor
of food b?gﬁ??hﬁnbfo@uE?@Tv%EGtFQFaFHFﬁéoéﬁgbpﬁ gRgpound” for

retaining and developing the flavor, which composition can
be used in the field of foods and drinks and the like for
enhancing the good flavor of food or drink products, and
retaining stably and developing the good flavor over a long
time period (a first object of the present invention).

Under the background of the above-described prior
art, it is another object of the present invention to
provide an excellent substance for retaining and developing
the flavor, which substance can be used in the field of
foods and drinks and the like for enhancing the good flavor
of food or drink products, and retaining stably and
developing the good flavor over a long time period, said
substance being a novel non-volatile thiazolidine compound
(a second object of the present invention).

Under the background of the above prior art, it is
still another object of the present invention to provide
foods or drinks whose palatability has been enhanced by
suppressing or masking the unpleasant odor of foods or

drinks and/or imparting favorable flavors to foods or

13



devel opimgssher gopeg f | avor over a long tine period, said substance being a
novel non-vol atile thiazolidine conpound (a second object of the present

i nvention). Under the background of the above prior art, it is stil

anot her object of the present invention to provide foods or drinks whose
pal atability has been enhanced by suppressing or masking the unpl easant

odor of doodes 0rwidhi Bk 8BHLAErLAPARLENGE! 2VALADLELLLYET $109oL00dS or 13

DF55PCT/ B778 drinks, wth the concurrent use of a non-vo | avor

CO”poundcéfgéﬁﬁ&b@deé@fﬁﬁédiDa@gggtEﬁ”a&@iEiBH”tMOEaBBhEVOEQE§1@|idiﬂe
conpound, ereby the flavors of foods or drinks can be stably retained

and devetlpggoBidihe tomBoohd, eRhbRgb9r tHEI RKhBErEackthicbdagbpect of the
present invention). Furthernore, under the background of the above prior

art, it dsimbsobjechbeoftabiypresanhedi BM@NHEOB1bpeAr aYi 8Re tinzenff oods
whose pal atability has been enhanced by suppressing or masking the

unpl easasdt mloronfdfinkéngf gadshiadadbbjetopart the paeeeabl e flavors to
frozen foods, with the concurrent use of a non-volatile flavor conpound in
addi ti oninventhon} vol atil e thiazolidine conpound, whereby the flavors of
frozen foods can be stably retained and developed at the tinme of eating (a
fourth object Birthermpresewndenvehei barkgunded ofiethackhpyendrobrt he above

prior art, it is, another object of the present invention to provide a
si npl e art, it is an object of the present invention to provide

frozen foods whose palatability has been enhanced by
suppressing or masking the'unpleasant odor of frozen foods
and/or imparting favorable flavors to frozen foods, with
the concurrent use of a non-volatile flavor compound in
addition to a non-volatile thiazolidine compound, whereby
the flavors of frozen foods can be stably retained and
developed at the time of eating (a fourth object 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 time of heat-sterilizing
the retort food, with the use of a non-volatile
thiazolidine 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 the
retort food, and a retort food which has been produced by
such method and whose flavor is improved by suppressing the

retort odor (a fifth embodiment of the present invention).

14



and ef f coFbYRCTERBTO8 for suppressing the deterioration of the flavor of a
retort food at the tine of heat-sterilizing the retort food, wth the use
of a non-volatile thiazolidine conpound, whereby the unpleasant retort
odor of the retort food can be suppressed and the flavor of the retort
food can be inproved at the tine of eating the retort food, and a retort
f ood whi th tiass bease pr bdacednbyrraetithuset bddaangnwhesatfllavenavsri nproved
by suppressing the retort odor (a fifth enbodi nent of the present
i nvent i opdmpdun®FE5@ It BI 78ehotibhsftaser theaddhcionenb dsaonr a
non-vol atile flavor conpound and/or a reaction flavor in addition to a
non- volwtléeildi babbzdindinenpoupdundncghvgiaef avdnablrebakoamomao, and
mask the unpl easant odor of, the retort food. Under the background of the
above pr¥er apd maskjthesuhpleamsnhepdobj eft bthet hetprésénbdi.nvention to
provide a sinple and effective nmethod for suppressing the unpl easant,
weed- | i ke odorUpdenl Fae backeypendsofothehabevgbpahoknaskpoist éd or

roduct, whereby the flavor of a soybean-incorporated or

3:: : : ii%tiﬁ@ﬁa%%ﬁaetoeaﬁcseo i kBEOPEGSERRdiAVEBYHEANLPNBEPTAASt &d or
-utilized, food prqdu whi. ch has_  been produced by such nmethod and whose
f1 avor i§l?ﬂg?ogﬁ ﬁg%%EEbVESQFHBOthogn5PBE§§ﬁFlBEthFaunQ#?Pﬁaéﬁbodinent
of L1, PRERANL  KOVBLOMLCuLToEL 3 §358panl o SOPR LBllbptie o1 2
non'VO|aiﬁ&@rp&?%@éB'BgiDﬁtﬁgggggngoganpggﬁgc%,f%ﬁ%&%g&etﬁgogﬁa%%r and

of a soybean-incorporated or -utilized food product can be

improved, and a soybean-incorporated or -utilized food

product which has been produced by such method and whose

flavor is improved by suppressing the unpleasant odor (a

sixth embodiment of the present invention). In this case,

the concurrent use of a non-volatile flavor compound and/or

a reaction flavor in addition to a non-volatile

thiazolidine compound can give a favorable aroma to, and

mask the unpleasant odor of, the soybean-incorporated or -

utilized food product.

Now, first, a first embodiment of the present
invention intended for the purpose of attaining the above-
described first object of the present invention will be

described in greater detail.
The present inventors have made intensive studies to
achieve the object and found (a) that if a thiazolidine

compound is caused to coexist in a food or drink in a
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mask t heDEHBpPEALRRT8odor of, the soybean-incorporated or - utilized food
product. Now, first, a first enbodi nent of the present invention intended
for the purpose of attaining the above- described first object of the
present invention will be described in greater detail. The present

i nventors have made intensive studies to achieve the object and found (a)
that if aothemkzohtdbneofcOnpotndlos 00aupes,t predexiadllyi n ao ag@doar drink in
a 15 DF55PCT/ B778 concentration of 0.1 to 10,000 ppm preferably 1 to 1,000
ppm at phB,tahetheé tamengfoeadingkomgdrin&ihkavdahe fiavent inherene f ood or
drink is enhanced, and the flavor conponents are retained stably over a

| ong ti nenptheodoodherebyinkeisf enbrabkd,f badothearf lagoretcampetentisi | t he
food or drink is eaten or drunk, (b) that when the above conpound is

al l oned a¥r® BRfainpd atpbdvesvyed Roddngr tiime piekdod hevhiclralbgr tife t he
product can be prevented from becom ng weakened or disappearing, (c) that
si nce théagﬁﬁahgerréhﬁvgr £ra beaveitainedhuntd lusdeoffopide caberd ndorisound i s
acconpani effect of sustained rel ease, the concentration of the

ith
active nggS%AEBHSEHEKt dBn GBafraiheri §88 @POREn campouas isr gddoweshge over

a long tinme period, and (d) that since the ahove conpound itself is an
odorlesstguﬁgfﬁhcéhhﬁvpﬁécﬁss§ai699 aOFd thgstled ket thgn Tévegpiafedt® a wi de

rar ety BLookRds Al ELBEL L JRALGRY L Ry mherent T the
disappearing, (c) that since the enhancement of the flavor\
with the use of the above compound is accompanied with an
effect of sustained release, the concentration of the
active flavor 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 having a
slight acid taste, it can be applied to a wide variety of
foods and drinks without impairing the flavor inherent in
the foods or drinks to which the compound has been added.
The present embodiment has been completed based on these
findings.

Accordingly, the present embodiment relates to a
composition for retaining and developing the flavor of a
food or drink which composition comprises a non-volatile
thiazolidine compound as the active ingredient; a method of
producing a food or drink which comprises adding or using
such composition; and a food or drink containing such
composition, which food or drink has been produced by the

production method.

16



The preserssebosti ment has been conpl et ed based on these findings.
Accordingly, the present enbodinent relates to a conposition for retaining
and devel oping the flavor of a food or drink which conposition conprises a
non-vol atile thiazolidine conpound as the active ingredient; a nethod of
produci ng a food or drink which conprises adding or using such

conposi tion; angcidémesl Dy, dehaknEORARL B NEE SHERa 1 APAROSHEI Oon, which food
or drink has been produced by the production nmethod. 16 DF55PCT/ B778

I nci dent@dvylopieg nesdani svoef byehathiagoandindevemppund bbeokkawgr by a

t hi azol i di ne conpound according to the present enbodi nent is considered as

fol | ows. tdhthheipreasnshembodimehe sl bonsngetedantkarbllowa. non-volatile

t hi azol i di ne conpound (a) produces a 2- am noet hanethi ol derivative (b) by

an equilibriunTh&acispnas RRh&ENRinSEh&z£6l 1awikgNEZriRB1R4 (BB, - B4 (a) (b)

(c) (1) wherein R1, R2, R3 and R4 independently represent a hydrogen
non-volatile thiazolidine compound (a) produces a 2-

aminoethanethiol derivative (b) by an equilibrium reaction.

R' R?

(a) (b) (c)

wherein R!, R?, R® and R' independently represent a hydrogen
atom or a functional group bonded to the thiazolidine ring
skeleton via carbon atom, as exemplified 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
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 disulfide-bonded or
where an aromatic thiol disulfide-bonded to a non-volatile
thiol such as cysteine, releases the aromatic thiol, and
the released thiol develops and enhances the aroma.
Further, the compound (b) produced by the above reaction

produces further aroma components when its thiol group

17



atom or présmety@nag group bonded to the thiazolidine ring skeleton via
carbon atom as exenplified by an al kyl group, aryl group, carboxyl group
or a proton. The conpound (b) produced by the equilibriumreaction cuts
reductively the sulfide bonds present in a food or drink by the
reducibility of its thiol group. As a result, the potentially aromatic

thiol presgatqgbastherfiptALWNEREMiL L Ang" he thikel, are
disulfide-bon%edsor ahere an a?énﬁ?igﬁkh?§|ﬁgiggf?33§-%§ﬁ§2§ &gkg

non-vol agéhewhibepl agueheasneyst BbiBouhll §85€8nkhepabaAlRekC oirhi o, and the
rel eased thiol devel ops and enhances the aroma. Further, the conpound (b)

producedrbyebBedaboym tRaCth9BzoRiadHECs fBbLAAr (B)OBR ¢@@ponents when its
thiol group 17 DF55PCT/ B778 undergoes a further chem cal change by heating

or the |éegeilibesomhirbactasnt Beshppebreoppovndtib)y adieelFicdueemder
rel eased fromthe thiazolidine conpound (a) by the equilibriumreaction
di sappearsdugtiuel yngrdisdetbdénbondherr etentiicadl yhangesderidgoiimg ot her
chem cal changes, it is newy produced little by little. Therefore, its
ef fect chfwlpephafncadnédtoter by Longlei meThereddrewhdrteby fifleetacama
conponents of foods or drinks which have been added with the thiazolidine
conpoundPecBpiptaieedi AEErseabPpdotdéneaprerdng t Wherpby e arémehe ar oma
conponents can be mintained in a %ropeh devel opi ng anount_ over a | ong
time peFPBHCBARREF Phefredd o drinksi ¥hishehage BeEAk addec WALh t he
non-vol atjl e _ihiazolidi ne conpound

Ehe thlazogldgne comggung, can be retained stably over a

long time period, and the aroma components can be

maintained in a proper developing amount over a long time

period until the food or drink is eaten or drunk.

Further, the non-volatile thiazolidine compound

according to the present embodiment can control the

developing amount of aroma components by changing its

amount to be added to a food or drink.

Furthermore, an aroma thiol compound itself is liable

to be oxidized, and thiol compounds present in a food or

drink (including raw materials thereof) is also liable to

disappear during distribution or preservation of the food

or drink. On the other hand, the thiazolidine compound

according to the present embodiment has an excellent

stability as compared with the thiol compound (refer to

Example 3 to be described later) and is very advantageously

added to and used in a food or the like.

Next, a second embodiment of the present invention
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accordi npFEBPCOERPTESENt enbodi ment can control the devel opi ng anount of
aroma conponents by changing its anount to be added to a food or drink.
Furthernore, an aroma thiol compound itself is liable to be oxidized, and
t hi ol conpounds present in a food or drink (including raw materials
thereof) is also liable to disappear during distribution or preservation

of the fbntdenaeddEbpkthOnptifposthef Bamrdinihg thieazdbivéi-BR seaprynd
according to the present enbodi ment has an excellent stability as conpared

with thesebond obpgpotundf(takepregenkxanpkatlohowhe 1descieked ilkaiderih and is
very advant ageously added to and used in a food or the like. Next, a
second egbedteaentiebhifihe present invention 18 DF55PCT/ B778 intended for the
pur pose of attaining the above-described second object of the present

i nvention willThe deesenbednivantgreahevedmtdel fufhbepr éa¢enhsiimeent ors have
made further intensive studies to achieve the object and found, as is
similar E8udhAEt tRagchéernedéber pbéecibend ifnundanest iien swimtifi arhéof i r st
enbodi nent of the present invention, (a) that if a new specific

t hi azol i YPAE BeFi beervEeprEIbE RPRYEI L8 FONNEGHIGINH)L ths theudddsto coexi st
ina food or drink in a concentration of 0.1 to 10,00prpn1 preferably 1
to 1,000°"BpAMERt: RE thRePseSERt AgVeRtdernki(ag, thre fifadom&hherent in

the food or drink,_ s enhanced, and the flavor conpqgnents _.are retained
ooy orBred b inshiza 3B RE, cd il reyet neovel TRIAE T aste

compound) is 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 flavor 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 the flavor
with the use of the above compound is accompanied with an
effect of sustained release, the concentration of the
active flavor 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 having a
slight acid taste, it can be applied to a wide range of
foods and drinks without impairing 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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favorabl pr6bpyeyrean be retained until the food or drink is eaten or

drunk, (b) that when the above conpound is allowed to exist in a processed
food or the Iike, the flavor of the product can be prevented from becom ng
weakened or di sappearing, (c) that since the enhancenent of the flavor
with the use of the above conpound is acconpanied with an effect of

sust ai negifn@irase, the concentration of the active flavor conponent can be
mai ntained within a given proper range over a long time period, and (d)

that since thecebpiengdypotnd preskhti emBBJdefleRkesa1ahst aacg having a
slight acid taste, it can be applied to a wi de range of foods and drinks

wi t hout nopelrth@akbeifii aeoechpbananivhiieh tReahoedgani cdidomisdun@ Whi ch t he
conpound has been added. The present invention has been conpl eted based on
t hese 19rep5ERPENRLBA7BYf thdi figdlowAagogdhneghy, fokaupaesent ienedide Rt
relates to a novel thiazolidine conpound which is an organic conpound
represeniedabygrobp hevlingi thegeameaktiractura @2) thatwaifclthR is a group
having the same _structure as that of the residual group obtained by
r enovi ngrafigupdearavpnrbieinedebyakrémbydaggeoupxyiean aglotogeronr the
aldose-tyie ol igosacchari de or that of the residual group obtained by
r enovi ng2afAehBLeg@ROHPoRES ABNRLAE S€aPBoAYHOGEOENPS! O Ligesasshar 1idst ose-
type oligos%ﬁcgarid% and sglts thereof ., 1r. . ~CoNHCH2CoOH (2)
r at of the residual group obtained by removing an
oxygen atom from the carbonyl group of a ketose or ketose-

type oligosaccharide, and salts thereof.

;CONHCHZCOOH

e

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
the first embodiment of the present invention.

Additionally, the mechanism of retaining and
developing the flavor by the novel thiazolidine compounds
of the present 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
present invention, and is as follows.

That is, as shown in the following formula (3), a
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| nci dentRFS§PCTIB738t 0 be noted that the novel thiazolidine compounds are
covered by the non-volatile thiazolidine conpounds descri bed above in
connection with the first enbodi nent of the present invention.
Additionally, the mechanism of retaining and developing the flavor by the
novel thiazolidine conpounds of the present enbodinment is considered to be
the sanenewelt tlaiabylidtnaooempbahdl ¢ay hpasalicdsneyetepaynds ydeser i bed
above in connection with the first enbodi ment of the present invention, and
is as folbbwey Thaequslibsismowsactivhe following formula (3), a 20
DF55PCT/ B778 novel thiazolidine conmpound (a) produces cysteinylglycine (b)
by an equilibriumregaction. CONHCHZCOOH (a) CONHCH200OH R CHO or R2R3CO
(3) SH NH2 (b) (c) gaNfﬂthJQCHDhy|g|ycine (b) produced by the equilibrium
reaction c ctively the sulfide bonds present in a food or drink by

t he reduci its thiol group. As a *esult, the potentially aromatic
thiol present in the form where two nolecuTes of an aromatic thiol are
di sul fi de§ bonded NHwhere an aro i i di sul fi de-bonded to a
non-vol ati I’ & hi such as cysteine, releases the aromatic
R
(a)
CONHCH,COOH
/ ; + R'CHO or RZR3CO (3)
SH NH,
(b) (e) (d)

The cysteinylglycine (b) produced by the equilibrium
reaction cuts reductively 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 disulfide-
bonded or where an aromatic thiol disulfide-bonded to a
non-volatile thiol such as cysteine, releases the aromatic
thicl, and the released thiol develops and enhances the
aroma. Further, the cysteinylglycine (b) produced by the
above reaction produces further aroma components when its
thiol group undergoes a further chemical change by heating
or the like. Meanwhile, as the cysteinylglycine (b) (a

thiol compound) once produced or released from the
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thiol, apgstperygiegsed thiol develops and enhances the aroma. Further,

t he cystelnngIyC|ne (b) produced by the above reaction produces further
arona conponents when its thiol group undergoes a further chem cal change
by heating or the Iike. Meanwhile, as the cysteinylglycine (b) (a thiol
conpound) once produced or released fromthe 21 DF55PCT/ B778 thiazolidine

COMPOUNC 24z 0y, 51 CBURLEBRAUTAY 361 LAD. dL389BRALA DLLRUYLENO di sul fi de

bonds re uctlve y or er90| ché anges i's newy

prOducedd1$é§§é§rQYbb'&ﬁk@lnahﬁigﬁ9%§de'Bénﬁgf?QPuE? %? n@kntalned over a

| ong tine period, whereby thé aronma conponents o S or dri nks whi ch
have beefnadggdingt Hrhbe Eﬂéﬁleb&dbﬂﬁngEQWPQEnQS 9@&1968&%Hﬁb%ad stabl y

over a Iong time peri od, and the aroma corrponents cah be maintained in a

pr oper tevel epbygl ageuat OTBérébeQQ LkBEepeb@dcHAt be hWaenk@adeqr drink
is eaten or drunk. Incidentally, in the above formula (3), the conpounds

(c) and ¢d¢rrepiesentime pkdsq; Wypeebli ghsaaebani denpddeatiseb@se or
ket ose-type oligosaccharide, respectively. Further, the novel thiazolidine

conpoundfoadsoodi dginke whéchr Raent beshoddaedt wigh Qh@tthha&baldﬂweloplng
anount of aroma conponents by changing its anount to be added to a food
or dri nk¢oFpPuhdr noar, banratamaedhbmbbdgnpuamdaiﬂsabfthmelpahhed to be
oxi di zed, and thiol conmpounds present in a food or drink (including raw
mat eri al 3n€hERRORYOR3 &PEBOREAKEeCED be maintained in a proper

developing amount over a lqng time period until the food or

drink is eaten or drunk. Incidentally, in the above

formula (3), the compounds (c) and (d) represent an aldose-

type oligosaccharide and a ketose or ketose-type

oligosaccharide, respectively.

Further, the novel thiazolidine compounds according

to the present embodiment can control the developing amount

of aroma components by changing its amount to be added to a

food or drink.

Furthermore, an aroma thiol compound itself is liable

to be oxidized, and thiol compounds present in a food or

drink (including raw materials thereof) is also liable to

disappear during distribution or preservation of the food

or drink. On the other hand, the novel thiazolidine

compounds according to the present embodiment naturally has

an excellent stability as compared with the thiol compound

and is very advantageously added to and used in a food or

the like, because the novel thiazolidine compounds are

covered by the non-volatile thiazolidine compounds, as has
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di sappeaprsspcngreystri buti on or preservation of the food or drink. On the
ot her hand, the novel thiazolidine conpounds according to the present
enbodi ment naturally has an excellent stability as conpared with the thiol
conpound and is very advantageously added to and used in a food or the

| i ke, because the novel thiazolidine conmpounds are covered by the

non-vol apeére d85820bkdi ABoGANPOUNds, as has 22 DF55PCT/ B778 been descri bed
above. A third enbodi nent of the present invention intended for the

pur pose of attaining the above-described third object of the present
invention will be described below. The present inventors have nade

intensive studheshind esbo@ymehbeosbeMe pbeeehtanfvbaundnt hatehbed
concurrent use of a flavor conpound where an aromatic thiol (volatile

fl avor chopothe)puspdseubti dethondag thecaaborwevdeatirlibedt khdlrdcompound such
as cysteine or the like, the flavor conpound being referred to as

"non-vol abjeetfbévbhe poapentdinwventhenpwéidénbespesictiibed delown addition
to a non-volatile thiazolidine conpound described above in connection
with the firstTeabpuesaent dhvehtopsebeme madeemntensiwrhatvdd eshéoef fects
of the first enbodi nent of the present invention. The present enbodi nent
has beendCRbfpeetba pheus ohierssant favngstheh §hearencyawart, uskey have

f ound tha% mhgg a non-vol ati|l e thiazolidine conpound s _caused to be
present Ph & FodYChr CAPPRKNANWREr o AR ALPHELSR 6#11911 (Ve ledid60 ppm

prEferabkxa%oEOc%mgggnd) is disulfide-bonded to a non-volatile

thiol compound such as cysteine 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 compound described above in
connection with the first embodiment of the present
invention, enhances the effects of the first embodiment of
the present invention. The present embodiment has been
completed based on these findings. In greater detail, they
have found that when a non-volatile thiazolidine compound
is caused to be present 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, and a non-volatile
flavor compound 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 time of eating or
drinking, the flavor of 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
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ppm at tbheS5PoR/BF78ating or drinking, and a non-volatile 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 tine
of eating or drinking, the flavor of the food or drink is enhanced and

the flavor conponents are retained stably over a long tinme period, whereby

the favotkdl eobdlayprdeankbesr eheAedruatithk?3aRE58RETABGS8abh@ food or
drink is eaten or drunk, and the favorable flavor can be devel oped at the

tinme of Bhavoy oandbendenglopbe heodher témenks agdiwgebebwriihgiwngpl easant
odor of the food or drink can be suppressed, thereby inproving the.

pal at abi theyfobdtbe fpbddkeraddi wkerébg phesanpleabadi-nedbr ba&s theen

conpl eted based on these findings. Accordingly, the present enbodi nent

rel ates food orodpbskt cen ber suppaessad, ahtledebgl apprgvtihg thavor of foods
or drinks which conposition conprises a non-volatile thiazolidine conpound
in an anpahataPpilityl10foobepfnrdndradrhbk-volati peekeatoembodpoend and/ or a
reaction flavor in an anount of 1 - 10,000 ppb, both anbunts being at the
time of DeatPRgnofolpiAkeAgbagedephotihetepfondingg-a food or drink with

t he use of such conposition, and the food or drink which has been produced
by such nethodac?ﬂggﬂ%ﬂ%&rl§petﬂée596§eeth§2@?PHiﬁélé§ﬁ§oﬁﬁdaand t he

above fl avor Cﬁ@goun in the forn1oiﬁram1naterials cont ai ni ng t hese

g can Ee, -
conpoundSo™BRRH 48" sEBE R PRI 1BRL ARE S€VeAARIPAe thekdlavor of

foods or drinks which composition comprises a non-volatile
thiazolidine compound in an amount of 1 - 10,000 ppm and a
non-volatile flavor compound and/or a reaction flavor in an
amount of 1 - 10,000 ppb, both amounts being at the time of
eating or drinking, a method of producing a food or drink
with the use of such composition, and the food or drink
which has been produced by such method.

Incidentally, the above thiazolidine compound and the
above flavor compound can be in the form of raw materials

containing these compounds, such as seasonings, extracts,

and the like.

A fourth embodiment of the present invention intended
for the purpose of attaining the above-described fourth
object of the present invention will be described below.

The present inventors have made intensive studies to
achieve the above object and found that the concurrent use
of a non-volatile flavor compound described above, in

addition to a non-volatile thiazolidine compound described
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A fourt hphenbest g of the present invention intended for the purpose of
attaining the above-described fourth object of the present invention wll
be descri bed bel ow. The present inventors have made intensive studies to

achi eve the above object and found that the concurrent use of a

non-vol atile flavor conpound descri bed above, in addition to a

non-vol aausé@etmaé@ﬁﬁg&afoﬁﬁgggﬂnghgefg%Eegmﬁéd%éﬁE%lfBZEé above In

connection with the first e I ment o e present invention, enhances

the eff estes@ht { Pevéht 8bn, CERASHEER! tRE LREcBESSER! thBVEALisen. The present
enbodi mrent has been conpl eted based on these findings. In greater detail,

they havembegifenfiSotSthenptakeh® WA3EnPaSH.begRdpsesbhed above in
connection with the third enbodi mrent of the present invention, that when a

non- vol atbbd&ihéhBzrhsdb8enCesRpUBHeShHEBHEEENt BhBBePEERBAKhgisN aInfrozen
food in a concentration of 0.1 to 10,000 ppm ©preferably 1 to 1,000 ppm at
the tinmegnéakati dgtaabg shesgnhavel dbuhd,f havas eonpodrdtbswhatchasent |y
caused to be present in the frozen food in a concentration of 0.1 to

10, 000 ppeenpdeseridbes abbuvelifOBoppbcatonhwithnehef théati ng, the flavor of
the frozen food is enhanced and the flavor conponents are retained stably
over a |ongodimentpefi bHe pheseny tdhwehiionablkbat| when eanobe retai ned
until the frozen food is eaten, and the favorable flavor can be devel oped
at the tVaeabileathhgzehédingzeampovad aAdcawnedeby PRepugseadsdm aodor of

t he froz?n f ood cag be )
rozen food in a concentration of 0.1 to 10,000 ppm,

preferably 1 to 1,000 ppm at the time of eating, and a non-
volatile flavor compound is concurrently 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 is enhanced and the
flavor components are retained stably over a long time
period, whereby the favorable flavor can be retained until
the frozen food is eaten, and the favorable flavor can be
developed at the time of eating the frozen food, and
whereby the unpleasant odor of the frozen food can be
suppressed, thereby improving the palatability of the
frozen food. The present embodiment has been completed
based on these findings.

Accordingly, the present embodiment relates to a
composition for retaining and developing the flavor of
frozen foods which composition comprises a non-volatile
thiazolidine compound in an amount of 1 - 10,000 ppm and a

non-volatile flavor compound and/or a reaction flavor in an
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suppr essgas5pdEyEPYgi nproving the palatability of the frozen food. The
present enbodi nent has been conpleted based on these findings.

Accordi ngly, the present enbodinment relates to a conposition for retaining
and devel oping the flavor of frozen foods which conposition conprises a
non-vol atile thiazolidine conpound in an anmount of 1 - 10,000 ppm and a

non-vol aihbent! 8¥01 comBoYRg BBM) Obofn BAGLKER HEAUA! kN AR 35 R3PCT/ BIVS

amount of 1 - 10, 000 ppb, bot unt's belng at e’time o at’i ng,

met hod 0&a9£ﬂ€PC£“ﬂe€h6&05§”p§eaﬁcgﬁggatE§OE§E ?EodS%thCQﬂEO%E%i%?§ and

the frozen fodod which has been pro y such netho I ncidentally, the

above- desgeh besmpbi 2 0bh(li BRd €ABPE¥RYeaNdobRewRRBKEHERSHidbed non-vol atile
flavor conpound can be in the formof raw nmaterials containing these

conpoundsroducbdapyseasanmegiodextracts, and the Ilike, as is the sane as
in the third enbodi mrent of the present invention. Afifth enbodi nent of
t he present inieoidentablegpdede &bovehdepurpbed 6hiatbaiding t he
above-described fifth object of the present invention will be described
bel ow. Taemppysdnandntbet ebsvhadesoradbednhensivod astilei €datveor achi eve t he
above object and found that when a non-volatile thiazolidine conpound
descri be@cBpavRdi gaBohgedni shewifphm phe rir s terdedismeontefintimg present
invention, is added before heat sterilization during the production
process Bhese compounds, such as seasonings, extracts, and the

like, as is the same as in the third embodiment of the

present invention.

A fifth embodiment of the present invention intended
for the purpose of attaining the above-described fifth
object of the present invention will be described below.

The present inventors have made intensive studies to
achieve the above object and found that when a non-volatile
thiazolidine compound described above in connection with
the first embodiment of the present invention, is added
before heat sterilization during the production process of
a retort food or at the time of opening the package of a
retort food to cook or eat it, the unpleasant odor of the
retort food can be suppressed easily and effectively. The
present embodiment has been completed based on these
findings.

Accordingly, the present embodiment relates to a
method for improving the flavor of a retort food, in which

a non-volatile thiazolidine compound is added to the retort
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a retortpfFesdacoyraygthe time of opening the package of a retort food to
cook or eat it, the unpleasant odor of the retort food can be suppressed
easily and effectively. The present enbodi nent has been conpl eted based on
these findings. Accordingly, the present enbodinent relates to a nethod
for inproving the flavor of a retort food, in which a non-volatile

thiazol i dbbe, cenReEBY tReaddpdeh@ahieoti8lkobl 28eDreBel BLHES f@edpanher eby

t he unpl easant odor of the retort food can be suppressed. The details of
t he mechsopppebswedthe retort odor can be suppressed by the nethod of the
present enbodi nent remain to be elucidated. However, the present inventors

assunme at presBhé dbshilbeoaddnd meBh¥alahi hewt Bhazekidirie ogeemeaund reacts
wi t h al dehydes and/ or ketones which are thought to be one of the causes of

the retobe sdppreandd bgkehet hetrhsdnofoltaki beeseher ebpodigmenat ort odor is
suppressed. A sixth enbodi nent of the present invention intended for the
pur pose bemainaini hg ehvcabeteddestpweeedrsi thie pajsent dhvemtoxsesent
invention will be described below. The present inventors have nade

i nt ensi v8S§ENEi 8§ Psesgbhki &hatt hheabddedobpactodad ifleurtd irlzatl idkere a
non-vol atile thiazolidine conpound descri bed above in connection with the

first enbBUPREAE 5P3CRE pi&Bend dehvessi and/ps Xedemesownich are
soybean- pcarRer 8heflf 999 BEOFHSt (oL SOYReAR LI 28 (dor, and
makes them non-volatile, whereby the retort odor is

suppressed.

A sixth embodiment of the present invention intended
for the purpose of attaining the above-described sixth
object of the present invention will be described below.

The present inventors have made intensive studies to
achieve the above object and found that when a non-volatile
thiazolidine compound described above in cdnnection with
the first embodiment of the present invention, is added to
a soybean-incorporated food product (or soybean-utilized
food product) either before or during the processing of its
raw materials or at the time of cooking or eating a
soybean-incorporated food product, the unpleasant odor of
the soybean-incorporated food product can be suppressed
easily and effectively. The present embodiment has been
completed based on these findings.

Accordingly, the present embodiment relates to a

method for improving the flavor of a soybean-incorporated
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f ood proDBBEPCEYBNBB before or during the processing of its raw materials
or at the tinme of cooking or eating a soybean-incorporated food product,
t he unpl easant odor of the soybean-incorporated food product can be
suppressed easily and effectively. The present enbodi nent has been

conpl eted based on these findings. Accordingly, the present enbodi nent

rel ates food peetibed,fan whpeaviengohheollazvoe @hiazsaukeade ide@/ReAted 27
DF55PCT/ B778 food product, in which a non-volatile thiazolidine conpound

i s addedisoadtiedstpbthe- sngbepardhedrboed tpdodweld bodsidpress t he

unpl easant, weed-1i ke odor peculiar to the soybean-incorporated food
product . sipprethetbrbudpieasandf, weedpildkenidoryericud aw o e
successivelg described belowin nore detail. First, the first enbodi nent of
t he preséayPeanehnconprorktiedbdoddspricbadti.n nore detail hereinafter. By the
non-vol atil e thiazolidine conmpound according to the present enbodinent is
meant a non-volatile thiazolidine derivative having at | east one
substituent on_ the thiazolidine skeleton. Illustrative exanples of the

thi azol i di ne cBAPYouRBei REPadémeRtsppsl the REGseati vavensdont middobeand
2-(po|yh¥droxgaLkg%§tgiazoLidine-4-canboxy|ic acids. Specific exanples

t hereof PHEFGEEIZSLY, $e8CripreRy 8RRV pABpTOr et Kiex2d1k di ne- 4- car boxyl i ¢ aci d,
2- (1,2,3,4-tetrahydroxybutyl)thiazolidi ne-4-carboxylic acid,

2-(1, 2, 3, 4, 5-pent ahydr oxypentyl )t hi azol i di ne- 4- car boxylic

First, the first embodiment of the present invention
will be described in more detail hereinafter.

By the non-volatile thiazolidine compound according
to the present embodiment is meant a non-volatile
thiazolidine derivative having at least one substituent on
the thiazolidine skeleton. Illustrative examples of the
thiazolidine compound include thioproline and derivatives
thereof and 2- (polyhydroxyalkyl)thiazolidine-4~carboxylic
acids. Specific examples thereof include 2-(1,2, 3-
trihydroxypropyl)thiazolidine-4-carboxylic acid, 2-
(1,2,3,4~tetrahydroxybutyl)thiazolidine~4-carboxylic acid,
2-(1,2,3,4,5-pentahydroxypentyl)thiazolidine-4-carboxylic
acid, 2-hydroxymethyl-2-(1,2,3,4-
tetrahydroxybutyl)thiazolidine-4-carboxylic acid, 2-
(1,2,4,5-tetrahydroxy-3-glucopyranosyloxypentyl)
thiazolidine-4-carboxylic acid, and the like. There may be
mentioned, as further examples thereof, 2-(1,2,3,4-
tetrahydroxybutyl)thiazolidine-4-carbonyl-N-glycine and 2-

(1,2,3,4,5-pentahydroxypentyl) thiazolidine~4-carbonyl-N-
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aCl d, Z-DFHBB@ymvmyl - 2_ ( 11 21 31 4-
t et rahydr oxybut yl )t hi azol i di ne-4-carboxylic acid, 2-

(1, 2, 4, 5-tetrahydroxy- 3- gl ucopyranosyl oxypentyl)

t hi azol i di ne-4-carboxylic

acid, and the like. There may be nentioned, as further exanples thereof,
2-(1, 2, 3,4- tetrahydroxybutyl)thiazolidi ne-4-carbonyl-N-glycine and 2-
(1,2, 3, 4gbypeneahyer exyperneyl tbhadaeki dhneofneaihony wiNh2& HaF22ReHB778

as referred to above in connection with the second - enbodi nent of
t he presembodimenti ofi. thhepeetbhazahivénieonQnpounds can be obtai ned by an

gl yci ne,

ordinary nmethod in which cysteine and an al dehyde are

other in an aqlkess shliatbdhdindetompeuhdal cka bdkkabitae nedndivt iaons.
description will be given to a method for preparing the conposition of the
present enfdbdangnmetbpd det ahiichg cysdedeeclanpi By thiechyaioraref a food or
drink. The preparation of the conposition of the present enbodi nent
particul 8eRgtrAnisl ercbppotheat ia aonaquelatsi Ise luftiiazolindiere conpound is
contained as the active_ ingredient. As such a thiazolidine conpound, a
BPPYrataftPaBléadingy goneiitd onisi-azol i di ne conpound can be used.

CONMET Ci
Furt her,

if possible, a natural substance containing the thiazolidi

reacted with each

Next, a

i s not

ne

conpound or a ¥§%KEneti €esFEaRtieR Wilklube OLVER &PoRi detdosayfodl so be used

as it is, Its form

al so nqot particularly limte

i i d
into appP5SPP5f8gf5b§5099895é§168m85r§Pegpéﬁ§@@§,embOdiment for

retaining and developing the flavor of a food or drink.

The preparation of the composition of the present
embodiment is not particulérly limited except that a non-
volatile thiazolidine compound is contained as the active
ingredient. As such a thiazolidine compound, a
commercially available or synthetic thiazolidine compound
can be used. Further, if possible, a natural 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 powders, granules,
liquid, paste and the like with or without using an
excipient or diluent, regarded as appropriate. This
includes a variety of seasdnings containing the
composition.

And, foods and drinks whose flavor is to be retained
and developed with the use of a composition of the present
embodiment for retaining and developing flavors, are not

particularly limited, insofar as they can exhibit the
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liquid, pestsecamgrtde like with or without using an

exci pient or diluent,

regarded as appropriate. This includes a variety of seasonings contai ning

t he

conposition. And, foods and drinks whose flavor is to be retained
devel oped with the use of a conposition of the present

enbodi nent for

and

retaining and devel oping flavors, are not particularly limted, insofar as
they caneez@¢@stiﬁb@nanEE§5E§Iﬁ§7ZSc8ﬁ BsieibAl 8RdedePyrigng a
0

conposition of the present”™ enbo

i ment r retaining and devel opi ng

flavors, embedihbrt €opposthifinySaHacde0b1agdad. fAavexaypvdenoftnguch foods
and drinks, there may be nentioned soups such as a consonme soup, corn

soup, soopmposithbnese ueed! 68, addddt heaki kkamppewderfy saieds Fdiodgs such as
flavori ng seasonings and the |ike, liquid seasonings such as soup stocks,
di ppi ng sadcésinksy theds meyved manthenkdt spaps duphi B¢ 2aEORSchaNe
Japanese noodl es and the like, cup noodl es, beverages such as coffee, and
pr ocesse8oupat cprndaotip, saohpasohaghingees noodtats, bahlds thand itkdee | i ke.
Various frozen foods nay be also nentioned. Next, a description will be

gi ven toPaw@erkodepspningsaspichgaandlduveliopi sgasbeaihibasvendoftha f ood or
drink with the use of the conposition of the present enbodinent for
retai ni ng188d 4&GBLEpFAGSPRENTFAGHER AS 66UPd SO CKSdedSPR3RTT SaMCEse
above-de§8£i9ed mechani . sm how f| avors are  retai ned and devel oped with a

oods served in the hot pot, dipping sauces for
Japanese noodles and the like, cup noodles, beverages such
as coffee, and processed meat products such as hamburgers,
meat balls, and the like. Various frozen foods may be also
mentioned.

Next, a description will be given to a method for
retaining and developing the flavor of a food or drink with
the use of the composition of the present embodiment for
retaining and developing the flavor.

As could be understood from the above-described
mechanism how flavors are retained and developed with a
thiazolidine compound according to the present embodiment,
the point is that the effect of retaining and developing
the flavor can be exhibited when the thiazolidine compound
contained in a composition of the present invention,
coexists with other flavor components at the time of eating
or drinking. Therefore, the timing and method of adding
the composition, the form of the composition to be added,
and the like can be selected from a wide range. Concerning

the amount to be added, the composition is added in such an
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t hi azol i grpepcopRRURd according to the present enbodinent, the point is
that the effect of retaining and developing the flavor can be exhibited
when the thiazolidine conpound contained in a conposition of the present
invention, coexists with other flavor conponents at the tinme of eating or
drinking. Therefore, the timng and nethod of adding the conposition, the

form of sheusemBREL! ienehgubesaddad, thah | Sgleected from a
wi de range. Concer ning ethg aﬁount to %eggﬁgggg Fﬁggggng%gi Fon is added in

such an aﬁh95558@m5%ﬁ8tagouﬂ&atzeatidiiheea%mg%nhhat Fole detid18d §ff ect can

be exhibited with the thiazolidine conmpound. For exanple, n 'the case of

a chi ckethegooasanmersauphitRenceBResinkOBoLp, Rhef ebalplyiadded 1or used at a
concentration of 1 to 1,000 ppmat the time of eating. Finally, a

descri ptpoaferbblpeaddednotrouske adi at Ebbhdehera®fiohhe rcampesiitiocgy of the
present enbodi nent for retaining and devel oping the flavor of a food or
drink. Themcatpbbet tomeobft batpngsent enbodi ment can be distributed as it
is or in the formof seasonings obtained by mxing the conposition with
ot her flavor cBhpahé¥isa dFacrhptiont widh hesgibenditst thleuted in the form
of a processed food produced by using the conposition of the present
i nvent i of1SBEEBHALYN Phetbeceonnbenbsdionent thet beesente mbodivent on Wil |
be described in nore detail hereinafter. First, the novel conpounds per se
of the pﬁggeﬁgtalnlng and developing the flavor of a food or drink.
The composition of the present embodiment can be

distributed as it is or in the form of seasonings obtained

by mixing the composition with other flavor components.

Further, it can also be distributed in the form of a

processed food produced by using the composition of the

present invention.

Secondly, the second embodiment of the present
invention 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) representing the
novel thiazolidine compounds of the present embodiment, R
i1s 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 residual group
obtained by removing an oxygen atom from the carbonyl group
of a ketose or ketose-type oligosaccharide. Suitable

examples of the aldose when the novel thiazolidine conmpound
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enbodi neDESHPICIT /B 7descri bed. I n the above general formula (2) representing
the novel thiazolidine conpounds of the present enbodinent, R is the sane
in structure as the residual group obtained by renoving an oxygen atom
fromthe al dehyde group of an al dose or al dose-type oligosaccharide or the
resi dual group obtained by renoving an oxygen atomfromthe carbonyl group
of a ket ofethe kekessett m@o@iih@;@&aq@aﬁé@.ms@g@plgro | s afqd he

al dose when the novel thiazolidine conmpound 31 DF55PCT/ B778 of the present
enmbodi neafldopentedeisn sfuetd apr cdueise,i nalbide aldapantioses; dxd as xyl ose,

ri bose and the like; and al dohexoses such as gl ucose, gal actose, nmannose
and the alidebexbsaswsiuoh, adsy dlhecejoserllaqo s, gesandwmrdnde ige neant an
ol i gosacchari de having an al dehyde group, and the polynerization degree of
t he ol i géd&€chaMeaawihs Lier, efoar ditley alatome-tApte0 A iwWreraddieamialelid hi azol i di ne

conpound of the present invention is used in food products. Illustrative
exanpl esT"éRNSuER &4 iglogesshanisiehagtsyar amardldelivid ieupyaldaraseshd act ose,
cel l obi ose _and the like. Further, illustrative exanples of the ketose

i ncl ude PPAYPESE zatden detge egy etthdthiec qedesd asthatigladvelprdfieralivli ne
conpounds e prﬁﬁent enbodi nent. wi || be described. The novel

t hi azol | &P%Ealtfzgnﬁ(?u q¥hen the poedntthigasddidisin compadmbithel, e.g., by
o on BB RS G e S A ! o5
examples of such an aldose-type oligosaccharide include
maltose, lactose, cellobiose and the like. Further,
illustrative examples of the ketose include fructose.
Next, the synthetic method of the novel thiazolidine
compounds of the present embodiment will be described.
The novel thiazolidine compounds of the present
embodiment can be obtained, e.g., by an ordinary method in
which cysteinylglycine is reacted with an aldose or aldose-
type oligosacohride, or a ketose or a ketose-type
oligosacoharide in an aqueous solution under neutral to
alkaline conditions.
Next, a description will be given to a method for
preparing the composition of the present embodiment for
retaining and developing the flavor of a food or drink.
This is the same as has been described above in connection
with the first embodiment of the present invention.
I.e., the preparation of the composition of the
present embodiment is not particularly limited except that

a novel thiazolidine compound of the present embodiment is
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ol i gosacphsrpce/RM7en agqueous sol ution under neutral to alkaline
conditions. Next, a description will be given to a nethod for preparing

t he conposition of the present enbodi nent for retaining and devel oping the
flavor of a food or drink. This is the same as has been described above in
connection wth the first enbodi nrent of the present invention. |.e., the

preparat&8ﬁt91né&ea§OEHQSEEEQGeOEnQQEdi@P%§en%uﬁﬁ?gdhg%@ﬁ I's not

particularly Iimted except that novel thiazo i ne conpound of the

present €NDRLLIEALneScSRpbhRaPEdnBREB60RE AEAST 23S hhRELARH Ve i ngredient.
Such a novel thiazolidine conpound can be obf ai ned, as has been descri bed

above, byegcpepeacanbdbnapy HepledseFyrkiifhry heRfSd.bl eurdrak)t et i c
reaction m xture of thiazolidine containing the thiazolidine conpound, may

al so be peedilbte,i & bgnthbeeeveeactisnf Al MtugeabFo thakzpRalildiee arly
limted, and it can be fornmed into appropriate forns such as powders,

gr anul esgohtginingpakeethhdzbhedinkecompbnd, maiyt A0Wo B MG edn a@xci pi ent
or diluent, regarded as appropriate. This includes a variety of seasonings
cont ai ni kg the conpound. Next, a description will be given to a nmethod for
retaining and devel oping the flavor of a food or drink with the use of the
conposi tion ofMeheopersehtsefiboni ieneléor noteparninylamdydéielidpidag t he
flavor. This is the sanme as

and it can be formed into appropriate forms such as

powders, granules, liquid, paste and the like, with or

without using an excipient or diluent, regarded as

appropriate. This includes a variety of seasonings

containing the compound.

Next, a description will be given to a method for

retaining and developing the flavor of a food or drink with

the use of the composition of the present embodiment for

retaining and 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

mechanism how flavors are retained and developed with a

thiazolidine compound according to the present embodiment,

the point is that the effect of retaining and developing

the flavor can be exhibited when the thiazolidine compound

contained in a composition of the present embodiment,

coexists with other flavor components at the time of eating

or drinking. Therefore, the timing and method of adding

the composition, the form of the composition to be added,
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has beenpggspeirprd7gbove in connection with the first enbodi nent of the
present invention. I.e., as could be understood fromthe above-descri bed
mechani sm how fl avors are retai ned and devel oped with a thiazolidine
conpound according to the present enbodinment, the point is that the effect
of retaining and devel oping the flavor can be exhi bited when the

t hi azol i ghaetganmpeouad ORkAal kR~ Sitiia@n he :
B8dcafoBk b@?@c&?d FEOHPES L RN rQh ol leﬁgﬂqugéting

enbodi ment, coexists with other flavor conponents at” the ti

or drinkthg. aibanef ebepet Badkdy. R e2RanpBined o@f j3ddi 1B AP | tion,
the formof the conposition to be gddeg?%SS DESS%%T%@?%@'%EH t he %ﬁ e can

be sel ecamduhtofhatWigeehgiges €ARECLReNGesltFRAERHAH! e added, the
conposition is added in such an anount that it ensures that the desired

ef fect camhbbierli tvitadthet khikeolhidazel icdmpousenPOouRE. exAmpPeaMle, in
the case of a beef consomre soup, the conposition is preferably added or
used at &heonseest pft robeeff tohsomm@OGouppmtale hapbiste ioh @ati ng. Finally,
a description will be given to the distribution of the conposition of the
present BEB&ErABAY afidedr eralsiedgasnd deonckofiradivhe offl dvdio df, G0 ood or
drink. This is also the sane as has been described above in connection
with thePPPr &t ERBo8imenpforathadpresent invention. I.e., the conposition

of the presenthnbgginent can ,be distributed as it is or in the form of
seasoni ngs nally, a description will be given to the

distribution of the composition of the present embodiment
for retaining and developing the flavor of a food or drink.
This is also the same as has been described above in
connection with the first embodiment of the present
invention.

I.e., the composition of the present embodiment can
be distributed as it is orlin the form of seasonings
obtained by mixing the composition with other flavor
components. Further, it can also be distributed in the
form of a processed food produced by using the composition

of the present embodiment.

In the third place, the third embodiment of the
present invention will be described in more detail.

The non-volatile thiazolidine according to this
embodiment of the present invention is the same as has been
described above in connection with the first and second
embodiments of the present invention.

By the non-volatile flavor compound according to the
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obt ai necbiwspa /w74 he conposition with other flavor conponents. Further
it can also be distributed in the formof a processed food produced by
using the conposition of the present enbodinent. In the third place, the
third enbodi mrent of the present invention will be described in nore
detail. The non-volatile thiazolidine according to this enbodi ment of the

present hryesii OBmbSdiMEnsalE ASaNRS BECHasOBsEhi Bed-abeug,ig connection
with the first and second enbodinents of the present I nvention. By the

non- vol atéomgolih@VOtasorpasadsacene depgmbeibheo84+RESERGIAB{ 48 Boagent
enbodi nent i s nmeant, as has been described, a conmpound stabilized by the

formati doetleéheani avbhadechbendolbetveenias aleweki eohPpbahdfvahatal e flavor
conmpound) and a non-volatile thiol. Illustrative exanples of the aromatic

thiol (vobatvékatideothtobpoubtllustehudlee exgmplds bdr yhaetkanathicol (FM),
2-net hyl -3-furanthiol (MT), 2-(1- nmercaptoethyl)furan (MEF), and the |ike.
|11 ustrathiel éxahptideoflaterncompolnti| énthiide,i rechuge2eyst ei ne,
glutathione, and the like. Illustrative exanples of the food and drink
accor di nfurybmetbapetbéal ¢FMBYI nenmethyludefuoapshiodh (META, c8nddme
soup, corn souE, SOUE for Chinese noodles, and the |like, powdery
seasoni NYRT SR RCAELY L h{vFrRg (MEESonPRgsthARd1like . | Ikéustirgtideseasoni ngs
such as SO%@ itock%, dipging sauces for foods_served in the hot pot,
di ppi ng _exampies o he non-volatile thiol include cysteine,

glutathione, and the like.

Illustrative examples of the food and drink according

to the present embodiment include soups such as a consommé

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

powdery seasonings such as .flavoring seasonings and the

like, liquid seasonings such as soup stocks, dipping sauces

for foods served in the hot pot, dipping sauces 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

0.1 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 0.1 to

10,000 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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JapaneseDnbbHtEegR728d the |i ke, cup noodl es, beverages such as coffee, and
processed neat products such as hanburgers, neat balls, and the |ike. The
t hi azol i di ne conpound is added in an amount of 0.1 to 10,000 ppm
preferably 1 to 1,000 ppm based on the weight of the food or drink, and

t he non-vol atile flavor conpound in which an aromatic thiol (volatile

fllavor conpound@ hendisubtide- bRnded1iaineneBmpshall hddt #n@ ndwch as
cysteine or the like is added in an armount of 0.1 to 10,000 ppb,

pref erabirglatinelf080oppbompased @Ayt be waided byofanyhedae@d Kcrdrdak, the
anounts being at the tine o eating or drinking. 35 DF55PCT/ B778 The
non- vol apowderhmazdhigdi h¢qoddpairdnandrt benankevol atile flavor conpound
may be added by any neans such as powder mixing, liquid mxing or the

li ke. The effe€hehaffbetnhebsbrendobbenviehiewhen- thlahiohe votlkitdael i di ne
conpound and the non-vol atile flavor conpound have been added either at
the tinetBiagpédddénagcanpoupdoeadsithe nbha-vode tdiledfilakoar campcnd i me of
eating the food or drink. In the fourth place, the fourth enbodi nent of
the pre88fe PREBnAAGARAWRLENBE a&sEhiepddmen ofopaodiicding anse non-vol atil e
t hi azol i di ne con oungeaccording to the present enbodinent is the sanme as

has beenPURSEPERBE the £eRAeOEi 84 1Rk Tt BE fthest imed ofe @atd nehiid® ment s of

the presgnl LOvVGDLLQM

In the fourth place, the fourth embodiment of the
present invention will be described in more detail.

The non-volatile thiézolidine compound according to
the present embodiment is the same as has been described in
connection with the first and second embodiments of the
present invention.

The non-volatile flavor compound according to the
present embodiment is the same as has been described above
in connection with the third embodiment of the present
invention.

Illustrative examples of the frozen foods according
to the present embodiment include processed meat products
such as hamburgers, croquettes, Chinese dumpling with
minced pork and vegetable Stuffing (gyoza), steamed Chinese
pork dumpling wrapped in a thin flour-and-water pancake
(shao-mai), and the like; fried shrimps; processed rice
products such as baked rice balls, pilafs, Chinese fried

rice (with eggs, shrimps, etc.), and the like; gratins;
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The non-ppkapcierfilzgvor conpound according to the present enbodinent is
the sanme as has been descri bed above in connection with the third

enbodi ment of the present invention. Illustrative exanples of the frozen
foods according to the present enbodi ment include processed neat products
such as hanburgers, croquettes, Chinese dunpling with m nced pork and

veget abl pistkti OBifhg¥ezabodieednmedrel A% ; RAYrcdU@Itshg v apped in a
thin flour-and-water pancake (shao-mai), and the |ike; fried shrinps;

processedhihaese-fladueed sice serbaldedn’ aC®okal;l andpithaf 9.1 K& nese fried
rice (wth eggs, shrinps, etc.), and the like; gratins; 36 DF55PCT/B778

' pi zzas; Chi nesthaotHliespldiding Ebfpoundgiedaddes iih achiap@sertf logvored rice
served in a bow; and the like. The thiazolidine conpound is added in an

amount of.10te 16, 000000mppprefeechbigblly td 1 00,00@drypibaseat et amhd he
wei ght of the frozen food, and the non-volatile flavor conpound is added
in an anwahghsf of. theo £10ze00 fppkl, apdeftrdramion-irolatl 1@0E lgpar based on the
wei ght of the frozen food, the anounts being at the tinme of eating. The
non- vol aFPIEOVRAa 26| rdded dompoummoand woffe Ondntovdltatdidle pkavor conpound
may be added by any_neans such as owder mxing, liquid mxing or the
like. ThPEef&reReYsanto as OHésp@@en%@égér oBe #hgbed ght ednridetion with the
third egbodine t of tgg present invention. The effect has been observed
when t he 58ﬁ990E893Pet e amounts being at the time of eating.
The non-volatile thiazolidine compound and the non-
volatile flavor compound may be added by any means such as
powder mixing, liquid mixing or the like. This is the same
as has been described above in connection with the third
embodiment of the present invention.
The effect has been observed when the non-volatile
thiazolidine compound and the non-volatile flavor compound
have been added either at the time of producing and
processing the frozen 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 of the

present invention.

In the fifth place, the fifth embodiment of the
present invention will be described in more detail.

The non-volatile thiazolidine compound according to
the present embodiment is all the same as has been
described in connection with the first and second

embodiments of the present invention.
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t hi azol i gFrpepcoypeupd and the non-vol atile flavor conpound have been added
either at the tinme of producing and processing the frozen food or at the
time of eating the frozen food. This is also the sane as has been

descri bed above in connection with the third enbodi nent of the present
invention. In the fifth place, the fifth enbodi mrent of the present

invention willTherdesgyi Eédmiaﬂth"!ghgddgka:ﬁhqu@?a@Q@éV%h%}nyl%st Rizazol i di ne
conmpound according to the present enbodinent I1s all the Same as has been

descri beghenreesprectbelsWatBorBenki ot takdpseceRd cameediEi,s of the
present invention. 37 DF55PCT/B778 There may be nentioned as illustrative

exanpl essaticesheutat ast mba@dsagee)r dhAtet @allke , PRFARr AW EHYRNL,  sauces
such as neat sauce, white sauce, dem grass sauce, and the |iKke;

| i qui d-tspe mhredikeasddignds-tybewsixedupeasofilihigises stidwede RIUPsIgES;
processed meat products such as hanburgers, meat balls, and the |ike;
processeduseateodripeodoctrsidgesh axoskasredncath prasiuets maekerad s cooked
with fernented soybean pastes, and the like, all of which are packaged in
heat - r eshgthnrIpaskagest( befldst packages ldke ;cproaioseres) seafvoas retort
pouches, cans, bottles, and the |ike. The anpunt of the non-volatile
t hi azol i BFREVEEAPEURE aBs siermesy filstl Relsy elsi, nimaskers lisormpaaeed h tdesi r ed
ef f ect %f t he presen enbodi nent can be exhi bited. For exanpl e,
ermented soybean pastes, and the like, all of which are
packaged in heat-resistant packages (retort packages or
containers) such as retort pouches, cans, bottles, and the
like.
The amount of the non-volatile thiazolidine compound
is not particularly limited as long as the desired effect
of the present embodiment can be exhibited. For example,
in the case of foods such as meat sauce, white sauce,
curry, 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
materials to be retort treated. The raw food materials
added with the non-volatile thiazolidine compound is
charged and sealed in, e.g., a retort pouch, and is
subjected to heat sterilization (retort treatment).
The non-volatile thiazolidine compound may be added
by any means such as powder mixing, liquid mixing, or the

like.

As regards the timing of adding or using the non-
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in the cBEBSPET/ROUS such as neat sauce, white sauce, curry, or the like,

the non-volatile thiazolidine conpound is added in such anmount that it is
in an anount of 1 to 10,000 ppm preferably 10 to 1,000 ppm at the tine
of eating or drinking, based on its weight, to raw food materials to be
retort treated. The raw food materials added with the non-volatile

thi azol i dobettdEpeHNdzbs idghar gefpanddsedhed ciffect &f stppleddimpuch, and
is subjected to heat sterilization (retort treatnent). The non-volatile

t hi azol i theeretopoubdorajiabebadaedbshy vady wheanthelebndsriemwdare n xi ng,
liquid mxing, or the like. As regards the timng of adding or using the

non 38 DEB5BREFLBAIReveabapbuadt hisazadded ee therpdetdre htieefifact of
suppressing the retort odor has been observed when the non-vol atile

t hi azol i dabheréedpoofidai seiadaed feotherebaibriectee tawhemt erials of a retort
food are subjected to heat sterilization (retort treatnent) during the
product i 8herplogasdonf (resorst treatoment)aduriadt ithe @rocherting the retort
package to cook it after the heat sterilization (retort treatnent), or at
t he ti meP&PCBEENPHgthBe reépsitt fopdek afe the &dmeoofdopeniing thHevever, in
considerat%on of Lhe primary object of heating a retort food, i.e

sterilizaf 8ht BRGEAE GegreeXof ti REtert ébe braduptraddilrgticre rgibrt odor

?Li;23|}3?%88%8ﬁ§%hﬁgm§ét3%;g§|g% E%% t&%%o%% E%%%ﬁn@P%ﬂ¥”¥€@§f¥'le
package to eat or drink it. However, in consideration of
the primary object of heating a retort food, i.e.,
sterilization, and the degree of the effect of suppressing
the retort odor at the time of eating or drinking the
retort food, the non-volatile thiazolidine compound is the
most suitably added to the raw materials of the retort food
before the raw materials are subjected to heat
sterilization during 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-franthiol with cysteine, i.e., 2-methyl-3-franthiol
crysteine disulfide) or the like, a reaction flavor, or the
like, can of course be concurrently used, in addition to
the non-volatile thiazolidine compound according to the
present 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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nost sui DEbBbpcadBedsto the raw materials of the retort food before the raw
materials are subjected to heat sterilization during the production
process of the retort food. Incidentally, a disulfide conpound

(non-vol atile flavor compound) such as MFT-Cys (a disulfide of 2-nethyl-
3-franthiol with cysteine, i.e., 2-nmethyl-3-franthiol crysteine disulfide)

or the |pkessareeanti efimkl #4@r ther hed® sliek@1iGAR1GM G $RHPEe concurrently
used, in addition to the non-volatile thiazolidine conmpound according to

the prepeptiechedipentinited aet abhgf @edthe preetally dheatretign | ized at
tenperatures of about 100 to 130C for several mnutes to several tens of

m nut es. tHeatment tha benpehdkewed, ahe 3%eDr23BCYH BEAS thi@lsSWamh dwd tine
for the heat sterilization are not particularly limted as |Iong as the

ef fect ofarhéedebutt int eegbmrdanceawilth anhioeddcargnthetthed.et ort treat nent
can be carried out in accordance with an ordinary nmethod. Finally, the
si xth enbodi nent of the present invention will be described in nore
detail. The non-volatile thiazolidine conpound according to the present
enbodi nent is BtPaLlh¥,shhe aixkhsepbedimgascpifthsdiei preseméction with the
first and sec%nd enbodi ments of the present invention. There may be
ment i onedP¥ERFLPOsPEALi P8 ER&MBIDEDOAN meaes S\p¥adA--i ncor porated or
-utilized food Rroducts . ) 4 ,
The non-volatile thiazolidine compound according to
the present embodiment is all the same as has been
described in connection with the first and second
embodiments of the present invention.
There may be mentioned as illustrative examples of
the soybean-incorporated or -utilized food products
according to the present embodiment, soybean curds, bean
curd refuses, soybean milk, soybean proteins, and food
products using soybean protein or aqueous solution thereof,
such as hams, sausages, hamburgers and the like. Moreover,
soybean oils extracted from soybeans, and the like, may be
mentioned.
The amount of the non-volatile thiazolidine compound
is not particularly limited as long as the desired effect
of the present embodiment can be exhibited. For example,
in the case of soybean milk, the non-volatile thiazolidine
compound is added thereto in an amount of 1 to 10,000 ppm,
preferably 10 to 1,000 ppm, based on its weight. Also, 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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accor di npre6pPChr¢gBAr@sent enbodi ment, soybean curds, bean curd refuses,
soybean m |k, soybean proteins, and food products using soybean protein or
aqueous solution thereof, such as hams, sausages, hanmburgers and the |ike.
Mor eover, soybean oils extracted from soybeans, and the |ike, may be

menti oned. The anmount of the non-volatile thiazolidine conpound is not

parti cul prriefelrafilied 0atd QN@OAS Poi; IRFLEGreliftC twe iGfhtt he present
enbodi ment can be exhibited. For exanple, in the case of soybean mlk, the

non-vol atile tithazabhdivoe atdQrpetid ziod iaddrd doi@yRind nfh@barmyddd of 1 to
10, 000 ppm preferably 10 to 1,000 ppm based on its weight. Also, in the

case of bgybhesgnmeaoiseistch e powded adiidieg,hilazal i dlinie i e maunchd s added
thereto in an amount of 1 to 10,000 ppm 40 DF55PCT/B778 preferably 10 to
1, 000 pphikisase@hds iitss thel giaime Hye haen-bedmitddsr iy aln diormaestimund may
be added by any nmeans such as powder mxing, liquid mxing, or the |ike.
This is Mﬁéﬁséﬂ?@ &4 fitds epdord igesdy idfedHen yomeewedt iioveniiitdnt he fifth
enbodi ment of the present invention. As regards the timng of adding or

usi ng t he non- AfofrggRrest fibgz dimdinge cfomsising, dn uUssngpttheamadroul arly
limted as %gnq as the desired effect of the present enbodi ment can be
exhi bi t efOL1BEA L&k dhjaeo Lidlinge compowyda Lsdyhamt mastte silachy por at ed

hanbur ger,,. _t.he effect of s ressi,ng the unpl easant odor can be observed

when t he LIGHEFLRE HOB% AT AR TESFGRRF T © ddi BRESHE 1 e of
embodiment can be exhibited. For example, in the case of a
soybean protein-incorporated hamburger, the effect of
suppressing the unpleasant odor can be observed when the
non-volatile thiazolidine compound is added at the time of
processing raw materials, e.g., preparing soybean proteins,
or at the time of making a soybean-incorporated food
product, e.g., cooking the soybean protein-incorporated
hamburger by using the soybean proteins. The effect of
suppressing the unpleasant odor can also be observed when
the non-volatile thiazolidine compound is added at the time
of eating soybean-incorporated food products such as
soybean milk or bean curd refuses. However, in
consideration of the degree of the effect of suppressing
the soybean odor, the non-volatile thiazolidine compound is
the most suitably added either before or while the raw
materials are processed or when soybean-incorporated food
products are made.

Further, it is needless to say that a disulfide

compound (non-volatile flavor compound) such as MFT-Cys (a
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processi DFSSRQTH®IES8 al s, e.g., preparing soybean proteins, or at the tine
of maki ng a soybean-incorporated food product, e.g., cooking the soybean
protei n-incorporated hanburger by using the soybean proteins. The effect
of suppressing the unpl easant odor can al so be observed when the

non-vol atil e thiazolidine conpound is added at the tinme of eating

soybean- disalfdciat et 206 thyatE-tssy antdh AS witQy Repitdiid, of, deampcurd
refuses. However, in consideration of the degree of the effect of

suppr essineghytlhe -fopneavi cdd @y stted meontienl 1atides tdv azad idiwe, conmpound is
the nost suitably added either before or while the raw materials are

pr ocessedeachijoen fdewivean-dmddrepdriesd daanbe pathinterar ey nasked, FH ther, it
is needless to say that a disulfide conpound (non-volatile flavor
conpoundpdgidEh ogs tiFthey siofrer il RRISPEH IRZAA i ind fdaepmind

2-methyl -3-franthiol with cysteine, i.e., 2- nmethyl-3-franthiol crysteine
di sul fi déFCOFrdimg Ibok &hea Preseatt emfddiment.or the |ike, can be
concurrently used, in addition to the non-volatile thiazolidine conpound
according to the present enbodinent. In the foregoing, the present

i nvention has Eeen di vided .into the six enbodi ments and each enbodi nent
has been descrPodde ASTESIRiRG s&de PrePente imyemjdiany hashéeaton- vol atil e

avors o oRosd Lo darrace o HRoHASGs A 1o PAOAEn (e Ther of or o,

the SiX peen described. As can be seen from the foregoing, the
non-volatile thiazolidine compound is used as the agent of
enhancing or improving the flavors of foods or drinks in
accordance with each embodiment. Therefore, the six
embodiments of the present invention constitute a group of
inventions so liked as to form a single general inventive
concept, the concept being the identification of the non-
volatile thiazolidine compound as a flavor enhancing or

improving agent for foods and drinks.

(Brief Description of the Drawings)

Fig. 1 shows an ESI-MS spectra indicating the
formation of a thiazolidine compound according to the first
embodiment of the present invention (Example 1).

Fig. 2 shows an ESI-MS spectra indicating the
formation of another thiazolidine compound according to the
first embodiment of the present invention (Example 2).

Fig. 3 shows an APCI-MS spectra indicating the

formation of still another thiazolidine compound according
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enbodi mrepEFs5@CTYRG7Br esent i nvention constitute a group of

i nventi ons so

liked as to forma single general inventive concept, the concept being the
identification of the non- volatile thiazolidine conpound as a flavor
enhancing or inproving agent for foods and drinks. (Brief Description of

the Draw ngs) Fig. 1 shows an ESI-MS spectra indicating the

formati on of a

t hi azol i dbneheompewnd ea@RAitIE 0F e PriedenteBRANEMN Ofe i 14 esent
invention (Exanple 1). Fig. 2 shows an ESI-Ms spectra indicating the

formati od)of another thiazolidine conpound according to the

first

enbodi nent of the present invention (Exanple 2). Fig. 3 shows an APCl - M5
spectra indi cafigg #heholver rlel @om@iardisidn oaneiteyi itifiyazetwlidie conpound
according 42 DF55PCT/B778 to the first enbodi nent of the present invention
( Exanpl e 918t athiigned asidowsy sthed neo nfEaramgpdre of) st ability between gl ut at hione
and cysteine (Exanple 4). Fig. 5 shows an ESI-Ms spectra of a novel

t hi azol i di ne c&¥geuld showsr @inn g StloMShepeetoad cdfhzodiaveit of

t he present

i nvention &Exanple 8). Fig. 6 shows an ESI-Ms spectra of another novel

t hi azol i &b

& ZO3rRdHHed CARRRUch ¢ ac® 1 % deoridh e rARsintk ramkfd indnt present

invention. (Exanple 9). (Best Mdde for. Carrying Qut the Invention) The

present iTAVeREESSEN HAVSR tHON HEx @ iBed wit h

Fig. 6 shows an ESI-MS spectra of another novel

thiazolidine compound according to the second embodiment of

the present invention (Example 9).

(Best Mode for Carrying Out the Invention)

The present invention will be further described with

reference to Examples.

First, Examples will be given concerning the first

embodiment of the present invention.

Example 1 Synthesis of 2-(1,2,3,4-tetrahydroxy-

butyl)thiazolidine-4-carboxylic acid

17.56 Grams (100 mmol) of cysteine hydrochloride 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 at room

temperature for 72 hours. 300 Milliliters of ethanol was

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

stand in a refrigerator, whereby a paste-like precipitate
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ref erencbrbbPEXABPIIEs. First, Exanples wll be given concerning the first
enbodi nent of the present invention. Exanple 1 Synthesis of

2-(1, 2, 3,4-tetrahydroxy- butyl) thiazolidine-4-carboxylic acid 17.56 G ans
(100 mml) of cysteine hydrochloride and 15.01 g (100 mmol ) of xyl ose were
dissolved in 35 M of pure water, 8.36 m (100 nmol) of pyridine was then

added tweseformadd t Taer eslivkenigwael temereWaH s dadaed aali JrQomand enperat ure
for 72 hours. 300 MIliliters of ethanol was added to the stirred

sol uti onthengreheépitbhtei aaswad slsefltreldo instiand miln of weftdrger alfder Wher eby a
paste-like precipitate 43 DF55PCT/ B778 was formed. The sol vent was renoved
by decanthei dnsodnblet hetpees pitrat eewesedi d3o0lAiad rat i) rheof wat er

After the insoluble matters were renoved by filtration, the remaining

sol uti onreAsloondensdttionabast cdddenseldt tanabowas (carit.i nisdnoladded to

t he condensed solution until a precipitate was about to appear, and the
sol ut i on"éis CPREANUPESL vt @dgedndoi the cohdegseat e laatdrom gintilTke resul ting
crystals_were collected by filtration and dried under reduced pressure.
The crysPAPSiREFELEi ¥Was @PQULtn tRapPPeagaiand tthe isedatulsire Was ttdren wer e
renoved Rgﬁﬁiltra ion, , the resylting solution was condensed, ethanol was

added t oSFhe "8oPHEREN 10 3c 6L LOSEAFOTaOMELRLIBT - aldhe Fe PrddR%Ed

Yool Sgrgteags' LReo ot ol B 11N P Und Wi ed TR Pressure to
reduced pressure. The crystals were dissolved in water
again, the insoluble matters were removed by filtration,
the resulting solution waslcondensed, ethanol was added to
the solution to cause recrystallization, and the produced
crystals were collected by filtration and dried under
reduced pressure to obtain 10.8 g of white powder (molar
yield based on the cysteine: 42.7 %). The white powder was
identified as the target compound since the ion mass number
of the white powder by ESI-MS spectrum (Electron Spray
Ionization-Mass Spectrometry) was, as is shown in Fig. 1
given later, equal to the molecular weight (254) of the

compound obtained by hydrogenating the target compound.

Example 2 Synthesis of 2-(1,2,3,4,5-pentahydroxy-
pentyl)thiazolidine-4-carboxylic acid
17.56 Grams (100 mmol) of cysteine hydrochloride and
18.02 g (100 mmol) of glucose 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 at room
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yi el d bapedspeprl/Resgysteine: 42.7 9% . The white powder was identified as
the target conpound since the ion mass nunber of the white powder by
ESI - M5 spectrum (El ectron Spray |onization-Mass Spectronmetry) was, as i s
shown in Fig. 1 given later, equal to the nol ecul ar weight (254) of the
conpound obt ai ned by hydrogenating the target conpound. Exanple 2 Synthesis

f 2-(1, t d - tyl t by [1isqli -4- i jd 17.56
0 ( @eﬁpérlétﬁ‘%@ 2Ry @%XYlouQ‘gﬂ Yhhot By "?Lzﬁla.cye%& g:zfcgr[e(bc?%{dnlfm \»f’a}(\é of

Grans (100 mmol ) of cysteine hydrochloride an

gl ucose waKBddiksseheedtiin 35 @olﬁftiogw %h\@%%rm tafﬁgtéséoqpi(t]aoc% ) of

pyridi ne was then added thereto, and the res ution was stirred at

room 44 BERRBET/ BTAE beeRepakuite Lels ¥61NQHted %@.Mllﬂéﬂﬂﬁge;a%@fwé?t hanol

was added to the stirred solution, whereby a précipitate wa ormed. The

preci pi t aspeasedoliheagnedmiy offi Wa@ldrg amd Wk pHESRANGRE iHea3WY Mo Of
wat er. The suspension was heated to 50C to give a solution. The solution

was condéfsédtbogimeoat sbQ@ttonat 456 wedert ikedwesd qymeESiFel tbhe i nsol ubl e
matters were renoved by filtration, and the remaining solution was, after
added wi BRORGOLRIO ofl mist H&HTG undefrt reducsidamtessure.ef rMigeriatsawl ublar ni ght .
The resulting crystals were collected by filtration and dried under
reduced MPLé&Sxsr Werghgemoyetsby ¢ idftratilon, e apolvtdre wasnadbtizined (ol ar
yield based on the cysteine: 52.9 % . The white powder was identified as
the targ8PlusApBuUNESzi Af&eth@dces widds 200pdr off meatdanslie ksftddro by
ESI - M5 sg%ctrum , ,

and in a refrigerator overnight. The resulting crystals
were collected by filtration and dried under reduced
pressure, 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 Ionization-Mass Spectrometry) was, as is
shown in Fig. 2 given later, equal to the molecular weight
(284) of the compound obtained by hydrogenating the target

compound.

Example 3 Synthesis of 2-(1,2,4,5-tetrahydroxy-3-
glucopyranosyloxypentyl) thiazolidine-4-
carboxylic acid

17.56 Grams (100 mmol) of cysteine hydrochloride and

34.20 g (100 mmol) of maltose 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 at room

temperature for 72 hours. 300 Milliliters of ethanol was
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(Electr i zati on- Mass Spectronetry) was, as is shown in Fig. 2
gi ven |§?%$§5§§Kéf9$o t he nol ecul ar wei ght (284) of the conpound obtai ned
by hydrogenating the target conpound. Exanple 3 Synthesis of

2-(1, 2,4,5-tetrahydroxy-3- gl ucopyranosyl oxypentyl) thiazolidine-4-
carboxylic acid 17.56 Grans (100 mmol ) of cysteine hydrochl ori de and 34.20

g, (100 nmghdgofonehLoses peLg dLonolued LGSBall ogh . cRube ol glor 8.6

(100 nmo pyr r'di ne " was ere e resultlng solutlon

was 15 B%ﬁ%%%ﬁ%?% siETAEFaCyEE Wferfey “Q“PEF%?%E%'EL FesiEtaon 3220'
et 10 yBhaBdphBad TBhE! GBTALAE. UACLERK BPAY! Breldk RS, Pldkd ©

f or med. T e solvent was renove ecantation he preci pi tate vvas

di ssol veghj n?%QQlﬁ‘itQEeV\@EQF dlééb%edt he '1'0%0&nl1b|o€f MRilesr s Wefe enoved by
filtration, remai ning solution was condensed to about 30 m . Ethanol

was cont {REousky1a8dednkerkhe paRECRABVERl By @1 16k oA, pHeCi pitate was
about to appear, and the solution was then eft to stand in a refrigerator

over ni ghtemdhaingodutadioar yakaksnaehe edoltloe alboaththys of mlt.r a@thanolhe
crystals were then dissolved in water again, the insoluble matters were
renoved wgsfcbhtahiionslihaddesultbi ies aondems edaso ledrdensed,ilared et hano
was added to the solution to cause recrystallization. The produced
cryst al sprecépétbtecved Bbout to appear, and the solution was then

left to stand in a refrigerator overnight. The produced

crystals were collected by filtration. The crystals were

then dissolved in water agéin, the insoluble matters were

removed by filtration, the resulting solution was

condensed, and ethanol was added to the solution 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 based on cysteine: 4.9 %).

The white powder was identified as the target

compound since the ion mass number of the white powder by

APCI-MS (Atmospheric Pressure Chemical Ionization-Mass

Spectrometry) spectrum was, as is shown in Fig. 3 given

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-(1,2,3,4-tetrahydroxybutyl)thiazolidine-4~

carboxylic acid (abbreviated as "TCA" hereinafter), one of
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filtrati i under reduced -pressure to obtain 2.2 g of a white
powder (%gFg?égggrggbased on cysteine: 4.9 %9. The white powder was
identified as the target conpound since the ion nass nunber of the white
powder by APClI-Ms (Atnospheric Pressure Chem cal |onization-Mss
Spectronetry) spectrumwas, as is showmn in Fig. 3 given later, equal to

the nD'e%ﬂ%ahoWQQQH%t&ﬁ%4kﬂTé2&?&éﬁﬂqgggﬁﬁqgégéigééofﬁﬁfﬁ gé@é%ility

dehydrogenating the target conpoun nmpari son® o

bet ween G utabihi QRE, R en@,ls';c_ﬁ{]d{eatl‘]\ilo Iene(_aZP_brev'ate .as "GSH"

2-(1, 2, 3,4-tetrahydroxybuty 1 azo carboxylic acid (abbreviated

as " TCA" nhel8in3aitis) arf?i“%ﬁte‘li%é]:égtgg;éﬁgéé hégﬁ lr;::%{ wlatile thiazolidine

conpounds according to the™ present di ment, i one (abbreviated as

"GSH'  hevegienafalftlalr )amk ra/ R &l i Abied %@b@&é%si'n tergynafter) were
each di ssol ved separately in 50 nM potassi um phosphate sol utions in such

amount t @ogiass iam ehepHatad WL tfidhd iMsudie MERaF etb S@l i §ns were each
adjusted to a pH of 7.0 with an agqueous 1 N sodi um hydroxide sol ution and

t hen | ef coneesttarat iatn rado . 3§ edper athy g Hed Achanpgensv wéré i exchn t he
survival rate of each conponent was neasured by high-performance |iquid
chr omat ogdaptsytedad-ca a gdlldf, 740 ivsl tinder Aaq@uozbuhal Ntdeditmnazol i di ne
conpound had better stability than the glutathione and the cysteine as
shown inﬂ%@fOKQQﬁ\ﬁﬂiuﬂ%ﬁﬁﬂand then left to stand at room

temperature (25°C). A change with time in the survival

rate of each component was measured by high-performance

liquid chromatography. As a result, it is understood that

the thiazolidine compound had better stability than the

glutathione and the cysteine as shown in Fig. 4 given

later.

Example 5 Sensory 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 such amount that the concentration of the compound would
be 0.07% when the soup was eaten. The commercial consommé
soup added with the compound was compared and evaluated
with the same commercial chicken consommé soup but not
added with the compound, concerning the strength and
preference of the flavors by a panel of six experts in
accordance with the evaluation criteria attached to Table

l. As a result, as shown in Table 1, the soup added with
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Exanpl e pps3eegomy 7val uati on of Commercial Consomme Soup System (Part 1)
The non-vol atile thiazolidine conpound obtained as in Exanple 1 was added
to a commercial chicken consomme soup in such amount that the
concentration of the conpound would be 0.07% when the soup was eaten. The
commer ci al consonme soup added W th the conpound was conpared and

eval uat %ﬂﬁi SRR CI é%ﬁ?hf}%gﬁ@mf SPHPnbeE g4 added
W th thgﬁbo dﬂ% concernlng Rhe strength and pretference of the flavors

by a papgly i & pe RN 161 dvbr AGRHK daNE Sord thut o evahadi RNtEr theri a
attached to able 1. As a result, as shown in Table 1, the soup added with

47 DFSSRGHBAAR t (e rargpound (Inventlve) had a S|gn|f|cantly stronger and
nmore preferable flavor than the one but not added with the conmpound
(Control). Table 1 Consomme Soup (Part 1) Eval uation ItensAverage points of
I nventive Strength of Flavorl.0* Preference of Flavorl.3* *Significant

di fferences existed w thTabR gniGossommbeSsip (Fartdy hi gher than 5%

<Eva|uatl0n—eLhLeLLaa_-EaL+ng—é2-—é;4- strong or
rather préferabl e Egalualonitemsferent -1: RatAeragaoairisef Inventiver
non- pref e %%r?gthéf‘f-'iavwak or non- pr er ef apl e 1.0*

Preference of Flavor 1.3*

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

<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

Example 6 Sensory Evaluation of Commercial Egg Soup System
The non-volatile thiazolidine compound obtained as in
Example 1 was added to a commercial egg 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 commercial egg soup but
not added with the compound, and was evaluated concerning
the strength and preference 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 2, the soup added with the compound
(Inventive) had a significantly stronger and more
preferable flavor than the one not added with the compound

(Control).
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Exanpl e pyrsSersomyy fval uati on of Commercial Egg Soup System The

non- volatlle t hi azol i di ne conpound-obtai ned as in Exanple 1 was added to a
comerci al egg soup in such amobunt that the concentration of the conpound
woul d be 0.07% when the soup was eaten. The comerci al egg soup added with
the conmpound was conpared with the same conmerci al egg soup but not added
with the conmpound, and was eval uated concerning the strength and
preference of the flavors by a panel of six experts in accordance with the
evaluation criteria attached ble 1. As aresult, as is
shown in _the followng Tahle Tébl&@ E%% %Jdpd with the rnrmmmrl

(I'nventive) had a Evgﬂuﬁbnn@ﬁg |y st ronger ankberage pointsofihesntve e flayvor than

t he one n ﬂ&nWTU+T?-18—BESSPCT#B778—$abIe 2 Egg
Soup Eval y3r¢ng Qf M¥Aver age points of lnventive SPength of Flavprl.0*

Pr ef er enc ¢ Preferérice obFIQvoB* *Significant| differences g8Fsted with a

significarl Wuon of
Commer ci aliﬁiﬂwmw |Ig g i azol i di ne

conpound obtained as in Exanple 1 was added to anot her conmercial corn
soup different fromthat of Exanple 5 in such anmount that the
concent rExtamml of7 t Nkereomy ubda ot Hoheo 0. OTRmehehal héospupoupas eaten. The

commerci al corn soug agded(gﬁtg gpe
ystem ar

The non-volatile thiazolidine compound obtained as in
Example 1 was added to another commercial corn soup
different from that of Example 5 in such amount that the
concentration of the compound would be 0.07% when the soup
was eaten. The commercial corn soup added with the
compound was compared with the same commercial corn soup
but not added with the compound, and was evaluated
concerning the strength and preference 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
compound (Inventive) had a significantly stronger and more
preferable flavor than the one but not added with the

compound (Control).

Table 3 Consommé Soup (Part 2)

Evaluation Items Average points of Inventive
Strength of Flavor 0.6*
Preference of Flavor 1.0*

*Significant differences existed with a significant level of not higher than 5%.
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conpoun%F@@§ @ﬁ@@gd with the sane comercial corn soup but not added
with the conpoun and was evaluated concerning the strength and
preference of the flavors by a panel of six experts in accordance with t he
evaluation criteria attached to the above Table 1. As a result, as is
shown in the follow ng Table 3, the soup added with the conpound
(I'nventive) had a significantly stronger and nore preferable flavor than
the one but not added with the conpound (Control). Table 3 Consonme Soup

(Part 2) Eval wbdtOn i el A8 iHeh 0o # NMENTY MEs i ¢ eﬂ%éh@{ofl avor0. 6*
Preference of Fl avor 1. 0* *Significant differences existed with a

S'gn'f'Qﬁﬁﬁ|H@”HeégrﬂBEdrHﬁ”H3rérﬁﬂké&@ W PR é Bdd 8t dekamp Des Second

enbodi ment of the present invention Il be described in nore detail with
ref erengadd faxmigy es  hereinafter. Exanple 8 Synthesis of a New Conpound,

2-(1, 2, 3,4- tetrahydroxybutyl)thiazolidine-4-carbonyl-N glycine 100
MIligrams (0.56 mmol) of cystenyl glycine (product of Sigm Co., Ltd.) and
84 ng (0.56 nmol) of xylose were dissolved in 0..2 m of pure water, and
50 ul (Exatplet ) Sntdyes s nef vasNeaddechpdnendt 02—~ ALt 253t he  obt ai ned
solution was mxed well, it was left to stand at roomtenperature for 5
hours for reaction.t&dteahpdndbxgputyl)thiazolidine-4~-carbonyl-N-
glycine
100 Milligrams (0.56 mmol) of cystenylglycine

(product of Sigma Co., Ltd.) and 84 mg (0.56 mmol) of

xylose were dissolved in 0.2 ml of pure water, and 50 ul

(0.59 mmol) of pyridine was added thereto. After the

obtained solution was mixed well, 1t was left to stand at

room temperature for 5 hours for reaction. When 2 ml of

ethanol was added to the reaction solution and the

resulting mixture was left to stand at 5°C overnight, a

white precipitate was formed. After the precipitate was

collected with a centrifugal separator and washed with

ethanol, it was dissolved in 0.2 ml of pure water and

freeze-dried, whereby 94 mg of a white powder was obtained.

The white powder was identified as the target

compound since the ion mass number of the white powder by

ESI-MS spectrum (Electron Spray Ionization-Mass

Spectrometry) was, as is shown in Fig. 5 given later, equal

to the molecular weight (311) of the compound obtained by

hydrogenating the target compound.
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et hanol o the reaction solution and the resulting m xture was
| ef t tODE?SPSQQEQEg overnight, a white precipitate was forned. After the
precipitate was collected with a centrifugal separator and washed with
ethanol, it was dissolved in 0.2 m of pure water and freeze-dried,
whereby 94 ng of a white powder was obtained. The white powder was

| dent |7 pginge! B 53hefes SOMOUSY %gngd?ﬁad ory ITBSS, NP3 of the white

powder ctrun1( ectron fi zat 1 on-'MHss Spectronetry)

was, as is shown i ,eé&;éﬂ 18'oh &8 1 4 {0 4 hec B Sep ag- wei ght
(311) of the corrpo%r??t%btyg%lﬂie ﬁ;q olgenatll nlg t he targ%?ycorrpound 50

DF55PCT/ B778 Exanpl 19t hesi s of a New Conpound, 2-(1, 2, 3, 4, 5-
pent ahydr oxypent yl )t hi azol i di ne-4-carbonyl -N- gl yci ne 100 M | 1'igranms (0.56

nol ) of cyst enyl @ivQiikeamsPr@dwd n@folS @ Isterdylh)ya@ite 100 ng (0. 56
mol ) of glucose were dissolved in 0.2 m of pure water, and 50 pl (0.59

mol ) of(prpiudithe fnvas gadderd .t harset 0. Afd erod hey bl 56 nmb.‘s)oldnfl on was m xed
well, it was left to stand at roomtenperature for 5 hours for reaction.
When 2 rmiluaseeteareoldveso laddbdirt @ fhenl et tpue Scd e oramddS0 el resul ting
m xture was left to stand at 5C overnight, a white precipitate was forned.
After tH® . S%eampl)atef wasridiold ecehdded theretei f Bteseblae at or and
washed with ethanol, it was dissolved in 0.2 m of pure water and

obtained solution 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 solution and the

resulting mixture was left to stand at 5°C overnight, a

white precipitate was formed. After the precipitate was

collected with a centrifugal separator and washed with

ethanol, it was dissolved in 0.2 ml of pure water and

freeze-dried, whereby 85 mg of a white powder was obtained.

The white powder was identified as the target

compound since the ion mass number of the white powder by

ESI-MS spectrum (Electron Spray Ionization-Mass

Spectrometry) was; as is shown in Fig. 6 given later, equal

to the molecular weight (341) of the compound obtained by

hydrogenating the target compound.

Example 10 Use for Beef Cohsommé Soup

The thiazolidine compound obtained in Example 8 was
added to a commercial solid beef consommé (product of Knorr
Foods Co., Ltd.) in such amount that the concentration of

the compound would be 0.03% at the time of eating. The
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freeze- fypprhoiie/APy 85 ng of a white powder was obtained. The white
powder was identified as the target conpound since the ion mass nunber of
the white powder by ESI-M spectrum (El ectron Spray |onization-Mss

Spectronetry) was, as is showmn in Fig. 6 given later, equal

to the

nol ecul ar wei ght (341) of the conpound obtained by hydrogenating the

target %%%%:on%%%@nv\é@ﬁmgeﬁés 0981 FOLR. Hﬁﬁsgp%gEO‘cbdi ne

conmpound obt al ne added to a comercia

consonm AgfIct Qfn dhiRhd sglgﬁazuﬁge b%&%g%%%‘%g?éﬁhwggpuwh?&

concentration of the conpoun efinme o

beef
gm t he
eating. The 51

DF55PCT/n%7i7r§cdﬁ§éﬁtéE‘97§%iﬂlb&?foﬁé’tﬁls%ef&’?sc&b\%??g&egikﬂ got water to

prepare a consonme Ssoup. The consonme soup was,

mai ntai ned at 70C in

an open &tsdcnné Cﬁmﬁrzﬁﬁed%‘éf@dafr@:@”ﬁl@éfr@alﬁ@u@opigpﬁééﬂ EpagbifAe sane solid

beef consomme but not ed with the conpound. The consome

soup added

wi th t heouthireziol adiiexe whDrpoting ¢oissend. | nyeat EeAgomapPabapt bydkad a

stronger beef-like flavor than the consome soup added with

no

t hi azol iwlitle tCherpouialzo ] Ldihe otdmpodundddPtésent evaneatian) apse of 1 hour
after the preparation of the sanples, the soup added with the

t hi azol iatwparevidy uneld sa | $trdmden bpehirbhkeéyfiavongehanr bthe

than the soup

added with no thiazolidine compound, and the thiazolidine conpound was

still irreEiseEe ssupprédad wiehfoe thiesanlidbheeeompound

(Control). In addition, even at a lapse of 1 hour after

the preparation of the samples, the soup added with the

thiazolidine compound still 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 Coffee

The thiazolidine compound obtained in Example 8 was

added to commercial freeze-dried instant coffee in such

amount that the concentration of the compound would be

0.01% when the coffee was drunk. The mixture was dissolved

in hot water to prepare a hot coffee. The hot coffee was,

while maintained at 70°C in an open system, compared with a

hot coffee added with no thiazolidine compound. The

coffee added with the thiazolidine compound (Present

hot

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 minutes

after the preparation of the samples, the hot coffee added
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The thi npound obtained in Exanple 8 was added to commerci a
freeze- gfgége?ﬂg?ZQt coffee in such anmount that the concentration of the
conmpound woul d be 0.01% when the coffee was drunk. The m xture was

di ssolved in hot water to prepare a hot coffee. The hot coffee was, while
mai ntai ned at 70C in an open system conpared with a hot coffee added with

no thi azekhdine eRTROUAY; FRe cBRbousal kea 1addeabicht ihedhiAzol | di ne

compoun resent 1 nvention) arently had strong favorabl e coffee

aroma  Lhagnghe Q%m‘é“\:ﬁ%ﬁ %ﬂ%eﬂo‘ﬁ" R e Rideed Wditie reppound - (Control).

In addition, "even at a lapse of 30 mnutes after the preparation of the

Sa”p|esthEQ§oﬁgﬁlﬁ%fE% P%%ﬂ%d 22 dPePRPEHIBZA Wity tdmddurazaldgli ne

conmpound still apparently had a stronger arona than the hot coffee added
with nostihnazal egirgetconpound, and the thiazolidine conpound was still in
effect. In the third place, Exanples will be given concerning the third
enbodi nent of the present invention. Exanple 12 Synthesis of
2-(1, 2, 3,4-tetrahydroxy- butyl) thiazolidine-4-carboxylic acid Exanple 1
was repeated To dheaithi2d( place,4Examples will be given concerning
t et rahydr oxybutyl)thiazoli di ne-4-carboxylic acid. Exanple 13 Synthesis of
2- met hy lth®- thamdhiesbodigtegitne £ diteuldieentVERW@rHich Met hyl - 3-f uryl t hi ol
(56 nmg) was dissolved in N, N dlnethylfornanlde (400 pl), and this solution
was di ssol ved

Example 12 Synthesis of 2—(1,2,3,4—tetrahydroxy-

butyl)thiazolidine-4-carboxylic acid
Example 1 was repeated to obtain 2-(1,2,3,4-

tetrahydroxybutyl)thiazolidine-4-carboxylic acid.

Example 13 Synthesis of 2-methyl-3-franthiol cysteine
disulfide (MFT-Cys)

2-Methyl-3-furylthiol (56 mg) was dissolved in N,N-
dimethylformamide (400 ul), and this solution was dissolved
in acetonitrile (20 ml) with stirring. Separately, 2
equivalents in terms of sodium hydroxide of an aqueous 27%
sodium hydroxide solution was added to cystine (0.1 g), and
the resulting solution 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 resulting mixture
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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in acet peebpclrgsG2@ m) with stirring. Separately, 2 equivalents in terns
of sodi um hydr oxi de of an aqueous 27% sodi um hydr oxi de sol uti on was added
to cystine (0.1 g), and the resulting solution 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 mxture was allowed to

react WebRgghised %%l%ttlb%omatserﬂ?ﬁrﬁtﬂr&éﬁd WA 1Ry -0 Af4-9im tHel t@act i on
m xture was adjusted to a pH of 2, the resulting precipitate was filtered

With a @nhéd- RN ufsitldderin aldsourbunt dicstdddutha Pull tiel eseddbyrile. The 53
DF55PCT/ B778 condensed sol ution was then filtered with a 0.45-pmfilter,

then adjpustieying bys rafided-praaitieic M T | ayede dud-phe s d YHPIC by
rever sed- phase HPLC. The reversed-phase HPLC was carried out by using

| nert si wa@GDGaravigty cutsiae wing Therdd ImonE HdviSog enceif®.of [20.xas a
colum, 0.1%formc acid as an eluant A and acetonitrile containing 0.1%
formc 2&0 dmasfaGleld@endd Go gr ddicentad ramddiduio QOB f&0miei nutes), and
aflowrate of 10 mM/mn, and detection was carried out at 254 nm

Fract i ogsishisaian g uant tharayel actipoidict Wereontr irinedd ahd feeeie-dried
to obtain a brown powder in an ampunt of 11.0 ng (Yield: 9.6% . Exanple 14
Synt hesiasis as fany yi iarHarfot B radiendt neroni 318 f‘FQJe‘lQ%ﬂfTi%‘}/s) 2

Equi valents in terns_of sodlun1hydrOX|de of an aqueous 27% sodi um

hydr oxi d&-T8da®)irornthd vigk (P MY 1 Qadtle/ BbRIePRS L§SeFRECRO0YASg) to give

I n t he
aso UtIOrrled 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 Synthesis of 2-furylmethanethiol cysteine
disulfide (FFT-Cys)

2 Equivalents in terms of sodium hydroxide of an
aqueous 27% sodium hydroxide solution and water (20 ml)
were added to cystine (0.1 g) to give a solution. To the
resulting solution were added 2-furylmethanethiol and MeOH
(40 ml), and the resulting mixture was allowed to react
with stirring at room temperature for 1 week. After the
reaction mixture was adjusted to a pH of 2, the resulting
precipitate was filtered followed by washing the
precipitate with water and MeOH. The filtrate and washings
were collected and condensed. The resulting precipitate
was filtered off with a 0.45 pum filter, and the remainders
were adjusted in its amount to about 8 ml followed by

purifying by reversed-phase HPLC. The reversed-phase HPLC
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resul ti i wer e added 2-furyl nmet hanethiol and MeOH (40 ml), and
t he resﬁ???ﬁ%¥%$z?%re was allowed to react wth stirring at room

tenperature for 1 week. After the reaction mxture was adjusted to a pH of
2, the resulting precipitate was filtered foll owed by washing the
precipitate with water and MeOH. The filtrate and washings were collected

and congegsed. T0e pERULY D9;RECTHBLEANS oS HELLEE 60 e Wk bin 0. 45 1am

filter, remal nd edinits unt to about 8 m

ol onegdabypnPUE! L1 881BHcerp sodrbllase BPLGIuRe o sehase HPLC Se

DF55P was carried out using lInertsil QDS having a size of 20 x

250 mm Qf:i@-ag’c;hfinﬁ?nugﬁtz A.Uagd %%e%fo‘r‘x%!ffme Qo%"éafiwi@@gclo.a_oﬂ tAmian el uant

A and acetonitrile containing 0.1%formc acid as an eluant B, a gradi ent

from 5% ctg 49%8n(2Quakicnt!, €8 grad satf Irown &g o W98 /B, Detection was
carried out at 210 nm Fractions containing the target conpound were

col | ect pdnatdsh eaae- ar irfadw @a@t M 10 Wli/En pomitiedtiican waunt of 34.5
ng (Yield: 17.2% . Exanple 15 Synthesis of 2-(1-nercaptoethyl)furan

cyst ei neardiied bute atMER-0CON®). 106 addilongr aon tafircysy ithe viesrglitssol ved in 50
m of an aqueous 0.1 N sodi um hydroxi de solution, to which was added a
sol ut i oroopohibds8 wey eofcolBR atiess @ndeEriae zEG-driies tavebitaaiol .a Ml 8 xt ure was
stoppered tightly and allowed to stand at roomtenperature for 5 days.

Ther eaf bowderhdn @l @mosmtnes fduty ad zed et ekt with et her, fol |l owed

by
Example 15 Synthesis of 2-(l-mercaptoethyl) furan cysteine
disulfide (MEF-Cys)

100 Milligrams of cystine was dissolved in 50 ml of
an aqueous 0.1 N sodium hydfoxide solution, to which was
added a solution of 41.8 mg of MEF dissolved in 10 ml of
methanol. The mixture was stoppered tightly and 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 rotary evaporator. The dried mass was dissolved again in
a small amount of water, followed by purifying with the use
of a solid phase extracting column ("Bondelute Cl8" ex
Varian). The methanol-eluted fractions were freeze-dried,
whereby a white powder was obtained in an amount of 10 mg

(Yield: 12.4%).

Example 16 Sensory Evaluation of Commercial Chicken

Consommé Soup System (Part 1)
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concent patgpgTyRe78queous [ ayer to dryness with the use of a rotary
evaporator. The dried nmass was di ssolved again in a small anmount of water,
followed by purifying with the use of a solid phase extracting colum
("Bondelute C18" ex Varian). The nethanol -eluted fractions were
freeze-dried, whereby a white powder was obtained in an amount of 10 ng

Soup. Syst em (BaFt IR 95 BEEARCH 7R The o VRIS © 25l il ne conpound
obt ai neg¢nly apbhe @%&@1@%@#&&%&@ adfedd @ 100 & Ak i Cgdompasomre

soup prepared by addi hg 600 of hot water to two cubes (14 g) of

COMMET ClsghupC Bir@lpi 60 MO HER 1y FDCIm10fo KNI wdt@odsc Locwo Légbds i N such
anount that the concentration of the conpound would be 5 ppm when the soup

was eat gn4 g¥erIoicommieddiaill A IRITE dBrtfoneie t er sl ek esif CRiseRME soup
contai ning the non-volatile thiazolidine conpound and a chicken consomme
soup comoaids 0y .nontdaf) tite swwnh vwalnd ehdthi @l dshden coapdomdoby a panel
of five experts in accordance with the evaluation criteria attached to the
f ol | owi redpeTaiompotindAsveairdesad t5 @rsn ivvheshaire i soumbdaes deatéme soup
containing the non-vol atile thiazolidine conpound (Inventive) showed a

si gni fi Gemsiory eprecwed imref evereanaxde worlpse echigken t tensermé os®@P ni ng none

of the non-vaolatile_ thiazolidine compound (Control). 56
containing the non-volatile thiazolidine compound and a

chicken consommé soup containing none of the non-volatile
thiazolidine compound by a panel of five experts in
accordance with the evaluation criteria attached to the
following Table 4. As a result, as is shown in Table 4,
the soup containing the non-volatile thiazclidine compound
(Inventive) showed a significantly improved preference as
compared with the one containing none of the non-volatile

thiazolidine compound (Control).
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DF55PCTb§§§?C'.Ezl§I 8g4 Sensory Eval uation of Chicken Consomre Soup (Part 1)
Eval uation verage Rating of Inventive Strength of COdor of Degraded
Chi cken Fat-1.20* Preference of Aroma+l.00* Strength of Flavor of Meat+0. 40
Overall Preference of Flavor+1l.00* Overall Evaluation (0 to 10)6.20** *
Significant differences existed with a significance |evel of not higher

not i gher_t RARLS %§%%9ﬁéxeﬁ%ﬁ3§?qi®¢€@e€aﬁ%¢ﬂa% SOORPBATTGr oreferabl e
:én-sglt Qte strong Eﬁalﬂ@bﬁﬁémsm ef erablle | ﬁ@ﬁgé‘ﬁat G%fm%ﬂﬁé;nt al rfi ng no

non- pr ef e} Sipangth-of Oderat Regrad igkereFatr abl e Exanpl e1120%Sensory Evalluati on of
Conmer ci a PﬁHr&{é@BfArﬁﬂE‘somm Soup Sysfem (Part 2).4 non-vol at1 lje

thi aZOl i d e \J\J_ll A AZLELA% ! UL AT TS J n EVQM\[ I'\ 10 Ohl‘l + I’C M- oS abt aI ned i n

i T _y\.) UL

Exanpl e 1bStranath of Elaws ef Meat100 g of the chi cken cdRsdhme soup prepared by
addi ng 60D0dralPbrefafinca\efFRvot © two cubes (14 g) ofyqqyyererci al chi gken

consonne'1?%ﬁhﬁﬁ-ﬁf—KﬁePPARxﬁhpébrr—4ﬁ+k+—+ﬁ—eﬁeh—&mmmﬂ—++w&—the
concent r a Pygrall Byaluatien Bdn10) vol atil e thiazolidi ne 8#5und and t hg MFT-Cys

woul d be 5 * Siynificant difiéreRces leKisted WPESIgRIficahdé levehsinotighesham5%as eat en.
Sensory evegigificant difdRhesBRERA Wih b b@niﬁd&h@éﬂ&i&l SFORBEIGAERthEMIR. containing both
the non-volatile thiazolidine conpound and
<Evaluation criteria>
Rating  +2: Strong or preferable
+1: Rather strong or rather preferable
0: Same as the one containing no non-volatile thiazolidine compound
-1: Rather weak or rather non-preferable
-2:  Weak or non-preferable

Example 17 Sensory Evaluation of Commercial Chicken
Consommé Soup System (Part 2)

The non-volatile thiazolidine compound obtained in
Example 12 and the MFT-Cys obtained in Example 13 were
added to 100 g of the chicken consommé soup 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 concentrations of the non-
volatile thiazolidine compound and the MFT-Cys would be 5
ppm and 500 ppb, respectively, when the soup was eaten.
Sensory evaluations were made on the chicken consommé soup
containing both the non-volatile thiazolidine compound and
MFT-Cys and a chicken consommé soup containing none of the
thiazolidine compound and the MFT-Cys as the control by a

panel of five experts in accordance with the evaluation
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MFT- Cys heken consonme soup containing none of the thiazolidine
conpoun%ﬁg%%@?ﬁgvng-Cys as the control by a panel of five experts in
accordance with the evaluation 57 DF55PCT/ B778 criteria attached to the
above Table 4. As a result, the soup containing both the non-volatile
t hi azol i di ne conpound and the MFT-Cys (lnventive). had, as is shown in the
foll owm : Laniti t Ly Al r ef grenc o] ed with
the oneCEbREnrf A5EASREROro RO% ABSYST TAEaS Mcomound T He NET- Oy
(Contro T 2 S Eyvaluat.i.qn Gf IaC MR UKD t 2)
Eval uat !sé%pl ?Q}r}gﬁggiggeg%ﬁ \r%eo?% n&ggtait\%est%?lgr?g?g%of Ar orra+1o.(‘grg£*
Strengt ungl ¢ ofrel chROTAenEIvel SRl wb 6% 'shovrefis e of Aromatl. 40t
Strength of Flavor of Meat+1.60** Overall Preference of Flavor+1. 60**
Overal | fEyabWahigonablet 8,1Q) &i4R1' 1'can®1gniiipidvedigdefarnanse exd sted with
a significance l'evel of not higher than 1% Exanple 18 Sensory Eval uation
of ComebgibalreGhiwdken thEo R:MVMBD NS 1S eyt tthdy thhis awinidiniati | e
t hi azol i di ne conpound obtained in Exanple 12 and a conmercial reaction
flavor CoABOMASENYR" thepMEIHCtysof (CAntn@int.o Co., Inc.) were added to 100 g
of chicken consomre soup prepared by adding 600 m of hot water to two
cubes (14 g) of comrercial chicken consomme (product of Knorr Foods Co.,
Ltd.) in such anopunt that the

Table 5 Sensory Evaluation of Chicken Consommé Soup (Part 2)

Evaluation items Average Rating of Inventive
Strength of Aroma +1.80**
Strength of Odor of Degraded Chicken Fat -1.60**
Preference of Aroma +1.40™
Strength of Flavor of Meat +1.60™*
Overall Preference of Flavor +1.60™
Overall Evaluation (0 to 10) 7.40™

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

Example 18 Sensory Evaluation of Commercial Chicken
Consommé Soup System (Part 3)

The non-volatile thiazolidine compound obtained in
Example 12 and a commercial reaction flavor ("AROMATE MB",
product of Ajinomoto Co., Inc.) were added to 100 g of
chicken consommé soup 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
concentrations of the non-volatile thiazolidine compound
and the reaction flavor would be 5 ppm and 100 ppm,
respectively, when the soup was eaten. Sensory evaluations

were made on the chicken consommé soup containing both the
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concent fhpt5pR$/pH78he non-vol atile thiazolidine conpound and the reaction

flavor woul d be 5 ppm and 100 ppm respectively, when the soup was eaten.

Sensory eval uations were made on the chicken consonme soup containing both
t he 58 DF55PCT/ B778 non-vol atil e thiazolidine conpound and reaction flavor

and a chicken consomme soup containing none of the thiazolidine conpound

and " ARONVAT i hsaf i It S nlan r:dan ]

eval uation g???%%?é g??%@ﬁééaéggtﬁgm a@%&é%?gbfgg%%#%? ggfﬁgﬁ?f%ﬂgs S

shoun ' 8 bRZckh! 88ha8nnEalbactcohta nanly GafellsH %eb@k{latz:%di'ﬁg.'}ievm atile

t hi azol 1 di ne conpoun nd the“reaction avor (Inventive
si gni fi egRbbUnbMEhAY @ARBMATE BRGE RS A€ PERRIEE Mitike d¥ig Gental ni ng none
of the thiazolidine conmpound and the reaction flavor (Control). Table 6
Sensor y at¢akrdahicen waft hClthek @vaCRRiabie c2dHe r(iRardt tcHa  tatton
I tenmsAverage Rating of Inventive Strength of COdor of Degraded Chicken
Fat - 1. 8abbver #ablende oRsAROMEEL1IGE)* *asStirse mdidwrofinF| theorf odf 1 dveiatgr0. 60* *
Overall Preference of Flavor+1l.80** Overall Evaluation (0 to 10)7.80** **
Si gni f i Fabfleditf, f &hensespexiositad ndintich be tdhi ¢ohief incarrom lladvidle of not  hi gher
than 1% Exanple 19 Sensory Eval uation of Commercial Corn Cream Soup
Syst em thdezolidihe comppoingt iang tiheazsaatiimn ddrgppmmd( obienthiete)in - Exanpl e
12 was added to 100 g of a corn cream soup prepared .

had a significantly improved preference as compared with

the one containing none of the thiazolidine compound and

the reaction flavor (Control).

Table 6 Sensory Evaluation of Chicken Consommé Soup (Part 3)

Evaluation ltems Average Rating of Inventive
Strength of Odor of Degraded Chicken Fat | -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 leve! of not higher than 1%.

Example 19 Sensory Evaluation of Commercial Corn Cream
Soup System (Part 1)

The non-volatile thiazolidine compound obtained in
Example 12 was added to 100 g of a corn cream soup prepared
by adding 450 ml of hot water to three bags (52g) of
commercial corn cream cup soup (product of Ajinomoto Co.,
Inc.) in such amount that the concentration of the non-

volatile thiazolidine compoﬁnd would be 5 ppm, when the

59



by addi hot water to three bags (52g) of comrercial corn cream
cup sougﬁ?gggggéggéf Aj i nonot o Co. Inc.) in such anobunt that the
concentration of the non- volatile thiazolidine conpound woul d be 5 ppm
when the 59 DF55PCT/ B778 soup was eaten. Sensory eval uati ons were made on
the corn cream soup containing the non-volatile thiazolidine conpound and

2 corn SHEATEEUBLERNLal BLRdJBONeyan ublle ANt Ghidee difliazold gl

compoun of f accor ance mnth he ‘eva uatlon
o L er ! Brabhched bonkhen AROrReTARke i1 o418 1A e shown in the
follown the soup contai ni ng e non vo atl e I azol i di ne

cormouneofn BURA b8 ANR8.A Sirgah iRt 'cxmt rfh-Lonpar ed
atl e thla I n

with the e contalnln none of the "non-vo e conpound
(Contr Okrblaiil?ilaet?xl%@@i@;&n%v%bﬂ%bh%@ ®fy GOANEIeYR JaUR (é?e}:fértjs)
Eval uation ItensAverage Rating o Inventlve Strength of Aronma+0. 60
Pr ef er enge aetohdame+0wd @ hStrhen @i 18fa thork drliaearitl A¥dcHaerdl ItHy ef erence
of Flavor+1.00* Overall Evaluation (0 to 10)6.60* * Significant differences
exi st edabove Tabilgnidf.i cArca lreselltof asotishishivan timartHofoPTovEirgmi fi cant
di fferences existed with a significance |evel of not higher than 1 %
Exanpl e T2b18efls othebsaugatdont adin iGgmtérec irain-Curla tGrleamh iSmgl Sistem (Par t
2) The non-volatile thiazolidine conmpound obtained in

compound (Inventive) had a significantly improved

preference as 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 Rating of Inventive
Strength of Aroma +0.60
Preference of Aroma +0.60
Strength of Milk Flavor +1.40*
Overall Preference of Flavor ' +1.00*
Overall Evaluation (0 to 10) 6.60*

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

Example 20 Sensory Evaluation of Commercial Corn Cream
Soup System (Part 2)

The non-volatile thiazolidine compound obtained in
Example 12 and the MEF-Cys obtained in Example 15 were
added to 100 g of a corn cream soup prepared by adding 450
ml of hot water to three bags (52g) of commercial corn
cream cup soup (product of Ajinomoto Co., Inc.) in such

amount that the concentrations of the non-volatile
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Exanpl epd2s8p4 /fhggVEF- Cys obtained in Exanple 15 were added to 100 g of a
corn creamsoup prepared by adding 450 n of hot water to three bags (529)
of conmmercial corn creamcup soup (product of Ajinomdto Co., Inc.) in such
amount that the concentrations of the non-volatile 60 DFS5PCT/ B778
t hi azol i di ne conpound and the MEF-Cys woul d be 5 ppmand 100 ppb,

respect{yelyo1¥¢He! Rom B‘dﬂd""%idb%{h%” Wﬁe ‘ﬁuq}\éalbléaﬁn%ﬁ“o%{éf n”ade on

the corn crean1sou con a ning I e e conpound

an_d the _ %Eﬁggﬁg@iﬁé %Ehs%%%bcs%r&tpawy afq:%fnlt her, éﬁgeo n-vol atile

thIaZO|I nor t y a pane expe s in

accorda e | yaldeon, er t%_z% Tabl e 4. As
a esulgggé§%EQOBE W%%% %ﬁ Pbﬁﬂsmﬁi;nT QQSQMnﬁg soup contalnlng bot h
the nonpoygl ahkl ﬁohhb%&(a't'ﬁ'e”fth%%%qw&ir@‘%otﬂb%dﬁ 06 tHaweiwey  had a
significantly inproved preference as conpared with the one contadl ning

nei t her ahle an@Brwolcdlelahe sldtirAZAIntd M8 n HIAHY: e trish M1y s1d Control ).

Tabl e 8 Sensory Eval uation of Corn Cream Soup (Part 2) Eval uation
| t ensAveéhdgeoRddiing @ompaverd inee Jhee MEH-Mfs Avoradardl & reivgd h of Arona

of Raw Corn+1. 00 Preference of Arona+l. 00 Overall Preference of Flavor+1.20
Over al | eEpalritat iion ad@oralat®es wiGkh* tHegravd lomtti ah fdreitences axtatleei Wi th a
significance |l evel of not higher than 5%

to the above Table 4. As a result, as is shown in the

following Table 8, the soup containing both the non-

volatile thiazolidine compound and the MEF-Cys (Inventive)

had a significantly improved preference as compared with

the one containing neither the non-volatile thiazolidine

compound nor the MEF-Cys (Control).

Table 8 Sensory Evaluation of Corn Cream Soup (Part 2)

Evaluation ltems 'Average Rating of Inventive
Strength of Aroma +1.40*
Strength of Aroma of Raw Corn +1.00
Preference of Aroma +1.00
Overall Preference of Flavor +1.20
Overall Evaluation (0 to 10) 6.40

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

Example 21 Sensory Evaluation 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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Exanpl e E%sggﬁzg % Eval uati on of Comrercial Instant Mso Soup System (Part
1) The R 'Ig t hi azol i di ne conpound obtained in Exanple 12 was added
to 100 g of m so soup prepared by adding 450 mM of hot water to three
packages (63.6g) of 61 DF55PCT/ B778 conmmercial instant m so soup "ASAGE"
(product of Nagatanien Co., Ltd.) in such amount that the concentration of

caten. - SEHGBE el st e Bke SRS ‘G nibslPENR R "
non-vol 86 vetthadet SRR, SEERBL e ) LG 108 et

or) 4. As
o Tesul toradendedif BN gl iENEE G ST pAt Sl g the
non-vol sl Sl 520! i, ORI, (BNl Rl & a1 54

| nprove pre ence as corrpare € one contal ni ng none the

non- vol gisigge szt 1AL OB b LRI 0L De tﬁﬁbalzeo@léﬁr@%&n&y@watlon of

M so Soup Evaluation Ite erage Rating of Inventive Strength of Odor of

Br owned aBgar Rasice-sdu0 ’cdntefefient erdfe ANl . (UK~ 1£emngld of Fl avor of

daaW0. 80 Overall Preference of Flavor+1.40** Overall Evaluation (0 to
10) 7. 20*thi’a z5ilgniifnec AttnptidEnence pamd stefl mivd expsenns fiwance | evel of
not hi gher than 5%

accordance with the evaluation criteria attached to the

above Table 4. As a result, as is shown in the following

Table 9, the soup containing the non-volatile thiazolidine

compound (Inventive) had a significantly improved

preference as compared with the one containing none of the

non-volatile thiazolidine compound (Control).

Table 9 Sensory Evaluation of Miso Soup

_ Evaluation Items Average Rating of inventive
Strength of Odor of Browned Bean Paste -0.80*
Preference of Aroma ' +1.00*

Strength of Flavor of dashi +0.80
Overall Preference of Flavor +1.40**
Overall Evaluation (0 to 10) 7.20™

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

In the fourth place, Examples will be given

concerning the fourth embodiment of present invention.

Example 22 Synthesis'of 2-(1,2,3,4-tetrahydroxy-

butyl)thiazolidine-4-carboxylic acid
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Signi fi i | nces existed with a significance |evel of not higher
than 1 @ggﬁﬁeiéés?gurth pl ace, Exanples will be given concerning the fourth
enbodi ment of present invention. Exanple 22 Synthesis of

2-(1, 2, 3,4-tetrahydroxy butyl) thiazolidine-4-carboxylic acid 62

DF55PCT/ B778 Exanple 1 was repeated to obtain 2-(1,2,3,4

(et ranyr U LD 570 LB g RXubaacid gl 23 syntrest < of
Lo o0t Rz MR B bru ot st ne e, QBTLOTS) . Erample 24,

was repeated to obtain 2-furyl nethanethiol cysteine disulfide (FFT-Cys).
Exanpl e 25 Synthesis of 2-(1-nercaptoethyl)furan cysteine disulfide

(MVEF- Oy gk aFpamphe 1%&@&&%6@@@%@?@31 Brdnk-n 1B Capdstdw! ) furan

cysteine disulfide ( s). Exanple 26 Sensory Eval uation of Commerci al
Frozen Hamburger SygtemsiRast Mpr-hgs)non-vol atile thiazolidine conpound
obtained by Exanple 22 was added to 20 g of a conmercial frozen hanburger

product (prodexhmdfleNiGhiwagl repeRdert itnoPa it Ghmetimn3-t hat the
concentration of the non-volatile thiazolidine conmpound would be 20 ppm
when t h&rdaandiodercysteine disulfide (MFT-Cys).

Example 24 Synthesis of 2-furylmethanethiol cysteine
disulfide (FFT-Cys)
Example 14 was repeated to obtain 2-furylmethanethiol

cysteine disulfide (FFT-Cys).

Example 25 Synthesis of 2-(l-mercaptoethyl)furan cysteine
disulfide (MEF-Cys)
Example 15 was repeated to obtain 2-(1-

mercaptoethyl) furan cysteine disulfide (MEF-Cys).

Example 26 Sensory Evaluation of Commercial Frozen
Hamburger System (Part 1)

The non-volatile thiazolidine compound obtained by
Example 22 was added to 20 g of a commercial frozen
hamburger product (product of Nichirei Corporation) in such
amount that the concentration of the non-volatile
thiazolidine compound would be 20 ppm when the hamburger
was eaten. After the frozen hamburger product was

defrosted and heated with a microwave oven, sensory
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was eat5§55ﬁé§8é7§ge frozen hanburger product was defrosted and heated

ith a mcTrowave oven, sensory 63 DF55PCT/ B778 eval uati ons were nade on the
hanbur ger contai ning the non- volatile thiazolidine compound and a
hanmbur ger containing none of the non-volatile thiazolidine compound by a
panel of five experts in accordance with the evaluation criteria attached
to the | a 10, 58S u ' 10 ol e kB~ t he
hanburgé?g%gﬁ%ggﬂ%nghﬁﬁegﬁgﬁ-O@o%&?ihémpﬁ?ggglfgﬁﬁgﬁgé oung | nventive)
had a  5bgntihganhhy,bAPEOKEd BEHELANANGRAES FRIPBATRE Middhtidig i
containi%gggon% g? %ﬁg ngn-gofaﬁgle ?hiazoligine é?%bound (Cbggfol). Tabl e
10 SensppyeE¥al YAkl ABnQLoSATTREC AL 2294 8N gl ERMGRnd B ta Parfesal uation
ItenBAygééSeggaF?%g gP Iﬁventi&e S%angth gf Beast aﬂoﬁgéecﬁ?iar to
Meat - 1. 8@* ePk el @kpRE® sOh nfetRtda8le Autanghl @vatharmdloricihairiG 40
Overal |l Preference of Flavor+0.60 Overall Evaluation (0 to 10)5.80 *
Signi fi gankcHel§ eberaes rlilshatgutabla iigni scanaedwras! £f it hi gher
than 5% <Evaluation criteria> Rating +2: Strong or preferable +1: Rather
strong ehowat Her Tabakendhl eahed habiir gy domtedntimyy thle rRai-her weak or
rat her non-preferable -2: Wak or non-preferable

volatile thiazolidine compound {(Inventive) had a

significantly improved preference as compared with the one
containing none of the non-~volatile thiazolidine compound

(Control).

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

Evaluation ltems Average Rating of Inventive
Strength of Beast Odor Peculiar to Meat -1.00*
Preference of Aroma +0.80*
Strength of Flavor of Meat +0.40
Overall Preference of Flavor +0.60
Overall Evaluation (0 to 10) 5.80

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

<Evaluation criteria>
Rating  +2: Strong or preferable
+1: Rather strong or rather preferable
0: Same as the control
-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 the MFT-Cys abtained by Example 23 were
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Exanpl e %éﬁg@gg % Eval uati on of Commrercial Frozen Hanburger System (Part
2) The R 'Ig t hi azol i di ne conpound obt ai ned by Exanple 22 and the
MFT- Cys abtai ned by Exanple 23 were 64 DF55PCT/ B778 added to 20 g of a
commerci al frozen hanmburger product (product of N chirei Corporation) in
such anount t hat the concentrations of the non-volatile thiazolidine

Che’ hanBABa ta ; 0ok @?’Sas“g’?@?%{s%rbce Oﬁfﬁzoeﬁ‘?%ﬁe DoPE SRR ﬁi%argﬁ‘?e”
T- d
= hanbu 33% el tor]Eerll\llq(rjlcgrill FSite c?fr%}%rtaml 29 CH t 1 azo ?%gan . an

a hanbur contoai Hon=val e conpound and
the M-T: 95[ %’i‘% He"‘“n fasczolrle %Oa[é’&l néN ddmpdiengval uation
cr|ter|a o the a ove ) resu as I's shown in the

fol | ow ny t S8

t hi azol i ne corrpouﬁ}dg] ‘ﬁﬁr@%%gr g&& ?&}ﬁ/ent?\%%b hgﬁe a si %ﬁ#ﬁ cJant ly
i f t f th

i mpr oveg,thtgrg e M AP SORA FOARAHLE I A, *’@e ﬁ%@l%@%n@%@ e

non- vol nhe conpound and the Cys (Control) . Table 11
Sensory v W i1 ofarfPIFERE €1 @dn R DZedy Hedtbwrges A SlardoRat Evel uation

| tensAverage Rating of Inventive Strength of Aroma+l.80** Strength of Beast
Qdor Pecitiizdo I dvhatcdhidurty edred efiee MIFT-AT pereanid 40 Hafbeeggth of Fl avor of

Meat +1. 80* *

containing none of the non-volatile thiazolidine compound
and the MFT-Cys by a panel of five experts in accordance
with the evaluation criteria attached to the above Table
10. As a result, as is shown in the following Tablelll,
the hamburger containing both the non-volatile thiazolidine
compound and the MFT-Cys (Inventive) had a significantly
improved preference as compared with the one containing

none of the non-volatile thiazolidine compound and the MFT-

Cys (Control).

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

Evaluation ltems Average Rating of Inventive
Strength of Aroma +1.80**
Strength of Beast Odor Peculiar to Meat -0.80
Preference of Aroma +1.40™
Strength of Flavor of Meat - +1.80**
Overall Preference of Flavor +1.60*
Overall Evaluation (0 to 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%.

Example 28 Sensory Evaluation of Commercial Frozen
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Cyeral!Dﬁggﬁg&?queof Fl avor+1. 60* Overal | Evaluation (0 to 10)7.00** *
Significant ditferences existed with a significance |evel of not higher
than 5% Significant differences existed with a significance |evel of not
hi gher than 1% Exanple 28 Sensory Eval uation of Commercial Frozen 65
DF55PCT/ B778 Hanburger System (Part 3) The non-vol atil e thiazolidine

conpound obt ai ned b Enﬁﬁﬂgﬁi .@$g - Cys abt ai ned by Exanple 24
were added to 20 g¥% a oﬁﬁé%%ia fg%gggEﬂanburger product (product of

Ni chirei CDrp?h%tEBﬁ% o] 52442 %@%#ﬁbﬂi tnd R&m EE e 4 O the

non-vol atile thiazo i ne conpoun and the FFT-Cys woul d be 20 ppm and 100

ppb, respeGi1elY anthehd MarnaAfrdaa Was 63 SikamSIs 0Fy WyBd uations were
made on the hanburger containing both the non-volatile thiazolidine

conpoung R tthe J-G O Anthmindyasiur %oz@ﬁﬁ%f?eﬂ%h@o@ﬁct he
0

t hi azol i di ne conpound and the FFT- Cys by a panel five experts in
accor dangaothidt td¥e Nidtal st icyyrgaddteid®) aid aohed dmotide ehavetdabl e 10. As

a result, as is shown in the follow ng Table 12, the hanburger contai ning
bot h t heomrentdattidres tdff aznd i mbrevo Xaotdobelntch Banzb I heéi ke Te@ysodhdvent i ve)
had a significantly inproved preference as conpared with the one
cont ai niargl tied tRRI-Cyee wdi o dke c2 O eproro ngorndinti0 Giappl her e Sysvel ont rol ) .
66 DF55PCT/ B778
when the hamburger was eaten. Sensory evaluations were
made on the hamburger containing both the non-volatile
thiazolidine 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 accordance with the
evaluation criteria attached to the above Table 10. As a
result, as is shown in the following Table 12, the
hamburger containing both the non-volatile thiazolidine
compound and the FFT-Cys (Inventive) had a significantly
improved preference as compared with the one containing

neither the thiazokicine compound nor the FFT-Cys

(Control).
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Tabl e r al uati on of Conmercial Frozen Hanburger (Part 3)
Evalua%ﬁ%ﬁgﬁeﬁﬁ%lg rage Rating of Inventive Strength of Aromat+l. 40*

Strength of Beast Odor Peculiar to Meat-1.40* Preference of Aroma+l. 40**
Strength of Flavor of Meat+1.40** Overall Preference of Flavor+1.40**
Overal | Evaluation (O to 10)7 20** * Significant differences existed with a

significa I of no 5% nifi | ff.er es existed
with a si acﬁsiq nc%enm Fne[rﬁig @@h &Jré?aﬁ sory

Eval uati gn of Cbnqgk ] ,VdﬁvéThe ngn-vol atile
t hi azol i di-Re—corpPalHId =¥a , SOHE 8 gacti on
flavor "‘RmmnmEoNBbma(product of Aiironnto Co. +hd07 were added|to 20 g of

rlun vU‘luLllC LIIICl Olldl ne

conpound fhtrefetence ofROWPrE VB woul d bd 20 ppm and*id@ ppm respectively,

when the ten. Sensorly evaluatiom§4@pfe made on tlhe
hanbur ger H&%Fﬁa%ﬁﬁﬂwﬁﬁ he—on—vglat+e th]uLui.u:ne eonpotnd and the
AROVATE I\iEQV;ﬁﬁ%ll P&efﬁf&ﬁ@ﬂﬂj@i’orcont ai ni ng none of th&1-4001 azol i di ne_donpound

and t he ARGHIITE ARafoR (toP@el of T1ve experts I N7 ggper dance wi tH the
evaluation—g++ﬁe$+€ré&g:u#i;k—4fﬁ44ae- as is
shown in t helgnificant gfarences-existed wi aﬁ'wcgmi %P&@@ﬁ?r&!%ﬂ ﬁé both the non-
vol atil e tWiSignieanydifierencongystadwithasigniicangadeveiiet nafioher thanbi ve) had a

significantly inproved preference as

a conmer duct roduct Q chirel  Corporation
" Such openp R ORTPURE Y PR, (70" LA Ve chvedol | dine

Example 29 Sensory Evaluation of Commercial Frozen
Hamburger System (Part 4)

The non-volatile thiazolidine compound obtained by
Example 22 and a commercial reaction flavor "AROMATE MB"
(product of Ajinomoto Co., Inc.) were added to 20 g of a
commercial frozen hamburger product (product of Nichirei
Corporation) in such amount that the concentrations of the
non-volatile thiazolidine 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
containing both the non-volatile thiazolidine compound and
the AROMATE MB and a hamburger containing none of the
thiazolidine compound and the AROMATE MB by a panel of five
experts in accordance with the evaluation criteria attached
to the above Table 10. As a result, as is shown in the
following Table 13, the hamburger.containing both the non-
volatile thiazolidine compound and the AROMATE MB

(Inventive) had a significantly improved preference as
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67 DFSSEE%éﬁzﬁz gz ared wth the one containing neither the thiazolidine
conpoun B TE MB (Control). Table 13 Sensory Eval uati on of
Commerci al Frozen Hanburger (Part 4) Eval uation ItensAverage Rating of

I nventive Strength of Aroma+l.40* Strength of Beast Odor Peculiar to
Meat-1.20 Preference of Aroma+l.60** Strength of Flavor of Meat+1. 60**

Overall Preference, of  Elavor+1. 6Q* . rall . lLuation.(; ; 1, 40** *
SignifigaﬂPaEP gﬁgﬁcggeefpftg&dﬁ%ﬂ%ﬂigzp§ﬁﬁ¥%%é%@§:kgéégé%fggﬂehigher
than 5%_ _** Significant .di es i with a significance |evel of
not higﬁgppPHQQ foﬁ)%%ﬁ Pﬁgk?ﬁ#fﬁﬁbﬁggéﬁakggﬁples wi || be given concerning
the fifth enbodi nent of the present invention. Exanple 30 Synthesis of
2-(1, 2, 3,4-tetrahydroxy- butyl) thiazolidine-4-carboxylic acid Exanple 1

R el e Tibig 30 PS8hEor Evaldatibriaf CEMMKIKA RIS Matburger (Part4)

non-vol at| | e t hi azp{dhtiowitespound obt ai neﬁgﬁage Eamgpflave’m(/e'/vas added to 120

Pol | ovi mo| SHSNGP@VRMeT e roaul i ng m kiur e wns SGU40 n & rerart| pouch,
and subj 33S@ﬁ19qufB€ﬁOHérf%blﬁlﬁﬂt§Wat 123C for 15 mROes (retort t|reatnent),
T eby Al piobtance of Aroa ' ° +1.60~

Strength of Flavor of Meat +1.60**

Overall Preference of Flavor +1.60*

Overall Evaluation (0 to 10) | 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 fifth embodiment of the present invention.

Example 30 Synthesis of 2-(1,2,3,4-tetrahydroxy-
butyl)thiazolidine-4-carboxylic acid
Example 1 was repeated to obtain 2-(1,2,3,4-

tetrahydroxybutyl)thiazolidine-4-carboxylic acid.

Example 31 Meat Sauce

100 ppm of the non-volatile thiazolidine compound
obtained in Example 30 was added to 120 g of the meat sauce
prepared according to the recipe shown in the following
Table 14. The resulting mixture was sealed in a retort
pouch, and subjected to heat treatment at 123°C for 15

minutes (retort treatment), whereby an inventive product
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DF55PCH%§§§§E -9ptained. Further, for the sake of conparison, another
nmeat sauce (contro product) was prepared in the sane nanner except that
the non-volatile thiazolidine conpound was not used. On the follow ng day,
t he pouches containing the two types of neat sauces, respectively, were
opened, and sensory evaluations were nmade on the two types of. neat

sauces pgsaoﬂﬁgféeﬁf SEareXRe!  for TRAE. b%kewﬁ§ncbﬂ%arﬂ%@%”chn%%%%&d'ng to

the present e i ment was cofrpar ed the control product the strength-

of the ﬁéaeréapéer f;ceﬁtkeﬁ greeuetc ) Bkagr diragatradt he pHeseameenbodi ment was
rated on a sca | e the prefrerence of the aroma or flavor

of the ﬁaﬁﬂéﬁteﬁeegﬁdtﬂgtt enkhaoRLeseat i 18meadiaRNt e dh@duad a scal e of
+2 to -2, and the " product according to the present enbodi nent was rated as

0 whenyhbenbesukkqdef rating a particular itemof the product according to
t he present enbodi mrent was the sane as that of the control product, and an
average was cehcyghat edifiewifgchayevaheabbagheiseronthdniegulthe awe shown in
the following Table 15. 69 DF55PCT/ B778 Tabl e 14 Reci pe of Meat Sauce
| ngr edi egpeBl efidmegtRatucesy) rispeed iMedy200e@e op2d@dCararst 100

sensory evaluations were made on the two types of meat

sauces by a panel of six experts. That is, when the

product according to the present embodiment was compared

with the control product, the strength of the retort odor

of the product according to the present embodiment was

rated on a scale of -2 to +2, while the preference of the

aroma or flavor of the product according to the present

embodiment was rated on a scale of +2 to -2, and the

product according to the present embodiment was rated as 0

when the result of rating a particular item of the product

according to the present embodiment was the same as that of

the control product, and an average was calculated for each

evaluation item. The results are shown in the following

Table 15.
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Cel ery10 ' Jomat o Past e150 Whol e Tomat 0370 Fond de Veau 10
(commr%?%%@is}e%ﬁ% product) Table Saltl10 G anul ated Sugar8 Water 200 Tabl e

15 Sensory Eval uation of Meat Sauce Eval uation |tensAverage Rating of
I nventive Strength of Retort Odor-0.83* Overall Preference of Aroma+l. 00
Overal |l Preference of Flavor+0.8* * Significant differences existed with a

significance |evel of no | h 50, < | yat i iteri Rat i 2.
St grgong or preferable +1: Irﬁglegg‘frﬁ?ﬁﬁ%ogwqagwgplrgpef%l :rl 8> e

Egzglr];; rent - I7 Ryl Befapieak or rather non-pgg ,gq:béﬁg -2: Weak (r)ur__)
present drifinetidMeat, the retort odor Was allevi at ed®0and the _aro and
IlhgvgirXt r@ndn”pf;ﬁ‘éﬁ% ggg wholr'e.” FIn3lTy, Exanplespgyi || be givenjconcerning

Carrot 100

Celery 100

Garlic S

Tomato Paste 150

Whole Tomato 370

Fond de Veau 10

(commercial aseptic product)

Table Salt 10

Granulated Sugar 8

Water ' 200

Table 15 Sensory Evaluation of Meat Sauce

Evaluation items Average Rating of Inventive
Strength of Retort Odor -0.83*
Overall Preference of Aroma +1.00
Overall Preference of Flavor +0.8*

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

<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

As can be understood from Table 15, 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
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enbodi t resent invention. Exanple 32 Synthesis of
2-(1,2?§?§§?ég(gﬁ; roxy- butyl) thiazolidine-4-ca¥boxy|ic acid Ecanple 1
was repeated to obtain 2-(1,2,3,4- tetrahydroxybutyl)
t hi azol i di ne-4-carboxylic acid. Exanple 33 Sensory Eval uation of Soybean
ngtgin The non-vol atile thiazolidine conpound obtained in Exanple 32 was
added t u %S0 r j ; ution prepared by adding 19 of
wat er p§P3§d§&§§$o?f5§%§b§§%%%Pb gﬁ?éﬁ&ﬁ HP"p(pPoduct zf Ajingnotog
Co., Inc.) in such anount that the concentration of the compound would be
iggcpfn1at the tine of eating, and the resulting solution was heated at

0 I of50r ; _ 1 4€ C4 _of suppressing the
unpl easg:r’ftjamgggr .32 Sgyégrr%%\%gﬁgfag o} 15,“2\7@e4-rn% eﬁg’lﬁ%l S aqueougpsoybeag
protein solution (pn ﬂ)?ﬁ%&%éﬂf&hﬁéL4lE%fg ic £8bgdinment) and an
aqueous soybean protelnn solution (control product) prepared in the sane
nmanner except pidaglp1d he waan vealtde ddicdlidine vaymund was not added,
by a panel of five experts for the evaluation itens shown in the
fol | ow ng thahyeirkhkybuagoddieanas]l vditethecenedxpl ionactditeria attached to
the sanme Table. Incidentally, overall evaluation was made in the follow ng
manner. That is, the evaluation was nmade on a scale of 1 to 10 when the
rate of the control product was 5. The results are also shown in 71
DF55PCT/FXEnp iche3 3 arferiadnt e Brealuat borerefjcdoyoeararokedhution item As

The non-volatile thiazolidine compound obtained in
Example 32 was added to an aqueous 5% soybean protein
solution prepared by adding 19 g of water per 1 gram of
soybean protein "AJIPRON HP" (product of Ajinomoto Co.,
Inc.) in such amount that the concentration of the compound
would be 100 ppm at the time of eating, and the resulting
solution was heated at 100°C for 1 hour for the purpose of
enhancing the effect of suppressing the unpleasant odor.
Sensory evaluations were made on this aqueous soybean
protein solution (product according to the present
embodiment) and an aqueous soybean protein solution
(control product) prepared in the same manner except that
the non-volatile thiazolidine compound was not added, by a
panel of five experts for the evaluation items shown in the
following Table 16 in accordance with the evaluation
criteria attached to the same Table. Incidentally, overall
evaluation was made in the following manner. That is, the
evaluation 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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can be rom Tabl e 16, the product according to the present
enbodi n@?ﬁ%ﬁ@??\é ng the non-volatile thiazolidine conpound (Ilnventive)
had a significantly inproved preference as conpared with the product
containing none of the non-volatile thiazolidine conpound (Control). Table

16 Sensory Eval uation of Soybean Protein Eval uation ItensAverage Rating of
| nventi S g edr Li - 0%% I, Resf arence of
Aroma+0¥§% %@?aﬁgbg%rgggﬁgoégﬁﬁéggrg- F’%Oe&?grlgl%lgl rtelfoerence of °
Fl avor + uat.L.an 01%0) 0% roadicdnizfdeadi i ffer ences
exi st edge\nggﬁgéﬁélaé%FF¥§gnggbf&e$éﬁl%f l#c')t Qfi?f%gI’En)cz,\:rOdt han al5% leg gni fi cant
di f fer epggs,,exi d Wbk LORLELEFCARGE o &Rl ndh-RRf1dHiqher than 1 %
<Eval uateﬁgnpgrélg?é?i gﬁbbgé&eﬁlgt -I%%fnlt%t ?lon or prneferablae +1: Rather strong or
rat her ?ﬁ?‘é%fﬁ@h@neoboﬁgg‘ﬁn@s (TRt @nkiegl mali aRatilei pealntry rather
non-preferable -2: Wak or non-preferabl e Exanple 34 Sensory Eval uation of
Soybean i Rpebeel- phageiraical 6¢ Hmpareey Wity amd Rarddudt dunteimag atil e
t hi azol i di ne conpound obtai ned by Exanple 32 was added to 250 g of the
i ngredi aphe of ahehambuwearatiliec khikrze iddek idongeonordaf@twdl) & he reci pe
shown in the following Table 17 in such anbunt that the concentration of
the conmpound woul d be 500-ppmat the time of eating. The ingredients were
m xed wel | and divided _

Table 16 Sensory Evaluation of Soybean Protein

Evaluation ltems Average Rating of Inventive
Strength of Weed-like Aroma -1.40**
Overall Preference of Aroma +0.80
Overall Strength of Flavor -0.40
Overall Preference of Flavor +0.60
Overall Evaluation (0 to 10) 6.20*

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

<Evaluation criteria>
Strong or preferable
Rather strong or rather preferable

+2;

+:

Rating

0:
-1;
-2

Same as the control
Rather weak or rather non-preferable
Weak or non-preferable

Example 34 Sensory Evaluation of Soybean Protein-
Incorporated Hamburger System (Part 1)

The non-volatile thiazolidine compound obtained by
Example 32 was added to 250 g of the ingredients of a
hamburger which were mixed in accordance with the recipe
shown in the following Table 17 in such amount that the
concentration of the compound would be 500 ppm at the time

of eating. The ingredients were mixed well and divided
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72 DF5 Lato 50 g portions. Each 50 g portion of the m xture was
forned5§%€%5§¥?%22é shape and pan-fried. Sensory Evaluations were nade by
a panel of five experts in accordance with the evaluation criteria
attached to the above Table 16. As a result, as is shown in the follow ng
Tabl e 18, the hanmburger containing the non-volatile thiazolidine conpound
(I'nventiy d.a_significantl I=Apr.o refer !ﬁng‘ngpburger
containﬁﬂggngﬁegoPOE?ﬁgkﬁdn-@8%QtPﬁggtﬁﬁgggfgd?ﬁg%%%Hggﬁ% (Control). Table
17 Reci S a I I ny.L.acorpar d rged. di ent sBl endi ng
Ratio (8&%&%3}{?}80&50%% ngg%f agl(ralld?)%glr ﬁ%Soéggasrggreotei n "AJl PRON
HP"21 Opi,qn i Bhead Pl r o980 rlafl @St G Pepper0. 84 Tabl e
18 Sensory éégﬁuatioﬁ ofﬁégglu t%b%%%féngﬁyerage ﬁgﬁrufcﬁ | nventive
Strengt § -ebrasaeR0 Q@ HPeleRRA® 0 o AR AQ JAttenaidy afo Riravor of

Soybean Protein-0.40 Strength of Flavor of Meat+0.40 Overall Preference of
Fl avor +@pnd@e Table 16. As a result, as is shown in the following

Table 18, the hamburger containing the non-volatile

thiazolidine compound (Inventive) had a significantly

improved preference than the hamburger containing none of

the non-volatile thiazolidine compound (Control).

Table 17 Recipe of Soybean Protein-Incorporated Hamburger

Ingredients Blending Ratio (g)

Mixed Ground Meat (Beef and Pork) 580
Soybean Protein "AJIPRON HP" 21

Onion ' 240
Bread Crumb - 60
Water 120

Eag 60

Table Salt 7.6
Pepper 0.84

Table 18 Sensory Evaluation of
Soybean Protein-incorporated Hamburger (Part 1)

Evaluation ltems Average Rating of inventive
Strength of Aroma 0.00
Preference of Aroma +0.20
Strength of Flavor of Soybean Protein -0.40
Strength of Flavor of Meat +0.40
Overall Preference of Flavor : +0.40
Overall Evaluation (0 to 10) - 5.20
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Overal | I (0 to 10)5.20 Soybean Protein-incor orated Hanburger
(Part ]Pé%gg¢§2§i§ﬁlBY78 Exanpl e 35 Sensory Eval uati on of Soybean Protein-

| ncor porat ed Hanburger System (Part 2) The non-volatile thiazolidine
conmpound obtained in Exanple 32 was added to 250 g of the ingredients of a
hanmbur ger which were m xed in accordance wth the recipe shown in the

b Tabl 7 1 h t that.th ' th d | d
e 500 SeAte (A8 [PresoRy BuetiatiaRcorroRReh ok el auda (o the

[ di ent f the hanb ' t trati th f
wpl d be 200 ppb at ‘EAETPPAGCER EatPHsOFS, SyatRh, (BREEC 2 el Toviati ng the

ol T and di vided AL o BgL ST reaa L EEnen CaRPeu R o B ER A" e 6 v

well, and di i nto ortion of the m xture was

for med Ekgxgnglgu;?uwgsspaasdaeg pag- b bed thr adusleaaenediorgal o the  present

enbodi men her, tor the sake conparison, a hanburger was prepared

in the e eRk rbhal xRl hNaE bR aneR- Walkdt ithe thidize i di ne
conpounggﬁgggggg-%§§éﬁwa%r§ddége(céntroF prgduct). The produc?ﬁgccording to

the preagph eabedenBBbveasasa@pared nisileht Rgotent rdlatprdduct  and
eval uated in the sanme manner as in Exanple 33. As a result, as is shown in

the fol kencagtFfaklienldf tthe coapbungewondat dieniS0P parh atheheortbimd atil e

t hi azol i dine compound and MFT-Cys (Inventive) had a significantly

i mpr ovedfpeeténgncench¥FTHiysharisurdeso coided tingheeiimeredients of
the hamburger in such amount that the concentration thereof
would be 200 ppb 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 divided into
50 g portions. Each 50 g portion of the mixture was formed
into a round shape and pan-fried (product according to the
present embodiment). Further, for the sake of comparison,
a hamburger was prepared in the same manner except that
neither the non-volatile thiazolidine compound nor MFT-Cys
was added (control product). The product according to the
present embodiment was compared with the control product
and evaluated in the same manner as in Example 33. As a
result, as is shown in the following Table 19, the
hamburger containing both the non-volatile thiazolidine
compound and MFT-Cys (Inventive) had a significantly
improved preference than the hamburger containing neither
the non-volatile thiazolidine compound nor MFT-Cys

(Control).
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t he non-
DF55PCTY

of

K358CLE

| nventi ve Overal l
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* Significant differences existed with a significance leve! of not higher than 5%.

** Significant differences existed with a sign

Incorporated Hamburger System

The non-volatile thiazo

ificance level of not higher than 1%.

Sensory Evaluation of Soybean Protein-

(Part 3)

lidine compound obtained in

Example 32 was added to 250 g of the ingredients of a

hamburger which were mixed in accordance with the recipe

shown in the above Table 17 in such amount that the

concentration of the compound would be 500 ppm at the time

of eating,

(product of Ajinomoto Co.,

Inc.

and a commercial reaction flavor "AROMATE MB"

) was also added to the

ingredients of the hamburger in such amount that the

concentration thereof would be 250 ppm at the time of

eating for the purposes of alleviating the soybean odor and

enhancing the meat-like aroma.

well,

and divided into 50 g portions.

Each 50 g portion

the mixture was formed into a round shape and pan-fried

(product according to the present embodiment).

Further,

The ingredients were mixed

of

for the sake of comparison, a hamburger was prepared in the

same manner except that neifher the non-volatile
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the n1xbgggpé@7359@ned into a round shape and pan-fried (product according
to the present enbodinent). Further, for the sake of conparison, a
hanburger was prepared in the sane manner except that neither the
non-vol atil e Soybean Protein-incor orated Hanburger (Part 2 75 DF55PCT/ B778
t hi azol i di ne conpound nor AROVATE MB was added (control product). The
pr oduct 0 r eval uated in
tﬁ%%%a@n{e c%@;oﬁﬁn]%s%%rs%ﬁ%ﬁ oip Wi aagﬂil[Egﬁs Orﬁﬂ‘bl

t he sanme manner wn in the

foll ow 83048 Eaélt 20Thet gﬁwgrm@fgaw G, DY iR NGsPrdid

t hi azol npound (I nventivé) had a significantly

| mprove r n JRAHRUNGeT | tfierin teamere vol atil e
t hi azol |q’ Egnggcgﬁgggn?%ﬁioret‘%%% I\}%\_e t(%ﬁa?dﬁ)n&ﬁg%% eat.%olnSensory

Eval uat i3gn ofsEwaleatiion 4L AWHAGE iRatiHy 1 ldwedy ivaoXyvez@ | Strength
of Aroma+l.40** Overall Preference of Aroma+l.60** Strength of Flavor of

Soybean tReohaimbulkdd} Joraigidimf Hddtay ahofndvbatollat?lre eiaddl Rixier ence of
Fl avor +01. 40* Overall Evaluation (0 to 10)7.00* * Significant differences
exi st ed contioumds iagrdl fAROMATE IMB/ el Irofemmitveni gleed 4 haigisdficanSlygni fi cant

di fferences existed with a significance |evel of not higher than 1 %

(1 ndust rimgironsy ippsfidrande Aduor dibey hamburger csemtaimientiohthehere can be

the non-volatile thiazolidine compound nor AROMATE MB

(Control) .

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

Evaluation Items Average Rating of Inventive
Overall Strength of Aroma +1.40*
Overall Preference of Aroma +1.60**
Strength of Flavor of Soybean Protein -1.00
Strength of Flavor of Meat +1.20*
Overall Preference of Flavor ' +01.40*
Overall Evaluation (0 to 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%.

(Industrial Applicability)

According 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.

Further, according to the present invention, the
unpleasant odor of retort foods can be easily suppressed by

using a non-volatile thiazolidine compound alone or using a
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easily @ i excel l ent conposition which can be used in the field of
f oods a§%9%$?ﬁ€%ﬁ2%d the like and can retain and develop flavors
effectively. Further, according to the present invention, the unpleasant
odor of retort foods can be easily suppressed by wusing a non-volatile
t hi azol i di ne conpound al one or using a Soybean Protein-incor orated
Hambur gge, (a1 L 81 6 PESERCTLGE SR RoB-AOLA Ll gcLicauon gqmppynd and/or a
reacti on flavor —concurr ent y RCa®Ron-mofati e thiazoll dine conmpound,
and, 1 ncbheRrrLAELG G38nPE BALLY1REYEISHiLoRAnL HAOGendtaRE 1 avor has
been i nproved. Moreover, according to the present invention, the
unp! easaal, odar +Qkns O¥ReaR- LAYOLROLALEY v PRd Al Hetorks BRRaN- uti i zed
food products) can be easily suppressed y using a non-vol atile
thi azol yHbBe €0EPEYNHag! BR@NOHmpYSkREG .2 non-nol atile flavor conmpound and/ or
a reaction flavor concurrently with a non-nolatile thiazolidine conpound,
and, in turn, Mbhebeeganabeogasnky tpr @hied@d e sepybaar-amttilonzedHeood produts
whose flavor has been inproved. 77 DF55PCT/B778 CLAIMS 1. A conposition
for retanpilegsand devel ofi B9 ybean-finavapoafatead daddpmrdudds whi ch cont ai ns
a non-vol atile thiazolidine conmpound as the effective ingredient.
(soybean-utilized food products) can be easily suppressed

by using a non-volatile thiazolidine compound alone or
using a non-molatile flavor compound and/or a reaction
flavor concurrently with a non-molatile thiazolidine
compound, and, in turn, there can be easily provided
soybean-utilized food produts whose flavor has been

improved.
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2. The ! for retaining and developing the flavor of a food or
drink o?ﬁg$§¢%z%?ﬁahich further contains a non-volatile flavor conpound

where a volatile flavor conpound is stabilized by the formation of a

di sul fi de bond between the volatile flavor conmpound and a non-volatile
conpound, and/or a reaction flavor, in addition to said non-volatile

t hi azol i di ne conpound. 3. The co \®n for retaining and devel oping the
flavor of a food or drink of claim1l or 2, wherein said non-volatile

t hi azol i di ne conpound is at |east one conmpound selected fromthe group
consi sting of those conmpounds having a structure in which a

ol yhydr oxyal Kyl gl Bfipodeh ¥l irke: BaYLAG1AG! Ankl de¥ich@hsdidtnd s bonded to

the 2- position carbon atom of thiazolidine-4-carboxylic acid. 4. The
conposi h @GokOp £ &t FoBNG raRE 14Ky EWPRICH doi a iflsAOMaN-vb fatddleor dri nk of

claim3, wherein said non- volatile thiazolidine conpound is one conpound

sel ect edhibzeMidl@edcomp oS ast ithe &ff f2dthvd 3 rgrdyidrxypropyl )

t hi azol i di ne-4-carboxylic acid, 2-.

(1, 2, 3, 4-t et r ahydTtuey kotploktitiianolfiodi met4-icdmignyand deatsldping the

2-(1, 2, 3, 4, 5-pent ahydr oxypentyl )t hi azol i di ne-4-carboxylic acid,

2- hydr oxftawolry lof2a (Ebod 0r3 driinks8 diF35RAT B 78vhich further

t et rahydr oxybutyl )t hi azol i di ne-4-carboxylic acid, 2- ,

(1, 2, 4, Sondadaisy dr mop-3raglalddisy ridmorn somraind wWheng & et hele- car boxyl i c

acid, 2-(1,2,3,4- tetrahydroxybutyl)thiazolidine-4-carbopnyl-N-glycine and
2. flavor compound is stabilized by the formation of-a

disulfide bond between the volatile flavor compound and a
non-volatile compound, and/or a reaction flavor, in
addition to said non-volatile thiazolidine compound.

3. The composition for retaining and developing the
flavor of a food or drink of claim 1 or 2, wherein said
non-volatile thiazolidine compound is at least one compound
selected from the group consisting of those compounds
having a structure in which a polvhydroxyalkyl group
derivative having 3 to 11 carbon atoms is bonded to the 2-
position carbon atom of thiazolidine-4-carboxylic acid.

4. The composition for retaining and developing the
flavor of a food or drink of claim 3, wherein said non-
volatile thiazolidine compound is one compound selected
from the group consisting of 2-(1,2,3-
trihydroxypropyl)thiazolidine-4-carboxylic acid, 2-
(1,2,3,4-tetrahydroxybutyl) thiazolidine-4-carboxylic acid,
2-(1,2,3,4,5-pentahydroxypentyl) thiazolidine-4-carboxylic

acid, 2-hydroxymethyl-2-(1,2,3,4-
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(1, 2,3, roxypentyl)thiazolidi ne-4-carbonyl-N- glycine, or a
n1xthe§%§%%§¥?cw %Dre thereof. 5. The conposition for retaining and

devel oping the flavor of a food or drink of any one of clains 1 to 4,

whi ch contains said non-volatile thiazolidine conpound in an anmount of at
least 1 ppmin terns of the dry basis of the conposition. 6. The

CONPoS| {4 oy 0% £ 23 BY 1P AE, DY SL AR RICL BBox [ 8UOBOG, aptood or drink of

any one  of  Cl-alhb conprises sald non-volatile thiazolidine

CO”poung}?@94,§§{Qt?9€y¥9§?g%geg%%?¥g9559899989yggﬁﬁ9i)Said reaction

fl avor aratio o - 17000 b at the time of eating

or drin ﬁfgzofidfhgfﬁhegr58ﬁy95Engﬁg?a?—R?Og gl 4dri nk which conprises

usi ng the conposition of any one o nms 1°{0’6. 8. A food or drink which

has beeﬂeefgﬁg&EQxQMuEQQ)tHEEQB@ia&nEL@LEthoaylANﬂgmgbihbiah@lqune
conpound which is an organic conpound represented by the foll owi ng general

fornul a({2}, 3] 8, vhpehtBniyaraxgperpyla¢higzbhe dsaee 4scaudionya -as t hat  of
the resi dual group obtai ned by renmpoving an oxygen atom from the al dehyde

group ofleoinkdose armakdaze- bypewddobFmbPETLBEZ&0dl.i gosacchari de or that
of the residual group obtained by renoving an oxygen atomfromthe
car bonyl group.of Thekebmpesivioketfosereypéntdhiggesdcdeaeildpingndhsal ts
thereOfflavor of a food or drink of any one of claims 1 to 4,
which contains said non-volatile thiazolidine compound in
an amount of at least 1 ppm in terms of the dry basis of
the composition.
6. The composition for retaining and developing the
flavor of a food or drink of any one of claims 2 to 5,
which comprises said non-volatile thiazolidine compound and
said non-volatile flavor compound and/or said reaction
flavor at a ratio of 1 - 1,000 ppm to 1 - 1,000 ppb at the
time of eating or drinking.
7. A method for producing a food or drink which
comprises using the composition of any one of claims 1 to
6.
8. A food or drink which has been produced by the
method of claim 7.
9. A novel thiazolidine compound which is an organic
compound represented by the following general formula (2)
in which R is a group having the same structure as that of

the residual group obtained by removing an oxygen atom from

the aldehyde group of an aldose or aldose-type
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CONH A method for inproving the flavor of a retort food,
mhergrﬁﬁgﬁiéﬁzﬁég%ant odor of the retort food is suppressed by adding a
non-vol atil e thiazolidine compound to the retort food. 11. The nethod for

inmproving the flavor of a retort food of claim10, wherein said

non-vol atile thiazolidine conpound is at |east one conpound sel ected from
the group, consisting of thpse ¢ n naviLhng r e algn ich a
polyhyd?g&?%fiﬁ?ﬁ%¥bgﬁ aﬁrPﬁgﬁiegnﬁgéigésggﬁéﬂlgggakbggkgéggﬁtb&z bonded to
the 2-position carb Lazeol Ldi #Gar I &faGl Getbde The

met hod ?%@3Y§%9o§?n§9¥§éggkgégrEg?ﬁaebgtg??béngdggémkl%inlllf whgrein sai d
non-vol ati La L dj LS u selgcted fromthe group
consist?%nggégé-%?#é,g???Pﬁggpgéggggby g?hggggﬁiggﬁe-4-carboxylic aci d,
2-(1, 2, 3,4-tetrahydroxybutyl)thiazolidine-4- carboxylic acid, 2-(1, 2, 3,4, 5-
pent ahydr oxypentyl )t hi azo@gNﬁm-qgg@@HI ic acid, 2 80 DF55PCT/ B778

hydr oxynet hyl - 2- ( t et rahydr 6xybut yl )t hi azol i di ne-4- carboxylic acid,
2-(1,2,4,5-tetrahydroxy- gl ucopyr anosyl oxypentyl)

t hi azol i di ne-4-cgrboxylic\acid, 2-

(1,2, 3, 4-t et r ahydr oxybut y{ )t hi azol i di ne- 4- car bonyl¢-2) gl yci ne and

2-(1, 2, 3,4, 5-pe tyl)thiazolidine-4- carbonyl-Nglycine, or a

m xture of two or her eof .

10. A method for improving the flavor of a retort
food, wherein the unpleasant odor of the retort food is
suppressed by adding a non-volatile thiazolidine compound
to the retort food.

11. The method for improving the flavor of a retort
food of claim 10, wherein 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—poéition carbon atom of
thiazolidine-4-carboxylic acid.

12. The method for improving the flavor of a retort
food of claim 11, wherein said non-volatile thiazolidine
compound is one compound selected from the group consisting
of 2-(1,2,3-trihydroxypropyl)thiazolidine-4-carboxylic
acid, 2-(1,2,3,4-tetrahydroxybutyl)thiazolidine-4-
carboxylic acid, 2-(1,2,3,4,5-

pentahydroxypentyl)thiazolidine-4-carboxylic acid, 2-
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13. The i mproving the flavor of a retort food of any one of

cl ai ns Dggsb@Tééqaﬁereln said non- volatile thiazolidine conpound is added
to raw materials before heat sterilization during the production process
of the retort food. 14. The nmethod for inproving the flavor of a retort
food of any one of clainms 10 to 13, wherein said non- volatile thiazolidine

conmpoung -3n unt 4Qf :gQQJtRH Sﬂli i i ght of

the raw H’?grﬁs’gﬁ%ghé’? Qt h(gmr%e'?or‘lt fe(])tgr(?hé&rﬁ taﬁf erl%erg%_r%mf ood. 15.
The net baepbiy1iiERMIHI e, f2I QIVCH—t@‘txaaHﬁIQJ)E Ef-OOd of any one of clainms
10 to 14, wherein a non-vol ati| flavor conpound and/or a reaction flavor

is/are iRy rathoResl ﬂyyﬁ|ﬁhﬂﬁﬂdlfﬁiﬂ%iﬂﬁbéﬁﬁé¥91fbti&fE0|2d'ne
compoun 16. The met hod "f or |nprOV|ng the flavor of a retort food of

claim 15(,1_,\mber,al-rtea:&iad1 e H i A0l d iH dven - e iand sai d
non-vol atile flavor conpoun /or said reaction flavor are used in such

amount igNgic itfee adv0 @ (& ,H, 3 tmes-rmtmiﬁﬁd@ﬁéhtzpl ) trel £LospDange-aaed t he
non-vol atile flavor conpound and/or the reaction flavors are 10 - 1,000 81
DF55PCT/cREB® nydmdaiyd yiine ,1,d0G ppilxtumspettivwelor mird hehérewef of eati ng.
17. Aretort food which has been produced by the nethod of any one of
clains 10 to 18. 18heAamediiest foor dimpuaodding the flawar of a sotdetan-

food of any one of claims 10 to 12, wherein said non-
volatile thiazolidine compound is added to raw materials
before heat sterilization during the production process of
the retort food.

14. The method for improving the flavor of a retort
food of any one of claims 10 to 13, wherein said non-
volatile thiazolidine compound is added in an amount of 10
to 1,000 ppm based on the weight of the raw materials of
the retort food or the weight of the retort food.

15. The method for improving the flavor of a retort
food of any one of claims 10 to 14, wherein a non-volatile
flavor compound and/or a reaction flavor is/are further
used, concurrently with said non-volatile thiazolidine
compound.

16. The method for improving the flavor of a retort
food of claim 15, wherein said non-volatile thiazolidine
compound and said non-volatile flavor compound and/or said
reaction flavor are used in such amount that the amounts of
the non-volatile thizoline compound and the non-volatile

flavor compound and/or the reaction flavors are 10 - 1,000
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i ncor pox T%%% oduct (i.e., soybean-utilized food product), wherein
t he unmqgiigﬁ weég{like odor peculiar to the soybean-incorporated food

product is suppressed by adding a non-volatile thiazolidine conmpound to
t he soybean- incorporated food product. 19. The nethod for inproving the
flavor of a soybean-incorporated food product of claim 18, wherein said

non- vol g,:jdn{ eargopilaezoj ilg,}dﬁggge@o Ogéc@{v% Etagn&‘tg(r)uc éungf sel ected from

the gro consi st ng ‘conpounds Ing a § ure in which a
polyhydggﬁﬁ§h§yl group derivative having 3 to 11 carbon atons is bonded to
the 2- position carbon atom of thiazolidine-4-carboxylic acid. 20. The

met hod for i mrovi ng A& dd aMa Afn fen SPYDaAsA NoREAREEE egy feRd product of

claim19, wherein said non-volatile thiazolidine conpound is one conpound

sel ect eqhetfHoNd heardf Wipe CONSEBAimME Pf 2o (de2, 3 trihydroxypropyl)
t hi azol i di ne-4-carboxylic acid, 2-

(1,2, 3,4-tetratg.dr axyeindd tiv Az b nnd- €0 bPXaVvo € &£l &, soybean-
2-(1, 2, 3,4, 5-pent ahydroxypentyl ) thi azol i di ne-4-carboxylic acid,
2- hydr oxymainpdréedd, 208d prodtcahyiroxybsoybeah+azdl i dedefdodar boxyl i c
acid, 2- (1,2,4,5-tetrahydroxy-3-glucopyranosyl oxypentyl) 82 DF55PCT/ B778
t hi azol irkoduct cardoeyein tlve dynRlédsant, veedetihbyddoxypatyl)iar to
t hi azol i di ne-4-carbonyl - N-gl yci ne_and 2- .
(1, 2, 3, £18 Rovkeanr bxgpereyitedi foodi preduat chsbsnpprassglybine, or a
m xture of two or nore thereof. .
adding a non-volatile thiazolidine compound to the soybean-
incorporated food product.

19. The method for improving the flavor of a
soybean-incorporated food product of claim 18, wherein 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-
position carbon atom of thiazolidine-4-carboxylic acid.

20. The method for improving the flavor of a
soybean-incorporated food product of claim 19, wherein said
non-volatile thiazolidine compound is one compound selected
from the group consisting of 2-(1,2,3-
trihydroxypropyl)thiazolidine~-4-carboxylic acid, 2-
(1,2,3,4-tetrahydroxybutyl)thiazolidine-4~carboxylic acid,
2-(1,2,3,4,5-pentahydroxypentyl)thiazolidine-4-carboxylic
acid, 2-hydroxymethyl-2-(1,2,3,4-
tetrahydroxybutyl)thiazolidine-4~carboxylic acid, 2-

(1,2,4,5-tetrahydroxy-3-glucopyranosyloxypentyl)
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21. The hod, f inproving the flavor of a soybean-incorporated food
productDéggggﬁ/%ji@of clains 18 to 20, wherein said non-volatile

t hi azol i di ne conpound is added before or on processing raw materials
during the production process of a soybean-incorporated food product, or
at the time of cooking or eating a soybean-incorporated food product. 22.

The met hod foi,i ro ing %he | avor . qf 3. o&b ag;incorporated food product
of any bhk28®?P ﬁ@ggﬁﬁ 184X PBXY¥11CwAE!MET n séid hgh-volatile t hi azol i di ne

' ded j t.0f,.10 pei ght f
Che ran meeersarexypUr Rl BB Baan b8  sorar B Yoy - SSEhd HPP S 0ai ont
f th 2l fAr_N i th
lavor of 8 S8y BeaRa RE S bSF IP e s B g e S s s N o e 18° to

22, whegelhiRcn0R:val SLLLE.LI B0% OB ARMEaIGE . Teact fon flavor |/ are

further oncurrently wth said non-volatile thiazolidine conmpound.

24. The met hod: f or rhgprayhpg tBe hhB¥ekial dneSeuhean- ivrcar porated food
product of claim 23, wherein said non-volatile thiazolidine conmpound and

sai d nogpyBkahi-h8colbavat eco RN rd¥Ncd cFiathy @2 ich dllawe & e used in
83 DF55PCT/ B778 such anmpbunt that the anpunts of the non-volatile thizoline

conpoundoand,t ker@inveladld hen-vavert idepolrtonidiore tdumpowattison flavors
are 10 - 1,000 ppmand 10 - 1,000 ppb,

added before or on processing raw materials during the

production process of a soybean-incorporated food product,

or at the time of cooking or eating a soybean-incorporated

food product.

22. The method for improving the flavor of a
soybean-incorporated food product of any one of claims 18
to 21, wherein said non-volatile thiazolidine éompound is
added in an amount of 10 to 1,000 ppm based on the weight
of the raw materials of the soybean-incorporated food
product or the weight of the soybean-incorporated food
product.

23. The method for improving the flavor of a
soybean-incorporated food product of any one of claims 18
to 22, wherein a non-volatile flavor compound and/or a
reaction flavor is/are further used, concurrently with said
non-volatile thiazolidine compound.

24. The method for improving the flavor of a
soybean-incorporated food product. of claim 23, wherein said

non-volatile thiazolidine compound and said non-volatile

flavor compound and/or said reaction flavor are used in
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respectbgﬁ %Tﬁg7§§e time of eatlng 25. A soybean-incorporated food

groduct been produced by the nethod of any one of clains 18 to
4. 84

such amount that the amounts of the non-volatile thizoline
compound and the non-volatile flavor compound and/or the
reaction flavors are 10 - 1,000 ppm and 10 - 1,000 ppb,
respectively, at the time of eating.

25. A soybean-incorporated food product which has

been produced by the method of any one of claims 18 to 24.
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