DESCRI PTI ON SALTY TASTE ENHANCER AND KELP EXTRACT COWVPRI SI NG THE SAME 5
Technical Field The present invention relates to a salty taste enhancer
capabl e ovOoenhaneisng salty taste of foods and a nethod Por/JprodozBsig t he
salty taste enhancer. Moire specifically, it relates to a salty taste
enhancer capable of enhancing salty taste of foods or drinks over a w de
range with the use of volatile conponents derived fromkelp, a 10 net hod
for producing the salty taste enhancer, a kelp extract conprising the salty
taste enhancer, and a food or drink conprising the salty taste enhancer or
the kel p extract. Background Art p¥s$drRipghosodi um chloride is a mneral that
is essentially required for human 15life, it has been recently reported
that the excessive intake of sodiumchloride induces various life

style-rel ated di seases, for exanple, hypertension, arteriosclerosis and
vari ous |SATETS MASTH ENHUNICER 298 &EIIMENTRA CheOAMYRISINGTRGR Saamiger and t he
like. In addition to the use as an essential nutrient, sodiumchloride has
been wi dely used for preserving and seasoning foods over a long tine.

Mor eover, sodium chloride exerts 20i nportant effects of inproving the

t ast es ofTethuickd Ficlhese ef fects include not only the inpartation of salty
taste but al so the enhancenent of flavors. For exanple, it has been known

t hat sodi um chiThe pegeitdsveatior tdlsted toof satih atecénhgnddr @subte of@nha@idg®d t hi s
effect, a processed food containing a | arge anount of sodium chloride can
gi ve hi ghlalsytastefofifdddsand wimetlivdsfoc produsiag tisf satty itasre énhaneet. Oosd ned by t aki ng
a lowsalt food. In 25 addition to the entire thickness and sharpness, the
t op i npacpeceidadliycit nejates foecsaltzedsteanhdndey capabiaiol enhharingleltyhaste ofsfoudsed i n an
appropriate anmount is highly inportant in seasoning as a secondary effect
of sodi umr dhhlorowdea wileienge with ¢heuseed velatleomsponhts detincoderdoe &elpr 2qui r ed
various substitutes for sodiumchloride and salty taste enhancers which
ensute t meethndsionprodicing die sabsy tasteoanbanties deimbrktrast cauprisimgths saltyutastehl or i de
content wi thout damagi ng the tastes of foods. 5To neet these requirenents,
vari ous <niancer anda fqagror ok gamprisiog theesaliy tasteommbanges pothedglprextiaet t 0. For
exanpl e, inorganic salts typified by potassium chloride have been w dely
used as substitutes for sodiumchloride. However, it is known that these

i norganic salts have odd tastes such as characteristic harshness. To

over core BepkgoprdArtem for exanple, Patent Literature 1 discloses to

regul ate the inherent odd taste of 10 potassium chloride by using potassium
chiori de toget Adthoygh spdgng ghlgrids isiagpinerah that pseassgngialdy fe&lHHe‘Pg’t’@anaEi terature
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Furt her oz vosr _enhanci.ng ef f.ect of, sodi chl ori de cannot be
Suffici gﬁ%%ykngg/%a %‘t?%ﬁ‘é‘é“% ot eeblila.g an etféct of enhancing flavors. ~ Owing TS

effect, a processed food containing a large amount of sodium chloride can give high
satisfaction, which such a satisfaction is not obtained by taking a low-salt food. In
25  addition to the entire thickness and sharpness, the top impact-enhancing effect achieved

by sodium chloride that is used in an appropriate amount is highly important in
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250n the other hand, various attenpts have been nmade hitherto to obtain
concentrates or extracts of marine products, such as fishes and nari ne

al gae, whwohohanei49a fl avor or taste closely simlar topChmaremivessast fl avor
or taste of the marine products. For exanple, Patent Literature 5 and
Patent Literature 6 disclose a nethod for producing a concentrated extract
of a marine product. This nethod conprises: adding water to the raw
materials of the marine product, for exanple, fishes, marine al gae,
5shel | fi shes or crustaceans, and then, for exanple vacuum or

st eam di sfehdohiddthstaBcsiiR &Rt SORARM ERbHAY AR thet @ BRARRMR S, itSe O @i ned

to give a flavor conponent; extracting the distillation residue and

concent I afal B Gedi @ity atiBud butRtifitdsddt HIRMTERBANE anddiltyThsrd Sthah&igs f | avor
conponent with the taste conponent thus obtained to give a concentrated

extract Qfhithensupd the prpafiivh bf BAWiAE Fdhes ¥hak k@Rikink!s8¥idn cHigd® onlent er at ur e
107 and Patent Literature 8 discloses a nethod for reducing the fishy snell

char acter&ﬁdu@d&gagﬁ%ﬂﬁqa@sgfﬁom. extracting a marine alga such as kelp
wi th an al coholic solvent at a |ow tenperature and then treating the marine

al ga extract Womeet #hedé Rjuiremests Orabions subshiesabr sddiies ehioflae RavetRbed mari ne
product extracts are produced to utilize the inherent flavors of the marine

product s.regdirideitefe. | ForltR8mPRY Rlord¥@R baltd Bpifidd B pdtiisiukibEnlangs hasenponent s
t hus obtained have a salty taste-enhancing effect or a flavor enhancing

ef fect exjeehividdy byededibsinaes F kstium chloride FUHbWe VDIt s kidairethbt thedeer at ure 9
di scl oses a nethod for extracting flavor conponents from kel p, which
conpr i sesnsrgakic Bgtschake bid peise stich 43 chBradgt stiuisaréiness 0lTo avietboldeahiswashi ng t he
aqueous al cohol containing flavor conponents with carbon 20di oxi de havi ng
been | i qyrbble, for ekanhplg, Patera Litetatiure t1i distloses tosreglnterthé inbatensoddi tastanfl
collecting the flavor conponents, and a nethod for producing a seasoning
whi chocomotassiam dhieridel lomsinggangssinandidortideus gethé¢ravittea kelpleweracgrandt he pur pose
of these nmethods is to enhance the flavor inherent to kelp, such as the
snel | of ttdhelosgand Batint Liratefeo? disclbses acbltyseasohipg baliog aillew sadiumui t abl e as a
w dely usable salty taste enhancer 25without a need for the kelp flavor.
Mor eover ,conteni which ¢empdses sbdisaichl drades potassiem chloade,qktedp exdtrhct ands or
conponents have a salty taste-enhancing effect or a flavor enhancing effect
exhi bi t edldyprispdiropenchisat a defini@ natiei oAlthough thengtsubstitutes kavgtsaltetaptel. 1
JP- A-2009- 65978 PTL 2 JP-A-6-7111 PTL 3 JP-A-5-184326 PTL 4 )
JP- A- 2006lug 9@ petassiPThlogdg Fonaigedthorinn | cogmm kelp gxtriacg Giempleymd in both
JP- A- 2003- 144102 PTL 8 JP-A-2007-37475 PTL 9 JP-A-2001-78705 15

15 cases. Therefore, these products are not so widely usable because of the characteristic

kelp flavor such as the smell of the sea. In addition, the flavor enhancing effect of
sodium chloride cannot be sufficiently established thereby.
Also, various salty taste enhancers have been developed so far. For example,

Patent Literature 3 discloses a method for enhancing salty taste using a saturated

20  aliphatic monocarboxylic acid, and Patent Literature 4 discloses a method for enhancing
salty taste by using spilanthol with an extract of a plant belonging to the genus Allium
such as shallot or onion. However, both products cannot achieve a sufficient salty
taste enhancing effect and are not widely usable. Furthermore, the flavor enhancing
effect of sodium chloride cannot be sufficiently established thereby.

25 On the other hand, various attempts have been made hitherto to obtain

concentrates or extracts of marine products, such as fishes and marine algae, which have
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Summary of I nvention Technical Problem The invention provides a salty taste
enhancer, which is free fromthe various problens encountering in the

exi sti ng wohsti/netses for sodiumchloride or salty tastePRO/JeMhanid8ss or in
whi ch these probl enms have been overcone, a nmethod for producing the sane, a
kel p extract having a salty taste-enhancing effect, and a food or drink
conprising the salty taste enhancer or the kelp extract. Accordingly, an
enbodi ment of the invention is to provide a salty taste enhancer,

whi ch exerts a flavor enhancing effect conparable to sodium chloride

Wit hout  2F1avBPéY thitB8lo8&ly st $6 fRRhKerédt3a0br Siiadle 85thB dFhe pAshuBisOr odd
snell, and a nmethod for producing the sane. Anot her enbodi nent of

t he i nverror exhnple, Fatddi Qitb@ure s kal PaRii IidhtufOs Bist1osd WmbihodFad ty taste
enhancer, and a food or drink which conprises the salty taste enhancer or
the kel p peodutidgla coRGertatedeREAOGEA matdeprodft.e S melRd@ompaSSY: Hddigg t o

Pr obl em {20 sol ve the aforesaid problens, the present inventors conducted

i Nt ensi vevatdr sl ttRTawifhaterddls af the sidrine pruoe] férxbmpl, fitlids emanmedslpgs)t s of kel p
have a salty taste-enhancing effect. The invention has been conpl eted based
on thts théldishés orAeastdodanghid thefdor Eradiplé oatuamc onpasas lbstillivg theksawi ng
enbodi nents. 10(1) A salty taste enhancer conprising a volatile conponent
W t h a mahécorlcantraiigtivopéorhgaentshiaus obefinéletoi giveta fliv@mcamisehdnt; (2)
The salty taste enhancer according to (1), wherein the kelp is an

enzynat i eglracying tieadistilidtioh pesidue and condedjratliigeths 8hrhy td gisé @ tarE@RgDhes Cor di Ng
to (1) or (2), which conprises a 15 vol atile conponent with a nol ecul ar

wei ght ohn@fifixiag thedflayod esp@enf wihtliehtestk ebmpponenathuspbtaiied od giveas t han 60%
by weight relative to an anount of a volatile conmponent with a nol ecul ar
wei ght otoReftrated extrast obHtheananme produchkavigart ¢xvglléme ffavor. Patent Literatufed) A

nmet hod for producing the salty taste enhancer according to (1), which
conpt® sed add Paieht Litgratmrk® Hisclosesgi methad fairequcingsthe fishshsma bechacaptgyistisi ng a

vol atile 20 conmponent with a nol ecul ar wei ght of |ess than 200 derived from
t he kel pto marine algag by extrasting o chafior algasuckcaskelp withaalatopholissodvant htncer
according to (3), which conprises distilling a kelp to give a salty taste
enhancer law temmiesitung:and thes| teaating theaongrinecalga eaitrapt withys sehétioradgetbghtt of | ess
t han 200 derived fromthe kel p; and a volatile conponent with a nol ecul ar
wei ght oflosggery thepgeancertratgdbaringprodnet extrpgis arg papdueed togilive thf | ess t han
60% by wei ght relative to an anpunt of a volatile conponent with a

nol ecul ainhgesngfavaess obthg maringpredugisi ¢ Fherefore, it hasqsyer been kaown that they kel p.

(6) The nethod according to. (5), wherein a volatile conponent is captured

f r oM heflavefcomppnen{s thys ebtajned ihavma saltydagieiephanging ghicetPriafiavep| at i | e
conponent is obtajned [n an anpunt of 20 ppmor less relative to the weight
of the sF%!}aPF%e%J@F&thlb“egbyso Tug -met hod according to any of (4) to

(6), wherein the distillation is 5 conducted aft t he kelp was treated
with an enzymeturthermore, k) St)emﬁﬁkeé‘lltﬁree%(&?‘gefesmp‘ilﬁofé’ﬁﬁ?“ir%cé'?gglaﬁ‘i”i(t ure of the
e L e (D2 AL RS

and then washing the aqueous alcohol containing flavor components with carbon

20 dioxide having been liquefied or being in a subcritical or supercritical state and

collecting the flavor components, and a method for producing a seasoning which

comprises the flavor components thus obtained. However, the purpose of these

methods is to enhance the flavor inherent to kelp, such as the smell of the sea, and,

therefore, the obtained product is not suitable as a widely usable salty taste enhancer

25  without a need for the kelp flavor. Moreover, it is never disclosed therein that the



(9) The kel p extract according to (8), wherein the extract containing a
non- 10 volatile conponent of the kelp is an extract containing a

non- vol atwbeotionpanent of the kel p, which is obtai ned afPCenrdils®idsi ng t he
kel p to renove a volatile conponent fromthe kel p. (10) A food or
drink conprising the salty taste enhancer according to any of (1) to (3).
15(1 1) A food or drink conprising the kelp extract according to (8) or
(9). Advantageous Effects of Invention The salty taste enhancer
according to the invention can enhance salty taste w thout giving any

odd- after r | Lge, 20 exert
a flavor ogn anci r@ygﬁgﬁepév{ﬁpg‘ﬁ%?ﬁﬁ%{% er cg%/gfegge{c@%?d g@&?%%hﬁl ride in
foods or gflik$ibifd bl @ M ehIsdenks, and inpart top inpact, which is |ost
by salt reduction, tdo a food or drink. In the salty taste enhancer
according to the invention, furthernore, the characteristic flavors (the
snell of the sea, algal snell and threadi ness) inherent to kel p 25are
relieved.cillighgi@re, it can exert the salty taste-enhancing effect and
flavor enhancing effect on foods or drinks over a w de range w thout

gi vi ng ampaidapplisaagdt feeling. Description of Enbodi nents 5Next, the
invention will be described in greater detail. As descri bed above,
the salty tastemgnhamarrgwcesaligng to the invention conprises a volatile
conponent with a nol ecul ar wei ght of |ess than 200 derived from kel p. The
salty taste enlpgncer jpaceriding to the invention, which conprises a volatile
conponent with a nol ecul ar wei ght of [ ess than 200 derived from kel p, can
be obt ai ned 10phy :njpiab5i183336 net hod for obtai ning volatile conponents
derived from kel p. Exanples of the nethod include distillation of the
starting kel p iPTLIA eIpRAe3®-EIa357a sol vent, extraction of the starting kelp
with a solvent, supercritical extraction thereof and the |ike. Anbng these
met hods, disti IPTats ofp-ias9Ppegerred. The starting kel p to be used in the
above nmethod is not specifically restricted in 15 production area, variety
or the like, a®TLahgIRA-2004-891@ arbitrary dry kel p commonly used for
preparing kelp broth. Typical exanples of Japanese kelp varieties include
Lam nari a ochotP&hsi sJP-B8a2@03at44182) aponi ca, Lam naria angustata, Lam naria
di abolica and the |ike. Al so, use can be nade of Chinese kelp varieties.
Ei t her one ki n®Tof8 k&8-A-200%3#A76r nore kinds thereof nmay be used. 20Next, a
general nethod for obtaining the volatile conponents according to the

i nvention by diPdLi9 | #-Ac200-78706e il lustrated. The starting kel p and a
solvent are fed into, for exanple, a tightly closed contai ner and heat ed.
Thenl5t he vapor and gas thus generated are captured in vacuo or by using a
device, for exanple, a condenser tube. Thus, a solution containing volatile
conponentSymyeay YEMVEREPA kel p can be obtained. In 25the invention, this
solution can be directly used as a salty taste enhancer-containing

sol ut i on.Tephnigal RzeblegB| v the vol atile conponents derived fromkel p may be
separated fromthe solution by extracting or the |ike and, if needed,
further purifi d&einyeptiQueprevidss p aliwtasts cabangere whichds &iee fiem the Vameus nvent i on.
To speak in greater detail, the starting kelp and the solvent are first

i nt r oduc PEOIFMBHERCORBSENG i the SRR FUDS w?eﬁﬁwqm%d&oe%a@wﬁw%be, for
exanple, a heating/stirring Skettle equi pped with a copdensey tube. Next,

t he 4Par tephﬁlcgrépﬁ%}iwia}cgé]pq;g Rfoblgras p‘aéfgﬂ)@a? (F))vercome, ame 0(51 gor procfucmg the

same, a kelp extract having a salty taste-enhancing effect, and a food or drink
comprising the salty taste enhancer or the kelp extract.
Accordingly, an embodiment of the invention is to provide a salty taste
enhancer, which exerts a flavor enhancing effect comparable to sodium chloride without
25  imparting any undesirable flavor such as harsh taste or odd smell, and a method for

producing the same.



to the boiling point of the solvent or a tenperature close thereto and then
mai ntained in this state for a definite period of tinme. The vapor generated
during thwe2parizeddi s captured as a solution through thectonzans®s3t ube.
Exanpl es of the solvent usable therein include water, a dilute aqueous

et hanol sol ution, ethanol, nethanol, acetone, 10 di ethyl ether, pentane,
hexane, ethyl acetate and the |ike. Anbng these solvents, water is
preferred. Al though the starting kel p and solvent may be used at an
arbitrary ratio, it is generally preferable, fromthe stand point of the
efficiency in ot BbOAinRNE HOHE iM@ntibiPisGO prdvile 4(@%%&%0&5‘&&& of the
kelp : the solvent to 1:100 to 1:5 (nore preferably 1:50 to 1:10) . 15The
sol vent anelsdifRastObmahtd, £ANPROE0F arihldwhith JeRIpPiséstat saMy tadte BfifinBdagror at ed

by heating are cooled wth the condenser tube and then captured and

col | ect edhe kélp ek®act @hdh&fenBaf@l Whltyfase QA8 #adNg t he vol atile conmponents in
the kelp, in a collection container. The captured solution nay be collected
into the collection container by an arbitrary nmethod. For exanple, the
captured solution may be collected in fractions per 20unit tinme or unit
anoung. Adh&ionab Pystlsm t he whol e captured solution may be coll ected at
once. Wth respect to the capture tine, it is preferred to continue the
capture until dglolsobie thgforRhidiprotderts TROpRENS irvendfofecontdadttd fferisRlep ar e
removed fromthe kelp solution. When the capture tine is too |ong, however,
the sol venidisual, &% reails found thhieoletild ¢otnpoherts O€ kelb\halya stiugae, whi ch

hi nders the stirring. As a result, there arise sone troubles 25such as an
odd snel lenbarargdffsdt. byThedavenkien had bechicompketédbasddien Heafindiggt i me and t he
col l ection anmount of the discharged solution also vary depending on the
amount and ki Adcoddirdghe tisd iavéiition duedbmppasset thé olbotinganbeadiplentged, the size of
the heating container, the capability of the condenser tube, the heating

t enpeoat ure andl)t ha shitkastelenhdrver casrisidg argolatjjewanponas withes molevdat , t he
heating time may generally range fromabout 1 to 3 hours, though the

i nvent i orweightodless mh 200 demveddrarhiakelpange. The heating tenperature is 5
preferably between the boiling tenperature of the solvent and a tenperature
| ower by 10C t K&n Thesabyitasteenhancepaccording to (Newhertialthekedpis arof t he capt ured
solution is usually fromabout 20 to 40 % by weight relative to the anount
of the sehxamaticallpirestedikelp. a starting material. In the case of collecting
the solution in fractions, the anmount of each fraction may be appropriately
det ermi ned. Fof3)exHiftalty tastecenhenges aecondiag tetl) 9a(2)1wbish cepbesesd® each ti ne

t he amount of the captured solution attains to a definite |evel, e.g.,
about5 1 tvelatily cpmppngrs; vith a mefeghlay weight ph200ergnere dstivedEomithe kelpdn awi vent .

By setting a shorter capture tinme per fraction (i.e., unit capture tine) or
a smal | eramé’HﬂWftle%fthM/s BY wergh relatie e @B apwunt ofacqlgHe component,with ac apt ur e
anount) in af or es%&qfracti onal callectian, the conponent distribution

th
of the varleqular weaghie er mpreepngaingd 1p the $AYAE kelR- be narrowed. Wien the
sol ution contaiping the | p soaked therein is heated and thus a vapor is
generated, a c&ﬁpo‘gé‘?ﬁthh‘?ﬁﬁfgfﬁﬁ)da"‘é‘ Q B st I\Wé‘ioé‘%f‘g%gg*‘fdi‘é'% earlier
wi th vaporization of the solvent. Therefore, the solution captured first
cont ai nscPWﬁlﬁ%ﬁ%agﬁP%gvﬁﬁﬁﬁl&h@ﬁ? apegr fomppsngAVRlEtleThe anpunt of

the | ow nol ecul ar .ywei ght conpanent s decreases while the ratio of

i g2 o EemPaRerh STl g BO RER e fen A DS b oM HERF D aci ng ¢ he

G St i1t on i 1t ifs Mg BrRCug TR SR P inA P G Rt af ner so

| ong as a condenser..tube can be attached thereto and the or di scharged

t he?ef roﬁ?‘a‘BPF%SﬁS?Wé"%‘i g‘?lf’ ?‘T %‘FFSﬁalbatﬁStﬁg BTSN Bdﬁt{’l’%?%e condensgr
tube. Exanples of .such .a container..inclu a, ste type, stirring kettle, an
25aut oo avEPEREY iAo Reft el b e o S e kA ke,

br ef er ab)HETHERFHTHES ol et 200 g B PR AR bl b ng
cont.al ner_can I tightlv.closed excluding . the section.to which
Che ZonaeRoan dims W 0F bYWt s a8 A ARt Bl uBSich b Reie of
for exa | oI D er, . d by I1WAKI), and
the li krer.ﬂ10 ?cﬁgé%eﬁwgf?én(géf?g%t%lﬁ &Ecggf;?%b"éiré %&%ﬁ%g%)l?w eyl oW m)l) ecul ar
wei ght vol atil e 5conponents, the heating contai ner and the condenser tube
should be tightly closed so that thes@ conponents can be surely captured.
The expression "tightly closed" as used herein indicates a state wherein no
part, other than the outlet of the condenser, contacts with external air.

As the results of studies by the inventors, it has been clarified that,
anong the




10vol atil e conponents derived from kel p, | ow nol ecul ar wei ght volatile
conponents exert a higher salty taste-enhancing capability. In the volatile
conponentwoadertyizedsf r om kel p, hi gh-nol ecul ar wei ght compomgnteE1/eatiai n
conponents relating to the undesirable kelp snells such as the snell of the
sea and algal snell. Wen the salty taste enhancer of the invention
contains a | arge anount of the high-nol ecular weight volatile 15conponents,
therefore, the salty taste-enhancing effect of the salty taste enhancer is
deteriorated and, noreover, the characteristic flavors (the snell of the
sea, al gal srrek%) ankk imbfhoadtdaeding td (ﬂg,%l@é}éintaovdfﬁll@c&ﬁﬁ&{lﬁt RRYpaH which
brings about undesirable results such as a reduction in preference and a
narr ow n@romthekearegithé @tillabntaagein bt whith 3i8d ¥dlatila SbRpeiUAL R Mhainddint he case
of requiring a salty taste enhancer having a wi de 20applicability and a

hi gh sal tay aimaaheofA0AE bNigsc@Rabe td the welight o therseirig Rept 0 use the | ow

nol ecul ar wei ght fraction(s) of the volatile conponents derived from kel p.
As the resul ts(Df Tie methed hedkding tdarbtofd# e®, (6), wHeasin BiRalistlRuerised that the
salty taste enhancer of the invention preferably contains, as the active

i ngr esli epdbnductddaifict thedelpwactdatedwitha@emmyicul ar wei ght of | ess than 200,
nore preferably less than 170 and still nore 25preferably |ess than 140.
The sal ty tast @8)enh&nlpaixtraét wiieh coruprides @ miRtued of thbkaltycrast enliicerds t he
active ingredient, volatile conponents with a nol ecul ar wei ght of 40 or

nor e. according Sugposfi (hytot BRénd dreexdrati contaitihg b inbe-votatipocuenichentoftthe
starting kel p have been collected, it is preferable that, in the salty
taste enkelpcer of the invention, the anount of volatile conponents with a
nol ecul ar wei ght of 200 or nore derived fromthe starting kelp is
controlled to (BssThehep &0dchiccarding o, (8)yowhergin dfeeaxabétycofitacringmnen-and | ess
than 5 50% by weight and still nore preferably O or nore and | ess than 40%
by we? ghwplaﬁél canippaentef thekelpisain extractcontainingenemwyealatileconpopanefitte with a
mol ecul ar wei ght of 200 or nore that are contained in the starting kelp. It
is also pelef ‘égwbds ebiained piterahsiiliing ¢ kelpltaré¢mevecoyqiatile somponenh frarmtbe ecul ar
wei ght of 170 or nore and | ess than 200 derived fromkelp is controlled to
| ess t hakelBov by wei ght, nore preferably 0 or nore and |l ess 10 than 60% by
wei ght and still nore preferably O or nore and | ess than 50% by wei ght,
relative to thd® otnfoodipsdrnk semprigng diegelty tastenmpanrenacsodingitoanysifecul ar
wei ght of 170 or nore and | ess than 200 that are contained in the total
voIatiIe(Qéﬂgﬁnents derived fromkelp. Furthernore, it is preferred that

t he amount of atile conponents with a nol ecul ar weight of 140 or nore
and }®ss than é% (fé%qogé’ﬂgpflf’gﬁ?‘%!‘?}ngg‘eé@ﬁ?"ﬂa%"%fc?@%ol(&%r(Phan 75% by
wei ght, nore preferably O or nore and | ess than 70% by weight, relative to
the total anmount of the volatile conponents with a nol ecul ar wei ght of |ess
t han 140 %p 70 thﬁh?ére ontained in the total volatile conponents derived
from kel pIvaagsgps FHedts obMventiols i o enhancer in such a preferred embodi ment
as descri bed ve.(for exanple, a,salty taste enhanger containing, as the
active ingr ed?@%t S,altg'ﬁ%Stiﬁ%Png i#‘é’@ﬂ%‘bﬁ’@ﬁ?‘éﬁw{‘ LCBPEC R 1S ght  of

| thap. 200 der | ved | it is theref ferred to divide th
capt ur cafibae 1ok 60 pU RS spoh s tps B RaPn R o R Rkl i ch-
h t | Ly  ast e- ephanei ffect and. . theref fits for th
pur pse. R ek Fpb el JrRECNRIA R EiBR orspd B aBota kSt e on

whi ch hag.. |.ty.t.asterenhanci ng effect and, .t herefore oes not fit
for the %ﬂ?ﬁg§£§€ g?%éﬁ%%n?%H&“?ﬁ?ﬂ%“ﬁ%%iéﬁ“?hFQO%QxS@é“ﬁeﬁwﬁbgaaby, f or
exanple,ﬁ% %Ehﬁge of treating the captured volatile conponents again by
using a ﬁUFtlp at'e distillation colum, or a method of, in the course of

distilling th 1 fr ionally c urin he vol atile
conponent s toelél;{@%?ag{%tgsrtgg 'ﬁ%g?%%?qrg{nfg?%h}erlﬁ‘(’:etnlt%ﬂ’ @%h?‘g?oﬁ% €1 ow ol ecul ar
wei ght v L . f. €. asfraction containing
g ol SerieirRE ARS8 Smeft 3P R BERRRY A bt bBiane B ipREb B8 1
sal tye t n LCk I RS, t ol ' jent, the

I owjr?ol 2% %lfe@e\% g ter%kegt&lﬁ%gg%%{nglgﬁ%%?tsaétﬁegﬁmg&%%%gt%ﬁg\/\‘/}é)?ght of |ess
than 200, preferably less than 170 and nore preferably | ess than 140, which
is derived fromkel p, by using one or nore of these methods. Mor e
specifically speaking, for exanple, in the case of obtaining the volatile
conponents with a nol ecul ar wei ght of®l ess than 200 derived fromkel p by
distillation, 10 the desired conponents can be obtained by collecting the
solution captured fromthe start of the distillation of the solution
containing the kel p soaked therein to the point at which the volatile
conmponents is obtained in an amount of 20 ppmor |less (preferably 0.1 ppm
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150f less than 170 derived fromkelp by distillation, the desired
conponents can be obtained by collecting the solution captured fromthe
start of wbeodvebsisl ati on of the solution containing theckappivomiksd
therein to the point at which the volatile conponents is obtained in an
anount of 17 ppmor less (preferably 0.1 ppmor nore and 17 ppm or | ess)
relative to the weight of the starting kel p. 20Moreover, in the case of
obtaining the volatile conponents with a nol ecul ar wei ght of |ess than 140
derived fromkelp by distillation, the desired conponents can be obtai ned
by col | ecdphigtidGfRPbi EdJ8 of BRAKY &&r & kAR fahife BitAbUt g@fing BEy Ghpitdshhat i on of
the solution containing the kelp soaked therein to the point at which the
vol atil e fggmgonents is obtained in an anount of 12 ppmor less (preferably
0.1 ppmor nore and 2512 ppmor less) relative to the weight of the
starting kel p. By discarding the second half of the solution
collected in capturing the generated vapor, the volatile conponents with a
ol ecul arpaelightn SHEMBYHiMEntsOr € can be efficiently renoved. For exanple, in
the case where the solution is captured in fractions per 5% by weight,

rel at Bve to theNext,akd inRentfodl witlle dek@rit@d i grtafér Bptailei ght of 5 fractions in
total, eight capture containers are prepared and, when a 5% by wei ght
portion, rel atiAsaieb@ibedabsiaiid sally sdtevd@ihbncephedobding @ thtiientiber ei naf t er
called the first liquid distillate) is obtained, the first capture

cont ai nercoipriges £¥alatile epmpomsht ithtaolsadandeightoftiess tlagnt 200ietived fremt 5% by
wei ght portion of the solution (the second liquid distillate). This
procedur &keis rheasaltethsterdhhancehaccerdifg to the fivienkiah, sdhidh cvngrisss £ aglhtileed. | n
this case, the 10 volatile conponents with a nol ecul ar weight of |ess than
200 cont alompdném withea moleatlanwegheoftassithan 20ndaived dronnkdlpecah ibe btairequi d
distillate. Fromthe second liquid distillate and subsequent ones, the

cont @At  dfy anhaebitrery methed fdranbtaiming Wblat lempopenerss Henipd|fiond &elpeases whil e t he
content of the volatile conponents with a nol ecul ar wei ght of 200 or nore
gr adual | yExamplesad ¢ method ewbrdel distdlatien oftha startimg kelppinghe preséreiobn, the ratio
of the volatile 15 conponents derived fromkelp can be controlled to 20 ppm
or | ess rselvant, vxiraction héthsiagling kdlp whtd assobvent, supdreriticaberiractien thereefi | e
conponents with a nol ecul ar weight of [ess than 200 derived from kel p can
be obt ai réed thalikeo| Asaengilesereetbods, disbHation igpreferadnt of 5 to 20% by wei ght
relative to the starting solvent. It is also possible to obtain the

vol ati | e conpodéastartyzkelmtohs used imthe gbovgrmethed ot seecifiay setricted @ t he
active ingredient of the invention, by capturing the solution in fractions
whi | €5 comredictipmareparishvnriihe ke, @plongrag atis am arbitiany dry kelp spmaonly wiedsol ut i on
until the volatile conmponents derived fromkelp is obtained(jn an anount of
20 ppm orfor Frerarng keln breth. o Tymicaleramplesat Japaness kelp vareties fpglude As
descri bed ahove, the salty aste,enhancer_accordiqg t% t he lqéegtlon

cont ai ns [EBURHE QoSS @S}I‘ﬂf%ﬁf’gn’e%nli%'b“’f"r GG Lapingiq 4bsficene

volatile c ents with a nol ecul wei ght. of |ess than 20Q.derived from
0,0, oo B IRIG 0 indulbdil ol R R won 3
component S (112 HEFSLATAF Vet e of Foss than 140 derived fromkelp, ms
cont2Pns the vOlestAsheralmeRen e dhaining iy oldils Srmipnefecerdidds Ban 200
o o BB R b S R o
enhancer TaePls = (Rbly SR TR ninsnh Bractwi T e Rared rd Xt of 200 or
of oct Al eREY ArevBrR e O e & BRat K PRl s B act or ot o
o e B A
?ﬁezléwgntlo% Hﬁﬁ Soluttn qan b'é I&?re(f'tg/ '?Sﬁéx ag\% ?%Wtatgsgg € ancgr-coo?lt Il%xgg

anmount o ppmor l1'ess relative e star kel p and

t hen st opp th I skl bl af . j tured

sol Ut on SSG e Bl 3 Plpy RO KBhens dbevelR TR L B \DRrEER) |
conponents of kelp to use as a kelp extract having a salty taste-enhancing
effect as will be discussed hereinafter, it is preferred to further
continue the distillation to thereby renove the entire volatile conponents
fromthe starting kel p. Thus, the high-nolecular weight volatile conponents
contained in the starting kelp can be efficiently renoved. Nanely, after
obtaining the volatile conponents in an anount of 20 ppm



20rel ative to the weight of the starting kelp, the captured solution is
daringly collected and di scarded. Then, the solution captured until the

vol ati | e worrpomient4s i s obtai ned in an anount of 20 ppm ecTiJexs1//®B3t i ve to
the weight of the starting kelp is mxed with the non-volatile conmponents
extracted. Thus, a high-quality kel p extract, which has a salty

t ast e-enhancing effect without show ng any snell of the sea, can be
prepared. 25Although nmethods for capturing the volatile conponents with the
use of water as the solvent have been illustrated above in detail, it is

al so posideh thelsBlutid esdtjrwfng or AEUBRUM S RRER, R hiTic@%0 BRR aSaltyent to
be used in the distillation Tor capturing the volatile conponents Wth a

| ower noliggdidiandeabdtrdideid thednfenapnkel p. Also, it is possible to maintain
the heating tenperature at a relatively low level of 60 to 90C during the

distillation. By spgedkig grdues@etiEll theQfutinghélpRhEME salvedEird fitst Witoalibde
5conponents can be captured at a higher ratio than the distillation nerely

usi ng boiihto Ated@igtontdistRyeippedan atddBdénder b& doCXARPNES AthSatdighstirAnde m xed
with the non-volatile conponents, as will be described hereinafter, to give
a kel p exerirequippyd Withaltenddkéntuba s et thabaitig el atlsolveiese heabdods are
sonmewhat di sadvantageous. That is to say, in the fornmer nethod, the anount
of the nanthéedodling i@ sheat 604 feapeturdicidle tHetetd Bad then elaintgiied fi Ng i n
the kettle is reduced. In the latter nmethod, on the other hand, the
extract i diis sttetfora definiteqeibd bétimenpThe Mhpor igefiate@ duding MiKpdriodds and,
nor eover, the undesirabl e high-nol ecul ar wei ght volatile conponents cannot
be renovesabthredrs hlzelukieh threudhr the tondéaser tubean Exhmiples off Hernglvieheusablebl ens i n
the latter nethod, use nay be nade of a procedure of elevating the kettle
t enper at theecintindudpenitte a djeecqtenus letaablsohifal ethinol ahythamil) etonthe
| ow- nol ecul ar wei ght vol atile conponents, and then i medi ately el evati ng
t he ket t deethyd ether, pentane, thexdreeetbplacetapd atidythe bké. e cAmbhethesgiol vemt svatear wei ght
vol ati |l e conponents. Anot her nethod for obtaining the | ow nol ecul ar
wei ght v preferied c oAfshoughtthe Stadimgtkielp ayslpolveatimgy beitisedrat e tekiitnast rimyo, ithe
distillation conprises further subjecting the 20 captured solution, which
cont ai ns 1 graciady aréferableotrporibastand peinsef the pfficeenty acstirung or extiasting, ltat i on, a
chromat ographi c treatnent and the |ike. The sol vent extraction can be
carri ed &entrddyheweighicatip gf thedkelpaghesedverns & LilPBte Wit(morderefesablypl:58rie or nore
ki nds of solvents such as hexane, acetone, diethyl ether, pentane, ethanol,
net hanol 1dQ% ethyl acetate via some steps, if necessary, to thereby
selectively col]ect the | ow npl ecul ar 25wei ght vol atil e conponents al one.
The Y- di sti | | 4b¢ splveniAndyihe valatileepmopanepts in a@dﬁm@a& wich grerqyaperated| ut i on
under reguged.pressure to therehy selectively collect the |ow nolecul ar
wei ght vBY aF3ting by the coReensyube aRchthah septurseiaad colissicdet thean be
carried qQut by applying the captured solution to a colu packed with an
adsor benfOT8 U $Q té’é‘tqog@md%\% 'E‘SP{ ,"P"?g‘b‘?qnﬂ@,ne%tﬁ i the ksl In ayeQllacHean por ous

[ [ dsorbent or cyclodextrin to

I : i - th
Phor oby  EUBBET v diiy SdapIegap tting mb o e GO e rligHion Faraiier & Bbmponent s

I . Furt her, f th d b i.ned h
o ve’ U)o R g WS P B Y R SRLOHET e
Frort kel Bt ek Rl ot - Ahepipiy ! ST sabPisfe oo oBR Py dlcifdused as a

Ity tast h : t tively, th I t y b d f th
capt ur ettt | SAnFEREE! IR GRPIRTE e RIS 16 pouinuE Risc B i ved T om
kel p, which.are h&JS separ at ed.and concentrat ed a af(t1 t.ast e enhancer.
The sol ikt Bk yolsieeshiRg & e HectR pedeBhrulfoR Bk soiist i o
solevz(r)ltv tr %yio . yarrel o 159 aqnent }of (yhe capt ur ed Zot)llgukit%n.ogﬁere t han
wat er are l"ectrvely a : et one,
el thi capllise Rt logd bl MRPERCr e splvens sehan v aler e te it

di et hyl et her., t I -h I d et hyl t at d.the 15
R A R T R R R RS
di stid | af| s TR LHG Umell PuferRES By SSREAREHAPRYS | PrdhGRhglindShalhe Nt

collection amount of the discharged solution also vary depending on the amount and
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ot her nethods for extracting the starting kelp, i.e., the organic

sol vent-extracti on nethod and the supercritical extraction nethod wll be
il lustratwo.20im26t#e organi c sol vent-extracti on net hod, &CIOPuands988Ich as
hexane, acetone, 20diethyl ether, pentane, ethanol, methanol and et hyl
acetate is added to the starting kelp in a closed device. Then, the
extraction is carried out at -20 to 90C for an hour to several days. In the
extraction, it is preferred to control (the weight ratio of the kelp) :
(the solvent) to 1:100 to 1:5. After the conpletion of the extraction, the

sol vent iignd 6MRY SArtideaBIS BRI B EEIREL: caiployeletheRiRioN e HeRREEI ARG, ihe furt her
applied to a multiplate 25 distillation colum and treated under reduced

pressur e-cagﬁumy dffiRe ddldahdet fube OB AERINSeBperhfige AnMBBLkON Kahe BRAc@Pt ai ned.
In this nethod, the | ow nol ecul ar weight volatile conponents, in

par ti cul afsingtWiteVA!thé sd19ert ARP BERIAE Jin thhly Serl¥PAIRCdhgd frviaBbiht 0l 3 ess t han
200 can be obtained by collecting the captured solution fromthe start of

the di stitous il@ﬁ%ﬁ thelifiGerition i nétiresttidteditol thR rumgent iThe heipoB@Peanirsisobt ai ned
in an anount of 20 ppmor less (preferably 0.1 ppmor nore and 20 ppm or

| ess) sr elppéferablyt BetivBén the bgiling @émpdreutd thé Sdvék ahda temperature lbWet ke
supercritical extraction nethod, the sane procedure as in the organic

sol vent - epgpCalidn e boiting eempciata N d Ubk estal dincunt bothedapterddaehaontihat t he

vol atil e conponents and the volatile conponents with a nol ecul ar wei ght of

| ess t hansdélly fam adbeutdil tai40ed by Weight rclatitesto tioatolt ©f the sobeht dieplby&l or nore
nmet hods sel ected fromthese organi c sol vent-extracti on net hod,

super cr i tas@atargixg matkiabn Inehidade afeblidetiig the adlution irefrididns,ahgaeurn ofal t y
taste enhancer having inproved effects. In the invention, the

starti ng daeh fraction thay baidgpecpireately detarnhihedit nBortexwinple, apaprmzycontaiter mmay an
enzymatic treatnent) to capture preferable volatile conponents in a

15| anger bteneplated daxlatmpiedbe ahourtef dreapptaradssebitmntattems towa defmoteddecl pr.gt ease,

gl ucosi dase, gl utam nase, nucl ease, deam nase, cellul ase, pectinase and the
| i ke. Ei tabeut lotoe20d¥o byor@ghtiraldtvefo thaammens aftlye arting selverfthe enzymati c
treatnent is perfornmed before capturing the volatile conponents fromthe
starting kel p. Bytesttingasharteccaptusetimemper fractipar(i.os neit cappureftione) exanpl e,

feeding the kelp and water to a heating container, then 20adding an

appr opr i amallemaroeunt of therselugipp captnied pehirgetiont(hes BRib capegameynt ietheont ai ner
to a tenperature appropriate for the enzymatic treatnent and, if necessary,
sti rri ng aferesaid fractianak enllegtion; Hiercopronent déﬁéﬂbléwnd?f the yelatilgigemppneptsin ¢
treatment may be conducted in a_closed heating container equipped with a
condéhsercaghfsactias cap he poprrayed yt When thgsaludion coatpingg the &elpwe&qd reiind t hen
the steamdistjllation, organic solvent-extraction, éﬁgupercriticgﬂ

extract i dhheatgiandifhus 3 kapogiseeperatedy 2 FARPYIFNL haying 2 smallsr mplgqular weight

Alternatively, the enzymatic treafnent, ma rfornmed i.n anot her
cont ai nerV2BRfAFSS KRFICT WHA VARORA3HeR @ WhWOIIVP‘é‘)a/tt gﬁ"‘%&‘& tglﬁéﬂ%‘l"*/@?f‘“ﬁ‘fe
transferred to a device fqr carrying out the steamdistillation, .qrganic
sol vent - dipyCRBasrIowinler i WHiEk CoBlboReRt Inglarer et | TR&AmeEY PEREd by ¢ he
steanldiﬁtill ti?n, Qrgani c soIVﬁnt-extr ?tion .supercritical extraction,
and the NPwaolpfplsiiweigiomponens, ficireases whls (heaio ok eh molerilir weieht (| o
prefﬁrred to co?I.to 5 rogy}teng)ratu e or. lower .so as to mnimze the |oss
1 1me I acin 8 C

of th8 vEPHPPREENIENES e Dreferably used at a
ti f 0.01 t 0% b i ght f bl.y 0.1 .2% b i ght,

el ative to tnésdiantatig Rufier i wedhid SRty R B RE By mac i
t t d . t h ti ditj f h it hout
e o SRS SRR G550 AR 101

ti t . gt t t .0..60C bl Q to 50C
R A R L
COMP! &4 1 0 §ocki 1 AN & Jr Bl FEMaindd 5c15H Y BBt kS kg 2 0 DY

25  autoclave extraction kettle, a steam-jacketed kneader and the like. Although such a

heating container is not restricted in matenal, it preferably has a stirring unit.  Also, it
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addi ng an organi c solvent. However, these procedures may be omtted, and

t he subsequent steps such as the steamdistillation and sol vent extraction
may be quwokby/émonduct ed. This net hod has sone advant agedp2a11/@39331t he sane
effect of inactivating the enzyne can be achieved while reducing the |oss
of the volatile conponents. The salty taste enhancer containing the
vol atil e conponents obtained by the aforesaid treatnent can be directly
used as a salty taste enhancer for foods or drinks. Alternatively, it may
be distilled or concentrated to give a salty taste enhancer for foods 20or

drinks. Byndesshiy thitth®ReatitgBhidineP BarCiompletBly tigdhfly ¥R)sad brQudingmenent s,

whi ch can be uséd as a salty taste enhancer, Can be directly obtai ned.

The sal t ¥edtat6 whhARE Esndehsck Afbel i N@ROEAN ABtheREndENSGALNE Wsé FarM | OUS

| i qui ds and used as a solution. Exanples of the liquids include water,

et hanol , nede R gof &anfle, Qi gro@mogmé@goihi &hdedNRY (tharfitfactursd bl 3 A f) 0dndedi bl e use
may be used without restriction. 25The salty taste enhancer according to
the i nvetd lge. M8ynca 6t i HBPor&int fifthe &Sventien W0daphiré RBvEHIRORD Weight voMaIR: from
kel p per se or as a powder carrying a solution thereof enclosed therein.
The | =it t ebmpémaitis thedRBtimconpdindraad thycongemyr fiby shghld betigkd pélbsed seonponent s,
di ssolving the sane in the fat or oil, followed by the adsorption by
dextrin, tiemecheshieomhpdeents ThE bé slirely daptirl. erflrRKpressi6n Hdhtlygldsedt Hausedvent i on
may be m xed with non- 5volatile conponents (hereinafter also referred to
as tast eheeimpmdenics ) sard whetidthofpagtiyoihet thah thegulet 6f thebgnderseraontdeavi ng an
enhanced salty taste. The non-vol atil e conponents of kelp may be extracted
by subj estithregtdrin aléel p, from which the volatil e conponents derived from
kel p are renoved, to, for exanple, hot water-extraction, hot

wat er - ext r act i As tleoetilised swidics bgnhemeyntats ¢ has behrobrifiedhbdt, aadey thext r act i on
under 10el evated pressure, hot water-extraction under el evated pressure
conbied volatile campenentsrd¢enedtframaketpnliow-mbleanlet wehtvolatie campomntoexetthe | i ke.
When water is used as the solvent in such a nmethod of collecting the

vol at i | eadugheosadiyttastbyynhhinging|chpability, frothe ey eomponents derrestt frerenai ni ng i n
the heating container after the conpletion of the distillation corresponds
to the abkepchighannledudar waight\wampopnents ¢antain compénengsyrefating éaithe wadesirgblehe

vol atil e conponents derived fromkelp are conpletely renmoved fromthe
extract belpametssuph asitha saell eighe pra andrplgpbimell.| eWhenpherralty sasteraphanesrp. Since
hi gh- nol ecul ar wei ght volatile conponents, in particular, those having a
nol ecul aPf tReiigtentien codanga lagge emeuniof theduglsmolcular weight yelatilend al gal snel |
characteristic to _kelp, the presence of these high-nolecul ar wei ght

vol a3 | eCQBRNSHESnthsrefone; thp salpyiastetephancing ¢iiest of the sHly taggerhanseriiy ext r act
brings agout a redyction in preference and a narrowi ng in the application
range of detgdonetedand, merepyer, the charagtenstic HaveE @h@%@@% 862 plgalsHifonent s,

the extract ,is .cooled in the case of being hot. Then, the salty taste
enhancer ‘“Ef# thygadiness) dafereit to Kglp SRequmebyions Y"H’éi‘é’%‘g%% uhupdssgeblee conponent s
as the actiyve iggredi nt., is added thereto and.u iforg1 . 25 niﬁﬁgviThus, an
excel | enfeski pieis p sedictiopincareleemes prta pieowBe A MeaPplsabionZmes S ng t he

I - enh in f . i.ned. . .
salty t aggltey tgste gglfahcg'. efln &%tchseco re(lfuelrlr?gf3 :51 gellltyetgste enhancer having a wide

20  applicability and a high salty taste-enhancing capability, it is preferred to use the low-
molecular weight fraction(s) of the volatile components derived from kelp. As the
results of various tests and studies, it has been revealed that the salty taste enhancer of
the invention preferably contains, as the active ingredient, volatile components with a
molecular weight of less than 200, more preferably less than 170 and still more

25  preferably less than 140. The salty taste enhancer of the invention preferably contains,

as the active ingredient, volatile components with a molecular weight of 40 or more.
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The extract obtained by, for exanple, separating the residual kelp, can be
mxed wth the salty taste enhancer of the invention by: (1) separating and
renovi ng wbeokel2piapesi due fromthe kel p resi due-cont ai niPag/Jextt/ex9631 f r om
whi ch the volatile conmponents derived fromkelp are renoved by
distillation, to give an extract containing 5 the non-vol atile conponents,
and then mxing it with the captured solution of the volatile conponents
derived fromkelp which are collected by the aforesaid distillation; or (2)
cooling the kel p residue-containing extract, fromwhich the volatile

conmponent s der isuggbsiigiht¢Bt BrtRE SolafiEBhoR¥n S irSthk slaftidOtlp hARbeaddi Ng

thereto a desired fraction of the above captured sol utihon containing the

vol ati | e coneaet) et prefiehbly atht,fin @B dagl Rastddrhinced Y theGN enfibh 8e ambiidt'dfng t he
m xture for a definite period of tine and then separating and renoving the

kel p resivdligild dbgnemSwithEemoRENACwEikht 6fS208M¢ ABré dePH frdin tfartilg | oss of
the aroma is lowin the step of separating (filtering) the kel p residue,

whi | e t heelprit bowirdlRY td fesathaa BORABONE ght) nddh@preferiblg 0 drandt biwlesd hhgi ency can
be achi eved since the operations fromextraction to m xing can be

consi st enstbybypetiht aRictillmeére preTerablyBor Bi6re ahl \¥sk thdneBREBY wlefpht,he m Xi ng
ratio of the kelp extract and the salty taste enhancer, 1t is preferred to
control télative tsithgtotal hindubiofithatoltile co@Poivedtsivith @ nelequlirandightdgpoyed from
kelp is contained in the kelp extract in an anmount of |ess than 100, 000
times by owmioghthat &k @bntuided tn the Stavtigeltalp.e 1€ aIssrofesred et echnidumioRel p
contained in the salty taste enhancer. It is still preferred that the

wei ght r abladlecdon{fionenty olithta heleadamweight of 10010r viesdte 264 lesythke D@0 darfitedi ned i n
the salty taste enhancer) : (the non-vol atile conponents derived from kel p
in the kdiom kelp isaminjrolled wdedsrthdn 896 by wkight OfiOretpaeferabl; ®6Omore and lesihe kel p
extract according to the invention having an enhanced salty taste contains
vol at 0| e tloorf0dhby weight aid stiilhmbrequefarablyed ghinoof arlddes thdmad0%2 69 weighte
preferably | ess than 170 and still nore preferably | ess than 140. Also, the
kel p ext relativego dhiestotab agor® of dlet elatsle voinpondnts withrp orderutar wicight af i#d ecul ar

wei ght of 200 or nore derived fromthe starting kelp in an anount of | ess

t han 60%binopeangHess thay 200thetfase edritgingd trthetntal vatatile ¢aaponenhtsrdes08d by wei ght
and still nore preferably O or nore and | ess than 40% by weight. In

addi t i on fiopekadp.o, Fyrthermors; it iy prefeated thas thetdvaqunt hEvidatil cemperants wishaai ns

vol atil e conmponents with a nol ecul ar wei%ht of 170 or npre and | ess than
200 der i Wodecuiasweighe of {4(} ¢r mereiand hesp thanrl /idstimed Sem kelpsischairolBdep by wei ght ,
nor e referabl% 9 or nore and 5 | ess than 60% by wei ght and still nore

pr ef Bt ablsps thag/ Sypheweight, mose prefegably Gopr morgand jess thep /BBt weight, i s pref erred
that the ﬁelp extract contains volatile conponents with a mol ecul ar wei ght

of 140 ofcl#tiedo Mifdolabamoyn.of thenplafile pomponentvitha molegptar wgighbpplesh an
amount of, | t 75% by wei ght, nore preferably 0 or, npre and | ess than
7056 by AR & bR AT Combed s e RaHcula e FroBeneniSlrIKE Fom kel p
extract obtained jn.the invention can be m xed wt t her vari Qus seasoni ng
materials for f%Bb??n Hsaltyiesieenhanggrdn 8 ?&{F’%&e%f"gﬂ%&}?t? es¢rRfds i ncl ude:

i nor gani c,_sal %s suc as%Piodi um chl ori de, . pot asa%um.chl oride apd magnesi um

sul f at e; 2RAYGAFU eXAOPIE 3 3AY pSie FIARC fRtaiung 33 s AStiveIngERIient the et ose,
| t , | ]. hari des, dextri .St h, i.tol., [ i mal t ol d
T e et SRR W g e ar e B A S it Rt Yool il By ©' 2"

(ferment

d te), ,.C i i mat o, ket ,
Wor cest eﬁ‘fFﬁ &?‘l’é tg%%‘?goncgg‘ggglsﬁeqagﬁ‘?!%‘f‘%pi’t\éh Qg@g}g@gﬁg\qﬁgﬁg ’5‘% eg&é’&t racts,

i , I hydr ol t - di t ed tt d t t ts;
Chste seXebf et bt & ol PR ruRaSaE R sodhraRie e Rod um
. nat o il di h Citri d < d d | acti
aci ar ot eBie SosTEnghe Pt gt o Gl et HaR ke d ™ 2
H adj ust i K Lut i d the i Th Ity tast
Enhancer "G TS SHFRBRE cDBr AHenoreR e oS poliiTor (o5 puMerSRt and t he. kel p

t t 1 Si . t th i th h | t
Aot enflorng A a3 nTHR cEB: RRRHRY, R EatEMe ouP) BEheiPe' i cn nave
b - : 3 - ' t
el ude. SREed vOREATRIAG R ogdifb bl o SRl pd RS A A TN 00 ¢ e
| i ke. For exanple, when the salty taste enhancer of the invention is
conbi ned wi th potassiumchloride, notllonly the effect of relieving the
har shness of potassium chloride having been reported so far but an effect
of enhancing the salty taste-like top inpact, which cannot be achi eved by

the existing salty taste-enhancing conponents and the |ike, can be
obtained. In this case,




S5therefore, an inproved salty taste-enhancing effect can be expected.

Al so, the salty taste enhancer derived fromkelp and kel p extract of the

i nventi orwoaniheéuysed i n vari ous foods or drinks. Exanplpes/ijetoit/h#®3sioods or
drinks in which the salty taste enhancer derived fromkelp or kelp extract
of the invention is usable include various kinds of foods or drinks, for
exanpl e, snack foods; 10confectionaries such as candies, chew ng guns and
bi scuits; frozen desserts such as ice creans and sherbets; foods for

m crowave cooking; retort foods such as curries, sauces for rice bow

di shes andedd b it Hd<Burse QFMRIiIIAEAS {dille B EndM0 RUE Grall | LR SHifOhe AN

mayonnai se; taste seasonings; dips; |1quid seasonings suc e soups

and ponzudigi¢ E&ﬁ{)&deﬁté% efle\d MSORY i.el PEhARn OReHhRS ;10@-W%me§9ni ngs

such as tabl e sal 15 furi kake (dried seasoning powlders), ochaduke no noto

(dried seg3aé BenpIHR! Sod Ls6nd BUE R eWalihclibit Sorfifling B8N moRRhaRWight
seasoni ngs for pasta; drinks such as soft drinks, fruit juices an

car bonat eglilé Bdfiporeait RNE pletdthble S S5 ARty YRS GihAnée? Whedt doheds &8 such
as cakes, bavarois and nousses; cooked products; prepared foods; food

del i caci ak¢ aa@%eﬂgr@di@ﬂyﬁfesawrmélganmgﬁ%lme tdifipduck® witDd heleealat Y taste

enhancer derived fromkelp or kelp extract of the invention may be used in
various fwasgs ofless fiank®0aprefoiatdy Rist fhah Y 70 ahd ﬁ)oré:gefe@mﬂmsﬁmah hay, may be
added in such a manner as to control the ratio of the volatile conponents
derived fwidth iselefivédrBmldlR Bl using bnpBrinoks 6f thetithath@ds0S t o 100 ppb and nore
preferably 0.1 to 50 ppb, relative to the weight of the food or drink. 25
Exanpl es More spetifisallylspéaking, fsitexamplel fittht exRifiobtaiding Betalagile det ai |,
the follow ng Exanples will be given. However, it is to be understood that
t he i nvenrbiponés with armesltdul atveel glitd @k thanl200tdefivédirbeliobyFdistlidtida, t he
term"roomtenperature” neans a tenperature of 20 to 30C. 5 Exanple 1
| nt o1a t ithdddsyred eahpehenesadahn bg obaiiddddyaglliegipgdhasdlbtien capnded fom theibe, 500 g
of water and 50 g of dry kelp (Lam naria angustata: manufactured by
Mar uhac histaduofahadistll Genpditixt sobutjonwenaifiegthend!heakatitherkin ®rth¢ peint &tnper at ur e
attai ned 100C, 10 the heating was continued for 120 m nutes under stirring.
The vaporwhithithe yehtiteatomaponasts caphtainediint dnramgyint H120 ppmabe hese (prefetably Thus, 150
g of aliquid distillate, which was referred to as kel p aroma P, was
capt ur ed.0.ITppm oo moemando20 ppih at lese) relatipotoghe weigsht pi/thd sfartong kedp.p i n t he
liquid distillate was 30.0fp%n1[elative to the starting kelp. After cooling
the extract paddsa; in thegaseaftobtainipg theoiplatiderpemnpaenents wikled molgcolan weighs havi ng
been captured was returned into the kettle and the m xture was stirred for
10 nihut &f lespthap 170 demvadifgom kelppt disillation, the desitgd copmponentoeanihsl p extract A
was obt ai ned. Conparative Exanple 1 Into a non-seal ed heating kettle, 500 g
of wat er °RkéneddyFoliectimngthe solptiorpcapfused framithe sfag s %@Stllﬁﬁﬁﬁpgﬁﬁur ed by
Mar uhachi  Muramat su, Cor porati on) were fed and heated, After the tenperature
at t ai ned Selyben coHainingshe kelpwaaked tharein fe thernoint pdwhyghithe ¥aladgder stirring.
After cooling to roomtenperature, the meiqht | oss caused by vapori zation
during t ﬁemﬁg%&%'@ cfdn gh agrountof ] 7 ppmy eriless; (Reeterably ik | prygor mese andy g

ture was stirred for 10 m nutes and

f\];lteﬁr t ﬁgq?g’%gi‘?rﬁﬁ%? ?%ﬂ&}%égmggﬂg%ﬁ%% us, 350 g of kelp extract B
nas g (5) tained. ﬁgo%L,em %he case of obtaining the volatile components with a molecular
weight of less than 140 derived from kelp by distillation, the desired components can be
obtained by collecting the solution captured from the start of the distillation of the
solution containing the kelp soaked therein to the point at which the volatile
components is obtained in an amount of 12 ppm or less (preferably 0.1 ppm or more and

25 12 ppm or less) relative to the weight of the starting kelp.
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Into a tightly seal ed heating kettle equi pped with a condenser tube, 500 g
of water, 50 g of dry kelp (Lam naria angustata: nmanufactured by Maruhachi
Mur amat swa@anporeat4pon), 0.5 g of protease (Protease A " ROEABI01GP59331

manuf actured by Amano 5 Enzynme Inc.), 0.3 g of cellulase (Cellulosin ACA0;
manuf actured by HBI Enzynes Inc.) and 0.2 g of glutam nase (d utam nase
Dai wa SD- C100S; manufactured by Amano Enzyne Inc.) were fed and heated
under stirring. The kelp was enzymatically treated by maintaining at 40C
for 16 hours. Next, the tenperature was elevated to 100C and the heating

was continued fB3/didedRliRg hels8nd HAR of ARNo It ol EREN ﬁatc,%gtu‘f\ﬁhé tkapt ur ed
10t hrough the condenser tube. The first 25 g portion was referred to as

| iquid digghérhieatvBpdr, theRBlaSREQMboRentd vAE 4 meRcWaSwERhEesf B drendie chd qui d
distillate M the tfn rd 50 g portion was referred to as liquid distillate

N, and t Ipe cHficialtlydemBvapr tHopexasle! iaftRE £RE whereibie bolatbdlisdaptutddiat € 0. The
m xture of liquid distillates L to O was referred to as kelp aroma Q After

cool i ng tfhetiend persYs wgaw&ilghﬂrélhtevd«e&mé Rartiflg kG108 RNHRS 40% g wdigltpfar oma Q
was added 15 to the kettle and the m xture was stirred for 10 m nutes.

Af t er st erfRitiods ih fGtale ¥ighedph@® coRSineidQre poPartd ihd, wdleR ac5% batieight Was
obt ai ned. Test Exanple 1 (aroma analysis 1) Liquid distillates L, M N and

0 obt ai nedrtihQmtative i€ therstartified] esht | o thdvlibnf (BbleDiaftogc MR iey fishigdien
anal yzed by GC (gas chromatography)/FID (flame ionization detector) and

GC/ M5 ( malsssillated Btobtiiidd; Yhe firdt capairy Zshtiiier i8goRY . repladddebylths B&sodad bhetocont ent s
of typical conponents, expressed by referring an internal standard as to 1,
and t he rapteuthanewsghy seigheperdibn ofar sohutionythe gécapt Yiqukisdistiiaty)ct ed under
the follow ng conditions. 25 [Conditions for pre-treating sanples]

(a) By adtisyro&idiregs oépentedl iungbiths alghth WQHd distflata id ¢captiired.di Iatthiks lcadegtheas
salted-out. As an internal standard, 100 pi of a nonan-5-one diethyl ether
sol ut ¢ on vplbEE copdpb@entsiwithwasoleckdadweighit efilessahanc2)0 contained in the solytion The

m xture was subjected to liquid/liquid extraction with diethyl ether 5using
a separ aaremainlyevataifetioo thd fisst Rquid distillate. Fom thesecindtliquid disslldebydr at ed by
adding 10 to 20 g of anhydrous sodi um sul fate. (d) The dehydrat ed
m xt ur e walseguant engsy theedntent efitheitowt00laeylap yeiphs torhponegtsdarfgelytdeceasesent t o
give a sanple for GC analysis. 10 [ Gas chromatography conditions]

( Condi t i &help the content of3he velatibmeamnpnaph withoy malerHpDVeight §fs209):or HREEION

(manuf actured by Agilent Technol ogi es) 15Gas chronat ography for GO M5

anal ysi s gradoatty opEese. ( Hogrncedafice slapipethe disdatiogoths gatin Oﬂ)‘é? volatileCo| um:

Rxi -5-ms (50 mx 0.25 mm df = 0.15 pnhé manuf act ured by Restech)

Tenpk? at GPEPReHH-defived fromy kelppap be contralied tor30pnag oplessirelativa yo the veight (r i si ng

at 8C/ mn) 20 25 ) . .
of the starting kelp and the volatile components with a molecular weight of less than

200 derived from kelp can be obtained by collecting the solution in an amount of 5 to
20% by weight relative to the starting solvent.
It is also possible to obtain the volatile components with a molecular weight of
20 less than 200, i.e., the active ingredient of the invention, by capturing the solution in
fractions while controlling the amount of the fractions so as to collect the solution until
the volatile components derived from kelp is obtained in an amount of 20 ppm or less
relative to the weight of the starting kelp.
As described above, the salty taste enhancer according to the invention contains
25  the volatile components derived from kelp, preferably the volatile components with a

molecular weight of less than 200 derived from kelp, more preferably the volatile

13



WO 2011/ 126149PCT/ JP2011/ 059331 Tabl e 1 Conponent Mol ecul ar wei ght Liquid
distillate L Liquid distillate MLiquid distillate N Liquid distillate O
Hexanal 1WO0 281412613923 0. 11 0. 06 Heptanal 114 PCT/JP2011/059331

components with a molecular weight of less than 170 derived from kelp, and still more
preferably the volatile components with a molecular weight of less than 140 derived
from kelp, as the active ingredient. For example, in such a salty taste enhancer which
contains the volatile components with a molecular weight of less than 200 derived from
5  kelp as the active ingredient, it is preferred to minimize the content of the volatile

components with a molecular weight of 200 or more derived from kelp. However, it
does not matter that the salty taste enhancer contains the volatile components with a
molecular weight of 200 or more derived from kelp, so long as it can exert the salty
taste-enhancing effect and the flavor enhancing effect and shows regulated

10 characteristic flavors (the smell of the sea, algal smell and threadiness) inherent to kelp.

The salty taste enhancer of the invention can be obtained by collecting the

solution until the volatile components is obtained in an amount of 20 ppm or less
relative to the weight of the starting kelp and then stopping the distillation. However,
in the case where the captured solution obtained by the distillation is mixed with non-

15  volatile components of kelp to use as a kelp extract having a salty taste-enhancing effect
as will be discussed hereinafter, it is preferred to further continue the distillation to
thereby remove the entire volatile components from the starting kelp. Thus, the high-
molecular weight volatile components contained in the starting kelp can be efficiently
removed. Namely, after obtaining the volatile components in an amount of 20 ppm

20 relative to the weight of the starting kelp, the captured solution is daringly collected and
discarded. Then, the solution captured until the volatile components is obtained in an
amount of 20 ppm or less relative to the weight of the starting kelp is mixed with the
non-volatile components extracted. Thus, a high-quality kelp extract, which has a
salty taste-enhancing effect without showing any smell of the sea, can be prepared.

25 Although methods for capturing the volatile components with the use of water

as the solvent have been illustrated above in detail, it is also possible to use a dilute

14
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aqueous ethanol solution as the solvent to be used in the distillation for capturing the
volatile components with a lower molecular weight derived from kelp. Also, it is
possible to maintain the heating temperature at a relatively low level of 60 to 90°C
during the distillation. By using these methods, low-molecular weight volatile
components can be captured at a higher ratio than the distillation merely using boiling
water. However, when the captured components are to be mixed with the non-volatile
components, as will be described hereinafter, to give a kelp extract having the salty
taste-enhancing effect, these methods are somewhat disadvantageous. That is to say,
in the former method, the amount of the non-volatile components extracted with the
ethanol remaining in the kettle is reduced. In the latter method, on the other hand, the
extraction of the non-volatile components requires a long time and, moreover, the
undesirable high-molecular weight volatile components cannot be removed from the
kelp extract. As a means for solving the problems in the latter method, use may be
made of a procedure of elevating the kettle temperature at a gentle speed to thereby
selectively collect the low-molecular weight volatile components, and then immediately
elevating the kettle temperature to thereby rapidly collect the high-molecular weight
volatile components.

Another method for obtaining the low-molecular weight volatile components
from the captured solution obtained by the distillation comprises further subjecting the
captured solution, which contains the volatile components, to solvent extraction, re-
distillation, a chromatographic treatment and the like. The solvent extraction can be
carried out by extracting the captured solution with the use of one or more kinds of
solvents such as hexane, acetone, diethyl ether, pentane, ethanol, methanol and ethyl
acetate via some steps, if necessary, to thereby selectively collect the low-molecular
weight volatile components alone. The re-distillation can be carried out by treating the

captured solution under reduced pressure to thereby selectively collect the low-

15
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molecular weight volatile components alone. The chromatographic treatment can be
carried out by applying the captured solution to a column packed with an adsorbent
such as active carbon, zeolite, silica gel, alumina, porous glass, an ion exchange resin, a
synthetic adsorbent or cyclodextrin to thereby selectively collect the low-molecular

5  weight volatile components alone. Further, two or more of these methods may be
combined together to give a salty taste enhancer having improved effects.

As described above, the captured solution containing the volatile components
derived from kelp, which is obtained by the distillation, may be directly used as a salty
taste enhancer. Alternatively, the solvent may be removed from the captured solution

10  so as to use the only volatile components derived from kelp, which are thus separated
and concentrated, as a salty taste enhancer. The solvent may be removed form the
captured solution by, for example, solvent extraction. Namely, components of the
captured solution other than water are selectively extracted with a solvent such as
hexane, acetone, diethyl ether, pentane, ethanol, methanol and ethyl acetate and the

15  obtained extract is treated in vacuo to thereby remove the solvent.

The distillation methods have been described above in greater detail. Next,
other methods for extracting the starting kelp, i.e., the organic solvent-extraction
method and the supercritical extraction method will be illustrated.

In the organic solvent-extraction method, a solvent such as hexane, acetone,

20  diethyl ether, pentane, ethanol, methanol and ethyl acetate is added to the starting kelp
in a closed device. Then, the extraction is carried out at -20 to 90°C for an hour to
several days. In the extraction, it is preferred to control (the weight ratio of the kelp) :
(the solvent) to 1:100 to 1:5.  After the completion of the extraction, the solvent is
removed from the extract and the obtained concentrate is further applied to a multiplate

25  distillation column and treated under reduced pressure. Thus, the volatile components

of the invention can be obtained. In this method, the low-molecular weight volatile
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N.D.: not detected (less than detection |imt) Test Exanple 2 (arona
analysis 2) A mxture of liquid distillates (L, M N and 0), a m xture of
i quid diwoi2bliarest95(L, Mand N), a mxture of |iquid diPsTiJPrEat/e®3gL and M
and liquid distillate (L), each obtained in Exanple 2, were subjected to
the sane aroma analysis as in Test Exanple 1. Table 2 shows the results.
The anpbunts of the sanples enployed are as follows: the mxture of liquid
distillates (L, M Nand 0): 150 g (liquid distillate L: 25 g, liquid
distillate M 25 g, liquid distillate N. 50 g, liquid distillate 0: 50 Qg),

the m xt WoRpBhentOlhd paHicuIsk, se Va1 sothponeMsatich MriolebQfdr Sefghk BFless Mhst i | | ate
L: 25 g, liquid distillate M 25 g, liquid distillate NN 50 g), the mxture

of i qui ¢odicad bé bihided by comettilvk thexptiréd solistich Flbrf thd diat 6f the d&Billgtiod | qui d
distillate M 25 g), and liquid distillate (L): 25 g. The internal standard

sol uti on tyafe pesftdt wWhichhevalbtile coinpbndhtdis obtairtdiifl afl hfbuht F20pkn dresh

contained all of the volatile conponents of the starting kel p. Liquid

g iZSt I | | at(preferably Barppanbe@erd ahd(20, ppih oMNess) Blativdto Hee WSighBoflBe dt4Ring79 917 E
5  kelp. '

In the supercritical extraction method, the same procedure as in the organic
solvent-extraction method is conducted in a closed device so that the volatile
components and the volatile components with a molecular weight of less than 200 can
be obtained.

10 It is also possible to combine two or more methods selected from these organic
solvent-extraction method, supercritical extraction method and distillation method to
give a salty taste enhancer having improved effects.

In the invention, the starting kelp may be subjected to a treatment with an
enzyme (i.e., an enzymatic treatment) to capture preferable volatile components in a

15  larger amount. Examples of the enzyme usable therefor include protease, glucosidase,
glutaminase, nuclease, deaminase, cellulase, pectinase and the like.  Either one or more
kinds of enzymes may be used. The enzymatic treatment is performed before
capturing the volatile components from the starting kelp. The enzymatic treatment is
performed by, for example, feeding the kelp and water to a heating container, then

20  adding an appropriate amount of the aforesaid enzyme thereto, heating the container to a
temperature appropriate for the enzymatic treatment and, if necessary, stirring the
mixture for an appropriate period of time. The enzymatic treatment may be conducted
in a closed heating container equipped with a condenser tube for carrying out steam
distillation and the like, and then the steam distillation, organic solvent-extraction,

25  supercritical extraction, and the like may be carried out in the same device.

Alternatively, the enzymatic treatment may be performed in another container and then
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the enzymatically treated kelp and solvent are transferred to a device for carrying out

the steam distillation, organic solvent-extraction, supercritical extraction, and the like,

followed by the steam distillation, organic solvent-extraction, supercritical extraction,

and the like. In the case of transferring to the other container, it is preferred to cool to
5  room temperature or lower so as to minimize the loss of the volatile components.

The enzyme is preferably used at a ratio of 0.01 to 10% by weight, more
preferably 0.1 to 2% by weight, relative to the starting kelp. The temperature and
period of the enzymatic treatment may depend on the optimum conditions of each
enzyme without particular restriction. In general, it is preferred to carry out the

10  enzymatic treatment at room temperature to 60°C (more preferably 40 to 50°C) for 10
minutes to 48 hours (more preferably 12 to 24 hours). After the completion of the
enzymatic treatment, the enzyme should be inactivated by heating to 70 to 100°C or
adding an organic solvent. However, these procedures may be omitted, and the
subsequent steps such as the steam distillation and solvent extraction may be quickly

15 conducted. This method has some advantages, i.e., the same effect of inactivating the
enzyme can be achieved while reducing the loss of the volatile components.

The salty taste enhancer containing the volatile components obtained by the
aforesaid treatment can be directly used as a salty taste enhancer for foods or drinks.
Alternatively, it may be distilled or concentrated to give a salty taste enhancer for foods

20 ordrinks. By distillation, a solution containing the volatile components, which can be
used as a salty taste enhancer, can be directly obtained.

The salty taste enhancer of the invention may be dissolved in various liquids
and used as a solution. Examples of the liquids include water, ethanol, edible fat or oil
and the like. Any liquid suitable for edible use may be used without restriction.

25 The salty taste enhancer according to the invention may be used either as the

volatile components derived from kelp per se or as a powder carrying a solution thereof
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enclosed therein. The latter product can be obtained by spray drying the volatile
components, dissolving the same in the fat or oil, followed by the adsorption by dextrin,
and the like.

The salty taste enhancer according to the invention may be mixed with non-

S5  volatile components (hereinafter also referred to as taste components) extracted from
kelp to give a kelp extract having an enhanced salty taste. The non-volatile
components of kelp may be extracted by subjecting the kelp, from which the volatile
components derived from kelp are removed, to, for example, hot water-extraction, hot
water-extraction combined with an enzymatic treatment, hot water-extraction under

10 elevated pressure, hot water-extraction under elevated pressure combined with an
enzymatic treatment, ethanol/water-extraction or the like. When water is used as the
solvent in such a method of collecting the volatile components by distillation, for
example, the solvent remaining in the heating container after the completion of the
distillation corresponds to the above-described hot-water extract. It is preferred that

15 the volatile components derived from kelp are completely removed from the extract
obtained by extracting the non-volatile components from kelp. ~Since high-molecular
weight volatile components, in particular, those having a molecular weight of 200 or
more cause the smell of the sea and algal smell characteristic to kelp, the presence of
these high-molecular weight volatile components, which scarcely vaporize, in the

20  aforesaid extract brings about a reduction in preference and a narrowing in the
application range of the kelp extract.

After extracting the non-volatile components, the extract is cooled in the case
of being hot. Then, the salty taste enhancer of the invention, which contains the
aforesaid volatile components as the active ingredient, is added thereto and uniformly

25 mixed. Thus, an excellent kelp extract, which contains the volatile components having

the salty taste-enhancing effect, can be obtained.
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The extract obtained by, for example, separating the residual kelp, can be
mixed with the salty taste enhancer of the invention by: (1) separating and removing the
kelp residue from the kelp residue-containing extract, from which the volatile
components derived from kelp are removed by distillation, to give an extract containing

5 the non-volatile components, and then mixing it with the captured solution of the
volatile components derived from kelp which are collected by the aforesaid distillation;
or (2) cooling the kelp residue-containing extract, from which the volatile components
derived from kelp are removed by distillation, then adding thereto a desired fraction of
the above captured solution containing the volatile components derived from kelp which

10 are collected, stirring the mixture for a definite period of time and then separating and
removing the kelp residue therefrom. The method (1) is advantageous in that the loss
of the aroma is low in the step of separating (filtering) the kelp residue, while the
method (2) is advantageous in that a high handling efficiency can be achieved since the
operations from extraction to mixing can be consistently performed in a single device.

15 With respect to the mixing ratio of the kelp extract and the salty taste enhancer,
it is preferred to control the mixing ratio so that the non-volatile components derived
from kelp is contained in the kelp extract in an amount of less than 100,000 times by
weight relative to the volatile components derived from kelp contained in the salty taste
enhancer. It is still preferred that the weight ratio of (the volatile components derived

20  from kelp contained in the salty taste enhancer) : (the non-volatile components derived
from kelp in the kelp extract) is controlled to 1:5,000 to 1:50,000.

The kelp extract according to the invention having an enhanced salty taste
contains volatile components with a molecular weight of less than 200, more preferably
less than 170 and still more preferably less than 140.  Also, the kelp extract preferably

25  contains volatile components with a molecular weight of 200 or more derived from the

starting kelp in an amount of less than 60% by weight, more preferably 0 or more and

20
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content of the volatile conmponents in liquid distillate (L) was 11.0 ppm
relative to the weight of the starting kelp, the content of the volatile
conponents in liquid distillates (L and M was 17.6 ppmrelative to the

wei ght of the starting kelp, the content of the volatile conponents in
liquid distillates (L, Mand N) was 21.6 ppm 5relative to the weight of the

3 It 2 [ It : lng tllé‘s‘sﬁhltihﬁl 51)3/? bklbgh%@ 81;1&%213 Rbred ﬁlefevéﬂlﬁb lok ior@ARPR&NhS 40% b ?q uid
, .4 ppmTelative to the weight of the

starting wesid. In addition thereto, it is stlll preferred that the kelp extract contains volatile

components with a molecular weight of 170 or more and less than 200 derived from the

starting kelp in an amount of less than 80% by weight, more preferably 0 or more and

5 less than 60% by weight and still more preferably 0 or more and less than 50% by

weight. Moreover, it is preferred that the kelp extract contains volatile components

with a molecular weight of 140 or more and less than 170 derived from the starting kelp

in an amount of less than 75% by weight, more preferably 0 or more and less than 70%

by weight.

10 The salty taste enhancer derived from kelp and kelp extract obtained in the
invention can be mixed with other various seasoning materials for foods. Examples of
the seasoning materials for foods include: inorganic salts such as sodium chloride,
potassium chloride and magnesium sulfate; sugars and sugar alcohols such as sucrose,
glucose, fructose, maltose, oligosaccharides, dextrin, starch, sorbitol, xylitol, maltol and

15  reduced sugar syrup; natural seasonings such as soy sauce, miso (fermented bean paste),
cheese, spice, vinegar, tomato ketchup, Worcestershire sauce, meat extracts, fish
extracts, vegetable extracts, spices, protein hydrolysates, protease-digested matters and
yeast extracts; taste seasonings such as sodium glutamate, sodium guanylate and sodium
inosinate; acidic ingredients such as citric acid, succinic acid and lactic acid; other

20 flavors or fragrances, spice extracts, antioxidants, pH-adjusting agents, smoke solutions
and the like.

The salty taste enhancer derived from kelp obtained in the present invention
and the kelp extract comprising the same can be used together with other salty taste-
enhancing components the salty taste-enhancing effects of which have been reported.

25 Examples of the other salty taste-enhancing components include potassium

chloride, acidic ingredients, yeast extracts and on the like. For example, when the
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Exanple 3 1025 g of liquid distillate L, 25 g of liquid distillate M 50 g
of liquid distillate N and 50 g of liquid distillate O were obtained in the
same nmanneo 20f1/Bxapple 2. A mixture of liquid distillatesTlp2avi/essd3iN and 50
g of water was referred to as kel p arona R 15 Exanple 4 25 g
of liquid distillate L, 25 g of liquid distillate M 50 g of liquid
distillate Nand 50 g of liquid distillate O were obtained in the sane
manner of Exanple 2. A mixture of liquid distillates L and Mwith 100 g of
water was referred to as kel p aroma S. After cooling the extract part in

the ket t Isgit} Aste@ARdceNBRhinveRtioni8lcBmBIedRith pisssith afesdk, hér ddtpuieet t1 e and
the m xture was stirred for 10 mnutes. After renoving the extraction

resi due, eBef df rélievif the BXbhRgS opMEBIAPERbAGShavingahah @eported so far but 25 g
of liquid distillate L, 25 g of liquid distillate M 50 g of liquid

di stil | atag eNectDf@AkhnothgGhoSallyi taté-tikeltoptinlpadd &hithwanfot®eladhieesl Byththe sane
manner of Exanple 2. A mxture of liquid distillate L with 125 g of water
was ref erekBtng salgastebihaatidagRomponditd &1d thetiké,t@n bBebRidedacIn ha dasé,n t he
kettle to roomtenperature, kelp aroma T was added to the kettle and the
m Xt us e \Wesefdid, afi @Apro0ed saliythsielbhttanciff leffectrcaiBe ieRgectdile extracti on resi due,
350 g of kelp extract E was obtai ned. The kel p extract obtained
in Exanple 1 camdoathesdityBikteldnhawicgBérivetl frrankdpahdkelpexaadpddant s rel ative
to the starting kel p. The kel p extracts obtained in Exanples 2, 4 and 5
each contimientioh éih B WByd wevagivus 6dods ondrinitsat iHxamplespd defosdy @l dainkyén t 0 t he
starting kel p. Conparative Exanple 2 10lnto a non-seal ed heating kettle,
500 g of windthethe s&ify tgste bnlthhyerkdekiped frami kelp ook grisdcadbiithe imvenfiacisur ed by

Mar uhachi  Muramat su Corporation), 0.5 g of protease (Protease A "Amano" G
manuf act usabde ingludesanouEkindsefifomds)or dinkss, dorafxamepld, shaak dod¢dsel | ul osi n ACA40;
manuf actured by HBI Enzynes Inc.) and 0.2 g of glutam nase (Qd utam nase
Dai we0 SDc@ife@®mnarreswuches cangliesbghesnpggurinanissduits; frozeardessess sahchs iée heat ed
under stirring. The kelp was enzymatically treated by maintaining at 40C
for 16 hoteams angsherbetsidoodsfopemadrawavepokisigereyore thods su(ES carrikst sagcdseat i ng
was continued for 120 m nutes. After cooling to roomtenperature, the

wei ght | &ygicedhaouvid dishgs apdm;stiazsataqeosmm;rmm/ftsg@aﬁeamdﬁgtsmrsssmsgnéd. As a
result, the weight oss was 150 g. After adding 150 g of water, the m xture
was st i r MEYORRRSE] BSigisprpoBnEsHpS; wdtsn@sozmgemq%a@trﬁo@ erseupscand PREZY r enoved.
Thus, 350 g of kelp extract F was_obtai ned. Conparative Exanple 3

Into a t{(ghes-flaased wacsash instant paedless payderyseasoningp suchasieldesalt t ube, 500 g
of water and 50 g of dry kelp (Lam naria 1zill(r!l‘gustz;lt a: manufactured_ by

Mar uhaic hifursake(dricdeeasgning Dewidsts).sshaduke @ompeto fdrpedrsasonsg nevedsts tobe

SE1 111 g AkeR &1 D16 A0t e e dhed POgon RBIOE AP BY Fbgg Ao REnkongcer
A e L SE R e A L e
QH :{ n;g gﬁg\;els, v:'[irr(]nes a% trﬁgu%gés?gogk%a ip(rjou u’cts;3 gr?:pg'ec? ffoolEi(s?;l f?)og ﬁgllic%%ltes;%angg
products; margarines and on the like.
20 The salty taste enhancer derived from kelp or kelp extract of the invention may
be used in various foods or drinks at an arbitrary ratio. For example, they may be
added in such a manner as to control the ratio of the volatile components derived from
kelp to 0.01 ppb to 1 ppm, preferably 0.05 to 100 ppb and more preferably 0.1 to 50
ppb, relative to the weight of the food or drink.
25

Examples
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Conpar ati ve Exanple 4 Into a tightly seal ed heating kettle equi pped
with a condenser tube, 500 g of water, 50 g of dry kelp (Lam naria

angust at avormanu2e® ur ed by Maruhachi Muramat su Cor por at iPOmPP2001/8593310f

prot ease (Protease A "Amano" G manufactured by Amano 10 Enzyne Inc.), 0.3
g of cellulase (Cellulosin AC40; manufactured by HBI Enzynes Inc.) and 0.2
g of glutam nase (d utam nase Daiwa SD- C100S; nanufactured by Amano Enzyne
Inc.) were fed and heated under stirring. The kel p was enzynmatically
treated by maintaining at 40C for 16 hours. Next, the tenperature was

el evated to 10GG faffertiNesthaht e eWBsn ExO%EJt&Qﬁ;@aif, e oA He TlaGiHles WifI Vapor

t hus generated was captured 15t hrough the condenser tube.” The first 25 g

portion Wasivedf €HowbvEo itastd bekiderstodithat!thd Rivbatidnl18 nSEeQRbted thedetBOr t i ON Was
referred to as liquid distillate M the third 50 g portion was referred to

as | i qui dn ehesfollbwieer Mniblés, the@erkd nabmﬁgnﬁe@ﬁfé"i@&nmsempér@chf@&ztoqoas l'i qui d

distillate O. After cooling the extract part in the kettle to
roomtenper@ture, 150 g of water 20 was added. After renoving the
extraction residue, 350 g of kelp extract H was obtained. Test Exanple 3
(sensery eval uation) By 9 skilled panelists, foods containing
kel p extracts Ato H kelp aronmas P 25and T and liquid distillates Mto O,
t hat wer &xahipld hed in Exanples 1 to 5 and Conparative Exanples 1 to 4,
were taken and sensorily evaluated. The sensory eval uati ons were conducted
by the fol | ow higoarightgsealedIssasing Ketdle abuippédwitt z coilenpamatid, 500 glof nood| e
soup to be evaluated) 5In accordance with the ratios listed in Tables 3 and
4, mat er ivalte and 158 grofideylkelp (Eavinutie wpgisaius @asufactared by Msruhacha seal ed
container. Then the sanples were heated in hot water until the tenperature
at t ai ned M@rémbu @lorporadtidn) wkre fudand heattdd Afiecthe tenpepatamplaied 00Nt rol s 1
and 2, Evaluation Exanples 1 to 7 and Conparative Evaluation Exanples 1 to
8. Cbat r the Heatag was tadtthued fiwd 20 mahetds maded serrmgu p$he vapovthus geserdted10 Each
noodl e soup was mxed with 5 tines as nmuch as water and stirred. 100 m of
t he mi xt wae ceptureddimough thetconden@@Cubd. LBEmisclSh pofp hiquid dstilipte ewhich ves

eval uated. (Evaluation nethod) The evaluation was nmade in 4 itens including
"del i ci ouefpeedto, as'keln agpmp [Pawes cafered.enfhdrcontent of volaplecompbndritaigaivedand
"salty taste". By referring control 1 as to 5 points, the preference in
each it efiopkelp ébthediquid distdlats wap30.Q ppw relativeitol the paitimgkelpThe results were

expressed in the average of 9 panelists. Tables 3 and 4 show the results.
Eval uati on Ex aﬁﬁqeécoc@mgtlp extract part in the kettle to room temperature, kelp aroma P

15  having been captured was returned into the kettle and the mixture was stirred for 10

minutes. After removing the extraction residue, 350 g of kelp extract A was obtained.

Comparative Example 1
Into a non-sealed heating kettle, 500 g of water and 50 g of dry kelp
20  (Laminaria angustata: manufactured by Maruhachi Muramatsu Corporation) were fed
and heated.  After the temperature attained 100°C, the heating was continued for 120
minutes under stirring.  After cooling to room temperature, the weight loss caused by
vaporization during the heating was weighed. As a result, the weight loss was 150 g.
After adding 150 g of water, the mixture was stirred for 10 minutes and then the

25  extraction residue was removed. Thus, 350 g of kelp extract B was obtained.
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Into a tightly sealed heating kettle equipped with a condenser tube, 500 g of
water, 50 g of dry kelp (Laminaria angustata: manufactured by Maruhachi Muramatsu
Corporation), 0.5 g of protease (Protease A "Amano" G; manufactured by Amano
Enzyme Inc.), 0.3 g of cellulase (Cellulosin AC40; manufactured by HBI Enzymes Inc.)
and 0.2 g of glutaminase (Glutaminase Daiwa SD-C100S; manufactured by Amano
Enzyme Inc.) were fed and heated under stirring. The kelp was enzymatically treated
by maintaining at 40°C for 16 hours. Next, the temperature was elevated to 100°C and
the heating was continued for 120 minutes. The vapor thus generated was captured
through the condenser tube. The first 25 g portion was referred to as liquid distillate L,
the second 25 g portion was referred to as liquid distillate M, the third 50 g portion was
referred to as liquid distillate N, and the final 50 g portion was referred to as liquid
distillate O. The mixture of liquid distillates L to O was referred to as kelp aroma Q.
After cooling the extract part in the kettle to room temperature, kelp aroma Q was added
to the kettle and the mixture was stirred for 10 minutes. After removing the extraction

residue, 350 g of kelp extract C was obtained.

Test Example 1 (aroma analysis 1)

Liquid distillates L, M, N and O obtained above were pre-treated in the
following manner and then analyzed by GC (gas chromatography)/FID (flame
ionization detector) and GC/MS (mass spectrometry) to analyze the aromas. Table 1
shows the contents of typical components, expressed by referring an internal standard as
to 1, and the molecular weights thereof. Gas chromatography was conducted under the

following conditions.

[Conditions for pre-treating samples]
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(a) By adding 200 g of refined salt, 400 g of a liquid distillate was salted-out.
As an internal standard, 100 pl of a nonan-5-one diethyl ether solution (100 mg/100 ml)
was added and dissolved.
(b) The mixture was subjected to liquid/liquid extraction with diethyl ether
5  using a separating funnel (100 ml x 2).
(c) The mixture was dehydrated by adding 10 to 20 g of anhydrous sodium
sulfate.
(d) The dehydrated mixture was concentrated to about 100 mg by distilling off
the solvent to give a sample for GC analysis.
10
[Gas chromatography conditions]
(Conditions)
Gas chromatography for GC/FID analysis: HP6890N (manufactured by Agilent
Technologies)
15 Gas chromatography for GC/MS analysis: GCMS-QP2010 (manufactured by
Shimadzu Corporation)
Column: Rxi-5-ms (50 m x 0.25 mm, df = 0.15 pm) (manufactured by Restech)
Temperature program: 50°C (1 min) - 230°C (rising at 4°C/min) — 294°C
(rising at 8°C/min)

20

25
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Table 1
Liquid Liquid Liquid Liquid
Molecular . . . .
Component . distillate distillate distillate distillate
weight
L M N 0
Hexanal 100 3.43 0.23 0.11 0.06
Heptanal 114 0.59 0.06 N.D. N.D.
1-Octen-3-ol 128 10.11 0.47 0.57 0.33
2E-octenol 128 5.71 0.34 0.34 N.D.
2E-nonenal 140 1.55 0.15 0.27 0.21
2E,4E-decadienal 152 0.72 0.08 0.16 N.D.
3,5-Octadien-3-one 166 0.77 0.09 0.17 N.D.
B-lonone 192 1.88 0.25 0.51 043
Myristic acid 228 17.19 2.17 5.63 10.89
Palmitic acid 256 3.70 0.45 1.42 5.04

N.D.: not detected (less than detection limit)

Test Example 2 (aroma analysis 2)

A mixture of liquid distillates (L, M, N and O), a mixture of liquid distillates
(L, M and N), a mixture of liquid distillates (L. and M) and liquid distillate (L), each
obtained in Example 2, were subjected to the same aroma analysis as in Test Example 1.
Table 2 shows the results. The amounts of the samples employed are as follows: the
mixture of liquid distillates (L, M, N and O): 150 g (liquid distillate L: 25 g, liquid
distillate M: 25 g, liquid distillate N: 50 g, liquid distillate O: 50 g), the mixture of
liquid distillates (L, M and N): 100 g (liquid distillate L: 25 g, liquid distillate M: 25 g,
liquid distillate N: 50 g), the mixture of liquid distillates (L and M): 50 g (liquid
distillate L: 25 g, liquid distillate M: 25 g), and liquid distillate (L): 25 g. The internal
Liquid distillates L to O contained

standard solution was used in an amount of 6.0 pl.

all of the volatile components of the starting kelp.

26



0 Zoct 1'Z 001 10

f-T-1 0O

= To'5'

cO .0_1,:ic.
7 1'17 017 =

“t7 117 .17 17
%' 9

0001

%. 9
C

PCT/JP2011/059331

WO 2011/126149

(47 0L'€ % STy Iy 86'9 LO'LT 95T proe anuIed
13 61°L1 LE LE61 8¢S £€9°0€ 17'ZS 8ZC PIoe SUSLAA
9% 81 33 01¢ 8L e 86'¢ 61 auouo[-
¥9 LLO 1L 98°0 001 171 171 991 auO-£-UaIPeId-§°E
9 Lo 1L 08°0 001 Tl AN st [eUaIpEOSP-TH AT
8¢S Sl 9 0L S8 vT'T $9T ovl JeusUOu-7g
<8 LS 06 09 001 €EL'9 €L9 8C1 [0U2}00-47
) 11°01 c8 8601 $6 ELTT 8ETI 821 10-€-U90-1
16 65°0 001 §9°0 001 $9°0 $9'0 11 [eueidoy
98 R 16 99'¢ L6 88'¢ 00t 001 [euexaly
OBPNWD O®NWTD (O®NWNT HENY
0} owmuﬁuo.«om 0} ow@ucoo,“om 0} owsﬁoewm JEINO2[OIN
(D - A®1 (N®PIND OPNND suodwo)
aje[[nsip pmbr] SS1B[INISIP pInbr] SSIB[IUSIp pInbI] saje[Insip pinbr]
T9Iqel

27



00 "1740. TOVC> WM 0 0zZO0I =E1°'Z2001 to:0 0'001 %®'9 9. 617
0 00 =c1'1E- -,-.51 >41 1.4 0.0z
WO 2011/126149 PCT/JP2011/059331

10

15

20

25

The content of the volatile components in liquid distillate (L) was 11.0 ppm
relative to the weight of the starting kelp, the content of the volatile components in
liquid distillates (L and M) was 17.6 ppm relative to the weight of the starting kelp, the
content of the volatile components in liquid distillates (L, M and N) was 21.6 ppm
relative to the weight of the starting kelp, and the content of the volatile components in
liquid distillates (L, M, N and O) was 35.4 ppm relative to the weight of the starting

kelp.

Example 3

25 g of liquid distillate L, 25 g of liquid distillate M, 50 g of liquid distillate N
and 50 g of liquid distillate O were obtained in the same manner of Example 2. A
mixture of liquid distillates L, M and N and 50 g of water was referred to as kelp aroma

R.

Example 4

25 g of liquid distillate L, 25 g of liquid distillate M, 50 g of liquid distillate N
and 50 g of liquid distillate O were obtained in the same manner of Example 2. A
mixture of liquid distillates L and M with 100 g of water was referred to as kelp aroma
S. After cooling the extract part in the kettle to room temperature, kelp aroma S was
added to the kettle and the mixture was stirred for 10 minutes.  After removing the

extraction residue, 350 g of kelp extract D was obtained.

Example 5
25 g of liquid distillate L, 25 g of liquid distillate M, 50 g of liquid distillate N
and 50 g of liquid distillate O were obtained in the same manner of Example 2. A

mixture of liquid distillate L with 125 g of water was referred to as kelp aroma T.
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After cooling the extract part in the kettle to room temperature, kelp aroma T was added
to the kettle and the mixture was stirred for 10 minutes. After removing the extraction
residue, 350 g of kelp extract E was obtained.

The kelp extract obtained in Example 1 contained 38% by weight of non-
volatile components relative to the starting kelp. The kelp extracts obtained in
Examples 2, 4 and 5 each contained 42 % by weight of non-volatile components relative

to the starting kelp.

Comparative Example 2

Into a non-sealed heating kettle, 500 g of water, 50 g of dry kelp (Laminaria
angustata: manufactured by Maruhachi Muramatsu Corporation), 0.5 g of protease
(Protease A "Amano" G; manufactured by Amano Enzyme Inc.), 0.3 g of cellulase
(Cellulosin AC40; manufactured by HBI Enzymes Inc.) and 0.2 g of glutaminase
(Glutaminase Daiwa SD-C100S; manufactured by Amano Enzyme Inc.) were fed and
heated under stirring. The kelp was enzymatically treated by maintaining at 40°C for
16 hours. Next, the temperature was elevated to 100°C and the heating was continued
for 120 minutes. After cooling to room temperature, the weight loss caused by
vaporization during the heating was weighed. As a result, the weight loss was 150 g.
After adding 150 g of water, the mixture was stirred for 10 minutes and then the

extraction residue was removed. Thus, 350 g of kelp extract F was obtained.

Comparative Example 3

Into a tightly sealed heating kettle equipped with a condenser tube, 500 g of
water and 50 g of dry kelp (Laminaria angustata: manufactured by Maruhachi
Muramatsu Corporation) were fed and heated.  After the temperature attained 100°C,

the heating was continued for 120 minutes under stirring. The vapor thus generated

29
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was captured through the condenser tube. Thus, 150 g of a liquid distillate was
captured. After cooling the extract part in the kettle to room temperature, 150 g of
water was added. After removing the extraction residue, 350 g of kelp extract G was

obtained.

Comparative Example 4
Into a tightly sealed heating kettle equipped with a condenser tube, 500 g of
water, 50 g of dry kelp (Laminaria angustata: manufactured by Maruhachi Muramatsu
Corporation), 0.5 g of protease (Protease A "Amano" G; manufactured by Amano
10  Enzyme Inc.), 0.3 g of cellulase (Cellulosin AC40; manufactured by HBI Enzymes Inc.)
and 0.2 g of glutaminase (Glutaminase Daiwa SD-C100S; manufactured by Amano
Enzyme Inc.) were fed and heated under stirring. The kelp was enzymatically treated
by maintaining at 40°C for 16 hours. Next, the temperature was elevated to 100°C and
the heating was continued for 120 minutes. The vapor thus generated was captured
15  through the condenser tube. The first 25 g portion was referred to as liquid distillate L,
the second 25 g portion was referred to as liquid distillate M, the third 50 g portion was
referred to as liquid distillate N and the final 50 g portion was referred to as liquid
distillate O.
After cooling the extract part in the kettle to room temperature, 150 g of water
20 wasadded. After removing the extraction residue, 350 g of kelp extract H was

obtained.
Test Example 3 (sensory evaluation)

By 9 skilled panelists, foods containing kelp extracts A to H, kelp aromas P

25 and T and liquid distillates M to O, that were obtained in Examples 1 to 5 and
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Comparative Examples 1 to 4, were taken and sensorily evaluated. The sensory

evaluations were conducted by the following methods.

<Sensory evaluation 1> (Preparation of noodle soup to be evaluated)

In accordance with the ratios listed in Tables 3 and 4, materials were mixed at
room temperature and enclosed in a sealed container. Then the samples were heated in
hot water until the temperature attained 90°C to give 3-fold concentrated noodle soup
samples of controls 1 and 2, Evaluation Examples 1 to 7 and Comparative Evaluation
Examples 1 to 8. Control 1 was 3-fold concentrated noodle soups commonly used.
Each noodle soup was mixed with 5 times as much as water and stirred. 100 ml of the

mixture was poured into a 200 ml beaker to give a sample to be evaluated.

(Evaluation method)

The evaluation was made in 4 items including "deliciousness", "total flavor
strength", "top impact of flavor" and "salty taste". By referring control 1 as to 5
points, the preference in each item was scored on a scale of 1 to 7 (full) points. The

results were expressed in the average of 9 panelists. Tables 3 and 4 show the results.
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15

20

Tables 3 and 4 indicate the following facts.

(1) Control 2 had a salt content smaller by about 30% by weight than control 1.
Due to this salt reduction, the total flavor of control 2 was considerably worsened
compared with control 1. In particular, control 2 showed low evaluation scores in
salty taste and top impact.

(2) Although the sample of Comparative Evaluation Example 1 contained no
salty taste enhancer of the invention, it showed an effect of somewhat enhancing salty
taste, etc., due to the kelp extract added thereto, compared with control 2. However,
Comparative Evaluation Example 1 was not highly evaluated in deliciousness and top
impact.

(3) Although the sample of Comparative Evaluation Example 2 contained no
salty taste enhancer of the invention, it showed a somewhat strong taste and highly
evaluated in deliciousness compared with Comparative Evaluation Example 1, because
of containing, as kelp extract, the enzymatically treated kelp extract. However, no
large difference was observed in other items between Comparative Evaluation
Examples 1 and 2.

(4) In Evaluation Example 1, kelp extract containing all of the volatile
components derived from kelp, i.e., the salty taste enhancer according to the invention,
was used. Thus, the sample of Evaluation Example 1 had largely improved total flavor
and top impact as well as enhanced salty taste, etc. compared with Comparative
Evaluation Example 1. From the standpoint of flavor, it somewhat showed the smell
of the sea characteristic to kelp.

(5) The sample of Evaluation Example 2 showed higher scores in total than the

sample of Evaluation Example 1.
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(6) The sample of Evaluation Example 3 showed enhanced top impact and
regulated smell of the sea, compared with Evaluation Example 2, and also showed
increase in the deliciousness and salty taste scores.

(7) In Evaluation Example 4, the effects of Evaluation Example 3 were further

5  enhanced.

(8) Although the sample of Evaluation Example 6 somewhat showed the smell
of the sea, it showed higher scores in the flavor with saltiness and top impact than
Comparative Evaluation Example 1.

(9) The sample of Evaluation Example 7 showed much less smell of the sea,

10 strengthened top impact and highly scored salty taste and deliciousness, compared with
Evaluation Example 6.

(10) The sample of Comparative Evaluation Example 5 showed considerably
strengthened salty taste and total flavor compared with Comparative Evaluation
Example 1. However, it also showed strong harshness and, therefore, similarly

15 evaluated in deliciousness as Comparative Evaluation Example 1.

(11) The sample of Evaluation Example 5 showed relieved harshness,
compared with Comparative Evaluation Example 5, and largely enhanced total flavor
and top impact. Thus, it was highly evaluated in salty taste and deliciousness.

(12) The sample of Comparative Evaluation Example 6 showed somewhat

20  stronger flavor than control 2 but exerted only little effect of enhancing salty taste or top
impact. It was also less preferred due to smell of the sea.

(13) The sample of Comparative Evaluation Example 7 was almost similar to
the sample of Comparative Evaluation Example 6 but was somewhat less preferred
because of having stronger smell of the sea.

25 (14) The sample of Comparative Evaluation Example 8 showed strong smell of

the sea without any effect of enhancing salty taste or top impact.
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<Sensory evaluation 2: potato chips>

8 parts by weight of kelp extract E obtained in Example 5 was mixed with 92

parts by weight of dextrin (Pinedexd No.100; manufactured by Matsutani Chemical

5  Industry Co., Ltd.) and then the mixture was spray-dried to give a kelp extract powder
having a salty taste-enhancing effect. 0.3% by weight of this kelp extract powder was
added to commercially available potato chips having a salt content controlled to 1.0%
by weight.

For comparison, 0.3% by weight of the aforesaid dextrin was added, as a

10  substitute for the kelp extract powder according to the invention, to commercially
available potato chips.

The potato chips using the kelp extract powder according to the invention
showed an effect of significantly enhancing salty taste, compared with the comparative
product.

15
<Sensory evaluation 3: cup noodles>

50 parts by weight of liquid distillate L obtained in Example 5 and 50 parts by
weight of salad oil were stirred in a closed container equipped with rotational blades for
1 hour at 40°C.  After allowing to stand overnight, the oily phase was taken out and

20  residual water was removed from the oily phase alone using sodium sulfate to give a
kelp-flavored oil. To commercially available cup noodles, 0.1% weight of this kelp-
flavored oil was added before eating. Similarly, 0.1% by weight of salad oil was
added, as a substitute for the kelp-flavored oil for comparison.

The kelp-flavored oil using the the salty taste enhancer according to the

25 invention showed an effect of significantly enhancing salty taste, compared with the

comparative product.
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Test Example 4 (salt content analysis)
The sodium contents of kelp extracts A to F, which were obtained in Examples
1, 2,4 and 5 and Comparative Examples 1 and 2, were measured by the atomic
5  absorption spectrometry (flame method). As a result, all of these kelp extracts

contained about 170 mg/100 g of sodium.

Example 6
Into a tightly sealed heating kettle, 500 g of water, 50 g of dry kelp (Laminaria

10  angustata: manufactured by Maruhachi Muramatsu Corporation), 0.5 g of protease
(Protease A "Amano" G; manufactured by Amano Enzyme Inc.), 0.3 g of cellulase
(Cellulosin AC40; manufactured by HBI Enzymes Inc.) and 0.2 g of glutaminase
(Glutaminase Daiwa SD-C100S; manufactured by Amano Enzyme Inc.) were fed and
heated under stirring. The kelp was enzymatically treated by maintaining at 40°C for

15 16 hours. Next, the mixture was cooled to room temperature and then 500 g of diethyl
ether was added thereto.  After mixing by stirring, the mixture was filtered to give a
liquid mixture of water/diethyl ether. This liquid mixture was allowed to stand in a
closed container for 2 hours to thereby divide into an aqueous phase and a diethyl ether
phase. The diethyl ether phase alone was separated and collected. To the diethyl

20 ether phase thus obtained, 500 g of additional diethyl ether was added and the same
separation operation was conducted. Thus, a diethyl ether solution from which the
aqueous phase had been removed was obtained. From this solution, diethyl ether was
removed under reduced pressure. Thus, about 3 mg of a high-concentration organic
solvent-extract of kelp A was obtained.

25

Example 7
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| Bonito extract (_12% Potassiumchloride Salty taste enhancer | Total
(adjusted with waterY Salt content Deliciousness Total flavor strength
_ Top i npsot2oof126i4avor Salty taste Tables 3 and 4 indi earagrrheodadsl owi ng
facts. (1) Control 2 had a salt content smaller by about 30% by

wei ght than control 1. Due to this salt reduction, the total flavor of
control 2 was considerably worsened conpared with control 1. In particular,
control 2 showed | ow evaluation scores in 5salty taste and top inpact.

(2) Although the sanple of Conparative Eval uation Exanple 1 contained no

salty taste enhguues nf)f oftigh-teneentratm orkdnis SVEALeRRaR b REp AfwiaeHRybhat
enhancing salty taste, etc., due to the kelp extract added thereto,

conpar ed obtdiledi@nhe symeanarhkammrﬁxa%werﬁid fueth& AR eing BxAMEpRtel Was not
hi ghly evaluated in deliciousness and top 10i npact. (3) Although the
sanpl e ofdiénnrah adlu@ undéd rddided Prds¥iaed| AbdutdD bl STeBlatite Sothponch@st e

enhancer of the invention, it showed a sonewhat strong taste and highly
eval uat edbidingbfiiscweresefeasd aodsRpatic Yol dhtCaifpalofikelpd BURy thdte ephafoeanpl e 1,
because of containing, as kelp extract, the enzymatically treated kelp
extrast. adomsingrto thedndémtioay.ge difference was observed in other itens

bet ween Conparative Eval uation Exanples 1 and 2. (4) I'n Evaluation
Exanple 1, kelp extract containing all of the volatile conponents derived
fromkelp, i.e., the salty taste enhancer according to the invention, was

used. Thuxaniphe8 sanpl e of Eval uati on Exanple 1 had | argely inproved total
flavor 20 and top inpact as well as enhanced salty taste, etc. conpared

wi t h Conpar at i Wrginiabalwtntertréotaofkalp A andrB® obthined &1t Exalpplen6 and 7 weavor, it
somewhat showed the snmell of the sea characteristic to kel p. (5) The
sanpl e ofeaélvdiluied wth watanp e tetabavedurtiofi80 gs cUsiag thasanwt procddness as he

sanpl e of Eval uation Exanple 1. (6) The sanple of Eval uation
ExanpPe 3lesdribad ih Eviluativad:xaoplé 6r}'1a%¢nsanycﬁvadagltibatled Testdidangfe 3, rwodkea,
conpared wi th Eval uati on Exanmple 2, and al so showed increase in the

del i ci ousnersswerp@repared\and genseriboayvabited.  As a result, the(nppdlersofiw asingt i on Exanpl e
4, the effects of Evaluation Exanple 3 were further 5 enhanced. (8)

Al t hough ofgraicssohysnE-exfrackobkalp Ay %ﬁWEdaﬂﬁffGC@féltghéwmﬁlan@hgw&’ tagte snel | of

the sea, it showed higher scores in the flavor with saltiness and top
i mpact t KaRPaBkisAe e Rredysy of E&‘illl%iwn@@mﬂl‘éﬂ On the other handthg nqp@le sanpl e of
Eval uation Exanple 7 showed nmuch | ess snell_ of the sea, 10strengthened top

i npact aﬁﬁ“IhPﬁ?ﬂ Vgg%ls selyertxtrack of kelp %ﬁhmﬂ@ s flst piughly cahansimesaliyt h

Eval uati on Exa
15  taste comrg)araqale to the product of Evaluation Example 7.

While the invention has been described in detail and with reference to specific
embodiments thereof, it will be apparent to one skilled in the art that various changes
and modifications can be made therein without departing from the spirit and scope

20 thereof. This application is based on Japanese Patent Application No. 2010-089332
filed on April 8, 2010 and Japanese Patent Application No. 2011-082883 filed on April

4, 2011, the entire subject matter of which is incorporated herein by reference.

Industrial Applicability
25 The salty taste enhancer according to the invention can enhance salty taste

without giving any odd-after tastes such as harshness as shown by potassium chloride,
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(10) The sanple of Conparative Eval uati on Exanple 5 showed consi derably
strengthened salty taste and total flavor conpared wth Conparative

Eval uati onoBsampbe9ol. However, it al so showed strong harshyesai/asd;l
therefore, simlarly 15evaluated in deliciousness as Conparative Eval uation
Exampl e 1. (11) The sanple of Evaluation Exanple 5 showed relieved
har shness, conpared with Conparative Evaluation Exanple 5, and |argely
enhanced total flavor and top inpact. Thus, it was highly evaluated in
salty taste and delici ousness. (12) The sanpl e of Conparative

Eval uat i QRefe4alibeerhaidinyBet ONRMh &landhRt EARY JF sddidU Rhididg i feas bp! 2 but
exerted only little effect of enhancing salty taste or top inpact. It was

al so | essdripk§foRrfosds cHurinks, aﬁﬁﬁh%ar@foptil‘h?a&?ﬁ'hich is lost by éalt3dubi8nsieap! € of
Conpar ative Eval uation Exanple 7 was alnost simlar to the sanple of

Conpar at ifyed v@inkat i on Exanpl e 6 but was sonmewhat | ess preferred because of
havi ng stronger snell of the sea. 25(14) The sanple of Conparative

Eval uati on Exampthe s8itg heiweahsicepn@ordi®s do thé idvBstiGe furtichiiore teny ef fect of
enhancing salty taste or top inpact. <Sensory evaluation 2: potato chips>
8 parss kijaraetegftic fdvoke(tie SxdlY (the feapilpali siedl dnd tiveadinéss) mhRat taikegd Wi th 92
parts by weight of dextrin (Pinedexd No.100; manufactured by Matsutan

Cheni cal abe detiehuslt r Thekefore it tan) ex@fidhd $uity tidieeifianting@fféetandflagyr dried to give
a kel p extract powder having a salty taste-enhancing effect. 0.3% by wei ght
of this kehmcimgtaffect opfosdeor dvirks atteediwide rengawRitiiowd leiwingardi unpldagarpot at o
chips having a salt content controlled to 1.0% by wei ght. For
conpar i sdeeling@. 3% by wei ght of the aforesaid dextrin was added, as a
10substitute for the kel p extract powder according to the invention, to
commercially avail abl e potato chi ps. The potato chips using the kelp
extract powder according to the invention showed an effect of significantly
enhancing salty taste, conpared with the conparative product. 15 <Sensory
eval uation 3: cup noodl es> 50 parts by weight of liquid distillate L
obtained in Exanple 5 and 50 parts by weight of salad oil were stirred in a
cl osed contai ner equi pped with rotational blades for 1 hour at 40C After
allowing to stand overnight, the oily phase was taken out and 20 resi dual
wat er was renoved fromthe oily phase al one using sodiumsulfate to give a
kel p-flavored oil. To commercially avail able cup noodl es, 0.1% wei ght of
this kelp- flavored oil was added before eating. Simlarly, 0.1% by wei ght
of salad oil was added, as a substitute for the kel p-flavored oil for
conparison. The kel p-flavored oil using the the salty taste enhancer
according to the 25 invention showed an effect of significantly enhancing
salty taste, conpared with the conparative product. Test Exanple 4 (salt
content anal ysis) The sodium contents of kelp extracts Ato F, which were
obt ai ned i n Exanpl es 1, 2,4 and 5 and Conparative Exanples 1 and 2,
were neasured by the atom c 5absorption spectronetry (flane nethod). As a
result, all of these kelp extracts
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cont ai ned about 170 ng/ 100 g of sodium Exanple 6 Into a tightly seal ed
heating kettle, 500 g of water, 50 g of dry kelp (Lam naria 10 angustata:
manuf act wecaotayr2bpuhachi  Mur amat su Cor poration), 0.5 gPofi/ipriat/emsst
(Protease A "Amano" G manufactured by Amano Enzyne Inc.), 03 g of
cellulase (Cellulosin AC40; manufactured by HBI Enzynes Inc.) and 0.2 g of
gl utam nase (@ utam nase Dai wa SD- C100S; manufactured by Arnano Enzyne
Inc.) were fed and heated under stirring. The kel p was enzynmatically
treated by maintaining at 40C for 1516 hours. Next, the m xture was cool ed
to roomtenperature and then 500 g of aAghst hyl et her was added thereto.
After mxing by stirring, the mxture was filtered to give a liquid m xture
of water/diethyl ether. This liquid m xture was allowed to stand in a

cl osed container for 2 hours to thereby divide into an agueous phase and a
di et hyl ether phagesaltyhstdléiaiodr c6inpsing hasRitid) @neponest Wwillpahl@dlaand
collected. To the diethyl 20 ether phase thus obtained, 500 g of additional
di et hyl aidigtt ofiss erade@d0 dsdvéd@ormarelpepar at i on operation was conduct ed.
Thus, a diethyl ether solution fromwhich the agueous phase had been
renmoved was obtained. Fromthis solution, diethyl ether was renpoved under
reduced pressure. Thus, about 3 ng of a high-concentration organic

sol vent - ext r ac®. oThkedlfy tAsteashapbéraicoerdingab clx@rpwheréin the kelp is an About 3 ny
of high-concentration organic solvent-extract of kelp A which was obtained
i n the sanmeymaivably trasted kRelpxanpl e 6, was further -distilled using a
multiplate distillation colum under reduced pressure. About 0.8 ng of

vol ati |l e conponent.s obtained first were referred to as organic

sol vent-extract of kelp B (salty taste enhancer 5according to the

i nventi on). Exa@npllke 8alty taste enhabceraccardmglto elaim dxdrr2aetschafondpeisgs A and B
obtained in Exanples 6 and 7 were each diluted with water to give a total
anouh® ofvolasl: epmpdwentgvitihe nederslap weight of 200 ersmd@ deéased fromdhe kelpumbmat i on
Exanple 6 in Sensory Evaluation 1 of Test Exanple 3, noodl e soups were

pr epar ed ametnieflewsthan605¢ by weeight relatevedo aa goount efreevalatid cempengpt withiag
organi ¢ sol vent-extract of kelp A showed an effect of highly enhancing

sal ty tasnaequaryeighsios 20 or merquostairad io themjattingkelpn Exanple 6. On the ot her
hand, the noodl e soup using organic solvent-extract of kelp B showed an
effect of highly enhancing salty 15 taste conparable to the product of

Eval uati on Exanple 7. Wil e the invention has been described in
detail and witf r &reetiad forpgodusimng the salyiade prhaned acerrdingrto clagm | | pe
apparent to one skilled in the art that various changes and npdifications

can be ndtich spmnsises diseligae kalsaryarysalty dante srbagest cPmPEARE 396120t her eof .
This application i.s based on Japanese Patent. Applicatjop No. 2010-089332
filed on CSR'BPP"IWDQ,W“EG%OIQHH“J‘ﬁﬁgﬁ%‘g}je%&a@r%%gﬁagﬁw?‘&f) e kgJp- 2011- 082883
filed on April 4, 2011, the entire subject matter of which is incorporated
herein by reference. Industrial Applicability 25The salty taste enhancer

odd-aitor tastds AR R ar e RedR STt by ieaatmdn i oo,
which comprises distilling a kelp to give a salty taste enhancer comprising: a volatile
20  component with a molecular weight of less than 200 derived from the kelp; and a
volatile component with a molecular weight of 200 or more derived from the kelp in an
amount of less than 60% by weight relative to an amount of a volatile component with a

molecular weight of 200 or more contained in the starting kelp.
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exert a flavor enhancing effect, which is another effect of sodiumchloride
in foods or drinks, on foods or drinks, and inpart top inpact, which is

| ost by swibt2orieden®i on, to a food or drink In the saltyPCagprwienivasicer
according to the invention, furthernore, the 5characteristic flavors (the
snell of the sea, algal snell and threadiness) inherent to kelp are
relieved. Therefore, it can exert the salty taste-enhancing effect and
flavor enhancing effect on foods or drinks over a wi de range w t hout giving
any unpl easant feeling. CLAI M 1. Asalty taste enhancer conprising
a vol atil e comondht nwithiddl sdcomdiRas lcBimV¥E wdbteii vblatk coRponafl@s derived from
a kelp. 5 2. The salty taste enhancer according to claim1, wherein
t he kel p daptused fesia Yiredtare of thy distilatitokepdint at which the JolailR&ofRohdntiast e
enhancer according to claim1 or 2, which conprises a 10 volatil e conponent
Wi th a nubednddin anainghit ¢ff2030h or leseRitidetd thedveigho ot theatdrehPkdlp. an anount
of less than 60% by weight relative to an anount of a volatile conponent
with a nol ecul ar wei ght of 200 or nore contained in the starting kel p.

4. A method for producing the salty taste enhancer according to claim1,
15whi 8h conpri Fes THe atetHddiaegordingeab pny of ghings Atos@ mhgrdim tHeali@haog &
conprising a volatile conponent with a nol ecul ar wei ght of |ess than 200
derived fcondnctdienficette. kelp was treat&d with apehodnd. or produci ng the salty taste
enhancer according to claim 3, which conprises distilling a kelp to give a
salty taste enhancer conprising: a volatile 20 conponent wth a nol ecul ar
wei ght of | ess than 200 derived fromthe kel p; and a volatile conponent
with a nol ecul & wWeielfhextoict RBChepmposes adanitwedf themalty steenhpnden an anount
of less than 60% by wei ght relative to an amount of a volatile conponent
with a matexsdingto emy efrlaims 1200 and anextrac @nt@iniegh non-véletilstcamponent o€l p.

6. The nethod according to claim5, wherein a volatile conponent is

capt U ed thakalp.t he start of the distillation to a point at which the

vol atil e conponent is obtained in an anmount of 20 ppmor |less relative to
the weight of the starting kelp. 57. The nethod according to any of clains
4 to 6, wherein the distillation is conducted after the kelp was treated
with an enzyne?d- Thekelp exigact acqosdipg éxelpime B, wherein thoeprackeantainingnt ure of t he
salty taste ephancer according to any of clains 1 to 3 and an extract

cont ai ni RRYClREIE spsmenenteof thenksdm isin G fraqiop@inieg pnon-volatile apmpppentied| p
extract accor diwgg to %I aim %@ wherein the extract containing a non-vol atile
conponentl&felRs renighsis gblained afigr disulling thykelp f tegoye ayAlatily composertdiBnent of
t he kel p, vygch is obtained after distilling the kelp to renove a volatile
corrp%%enlthef 15t he kel p. 10. A food or drink conmprising the salty
taste enhancer according to any of clains 1 to 3. 2011. A food or drink
conprising the kel p extract according to claim8 or 9.

10. A food or drink comprising the salty taste enhancer according to any of

claims 1 to 3.

20 11. A food or drink comprising the kelp extract according to claim 8 or 9.
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