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[SYB2-01] Flavor analysis of fermented Japanese seasonings adaptable to
flavoromics

*Yoko lijima’ (1. Kogakuin University of Technology & Engineering)

Keywords : Flavoromics. Fermented seasoning. Flavor compounds. SA-SBSE.
Comprehensive flavor analysis
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BROHDOEDIL, ZOEVWLETPEFEICRDESIZERTHD, EODOBIFERY
BAEOHEMICEDL . %, BORNZREHLT, BmDED OBZH3I0M, BeEsHE,
RESBARENZ—VREDEBT—2DMIIFICI > THBLELS CTHHE7FO—
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B4BHLURIOHZET, 2 FILDEDDERZ MY M2 —XZAVWTESTHEM C BRE
i T — 2 Z EREVSENT L, TS OMEBEMZFAN (ljimaetal.,
Biosci.Biotech.Biochem., 80, 2401-2411,2016) . mEBDT—X/\NX—VIFFELL TLW7
&, BEEFHMERRE BRI OEEMZHFLED, HE3—TEDBERIFFOSNLDOD, B
BEFMMAEEICHES TP E L TED > TEEFORICIE, BEXEZEZEE T 8 DL
WRbHoTc. O, T—2EEONAXIL—Ty ¢ME, BERMEEZERL, HS-SPME
(NY RZAR=IAAR-EEY 7 0OmE) EZZzAVWTERIHEEZIT o> TV, Bonril
EMICOWVWT, ZHZHEMARDEXNBRINTULAL, BEINBRVLESDEHBZ L
HNEETHD, JL—N—F IV RIIMWR D DR T—2II, 2OEHMEYD TB8H
KRODEZGHEZBIRTITTCLWB3DOL? ] "EPEETHIECER.

BRARDERZLICKBIRTZ L TEFINGVETHEZEL LT, GRS EREHESAFE
(BEZEIL—N—%8) ICEDPEL TERHEYZRZS3FENMSNTLS (Engel
et al., Eur. Food Res. Technol., 209, 237-241.1999, Z C TIXLE-SAFEX ML) . LHL, &
FEISSAFEEBLI %, SMMTHD, YTk > TEAEMHOERICITILS 3 VHE

RimHEM & L TR SN B Flex-Twister® (4 X7 )L1t) ZFUVIcSA-SBSE-RE ((A#E3ZiE R
A —N\N—-BEEHEE) EZRD AN, YU TILICIERAERD SR TESERDEM THIE
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HRAHAD A, KEAEDMBERERKE ZXNRICLIE. NSOV FILIFERCREE, X5
JADVIREREBERMET NI IR EZEH, LESAFEATT R HRILELN#ELRRRY >
TILTHZZehHENTWVWS. CN5DH Y FILICH L TSA-SBSE-REATEHE SR MERE S
TERFHMEZIT o7 5, SAFEHERRAZFOERHFEZ R L TL (ijimaetal.,
J.Biosci.Bioeng., 137, 372-380, 2024) . £7-, HS-SPMEi%, LE-SAFEi%, SA-SBSE-REATHE
I-ESHEYE GC-MSTOH, LB L7 T3, SA-SBSE-REATHSAFEEICK Y
BAEORPTE—IDREINZ Zehagh o7, B FILER, ERTImlI, #DAT
5ml, KR TIgh SHMEBRIRETH o7=. £, TNS5DEPDFICIFHS-SPMEETIIHEE T
SRS D H o1, XEBESRARIL—TY ME, T—2BIREICHEN, TL—/N—
FIVXDIHOETOWICEL TVWD CHIL, IBEMAEEEDHTWVS.
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[SYB2-02] Analysis of Characteristic Aroma Compounds in Black Tea and
Exploration of the Functional Properties of Hotrienol

*Moeto Suzuki! (1. R&D Unit, Mitsui Norin Co.,Ltd.)
Keywords : Black tea. Autonomic nervous system. Hotrienol. Aroma compounds

Tea is a beverage produced from Camellia sinensis, and is classified into green tea, oolong
tea, black tea, depending on the production process. Over 740 aroma compounds have
been identified in tea, and it is the complex combination of this wide variety of
components that gives each type of tea their distinctive aroma. In particular black tea is a
widely enjoyed beverage all over the world, and the composition of the aroma
components differs according to the origin of production. It is this region-specific
composition that is a key factor in the characteristic aroma profile of each tea production
area. As well as providing hydration and nutrition, black tea also serves as a luxury item in
that its diverse aromatic characteristics provide a feeling of mental satisfaction. However,
the physiological properties of black tea aroma remain largely unexplored. In this
presentation, we will introduce our research on the physiological functions of hotrienol,
an aroma component of black tea.

Darjeeling tea (DT), known as the “champagne of teas,” is a high-quality black tea
popular for its characteristic muscatel flavor. The authors conducted a non-RCT clinical
study to examine the psychological and physiological effects of DT aroma inhaled
intranasally. Inhalation of DT aroma reduced depression and anxiety, decreased cerebral
blood flow, and increased miosis rate and peripheral skin temperature. These results
suggest that DT aroma has a sedative effect on central nervous activity and activates the
parasympathetic nervous system. In another study, the aroma compounds of DT were
analyzed by GC-MS (SPME), revealing that DT contained higher levels of hotrienol
compared to tea from other regions.

To mimic the physiological effects of hotrienol intake by drinking black tea, we
examined the effects of olfactory stimulation via the retronasal pathway through oral
intake of hotrienol in a randomized, double-blind, crossover study involving 44 healthy
men and women dissatisfied with their sleep. Tablets containing 0.03 mg of hotrienol,
equivalent to the amount in a cup of DT, were prepared for the study. Participants
consumed four tablets per day (total 0.12 mg) for two weeks, and the effects on sleep
were assessed by Primary Outcomes: OSA Sleep inventory, PSQI; and Key Secondary
Outcomes: sleep variables, concentrations of salivary components (CgA, oxytocin, S-IgA,
cortisol). Data analysis of 33 participants who met eligibility criteria showed an increase in
the score for OSA factor Il (initiation and maintenance of sleep) and a reduction in overall
PSQI scores, in the test group compared to the placebo group. Analysis of the data for
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sleep variables showed that onset latency, bed out latency, awaking time during sleep
decreased, and sleep efficiency improved. However, no changes were observed in OSA
factors: | (sleepiness on rising), lll (frequent dreaming), IV (refreshing), V (sleep length), and
in the sleep variables: number of awakenings during sleep, total sleep time, and number
of postural changes. These findings suggest that two weeks of oral hotrienol intake may
contribute to improvement of sleep quality. The effects of hotrienol on stress biomarkers
were also examined in an exploratory study. Single intake increased salivary s-IgA and
oxytocin concentrations, and long-term intake (2 weeks) decreased cortisol concentrations
in participants with high stress levels (SCL 11-20 points). Study results suggest that the
effects of hotrienol on sleep quality are related to its physiological functions on the
central-autonomic and endocrine systems via olfactory stimulation. However, the clinical
studies presented here are limited by the small number of cases and statistical
multiplicity. Further clarification of the functional properties of hotrienol is expected as
more reports of clinical studies are accumulated.
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BRIFBERZBRTWVWBR L SICELSREZ MRk MR, Z0 MK EEKRIC)E *n%
TUH, TREEEVWTH S CriCiEHEDRIMNAW. FIXIEIO0FHDIIC, £
@%%Tﬂmwﬁﬁﬁ%bhtﬁ[,ﬁ%ﬁ%ﬁﬁ(@t%htﬁﬁ%ﬁtf,iﬁﬁﬁt
WS ABELNEIDB LGV, —F, KEDHBEICIHRICKHONTD, HEDODKRER
MKy OELIFRLCSNBEWVWI EHAZL.  SEOD VRIS ITALTIE, CORKRICOWVT,
EDLSBETIRELEENRESN, CDLSBETEBRHOKIFEREINEZNMIDOWVWT,
EYETILEE FOBREFHMED2DDERNSERT D.

ELlE, Sv EHRERKERERED 1~5EOMERICKD, BREIESETZHL,
B ZIFHK SRR TS htﬁm@?é*%ﬁﬁ,ﬁﬁtﬂkﬁ NE=BOVDT3K=ZHS C
xR L7 (Sakai and Yamamoto, 2001) . RIC, T v MIERERIEKEEGVZE T
RT3, v MIZFOEGVDT BK%EEE 7“573‘ BERZREICHR T EICIE, 208
WDTBKEBIRTDESICHZZexRBUVH LA (Sakai and Imada, 2003) . C OfER
&, v bRV CIEKROBICESZEL TW3, BABNICKRIEINIE, TZogunid
L&oidW] EWS T eaFEETITZCZRBLTWS.

EMIBEVWTHREERIC, BEDECKRZBZIERGTDENTE, HIREWRRINIZED
T TH<) BRLBNB L, BBIREBRINIEDIE TEE-IX< 1 BRUSNB ZEHRES
fLTWLW3 (Stevensonetal., 1998) . ZL DEITHAEREDS, NZSPAFIDLSH

MTHWED ] IFHKE, LEVPIL—TFI7IL—VYDLS5A TEESIXVWED ) ITEHKRE ZFN
ZPHIBRMIEZCCHARHINTWVS. F4lE THWED ] ZREEM (retronasally)
BRLEREITTRLS, FI2EM (orthonasally) ICIRRLED, ERICHKRZEESE
BIENTETZI xRS LK (Sakaietal, 2001) . COERIF, e DA TREFR
CIREIBHRI—NREFE TESINTVWER I EZTBRTS. CORRIE, v FTIE—R
HKEFZRIZEINLEMILEOKEREESZEFTTEIHRCARSB 2 (Sakai and
Yamamoto, 2001, Sakai and Imada, 2003) Hh'5bHZiFI .

© The Japanese Society for Food Science and Technology
- SYB2-03 -



The 72th Annual Meeting of JSFST

ZDHROMENS, £ N TERDED I, MSGYRIKRICIEKEZIEBIEZENTES
HY, MSGHOVREMICIERZIBRIEZDIC LT, EHOED IFHRMISE®REIBERIE S
CeHEBESHMCLT (Onumaetal,2018) . COERNS, BEODEFE--HKEER (H3
VMEHED 13, SROBRERICEZFEZRIRITEZIZL, THHEXLMICREINS C
EHTRBEINS.

— AT, Sy hEFEHAEDLS, Ty MIKRECREOHICEINESZER TSI D
BRETIEH 3P, ESFEHNESHERTH S b B EIN/ (Onuma and Sakai,
2016) .

KRECIREDESIE, BROKICEVWTHRRBNICHEBICEETHSIN, TOXHZIL
ICDOWTIEERE LSO >2TVWARWVWI EHZL. o, BERISEIKEFET DD, EMCH
1FBIGAREEEICDVWTHHIRLH . SEICNSICDOVWTTs XAy a >y LTHREL.
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1. BRONMBEK L TDEENER

EDIBRLZOABEZDOIZTIELREAEICEVWTELREL, £F0EZEAT 3. HICRHR
ICBITBREDIE, TEOEVWLEIZRETIEEREFDVLDOTHD, L MHE<BA
ANDE—HNRPBITANDET oNMNT LB D. BmOEETECHIEBIZICH TS MBNIEIC
HWVWT, BRDEDIFAEKELTS. COMBIILZIBMEAAERBOFTSH, 73 /1t
BMERTENES TEIXAM T — RN, BROMBLEITTHALLEFERLICHE<<ER
5. —FH, BESDITIL—TIEIDXAM F— RRIGEREBEIDOWRAIC K ZEIERERICE
BL, EDEXERDHNBISTHEICOVTIY MREMIBVWTHREL TS, X15—
FRISERESIE, BETOMBGIECNIRBmA SHENICMATZZCHFEETN, £
DRI K BEBLCREFBREENDLELNFTEINL. LHL, COLSBERROFTESR
TiE, OFEETIX FHLURBREGIEBOEN, €L THYRULOAENRRETNS.
2. INELBEY REC. eleganshHt E LS

#R=H Caenorhabditis elegans (C. elegans) &, BILHATDORERNLGETILEMTHS. 1§
RIFAERDLTHN I mMmENSVWEYTIZH DD, HA, FRR, HILER CHALSY L Rk
OEANLHEBZELTHD, £EPEGERFICBESY, EFTIIRRIEE - REF
HBRDTFICEVWTHERETS. £, ZET/ILEMIFN70%DE b HBT IETFEEL
TWBZEHHISN, EFOFEBETICE LTOFERBBAIFEINTWVWS. THIC, 20245
J=RI\EBS - EREDREICE ST YA Z70ORNA] OERIF, RTREINLKE
BRRTH D CCIFEREICH LWL, &5 LIRBROFHZED LIHATRHERIZ, LW<DHD
HEXRICEFTRUDOVLWTWS, £OFRTH, REDREITEE LICE Mo ESVICET
BSHAZEADSRIFHEANLEBELTWVWS. EEIE, COBVREKEEEIT35H%
ETIVENE LT, XA 77— RFRIEBEREID R TNEBILERBRE O BHEEMEIC DV T
FET DM TETHRVWHEERLE.
3. RAFHVEXA 5 — FRIGERET ORI

BRIRNBICLBBUCNADEEZRRETILTRETBICHID, BEIFRBENXAAZ—F
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RIGERERICH L TEDL S BESZRIMNMIEB L. CHNIESEDICHT BHFE - B
EVWSTBIEFHERICHEIEL, H5| - BV TBEAZH-5THS5THD. £C
T, FEREDERZAHAWVT, XA EBOECEITEICOVWTFEMEZITo /. ETDER, X
masEkl (73 /BCETHEOREER) 0T 3TE1ZbIIRO 5snah >7=h, Mz
(X1 Z—FR&RE) BOAEHCEESHRFES1TTHZRI CCHHIBBLE. T5IC, FRICE
1TRRESTFILDEEREZETIERENK (odr-3) TIEFRESNABEWVWI ELS, TDFES|
TFHIREERDIRES T FILZN L TEITRITNTVWERCZRE LS.

REETIL, EREITTERLS, BRICESDTHOBIHBRED THZ X1 77— RRICERE
[OMBGERBREBICL BEBIADEEICODVWTHLLBN T2 eI, WABEE OEENE
ICDOWTHEwRLS.
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[GEEEDEN]
REMRE (BIEHTAH)  BEAKRE £YEFRRFE, BRERER FEHR
BREE : 2025548 - IR7E | [, FEBIRICEE20195F48 - 2025538 | HAKRE &Y&E
FERIZEE, BEmARER BRREFZMIE, BiUE 20045F48 - 20194F38 : ItBEEEKE,
B OEEMF %R SRS OFF, HEHIE 1997F48 - 20044F38 | KIEERE, LT AT+
=23 URIRRRZCER, EEAZEE 1999448 - 200098 : Monell Chemical Senses
Center, Visiting Scientist 1995848 - 1997438 | RILXFERFE, REFMRE Z5EMH
78 1990548 - 1995538 | KIEBE (%) At EEEREE1986%F48 - 1990438 | K
IEARFEXRFREFAER BRRIEFEIR 19824F48 - 19844F38 | BAKRFRFEREFIAZE
£l BELFEIR 19785F48 - 1982438 : BHAKYE, BEE, BEELFR

NEE FRERBICAINIEREZLDEELRT—YD—DOTHD. AL, YT XIS
B\WzHhHE TRIBMRZHEEL, GUVWROEEMRDZREL, TOXAZILZHERATS
CzENETS. REBRIGIFRREICEEREASIL, BHOER, SEXRTHRILE>D
W, BEEERASGCICHEADICERT 37D, £150, MRNIBKRASIERZRET SH
BEMNHD. BROBUVLWHERFEERZF DO Z BT 3MEIEZT VD, EEYMBEDE
FICESTHRTIIDERL, BIEZIEET 32V BEDERBANRDSNTWVWS. AAKISER
OBV DZ AW -BEEBEGESICH RN EZERTZ2HDTHS.

£Y, YUOROITHRERERORZER L, BEOEGVREESRE THREREZRAVWT
C57BL/6JM#E< ™7 RIZHR L TK & 0.15 M NaClZk/AR D245 E DB ERZ :HA LEBEPICE L
o OEEBEREZER L. TOREER, 7L 7./ (Oregano) , BLHAAER, X—JVE
BR, BREIEENHDD, R THALA/ DOFEMRIEEN o7, RICALH/ DERERS =
B~ 7 OMEES LUGCMSZRWTERMEME IO 7« —ILZBHSHIL, ERMES
BEXT7ILO—IVE, T/ TILRVEREARZENATVWBR DD 2. TD55, 2K
D6 6 %ldCarvacrolTHo7c. [IEFDEGVH D ZEEIEEICEET 2 HEZREL

(Osada, et,al. 2021: Biosci Biotechnol Biochem. 2021;85(12):2343-51.) , Carvacrolzx—
EDRE T24RMMENICT I RICERE T 2 ERRZ AL\ TCarvacrolh’Oregano D7EMERK
DOFERTHBHZEFIEDHT.

RIZ, Oregano (Carvacrol) DSEZELEBIERAICER L, BEWRORBEKENE, U
%=, ICDWTHIZE L 7=. Oregano®BWIC & D Y X D BIEKEFERDE T IS I ZFEi
INnfc. —HCarvacrol B DIGE, MTIIEEERZFRE LI, A XTIEE, o7, £
4B D BIBEKIBINE OMIHIFEEKEFNICK C o 72h, BIREMZHIET SREIIX D
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BHHMED o7z, L7ch > TOregano DR IFIMEHREERIC R X B hiCarvacrol BIE TIXHDTE
HEHRMBEVWC D5, DE EH#ICEE L TidCarvacrol AN DIERMR D B IREMRICEAE L
TULWBHREMINTREINT.

FLAH/ DTReEERZ S LIRS, 1REK, RkiE, FARTEA CZHREL TEHE
DCDNAZ EEPCRICHE L 7. BIEEBEUCEAS T3 RILEXHEBREEMESZOSJFILY
BRUVEDRBEZEIT LI, LA/ EICTREREBkEOEO =R/ EDE
BAEMAMEREN, tOMNZV@HERADEEENEIENREEET S Z ChRB I N,
SHICHEERTEHTIEALEFO VROEBETEAFD A VDFVEMARSNT. THSKHA
SO FTIINRDEEZFMOEMZN L TEEEAIRESNTVWEI DD EEINS.

REIC, RBEABEENFEZREVT, OreganoiEEMNHIED DB %Z 5 DMBEIHIC R
FTREZHE oL, TR, OreganofERM D HIESBINDHIR T H 3 77 REKRIZAERIER

(VST) Z#E BICERICRIET 3 C eHERINT. TS5 DRERIE, OreganoDIiEH
R DIRERIEN, VSTICERA L TEERERZFEL TVWA e ZznBLTW3 (Osada,
et,al. 2025: Biosci Biotechnol Biochem. Apr 89(5):776-786) . ¥R7E£0regano (Carvacrol)
VSTUAN O BIEFAFHHFRICT T B 1ERICOVWTHRET L THE D, GV K 2 BEIEFRE Y —
v hZBASHCTIHATEZEDH TS,

© The Japanese Society for Food Science and Technology
- SYB2-05 -



