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Residual food in the pharynx (pharyngeal residue) causes aspiration
pneumonia, however no method has been established to assess its residual amount. The aroma released
from food during eating is transported to the nasal cavity via the pharynx. We hypothesized that the

amount of the pharyngeal residue can be evaluated by measuring the aroma intensity from the
nostrils.

Essence was dispensed into the pharynx of healthy adults and the aroma intensity using an odor
sensor from the nostril. As a result, the aroma intensity increased as the amount of the essence in
the pharynx increased. In addition, by calculating the approximate curve to estimate the aroma
intensity, the amount of the pharyngeal residue could be predicted in a short time. Furthermore, the

thickened water used for dysphagia patients releases the aroma stably. It is suggested that the
amount of the pharyngeal residual can be evaluated in the dysphagia patient.



B X C—19, F—19—1. Z—19 ()

1. WFEBAAAR S WO 5

HEith s 2z 7o BARTIE, MRIZFEROF 3604 e, £ D% TRk Th 5, Wi
THICA U 2R %, WHEFR B EEENIZIR AT 5 Z L TR Z 5, L LR b, IHEIRE %
i {8 C & B O IERIEANEEM T 5 FIEITHES L S TR 57, & <X D RERNSCIREAN & B2
b L < (ZHE N NBEEOHE T iEE CEMEMICEM SN TWD DA TH D,

BEFICBWTRMOBFEY ZE DA N=ALL LT, Lhax—F Lt liEns&8mnsd
i SN = FRPHIE AR L CRES RN ORBEPFET D, 20 hax—HF LR T
IX, WREEZR R 00 D B SN FR D iz~ LI S, T OFREITEE EIC L > Tk
HEEZOBND, ZLET, WEAKE 2L I 2L — M LEEEEHFICBWT, =412 2150
IZRRE L FRICE EN D BHEREENE L CE 7, T ORSR HEERE D i S FR &I,
MHEEZR R BN X DI LN WEEINT 5 Z ERHAG N E o7,

— i T, METFREEZEORFFETHNOND ha KB T, MWVIRED ke TSR
m <L BHEICERE LT e S TWD b0, 2O RN & HIAFRE & & ICBE LB/ XE
OFHiiE7e STV, 72, b e KON L e THERE, THIEFEE & ORE LB SR -5
TR,

2. WEDB
U ke x—H &S U MHEEFRE O & S i Ahs 2 ffesr L, HERFR R & &S - i R HE
DOEREH LT A EEHMET B,

3. WD Ik

(1) & ABBEIOBE FRFOAREFHA & HIEFR B O

WE NREEEIZBWT, BAlEA PG Tl & AR E VD Z EREN, LinL, & AHBRE
ILZ O EMNER K OBEEEN S, EHE BV T HOIREERE 2 E 2 TR H o7, iz, &
A HE R S DJFEHT X o THHERFR RS DB CARGHANE WS D W S o 7o, £ 2T,
i E B L OWE FEEE COMEICHTZD . & AHLFER G OJFEOEWIC K 2 HEEERFE I X
O FERE Db A fER L. AT TO & ARFER M EZEIRT 272D O P EREZIT o 72,

BB 1R RN 20 44 (AME 1T 4, 2otk 34, il 33.0£8.875%) & L7z, #BRECEHE, IR
BRI D L ABFEERLE LT, TUT R T LR P Z o TLFROIFEE L,
ZIEI 400mPa - s [T L7, JIEZEEIL, AFICAMAH LEEER L — (=v &, K.
T BRI ANMT Lo R (Delsys Inc. . USA). W& HIE D7 DIZHRIKE O TR
BhAT U7 EE~ o 7 (P GLARAREERE, §30) . 3 L OVHIER R 281539 2 720 O RIEE T 7 A X
—Ra—=7 (FV A H) kLT,

1L, AEPICERE 3ml 27 E A L, #BRE ICHE N 2 HE7R L7z, W T2 OWREAFR R D\ T
AEHH OB A2 i Uz, £, WETRFOEE, & EHEEFEER L O T EIZoOWT, Bl
L7z,



(2) WHEFRE OHEET VT Y XLOREERGEE e I KIZK 2FREDOE

ZIVE TOFEN G | HHEFRE 2 b AU S 0 FXET, B &3 2 212 L7223V EEm
THZENRHBMNE STV, L, HIEICHMEZZE L, W TFEEE TOREITNEE E 2
b, 2T, MIERR A2 8T 2720, 1XCOICORFEICB W THEET V2 U XA EVERK
THZLE LT, KIZ, OFBZAE LToKREE LN e ARl TR EEL A MEE LT,
& AZFEHNT (D OFRER LV RF ATV, TV ¥ LR RN,

PR ABHT L %w/ W ICFIR L= L —T oy A (ZRFET7 -7 -7 A KoL) & L=,
FELXEOREIL, N—F TN =F A &3 XP-3291TIR (fr= A& AEME. H) 2V,
@O MHEEFR R OHEE T V2 ) X LD FEERGE

PR IE, RN 10 4 (BIE 74, LtE344. File30.414.15%) & L, /—AE—X
235 15em [ZEIWF L72PNAE 2mm DR —HFLF 2 —T %N LT, FRE ORI =4 A o5k
BLZ, WEEREOY I 21—y a &0, YU arFa—7 (B lim, £ S 20cm) %,
SEIR AR EIRR L U 12em DALEIZ 72 5 K 5 ICHHER A~ E L7z,

L. AEENICEESml ZFEA L, BBREICHE T AR Lz, TR, BEbicv ) avF
2 —7 %4 UCHURH A MRSEIZ I E A U, WHEEPNIC BORH & PR & W7, IDERFRDIE 300 FM & Lz,
WAEEIZEA L7ZakBHE &R 0.2, 0.4, 0.6ml H L<IEAK0.4ml (2> hr—/b) O4FHEE L
Tzo BMERITIIAKZ HONTHEEEY >R - F S, FREN Y 27 BMGHT & RS T 5
F ORI L7, # A 2703, SBH4 FEICKR L TENZEN L BT O54 EUTWV, BF X T & AT
RTE LKEAT L7,

HIFERHH O 300 #p > 5 B | IEBR 4R DFLOIFH THERFE ORI OHEE 21T 5 720 I
B AT 52 & & Lic, B FROFL[EOTLHIFROR A E N T 512 d 7z - Tk, FEEIK
W72 2R E Lz, ZOHBEIX, FXUIMFRIZE Y H5 —E0EIETHRIBESND EEZ L,
MR —E DAY TITONTWD Z LR OBBICE XM 5 2 N TEX D EEXTnD
ThHD, ZOIELHBRHE LD 300 B E TOFKEOREELIZ OV T, EBICHIE Sz
BFRERREN L OB OWRERB LR L, BEEZRIEL, 612, BIERAHEORERRH DX
FHZ Tl DR HF LY 300 MR OHEFKEOR M Z1TV, WHEIIEA Lz 4 FEOR
FHE OHEE B KB OEN % i LT,

@ L ABREHC L D ELREDE(

PeBRECEHE, (1) OB | L ABFRRAES (D5 AT Quickly, 7 U == HUx) M
T LI ARREI o 2 flEE Lz, (1) EABRICIHSEER RIS L 2 FREOZ (L2 RET
L7, A#UEE 0.2ml, 0.4ml, 0.6ml DENLIUCOWTERRLZBE LIz, 74 R—FT L
D 200ml HERIZ, EAHRBIEFEAL, BHIZHEMH L7z, 15em [ZUE L7eRx—YF LT 2 —T%
L T=AA 2RI L, RFICER B2 5 L7z, MIERITHW =A%t
BEEE L, ROWPERHTITHIHORIREZ A ND Z LT, BERONEET BB U, JIEI,
FREHZRB W C 5 AT 2 FEfE LT,

FREHZ BT 2 FXEOREABIR L & & O EHFEL[EICOWVT, B Tt
L7, F7o, Kl oZEREIZ OV TRRET L7,



4. WFFERUR

(1) & ABFEFOWE T IRF DA RFHA & HEEFR S D

WHERFR B8 DFBUHFE ITKREI TH o L D7 EABRB TR, ¥V H AR T T
LT T ROIEE e o7 (K1), FRUHED L ARBREHIIBWT Y, & ALFRERL MO
JFEEHZ K > THHBAFR B O R B I E WA 2 WREMEDSER O bivle, |/IEE, o2 U T A%
& A BAREHT B W TR N R VMEB 23 - 7228, TE _EARERTE B X OWE T35 O Fpi iy
RIIZEEZRD -T2,

fdtH ISR CHHEEFE B OBEE N D 72 N v 2 o DRI, BORHEE I GE N1 OFRE %
P&, MHEEFREE DY 2 2 b —a UEITHI2DITE L Wb &2 b, $7-, W EEE
BT DRI HTZY . BEVEDHE S b HBERE B DD 72 o 7 0 97 DR DE LT
HEFExT, £Z T, (2) OWFRETIIFH 2 T LR EAHFERLEHANDLZ L E LT,
— 05 RGN BGbNTe T — 2 TiE, WEERR I ET 2R AL L3R 57 e~
ROBLENPLILRLIMEPLETHDH EEZ LN,

FYIVR 75.9 % 24.1 %
IT7HLR 81.7% 18.3 %
YL EVI LR
x 88.5 % 11.5%

0% 20% 40% 60% 80% 100%

B REEZEAL [ RERRSHY
1. L ARIEE R L 2B OB O

(2) WHEEFREE OHEET VT U X AOEERGEE Fr I KICL 2 EFEREOEL

@ MHEEFE R OHEE T L 2 ) X L OFEERGE

FREITHE FERICARIC EA L, BEZ 30 BRICRKRMEICEL, ZO®BD &kl 300 B

B TR KRITIR Lz, 2 0 300 BRRERE ORI, WEHEA RN 51 Lienio
KELHM UL, 22T, mKEE 2> THE 300 A £ TORRBICK LT, BEEific

IR EE N Lz, X2 I F-—#5E NI 5 & HEEE AR TONT RO F] & Z ok

fEZ&R LT,

600 « 7K 0.4mL 600 ¢ &8 0.2mL

A A — F5E
™. |R2=10.9986 R2 = 0.9974 V- HE
400 % 400 F v UTEHE T
v v ooee EBLHERIR
= 200 | 200
KX -
=1 —— = " " —
— 0 100 200 300 400 0 100 200 300 400
E L L
# 600, - &# 0.4mL 600 o &F#1 0.6 mL
N lo
L ™. |R2=10.9987 I R? = 0.9994
v
200 | 200
"o " 100 © 200 © 300 400 0 " 100 200 © 300 400
ke [#]

2. [F—HBRE 2T 28 L2l ihit & ERRE R2 D



*

*
300 300 |
= 250 | f%_i 250
= =
% 200 | % 200
& E
E 150 . ‘. " & 150
E 100 .+ u f% 100
L so b T y=1.08x+26.19 [cj 0
g r=0.70 L
. 0 T . . . , 0
-50 50 100 150 200 250 0. 4mL 0.2mL O 4mL 0.6mL
50 L
ERERAEE M4 L] LiEEENY) i)\g[mL}

X 3. FREOIANE L HERIE & OAEE 4. #FaEHIR U D EB X EHEE N (+:p<0. 05)

£ 2T, S E S E MM CHE T 300 EOERELWHE LI L 2 A, BT 80 b
120 £ 40 BRI AN LR TN D @WK EE TS ATRE Tdo o 72, 80 B 120 B D 40 BT
B A2EKEENOHEM LT # 300 BEOFJEHEM & FREIE L OMEZX 3
R T, 80 B B 120 P DI TH b NV 7o B R EHEE L E R R FHRNE & 98V EBE A 589 (r=0. 70,
p<0.01), FlEMOFELREHETEOLETIE, K 0. 4ml &K 0.6 ml BLOFER 0.2 ml &
0.6ml & DRICHEAZROT (p0.05) (K4), Leno>T, itz b 2 & T, &R
BORFFE(L A ERE TR TE . & ORI E &2 HEE T X 5 alREMEA R S 47z,

@ bEIKICEDEREOLL
800 r
HRED OB ONETHERRELR S R IE
ARBEIT BIC Lo BRIy 200 & ™ |

iR, LAHLMEHZIBIT S 0.2m1 & 0.4ml & D ﬁ 400
M L0020 & 0. 60l & ORICHEAEZRDE, ¥ 00 |
ZHVE TORREN S RO RO RERHIC X
O’C%‘ﬁ% Bﬂﬁq‘hﬁ—ézkﬂi@q Ll o TWA 0.2ml 0.4ml 0.6ml

M, L BBREREHC BV TIERS ORI At SRR B EsaEH

BHO S CHERZL R -, T, & AR 5. ARFOFREE (+:p0. 05)
BFCILR UF 0 B O ARREHC AT, F—REBNOERRDIZL X NI N EEXS
. RARREOEBEEO VML 0. 11 THDDIIH L, 2 & AHEOLEBRE D FHIFEIE
0.05 LR Tholz, LALRETIIRGBEZIRD Z LIZ LA BIPIC L - THRBI ORI ZE
EL35L, & ARMEIO b OEEMEC X - Tiilis & OFREHO LA mH S - iR, F5
N ZE LT-Teb B2 bivle, LTen-> T, KREHZ A~ & AHZBREITIL, HXEEZHW
T &0 WASERR R R A L < BRI C & B TR B B

F

[

Hﬂbﬂ@

QXY FEOME L EAHREE AW TERREZERIICRES 5 2 &I2 XY | MHEEsk
A L TCHEE T & 5 ATREMEDS R S Tz,



10 10 0 2

Okawa Jumpei Hori Kazuhiro Yoshimoto Tasuku Salazar Simonne E. Ono Takahiro 8
Higher Masticatory Performance and Higher Number of Chewing Strokes Increase Retronasal Aroma 2021
Frontiers in Nutrition

DOl
10.3389/fnut.2021.623507
Murakami Kazuhiro Tokuda Yoshitsugu Hori Kazuhiro Minagi Yoshitomo Uehara Fumiko Okawa
Jumpei Ishihara Sayaka Nakauma Makoto Funami Takahiro Maeda Yoshinobu Ikebe Kazunori Ono
Takahiro
Effect of fracture properties of gels on tongue pressure during different phases of squeezing 2021
and swallowing
Journal of Texture Studies

DOl
10.1111/jtxs.12593
Hori Kazuhiro Uehara Fumiko Yamaga Yoshio Yoshimura Shogo Okawa Jumpei Tanimura Motoki
Ono Takahiro
Reliability of a novel wearable device to measure chewing frequency 2021
Journal of Prosthodontic Research

DOl
10.2186/jpr.JPR_D_20_00032
Shitara Satoko Fujiwara Shigehiro Okawa Jumpei Kodama Shohei Hori Kazuhiro Ono Takahiro a7
Coordination between lingual motion and pressure production during dipper/tipper type swallows 2020
Journal of Oral Rehabilitation 1479 1488

DOl
10.1111/joor.13079




Uehara Fumiko Hori Kazuhiro Murakami Kazuhiro Okawa Jumpei Ono Takahiro 11
Differentiation of Feeding Behaviors Based on Masseter and Supra-Hyoid Muscle Activity 2020
Frontiers in Physiology
DOl
10.3389/fphys.2020.00618
Okawa Jumpei Hori Kazuhiro Fujiwara Shigehiro Uehara Fumiko Shitara Satoko Kodama Shohei -
Ono Takahiro
Estimation of pharyngeal residue after swallowing by retronasal aroma 2020
Journal of Oral Rehabilitation -
DOl
10.1111/joor.12974
Salazar Simonne Hori Kazuhiro Uehara Fumiko Okawa Jumpei Shibata Akihide Higashimori 64
Mitsuru Nokubi Takashi Ono Takahiro
Masticatory performance analysis using photographic image of gummy jelly 2020
Journal of Prosthodontic Research 48 54
DOl
10.1016/j . jpor.2019.04.010
Kodama Shohei Fujiwara Shigehiro Okawa Jumpei Shitara Satoko Hori Kazuhiro Ono Takahiro 48
Modulation of tongue motion and tongue pressure during liquid swallowing with different bolus 2021
volumes
Journal of Oral Rehabilitation 1243 1251

DOl
10.1111/joor.13248




Fujiwara Shigehiro Hori Kazuhiro Shitara Satoko Okawa Jumpei Kodama Shohei Murakami
Kazuhiro Ono Takahiro

48

Effect of hard gummy candy chewing on masticatory function 2021

Journal of Oral Rehabilitation 909 915
DOl

10.1111/joor.13208

Murakami Kazuhiro Tokuda Yoshitsugu Hori Kazuhiro Minagi Yoshitomo Uehara Fumiko Okawa 52

Jumpei Ishihara Sayaka Nakauma Makoto Funami Takahiro Maeda Yoshinobu Ikebe Kazunori Ono

Takahiro

Effect of fracture properties of gels on tongue pressure during different phases of squeezing 2021

and swallowing

Journal of Texture Studies 303 313

DOl
10.1111/jtxs.12593

13 1 4

2020

31

2020




31

2020

Salazar S, Hori K, Uehara F, Okawa J, Shibata A, Higashimori M, Nokubi T, Ono T

Masticatory performance analysis using photographic image of gummy jelly.

97th General Session of International Association of Dental Research

2019

Hori K, Okawa J, Salazar S, Ono T

Influence of masticatory performance and chewing stokes on retro-nasal aroma.

31th Conference of the Society of Oral Physiology

2019

33

2019




33

2019
25
2019
1
2019
Dipper
1

2019




Jumpei Okawa, Kazuhiro Hori, Tasuku Yoshimoto, Takahiro Ono

Your Urge to Swallow may be Influenced by Retronasal Aroma

6th International Conference on Food Oral Processing 2021

2021

Jumpei Okawa, Kazuhiro Hori, Fumiko Uehara, Shohei Kodama, Satoko Shitara, Takahiro Ono

Detection of Pharyngeal Residue after Swallowing using Odor Sensor

World Dysphagia Summit 2020

2021

LIFE 2020-2021

2021







