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— AT A DEOFEY BIMZ SN, FBLNICEARE LTV A kD Th A
HIEMEL, FTITEN LT FUoEEIZ AT,
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EETIER LIZR U A a2z, ZOEFINEZFER L2V A v o8skEFEDL, #
BRIZHMNT A o OFEHEL VIR BTV (383)



F1. F#HEOUA o O#EARE (mg/L)

i il
1% (mg/L) (mg/L)
25 724 (n=3)" 35 ~ 26.0 8.81
TFuRY 081 ~ 2,51 -
FA Y (n=3)# 224 ~ 9.89 5.82
K4 (n=15) % 06~ 114 3.9
KA 04 ~42 -
£ %107 (n=3)% 1.5~ 90 16
1417 (n=16) % 780 ~ 21.20 13.82
£ %1)7 (n=17) % 0.26 ~ 55.0 10.8
£ %97 (n=18) * 0.86 ~ 10.15 5.9
B 74+ Nn=7F (n=3)% 0.0 ~ 35.0 49
A7+ 0=7 (n=13)%® 23 ~124 84
HY)7+WV=7T (n=14)% 03~ 161 3.3
TNVEYF W 048 ~ 0.79 -
F—-Xbr5YT Y 0.06 ~ 11.49 -
Fra® 09 ~ 52 -
F )y 11 ~56 -
NV HY) =B 73~ 237 -
&7l o=t 01~ 4.0 -
ey 27~ 122 -
ARA W 04 ~174 -

XER 1) E VB, RPOGIHASZEIT, LTO#EY) Th D,
15) P. Pohl:Trends Anal Chem, 6, 941-949, (2007)
23) MEHEN B AERE il RIS O K5y, 294-298, H ARG 2, BT, (1999)



#2. FEHEVA R ONRRY A CEFHSHAEOSEAE (ng/L)

i pH P

X5 (mg/L)  (mg/L)
H (n=50) ® 0.1~110 4.1
7R (n=44) ® 12~116 49
R 9 4E BRI NFTEELD (n=17) * - 1.0
R 10 4EFEF M FET (n=15) * - 1.0
Rk 12 4F B H MNFNEFE L (n=20) * - 0.8
RK 13 SEEEH MBI (n=28) - 0.9
TRk 13 E M (n=13) - 1.0
YR 13 EE 7 4 ~Fil (n=5) ® = 1.0
R 13 FEET A il (n=12) % - 14
TR 13 EHRT A v Fil (n=11) % - 25
YR 13 R T A il (n=19) - 2.9
YR 13 4EaET A~ (n=3) % - 1.0

K1) LV 5IH, RYFOSIHZZ VT, ULTo#EY Th b,
25) KFph—, TE/AKELE, HUIHTE, S8R5, H Ri% B, 80, 867-874, (1985)
26) BREFE—, o LR, PRI LBLIR T3ERNE o & — #FgEHEES, 15, 126-130, (2001)
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#3. WU A CBREOBE A& L iRk

# B TR S T T

(mg/L) (mg/L) (mg/L) e
M 0.34 40 76
VZ Y AR 2— - Y —2019 0.74 46 98
VZYAHM T 2— - U —2018 0.23 48 102
VZ Y AWM 2— - U —2017 0.28 39 107
M 7Y 5—/12019 0.64 44 78
T 5 D201 7 R0 I e
N7 —2018 0.6 37 114 HaTE R
FN A —~< 72019 0.24 31 136 33 R L
FAJNEE L2019 0.79 43 85 6 [ L
ILALHIN 2019 0.7 47 91
ILIZLFN2018 0.36 44 79
EEROE Bty 2 ok 38 108 Fa—T  7a—XHROANR—I YT TL Y

*MHEEL I L SR O Sl
xk2y METIEL2EH Y (0.26~0.91)

ESEHRMZHONTIE, w2 AT A S L 0 Rt =72n e GEAR)
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1-1 X7V ITEBROBELEHRBICEE LI

<EBI7iE>

2Bt

B LEHINT A > (BAF, VA ) BIOBEELARWE LS E D & [F UlgEik
TR LTZD A > (LUF, U A V) Zxie LTHW,

B

HAREDONRER R T AT L THLIN, ERVA  EOMERRLRNE SN DO
Rl ZHA Lz (BE 1) , FEITEEE CEROBEANIEEEEZ Lz b 0 a ik L,
FIFHTRDEDOHD N E BIRA LB TH D, HBEICHRTHAY A TR
DER IR S D, ML G ELD ST FIIENER 3 EER R & 2 VT E Bk
BIZE o THERT D AR =B BREROER NG NWZRG L T\ D Z &R S
TN D 22, TR L 72O R & 1Z5 K S W7o THifit e b O TH Y, HERE
DEMELIEN D b, FEEDOHDOTIEL 22 5 AR RR BT A E L SERhoTzl b
R L TN D,

HATAE
FHEEBRIT 96 ADBAN (&P, i 20~68 %) &L Lz, PRt T, A%
DERICHR S & <ERTEOMESE, @H OSBRI L &2 EM LT,

AERWRT Y 7 OFHliFER
FEERBAAARF] A2 13:00 & U, SKEJEEE A SIS U CHM Lo, ST 25 & Lk,

P TNT A E, EHATE T 10 BICWEERE L, Z2IMENY TV A o Ofil A
ik T & 2R RPL T FEME L T,

BHREHORT Y V2 RT212h720, EOLORFA I 7 THHELDICET
PIEERBECTH D, AFETIE, £T, BHEE OIE S, BHEEEZRASAT RN Y A
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YaEAIZELE WD FIHZERM Lo, EERORHOIS TITRHEE & I3k~ R FIRS X
A IV TERINTEY, BROFIEC L > THIBIZFR U TIERWI EREZ NS,
ZOFERTIE, AP TUA BB S O B O, BHELOER L SOZBEH~5 2

WZIRE LTe, £7, ISHBLESNTRIE DI E LVWRBKREZ T A R ED K 5 IZENL
TWENEVSTEBAEPDEIZLTEH D25 &9, #RE I CIEFEBRANC TEICH LT,

ZhIE, A%, AARBHEEEEOUA L ONT Y S B HBHRETT S LI, L
TRHEA~DOE T A DOFBEENT Y T OENE LTI 5720 THY, DOHTO
HEAERAPFHIcE 5 & FRLE,

A D B v

WARZRBOWLE 2/ 9 BRT, 100mm OEHEO Visual Analog Scale (VAS) 12k %
A (0=2=< 72V, 100=3EFI12) Z2FEhEL7-, S 5IZ, Figure 1 (R EMFIZLY
A 21T o 7o ARFFRITEER KN Z FWTZRFFEIS 230 D ANHEZ: B2 DGR & 15 C Ei
Lz, KR A b & HITHIE B L 7ZBEOFMIZE B L, 15 MoSEMIZOWT,
SN OEE (5 BEFHMIio A2 7) 2 &1, A P> TPRF-ARED
FEMEA 7o U7EIEE 240 Lz,

1
FDWE L LI, BOLIEMETHLEZOLNTND 3 DOER (KA
&, Bl W) 2WET LI EEAANE, EEn s MO 1IsMET A L
7= (Table 1) ., 72%3, EMZE (Figure 1) TIX, TN OOEMDIARFZ T 2 ¥ LIFEH

g

TAHLELHIZNWL OO X I —ERZET 17 L L, 5 BEORE (1=2< 72\, 5
=MD T) 1T XK DM A KHE L 7=,

BEatAEAT
ATV T OREFHENTIZIE, IBM OREEHENT Y 7~ « SPSS24.0 #fEH L 7=,
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JiS i

R OFTLEL L L THINT A > & & BTl ZBE L ZBEOFMmICER L, 15 M
DHEERNZOWT, 2IEORZE 5 BEFMOZa7) 26 &1, 7u 73] R
IR 2R R 2, £/, BEMEOHBRELZRET 52 LIk HYORE &
ITE 2 > T O ER OB & @ WHEZ R~ R 2, £ngnfhtL, Zaba Ll
FEDfEHT D HHERR L T2,

Wiz, Tu~y 7 AEEEE AT ERFIEORKRIIR - ofr a2 FEh L, EREE 245
JAL7- (Table2) . F7z, WFEIREIIE, A F—EELHRMA LR,

&5z, EEYFINT O D OMNIELIZ OV TIE, Bk O R T oz B\ TR AT
BORELG- LTCEMEBICOWT, SME T LICEELZGER (AaT) &b LI,
KT-BIOFEMEEZ B L, SERER (BT RAA2) oRxaT7 e Lk, &#&lZ, Bl
U7 B R EIR O 2 a7 2 MNI A $ L LT, MANRBWLED VAS EEEBEK L
L, ZBEBIEEHCTEERFEST2FE M L7z, LEXY, A& e ITEIRL R
DEFROMBEHI 2BV L SIZFHET D KT K OE O IE 2 gt LTz,

<HER>

PBRE RIRZRIG L L, VAS TR LICHREARHMEOR R % Table3 (2R T, VA &
FlG DT Y v 7T, BBRERETIE, BT A BRI LY A v onTho
TA KL Th, X7V TREORIE KT D VAS OFHIICH B2 ZITRD b
otz (704 vs 70.6) o

96 44 DS ZHFMIZ L > T 40 ATl & 40 5L LD 2 DO T NV—T12 5305, <7
U v 7 ORETHE (VASH) ZHETL7I-E 25, 40 UL ETIEX 2 FHO U A iTxtd
HIRATHIE, HERD A L ROREWVEE R LTz (70.4vs73.4) o —J7, 40 RO 7
N—T0F, BT A T LR WK IR Y A AT THIE & DT Y v 7 TH B
IRV AR (VASE) %5 272 (71.1vs 60.2, P<0.01) , T A > LRl DT

Uo7, 40Kl 0 b 40 gl ETHEICEVWEZ R L2 (73.4 vs 60.2, P<0.01) ,
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SIS, WrAfmEOREVERE RIS 5 BT OREOFEEZ L 5 &,
40 FEARWD 7 V=T BT, BT A o TN B 2 B ORI E D 42534 1
RV MEZ R L7= (Table d)

S —7 D L BERAT A ML, BEYELAREE Table S R Lz, AR
MCHBERFEEL G52 TOWAHERE LT, 40 ML EOWERE TIZET T onTH
Sfe. i, 40 AT T, I LD TN T A L OT YL 71T, T
ThbLENMENVEARIE ST, £, HEEHENRT A EORT Y TR 40 7%
KEIIEER O THRE) (2mx <, MER) B2 FBHOERE LT Sh, 408 =

EITHp H8HE R Lo (Table 6) .
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<BE>

FHORNE L AT A 2 DTV L 2N T, FRE DK TITEYET 1 L L7
WRTIRD A DT 6238 WIEERD B o To, KR L ST E L 5 2 5 EK
ELTEFWTAYL T OXKLITHD Z &R,

WeBRE % 40 ILL B & 40 BRI D 2 DD N—T1TT B &, 40 LA EOJE TIIff
DR L DXT Vo TIZONTHERT A bR U A b, EHLICHEITRLNRD
STZDY, 40 AT DJE TIE, #XT A » ERFIZHONTOHRAEITEVEHE S 720, 3
VMERRE TITEEG U A o & i OFLA G DEITH LT, BRI &7 < 7 2B 72
M2 U TWVRNWZ EAVRIB S LT,

2 ODEREIZONWT, MERRFHIIC A 5 2 722 RIE, 40 sl BT TR
DHPFE LT, 40 moAR M TIE, TR & MEE) . MEh 2R E0EREDPA
DIRC - e SR HBNC D B STV D 2 EBRHER Sz,

WX T A NCBT DR E ORT Y 7O VAS EORERIT, B AFEI RO b
ThoTeRRIZT A ZH B LTz 40 5Ll EOREOMELHIZEDEY A U BREEL T D
TR IKEATVWD EBDbiLd, 40 U EOEIE, @k T A kT D s DR
W—J7, BABEORTEL LTI EICHEEZ A TE IR TH S, AV A v &k
L7 A= —OREIZ L D &, BT K DHEEE DR T o H Ik & RER A D I 2 ki EZe
ZERDIro TS, HEROK FIER2WnD, HROUEIZ L > THARBEIZIITWHISR 2 Ff
DT A L E & DB DED 40 iU ETHENT-DOX, FlRo X 5 72U
BRDDL EWRIND, —T, HEWIRIZE > TE, Zhva=id AN D FEHNE S Ty
RN &R T DRER L oo, ORI LTI H RO S 2 Ful & LTz 72
AR Z F{h T 5 2 LT, BARHEORTELE LTIV HENDI L DIZRDH D EHFFT
=2,

AARDIEBEMEE T 40 FETLPICE TR LT D—F T, %l s 7 200 A
Y OEE BT LA R ICEERICHEIN L TRBY, BAROBEPEIIREE{LLTERT,
FOVE & EERE T, ATPEOBIIEARE B2 T 2 ERERIN TN,
AFFRIZBNTHZ D LRI L 258N AT R L o7z, BFPEORIIIL
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FRFICERDEMOFBEE L RET L EEBEI LN, TV —TFA NV T 7 & CTHAS
FT IRy TF a8 WS ORBIESCHATIT Ak b L TE 2 & bR OZEL
KLTWpEEbhs,

& H P<° Kanauchi *" S I3 WVEDO U A OBBHNRKE AL TETWD Z & &R
LTWD, FHWHARDEITO B AE OB OWFZETIE, $0R b ITMRIG /2R 1B L7
BT UADENTZHRDWOF TR 23RO HIL TS & LT 5 3D, [FERIC,
T A AZBNTHEHNHERITH R A EE L TV 2 & Kanauchi & (37RE LTV 2 2,
2O LEMREROEIAEBE L, RFETIE, BIROBARANDT A Nt 2084 %
FEADIODOE M afFd BT, FRERO BT 217> TX Tz, A OHENR
BART DRI THT D720, HRELIZITOCmMY 35 575, 40 Al & 40 Ll Rl
DT, 4050 BIE, RIEFDOEKRLIE, EH60U A ThH, WA ERERE 2o
TEY, LERLSICEETIERIITA VR ES THREREDI R o7, 40 R
WCIEER L S 0EFRIE, TRy, H20E B, [EH & 2RCKATR,
(B FEICERBRNUIZKEZM I BEMICL b0 THY, BTk B2
TZRDOWIZNT 51 LW I FHEAH TV D L Bbh D,

k61T, BOEO AARBEOMER & LT, FrLWZ A 7O HAKRE 25 WOEAEL LT
%D Z TS, FERAE A ERIEAT LT D D, 2 ORER, 20 RO Lo T B ARTE & 4F 7,
HIEENZ < 2WE T, THRE okic MR DHEREEL 222 L2560
L7, A ZBNTH ZOFROFEIC SRR BRI Shio 2 &%, BHEE v
A DORT Y T ORI L THERIC K 2B ERET 25D TH D,
Fro, WA 21T o 7o R, METHIIC T 532 FERERIE, &b [ <
BHot, HERBLOFMICH T T8 NEERNE 2D &%, AAEEfIEOT
U 7 FEBRTHME SN TN D, A S ITIEIR R 2 XTI LT, AR & A U R
TEICE Y, AKBELRG DT U T2l LI2FE 24T > T D, S &2 72 E
BOWBEOER L I EZFHE L= & 2 A, MAERIER L SICRE % 5.2 5 BRI &
FU< 3B BNEERTFTHo72 7,
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Table 1. EMHEH

a: Items putatively related to reward
al
a2
a3
a4
a5
b: Items putatively related to culture
b1
b2
b3
b4

b5
c: ltems putatively related to information
cl
(@]
(]
c4
c5

Is the taste likely to be addictive to you?

Does the taste make you feel compelled to pick up the food?

Does the taste make you take another bite if you take a bite?

Are you satisfied with the taste?

Do you think the food tastes good because of rich fat sweetness or umami?

Are you used to the taste?

Have you had a food that has the same or a similar taste to the food?

Have you eaten food like this many times?

Do you think your family (your parents, siblings, spouse, etc.) would like the taste of the
food?

Have you liked the taste of the food since your childhood?

Does the food appear tasty?

Have you ever seen this food in advertisements or heard of it by word-of-mouth?
Have you ever heard anything good about the healthfulness of the food?

Do you feel secure about the ingredients of the food?

Do you think that the food seems expensive?
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UL LT DA : Profile of Palate Element (PPE)
HaXFRPBRAFEFH

'k aft: 7/ /2016 B0 :

B4 W #e: B/% —ERVEEST:
BABFMICRALTLEEL

Ql. ZORRZEBNZDEMBTTTH? [Z{A N A AT A 4§

UTFOEEICONT, BEHENEBRS LT3 [X]ERALTL T,

2<% bTHI e &TS RIS
bz 38> 383 TR TR

1. CORRREREBIRBVLESTHS. O O O O O
2. BREATVR%THS. O O O ] (]
3. RHDEIEYESBHTH S, O O O O O
4. FALELRME S EHOEDERNT EHB B, ————————— O O O O O
5. DL DVFHDUR K SB%TH S. O O | O O
6. BEPI/FIAITRIEVBWEY LT EDB B, —— e O O O O O
7. AELZORBERNLTI LSS, O O O (| ]
8. BHICBLWEVSEEMVTVRRETH S, —— — e O O O O O
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Table 2. &M H 2 A=K 1547

R & far &
HRRER IHH 1 2 3
RH-DE
Al 0.824 0.013 0.026
A2 1.004 -0.028 -0.083
A3 0.809 0.022 0.095
A4 0.491 0.095 0.504
AS 0.336 0.042 0.528
B3k
Bl 0.201 0.667 -0.024
B2 0.008 0.661 -0.030
B3 0.059 0.830 -0.195
B4 0.564 0.196 0.069
B5 0.312 0.530 -0.003
T
Cl 0.246 -0.267 0.342
C2 -0.347 0.497 0.272
C3 -0.093 0.529 0.298
C4 -0.038 0.266 0.574
C5 0.018 -0.068 0.916

KIFHhHTE © ik S i Z3RBIERTE - Kaiser DIERULZ LS T r~ v 7 Ak

NFEfrf 0.57 LLEDO KFECTRIIAB 2 3 DORFIZHV T,
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Table 3. VAS IZ LB U A v EBIBROAT Y o 73141

SR A i, A
SN 70.6 70.4
40 L E 70.4 73.4
40 AEAT 71.1 60.2
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Table 4. B L T A L DT V7 4EfE RN

40 LA 40 FE AT
UL Uy #ERTAY XU A S
VAS 73.39 70.36 61.58 71.13
RS 10 9.36 7.83+2.90 9.63+2.86
Hh 10.29 10 8.17 8.42
15 7.99 7.92 6.88 7
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Table 5. FRIE(LAREL (RILY)

XU A iy, iR VG
TR £k Tt PRI £k G
40 LA | 0.602* -0,120 0.120 0.668* -0.167 0.067
40 FEA 0.187 0.479* 0.217 0.677* 0.046 0.307*

AR EED Y
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Table 6. KWL SICHEMRRE L5 212 EK
XU A v i A7 g
XN e e
405 Lh 1 e I
407K A it Eh W, 1
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1-2 BARBEHKARICER LT YU V7 ORENT

AARBHECE S VA VERBTHENT, XN L7 FUZ2HWZAT A vico

WTH SRS RET L7, SRS EBROEWICKH LT, & ORIV ZHNTY A
EDOXRT Y T il Lz, AHHE T, HEICEPEE LTED LI Rz A T
HMICER LT,

<EBRTGIE>

Fabig

FER1-1 LR URABZ W, HEDCSE S ORELL—y W] (kb)) o
2 WA HEOEAE (HEHER 290x200mm, WA BICER) 12Xk > O & SO 5 %
WL TRRE L, ThEFEEHC L TEBRR T A (BRT A V) ZEgE LTz, HiRL
LT, X LARVWRILSLE D 2R UBEEE CTER LR T A v 2 v, 2hbov
A%, WERO T A v A —h—L oGSz,

B
fROR L F6 LOHEDOE b OITEHE CRBROERNICHHEZ L7bo Rt Lz (BE

2) .

B RERTAf 2B

FMERRIE 91 ADHARN (o, Fih20~68 %) #xt4 L Lz, PHRAET, &%
DERTI b K< EREBE ORI, @i OilERE & &2 EM Uz, EREAMERHZ 13:00
L, BRBIEHEEZSGCI U CEM L, BRIL2S EE L, b7 uAs Ui, B
AT E T 10 BIZWEERE L, Z2IMENT TV T A o OB AR TE RVIRILTHE
fi L7z, U4 & DICEATEROBEOB L S Z25Hli X872, BANLRBVL S &
9 BAYT, 100 mm DEHRD Visual Analog Scale (VAS) (2 X 25 (0=42< 72\, 100

=) 2 LT,
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IHIT, BMORBMRBWLIZHENT 2LE20N5 3 SOHERE (RHOE, &
b, B OFGEMNT Lz, ZOBEBROREOIZ, £S5 BT 25 15 O
ETHA LI PO 5 BEEORE (1=2< 72, 5= T) IZXiHMiE T 7,
AWFFRITHER KN AT AT D30 D NHEZ B OB A5 T Tz, SEaHiEHT
(21, IBM O#EEHENTY 7 k- SPSS24.0 2] L7z, XD A & & b Il 2 8 HL
L7BEOFHEICE R L, 15 FOKERICHOWT, BMFORIZE (5 BHEFHED 2 2 7)
b LI, WAL > TPRFAMEOEEL R LEREE 240 U7,

P D EIE S tE
BAENZRBWLEZM Y BT, 100 mm OEHFRO Visual Analog Scale (VAS) Yz k&

HEHE (0=24< 72\, 100=FF#12) &2 Fh L1,

AL
FR1-1 LREROTTIEZ AW, EolE "% b L2, B LI 2T L%
ENTND 3SR (RH-E, BRIE, fFH) Z2HET LI L2 ANIE, Thth
5 MR 15 MoBEMZ T A v Lz, 72k, BHRETE, ZhAbL0HEMOIERFZ 7

¢

VHE NI L, SEEORE (1=2<72W, 5=MD7T) X eHlizuE L7z,

W LS EINLEE LT A VOB L FEIRS DT

LU A R b NIRRT A 22T GC-MS i &4T o 72,
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<HRLEBE>

AATIE, #BRENAFORFITEBIT 5EIIZHETH D, AFIBITEOELECTR
<BHLTWD Z &M S TR BENREPEOE VI, <7V v 7 OFHEIZ 5
2D RENER T E R, BB IR 91 L OfHTIIINZ T, PIHHAE TRFORRIHK
Teil I IETE % 5 T0 A (Sake drinker: n=47) &, &9 CIXIEE % Ak & 721 A (Sake non-drinker
n=44)\Z 53T COfMNT 24T o 72, BB ITEFHITRIZT A R — Va2 KT LHIZ L
TW5, HERFIE, T4 v R BRI REORAGINZRER L &% VASIEICE - T
M L 72,

B TOWRE OFHET — ¥ 2 GbE kT 5 &, T A v LT A L
DO THBEREWIZR 5720 - 7=, (shade-wine; 71 + 18. comparator wine; 70 + 20, n=91).

—J7, OB, 7 RUHIEOLEL, BB OTFEEIEREER D5

i

I

RN AP RAYIES
7= (shade-wine; 68 + 20. comparator wine; 67 21, n=91)

LML, Sakedrinker 7 /L —7 M H1%, KT A RO T A AT, “HIHF O
2R <R T S5, “BHELOBRAIEE Ly, “AOfli ek a5 ES2TTnap i L
DFLREE R Z < T HNT,

Sake-drinker O 7' /L—7" D 58%| TN T A 2 AN LR T A AT THIE & O
PR EMNo T2 88 272, —J7, Sake-non drinker @ 36%2NMEN L7=T A L 28HEH L 720
TA X0 il & OMIENRRED T LB 2T,

—J7, D EROINTIDOERD L OLT V) T TILEN T A VR T A L THE
IRENE A U35 72(67.9 vs 65.6), HEIET A 2 DN RITHIEY 72 & 0D Fa oD B (2 FL A
THHIEIWRREND, AARBEDORTFORERD, R DT A > OO E B 725l
252 BB E S BITHITT 572012, WEORFOBRIZSIHT 2EOFEE H LN T
DEM LT e N—T DY N = L BOMFEE BIZ &> T, 8 >DEMZFR LT,
OB, RA0E, BNER, HHICESVTEY, ZhE TICT— AR B AR
ED TEMEOMRITEHMEIZfE > CE = HIETH D,

AAESES Tl [ZOWRITAEMENZRTH D], [ZTHETIMES Z ORELE
boT&l] LWOHHTHARBEEZHE RN THEERE WAL 52 71,
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Z T, Table7 TR d XIS, TTRAABEZIHIAN - ERWVA, BT A 2 - xR
A D2 x 202 RESBINTEANTIRORE & DT U o 7 Offtiz Lz, Z
D 2 JTRLE WL, O DRENDH D] T DN OREETH D, AR LT
WRF2220HD, D ZODRFNBENEIWVML L THEL 52 200, KT,
HICHELHS>TVDMNE I NEAMD ZWREOREETH D,

Two way RM ANOVA (& CHEAT L7 FER, BAREO B #7288 Lo F o
HEOMICZAEEANARICRDO DI, TNENOEPHEICEELZ X HoTn5D &
BRI, 22T, AEICENDDHFERRDI2DI THIF EXT Y 714542 T
SEEER A IZ O\ T S B A 1T > 72, Bonferroni's multiple comparisons test (& & 0 4R
DL B A1T > 72 & Z 5, (Shade wine with sashimi X Include Japanese Sake) vs.
(Shade wine with sashimi x Not include Japanese Sake)

F(3,178)=2.973  p=0.033* (*p<0.05)] &7V, HERENBDLNT,

Tbb, BEPICAABELRAMENTWD ADOHT, BY A ABRE ORI 125t
3% palatability (WE4F1E) BRI T A ABEEFORIE (AR TEVME L 22572, HAR
ZEEZRWDANIT & o TR DRV, RIFHZHEAT 2V A 3ty A o Th - T
LAY A 2T - T b Palatability ([CHERZEN R SRWA, BAEOHARERIC X
ST, WHTA U ERBIA L EOENRBND O EHEEIND,

HHEAICREPICAABEZRAT 2 NE, X LT RO A &2 LiedhoT
TRUDOUAL LY, ORI EDORT Y TRV Z Lz, #7727 Ny Tl
STEATVA NEARBIZEWERE D ZFFOE WO BHNL HZD X IITEZ BN D
LR L7257 (Table 8)

HilEy &L A AR O IR 20 BB D — 2T dh B, Rl Ko TR D858 OBt
REF/FY ZR LI L ICHERAEFEWZRESN R AR TH L, VA DT Y T
Ik A B2 TR L0, BHREE L OHEZRT AL, AOROBKEZZEL A, =
NEFEPRESCDICHE L TP SIREZHFELWLWRT I T L LT0nD 0N #@iE L H D
N, N LT A, U A VR OES D WAIG ST, EHENIZEISRN
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HY, TA L LRFICEME THOEBROMS L b2 &) Y LU ZOFHhNH -
7=

EEE, ENEN L GC-MS O TIE, XY A IFRIBY A v iR LT, B2
7 A 7 22—/, Terpene-4-ol, alphaterpineol, =F /L7 77— 72 E DAL IIHI & T
¥ (Table9) , Bahena-Garrido b "WANHOHHE LIZHINSE D DRF#E L THRE L T
WHHEIENME T = ) — LG, TR A R Eoflad X LTz, —J, i
HACE o TEBARZ AT VML TRV, 2 XA DBEEICL > THRONDI AT AVFE
DEDNTRFIE OVSTER 2 88 S 2 bW Th 5 AlREMEN 8 2, Table 10 127”7 K 5 12,
NN Lo THB L IZFRR DD E D Voo BIMICE N, £1-EOFR[OFHIZ OV
THEDCTHIZEZH, BRLTWELICTA L, B—X, 7a—TOFY ZMZ,
HATE &S SEER 2 LT R 72U A VR AID 2 EMHIR T B ITREOEEEZ R 5
BHEQERTHLOT, ZOMPITARBHIZE >THELNEBZBND,

BT A AN O 2RV ETED T &V D FHER 2D o722 &, 2
EORUVANTHTHHGEOREIZRL TS, HAREICH 9 VA ORFITIT,
PRI D B Z~ » T2 O, B 5 REBUROENA~OXRIIS b Eik Sz
R bhnEBonsd, ZNOHDORERND, XYV A TS BRI DI BN RIS
HMENRD DD, KT RO RSO SEHIENL B AR A 5 U A v OFRFHTIBV TR
LW IC 22 b D I S LD,
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BE2 X7 U7 LR
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Table 7. Difference between Sake drinker and Sake non-drinker in palatability of pairing
shade-wine and comparator wine with Japanese cuisine “sashimi”

Regularly drink alcohol Include Japanese Sake Not include Japanese Sake

during meals (Sake drinker ~=47)  (Sake non-drinker n=44) ANOVA

M SD M SD Effect Fratio p values partialny®
Shade wine
with sashimi 778 169 66.0 224 D 043 514 .70
Comparator wine
with sashimi 693 203 71.0 184 W 2.62 109 .08

ANOVA=Two way RM ANOVA. D=Regularly drink alcohol; W=wine
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Table 8. Difference between Sake drinker and non-Sake drinker in feeling to the pairing of wine and Sashimi

Shade cultivation Control
Questions Sake drinker Sake-non drinker Sake drinker Sake-non drinker
related to reward Descriptive value (1=Not at all, 5 =Very)
L)lin;lg the taste is likely to be addictive 3.03+0.15 2.77+0.16 2.78+0.17 2.84+0.14
1 feel the taste will make me take more 3.32+0.14 2.97%0.15 3.19+0.16 3.09+0.13
The taste of this food will make me take 3.48+0.13 3.25+0.17 3.51+0.14 3.40+0.14

another sip
Related to cultural

I have seen this food in advertisements
or heard of it before

I have eaten this food many times 3.561+0.14 3.25+0.17 3.44+0.13 3.18+0.15
I have eaten this food many times before  3.67+0.16 2.93 i0.18* 3.56+0.18 3.18%+0.18
Related to information

I think this food looks good 4.01+0.10 3.95+0.14 4.01+0.12 3.90+0.13
This food seems expensive 3.82%+0.12 3.59=£0.15 3.81+0.14 3.63*0.14

3.31+£0.15 2.72+¢.17" 2.96+0.14  2.84%0.17

Values are mean +£SEM, *; p<0.05 between sake drinker and Sake-non drinker (paired t-test, n=50; Sake
drinker, n=44; Sake-non drinker)
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Table 9. Difference of aroma compounds between shade-wine and non-shade wine.

Compounds increasing in peak area Shading/non-shading
Dodecanoic acid, ethyl ester 7.68
Diethyl Succinate 3.39
Furfural 2.65
2-Hexenoic acid, ethyl ester 2.53
Isobutyric acid 2.31
Decanoic acid, ethyl ester 2.1
Ethyl hydrogen succinate 1.87
Decanal 1.72
Blackberry thiophenone 1.62
Ethyl isovalerate 1.59
Compounds decreasing in peak area Shading/non-shading
4-Vynylguaiacol 0.018
E)-beta-damascenone 0.045
4-carvomenthenol 0.096
Terpinen-4-ol 0.356
Nonanal 0.360
Methyl salicylate 0.369
Ethyl Lactate 0.407
B-Phenylethyl butyrate 0.480
Benzene, 1-methyl-3-(1-methylethyl)- 0.485
a-Terpineol 0.531

GC-MS : GCMS QP-2010 Ultra (Shimadzu)

Column : DB WAX 60 x 0.25 mm, 0.25 mm (Agilent)

SPME fiber : 50/30 mm, DVB/CAR/PDMS, fused silica, 24 Ga (Supelco)

Auto sampler : AOC5000 plus (Shimadzu)

Oven : 40°C, 3 min hold — 5°C /min — 110°C — 10°C /min  — 240°C, 5 min hold
Ion source : 240°C, Transfer line : 240°C,Ionization mode - Electron ionization
Analysis mode - Scan,Scan rate - 300 msec, Mass range - 30-250

Analyzed by H.Mitsunaga, Research and Development Division , Kikkoman Corporation.
The number of the peak area ratio is the mean of pentuiplicate measurement. Compounds described

in the table were high statistical significance (low p values) on volcano plot ( p<0.05).
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Table 10. BEEIZ K0 B L 7255 (M - BT 1)

(4=xvEA sENZEM ERSH
Dodecanoic acid ethyl ester TIVTF— TAV T4 AF— B RREBREOFY
Diethyl succinate TIVTF— TAY B Y-, EXH— hINICEROHEZKTA NI =T TN—=Y P2 —R

Furfural

aA—kb— BEEENLLDLO

EeEN LIcHES

2-Hexenoic acid ethyl ester

TAY NAFy T, UraA R bARY —

PREE0HHRER. BREOGERE

Methyl salicylate

ERZ SR

18 Isobutyric acid F—A, ExH— 2 bARY— K—7 ¥rrr, BE
Decanoic acid ethyl ester T3V F— L, F—X TLXRT 4 RAF—DBEOE
Ethyl hydrogen succinate TI5vF— TAv, Yz U— A
Decanal I REE NOF— Rig, ¥ T ADREDOAVES
Blackberry thiophenone T, T4RF— A—E— TN =Y —DRE D,
Ethyl isovalerate ZbARY = TIvT— TN—=T 4, KEZZ LD
4-Vinylguaiacol O—kb— BILb RE—V  NZF ME RE—F— ®PrO-TILB
p-Damascenone Ty T, AMARY — NZ— O—t— [EoFS NZ—HKOHES, A-XFEOFEPHI
4-Carvomenthenol (*) SuSh—. FYAS. AAL BB TLENT A L r—ny b
Terpinen-4-ol (*)

H Nonanal YETRR=o, QYT E— Alg, Y FIRORE

EARE, L—bET, ToE LEERRE

Ethyl lactate TAV, T4 RF—, BB mET Ly

p-Phenylethyl butyrate TAY TIvT— NyTarIi—y A—Xtk, AU PE—LOEBEE 137K —
Benzene, 1-methyl-3-(1-methylethyl) | & 4 L, 7 3> AHEWN

o-terpineol A L ZWHRDZ A4 Ly v —~_y b
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0w _E
BHLIZTVAL VEZR—RELEHFLWWITALS DT L R
BAR L DO_T Y v 73k
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INETIE, EXLTHE LM T KOO T A v Efil& 780 AR E DT
U2 7Ol RATE R, MIEOFEBRTIE, HEOBRFORICAARE (Bl 28
ANDOT, X LW T R TEEE LT A LT, il L DT U > ZIC@m0OEE
MG DTz, WK LT RO ZFRIE LT A o Cli, AARRHRLE ORIFR<T Y v
THRDPIRYERTELEBZ NN, £72, MEFIZEWTUEEORMN H 5 & Bbi
oo 2T, KHHETIHE, #XELET FUZERE LT A AN O0DRE 7T L
RTHZ xRl Ail, 7LV ROREEEXITILLTOWEY TH D,

TV ROREL ZDBRITOWT

W LT RO ZFELE LT A ATHlE O X 9 Ak Db WA 5| X317 5 %)
FITFINAFAE LT, BEE Mok & A, T oMk« 22kb WA R /\sFo &5 72
B ETIIAETOUA LB L THEREITR LSRN -2T-DTH L, abHIT<
WEBOID IO ORBEOREOIE R E R D &, WRFCHEkZEH L Tnd Z &Iz
RPMI<, ARV EBDNLIERIZIEH 2 —EL LOREEREENTWNDHIDTH D,
DLUTHHWEHRZ BRIZRICZUEEH S R0 T A 2l DI, 5o L2 O H
SNWZEoT, BTHRLTIA L DIFADYD & LIEHERKELNRL 2D, HIZTA D
WG ENL->TLEIDTHD, TOREE, BHEOK LR TR U1 o DfHE
MRPFFOLNIRNDTH D, £DOBLROKER, BHEOT S 22D, VA BEDOH
SHMAIAE LRWVEREIE ERD LS RAIOR ARSI 2T L RTH L
ERDBT-DTH D, TTROBIE LU A L OFBLREERDRVWE S 7L PRI,
WNTA 2 BIOTA=9:1& LT,

ZOUA ERWT, JIFRZOMO AR L ORT Y TR RO LT
I A & & LT,
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2-1 HBHARBHRABIZEBR LTV v 7 OBENT

RAELLTBHIAL v

WNT A L EBR—RE LT Ly RUALCONE EERITLITRR8Y Th 5,
KB LERDUA 20, ZNETOEBRTHW =D EFRUFIMOBY A &2 iz,

B

FHLE LT, ~Zuofly (he ) AV, 612, AAREONEEZ A A—VL
T 6 OB AZHWT, X7V 7ORUELEZFHE L7z, 6 FFEOREIILL FITR
T LBV THD,

<EBRFHE>

BHEB LU A Ofr s, B LORHEREE, ATEORER & RO 75 THEh L7z,
90 4 DWIRE DB ME ST, FRIOREORER, BREORICHAEZ /AT AT 52 4,
A AE LIS OEREZ T NIX 38 4 Th o7z, X7 U v 7 ORAERRFHEE, A L [H
UEMZEIC L 5 iEE AW,

<HRLBE>

AlE O R CIX ORI & & A=), SEITeCmiEaoZ 0w~ s afly (b ha) %

Yo7 LTHWE, TOREER, R E2E 0O Ea i VAS EIZE RIS LV b
, AN L D b~ a il L LTHENTWEL S TH S, miRIOFERT

LW, LW T A (FI) EEoflE & DT U 2 7 Tlx VAS EAS 70 Btk

Thot=ld, ~ 7 afil ikt LI 75 12> 7, ZOBEMILEE ORFEORIZHA

2 KT B D8 % Sake-drinker TH, AFIFHT A AEIZECE 72\ Sake-non-drinker T

HLRILTH T,

~7afi|lF LT AT L RONT U 72O T, Sake-drinker Tl b il

M2 & > 7273, Sake-Non drinker CIEFHIIA E AR o 72, KHRT A o &Il & D~
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7 U > 72O\ T Sake-drinker & Sake-non-drinker DFHIIZIZZEN R o72, ZH b
DFERIL, SO FIZOWTOHNT A LB L 72N T A v & D3 & A< TR U]
TdH% (Tablel) |
I, Table2 |Zd X 21T, AARBEZEKI A - BERWA, BT A 2 - iU A
D 2x2 D2 JTEESBOHTE O T ORI & DTV o 7Ot LTz, Two way
RM ANOVA OfER, T2 D (D=Regularly drink alcohol) [ F (DFn, DFd)=F (1,178)=
343 p=0.065]Cholz, EHIT, BROLELE% One way ANOVA Bonferroni's
multiple comparisons test (Z X V1T o723, ZHEAER TR o>T-,
(Shade wine with sashimi x Include Japanese Sake) vs. (Shade wine with sashimi x Not
include Japanese Sake) p=0.036* (*p<0.05)] N EHE TH 7=,

410 1%, #EL7ZTUA 207 ICHHDORINTY A 2V ET L RLIZUA U Th D,
306 1%, [FUREEFIETES DL L T RWIEHEORMNY A U Th %,

ZHAERTENS OO, RFERIZAAEZRKAMENTND NTHAREEZE RV L
T 410 1% L CRE IR EVMEZ R L TS, ARBEEZSRE/RWVAICE > TIXEA
OHE OOV, FIFHZAAT 274 VBT LY RUAL U Tho THRIBT A v
T - TH Palatability ([ZAE RN RSN T2, BEFIZARNEEZRKAENLTND

NITHEELT Lo RUA ATk LTEORIE & DT Y o 7 TRELEREWEE R LTz,
W LT RUTEST T Ly RUA T ARBIEVWEREL D RS2 & TEI W
IfERMBHI-EEZZ NS,

MAT, W LTI A L X087 Ly RT5Z 82Xk oTE D BHROIEN LD
L ERERFETHD EEZOND, VA DT L RETE, AARHEIZES U
A VORFHIHBWT, B L FRRICHT LWEINERIC 22 b 0 L HIFF S LD,
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Table 1. Difference between Sake-drinker and Sake non-drinker in comprehensive palatability of

pairing blended shade-wine and comparator wine with Japanese cuisine

Dish Sashimi
blended
Wine Comparator
Shade-wine
Attributes
All (n=90) 75.1+20 74.8 £18
Sake-drinker (n=52) 78.8 £ 18 75.1+19
Sake non-drinker (n=38) 68.8+23 744 £ 16

Participants were asked to evaluate overall palatability on a 100-mm visual analog scale (VAS).
Values are mean + SD, *; significant difference between Sake-drinker and Sake non-drinker,

p<0.05,
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Table 2. Difference between Sake drinker and Sake non-drinker in palatability of pairing
blended shade-wine and comparator wine with Japanese cuisine “sashimi”

Regularly drink alcohol Include Japanese Sake Not include Japanese Sake

during meals (Sake dninker n=52)  (Sake non-drinker n=39) ANOVA

blended M SD M SD Effect Fratio pvalues partialy?
Shade wine

with sashimi 79.7 17.8 70.0 224 D 343 .065 55
Comparator wine

with sashimi 754 191 745 16.1 W 0.00 958 .05

ANOVA=Two way RM ANOVA. D=Regularly drink alcohol; W=wine
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WREF—%

INSTeDXRTYV T

MRFERRE LT, PRoOERS-LITRLE 6 EONS CEH, NAH, #8, K21
A H, BB, HEE) 2oV T, T LU RIS U ERBT A EORT Y 7% VAS
T~
ISHEEDOFH L LTHREO OO S DD Tz AR ORHEI LB & 5 2 D, W
FTHOREIH L THWHEDORT U o 7 OEIZIZER TETH - 7223, DT nicsosy
A TVAS @V D v, B L il TIIABRENR O,

2D O IFCHIERER TR 2 L T\ W, T A D7 Ly RAE
WART Y T OMREFTHIEBHALNTH D,
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FS1ELT VYRS VBIOHBUAS VR EORT Y T

T LR XRUA v ttest FER
= 78.2 75.8
A B 75.9 76.8
=R 82.4 76.2 p=0.0067
RENA T 69.6 69.1
LS 80.5 78.4
HigE 78.9 723 P=0.004

R

BRSNS, TH, A
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