oo dood

o0 0000000 =Journal of the Brewing Society of Japan
ISSN 09147314
ooo oo,.00
oo,.00
ooo oooooo
o/0 1090 30
oooo
ooooo p.161-167
oooo 20140 30

00000 00000000000000000000000 gA“
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council oIMJrinnowiedge
Secretariat



f= b o 5 A
DWW DEFERB & a7 F5 85
EULDESHADPEFECRIETEPHSPICES>TVWBRDT, ZXES I 2DHDDESRIOIFETY

LHESY2ERBPORRET % TORBE ATVKEFESTHERAES & LT, 2-acetylfuran,
2-ethylhexanol, 1-octen-3-ol Z RH L, IV &EMWMT2EBFREEZhZh, 1bbp, 1ppb, 100ppt T&H

BLEEBSHICLAEDT, BHVELV,

&

R -EALEN

1. 2B

EE, BEmO [37] CHETAHRIBRAIC T
Whe I DEHRIIVELZICET o TR WA, TR
bOFEDNKRI Tz a7 BEBNFMD [Byw L
] LIEELY, WRbWICERNYE - EA  (complexity,
thickness), it (continuity), JEATY (mouthful-
ness) AHRH LN/ E BIEUAHKEFEHZSINATY
Bo AMOBVLSIIIKRZTTHAFY DEELRE
BERZLTBY, A buax) —HoFAHEEH
395 &0 Frank & Byram I XL 2BE 2% i Lo &
LB OMREICL Y, BRBAPEERBH TS
Lk <montnd, LrLadls, FEEs0a
INOBEERHEBIIRLZHRE IR, EE51F
[27] 2 >REMNLEERTHEo00E[NHELT
BERES OENT 21T 272,

DOWiE, Zidow, EY, #Y, BTAZLEMEH
HERLISTSERRBICERS R, ZOBFEE -
PSS, HEEIEIMERCH S, MBSO
BRFFILWIL—nN=—barxFL, 2008V
SR IOBEFEML TS LEILNE, 20D
BEREHEE, B 5 (poBEi-arY) TH
Y, TOHILPOoBELO [Z] & [ W] ik
POBH DR > TV 5 ) FHRAS L EHELEFRKS

(400 A PLE) DS—fkE o TBELB SR TWE 379,

Yajima 5 30 BEHOFREF 5L, 7ha—
VE, F M T—F0VE IXAFTNVE 7

W, 7JoVE YUVVE ¥SYVE FTV-L
W, 7/ -V BUBRELZECEEELL. Zhb
BEER BRICIDALT-FED, BE (EE),
HEBRBICHRTLEEIONE,

Fushiki & i3, S BT ERE L LS
—H LA RT Y PRI X B2 A OTEER
XY, PpOoBREL OB, LLFOTI /B,
BB Y, I FHRESDIC [Bv] FPEEREE Y
BLTWAZEFHLMIZL, OB LIZEENS
HEOFESES D) bEEL 130 B L 2 BEHT
BEEMA D 26 ENB T ERR LI, ¥5610, AE®
ERRFME AV (GC-O, AEDA) 12X )
130 25 30 I EF TEERT KD AA THRIT 21T\,
AT- I HFERED Q6-TVANFY T — N, 7
)=, 4 RAFLTTX I [4-AF N2 A+
X 72N, m-Z VL=, FPXYa—)u [2
ARNET T2/ =], 26-TVAMFEY A AFNT 2
J=N, 07 L=, 4 TF VT TR I [4
IFN2AMFY T2/ —0N]) REEELS 30K
BROBE L RESBIERBLT 2 EO/BROTRL
TVvid, DL, 2L OFRED VTSI HE
ERIFTZEFHLPERoTVE, TRLEDOBED
b, AR TEOWOERRGT OGN E I/ 1HFST
BERBSOMEETo72 Y%

2. DWOBERES
2WE LT (1) [HERODW], (2) »oBELE

Volatile Components Contributed to Koku Taste

! Fumitaka HAvASE (Department of Agricultural Chemistry, Meiji University)
% Hirohito WaTaANABE (Department of Life Sciences, Meiji University)
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2,6-Dimethylpyrazine, 2-Ethyl-6-methylpyrazine, Furfural

AE—F—#H 2-Methoxy-4-methylphenol , 4-Ethyl-2-methoxyphenol

o
HOEY
JY—VE:

3-Methylbutanol, Acetic acid, 2-Furanmethanol
3-Methylbutanal, Benzaldehyde
2-Ethylhexanal, 1-Octen-3-ol

HTHE LA [poB2ow] (HE2W), 3) 2B
ORIV TEMACHELL [20 728 ] O3
A, ENENOBRBSGHETol. TROW
BV, FRESE LCEBRESE THLa-VE
12F, 7UFe VE6RE T ATNVE2E 77>
AR ~PUHESE T/ - VEHI2E E5Y
VESTE, FoOM4TEDE 6 BOILEWIFRES L
72o WHOWII T 2EFREFSER FD factor THIE
LizkZ?, BLRERT RESPEELRERNS
THHEZEPFHAL L o7z,

E2RIZhOE2W (control) &IV TOPDE
KRS DOGHHRERER LIz, BRIE2TE, TLa—
15FE, 7AFe FEI3HE ZATNVELE 75
¥EofE, S PUESHE 7o/ NVEISE KU
Vi 3TE, TOMIEOR BEOIEYFRES N
7o FESNIALEYOE  BEMHFOERILEY
ELTHEEIBREINTVREIDTHo7, IVTD
DTRPOBOWELHEL TEHL DLEWIRES R
770

HHROW & FEMIC, 7ra—VEIRESNLE
W EBENS L, MBEOOOTELEREIEWT
Holze FORTIRILY /=), 2- AFNT0IN) —
W, 222FNTH =), 3-AFNTH ) =N EN
BUBWEBEZ R LA, 72/ —NEELTE2

AMNFLARXFNT ) =), 22AFNT /) =),

4L ITFN 2 A EY T2 ) - VOEENEL, FE
LEEMCEMTH o7, T, THTFE FEDLEL
BHEN, FVT75—), RVATLFLER, 3 AF
WTIF-VPBNEETHE SN, 3561,
GC-O/AEDA (Aroma extract dilution analysis) 4~
W&y, FAELLhoB800BL oy TOWICE
INBERES D FD factor # K7z (E2RK). Z
DOFEFFD factor 1 ~ 1024 O#EFE TE 33 HOFLREF
BEOB AR Sz, WERIZBREN 2 18,
T NVEECHE, TATR FEN2E X7V
EA oM, JIUVENIE T/ - VESL2E
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STV EN3HE, ZOMS1ITEBTHo
oW L FRE, RABELowIiiBwTiiern s
EmE L Tua—X Mg, RAE—F—# TU-HoOw
FTRPOBFFFEEET HILEYIE ARHB S hiz,
ez T = = VEEFERLE LIAE—F—HOEXR
ETHNAYIRIEIMEB SN, FiZ2- A b
L ARXFNT ) =, A ZFN2-ANFTLT
/) —VOEFERESEIEE, FD Factor 64 7R L
e X2, 23 TVRXAFNT )N, 25-VAFNVT
x./ —JVIZFD factor 16 TH ), LBEHEVFLEE
R L7z M, No. 70 DA< No. 22 DILEY
3BV FD factor 2R L7228, SE1{LEHE LCHE
THIRES R o2, ZDIED, 26-FVAFNVET
Vv (FD factor 64) R EDESIVE, TNTT5—
) (FD factor 64-256), TF V7 == V77— |
(FD factor 16) F"BWEREFEEEZ/RLIZ. 7
HOBEREETAHILEME LT3 AF VTS /) —
VHFD factor 256 277 L, KESHFSLTWEEE
bW, T/, 1-7% /7 — v (FD factor 4 — 16),
FEBE (FD factor 4), E&ER (FD factor 4) & IWEIE
WEEESR L, INSOFLAESIIE2EKICa b,
cHEETRLELIIC, B (soy sauce)®™™, »
SBH (dried bonito)® ®, T 7 (kombu)® #z
BOTENENFEEIRE SN TV B,

3. PHWOFEREIDIIADES

EEBAOT s OFEEER5120%, BBV
¥ F % » % 2,5-dimethylpyrazine 72 L OREHID 3 7 1R
KB EAWSAVD L -2 Y THFUETH B, 2
7% [BBROEDD (Mouthfulness) | & [BEBEDH
FEtk (Continuity) | T&RL, WX (1% 743>,
POoBOWw, HBEWIE05% NaCl & 03% 7'y 3 ¥
B MUY ARELKER) Las KEERMEE S
FIVICETRL, BOHZRITT S 2 HRBRET ML
=V TR Tol. FORE, /A NVEHEBICHRE
O 7 REEIRINBE B TE 2, -V IO
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#2%& SDEHIZL 2200 (P0B2Ww, ZARDOYW)OBFERRSOHENNEREMEEFD 7725 — CH8 L hH)

FD factor Relative amount!
No. K.l Compound Odor quality Control Komb.u Containing Control Komb.u Containing
seasoning soy sauce seasoning soy sauce
Acids
34 1467  Acetic acid* ¢ sour, pungent 4 4 1.8640.29 1.65:0.56
50 1643 Butyric acid** cheese-like, pungent, sour 4 0.4240.11 0.24+0.05
Alcohols
3 990 Ethanol* = alcoholic 16 16 394.56+175.50 417.841175.50
5 1114 2-Methyipropanol** = 83.30£10.11 118.74£37.45
6 1166 1-Butanol* sbc cheese-like, pungent, sour 4 16 64.33:0.82 104.16+19.02 =
12 1225  3-Methylbutanol** * cheese-like, pungent, sour 256 256 130.78+2.75 223.06+53.16 ©
15 1259 3-Methylbutenol* ® 0.2810.14 0.5440.12
19 1314 2-Ethylbutanol** ® 0.0740.01 tr
23 1359  1-Hexanol* t= 0.20+0.02 0.27£0.04 ¢
29 1405  2-Butoxyethanol** © nd 0.49£0.09
32 1453 1-Octen-3-oi* 2c green 1 4 1.20£0.15 2.87£0.32°
33 1456 1-Heptanol** ® 0.18£0.02 0.23+0.02 °
36 1494 2-Ethylhexanol* * green 64 0.33+1.12 0.98£0.27 ¢
45 1807  (E)-2-Octen-2-of"* b nd 0.5540.06
55 1715 (E)-2-Nonenol** © nd 1.05£0.30
58 1763 (E,Z)-2,6-Nonadienol*™ > nd 0.1610.02
60 1787  2-{2-Butoxyethoxy)ethano!** dried bonito-like, smoky 1 1 0.15£0.05 0.3310.07 ¢
Aldehydes
1 828 2-Methylpropanal** s 0.6310.14 0.50£0.05
8 1194  f-Heptanal* b nd tr
11 1212 3-Methylbutanal** *>= . 0.6040.10 1.14£0.41
13 1228  (E)-2-Hexanal* b 0.16£0.02 0.1810.01
14 1254 (E)-4-Heptenal* ° nd tr
17 1295  Qctanal*® 0.13£0.05 0.31£0.06 *
30 1434 (E)-2-Octenal™ » nd 0.3310.03
35 1472 Furfural* 2 almond-like, roasty 64 256 1.16£0.15 1.4310.12
40 1532 Benzaldehyde® o< fruity, green 4 16 3.41x0.19 4.59+1.15
42 1592 (E Z)-2,6-Nonadienal*™ > nd 0.31+0.05
54 1711 Dodecanal** 0.83:0.28 1.00£0.31
57 1750  (E)-2-Undecenal** nd 0.24£0.03
69 1920  Tetradecanal** 0.16£0.08 0.1910.08
Esters’
49 1629  Methyl benzoate** nd tr
53 1702 Dimethyl pentanedioate™ 0.47:0.27 0.9010.33
59 1784  Ethyl phenylacetate* ® cocoa, roasty 16 16 0.2640.11 0.42+0.04
64 1844  Butyl carbitol acetate™ soup stock like, smoky 1 1 0.29:0.09 0.351£0.06
Furanes
38 1514 2-Acetylfuran*® sweety 1 0.70£0.05 0.8410.04 ¢
47 1627 2-Acetyl-5-methylfuran** = nd 0.36£0.08
Kefones
7 1183 2-Heptanone* ® 0.07£0.01 tr
10 1198 2-Methylcyclopentanone™ ®© nd tr
24 1374  2-Methylcyclopentene-3-one** 0.63£0.09 0.75+0.16
41 1546  2,3-Dimethylcyclopenta-2-en-1-one** 0.36£0.10 0.591£0.03 ¢
44 1698  2-Undecanone™ ® fruity 4 0.46£0.12 0.20+£0.04 =
2300 n-Tricosan {I.8.) 1.00 1.00

* Compounds identified using standard compound, in GC/MS-identification based on comparison of K.l and mass spectrum of standard compounds, in GC/O-identification
based on comparison of K.I. and odor quality of standard compounds.

** No standards available compounds, in GC/MS-identification based on comparison of K.I. with literature and NIST library mass spectrum, in GC/O-identification based on
comparison of K.|. and odor quality in data literature.

= Previously reported as volatile constituent in soy sauce, b dried bonito and = kombu.

¢ Relative peak area of each peak when the value of the 1.S. {n-Tricosan) is regarded as 1 (Mean i standard deviation, n=3).

« Significantly different at p<0.05 (vs control).

nd: Not detected.

tr: Trace amount.
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g2k DI
FD factor Relative amount?
No. Kl Compound Odor quali ini Kombu containin:
i e Control s:::::;:r: Zg':lsr::ge Control sesoning soy sauti
Phenols
7 1961 2-Methoxy-4-methylphenol* ® dried bonito-like, smoky 1 64 3.620.60 4.63£1.27
72 2004  Trimethylphenol* ® dried bonito-like, smoky 1 1 0.50£0.09 0.46£0.05
73 2014 2-Methylphenol* ® dried bonito-like, smoky 1 1 2.91£0.59 3.77+.094
74 2016 Phenol* = dried bonito-like, smoky 1 0.74+0.10 1.5210.51
75 2037  4-Ethyl-2-methoxyphenol® = dried bonito-like, smoky 16 64 4.04£0.82 4.90£0.75
77 2078 2-Ethylphenol* b 0.73:0.15 0.8210.14
78 2082  2,3-Dimethylphenol* ® dried bonito-like, smoky 16 16 1.33£0.28 1.600.33
79 2084  2,5-Dimethylphenol* ® dried bonito-like, smoky 16 16 1.380.27 2.2140.49
80 2097  4-Methylphenol** ® dried bonito-like, smoky 1 0.58+0.20 1.08+0.08 =
81 2115 2-Methoxy-4-propylphenoi** ® roasty 4 4 1.30£0.21 1.42£0.20
82 2157 3,5-Dimethylphenol” ® dried bonito-like, smoky 1 1 0.43£0.07 0.56£0.12
83 2180  3-Ethyiphenol* dried bonito-like, smoky 1 1 0.9320.17 1.1540.37
84 2184  3,4-Dimethylphenol” ® dried bonito-like, smoky 1 1 0.5310.06 0.620.11
85 2200  2-Methoxy-4-vinylphenol* ® 0.50+0.05 0.5610.09
86 2257  2-Methoxy-4-(1-propenyi)-phenol* 0.2120.05 0.36+0.08
Pyrazines
16 1274 2-Methylpyrazine* = 0.09+0.02 0.19+0.03 ©
18 1298 3-Methylpyrazine** # 0.1120.04 0.20+0.08
20 1332 2,5-Dimethylpyrazine* & nutty, roasty 4 4 0.33£0.07 0.45:0.09
21 1342 26-Dimethylpyrazine* = nutty, roasty 16 16 0.18£0.02 0.2320.04
26 1387  2-Ehtyl-6-methylpyrazine** = potato-like, roasty 1 1 0.45:0.11 0.3120.14
27 1390 2-Ethyl-5-methylpyrazine® = 0.3240.09 0.28+0.02
28 1402 Trimethylpyrazine* 0.200.07 nd
31 1448 2,5-Dimethyl-3-ethyipyrazine™ ® 0.14£0.01 0.1740.01
Others.
2 966 Unknown*** cheese-like, pungent, sour 64 64 0.7210.21 2.8411.67
4 1110 Unknown™* fruity 1 tr nd
9 1196 Pyridine*® 0.2610.06 0.3210.02
22 1349 Unknown*** cooked potato-like, roasty 1024 1024 1.22£0.22 2.1840.33 ¢
25 1384  3-Ethylpyridine*™ & nd tr
37 1501 Unknown*** potato, consome 1 64 0.55£0.12 0.69£0.21
39 1515 Pyrrole™® nd 0.11£0.02
43 1594  Unknown*** green 4 0.37£0.13 nd
46 1613 Benzonitrile* ® nd 0.16+0.02
48 1628 Unknown*** corn-like, roasty 4 0.34+0.18 nd
51 1652  Unknown** roasty 4 tr tr
52 1692 Unknown*** potato-like 64 64 0.81£0.24 1.03£0.11%
56 1731 1,2-Dimethoxybenzene** ® sweety 64 0.41+0.04 0.8940.24 ®
61 1802 3,4-Dimethoxytoluene™ dried bonito-like, smoky 16 16 2.24:0.70 2.4120.52
62 1815 Unknown*** dried bonito-like, smoky 1 0.15£0.03 tr
63 1823  Unknown*** mint 16 16 0.50£0.06 0.5610.17
65 1862  2-Methoxytoluene** fruity 4 64 3.07£0.51 5.3910.54 ¢
66 1926  Unknown™* roasty 1 64 1.51+0.33 2.27+0.82
67 1931 Unknown*** roasty 1 64 0.250.08 0.350.05
68 1964  Unknown*** soup stock like, smoky 1 1 0.9910.17 1.2120.29
70 2002 Unknown*** soup stock like, smoky 256 256 0.4610.14 0.49+0.06
76 2055  1,2,3-Trimethoxy-5-methylbenzene** 0.7740.14 0.8340.21
87 2328  Fluorene** 0.4210.08 0.4320.05
7300 n-Tricosan (1.5.) T.00 TO0

* Compounds identified using

d, in GC/MS-i

based on

based on comparison of K.I. and odor quality of standard compounds.

** No standards available compounds, in GC/MS-identification based on comparison of K.I. with literature and NIST library mass spectrum,
comparison of K.1. and odor quality in data literature.

*** Unidentified odor active compound.
a Previously reported as volatile constituent in soy sauce, ¢ dried bonito and < kombu.
« Relative peak area of each peak when the value of the 1.S. (n-Tricosan) is regarded as 1 (Mean + standard deviation, n=3).
= Significantly different at p<0.05 (vs control).

nd: Not detected.
tr: Trace amount.
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ANVIZHL, oBOWE YT OWE 50T
LTRRLAZEZAEIICRLAZL D IC, HEICH
T &7z,

WIZ/ =R )y TERNI Y TDOODI 7 DFRS
WL TBIETEEERE L. /X2y THE
FAIZE WIBEIER SN -0, BERESOES5E%
P CTE %, B2MIIRTLHIC/ =X 7)) v TEHR
LDz 2K ULSAVEDZEL RP L, FEK
FWATICHFEG L THAEZEPPELNE 572,

WIZ, H2B2WEary TORIIBVTERMBICH
BENPRDOLNIALEY, HHVIE2HEOOWIIBIT
% FD factor 258 7% 2 L&MW 7 6 &R L 72 10 DAL
EMERNT, a7 NOFGERRE L1, BEAIC

EMEENTNHEMBTRMLZbDEREL T, as
DiEEY 2 ARBRETERMM L. TOREZE 3
FITTRT,

B oOFER, a7 IHE5ETLIERMEHE LT
TYFNTT, 2-TFAFHT )=, 1-FrF
SB-A—VPRE N, HWER AT S 2 71F
VT T 0%, B, hOoBEIOFERESE LTLHMS
NTBY, MWL E AT — FRIBIZ L > TERT
BEEZOND, 2 TFUAFH ) —VId 7YY — 8
EREAL, Eh, arT7HICFEZESN TS, 1-F
PFY 3 A M) - BEEREAL, Bl o
OBE, IYTHICFAEIN TS, 20 3FEDILE
WoORELE 2z, LELEFEMEAFETIZ OFHIEAT

IExFHEIX (control) & LT 0.5% NaCl & 0.3% 7 )V % SIAER - TR FINT T ida s RS B
SVBF MY TAERMEAL, 25122101
30
m AL Control
m B Kombu 25
30
25 =520
ol
i g‘
% 20 s s 15
=9 S
515 % =
5 ] g10
-~ | =
£10 . =
= i
Z § 5
B i
N 0 | . g
Mouthfulness Continuity Mouthfulness Continuity
F1R »oBo0(HRX A LaryT7259B)0 H2B /-—X7UvyT7AHHN(M), EL (D) TG
a7 DFRE L7z Z20a 720007 DR
B3R ZAROWOFERNSD I ES
The number of panel judged to have
Compounds Concentration (ppb) more Koku intensity
control + Compound
2-Acetylfuran 100 9 22F
2-Ethylhexanol 100 7 18"
1-Octen-3-ol 10 7 19
Benzaldehyde 1000 11 15
1-Butanol 100 9 11
Furfural 100 6 13
Heptanal 10 7 12
1-Hexanol 100 6 16
3-Methylbutanol 100 i1 11
Octanal 10 6 13

*significantly different at p<0.05
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BAR a7 FSWHOKRMBMEL 0 7 HWREERE

2-acetylfuran 2-ethylhexanol 1-octen-3-ol
AR ¢ 100 ppm 100 ppm 100 ppb
I HREEERE 1 ppb 1 ppb 100 ppt

BT 1ppb, 2- ZF)uAFH ./ —NVidlppb, 1-4 75
¥ 3-4— ik 100ppt THotz (FE4K)e —H, /
=Xy TRERLTCERLERZTI L, HER
ZERONRLL AT ENLINLFERSIZIIXTL
THBES5ZTwB LI REN, KL AR
FATHRICBNTH / — X7 )y TERIZ X WV BFERK
L A HREESI RS A SN2V E OB R SN
"C\/‘% 30)o

BREVWC LI L0 7 MREFERE I EhE
NOBMBEIZHE L TROD TE,r o7z (4K,
D& ) ERELREOKEIZ L BBEHEOEICDOW
T, WOrDHEDRD Lo 1oL, FyAhY ¥
(BRE) L), RUX7VTFe FOREMETT 5
TEBHONTWAEY, £/, BEBIFVIZEOH
LD DIEEDIEBETY affOHBKZ B TE

LEDHELHD D, A DX ATHL TRV,

INLRE LREOREL, EROK, BWL SR
T 5 L THRKEVEETHLLEZOND,

4. FEDH

CHRET, FEYICETS [a7459E] L LTHE
EWE (TUTy, ANVT4F, ¥V 0iE) B
LRTBY, LICES Y VHIZERSIZ X » THE
ENnTws®, 72, Kurobayashi bty ko
ERES (74 FE) 2onTHELTwWE Y,
FHRTHEONLERE,L D, BFRESIEHOT Y
WKRELEG T EIRBEINT. LB LEFND,
7 DERIELT > TVLRVOFERTH ), BRH:
ELOHDD L, AETIE [T 27 3HRbOWVIZENY
ERHREDBO LGN E XK EDBERTHE] LE
FL, BRFMEITo%. HRBEE L TroB820E
05% NaCl & 03% 7y I VEEF Y o az Bz
e, RFRTHE LABFERRS ORI (22
51 L) &b ) FekiE] LFMiT2&TH
LELEZLND,

BRICRAR72 & 912, R O —FLRHH R 5
THRHKRII LD, FRARSIVERELBHTLZ L X
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