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Free amino acids (mg) Other N -compounds (mg) Carbohydrates (mg)
Gly 26 Glycerol 17
Ala 30 T™A " Arabi 1
TMAO 5 1NO0SEC

Val 16 : Ribose 2

Leu 25 Creatine 540

lle 3 Creatinine 1150 Mannose 3
Glucose 6

Ser 12

Thr 11 L .

Asp 2 Organic acids (mg) Nucleotides (mg)

Glu 23 Lactic acid 3415 AMP 52

Lys 29 Succinic acid 96 IMP 474

Arg 5 Acetic acid 52 Inosine 186

Met 17 Formic acid 13 Hypoxanthine 12

Phe 15 Propionic acid 3

Tyr 20

Trp 4 Inorganic ions (mg)

His 1992 . (mg/100g)

Pro 5 Ni’ 434

Tau 32 K 2 688

Orn 5 Ca b 39

Cystine 26 Mg N 124

B -Ala 1 P(?4 545

MeHis 1 Cl 1600

Anserine 1250

Carnosine 107
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Retention

Index Odor Description

Odor intensity

746 sulfurous +
918 yogurt-like +
1078 sulfurous ++
1269 nutty +
1329 nutty +
1331 nutty +
1355 nutty + 4+
1366 rusty, fish -like ++
1401 roasty + 4+
1414 potato-like ++
1436 acidic +
1450 roasty + 4
1459 roasty ++
1464 roasty ++
1477 roasty +++
1508 nutty ++
1645 pyrazine -like ++
1704 roasty ++
1707 citrus -like ++
1844 smokey ++
1926 smokey +
1957 smokey +
1960 smokey +
2023 smokey +

Method of
compounds Identification

dimethyl sulfide MS+RI
3-methylbutanal MS+RI
dimethy! disulfide MS+RI
methylpyrazine MS+RI
2,5 -dimethylpyrazine MS+RI
2,6 -dimethylpyrazine MS+RI
2,3 -dimethylpyrazine MS+R1
not yet identified
2-ethyl -5-meth ylpyrazine MS+RI
trimeth ylpyrazine MS+RI
acetic acid MS+RI
3-ethyl -2,5 -dimethylpyrazine MS+RI
not yet identified
2-ethyl -3,5 -dimethylpyrazine MS+RI

5-ethyl -2,3 -dimethylpyrazine RI

methoxypyrazine MS+RI
not yet identified

naphthalene MS+RI
not yet identified

guaiacol MS+RI
4-methylguaiacol MS+RI
o-cresol MS+RI
phenol MS+RI
p-cresol RI

a) + . weak
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benzene, toluene, ethylbenzene, 1,2 - dimethylbenzene, 1,3 -dimethylbenzene, styrene,

indene, naphthalene, methylnaphthalene

[7 bl

cyclopentanone, 2 -methyl -2-cyclopenten-1-one , 3 -methyl-2-cyclopenten-1-one, 2,3 -

dimethylcyclopent -2-en-1-one

[7x/— L K]

guaiacol, 4-methylguaiacol, phenol, o-,m-,p-cresol

(75 VH]

2-methylfuran, 2-ethylfuran, 2 -furanmethanol, 1-(2-furanyl)-ethanone (= acetylfuran ),

benzofuran, 2-methylbenzofuran

[EEFRLEY]

pyridine, pyrazine, methylpyrazine, 2,3 -dimethylpyrazine, 2,5 -dimethylpyrazine, 2,6 -
dimethylpyrazine, 2 -ethyl-5-methylpyrazine, 2 -ethyl-6-methylpyrazine, trimethylpyrazine,

pyrrole

(X10%)
120

100 r

80 r

60

peak area

40 .'/

0 2 4 6 8
smoking times

- guaiacol 4 phenol

# 2,5-dimethylpyrazine

2 RBELRICBT 2 2BEHEXRTDOEL,

—@- 2,6-dimethylpyrazine

Xiz FAlmiaRl oMK E 7L IS FICEHL
T, 70°CTARBMBMLE L 72 2 A, K41TR
Lk dis, s RTIE25- YA FLET Y
YABTPICHML =LA EE L AR L 0k
L. @SR TREDOY T Y U KIEITHmL
TWBZEhbhotz, ZThoDHRED, ik
DY TV VHOERD B VI, < ABHRD
W& Y A RHEOR A BIRIET 572D TH B &
AN XX A

Yo U VO RBEC OV, kL5 %<
ORI TWBY, —fHZ, REPISHFET
AU VIS T I VBED AL T — FRIBIZ
ENAERTBEVDhTWED, €70 VEERK
THEAMOFEEIZE -7 I 7 ALK NALED
EEBRHD, Fl—HBNWEREBZHTE DS LI¥FEE

(% 10%)
1400

B with smoking f without smoking

1200
1000

RBOO

peak area

!
-

2-ethyl-6-
methylpyrazine
2-ethyl-5
methylpyrazine
3-ethyl-2.5
dimethylpyrazine
ethyl-3.5
dimethylpyrazine

o

c g
§ g

S ES

2 =

~N [N >
£ £

N g

£ E

3 £

DERIZEB10DOBHhOY S Y D

o

g
£
£
Z
g
E
5

il
S

Xl 3

<
=&

LTET D VHBEKR TS EEA LN TS, £
2. a-7 3 ANKNALEDOERFER E LT
X, a-VHNLEFEZNALEMET I VEEED X L
Ly h—nBRIEPESHASN TSR, a-F b
TFALA-NHET VEZTEDORIBIZE > TEER
THZENMEINTBEY, S AMRIZIE, -
HILAEZNALEPR a-r P 7L - LEAKRIZ
TFET 5728, FRROERBETH D L E X 6N,
AR A RREET 5 72012,  AMERT & U CHE
RBENTVB a-r b T7LIA—-NIEHTHBET L —
NI a-VANKRZNALEMTH S 23- XV %
VIOV EPOBHIOBRIFML., FBHEHMEAL -
EZA 25 VAFAEI VY, 26-TVAFLE T
VUL ITFND5S-TVAFAET DY BXU2-
IFNB5-UAFAEI VU EEDE T Y VEN

— 126 —

NI | -El ectronic Library Service



The Japanese Association for the Study of Taste and Snell

MOBELOBOL S EBREARNOIA~FDOBKA» 50T 7 —F &bz~

peak area

- SR ANt
HAIK & G2 25E Vol 12 No.2 20054 8 H
(% 10%)
2500
without smoking
2000 B before heating
after heating
1500
©
2
=
=
2
1000
500
0 1 %
2 g 2 2 2 2 2
N N . R N N , N . N
g g 9YE wE E wE wE
LE o2 2 z2 & dz2 e
Mz iz Tz 3z Z Z2Z 2%
T T S35 ~NT T 5T 93
E £ £ E E & E A48
S k=] b= 5 =

(x10%

2500

with smoking

2000 B before heating

after heating

1500

1000

500

0 3 | # £z e
o o @ @ o o o
= = L £ J] £ ] ]
N N o N woN N i N i N
] s L8 L= & L ]

., B .o > 2 > = & ag = £
b e 2 22 5 Lo L
(e g8 $TE TE a z & =y
~ T LS D 3, = £ % 5%
= € oL a5 = P S v =
b 7 5 T G Ut & B
£ £ 5] £ £ £ £
B b ‘g o o

M4 MELFIZE D2 OBEMOE T Y Y ROZEN (BEOFEIZL S HE).

HRTAHIENEREIhA L IIM T - MR
k5 Ehz,

L EDO#RE D BRTEPOY 7 U Y HOKE
FiEL AP SERIT L a-Y ALK ALEHR
a-7 VT A=K E LAY FARNEHKROFER
Wy (7TVvEZT. 7T/, RAELEBEDOT I/
B) EARIBLT a-7 3/ ALK ALE&m»E
L, 512 F2fAaL. ZLTBEEh3 2
ETEIVVHEMERT A EEALN S (KXS),

3. POHHE (BK) DRFRICH TS
EV)DHAE

AOBEIRHOIIRD £ £ CHRIFT 254, RHY
M, REIKETHDH-0, RERR (bDHWTH
R L LTELEHVWONTE R, 12, BiEY
ELTHEERE L TEHERAENA TS, L2rL, —
B, HloD., LD LB TIRARIZIFOS
FTBZEBESHON TS, EFE, Hi-kn
DEHIZERDO B A 72Dz, 7L IEMFIC
AN TERHEBE., B — L LIKEET [HID &
Ny ELTIHIRENTWS, LL., ZDOEE
& FERE L TL A, FEELH D SO 3N
KLTLED,

%O FE D OBELHLOELDIERIL, ik
12 & B IR 5 O 280 WD & AR RIS R O BR
LRI K2 AN RZNLEMDERKIZH 5 L HEE
N TWv3B, Sakakibara 5 ME » D B Hiky DR

— 127 —

smoke bonito meat
l '
\fo NH, \fo \(Nl-g
or
X
H NH, 0
acetol
O H‘:N N
=
Tl =0
NH, G N

2,5-dimethylpyrazine

5 »OBEIZEITAY T YV HEOHEE L AR,

WCAZ Y FA =L, VAFILHFLT 74 FBELV
2- 78 ) s EOIKHR R 7 OB s kb & 2,3-
Ry B RAFHF =N ED ALK
BYO ZE L EMAERREL T 5, KA EA»DEBHI
¥r% -200C (24 H), 25°C (12H)., 8KV 70°C
(4BEM) Vo HADERBETT, TILINYF
CEHLULTREL, »OBHEBOEX KT &
GC-MS Ik L. stiafthairo7z, Bk
BRI TOMRFHIRIT AM N OB R RE 23 6%
IZhDEZAIZRELZ, RIFICKDIEFIIHML
R AR EAIZIE L, 20, 5B X T70°CTO
REFIZBWT, 7TALFE FE, bR L
FZLHH, BEXP1I-RYF V3 - LEEDK
FOBMAPRD SRz, RV EF—IL, ~NFHF—
L, NTAF =)L, 1-RV TV -3-F— )L (FEhEY
B) #OEBO» OBEIZIRMLZEZ A, IBE

NI | -El ectronic Library Service



The Japanese Association for the Study of Taste and Snel

PaS==
FAy T

0 ALk & 42 Vol.12 No.2 20054 8 H

MBI UZZBRIAEC S TLE, S8RLEDR
DHBRBLZZENS, ZTREDRBOMMIZED .
POBEHOFE)NHLT S Z LRI, 7=,
KAIIRTEHBD., (RAFIREDOENCK DM
B AR ZNMEEYOFEHA R > T B Z e 25
Potz, 20 COPATIIRNVEF -, ANFHF—
N EEET LT PRV VAN 72
2, Tho3BEORLAMTER L EHE SR
7zo 72 25COBATIIESET LT PEHPY
7 b VHEOMIMEH TN TH -0, HEHTLT
t FHEOBMAALNT, X5I270° COBETI
EHE7T LT FER U b VIR AT, ok
7 LT e FEOMMAA S N, DT LT
FEIIIEEOBIL A RIC L D BEIZAER T 2D T
Ba<, IBED 1 XNBIL DM TH S a-¥ L
A= NALAME BT I VRO X b Ly — R
KIBIZ& > THERT B Z RSN T VB0, F
720 1- RV TV 3-F - LI KIRERMIIBWT Y
HELUTHEML T,
POBEHR20gIZANFHF -, 23- XV 4y
VAV 22 AFATAF =, 3-AFLT RS —
LNEBLP1-XY 7V 3-F =)L &% 20 ul N,
BEHLTIOCTARBMAL 2L Z A, K61
L7z & D12, WTFhosks D 2380 6 hizh,
FRIAFHYF—IL, 23- RV AV OF v ORDEN
KEhol, ZOFKRIT, EBE7T LT FHELDT
a-hr P VHEERT LI - LR T LT e R
ML HARRIGERAEWI LA RLTWS, F7-,
B-AFNTAF =N 2-AFNLTEF— L KX
WHYBNPKEP S572DIF, AFLEATILT e P
LHEN T3 729, MIKBEFEIZKS 7 L7 e FED
RIGHEEZFRLZ LIZ< oz EEL bR,
D&, 20°CTHRFLABFRICHMLZ-EHEHT L
TEFERY S b AN K O SEEIZRD L
ZENE, TOCTIRIFLEHEAS., —BAERL 7
IS DLEMA 2 RIBIZK DT 5 & HE
EXI Nz,

Thabb, RIEPICERKILE 73R IBO X A
FIEEIZEE X T, IBED 1 XEBL D #I3ENS
LT L F—HEN 720, ERMEERTERI DE
B0, ARLETILFE FEEMOKS & DORIG
QROKIE) EEEEZ I LE-—2END, &
WTRIFRTEIDIZCVWEEIONS, ZDLS

-
—

l|m]

x4 POBERRIHIZHML 2 &R,

-20°C (24d) 25°C (12d) 70°C (4hr)
1 propanal
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4 2-butanone 2-butanone
5 2-methylbutanal 2-methylbutanal
6 3-methylbutanal 3-methylbutanal
7 2-ethylfuran 2-ethylfuran
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