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GC-MS Gas Chromatography-Mass Spectrometry
AEDA Aroma Extract Dilution Analysis

GC-0O gas chromatography-olfactometry

FD high flavor dilution

RI retention indices

SAFE solvent-assisted flavor evaporation
MACH modular accelerated column heating
AMP adenosine 5-monophosphate

ADP adenosine 5’-diphosphate

ATP adenosine 5-triphosphate

IMP mnosine 5-monophosphate
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BFIIR T B A 2R LRI AE X T DIZH TR T 3L F—0RHE
R RN AND BRI RIATAHTH D, Ll BRFEOERITHERD
REFEMDOZH DO TIHR, AxORFIZEY | B2 BITATEICLE 2T
R LG LB TE D,

FLETH, THIPEXITZORAT;, MEWMBE O TN R 570 8
DEEBOEND DD, LonL, BEHESCEEAEZ THAHICI@E L TRLS
NLDOPHWH D NEA=THTH D, RED AN OFATHRAOR R, T L
N DERHIBIN A DI R A =T BBLNFEL, ZDON—R &R D 721 )
OFIFIENHENL SN T E T2, FRIZ, B K. FORD 50V IEHE & BIFFRIAEIA
IWTEDZBRTE LT, BREKTIZA—F Ry Y, 43y, 7+, HETIE
ES. A, B E EMEN, BRx REHEON—2 L LT, #ERFTRLAE
HINTWD, BEAOHTIEZL S ORBRAINRS D | T 5 QM EAEI
v, 2B RWE LIBTERZTMANTETWnD, b [2L) 0%
BT IZRI LTk, i< BigEn T TR, 7 /B, <T7F N,
B E (RRC 5-X 7 VAT M) AR, B, BEIEHRLR ENEEh5 2
EMAMBIL, WRICEEINTWAD D, LML, 2D DOFEKEFTICONTD
BHFHIFRAT 24T o T lT A 720,

Z T, AR, B K. FOSRERNN OB SN ERNTE L ORHEICHE
A 2B XM A 5 L RIS, ERE L 2R AT 2F KA & R
SYOMEAEMZEWLMNCTHZ 2 HRE LT TNz,

LTI, AROBEREEZVIREIZL, BONEHROBRICET 72012, &
AR L BRASr. FY EFERE. WEERY OMAEER, FiZ, SRELO
(BWL &) EHERIICEET 55 R OMHERENT D,



1. &R0 TBWLX] LR

BEAE L TR HITERICLERMEESC AR EHGLIN, ZhbDER
WRELSBADLSTVLON [BWLE] ThD, BmD TBWLE] kDD
FHEE LT, IR ERN P RERI T TEZLD I ENTE D, Wit
72K & LT, PR, R TR LD Z LR TE LT 7 AT ¥ —0fh,
BERENRHD, ZOHFT, 77 AF ¥ —ITRIKERINTEY ., BWEEA
TEREO N &0, R HRAIATEREOME Z L ST BT 58K ThH 5,
EFRRER & L CE, BRSSP TR UL ZENTE AR TH D, AL
X, B E DI ANTZRHE U 2R AN RARE SV, TOHRTHREEFD I
FERHERERTH D, BTV ITE-WICEENDHFMEIC L - T T
ELDOTALFERIZ S ND 2, Bz, SRLERTZ LD ) ERIT 7V
ZIVEEFTNIDLEAL U N UL HWRITEAT R DAL ST
HLIZHENDLIETH D,

2. REDKRLED

(1) ‘OB E ZIRERSY

Ba . BE T 2BMOBRITE —TIde <, RO Rk S EHEIC1E
MLV, b DI FEPRRZ RIS L EMT 2 2 LiIck o THR SN D,

BERORZERER T DERICHOWVWTE, HRT VX T L ADFFNEL O
FEA DT O CE i, BERARRE UCiE, ok, Bk, HEik, Tk, 5%
BRD 5 DL T HZEZXTNAENTH D, FIZ, b AR L IIHIONITER L E L
T, FERPOEHR, 2 <SHRERHITHND,

SRR TS D8, TD% <L 2 FLLEORAZ R L, Mk AR E
STLOWEE LR, vakl (B, e, 7> U BEIlam (k).
B GEWR) . Y =—x (EWR) RETHD ),

k% 3B 2 BIREU T IT RS ISt %2 HE ppm £ T, IRAVRE TE
NTWLKREEMEDOWE TH D, HRxRERND, BRI E LT, 73 /B,
NTF R EERBEYE ., AR, AR EE, MR, BRI LS.
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TFEINLTWVD

(2) BRBOFY

Fxx, BERMLZ DIZT HBICIE, 2FEORKE THEV LKL TWD, £
X, BMEZEESCTRNELZIELONDLIEY &, RAETITHEDND BITHIT
TIRLE bNDHFEY TH Y Ri# 1 Orthonasal Aroma, %% 1% Retronasal Aroma
EREEN TV D A I L 2B OF D (X, 312 Retronasal Aroma TH Y |
ZOWMSRIENBY T (ZL—_"=J J—=2) [FRHLHD Bl L TEKD
B&| #EATHEEZ LN TS (Fig. 149,

Retronasal Aroma 3% < OIRfEZ R TR SN D, £T IIREHOLAIZ,
A IS KV R SRSV AV, FREP RSO IND, £,
BARESTIE, MBI XD EENEN, BERIC T v 7SN TV /RS
P END, D OFERRDEIMEZ B> TE~EBEI L, BOREIIFE
T O OMRL T Z KR E TR 5, Z ORESBICEEST 2 Z LT, HICA
NIeBMPDBEHED LKL TV D,
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(3) BMOFREY
BMIZIFEENENEEOEFEY RN H LD T, BAIIREENSE, GWVER T
TELORMERIESL D WVILHENTHZ LN TE D, £, FVDH, TOR
DB Z IR L0 | BIABRIMT AN S 2 biA TS, FIFEI T
2O ANTH 2000 FEHOBWEZMAITE L EEDONLTNDS D, LarL, BADFEF
D DAL, B EOME AR LR EV, FY 252 D501
FHREMETH LD, 0 FREITHEA/NS <, 400 289 Z L3RV EEbi T
%9, ZOPNSERFANIC, 2600 b OFEXIMSVBHERINTND 9, Z0D
Z i, BETPICF RO LWER S B EBFEATE L TV D AR Z R
LTS, BmlAETLOERRTZ0MEL, AETL2Z L0 LID—>
N, ZOHERKRTHD,
Flo, ZUNTERRER EDOH B EMTIZ%D LIV TEENTHNDD
Ik L FRA 1T ppm & 5 W IZ ppb & W o 7R THE: LMELE L TUWLVR W,
ORI, N LOBME LSRR SN TR WNWERR D & 2 CHIE,
EET DI, 2R IR MERE O Wy BEEE LR O B [FIE T B
WLBETH D, IEDOHERSITHEMTOEEIC XY BEER Y £ THRRES
HESILD KDY e D BHERBF R TIT OV TS Z DAL FHIHEA AN &
LI TE7z, L, BEORMICHFET2E/RN S, 2F 0 BEM Lo
RETIHET DBFRD 2. BEOTIC KV EERET 2 L3 TER0A &
EERNDBERHEBICFIA LA a~ NI T 7 4 —F V75727 hARY
—(gas chromatography-olfactometry (GC-0)) & U7 v ~ fili i ¥ 7 IR 53 A1 14
(Aroma extract dilution analysis (AEDA)) % W T, B OMEICH 5T 5%
R RS 2 FEDNHEL SN 19, 2 b FEZHW TSR NIZH ST
HERKD A LT BNEETLE 12072 0 OB TH 5,

><

3. BRMZBITAWRLEEY OHEEH
B aERED EEIC, B, FY (Orthonasal Aroma) DHIIKIX
BOWLIICHELZ 5252 L3k <mbnT0n5, RIZ, FNEOICAND &
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SHIZELS DRIFAZK LD Z L2725, BmDiRE, S - ZHhsvVa—
VI ORI, WIENCED 2R H 5 (Fig. 2), I b ORERKIL, B
AMNCRBEEZ 5252 L1 3E<mbnTngd W, 22 T, ARamsCIoEiERgEH
T2 [BREFEYOMAMEM] ICELT, ZNETOMAEZHENT D,
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Ik & Orthonasal Aroma OAHAAERICEETHH%EIC L 5 &, BAVOMALE
HiZA7e < EREENZEI S ND LB Z BTN D 1215,

—J . & Retronasal Aroma OFH AAEHIZEY§ 24F%81%, Retronasal Aroma
IZ X DO R A FOINS, TRETIZEL RENTWDH, BIERELTO
SR I BERE LT OF KAy (B 213X, sodium saccharin (HBE) &
benzaldehyde (F= U —/7—F> F&)) WM+ 5L, b ME, BEREL
TOERME LG ENRVKERI O THHREZRMTE L2 ENMLATY
5 10, Fiz, HIRERIZA b —FEBAIRINT 5 & R HER S 1D 23,
=Ty YNZ—FEORMTITHR I NN LD 2O HBREHRZNRIL
FOOFEHICLAZ EBbHLMMZERTWD 17, 2D OMAETIZ L HRDH
FRANFIT. HAHRICIHB N TH EEF D (Retronasal Aroma) 7> 5 ORIH DO RELE
S Z Y | Retronasal Aroma (2 X 5 HEARORTL TH 5 LIBRIS NS Z & T
BROGREE ZGRD TV D LRI ST D 18,19,

Flo, KEFY OMAEERERMN L VHEEREICEY ., HEmAEI D
TWVELEZLN TS 29, Z DX HIZ, Retronasal Aroma (2 L 2 W HE5R %)
RIZOWTOMFILIZNETICE L STV D, —7F . Retronasal Aroma |
(BWLS 1 2EATH2EERELZTHLHITH11D LT BRIZ XL % Retronasal
Aroma ~DEBIZONWTITIHE VA SN TRV ODREIRTH 5,

4. BALLD TBWLE] LFEREY
BRRRMIZBWTIE, SRR EFRRS N, TORBOBNL X
RESHET L2120, —F BRAIZIIZDOEIKDIDEENTNDHEDD,
EBEIZEMOFVFEICHFET 2 EFEIN TR OO ThH D Z & 0350
HTND 10,

(1) ERZEZLDOEFY
BT LIE—MRAIZITEH. K. R EDODHDH L WITEZEZAATHH L2



DTHD, &R LOREIZT, TR &R TDERLEOFY 3 H
MICIZE R TEBROAER SO T, ZLOFD LIFRES B ->THDH03,
MBAENDZEIZEVIFE LD THELWHEOEY ZFHL 912852 & TH

Do W T, MEFHHICE S HHFHIZ, RWEEAL V., ZO X512, FRK

LOFRIL, ZLBEMPICE TN T DRI 23N EHh H S 5 e T,

SRR EWIRUGT D 2 &AM IR L TAERT D,

BRI LT 2 ETOERMERRA L FE LT UTRNET N5 2,

@© Hriee 2 ek 2 % 0 K SR BRISH B O JRBR DS BAT S % 72 O Hrfik 7o bt
Bra il 2, MEAE W EIEI ORISR IS X 5 B CH L2 A, Mk
WEL D,

@ WIERBEEZMEMNT L AT OMERRET D & ROF Y ORFUTHE R
RO DS ST RERIZ LA TE 220,

@ RWFRET TS 2 - RSB 2B E T2 5670 L MR TIIH AR
For s, MEBIESIREE TR (4 RFIRRED) BT 2 Z & T, pisrhhit
B O LRI T OERRMR £ OB OGS, RERIZLNTE D,

@ TN A TEIZIRD BRS - T 7B b S e Lk 9 F Ny
B OOKEPEZ o378 ik, BB L) AL, WU it Sn/ik
Wisfia Lizb D EEbN TS, Zib 7 7 RMENIEE L OB FIZEA
DR T 52 D720, ZTEDITHIY RS,

® JEEEZMBRREZ D - T2 LSS L7213, Wblsikig (95°CHiItE) TH
Bte& 5 ENEETHL, FAMIZIE, IV a70RE E5biTwn
Do

FREO I, ERTZELIEH L L 5 Z X7, lFEHRROT 7 210 brE
95 CHiifE TRIFM (X< DA 4 RFFIFRE) MBS 2 Z & T, ZLKEKRT T
DIKENEE R IR £ O EHER POS A HER . & PTE LR O Meaty flavor 73 £ k%
SNDA, 4iTH, K LA EOER TR LR AR5 — a2 N 2GHE A &
X7 OREERDNRE SRR D,



MBFHHEAICEENRLIEFEIRLTICOWVWTIE, 2T E T gas
chromatography-olfactometry (GC-O) % = AF52 TH 5 232 72 > T & 7z 2581,
INBGREEN OFRBE, TOFICEENDT I VB W BElE, #2387 ]
NEE 72 E DR D RLAMELRM AN LV AEC D Z LN hro T D, £
DHLEZR>TNDEZEZXONDISTIAA T — RIS EFEENL T X 2 e
TIVIR = VEED G % g & 3D @O UGS T Y AR L O R, ik,
A GOEMRONT LY . FHEFICZ L OERWE AT 29,

. K FORDDHNTEN DRSNS ERNTE LI, 4FF LV meaty flavor
SEATLIEND, BRZIFIUDE LT, TE (B, A%, BE) . Bk (R
—T ANy TAFY THY), HETITeE, HRPTRBEONR—X b
LTIRES RSN TS, L, ThETlo, ERZ LOKEICES TS
TR ORI E1THI TR0,

(2) HBELO [BWLE) EHEXS

72 LIk, fatty flavor (fat or oily flavor at top to middle). boiled meaty
flavor (boiled meat-like flavor at middle to after). roast meaty flavor (roast
meat-like flavor at top to middle). roast flavor (roast flavor at top to middle).
animalic flavor (raw meat flavor at middle to after) # &FXHFPE L L, BHEEO~N
— AL LTHAKETHEH S TWND

ALBRAREMBGENDOEFRMTICET DM IENS, HRT E LT
2-methylthiophene | 2-methyl-3-furanthiol | 2-furfurylthiol
3-mercapto-2-pentanone, 2-acetyl-1-pyrroline, 2,5-dimethyl-3-furanthiol,
3-(methylthio)propanal, 2(£)-heptenal. 1-octen-3-one. 2,4,5-trimethylthiazole,
2-formylthiophene . 2-acetylthiazole . phenylacetaldehyde . nonanal .
2-methoxyphenol., 2-acetylthiophene. 2-acetyl-2-thiazoline. 2(Z)-nonenal,
2-formyl-5-methylthiophene, 4-methylphenol. decanal, (£, £)-2,4-nonadienal,
2(E)-decenal . (X, E)-2,4-decadienal . 2(Z)-undecenal. indole. B-ionone .

tridecanol, y-decalactone, y-dodecalactone, methanthiol, p-crezol, hexanal,

10



octanal, acetaldehyde. butyric acid, 4-hydroxy-5-methyl-3(2H)-furanone,
4-hydroxy-2,5-dimethyl-3(2H)-furanone. 2-methyl-3,5-dimethyl pyradine.
2,4,6-trimethyltetrahydro-1,3,5-thiadiazine. 3,5-dimethyl-1,2,4-trithiolane.
5,6-dihydro-2,4,6-trimethyl-4A-1,3,5-dithiazine . (2)-1,5-octadien-3-one .
acetic  acid . butyric  acid . (£)-4,5-epoxy-(£)-2-decenal
bis-(2-furfuryl)-disulphide 72 & B [ & & T W 5, £ O H T,
2-methyl-3-furanthiol. 2-furfurylthiol., 3-(methylthio)propanal. methanethiol.,
2,4,5-trimethylthiazole. nonanal, 2(£)-nonenal, 2-formyl-5-methylthiophene,
prerezol, (K, E)-2,4-nonadienal, (£, E)-2,4-decadienal, 2-undecenal, B-ionone,
y-decalactone, y-dodecalactone, hexanal, octanal, acetaldehyde (3/NZAZSP
IR e B/ R E BT s 32389 KRIT, fatty, tallowy O&EXFHEZE
Ffo. (£ FE)-2,4-decadienal <°y-dodecalactone |%. MEAHEHFEXRA~DE 5N E
WZ EDPTRENT VWD,

—H BRI VAR L7172 Lk, & LER A EINEEENIZ L boiled meaty,
roast meaty, roast 72 EDRHEEZ AT L0, THOHFHEIZTF G T HE/EXST D
FREBRIFAT DL TR0,

HIZ LI 2 B/RERIIFETERRD OO, AHZ 5K TRIFMAEIA
ol HARFHFIEIZILB L CRIL TH 5, b —MkARaEE S LT, U
Z 4 RTINS 2 Z LM Thi Tl . TN TREDHTE LG
b b,

(3) KELD TBnWLE] EHFELED

FRIZ LIZB WL, FEOKZHEH L7272 LIEOFE 21T o 7o . 4
BLOFEWDLOLREL ZODXA AT HivD Z &2 rhro7z(Table 1),
—oOlE, IKKME BEZREET) 2misiREcmEd52& T 2<0
FUCIDVERRT DA Z A T Th o, b=l WKRRENORHixRELE
b O EGURSIRE TS 2 2 & T, DB ER L 2N T VT2 A4 7 Th
5, B#EZA 7 OKIE LI, fatty flavor, animalic flavor 235 < . HARSLH[E

11



TT—=ARENON—ZA L LTUREH I TN D%, Fox BARNTHIG2
B’NWEATThHD, 7 VT 744 7D LiL, roundness (light fatty or oily
flavor), full body (strong fatty flavor). mouthfulness (rich boiled meat-like
and complicated flavor), continuity (long-lasting boiled meat-like flavor) % %
SEFBE L, W7 VT T4 — CRAIAY Z—T7) SRBOPD~—2 L LT
I < AEH & 3TV % (Table 1),

INEK PN DU 2898026, 4 CHKINIZIX, hexanal, heptanal,
nonanal, 1-octen-3-ol, benzaldehyde, 2-acetylthiazole, 2-pentylfuran 72 &
DA INVKR =GR BRI T L a— LB LT 7 AbEWie ER gy <
FAELTNDZ EDNRINTND 22,

F7o. BWZ A T OKE L OESAS L. gas chromatography-olfactometry
(GC-O)ZEHW-ZNETOMIETHL N2> TE Y. 2-methyl-2-butenal,
(E)-2-pentenal, hezanal, (£)-2-hexenal. heptanal, (£)-2-heptanal. octanal,
(K, E)-2,4-heptadienal . (£)-2-octenal. nonanal. (Z)-2-nonenal. decenal,
(K, E)-2,4-nonadienal . (% E)-2,4-decadienal. 2-undecenal. tetradecanal.
n-hexadecanoic acid. octadecanoic acid. (Z,2)-9,12-octadecadienoic acid.
1-octen-3-0l . 1-octanol. 1-dodecanol. 1-undecanol. 2-cyclohexen-1-ol.
2-tetradecanol .  (£)-2-nonen-1-ol .  3-methyl-3-cyclohexen-1-0l .
1,3-dimethyl-cyclopentane, 5-methyl-1-heptene, limonene, 1-tetradecene,
2,3-dimethyl-1-pentene | 4-methyl-cyclohexene . hexadecane |
tetradecyl-oxirane . dodecyl-oxirane . 1-ricosene .
5-methyl-2-phenyl-1(A)-indole . 2-pentyl-furan . 1-hepten-3-one .
2(1H)-pyridine, 2-pentadecanone 72 E DK/ NIFEIE S TWD, EDH T,
fatty . animalic 72 & O FXEFE%Z 5>, hexanal. (% F)-2,4-nonadienal,
2-undecenal, 1-octen-3-ol, 1-octanol IX, BEVE ¥ A 7 DIKZ LIZFEHI R EHX
oy L ST g 39,

LU, A#EY A 7 OKZ LIZE, roundness, mouthfulness. continuity
REDKMEERT D7 U7 RI A TDRELIZONTIE, ZORIEICEHET 5

12



BR OFEHIFAT DI TV, 7 U T 728 A T ORKIZ LIRS 2 & %P
KIIFETERDBOD, KRIEE 299 K TREFRIZIAT & 9 EAGHEE T
B L CTRICTH D,

13



Table. 1 HEOKEZMERH L7-72L

AHELE D

ELESR RS

Appearance Raw materials Recipe Usage
Pork thigh bone, skin,
Japan(FH A —7) Milky i?a\lfliile chicken 5h stewing Noodle soup
China(H%) (emulsified) . after blanching Stewed dish
Leek, Onion, Carrot,
Ginger
China(£i5) Clear s;iklthlﬁh Eone 4h stewing Noodle soup
thate s (unemulsified) ote cicken after blanching Stewed dish
Leek, Ginger
Pork thigh bone
Thailand Clear Radish, Onion, Garlic, 4h stewing Noodle soup
(unemulsified) Lemongrass, Cilantro after blanching Stir fry
leaf
Vietnam Clear Ezzlksz};lilz)soﬁiek 4h stewing Noodle soup
(unemulsified) ’ ’ after blanching Stir fry

Onion, Carrot, Ginger

14



(4) FELO TBWLE| EHFRSY

LR, g—uyn"ZEFEEL, ATV T a—, V—Rp L WER
BOR—=RMEASNDLH, BRIk, 7VT7, A=A M7 U T7EHL L DOEA~T
BUEPIEMNICE—T7 =X R LN B TE L LTS, B —7 =% AT roasted
flavor (oven-cooked meat with surface browning-like flavor). boiled meaty
flavor (boiled meat without browning-like flavor)., sweet meaty flavor
(caramel-like sweet meaty flavor) = FXFELE L. a v VY A A—T v F a—,
7T = REON=A L LTHEMAT TR EH S TS,

HCHRAREMBAFRICEZENDFIALDTITONTIL, 2T E T gas
chromatography-olfactometry (GC-O)% H W\ 7=#FJE CTH & iZ72e > TRV
hexanal. 2-methyl-3-furanthiol. 2(£)-hexenal. 2-heptanone. heptanal.
2-acetyl-1-pyrroline, 2-methyl-3-(methylthio)furan, dimethyl trisulphide,
3-(methylthio)propanal . 2(£)-heptanal . 1-octen-3-one . 1-octen-3-ol .
1,5(2)-octadien-3-one. 2-octanone. 2-acetylthiazole. 2(E)-octenal. benzyl
mercaptan, phenylacetaldehyde. 2-nonanone, nonanal, 2-acetylthiophene.
2(E)-nonenal, (%, 2)-2,6-nonadienal. 2-formyl-5-methylthiophene. 2-decanone,
(£, E)-2,4nonadienal . benzothiazole . 3-acetyl-2,5-dimethylthiophene .
2-undecanone, (%, £)-2,4-decadienal, 2-dodecanone, 2-tridecanone, B-ionone,
bis(2-methyl-3-furyl) disulfide . 2,3-butanedione . 3-methylbutanal .
2-methylbutanal, 2,3-pentanedione, dimethyl disulfide, toluol, butyric acid,
2,4-dimethylthiazole . ethenylbenzene | 2,5-dimethylpyradine .
4,5-dimethylthiazole, 3-octanone, furfuryl acetate, 2-ethyl-5-methylpyradine.
octanal. 2,3,5-trimethylpyradine. 2,5-dimethyl-4-hydroxy-3(2H)-furanone,
2-ethyl-3,6-dimethylpyradine . 2-ethyl-3,5-dimethylpyradine .
2-propyl-3-methylpyrazine ., 2-ethyl-3-hydroxypyran-4-one ., 1-undecene .,
4,5-dihydro-5-propyl-2(3H)-furanone . decanal .
4,5-dihydro-5-butyl-2(3H)-furanone ., 2(£)-decenal. 2-methylchinoxaline .

undecanal, 2-isopentyl-3,6-dimethylpyrazine. 2(£)-undecenal ., 2( £)-dodecenal ,

15



2-furfuryl-2-methyl-3-furyldisulfide . bis(2-furfuryl)disulphide N
dimethylfuryl-2-methyl-3-furyldisulfide, 2-methyl-3-furyl-2-methyl-3-thienyl
disulfide 72 EDORYNRFRE SN TS, Z£DOH T, 3-(methylthio)propanal,
2-ethyl-3,5-dimethylpyrazine . 2-propyl-3-methylpyrazine
2-methyl-3-furanthiol. bis(2-methyl-3-furyl) disulfide. 2-acetyl-1-pyrroline.
2-acetylthiazole . 2(Z)-octenal . 2(£)-nonenal . (Z FE)-2,4-nonadienal .
(K, E)-2,4-decadienal. 1-octen-3-one. 2-octanone. 2-decanone. 2-dodecanone.
phenylacetaldehyde, B-ionone., 2-furfuryl 2-methyl-3-furyl disulfide |XRF%
M7 B 5T & Shiv T 5 253637 KEIZ, cooked potato, meaty OFXFFE
%ZFFo. 3-(methylthio)propanal & 2-furfuryl 2-methyl-3-furyl disulfide 230
BFREIOTENRENI LRI TND,

Lo L. 4 TR EOMMEAF R, roasted flavor, sweet meaty flavor
REDOFREERTHE =T =X AZONWTIEL, ZORMEICT 5T 2 /XK
FREBRIFAT DL TR0,

ED L IC, BIEZL, 2 U TRIATDRIEL, E—=T7 =X RX, DI
ELWERFME L, HEASETHEH SN T DI E 06T, £04FE
LWERORMHIC TG T 2 BFR/DNTIE EMA SN TRV ODBEIRTH 5,
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5. ABEDHRY

LUEICHR ATz K902, B OE HTE O s BEARIC K0 | BHEZR B KUY
DM REL 720 | MBGHBLRICE END2EFEXUTHOWN TR, T ET gas
chromatography-olfactometry (GC-O) % IV CTZ DO LN EFE S LT 5 2531

—J7. BRTELOREICHF G 2EHXMTICE LTI, 1ZEAEHLNITR
STV, BT, FRTTE L 2T 2 200, SRE LERIZKIET R
BIZOWTOMALEATDOR TV,

IO LEERNPD, ERELOFECHFE T 2B OB E . SRTEL
RO VERUCKIETHELMAT L 2L L, LTOREZIY L
T R EIT o T
« BTZ L ORI A 59 5 B 5Ky DO

—HWBIE L, KIE L, =T =% A0OEEICHE 5T 5 BRSO
- BT L BRSO R IR AT M E T

=T LAMRT 2 BRI A TS LER ORI FRE 1 RT3 5B

B OAIRERIE, 4 T/ TRl L7,

FH1ETIE, BELOFECHFET 2EI DML, BHF5FXT O
HTE LR T D BRI 2 fiRB LTz,

H2ETIE, 7 UT A TOKE LORHIZEH T 5FRB T M L,
HHEGFRSY DR LICH T 5 ERERE 2 A L 7=,

BIETIE, E—T72XF ADORMEICHFE T OEXM T ZHI L. FHFEHER
RR5y DB — 7 T AT D B RERHE A R LT,

4 BT, B LEMAT 5 2D 072 LERORE I T3
BEHE 21TV, BIZ LER AT 2 R 2 L7z,
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FB1E BELOKREICEET2ERRS OfEHA

HE

BN, IBIGEN DN Enb ALy —a B E LT, BAZIZLDZ
SOETHEIZEHN SN TS, BRIIE, S EREDPLEGENLTND D
EML, ENPLIIHENDHBEZ LI, FELVARKEZAEL, EARY —H
WO A IR A =2 —DR—2 L LTHAFTCHEAI TN,

WA DFER T T H0IEDN B L < OFXHDBFEESETNDR, £
T . 2-methyl-3-furanthiol . 2-furfurylthiol . 3-(methylthio)propanal .
methanethiol . 2,4,5-trimethylthiazole . nonanal . 2(Z)-nonenal .
2-formyl-5-methylthiophene .  pcrezol . (% E)-2,4-nonadienal .
(E, E)-2,4-decadienal. 2-undecenal, B-ionone, y-decalactone. y-dodecalactone,
hexanal, octanal. acetaldehyde IZ7% L 7 & MBI FFP0A0 70 B 50y
EE bR TWD 8239 K2 fatty. tallowy O F X &M 2 £,
(K, E)-2,4-decadienal <°y-dodecalactone 1%, MEBAER~DAFERENT &
PRSINTWVD, ZHHDOHZETIE, HREZIFZ TS LUIR LBRANSHR
Bt s L <EESEIE SN TR Y | BROIBARMEOENTA L 5 EHKAMS
DI TH B,

— AR TRIGE LTV TS L, BB, boiled meaty.
roast meaty, roast 72 EDRENIR 72D 08, T O LOF VI ITEHFRK
BT ORI INETHEY Z< o, BELICEENDEFRIELDICON
TIX. gas chromatography-olfactometry (GC-O)% F\ 7242 T 5T 72 -
TV . nmbutanol, mnpentanol. mhexanol. mheptanol. n-octanol .
2-methyl-3-buten-2-ol, 1-penten-3-ol. 3-penten-2-ol, 1-octen-3-ol, linalool,
(£)-2-octen-1-0ol . o-terpineol . benzyl alcohol . 1-phenyl-1-propanol .
phenylethyl alcohol, phenol, p-crezol, mpentylfuran, 2-methylpyrazine,
y-octalactone ., acetone . 2-butanone . 2-heptanone ., 4-hexen-3-one .

3-buten-2-one, n-valeraldehyde, n-hexanal, n-heptanal, n-octanal, n-nonanal,
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2-methylcroton aldehyde. (£)-2-hexanal. (F)-2-heptanal. (£)-2-octenal.
(B)-2-nonenal . (F£)-2-decenal . (£)-2-undecenal . 2,4-heptadienal .
2,4-nonadienal, 2,4-decadienal, benzaldehyde. piperonal, p-xylene, o-xylene,
limonene, naphthalene, methylnaphthalene 2 [EE S TWAH2339, ZiLhH
eI, o L7 A RS L, 7 7 FREH T steel vessel IZT 90CT 1
RFFIINEA A AT > TV D, ABFETRHERE LTWDHHEL &1, R G, i
B (77 BRE. RERUNEY 22720 INBGERISEWIE L 72> T D,

Z DX HIZ, fatty. boiled meaty. roast meaty. roast. animalic flavor 72
EOHELWEREZATHEE LICOWT, FORMHICES T 5 FRS DOF
EIXINETIZREN TN,

ZIZ T, B1LETIE, BELORKMEICHES T 2EFELRRDOMA L, FE5EEFR
B3 DB REREME DRI 21T o 7o, AR IX 72 L OKEK A/ 70D Aroma
extract dilution analysis (AEDANEIZ LV . FHEEFEXE D 2 L, FiZ high
flavor dilution (FD) factors (2 X ¥ | FRZH G EDOEmWERELS &M L=, f#
L7 5B/ X 372 L RRER ARSI L 7o KSR & SR Rl L
TeFRT2 L O RBRAF M2 B RERH CTHER L, N ENDOF L 25 L7, T,
BHERNST DA I v a7 A FaAT 9 FIC L0 BFXD OF ReRrE z 7
L7,
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I. MRROTE

1. RER
ATORKIIL IV~T VR o F O RS L AL,

2. BELOER
TIROINFHZ 4 F5r L, s L7-BE T2 M Tan T L&, KTl
W, T 7 EEZID RV, STIRIZ T4 T L 72 s 4kg &K 6.5kg & AdL,
oM % F THUKTINZAL . BBIEH%II KIS L, 727 ZRE A E 95+ 2°C
T 4 BFZGAATS, 4B v F o = X—TEm L., 7V T REi-EL
5T, FRIC LITBEHREE T—21CTRE LT,

3. BELOERRS DHH
#7721 20ml ICHEEHEME & LTy uaXu ¥ ) —)V%& 1lppm & 725 &
D AZEIN L BB/ b LS TR B 7S 100ml & 72 % % T (79 30 47 [#])
KARREE AT oTe, /BN Zz Y2 F L o—7 1T 3 B L,
FoNTY T TF N =T VI EKGEEE T R U D L a0 B0 2 — B
%, BHRNX—TTT150ul L7225 E TRMEIT- T2,

[

4. Gas Chromatography-Mass Spectrometry (GC-MS)

W72 L OFEK 7L, Agilent 6890 gas chromatograph & Agilent 5973
mass spectrometer (7L b« 727 /P —RAE&H) 2V CoHT
L7, 1pl 77 LELSSR MY % TC-Wax 7 7 4 (60 m length x 0.25
mm i.d., 0.25 um film thickness; v —=T /L% A =2 AKX ) ~EAL
oo TX VT HALLTUIANY U LT A%, FEIHEE 30 cm/s & L
2o A—7 IREEIE 40°CIT b Sy HRFF L 722, 220°C % T 4°C/min O
THIE L. 220°CT 10 /yffRFF L7z, GC-MS &fFEZLT: 27U v b
Z®— F; HEALERE, 220°C; valve delay, 60 s; scan range, 30-300 amus;
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A X v U, 2.2 scans/s.

5. Aroma Extract Dilution Analysis (AEDA)

GC-O % L LT Gerstel ODP2 (5 AT WSt 2 Lz, 1ul
DT LB E 4y 2 TC-Wax 7 A (60 m length x 0.25 mm i.d.,
0.25 pum film thickness; ¥ —=x /LA = ZARASF)~FEA L2, GC £
PR ERERE#E GC-MS & &ML TH 5, FEXST D FD factor 1354 %
K57 D GC-O TN AT RE 7 e RATIRIR BE LT 2 A RATR RIS & LT
HE L7z, FD chromatogram (%, 8 £ DT F A/ \— KRV DNYESIfE %
~LTe,

6. BEXRTORELER

FLRF S DRIEIZ. GC retention indices (RI). Wiley mass spectral
database (John Wiley and Sons, Inc.) & O~ A A7 hjLLbig, FEUHERSK

BRFELEIC LV T o7, FESNIEBREFER D OE =ML, WIE
EME TChHLY /a2 ) =)Lkt 58— THfEER LD A
L7, BRICIE, 7 aXuZ ) — izt d 2 KB KROMEHERIE D
VARVAT 7 0 B —" h—BFNA A ru~ NI LB TLHE—7
T TERBLRICEVER L, vy aXu R ) — KT A LR

SPOEFERR O =7 2 Y THBLERE VAR AT 7 7 24 —%

MWT, EEZ T T,

7. BEXEBRIK LT L O HBFHE

(1) »<x1
72 L OFLGHMIZ OV THIFR S 4172 3 44 OFF/ AR LT 3 [Elih v iR
LaHii 217> 72 (n=9), #aFEZRMT I, t BE (A1) z M,

(2) FHLEA
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2L BT L R AR (taste-reconstituted chicken stock : t-Rec)
(Table 2)DILEZIZ LV | BB7E L ORHEZRBLT 5 6 DOLLFOFXFHEL
FEMEIEH & L CEE L7z ¢ fatty flavor (fat or oily flavor at top to
middle); boiled meaty flavor (boiled meat-like flavor at middle to after);
roast meaty flavor (roast meat-like flavor at top to middle); roast flavor
(roast flavor at top to middle); animalic flavor (raw meat flavor at

middle to after); overall similarity (overall similarity to chicken stock),

(3) o7
Dunkel & O #&EIZ X 2 SCHEE 39N DWW THEE L 2R F UK
(taste-reconstituted chicken soup stock :t-Rec) % #f#l L 7= (Table 2), FD
factor 7% 16 LL EDOFXR 7y, & L <X 64 LLEDOFHFX 4 il % t-Rec ~
EREIMLIZY 70 (4% CMT7, CM4) Zii#l L7z,

(4) EfeaFh
AR IR » FNS TR Y A bt L7z, 7S% U 2 MIERE 6
OFHHHE B DWW T, §Hlith > 7 L% t-Rec . H7EL L L, 5 1.0
(not perceivable, = t-Rec), 2.0 (weak), 3.0 (medium), 4.0 (strong), 5.0
(very strong, =chicken soup stock)|Z CRF&fFT 21T o7-, SO fER
DVEEE LV —F —F v —bh~Try bLIZ,

8. A Iy ¥a TR MILBEERRS ORI

XAV FHIEE B ONS ERERHMIL, AT 7 L RIFHEICTIT o 7,
YT L CMA NS TRIERK T ZA Iy b LI Tzl Lz,
OM1, methylpyrazine 4 X v 3 = »; OM2, 2-ethyl-4-methylthiazole %
2 v ¥ 3 v; OM3, 3-(methylthio)propanal 4 2 » ¥ 3 »; OM4,
(E, E)-2,4-decadienal I v 3, %KV 7% CM4 & DEEIZEB
TR Y A AL,
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Table 2. Composition of taste-reconstituted chicken stock (t-Rec)

no. compound name concn(umol/L)
1 L-Leucine 440
2 L-Tyrosine 220
3 L-Isoleucine 460
4 L-Tryptophan 50
5 L-Lysine hydrochloride 2470
6 L-Valine 190
7 L-Phenylalanine 270
8 L-Arginine 520
9 L-Histidine 850
10 Taurine 6600
11 L-Glutamic acid 1830
12 Sodium aspartate monohydrate 640
13 L-Glutamine 580
14 Succinate 1300
15 5-GMP2Na- 7.5H,0 20
16 5-IMP2Na- 7H,0 350
17 NaCl 7020
18 NH,CI 8500
19 CaCl,-2H,0 140
20 MgCl, - 6H,0 400
21 Ko,HPO, 15340
22 Glucose 27
23 DL-Alanine 760
24 Glycine 600
25 L-Methinonine 170
26 L-Proline 190
27 L-Serine 560
28 L-Threonine 300
29 L-Lactate 22600
30 Citric acid 140
31 Sodium acetate 300
32 L-Carnosine 2920
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M. #&R

1. HFEEIED DFIE

2 LEKE M EBVIRIZ L D | 3 A DHEM AR T =2 THWIR
X & AT o 2GR, fatty flavor, boiled meaty flavor, roast meaty flavor .
roast flavor, animalic flavor O¥F#Z A L. HAN S L7ZHELZLO
FRE LSHBELTWZ &b, KEAKKEIEZZVHZ LOFHEES
MARE, S TWD Z iR ST,

fe VT AEDAVEIZ LD LA BEEF R DIREZAT - T2, & ORI,
9 F kS FD factor 78 16 LA E% 7% L(Fig. 3). 20 5 HLLF 7 5K
Sy WNEVE . €& & 72 methylpyrazine, 2-ethyl-4-methylthiazole,
3-(methylthio)propanal, 2-ethyl-1-hexanol, 3-methyl-2-cyclopentenone,

3-methylbutanoic acid, (£, £)-2,4-decadienal (Table 3),
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Fig. 3. (a) Gas chromatogram of the volatile fraction of chicken soup stock. (b) Flavor dilution (FD) chromatogram
obtained by application of aroma extract dilution analysis (AEDA) on the volatile fraction of chicken soup stock.
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Table 3. Aroma-active compounds (FD > 16) identified in chicken soup stock.

no. aroma compound? aroma quality® RI FD factor? concentration (ppb)®

1 Methylpyrazine burnt, roast 1195 128 0.38
2 2-Ethyl-4-methylthiazole roast, nutty 1267 64 0.28
3 3-(Methylthio)propanal cooked potato-like, green 1396 128 3.79
4 2-Ethyl-1-hexanol minty 1429 16 9.02
5 3-Methyl-2-cyclopentenone burnt 1462 16 3.38
6 3-Methylbutanoic acid blue cheeze-like 1603 32 14.7
7 unknown roast, nutty 1685 32 -

8 (E,E)-2,4-Decadienal fatty, chicken skin-like 1727 128 19.49
9 unknown sweety, caramel-like 1907 16 -

? |dentification was performed by comparing the following criteria: retention index; aroma quality and aroma
threshold perceived at the sniffing port; mass spectra with reference compounds. ® Aroma property perceived at
the sniffing port. Retention indexdetermined in comparison to a homologous series of n-alkanes. ¢ Flavor

dilution factor. € Concentration in chicken stock.
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KFEWRIR & B T2 L O LB
[FIE SN HERELT OB LERICB T 55 5 E 2 BT 541

factor 7% 16 LL_E®D 7 FX K4 (unknown O 2 %5y ZFr<) & FD factor
M 64 LA LD 4 FLHS & Z LI t-Ree ([CHINL 7= 9 7L (% % CMT,
CM4) IZ 2\ T t-Rec & 72 L & O HEEEAN A &P/ S 7 M L0 1T o7,
ZOfEHE, t-Rec (1.0 /) (ZH~T, CM7 & CM4 OFFERAFIHHE T <
720 BT, “fatty flavor” (1.0 5i—4.4 %) & “animalic flavor” (1.0
H—4.6 J1) IOV THE, CM7, CM4 ki k&<l L, HZL (5.0 &)
IZITWRER & 72 o 7= (Fig. 4), EIZ, CM7 & CM4 O T, &2 THIR
HCRERICRENRroT, TOZ L5, FD factor 7 64 LLED
methylpyrazine. 2-ethyl-4-methylthiazole. 3-(methylthio)propanal .
(E,E)-2,4-decadienal (372 L OFFEICTHHT H5H/EXELT THDH Z LR
SNic, Fo ERERD THIE LEKREICET 2 BN mWEN S
AFECIVELELOFRGHERN D Z RET Z LR TH D Z & 05
iz,
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fat5ty flavor

overall boiled meaty
similarity flavor
t-Rec
== «= o chicken soup
animalic roast meaty stock
flavor flavor  ..eeecM7

roast flavor — C M4

Fig. 4. Comparative flavor profile analysis of taste-reconstituted chicken soup stock (t-Rec)
(gray), chicken soup stock (dashed), a complete mixture of 7 (CM7) (gray dot), and 4 (CM4)
(black) odor compounds dissolved in t-Rec.
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3.

FEBFRST DR AR

[FE SN FRD DOERERRFELHEST K A3 vira T A+
117z, TORKR, CM4IZHA~T, OM1 225 OM4 DV < DO IHE O
FERAN, HFFIZ OM3 & OM4 ORFEMEL 72D 2 & W3- 7=(Fig. 5), E
RIIZIZ, OM1 D“roast” DFEA(2.7 #0725 CM4(4.0 ) DFEFUZ AKX
<ARF L72(p<0.001), Z D Z L2265, methylpyrazine (3372 LEXUICE
W Troast’ FICHH L TWD Z EARS Tz, FERIZ, OM2 D“roast
meaty” (2.1 &) & “roast” (2.9 #)7H CM4(£% % 3.9 s, 4.0 I TRE
<AETF L72(p<0.001) Z & 7> 5 2-ethyl-4-methylthiazole IX “roast meaty”
F L roast’ FIZHFHH LT\, 72, OM3 D“boiled meaty” (2.2 £)MH
CM4 (42 m)iT~TRE KT L& (E<00D) I &nb,
3-(Methylthio)propanal iZ“boiled meaty” &2 &5 L TV /=, ®(Z, OM4
® “fatty” (2.1 ) . “animalic” (2.4 /). “boiled meaty” (3.2 /)53 CM4
(K x4.4 05, 4.6 5, 4.2 ST TRE KT L72(p<0.001) Z & 235,
(£, E)-2,4-decadienal IX “fatty”Z. “animalic’%. “boiled meaty” &2 %

HBLTWL Z &R nhoi,
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overall boiled
similarit meaty
Y flavor
— C M4
- e sOM1
animalic roast meaty
flavor flavor
c
overall boiled
similarit meaty
Y flavor
— C N4
- e o3
animalic roast meaty
flavor \ flavor

roast flavor

fatty flavor
5.0

— CM4
- e eOM2

roast
meaty
flavor

boiled
meaty
flavor
— CM4

== <0M4

roast
meaty
flavor

roast
flavor

Fig. 5. Comparative flavor profile analysis of complete mixture (CM4) (black) consisting of 4 odorants dissolved in t-Rec and (a)
OM1 (dashed) (Methylpyrazine omission), (b) OM2 (dashed) (2-Ethyl-4-methylthiazole omission), (c) OM3 (dashed) (3-
(Methylthio)propanal omission), (d) OM4 (dashed) ((E,E )-2,4-Decadienal omission)(*p <0.001).
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Im.

=1

BoNTRERS D, methylpyrazine & 2-ethyl-4-methylthiazole |%%;
7ZLIZBW T, HiToast”HIZH S L, ®IZ 2-ethyl-4-methylthiazole (X
“roast meaty” H I b F 5 L T W B Z & N oo T2,
3-(Methylthio)propanal & (X, E)-2,4-decadienal 1. 3£{Z“boiled meaty”
FIZHEE5T 50N, (B E)-2,4-decadienal 1T H(Z“atty’#. “animalic’® b
LT, £, Thb 4 FXRTIIEHETZ LIC L > THEERT 5EHXAL
DTHDHT ERREINT,

AEDA JEIT & 0 5O @A SR Z iR L BT L 72 & <0
DR EA I vy a T AMIEY | FEFEQINST ORI LIZBIT L ERE

R 2 L7z Dl AFER WD TTH 5,

— T, BESICTIRART K 912, A LFHR EMBSEROREICT 535
BRI DHEIFITONTEBY . ZOPTHFEEDOE VRS & LT,
2-methyl-3-furanthiol . 2-furfurylthiol . 3-(methylthio)propanal .
methanethiol . 2,4,5-trimethylthiazole . nonanal . 2(£)-nonenal .
2-formyl-5-methylthiophene . p-crezol . (£ E)-2,4-nonadienal .
(E,B)-2,4-decadienal . 2-undecenal . P-ionone . y-decalactone .
y-dodecalactone, hexanal, octanal, acetaldehyde %% DFRHEAIER &
STV 5 8239 KR, (K, E)-2,4-decadienal <°y-dodecalactone (., /I

BIBRNER~DTENEN I EBRINTND,

BT LOHFEHFRK DD S5 B 3(methylthio)propanal &
(E,E)-2,4-decadienal X, NMEBAHEFI KLY L FAETH 50,
methylpyrazine & 2-ethyl-4-methylthiazole |ZMEGER DOFEXL DT & L
TR ST, BELOFEEXD L LTHIO TR S,

NENFR A OFFE Tl B & 116~119°C T 30~60 43 FIMNBVLEL 24T 0
WD BERE Y 27288 S L <IZEHME L T\, ZOERERHE
“fatty”. “tallowy”. “meaty”’. “sweet” R ENHLETRHS>TWND, —HE
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ZUIE BREZTD 1.6 FFEOKEZFERE L, ikl (95°C) TRHEFMH (4
M) BN 2 Z & e BEREHE (30~60 77) JINED INEAFE I He~|
FlZ“roast meaty”. “roast’’2 & roast ROFFMMN L VAL otz E X
SY (A

ZOZEMNL, I v va T A MORRTERRMED roast” KT
“roast meaty” C& - 72 methylpyrazine & 2-ethyl-4-methylthiazol 73,
WL TCOREFEEFRN & LTHRBESN LR IND,

IMBFHWIZ BN T, £ DRHEEKUINENIEE DAL R L TH D |
WEIZZ < B ENL A afENEETH LY / — VBB Bb o+ 5 2 &
TR LT RSN D, £ MBI 30~60 77 DRI D%, —fix
AT roast REX & 415 pyrazine $4, thiazole FH 293D 7o 70 &3
A6ND, =, BWELII HLXO>Z "7 JREHRROT 7 B kRE
S, IMBIHPN LR 4 (5 ~8 fF O REFRHIMBAS LTV 5 T KRR
SFRGy (72 W BE B, RESZO0RY) (X257 -
=IVEOG % St & 3 A RO T Z & T, KV roast ROFHENTRS 22D |
methylpyrazine & 2-ethyl-4-methylthiazol ® 2 &5y N5y & 7o 7=
EHEZEIND,

L L. THDAERA =X LM LMBFSER & TTZ1 ) OFLGEX
Y57 DTE 2 BIREL S S 2 2512, INEFE R ORE R 7 T DR8I
WCTOERDMFENBLETH D,
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B2E KELOBEIIFSTHIEIRDOMEH

1

[l

KRN Z N BLUSMNIE X I VB 1 b EL EFH, A AT LEFHR X VHR
ERHBNZREERE . Z<OETREICHEA SN TS, KANSHE SN
RIEZ LI E LOWABRBKEZ A L, B4 RY —fEROFL A =2 —D_R— L
LCHRPCHEAIN TV D, FFmlic Tz L 512, KELICEREL =2
DA TR D, —OF, WRRE BEZREET) ZRmIBKIRETIET %
LT, ZL OB ERT D ABY A T THD, b —2id. BKARERE
HREZERE L72 b O &2 55U IRRE TINEL L TGRS 2 & 0 T, FUbMs ARk L
IRWNT VT IREA T THD,

Fi#E 2 A 7 DKIZ LiL, fatty flavor. animalic flavor 2358< . HARSLHI[ET
T AREYDORN—AL LTSRS TS, ZOKRELIE, Fx AR
NN RIRENE A T T D, —F, 7 V7724 7OKE LiL, roundness
(light fatty or oily flavor), full body (strong fatty flavor). mouthfulness (rich
boiled meat-like and complicated flavor). continuity (long-lasting boiled
meat-like flavor) & HFXHFHM E L, W7 V7 CT7 4 — CRKAIAY 2A—7) W
DY DN—A L LTIRS RSN TND,

H¥ % A4 7O LOFEXKAMS X, gas chromatography-olfactometry
(GC-O) & HWTZHIFEIZ LD . L DERARH LT >TnD, TOHT,
hexanal, (Z £)-2,4-nonadienal, 2-undecenal. 1-octen-3-ol, 1-octanol {45
R/ R T E SO TWS 35, LinL, 7 U T RZATOKELORHEIZE
53 5 FK 7 DREE L2 STV R0,

ZIZT, FBLETIE, 7V TREATORE LOFHEIZH ST HEHRT D
R & TR OERRREOMRI 21T o7z, BARMIZIE, 2 U 77254
7T OB L D solvent-assisted flavor evaporation (SAFE) 402887 i1 725 Aroma
extract dilution analysis (AEDA)%: & high flavor dilution (FD) factors D&
HIZLY, FEEFERIE D ZMH L, BIZAI v a T A MRV RICHLE
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DFEWERLT H R Uiz, A LI HEERMSGE 7 )V T4 A4 7ORIEL
ERFAEMIRIZIIN LK R E KRG L7 U 772 2 A4 T OIKIZ L D
JEBRARE 2 BRI TR L, 22 0% 5 250 L7z, FICEEZKY
DTT4vyaryTAR AIvvarTAMEITIFICLYEFLZELDOE

REMFIE 2 RRA L 72,
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I. MRROTE

A
ATORKIIL IV~T VR o F O RS L AL,

K72 L osEsl
TIROBE KIS 2 2255 L, Bl L7 C5 oMl T4 C L%, itk
S/ AN B2 EL Y RV -, PRI Fan T LR RIEE 2.2kg &K

13.9kg & Adv, WblET 5 £ THUKTIEA L, WIS HZISKIC L, 77 2R
AR Bk (93 £2°C) T4 KFHAEIAATL, 4 RFH#ZFx v F o _X—s3—T
WL, 7 V7 RKELES, KEUIXERREE T—21CTHRE L7,

JKTZ L DFSE ST ORi

KZ L (20ml) #¥=F/Lx—FL (20ml) T 3EFHHL., Honr-
VX F N —T VAR S N U U A Z Y IR —BRAGE L
solvent-assisted flavor evaporation (SAFE) 7K 40%47-7=, HIZ%EH

/N—=2T 100l &7 S F TIRMEIT o T2,

Gas Chromatography-Mass Spectrometry (GC-MS)

72 L DOF RSy X, Agilent 6890 gas chromatograph & Agilent 5973
mass spectrometer (7L > b« 77 u P —HKEH) ~ modular
accelerated column heating MACH) system (7" A7 VR S4E) Z/LA
HOETHIT L7z, 2ul OKZ LERE Y %2 DB-Wax 7 7 A(LTM
column, 10-m length x 0.18 mm-ID, 0.3-um film thickness; 73 L >
N7 7 7y —KRRASH~FEA LT, ¥ VT HRE LTI T LAA
Z & O, SEREEE 38 em/s & Lo, A —7 R 40°CIZ 1 43[FMR
£ L724.220°C % T 15°C/min O THE L, (2 240°C £ T 25°C/min
OHETHIR L, 240°CT 3 pMRFF L7z, GC-MS FK{FHITLLT: X7
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7.

v ML AE— Ry JEALIEEE, 200°C; purge on time, 60 s; scan range,

29-350 amu; A ¥y U, 2.2 scans/s.

Aroma Extract Dilution Analysis (AEDA)

GC-O % & LT Gerstel ODP2 (7 AT MRSt 2 H Lz, 2ul
DK LIS E 7y % DB-Wax # 7 2 (10 m length x 0.18 mm i.d., 0.3
um film thickness; 7 L> b -« 77 /7 a Uo—HXS)~EA LT, GC
ST ERCRHE GC-MS & LRI L Th D, FEXFST D FD factor 114
BRSO GC-O TN AT RE 7 i R AT IR L9 2 ARATIR AR & & L
THE L7, FD chromatogram |%, 8 44 DT F A/N— ~/XR /L DOEH)E
ZaN LT,

BELRROOREL EE
FRA DOFEIEIL. GC retention indices (RI). Wiley mass spectral
database (John Wiley and Sons, Inc.) & D~ A A7 kUL, FEURER K
FREMELRIZ L 01T o7z, FE SN B/EXRDT DEREIL, FIEYE
R 2 BRIV 2 F N =T VIR LT A S = RICx$ 5 B —
s T EEEELD R L,

BFREERIR & IKTZ L O HiEHlh
(1) "%

K72 L OF LG DWW THIFR S 417z 3 4 DR S /LT T 3 [l Y
KLU 21T o7 (n=9), #aHHIRMITIE. t e (A &2 iz,

(2) FHHEH
JKT- L & RS L Sk A% Al (taste-reconstituted pork stock : t-Rec)
(Table DDEZIZ XV | K72 L OFEEEZ KRBT 5 5 DDLU T OFLFEE
ZFMHEE & L CTEE L7 : roundness (light fatty or oily flavor), full
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body (strong fatty flavor), mouthfulness (rich boiled meat-like and
complicated flavor), continuity (long-lasting boiled meat-like flavor),

overall similarity (overall similarity to pork stock),

(3) o7

FEAT & OEIZ L 5 15 4DIZ0E - TIKRTZ L 2Ry ot (7 X/ g,
ATP U, BEREER) 21TV AT EIC IO TIRTE L 20 A% AR
(taste-reconstituted pork soup stock ‘t-Rec) Z %L L 7=(Table 4), FD
factor 7% 64 LL EDOFEA 15 5y b L < IZHFICHHE DO RmWOER 4 Koy &
t-Rec ~ERMEIRM L= 70 (%4 CM15, CM4) Zii#d L7z,

(4) 'Efeat

R IT AR » N TR Y A i L7z, S U X NI ER 5
DOFAME HIZOWT, FHliY > 7% t-Ree . K2 L &g L, FF8
1.0 (not perceivable, = t-Rec), 2.0 (weak), 3.0 (medium), 4.0 (strong),
5.0 (very strong, =pork soup stock)|Z CREmAfHT 21T o7, & 67k
ROVEEE L —F—F ¥ —bh~Tmy hLT,
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Table 4. Composition of Taste-Reconstituted Pork Stock (t-Rec)

No. Compound name Concn (mg/100g)
1 Taurine 3.36
2 L-Threonine 1.11
3 L-Serine 0.82
4 Glycine 2.48
5 L-Alanine 2.38
6 L-Valine 1.00
7 L-Leucine 1.11
8 L-Proline 1.48
9 Monosodium glutamate 4.88

10 Lactic acid 20.0

11  Potassium dihydrogen phosphate 8.79

12 Calcium chloride 4.03

13 Potassium chloride 26.1

14 Magnesium chloride 3.34

15 Sodium chloride 400
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8.

10.

Ay v ar7 R ML BREERRS OFY
INFIVIE, BT S RIFEIC T T2 7,
Y E CM15 b FRLFERMD A I v P Le 7Lz difil Lz,
acetol (OM1-1), nonanal (OM1-2), acetic acid (OM1-3), benzaldehyde
(OM1-4), 1-octanol (OM1-5), 3-methylbutanoic acid (OM1-6),
2-pentadecanone (OM1-7), octanoic acid (OM1-8), nonanoic acid
(OM1-9), 6-decalactone (OM1-10), methyl palmitate (OM1-11), decanoic
acid (OM1-12), dodecanoic acid (OM1-13), 5-(hydroxymethyl) furfural
(OM1-14), vanillin (OM1-15), &% > 7/b% CM15 & DI TS
R YR ML,
FRAHEIC ISV T, 2Sx Y 2 ML CM15 (ZxF3 5 2O HE{E M (overall
similarity) {2 >\ T, FEsS 1.0 (different), 2.0 (little similarity), 3.0
(similar), 4.0 (almost the same), 5.0 (same)lZ CEEAEA T 2172072, B D
NIAER OV A7 7 7 ~Tmy b LTz,

TT 4 v¥a T A ML BERRS OREFME
INFIV, FHITE H K OVERERHIIL. AIE 7 & [RTFHEICTIT o 72,
Yo7 ME tRec ~TREHERDZ 1 KT OEREBETTY T4 vay
L7z% 7 zii%l L7 acetol (AD1), octanoic acid (AD2),
§-decalactone (AD3), decanoic acid (AD4), 44> 7 /L% t-Rec & DL#L
IZRNWTR Y A Rl

Ay ¥ arT R ML BERRS DR
NIV FHIEE B R OVERERHIIL, AE 7 & FFHEICTIT o T,
Y7 iE, CM4 o FTRRER D % 1 kT o4 Iy hLieh 7 n
8 L 7~ acetol (OM2-1), octanoic acid (OM2-2), §-decalactone
(OM2-3), decanoic acid (OM2-4), #H > 7/ % CM4 L DEIRIZIS T
A% SV RN 3 By
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M. #&R

1. HEEIRGTORE

K2 LA 2 B0z & v | 3 ADOFM AR T —IZTEWR
K& T o I2#E %, roundness, full body, mouthfulness, continuity D%F
BAEAEL, BANOHH LZKE LOFRE LSHEBR LTI &b,
SAFE ZRBIEIC L VIR L OREE RN K-, fhiiHSh T2 Z & D3R8
shiz,

feV T AEDA JEIC K D IK7Z LA 53R 5T DIRE 24T o 1o, £ DR,
FD factor 7% 64 Ll E&/RL7LLT 15 FX 23 A E . E & S v7z(Fig. 6):
acetol, nonanal, acetic acid, benzaldehyde, 1-octanol, 3-methylbutanoic
acid, 2-pentadecanone, octanoic acid, nonanoic acid, 6-decalactone,
methyl palmitate, decanoic acid, dodecanoic acid, 5-(hydroxymethyl)
furfural, vanillin (Table 5),
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Fig. 6. Gas Chromatogram and Flavor Dilution (FD) Chromatogram.
A: Gas chromatogram of the pork soup stock extract. B: Flavor dilution
(FD) chromatogram obtained by applying the aroma extract dilution analysis

(AEDA) to an extract of pork soup stock.
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Table 5. Aroma-Active Compounds (FD 2 64) Identified in the Pork Stock

No. Aroma compound® Aroma quality” RI° FD factor®  Concn (ppm)®
1 Acetol mushroom:-like, green 1197 128 0.74
2 Nonanal oily, bitter 1261 2048 0.01
3 Acetic acid sour 1343 128 0.04
4 Benzaldehyde almond-like, roasty 1410 512 0.50
5  1-Octanol fatty, oxidized oil- like 1456 256 2.60
6  3-Methylbutanoic acid animal, cheese-like 1576 64 0.03
7  2-Pentadecanone sweet 1913 128 0.06
8  Octanoic acid oily, green, pungent 1986 256 1.10
9  Nonanoic acid waxy, fatty 2081 256 0.04
10  3-Decalactone sweet, milky 2094 2048 0.77
11 Methyl palmitate sweet 2130 512 2.20
12 Decanoic acid fatty, sweet 2159 64 6.50
13  Dodecanoic acid camphor 2392 128 1.00
14 5-(Hydroxymethyl) furfural musty 2431 2048 0.20
15  Vanillin vanilla 2460 64 0.10

# |dentification was performed by comparing the following criteria: retention index; aroma quality and aroma

threshold perceived at the sniffing port; mass spectra with reference compounds.

® Aroma property perceived at the sniffing port.

¢ Retention index determined in comparison to a homologous series of n-alkanes.

¢ Flavor dilution factor.
¢ Concentration in pork stock.
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K[EERIR & IRTZ L O LB

[FE ST BHERKT DIKIE LERICB T 23 5 E 2 M3 541
factor 7% 64 DL EdD 15 HFX5 % t-Rec ([T L7=H 7 v (CM15) (Z
DWT, t-Rec &IKIZL & Dl 2 B SR T K 0T o7z, £ D
F. t-Rec (1.0 #1) 12t~ T, CM15 OFFANETHOHEE CTEL 2D | §F
(2. “roundness” (1.0 /i—4.2 51) & “continuity” (1.0 —4.1 ) |
STk EL I EL, KL (5.0 ) ITIEWEER & 2o 7=(Fig. 7). =
DX, ERERKS TR LERSMICET 2 BEER B WEN S
ARFECEVKRE LOFGELSLINIE L RSN Z LR S
72
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Roundness

OFull body =C» «pork stock

=== t-ReC
g CM15

Continuity© (Mouthfulness

Fig. 7. Comparative Flavor Profile Analysis of the Taste-reconstituted Pork
Stock (t-Rec, gray) and Pork Stock (dashed) and of the Complete Mixture

(CM15, black) Consisting of Fifteen Aroma Compounds Dissolved in t-Rec.
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3.

FIvva TR MK BEEFERRS DRV

15 FHELZRD DD FHCHF G EORWERR S HRET A I v v
3T A MNEITOT,

ZDOREF, acetol 72T EBRVT-MERE OM1-1 (2.8 £ p < 0.001),
octanoic acid 72 & R\ 7= 4 ik OM1-8 (2.6 #i; p < 0.001),
§-decalactone 7217 % BRU =A% i OM1-10 (3.0 A% p< 0.001), decanoic
acid 7217 Z R\ 72 AR OM1-12 (2.4 555 p< 0.001)0OXELEIM X, CM15
(4.0 )DL DI THEIEL 725 72 (Fig. 8), 2 F ¥ . acetol, octanoic
acid, &-decalactone, decanoic acid 23K7Z L OFFEIZH 57 5 H G
FEDEWIRT TH D EHEE STz,

FICHFGEOBNIND 4 FEXLD ORE LERICB T 2% 5% % i
IO/, 4 FRES & tRee [ZIRML7ZH > 70 (CM4) 1250\ T,
t-Rec & CM15 & Dz B SRS K VAT o7z, ZOREER. &F
DOFALIME (overall similarity) (23T CM4 OFEAN 3.6 5 & CM15 D
AP (4.0 50 1ZE< 72 0 HICETOHBIZBW T, CM4 OFF R CM15
RS L 2o 72 (Fig. 9), 2D Z LB 4 BFAUJKSY acetol, octanoic acid,
§-decalactone, decanoic acid IZJK7E L OFRFEIZEH 53 2K b5 E O
WERTTH Y, RFEICLVKE LOFEFERIESDIELRE S H
el LR TR T
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1.0

0.0
S N % D % 5
\ \/ \/ \/ \/
S

Sensory score

|

2 AR I
T T PP

Fig. 8. Comparative Overall Similarity Analysis of the Complete Mixture
(CM15) Consisting of Fifteen Aroma Compounds Dissolved in t-Rec and
OM1-1 (acetol omission), OM1-2 (nonanal omission), OM1-3 (acetic acid
omission), OM1-4 (benzaldehyde omission), OM1-5 (1-octanol omission),

OM1-6 (3-pethylbutanoic acid omission), OM1-7 (2-pentadecanone omission),

OM1-8 (octanoic acid omission), OM1-9 (nonanoic acid omission), OM1-10

(8-decalactone omission), OM1-11 (methyl palmitate omission), OM1-12
(decanoic acid omission), OM1-13 (dodecanoic acid omission), OM1-14
(5-(hydroxymethyl) furfural omission), and OM1-15 (vanillin omission). *p <

0.001 is considered statistically significant.
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Roundness

Overall
similarity Full body #— t-Rec
== CM15
=0»+(CM4
Continuity Mouthfulness

Fig. 9. Comparative Flavor Profile Analysis of Taste-reconstituted Pork
Stock (t-Rec) (gray) and of a Complete Mixture (CM15; black) Consisting of
Fifteen Aroma Compounds Dissolved in t-Rec, and of a Complete Mixture

(CM4; dashed) Consisting of Four Aroma Compounds Dissolved in t-Rec.
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4. FHEBEXRSGT OREFHED

FrZmEBEOBWRY & L TERIE Sz 4 BRULS OB BRI 2 L2
T T T4 v varTARNETole, TORRE, t-Rec IZHA~T, AD1
25 AD4 DWW SOOI B OFEEMNEL 725 2 E Ny n-o 7= (Fig. 10),
BARMIZIE, AD1 ®“mouthfulness” & “continuity” D aF si(£ % 1.6 5. 1.5
8D tRec(1.0 R)DOFERICH AR < 72 5 72(p<0.001), ZD I &b,
acetol 1IMK7Z L EFXITE VT mouthfulness” & “continuity”(Z %7 5- L T\
% ENRENT, [FERIZ, AD2 O“roundness” (1.7 1) & “mouthfulness”
(1.7 ) t-Rec 12 TE L 72 o 72(p<0.001) = & 725, octanoic acid 1%
“roundness” & “mouthfulness”|Z % 5- L T\ 7z, £72, AD3 ®“roundness”
(1.8 )M t-Rec IZHERTE L 72 2 72(p<0.001) = & 725, §-decalactone 1%
“roundness”IZ 775 LT =, ®(Z, AD4 @ “full body” (1.8 )7 t-Rec
IZHERTE L 22 72(p < 0.001) = £ 225, decanoic acid (% “full body”(Z
FHLTWDHZ EngnoTl,
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A Roundness
40 0O

y Full body _ t-Rec
=C-CM4

== AD1

Overall
Full body __g t-Rec

‘//;4‘§ PRt

similarity ‘
L\ / =0 -CM4 =0 -CM4
é == AD3 == AD4
L Memm===0O
Continuity Mouthfulness Continuity Mouthfulness

Fig. 10. Comparative Flavor Profile Analysis of a Complete Mixture (CM4;
dashed) Consisting of Four Aroma Compounds Dissolved in t-Rec and of (A)
AD1 (black; acetol addition), (B) AD2 (black; octanoic acid addition), (C) AD3
(black; 8-decalactone addition), and (D) AD4 (black; decanoic acid addition).

*p < 0.001 is considered statistically significant.
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FRCTHEEO®mWES & L TEE SN 4 FR OB iefrk 2z ik
T, HICAIvva T A M Tole, £OREK., CM4 12~ T,
OM2-1 7»5 OM2-4 DWW OO HE DFFRIMELS 725 Z L3 ol
(Fig. 11), EARAJIZIX. OM2-1 ®“mouthfulness” & “continuity” @ F¥F .
(% % 2.5 ., 2.5 KA CM4A(F % 3.4 51, 3.8 RODFRITHARE LT L
72(p<0.001), Z D Z &5, acetol IZKTZ LEXUZE VT mouthfulness”
& “continuity’ IZFH G5 L TWAH Z ERREI T, REIZ., OM2-2 ©
“roundness” (2.5 51) & “mouthfulness” (2.4 £)7% CM4(% % 3.9 /%, 3.4 &)
IZHERTRELSIET L72(p<0.001) Z & 75, octanoic acid 1% “roundness”
& “mouthfulness” (2% 5- L C\ =, F£72, OM2-3 O“roundness” (2.4 ;i)
23 CM4 (3.9 SO R TRE K F L72(p<0.001) Z & 25 6-decalactone
IZ“roundness”IZ %5 L T =, HiZ, OM2-4 @ “full body” (2.3 /) .
“mouthfulness” (2.3 #0723 CM4 (£ % 8.7 i, 3.4 FOIZHERTREETL
72(p<0.001) = £ 225, decanoic acid i “full body” & “mouthfulness”|Z
FHHELTWDZ EnmnoT,
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A Roundness B Roundness
40 @ 40 O

Overall
Full body e t_REC

similarity
=C»*CM4
g O M2-2

Continuity

C

Overall .

similarity {(J ) imilari X Fullbody i poc
= O»*CM4
e O M2-4

Fig. 11. Comparative Flavor Profile Analysis of a Complete Mixture (CM4;
dot) Consisting of Four Aroma Compounds Dissolved in t-Rec and of (A)
OM2-1 (black; acetol omission), (B) OM2-2 (black; octanoic acid omission),
(C) OM2-3 (black; 8-decalactone omission), and (D) OM2-4 (black; decanoic

acid omission). *p<0.001 is considered statistically significant.
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Im.

BE

TTF4vyaryT AN, AIvvalrTAMITHELNEREND,
acetol, octanoic acid, decanoic acid IZK7Z LIZFIV T, (T mouthfulness
(boiled meat-like rich and complicated flavor)iZ%5-L . acetol IZ |
continuity (a long-lasting boiled meat flavor){Z. octanoic acid [ZH(Z
roundness (fatty or oily light flavor)iZ &5 L CW\5 Z 03 yhoiz, F
7= decanoic acid IZ. mouthfulness {2/l % full body (fatty strong flavor
profile)iZ b &5 L Tz, —J7. &-decalactone % roundness (2D~ % 5-
LTWe, Fo, b 4 FREDIFKRE LIC L o TEER T HEFKLSY
ThdIENRINT,

HEIC TR Lo, AEBEZ A 7OKE LiZ, fatty flavor, animalic
flavor 23 <, ZORHEIZ T 5T 2 F KM OWIRITATONL TR, £D
TTCHFEGEEOE WK DO ST P TE Y . hexanal |
(E,B)-2,4-nonadienal, 2-undecenal, 1-octen-3-ol, 1-octanol 7’ FH ¥ ¥ A
T ORI L DOHFEFERIELST THDH I ENRMBILTND 39,

LorL, B A 7O LI S iv7e 200 5 FXALS 1L roundness,
full body. mouthfulness. continuity 4t L3227 V7 ¥ 4 7OKIZ L
DHEHGEFERM D E LTUIRBEN R -7, ZOHBAD 2L LT, B
DAL MBSREOENNE L DND, BB A 7 ORI LT, Bz bk
ELIRWIERBRE 2 ik IR e T2, ZIIZ L DIREREEN
TWDLZENMBNTEY 492, BIZ, BHELLFELICBWT, BiEH
BREWIEE, 2L OIRERBIEMDBERLSND Z ENRMBILTND 32, =
Db, ABZ A TORELICEWTE, BFHICEEN5Z < OIRE

3K 100 C O FREBESIRRE TREFRINEA S, £ < DIREA DD LR
52 &T, BIRERARIOCHEZ D . ZNBHRRGDER LT &
EZobND, —F., BEZA TORE LICRH SN 2 b EFEXAMTE
7 VTR A AT ORI LOFGEHRRMI & LTI S e - 72 H
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E LT 7 U T2 A TORE UL, REREEIZOMNEEN Z &b DD,
BHERET DO AMWY A SR TIRESEN V72w, HiZ, 7V 7
I A T ORIE L THIRERRAL BSOS L &2 % b DD, 93°CHiTTR D
55K CHALM & AR SETITHIA LT, A A TORIZ LIRS &
TRERACEORD D72 | THMG PR RR T EHE SN D,

7 VT I8 A T ORI LICBWT, AEDAJEIZ LV HFHEOREWERK
SEMIAL, BICHALEERR S OEEKETT 4 vy a T AN, A
Ty v aryTAMIEY | EFERSOKE LICEBIT 2 Bt 4 L
SO, RSB TTH S,

UL, 2B 7 VT2 A4 TORIELDAERA I =X LK PHEZ A
TDOWKIE L & OHEGELDRY DENCHONWT, BRDIMEDSLETH D,
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BIE Tz XFRAORKEICHFET LEIS DY

E
PRI Y L BABEICEER, £y Ry —#A S ORMEIRE,
%< OETHEICHEA STV, Fic Tk~ k510, F2 LI, 9—n

yANEREE L, ATV TF a— YRR E WO = RITEH &
WOMN, HEEK, 77 A=A T Y TEZLZL OEANIBIERGENIZE —

IFXFALNIHTERLTND, B —7 % ZIFFEMIC, FRER 100CICH
AT L MR 2B BRE . 120~140CTORME, M L0 AR A
b 2 ETIEL LD 49,

T AR Lo MBAFERHICDO W™ TIE., T4 E T ogas
chromatography-olfactometry (GC-O)% H\W 7272 T < OFEXK 7 D3 EE S
T3, Z0OH T, 3-(methylthio)propanal. 2-ethyl-3,5-dimethylpyrazine,
2-propyl-3-methylpyrazine . 2-methyl-3-furanthiol . bis(2-methyl-3-furyl)
disulfide. 2-acetyl-1-pyrroline. 2-acetylthiazole. 2(£)-octenal. 2(£)-nonenal,
(K, E)-2,4-nonadienal . (£ E)-2,4-decadienal . 1l-octen-3-one. 2-octanone .
2-decanone , 2-dodecanone . phenylacetaldehyde . B-ionone . 2-furfuryl
2-methyl-3-furyl disulfide (FFFEHIRERAST & F ATV D 25 363D KT
cooked potato, meaty D& ZFFM: % D, 3-(methylthio)propanal & 2-furfuryl
2-methyl-3-furyl disulfide 3BV FRFLRA~OFLEREmWNZ LRI TN D
ZHBWIETIL, BHRET 4 TR AR & U IXE#RhHE L Twn
Do LinL. FRD BRI L7272 L& BICERAE L. roasted flavor, boiled
meaty flavor. sweet meaty flavor 72 EOFEZFFOE— 7 = F A ZHOWNWT, £

DTG T DHERMT DFFEIZ R SN TNRN,

ZI T, BI3WETIHE, E— T =X RAOREICHTH G T D EHERMT OffEH & |

BRSO ERERFEOBWA 2T o7, BEMICIE, E—7x2F 20D
solvent-assisted flavor evaporation (SAFE) 407K 57> 5 Aroma extract

dilution analysis (AEDA){% & high flavor dilution (FD) factors O &2 &
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V. FEELIR ML, BIZAI vy a T A MIIVRICHFGFEOE N
BRGT ZRA Uz, R Lo 5B RAS &2 B — 7 = % X BRI AR IR
I UTe KRR & & — 7 =% 2O RKRFEEZ TRl Clie L, T EhoF S
FEEFHi L7c, RICKBFRRDTDT T4 va s TAM, AIvya T AR

AT O FIZ LV BAERRT OB M LTz,
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1.

I. MRROTE

A
ATORKIIL IV~T VR o F O RS L AL,

E—7 % 2 DFRMS O

t'—7 % 2 (Bordon Beef extract; JBS S/A #t, Brazil) (20ml) %
TF /LT —7/b (20ml) T 3 EHiH L, fohicy=F rm—T HHIC
HEARMEET MY U A A @Y Iz —BEiGE L, solvent-assisted flavor
evaporation (SAFE) 788 0% 17 -7z, WIZEHRZ/—2T 100ul &£ 725
F CIRMEZIT T,

Gas Chromatography-Mass Spectrometry (GC-MS)

E— 7T X% ADEFERTIE. Agllent 6890 gas chromatograph &
Agilent 5975 mass spectrometer (7L >k« 77 7 v U—KAEth)
~ modular accelerated column heating (MACH) system (7 A2 7 LR
2t EMAEDETHON Lz, 2ul O —7 = F AFX Y %
DB-Wax # 7 A (LTM column, 10-m length x 0.18 mm-ID, 0.3-um film
thickness; 7L bk« 77 Ja UV—FASH~EA LT, Fx U T
AL LTENY U LHAZR, PHBEE 38 em/s & L7z, A—7 i
FE13 40°CIT 1 2 [EfREFs L72 %, 220°CE T 15°C/min O ETHIE L, &
12 240°C % T 25°C/min O#ETHIE L, 240°C T 3 3 frEF L 7=, GC-MS
FMETLIT: 27U » L RAE— R JEALERE, 200°C; purge on time,

60 s; scan range, 29-350 amu; A X ¥ VIHEE, 2.2 scans/s.

Aroma Extract Dilution Analysis (AEDA)
GC-O %5 & LT Gerstel ODP2 (7 27 Wkt 2 H L=, 2ul
DB —7 =% 2 FHEMW Sy % DB-Wax 777 2 (10 m length X 0.18 mm
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i.d., 0.3 um film thickness; 7L > b « 77 /o U—R St ~FEAL
720 GC SfFIE RRCFREA GC-MS S&ff L [F] U Th %, 45557 @ FD factor
(IB AR D GC-O THUA W] RE 72 e KA IR L (254 2 A IRATR EH &
& LCHIE L7z, FD chromatogram |d, 8 &4 D =F A /X— K/ XK /LD-
Iz o= LTz

5. BREIORELER
FREOREIEX, GC retention indices (RI), Wiley mass spectral
database (John Wiley and Sons, Inc.) & D~ A A7 kL E#E, fEUHESK
& DFEXFHEHIIZ L VAT o 7o, [FE SN EHRNT DERIT, KIEHE
I A B V2 TF L =T TN LTIE A o X — R 5 B —
7Y T mfEkEE I REH L,

6. FIEMRIKL E— 7% X0 LB
(1) ~=xv
B — 7 =% ZDOFXFHHIZ DWW TR S 17z 3 44 DR/ SR T 2 [H
M0 IR LI AT o 72 (n=6), #tatAo7efirid, t e ) 2 Hvie,

(2) FHmHEHA
E— 7 2% R EE— T =% R EIEFE AR (taste-reconstituted pork
stock : t-Rec) (Table 6)DHEZIZ LV | B —T7 =X ZDORMELZ KRBT 5 4O
DU TOFERFEMEZFFMEE & L TE®E L L © roasted flavor
(oven-cooked meat with surface browning-like flavor). boiled meaty
flavor (boiled meat without browning-like flavor), sweet meaty flavor
(caramel-like sweet meaty flavor), overall similarity (overall similarity

to beef extract),

(3) o7
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AT & DI L 2 F1E DIt » T —T7 =X R BRS o (7 X/
2. ATP . HE. Al JEENE) Z21Tv. SafrElICESnwTe—7
T A R AR (taste-reconstituted beef extract ‘t-Rec) Z AL L 7=
(Table 6), FD factor 7% 32 LA EDOEFK T ks H L IFFRCH G E DO EWE

X4 RS % t-Ree ~EBMWEHTRM LY 70 (%542 CM7, CM4) %3l
L7z,

(4) 'Efeatih
ARG » TR Y A iUz, A3 ) 2 M ERL 5 2
DFHEEF (ZOWT, G-l > 7% t-Rec . BE—7 =% X L L, &
& 1.0 (not perceivable, = t-Rec), 2.0 (weak), 3.0 (medium), 4.0 (strong),

5.0 (very strong, =beef extract)|Z CREAFHT 21T o 70, 15 DN TR DK
I 2RI LT,
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Table 6. Composition of taste-reconstituted beef extract (t-Rec)

No. Compound name Concentration”
(ma/1000)
1 L-threonine 0.83
2 L-proline 0.19
3 glycine 0.68
4 L-alanine 2.34
5 L-valine 0.41
6 L-methionine 0.24
7 L-isoleucine 0.19
8 L-leucine 0.34
9 DL-tyrosine 0.46
10 L-phenylalanine 0.32
11 L-arginine 0.41
12 L-histidine 4.28
13 monosodium glutamate 0.63
14 L-glutathione, reduced 3.95
15 taurine 3.02
16 creatinine 7.20
17 NaCl 10.70
18 KCI 49.60
19 L-mannose 0.10
20 D-fructose 0.25
21 D-glucose 0.50
22 L-lactic acid 0.43
23 succinic acid 0.63
24 inosinic acid 2.67

2 Concentration in beef extract.
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7.

Ay v ar7 R ML BREERRS OFY
PRIV, R 6 & [RFIEICTTo 70,
YT E CMT b FREERRS A I v b Lich 72l LT,
2,3,5-trimethyl pyrazine (OM1-1) . 1-octen-3-ol (OM1-2)
3-methylbutanoic acid (OM1-3), benzaldehyde (OM1-4). fulfuryl alcohol
(OM1-5). acetyl pyrrol(OM1-6). 4-hydroxy-2,5-dimethyl-3(2H)-furanone
(OM1-7), HV 7% CMT & DHEICER N TSR Y A b it L7,
BHRERHEIZIB VT, 2SR U A NI CMT7 12X 5 2RO EME (overall
similarity) IZ 2>\, #Fs8 1.0 (different), 2.0 (little similarity), 3.0
(similar), 4.0 (almost the same), 5.0 (same)|Z TRl i 21772, 6
NI RE RO EZE T T 7 ~Tay kLT,

TT 4 v¥arT R ML BERES ORERAE
ROV FHIE E R OVERERMI L. ATE 6 & RFEIC TITo 7,
P T IE, trec ~TFRLERK S E 1 KO T OERBETT 7 4 v a v
Lz 72l Uiz 2,3,5-trimethyl pyrazine (AD1), 1-octen-3-ol
(AD2) . 3-methylbutanoic acid (AD3)
4-hydroxy-2,5-dimethyl-3(2H)-furanone (AD4), %> 7 /L% t-Rec &
DB N TR Y A bt L7,

. A I v a TR M BAEFERERS ORI

NIV FHIEE H R OVERERHINIL. AIE 6 & [FEFHEICTITo T2,
Y7L, CM4 06 TRUERRT Z 1 ko d >4 Iy hLizhr 7
ZAHEL L 72 2,3,5-trimethyl pyrazine (OM2-1). 1-octen-3-ol (OM2-2),
3-methylbutanoic acid(OM2-3). 4-hydroxy-2,5-dimethyl-3(2H)-furanone
(OM2-4), %% 7% CM4 L DIBIZIBVN TSR Y X bl LTz,
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M. #&R

1. HFEBEIRST DRIE

E— 7 X AFK S 2B 0RIZE D | 3 A DR T —ZT
BV X 21T > 7o i . roasted flavor, boiled meaty flavor, sweet meaty
flavor OFEZH L, E—7 X 2AOFR L LS HHL TWZ &b,
SAFE 78RIEIC L W B — 7 T X ADORHEXD A, IS hTno 2 &
DR S T,

B\ T AEDA JEIC K D E— T =X A F BRI OREE T2, %
DOFER, 7T HFZAL D FD factor 28 32 LA E& /~ L(Fig. 12). A FD L)
R E. = S Vet 23,5 trimethyl pyrazine . 1-octen-3-ol .
3-methylbutanoic acid, benzaldehyde, fulfuryl alcohol, acetyl pyrrol,
4-hydroxy-2,5-dimethyl-3(2H)-furanone (Table 7).
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Fig. 12 (a) Gas chromatogram of the volatile fraction of beef extract. (b) Flavor dilution (FD) chromatogram
obtained by application of aroma extract dilution analysis (AEDA) on the volatile fraction of beef extract.
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Table 7. Aroma-active compounds (FD 232) identified in beef extract.

No. Aroma compound® Aroma quality” RI°  FD factor® Conc(epr;trt;stlon
1 2,3,5-trimethyl pyrazine roasty, nutty 1320 32 0.185
2 1-octen-3-ol mushroom-like 1321 32 0.002
3 benzaldehyde almond-like, floral 1544 32 0.169
4 furfuryl alcohol sweet, fermented 1559 128 1.144
5 3-methylbutanoic acid animal, cheese-like 1586 32 12.745
6 2-acetylpyrrole sweet, caramel-like 1891 32 4.705
7 4-hydroxy-2,5-dimethyl- sweet, strawberry-like 1956 32 5.210

3(2H)-furanone

# |dentification was performed by comparing the following criteria: retention index; aroma quality perceived

at the sniffing port; mass spectra with reference compounds. ® Aroma property perceived at the sniffing

port. ¢ Retention indices determined in comparison with a homologous series of n-alkanes. ¢ Flavor dilution

factor. © Concentration in beef extract.
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K[EHERIK L ©— 7 =% 2D LBEHE
[FESNTEEFERRTDOE =7 X AERICB T 2 H5E LRI 25

(2 FD factor 7%32LL LD 7THSHS) % t-Ree ([ZIRINL7=H 7L (CMT)
IZ2W T, t-Rec & B —7 =% R & O GG 2 B S 32 U L 0T 7,
ZOfER, t-Rec (1.0 ) (ZHAT, CM7 OREANAETOHA TH<L 72
V. HlZ. “boiled meaty flavor” (1.0 s5—4.5 /5) [ZHOWTIERE < Ak
L, BE=7=x=% 2 (5.0 /) ICEWEER & 725 7(Table 8), ZD XK 51T,

AR T — 7 X AFLRFHEICET 2 BEMENEBONENDL, AT
BIZEWE—T7 2% 20HFEEHQLANIE L R &7z 2 L3R S
e,
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Table 8. Comparative flavor profile analysis of beef extract and taste-
reconstituted beef extract (t-Rec) and complete mixture consisting of seven aroma
compounds dissolved in t-Rec (CM7).

Average score

beef extract t-Rec CcM7
roasted flavor 5.0 1.0 4.4
boiled meaty flavor 5.0 1.0 4.5
sweet meaty flavor 5.0 1.0 4.4
overall similarity 5.0 1.0 4.4
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3.

Ay v ar7 R ML BREERRS OFY

T HHEERET DD, FRCHFGEOROVERK D EZRET XA I v
a T ANEToT,

Z DORER. 2,3,5-trimethyl pyrazine 721F & BRU 72 OM1-1 (3.2 £34
p<0.001), 1l-octen-3-ol 72} Z B\ /- #pkiik OM1-2 (2.8 5 p < 0.001).
3-methylbutanoic acid 72F & FR\\ 725 OM1-3 (2.7 & p < 0.001),
4-hydroxy-2,5-dimethyl-3(2H)-furanone 72} % FR\ 7= A Ak OM1-7 (3.7
A5 p < 0.00D) LML, CMT (4.4 DB DITHRTHREIKLS 225
7= (Fig. 13), > £ v . 2,3,5trimethyl pyrazine . 1l-octen-3-ol .
3-methylbutanoic acid. 4-hydroxy-2,5-dimethyl-3(2H)-furanone 73 &™—
7T X AORICH G T DRICHFEEORmOKD THD EFE X BN,

FRIZ T HEDOEWN A TR O —7 =X AEFKUTEBUT 5555 %
BT DRI, 4 FRKT % tRee ISR L= 70 (CM4) IZOWT,
t-Rec & CM7 & DL 2 B SRS K AT o7z, ZOREE. RO
YA (overall similarity) (28T CM4 OFFSMN 4.2 58 CM7 OFF A

(4.4 5) 2L 720 BIZETOHBIZBWT, CM4 OFFRD CMT &
[F4E L 72 >7= (Table 9), ZDZ EnB, 4 FEXKIT 2,3,5-trimethyl
pyrazine | 1-octen-3-0l | 3-methylbutanoic acid .
4-hydroxy-2,5-dimethyl-3(2H)-furanone |t — 7 T A ORI EH 53
DB AHEDEHNVEXK T TH Y AFEICLY =T =X 20OFGE
KR HIELSRESHIZZ E PR TE T,
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Sensory score
o e '
w A > (@)]

[t
O = Ot DN Ot

)

CM7 OM1-1 OM1-2 OM1-3 OM1-4 OM1-5 OM1-6 OM1-7

(e}

Fig. 13 Comparative overall similarity analysis of complete mixture consisting of seven aroma
compounds dissolved in t-Rec (CM7) and OM1-1 (2,3,5-trimethyl pyrazine omission), OM1-2
(1-octen-3-ol omission), OM1-3 (3-methylbutanoic acid omission), OM1-4 (benzaldehyde
omission), OM1-5 (fulfuryl alcohol omission), OM1-6 (acetyl pyrrol omission), OM1-7 (4-
hydroxy-2,5-dimethyl-3(2H )-furanone omission). *p < 0.001 was considered statistically
significant.
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Table 9. Comparative flavor profile analysis of beef extract and taste-reconstituted beef extract
(t-Rec) and complete mixture consisting of seven aroma compounds dissolved in t-Rec (CM7) and
complete mixture consisting of four aroma compounds dissolved in t-Rec (CM4).

Average score

beef extract t-Rec CM4 CmM7
roasted flavor 5.0 1.0 4.3 4.4
boiled meaty flavor 5.0 1.0 4.3 4.5
sweet meaty flavor 5.0 1.0 4.3 4.4
overall similarity 5.0 1.0 4.2 4.4
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4.

FEBFRST DR AR

FrZmEBEOBWRY & L TERIE Sz 4 BRULS OB BRI 2 L2
T T T4 v varTARNETole, TORRE, t-Rec IZHA~T, AD1
5 AD4 DWW O OEE OFERBE L 725 Z L3y hro 7= (Table 10),
HAREIZIE, AD1 D“roasted flavor’ dFF (2.4 )23 t-Rec(1.0 s DFF AT
WZHERE L 72272 (p<0.001), ZDZ &5, 2,3,5-trimethyl pyrazine (%
E— 7 =¥ AFEXUTEB W Troasted flavor’lZ4F 5 L TW\WA 2 E VR EN
72 [AEEIZ, AD2 D“boiled meaty flavor” (2.3 ;2)7% t-Rec (2T <
725 72(p<0.001) = £ /> 5. 1-octen-3-ol IE “boiled meaty flavor’|Zar5- L
TWiz, F£7-. AD3 ®“boiled meaty flavor” (2.2 )73 t-Rec [ TH
< 72572 (p<0.001) Z & 7> 5, 3-methylbutanoic acid !X “boiled meaty
flavor’iZ & 5- L TV 7=, “sweet meaty flavor’ (2 DUV Tld, HBNL /R ZEITFE
O LRSI, AD3 & AD4 (%%2.0 5, 2.0 /L) T t-Rec (2T
O OMEM E o T & 2B, 3methylbutanoic acid &
4-hydroxy-2,5-dimethyl-3(2H)-furanone i£ {2 “sweet meaty flavor”(Z %
B LT\ ATREMEDS RIE S U72,
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Table 10. Comparative flavor profile analysis of beef extract and taste-reconstituted beef extract
(t-Rec) and complete mixture consisting of four aroma compounds dissolved in t-Rec (CM4) and
AD1 (2,3,5-trimethyl pyrazine addition), AD2 (1-octen-3-ol addition), AD3 (3-methylbutanoic acid

addition), and AD4 [4-hydroxy-2,5-dimethyl-3(2H )-furanone addition].

Average score

Flavor descriptor

beef extract t-Rec CM4 AD1 AD2 AD3 AD4
roasted flavor 5.0 1.0 4.2 2.4* 1.3 1.3 18
boiled meaty flavor 5.0 1.0 4.3 1.2 2.3* 2.2* 13
sweet meaty flavor 5.0 1.0 4.3 1.3 1.3 2.0 2.0

*p < 0.001 was considered statistically significant.
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FRICHFGEO®mWET E U TCRE S 4 FRAMS OB R % 42
TR, HICAIvva T A M Tol, £OREK. CM4 12~ T,
OM2-1 7»5 OM2-4 DWW OO HE DFFRIMELS 725 Z L3 ol
(Table 11), ®IZ, OM2-3 & OM2-4 DRMENT T 4 v a v T AR E—
MR DRER L 72 o7, BAREIZIZ, OM2-3 D“boiled meaty flavor” &
“sweet meaty flavor”MFF s (% 4 2.8 s, 2.5 5)7 CM4(£% % 4.3 5. 4.3
M) DR R AR EMET L @000, 20 Lhb,
3-methylbutanoic acid (L ¥ — 7 = F 2 HLIZFE VN Tboiled meaty flavor”
DI 5T, “sweet meaty flavor’lC b %5 L TCWDH Z ENRENT, &
12, OM2-4 D“sweet meaty flavor” (2.6 5)75% CM4(4.3 S)IZHERTRE L
KT L72(p<0.001) = & 75, 4-hydroxy-2,5-dimethyl-3(2H)-furanone /Z

“sweet meaty flavor’IZH G L TCWAD I ENX otz TT 4 vy arT
A N TIT ERRFEDERTE o722 D FEHXES R R
T2 2 LT, FREPHIREINTND Z &R I LT,
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Table 11. Comparative flavor profile analysis of beef extract and taste-reconstituted beef extract
(t-Rec) and complete mixture consisting of four aroma compounds dissolved in t-Rec (CM4) and
OM2-1 (2,35-trimethyl pyrazine omission), OM2-2 (1-octen-3-ol omission), OM2-3 (3-
methylbutanoic acid omission), and OM2-4 [4-hydroxy-2,5-dimethyl-3(2H )-furanone omission].

Average score

Flavor descriptor
beef extract t-Rec CM4 OM2-1 OM2-2 OM2-3 OM2-4

roasted flavor 5.0 1.0 4.2 2.6* 3.8 3.8 3.1
boiled meaty flavor 5.0 1.0 4.3 3.6 2.5% 2.8* 3.5
sweet meaty flavor 5.0 1.0 4.3 3.3 3.4 2.5* 2.6*

*p < 0.001 was considered statistically significant.
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Im.

BE

TTF4vyaryT AN, AIvvalrTAMITHELNEREND,
1-octen-3-0l & 3-methylbutanoic acid (I E— 7 =F% X (2B T, JL(Z
boiled meaty flavor (boiled meat-like flavor from middle to last)iZ %5
L. 3-methylbutanoic acid |3 (Z sweet meaty flavor (the caramel-like
sweet meaty flavor from middle to last) iIZ%5- L TW\W5 Z E R -o 77,
F 72 2,3,5-trimethyl pyrazine |%. roasted flavor (a roasted flavor from
top to middle)iZ D&, 4-hydroxy-2,5-dimethyl-3(2H)-furanone (% sweet
meaty flavor (the caramel-like sweet meaty flavor from middle to last)

(CDOHFE LT\, £, IRH 4AB/RIEDIIE—T72FRTL > THE
BRFGEI D THDHZ LIRS, BE—=72F 2B\ T, AEDA

XV FEEDEWER D 2 L, IR U 7= F KR O R
ETT4yvarT AN AIvvaryTAMILY, EFERRSOE—
7T X AZBT D ERAEBIAZ L OlL, AERID TTH 5,

— T, MEICTHRATZ L DT, 4 TR EMBVER ORI T 57

KRG O IAT I TN D, DR THGEO @RI 5 i
% bt 1T b o T B v . 3-(methylthio)propanal .
2-ethyl-3,5-dimethylpyrazine . 2-propyl-3-methylpyrazine
2-methyl-3-furanthiol . bis(2-methyl-3-furyl) disulfide .
2-acetyl-1-pyrroline. 2-acetylthiazole. 2(Z)-octenal. 2(£)-nonenal.
(%, E)-2,4-nonadienal. (£ E)-2,4-decadienal. 1-octen-3-one, 2-octanone.
2-decanone, 2-dodecanone, phenylacetaldehyde, B-ionone, 2-furfuryl
2-methyl-3-furyl disulfide (FIEFROFHHIEFR TH D Z &N LN
TW5b, INHEFEXKTDOEREIEIL, “meaty”. “burnt”, “fatty” & £
I TWD 25 36 3D KE|Z, cooked potato, meaty DEFXFHLEEZFFO.
3-(methylthio)propanal & 2-furfuryl 2-methyl-3-furyl disulfide 23 N4+
AELIASDTFENENZ EARRINTND 29,

73



L U INEVERIZ L S 172 200 B &R 1 roasted flavor, boiled
meaty flavor, sweet meaty flavor ZFi{# & 3% & — 7 =X X D% 5HFXK
ROy E LCIEAHEN 2 o7z, T OB E LT, MEVERIE, FREK

FERINPLIER, BE—=7 =% AL, FRERELZFELEREEE L,
BIZMBRME L TV D%, FELEROFXINFLTHDL ZENBEZ LN
D, MEVERTIX, BMLEMNERFEFERR S E->TEY, Zhb
DEMILEWMIZ., FT7T I (%32 Bl) ONEe, &7 I /i (v
ATARAFF =) EHELDORURICE VAR LTS 5B D,

—Ji., BE=T7 =X RF, FRERELZFE LEFERE L, MEAIC I
N ONNERAE TRA D 2 & T, MR ORE 13R85, B —
7 X AMEFD roasted flavor. boiled meaty flavor. sweet meaty flavor
PAERIND, Wood HOWMEIZLD L, B—T7=F XDk & RUT
AATET X B EIRITTHED A A T — RROL &, BICERE CRIES LD K
JSMZ R VAERIND ZERHMBNTND 449, ZDZ b RBFFEIZT
RHINTZE—7 =X 2O FEFLLIIEL, R BhIE S v7z aTE PR
TGy (7R W, BE. B, IREXZ OO Y) RO RRFRE O InE
AR TRRZE LTeT X -V = VRS & bg & 3 DOt KO, 4D
H72 LIchhtt S 2 B DAl « /3 RBOSIZ K0 AR L, boiled meaty
flavor., roasted flavor, sweet meaty flavor DFXFFMEEZ L TWD &
BEZbhb,

Ll ZNDAERA I =X LA LIMEVER L E—T =F 2D %5

BRLGT DIENTONWT, BHRLMENBETH D,

ﬁ
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BAE FRELEWRROSDEY OREMECRIETRE

e

FramlZ T~ 72 L9 IS 2 1T & RIS AN TR Bk (taste) . & 0 (smell) .
BI& (texture), {RE (temperature). £ (color), HI¥ (irritation) 72 &%
S OREFERBZRERT 2, ZHb6Mx OEFIL, BAWICHAEFEH LTS &
EXxHNTWD W, ZOHRTYH, FRIIHEFY OMAEMERIITR, JEK & FEE
nNTWnW5,

I & Orthonasal Aroma (2T 2M9CIC LD &, ZNOHBAVOHEAEERIL
Dip L ENENEINTEM S ND EEZ BN TND 12715,

bk & Retronasal Aroma OFHA/EMIZEE 3 5 HF51%. Retronasal Aroma (Z X
HROHEBBIRZ PLIC, ZRETICHE L LI TV S 1620, —J5 Retronasal
Aroma |3 TBWL S| 2EATL2HERERTHLHIZ LD, KO
Retronasal Aroma ~®FEIZH>WTOIZEIZA 72\, BEIZ L% Retronasal
Aroma OEFRFEIZOWVWTOMIEL LT, HWEE (Fo) —Ya2—20h A
F—F) IZBWT, YalERF =) =T L= "= =T T L— =& W5 L
TGN B D73 46, A R Y —fHIR, FHCERTZLICE TS, ROEHATE LE
SR RIZ DOV TOMSEIL I E TR I TR,

B4 ETIE, BB DSENT LERICKIETRBZ AT~ BELE
BINCHFZE 24T o 72, BRMICIE, 58770 LA 2 R 072 LER DI
R RITTREFMETT O R, BWELERRELZ —EL L, BEL2H
T AREERR DA I v a T AN, TF4varyTARNETHOZ L
T, BELERZERT 5 BRI 2 L7,
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I. #RRUTGiE
1. RIEE
L-Histidine, IMP, ADP |33 7 ~7 /L FU v F Vv "Rt LD,
Glycine, Potassium hydroxide, Lactic Acid, Acetic Acid % BIH /b 524k
£V AMP, ATP |34 U = Z VR T3S L0 . 2 ook
SEITFY MR TR A S LV A LT,

2. BELOWH
HOTTHEA L7 Z 4 Fo L, W8 L7-BE T 2 M T4 T L7,
PR THR, 77 HEZRD R o, SHIRIZ T4 C L72 AL 4kg &K 6.5kg
AR, BT 2 E THATIEAL, BSHRIKICL, 727 ZRE 215
95+2°C T 4 FFHIEIAATE, 4 B v F o _X— =Tl L., 7 U7
IRFRTZ L 25T, B2 LIIMEMAR £ T—21CTHRE L7,

3. FBX - EWREEEIR L BTZ L OB
(1) »~=xv
NI, TIROBIZ L DOF ((HIBEN D A—T : ROFERASA)

ICHE T LERE LY (TMeaty flavor | @ BROFERR S #HML7-
HICK D7 LESX (Retronasal Aroma) 585 0O HHE & SN 9~ 5 Flilfs &
1Tole, FEABHAMRA TE2HOP T, I, FEHBE LERMED
R AR TE D 10 4 &2 33k v & LGRE LMl 21T - 72, St fg
Frid. tBoE (D %2 vz,

(2) yo7n
W2 LEK[EEHLAY (210ppm) ((Meaty flavor) : MO FEK S H)
R (0.4%) IBE /KK (soup stock aroma: SA)IZ., FER & DK
Dunkel 5 39D EIT L2 CHMEIZHE & 72 L R TH D 28 B
/7 (Table 12) ZRML7-FR « B (complete mixture of 28
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taste compounds :CM28)ZFHBL L7-, Vo 7 NEHZ L L DIz
TR Y A R,

(3) 'Eneskh
MR » ZNC TR Y A i LT, SR U R MIHELE
KDFRFEZHOWNT, FHEEY 7 % SA, 72 L Ltk L, §EA 1.0 (very
weak, = SA), 2.0 (weak), 3.0 (medium), 4.0 (strong), 5.0 (very strong, =
T2 N CRER T 2 T o e BN RER OB E R T T 7 ~T a
L7z,
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Table 12. Composition of taste compounds of chicken soup stock

no. compound name concentration (mg/100g)
1 L-Lysine 2.308
2 L-Glutamic Acid 2.128
3 Glycine 1.680
4 L-Threonine 1.604
5 L-Alanine 1.452
6 L-Proline 1.348
7 L-Serine 1.312
8 DL-Methionine 1.172
9 L-Arginine 0.964
10 L-Aspartic Acid 0.544
11 L-Leucine 0.504
12 L-Phenylalanine 0.400
13 L-Valine 0.268
14 L-Histidine 0.196
15 L-Isoleucine 0.180
16 L-Tyrosine 0.812
17 Inosine 6.000
18 IMP 132.8
19 AMP 4.000
20 ADP 1.320
21 ATP 0.480
22 Hypoxanthine 0.560
23 Lactic Acid(85-92%) 81.40
24 Acetic Acid(2%) 36.00
25 KOH 19.00
26 K,;HPO, 180.0
27 MgCl, 15.00
28 CaCl, 0.044
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FIvvar7TRAMIELBERERIREF T 5 2R DR

REVIE, BT 3 ERIFEICTITo 7,

Yo7k, CM28 725 Table 1 0 28 EBE 3% 1 3 o4 I v b
Lieh o e il LT, 4 0 71 %& CM28 & DHHRIZIBN T/ Y R
Ffi L7,

HREFHmIZ W T, Rl ITERE T » ST Y A hfit L7z, )
RV A MIBLZLEROTREIZOWT, 7t 7% SA, CM28 &b
1 L, #F4 1.0 (very weak, = SA), 2.0 (weak), 3.0 (medium), 4.0 (strong),
5.0 (very strong, =CM28)IZ CREAFHIT 21T o7, H O ROFEHE
BRI T 7 ~T v b L,

TT4v¥ar7 A MILDEIHEBRIREF T 2 2R OREHA

SRFVIE, A 3 ERFEICTITo 72,

Yo7 ME, SAITxIL, AI vy a T A MITEERMD 3.6 R T L
PR To BRI H WM LT VAR LT, &Y 7% SA LD
BAZIRBNT/p Y R bafiE L7z,

HRerHIZ B W T, AR IR » 7N ToIRr U 2 Rt L7z, 23
2V A MIBLELEROBEIZOWT, Gl 7z SA, CM28 &t
B L. 3Fm 1.0 (very weak, = SA), 2.0 (weak), 3.0 (medium), 4.0 (strong),
5.0 (very strong, =CM28)Z CREAfTHIT 21T o7, 3 DTk ROFHE
BT T 7 ~Tay LT,
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II.

1.

R

FL « 2HREHERIK(CM28) & B 72 Lo HETilh

CM28 DT LERRE A MR T D412, SA EHTEL & DG4
B ANFIUC K D T o7z, £ ORI, SA (1.0 K) ([ZH~T, CM28 DFF
MR 43R ER0 . HBEL (5.0 5) ITEWEER E 7257 (Table 13), Z®
91z, SA & CM28 IZFXIRENF CIZ b b, HRDRR R
MRS e o722 D, FRTE L RBIRAG OAFEIC K D BHR DR R D31
RINTZZENHA LI, EZTOHLELERKG DA I vra T A K,
TTA4yvaryTAMIED, BEWRMS DB LE D ORRRREICRIT
SRR LU ISR L 72,
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Table 13. Comparative meaty flavor analysis of chicken soup
stock and soup stock aroma (SA) and complete mixture of 28
taste compounds dissolved in SA (CM28).

Average score

chicken soup stock SA CM28

meaty flavor 5.0 1.0 4.3
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FIvvar7T A ML LIBFEXTERREF T D 2R OMFEH

2L 28 BRI D BTE UERIRE 28R T 5 Ry & R 9
R TEAGTOFI vy arT AN {ToTlz, EBERKIL, SA % 1.0 AL,
CM28 % 5.0 /& LTHWE,

ZORER, GluAIvyary (1.9 55 p<0.01), IMP A= v = (1.9
M p<0.01), KeHPO4 A I v g (2.6 A5 p<0.0) TOFEfIZ, T
T3.0mLLFEZ2D, CM28 (5.0 ST, B2 LEXREICE T 53
RBELIERWMEZ R Lz, 2R DI T, RWEERZR L72D 23 Pro
43I vvar (3245 p<0.01), Ala 43 v 3 (3.3 4 p<0.01), His
F 3 wia (8.8 45 p<0.01), Lys A3 v 3 (845 p<0.01). Met
4 v a(3.4 4 p<0.0l), Leu 42 v ar (3.4 4 p<0.01), Tyr
FIviar (38.445 p<0.01) . ATP A4 vi 3 (3.4 4 p<0.01).KOH
FIvvar (345 p<0.01), AMP 4= v 3 (3.5 4; p<0.01),
MgCle A2 v g (3.5 4 p<0.0D)78 3.5 f72LLF T CM28 (5.0 £l
RTCFEAEDMEL 722 72 (Fig. 14),

VI EOFER S, Glu, IMP, KoeHPO4 23E 72 LEKIIRIC BRI E 59
HEWHETHY . RIZ Pro, Ala, His. Lys. Met, Leu., Tyr. ATP,
KOH, AMP, MgCly B%7° LERMMICHF 525 ZHE D TH D Z &N
L7,

RbFGEOEN (3.0 RELT) 354 (Glu, IMP, KoHPO4) % A 7
N—7" (A, RIZEHFHBEDE (3.5 SLLT) 11 A4 (Pro. Ala, His,
Lys. Met, Leu, Tyr., ATP, KOH, AMP, MgCls) * B 7 /v—7 (B)
ELTUTFT T4 vvaryTARNEIToT0,
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Fig. 14. Comparative meaty flavor analysis of complete mixture (CM28) consisting of

28 taste compounds dissolved in SA and the same mixture in which each taste

component was omitted(* p <0.01).
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3.

TT4yvarTAMIELOBETEBHREH T D 2R DFEH

FIvvar7T A MY RHESNTEHE LEXRERERBICEST 5
14 5555 (A+B) [ZOW T, HEFROZNRD 1 B BHMBIRICE D b D, #E
By DAEENRIZE Db ONERT X 1 G THODT 7T 4 v =
YT A RNEIToT, EORER, EORMSIZBNTS SAICHNTHLELE
[ROBERBEN < o722y, T35 ML T LAY, CM28 (5.0 47) I
ARTIRLS 72072 (Fig. 15), DFE V| 1 A HIMTHIZ L HER ORI
EARE SR TIEDTIRA N oTe, Flo, I v a T AN
THRICHRT Dk & L TR ENT A Z7v—7 5% (Glu, IMP,
KoHPO4) 2300F L M IZHE R TEERDES LS R BN o722 &b,
TNHEIE. 1 ERSERNCF G5 O TIER < ks & OMAEICE
WOV R A H T 5 2 L AR ST,
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Fig. 15. Comparative meaty flavor analysis of SA and the same mixture in which
each taste component was added(* p <0.01).
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ZZ T, A ZV—7 %y (Glu, IMP, KeHPO4) DA HERN 4R
TR, A ETHLLIF 2T OSA~NT T vy a T ANELT
ST, TOFER, Glu+KHPOs (2.6 51), IMP+KoHPO4 (2.5 50) 1Tk
X Glu+IMP @ 2 fifA GO 7 AOFEA (8.7 ) &Ll
V.3 AETIRMUIZY 7V ORER (3.9 /) 12 7o 72 (Fig. 16),
DFED, Glu & IMP ® 2 o2 #AaGbE 5 2 LT, BE LERDER
TR A RE SHMTE L Z &L,
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4.5

3.5

1.5

0.
0

SA Glu+IMP+K,HPO,  Glu+IMP Glu+K,HPO, IMP+K,HPO,

Sensoryscore
N 3 w

[N

ol

Fig. 16. Comparative meaty flavor analysis of SA and the same mixture in which
taste components were added(* p <0.01).
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W T, B ZA—ICEEND %, WERET X 7 BR(BD, 2R EY)
BH(BID., BEEIEBIDD 3 2O 7 L—FI24H5F T, #nthn i A (Glu,
IMP. K:HPO,) &fH&H(A+BI, A+BII, A+BIID), SA ~7 5 4 v/ 3
VT A NEIT o, EOREE, A+BIIL (3.8 /5) 733 SO H Th b AN
B < WICA+BIL (3.7 50 @< e p#Hm &2 -7 (Fig. 17), 2% 0. B
T N—FITRONTIE, EEEEBID, EEREEYEBIDOIET, H7EL
FHRODRELTRE & 58D D8 m & 7o 7z,
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Sensoryscore
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[E=N

0.5

A+BI A+BIlI A+BIII

Fig. 17. Comparative meaty flavor analysis of taste compounds dissolved in SA.
A: Glu+IMP+K,HPOy, BI: Lys+Ala+Pro+Met+Leu+His+Tyr, Bll: AMP+ATP,
Blll: KOH+MgCl2
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S 52, BII ® KOH & MgCls £ Z D72 LA KIH MmN F 4 g7
T 5%, KOH & MgCl ZhZ1 A (Glu, IMP, K:HPO4) &FAAE
(A+KOH, A+MgCls), SA~T 7 4 v a VT A N&fToT-, £ DFER,
A+KOH (4.1 /) K A+MgCle (3.8 &) o &H 5 % A+BIII A% L, E o
EVEEE AR L7=(Fig. 18), 20O Z &b, BEEEMEBIIIZ IV T,
KOH. MgCly ti2, 72 LERDOBEREIRE 2 M oM & 720 | FFiC
A+KOH D582 F73 i WM R & 72 o 7z,
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0.5
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Fig. 18. Comparative meaty flavor analysis of taste compounds dissolved in SA.
A: Glu+IMP+K,HPO,
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IR EFBIIDIC R T, B E (BID b 3572 LEX DKL IRE %
BRO DM N -T2 Z LD, B LERMERAENFE - A (Glu,
IMP, KeHPO4) +KOH (T BII ®ff45rToh o AMP & L< 1% ATP Z# 5
O (A+KOH +AMP, A+KOH+ATP), SA~7 7 4 v+ a 7 A N&AT
o7z, TORER, AYKOH+ATP (3.5 1) TIERERAMEMER & 72 5 72238,
A+KOH+AMP TiFRERMN 4.2 R EmWMER & 700 . A+KOH LY BIZH
72 LR D IR L 2 #5095 i ) Ao L 7= (Fig. 19),

UboZ &nn, SR LEROERRE 2R 21023 & 2 o,
Glu, IMP, K:HPO4s, KOH, MgCle, AMP ® 6 %5 CTh 5 EHELZ I
77

92



4.5

SN

3.5

w

Sensoryscore
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1.5
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0.5

A+KOH+AMP A+KOH+ATP

Fig. 19. Comparative meaty flavor analysis of taste compounds dissolved in SA.
A: Glu+IMP+K,HPO,
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B%BIZ, 2D 6 e b (A+BIII+AMP), A, A+B @ 3 S0kl
IZOWT, PN CSA T T4 v arT A REITH)ZET, 6T
KO UERFEMEZ TN L7z, £ D%, A+BIII+AMP (4.0 &) (3,
A (3.7 8) X0 bBFEAAEL. £72 A+B (3.9 41) LREBEDREZ R LT
(Fig. 20), Z D Z &6, A+BII+AMP 235577 LK O 38 E 2 #5803
DR DFED BT,

U EOfRE#RAET 5L, Glu, IMP, KsHPOs, KOH, MgCle, AMP
DFEIZ 6 [T, THERTZ L) OBE LEROEEIRENER I HH
EIVAGNEY g/
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[EEN
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A A+B A+BIII+AMP

Fig. 20. Comparative meaty flavor analysis of taste compounds dissolved in SA.
A: Glu+IMP+K,HPO,, B: Lys+Ala+Pro+Met+Leu+His+Tyr+ AMP+ATP+KOH
+MgCl,, Blll: KOH+MgCl,,
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Im.

BE

Retronasal Aroma (T X 2 BROHFRNFIC OV TONFEIL, THETIC
HZ < 2RI TN D28 1620 D Retronasal Aroma ~DFEIZ DN T D
WEZEIE D720, BEE IS T2 KX 912, BRIZT K % Retronasal Aroma DM
FREN RN DWW T, HEREEEUC 31T 241987238 U | vanillin, citral, furaneol
BRI, valE, R, 72 BEiRMLizE 2 A, B, 7= BT
RE R RIITF LRV DO, T afEicT, 37 Lb—s3—dk
Retronasal Aroma 7AKE SR L7 Z L HATIY 46, ZH HH5H
MR RERERDP LA EICLD BT NEBX 6N TND 20,
LorL, BAARY =, FICERZLICB TS, ROFRE LEXRT
NYRZOVWTOMRIZINETREINTHRY, HERELICENT, 2
IRFRIC L DR U N AR E B LT DI, AERPID TTH D,

AT 513, Glu KOVNIMP (2 X % 5 FROFAFENF R 5 NT, K DK
WCRIETRENER 720 . Zhb 3D MERTE L OFE R RS
L EHE LTS 4, SRR I 6 ki, Glu, IMP, K& %
NTWZZ &b, FEREERES B ERDBEBEIC L Z L 52T
LEBEABNI, ZTDOH, 9FEWRNSTTHD Glu & IMP 1%, HFEEKIZ
JRISD KA & . Z DEFERN AENICR S SR B D, T ORMENSE
K[OEEREZ O TNV D AREENE 2 b b,

F7-. ¥z BET vanillin, citral, furaneol FXMEIR I AL D D L [FIAR

VR EF D OMAETEERBNZ VAR ST CHEEERAE D 0
TN EREZ NS, FIH L7872 LHIZIE MSG, IMP 34 FNTE
V (Table 12), Fx NET- LOBREZEL T, HB7- LEXE MSG, IMP

DHMEEIZHOVTELS ORERBREZAL TVDL 2 b, ZNHMAEET
W LERBN RSB BN,

E BT, ABFZEICBV T, AMP RNEXKDRRRE & 586 S 2R~ L
7z ZOEME LT, AMP (X MSG & 5 EBROMEREDRZ KT &t S
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NTWDZEND, AMPIRINC K% 9 EHROMEHRIC LD F Y DR RAE
IR DT LR S Tz,

L2l 2D BERETIC L 2 BRI A T =X DTN TR
A\, AR IZ I\ TRE & Retronasal Aroma DO RIPE D FlE 23
Z ¥ . Retronasal Aroma &URORIHNRF SN D Z & THBINDE R
S5 BN A B DFFEIC LY | FEERICEROERENET 5 2
CICEDVHEBENTWLARESL B R DD, BB EZMIET D 720ITIE,
R & /R OFFMEEIZBN T, ~y RAR=Z2HDOFKES

i, KO, Retronasal Aroma O #7253 Orthonasal Aroma &5 &
TZEREHM NS BMLETH D,

S
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e

AL TIL, ERTE LOREICFTHF G T 2 BRSO & BT L EBEAR
DRFELINCKIETHEMAEZ BN E Lz, B, K. FORD 5 WVITE 2R
FIANTIED BT LI, I+ F LV meaty flavor <° fatty flavor &4 A9 5 =
EnD, BAZIZUSHE LT, FE (G, A, B, Bk (T1av, 7
). W7 TR E, HRFTREOR—2 L LTIRAEHASN TS
BIELOEE /2R —RA L 725212, 7 rORBNITXZOME ZIER IR L
TRV, ZNOHERELOFHET. 2 < OBBADRWHEORITER & #L5R
MOHEAERQLIL, ZT#HAINTETWD, RIFETIE, FEO ey =7
DN E/FT, SR ULRBEEZ BURTAE . T OMBELZ BEICHBL L TR
LESHELEREE LTHWD Z EICLY, SHRELOREMICES T 5FR
Ry RS 5 2 LIk Lz,

1 WICBWTIE, KEKAEEIER X AEDA(Aroma Extract Dilution
Analysis)iEIZ LV B LHFOFLXIFGEORBMELAEY ZRE LIfER, FD 7
77 2 —16 LL LD TG NEE STz, B ARG 2 VO 7o IR INEEm RS
. FD factor #% 64 L bk » 4 F X &k 4 ( methylpyrazine .
2-ethyl-4-methylthiazole. 3-(methylthio)propanal. (£ E)-2,4-decadienal)
W LERFEICR DFGT M0 E L GRES N, HHEOREW 4 5y
UM UTo R IIR 72 LEROBFBMER S <. HERSNELEBES N
T EWRENT, BT, FHEOEW 4 OOV T, I varT A b
No, BRSO % BRI 2 R LT,

2 F|ZBUV T, SAFE(Solvent-Assisted Flavor Evaporation)i%is & O
AEDA IEIZX 0 2 VT A4 TORE LT OFER G HEOEMEE )% 8 IE L
THEF, FD 7 7 7 #—64 /5 2048 O 15 fRMNERE STz, FIZAI v =
YT ANMIEVFHEEOEWE D ZK D IAALTERE R, acetol, octanoic acid,
§-decalactone, decanoic acid D 4 %5337 V7 X2 A 7 OIKE LEHEXFHEIC K D
FhHET O E LTEESNT, FHEORVY 4 5y 2 0L 7o iRk I
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ELELIOHBMENE L FHRANE LS EESNEZ LAVRENTZ, BT,
TEHEED@EW 4 IO T, 774 v a7 AMBRIOAI vy a T X
E D BT DIKTE LIZE T D ERERHEZ M L7,

H 3 EICBWTIX, A= Ry Fa—, Y—RARL, WEFEREOR—2 L L
THEMICHRAF CIESEASN TSI E—T7 X 22K L, R TR LM
HAENTWS JBSS/A# (7T 2L) D 1st 7' L— Kb —7 =% X (Bordon Beef
extract) (ZDOW T, ZORMEICTH ST HER AT ZMHBA LT, SAFE (BB X
AEDAEIZ LY =T =2 FZ AP OFELR T FEOmWMbEM 28 E LI-#E R, FD
Ty 72 =32 LD TGP REI N, BIZAIvaryTAMIEVEHE
JEDOBE WS ZR D IAATERE R, 2,3,5-trimethyl pyrazine. 1-octen-3-ol.
3-methylbutanoic acid, 4-hydroxy-2,5-dimethyl-3(2H)-furanone @ 4 k45373 &
— 7 TR AFLSFEICR O FET Oy L LTERES L, FHEDEV 4 L
SEBMUTZFERIRIIE— 7 =X AFER[OFBMENR <. FhH0 8 EL<
BEINTZ ENRENT, B2, FHEOEW 4 3250V T, 774 v
IVTAMBIOAI v v a T ARG, FROGOE—T X RICBTLE
REARFIE 2 AR L 72,

1END 3EOEABEL T, EHZ LIZIX, ZLOFLKRSNEENTND
B, BHRIZLOEFY ORMEICTHFES T 2FREDTRONTZBO S TH D Z &
MG E o, EEE SRE VI L7272 LA 5.0 5. 2R P AR &
1.0 mE L7ZgHliT, BWZ LTI, BT 4 FXS T, B2 LOBEXUREE
415 BELB0R) FTHEL, KZLTIEOTN4EFRIMS T, KELD
FERFEE 3.6 8 (IKZL 5.0 1) ETHIL, BICE—7=FXTH, b4
R TE—T7 X AOFKFFEE 4.2 i (E—7 %X 5.0 1) EFTHI L,
It key RO ERMLIEZ Si%, SBERATZLO TBWL X WIS
RWZEBRTE D LE2 BN D,

Flo. INOERTTE LOREIC TG T 2FKE L, 72 LB LRRICEK T 5,
TR BE. BRE. 2 NI B NRE R EORGr D RS BEHEIR AR ARG
ICEVAELDEBZOND, TOHRTHEEIO AL S 72 LICHIE &4 57K
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YRy 1oy (77X 7 BR, BE. B, IRESZO0MMRE) 2R 57 3 /-
T VIR =)V IO Z e & 972 BOGRe, TRNIER2~ 6 72 LICHi S v 5 IRE o e
b« SIREOERTE LELSAERD L Lo TS EHEREIND, HE LTS
AR L. BN AL, AR SR OB SN T, WSRO T X /-
TV = VI % S & 972 By BT H 3k oD IR B BB AY. 53 i S i 0D 1 5 D i
MWL Z > TWDb EF 2 HD, methylpyrazine, 2-ethyl-4-methylthiazole,
3-(methylthio)propanal I/l (£, £)-2,4-decadienal (3% 0 SIS 370 A2 ik
LR S ND, Fe—T7xXx 2, FIE2Ea0FRAZFEEE T30
T X -V = VEOR s & T D RS, IEE AL RO T O RIS E Z o
< W %5 L E 2 b k. 235trimethyl pyrazine
4-hydroxy-2,5-dimethyl-3(2H)-furanone . 3-methylbutanoic acid % B % .
1-octen-3-ol |F&E DISH EREMRIE L ZEXbND, —H 7 VT RFATD
JRTE LId, KRR 2 5kt & 5, KEREJE O ISR ED S v IFE & &,
PELIZFR E B E e, 2D LT X0 | IRERBIC RN FR R & 720 |
acetol, octanoic acid, §-decalactone, decanoic acid 234 L 7= L HEZR S 5,
s, IR, FIROIEMIBEMR A L~ & fafflEiCh DA77 U Vi
(18 : 0) 28, HfE 6.4%. KIE 14.4%. 45 15.7%. FEafufghimgeo V) 7 —n
iz (18:2) AR 12.5%. KK 9.6%. FlE 3.7% Th 5 18, MENKIZEIT 25l
EDOREIZIBNT, IEGEA ORHEE KD NENIEE OB/ i ol 3239 ANk
RS O R E LD R IAEE OB R & 77 X/ - 71 VIR =)V RO SR AERR ) 29,
INEVERA ORRERINT X - B VIR =V OSSR TPl 2536 3D ST
W5, ZORMmE LT, BE. KIE. FROIETAREMAENEE (V ) —/L )
WL faFEiEE (A7 7 U ) B30 TRIERERC /i i A ik L <0
TWZLERPEL WD EHESND, —07, SEESS L Lo, IZL 0%
WMERUICBWT, BEL, E—7xx2dic, HFEFEXESD OB, EIBO
AL RISk EZ 2 b5 DX, (B E)-2,4-decadienal (FH72 L) .
l-octen-3-ol (E—7xF ) O 1D THODHR LD KELITFHFGEFEXL
5y 4 1y IR IAEE OB L fE T o T-, ZOFHRE LT, WIZLIXT 2 (R
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Hate) BMETRICBWT, FENZBRESNDG A, FEGEND R,
NERGRERRI L D D FHEN E— T X R LRI L L E ol b B2 b D,
K2 Ui, B K512, BN KRG EILIAE T DI 2 & e hs . WEL
(358 EED WA BRI L1380 | IRERIC RIS T L ThoTo&&
Zbhb, LhL., TNHAERA =X LA MEWE 720 0HE5F
KT DIEWEZ RIS T 2212, BRI LK OIEE S Z /X7 B OFEIZ-DO0
TORRDMIENLIETH D,

FFETIRARTE L2, BREFVITRMO B &) 2 5 EE AR E
RTHY ., TNHIEEBAEWVZESHAEFEH LTS EEX TS, £ T,

4 BIZBWTE, ERTE LERRDERTS LOFR Y QR IREIZ KT T
AR LEBNFIE LT, BE LA T 28 BEWRE S %2, BELERE
EHHE) (TMeaty flavor) : BROFEHASH) ~AI v a v T AN 774w
ary7TAMEITH 2 LT, Glu, IMP, K:HPOs, KOH, MgCl;, AMP @ 6
5y CETE LA RO T IRE 2R T 223 % 0 | #7112 Glu & IMP @ 2 f{i4y
BB DOEDLZET, BWELEROKREREZHBTE L 2 W LT,
Glu 723JaBk (BREF/Y OFEERIER) ZHmT2 2813, ZNETITHHALI
TWAHD 4D Glu & IMPIZ L% 9 FRD, FY 250 REBRIC LT T EEL I~
TEAFZEIE /A STV, KRS, BV ORICER LRI ETICR SN
TWRnoTe, AIFFEICEWTIE, &Y (Retronasal Aroma) Z 3§ 2 Al
SIHRRMC LV EFY OFHEZEB T2 2 LT, &R LIZBWTEE
ROy, FRZ D ERO BNERTE L OF Y T 508290 TR L, L

L. 25 DOH5EZ 23, Retronasal Aroma (Z[RE 415 DA, Orthonasal
Aroma [ZBWT LRV E2 AT 5 ONIERZMFA S TRy, 2 b 2
92 %121, BHASY EFERR S OEBMAEGEIZHENT, ~y RAX—21h

KT DOER, &Y, Retronasal Aroma D772 53 Orthonasal Aroma %

BOTHEREHIASMLETHY | SHOBETH D,

UbED X oz, AETIE, FEOTm OB AOR 12552 LT, &AW

LiiBEZ BEICHBA L TGHR LSRN LA E LTHWS Z 21Tk,
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BREZLO [BWL | FHEICHELGT 2/ 2T 2 LIlclksL, &
ICEBERIIC LD ERTE LERES NI Z e bR Lz, Zhbiik
REIR LSBT A% OEEICKIT 2 WL OO E A Rl Lz, TFE, B
FEBERBEWVICELE T S Z LT BEEADORER & BN - TE 2E IR
TR R 2R BIAL R TRICET 2R FHEM T 2/ 5 720 OB DR
HDPATOINTN D, KRS ZOREMALRNOTEMRTELEF X 5,
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