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Change in Aroma Components of Miso with Aging

Etsuko Sucawara®

* Faculty of Education, Iwate University, Ueda, Morioka 020

Aroma concentrates were prepared from rice mold (kome kouji), cooked soybeans and

miso at different stage of aging by a method with a porous polymer column.

They were

analyzed by GC and GC-MS. HEMF (4-hydroxy-2 (or 5)-ethyl-5 (or 2)-methyl-3 (2 H)-
furanone) contributing to the sweet aroma of miso was not identified in rice mold, cooked
soybeans and miso immediately after miso mash. HEMF was identified in miso aged for 30
days after miso mash, and increased gradually with aging. Maltol and HDMF (4-hydroxy-
2, 5-dimethyl-3 (2 H)-furanone) with sweet aroma were identified in cooked soybeans, and
did not increased during aging. HEMF was considered to be made by yeast, and maltol and
HDMF were considered to be generated by amino-carbonyl reaction in cooked soybeans.
The aroma compounds remarkably increased with aging of miso were 4 aliphatic alcohols, 5
aromatics, 5 aliphatic ethyl esters and 3 others (methionol, 5-methyl-2-furfural and HEMF).
They were considered to be responsible for the formation of miso-like aroma during aging.

Br2EchETAZOEIRFLCOVWTRD LS
TERHELTEN. AZOBERRS OSBRI E
-5 2K Y= —EAVIH J LA BEENRODENTS
210 ZLTCOHERAVTIEE4S0AZOE
KBAEMITEELEOIEERERZERL LT 5,
BEIES>THOVERRBFZ LSOBERERTHD,
Z ik i@ Maltol ® HDMF (4-hydoroxy-2, 5-
dimethyl-3 (2 H)-furanone) #&F53+3+£2oh
722, L L, Maltol BEAK & LicazicdbBLTH
ESNBHLFERIO—>TH-> TRIEFEhHE
KEWRAS TSP > 7. HDMF i@ L TRIEE 1
L bBHTPBTH-7/. 22T, 220HVETR
HEOVWTESIFEHIREL, 2Z0BKRHLELT
#1 ¥ T HEMF (4-hydoroxy-2 (or 5)-ethyl-5 (or
2)-methyl-3 (2 H)-furanone) % [EL#®. HEMF
BN SP Itk > TABEL « S yI»CHEES L
taTH 3. T, Hor—FHFomilzEn i3
b, BECX->TRLsIWOFEEHRIKL 3, K

(Received May 9, 1991)

HL & HSWOREELRIWEOAKLShTVWE. Z
T HEMF O3 2 BEZNOFS5E2Wohicd B0
ic HEMF &B oD Wb 2 BBiK~—EED HEMF
2L, ERMOLO L ERERESEM L THE L .
Z D% R, HEMF a2 BBEEBERICA Z2HOE
ARV EFHE O, 20EEMSBALI 572,
¥72, HEMF 3L x SWTREBRIc L ->THESH
BEBLIAYMTHS 3 EHMESNTVLEY. aZicBV
THAZL LOVHOWESIBWRASETT 2 & & i
TBEDD, ARCEESNTVSEEIONE. £
CTHAMETIE, BZ0FBEN > TV BRBPEEK
SRV Az RRPOZEE O, > BB =T
L, BESERSOREBOENRN, ERNE(LE HER
L7, #ic HEMF o2kt o £k ERNE
{LicEBL, 2 ZROBEKWSTICBIF S HEMF OF
EMEFRAECLI-VWEEZ. O, HEMF &
KHWA I 2 VEDERERED Maltol ® HDMF &
S2VTHZOERREERT L, #ZBR~NOFS%:

* BFREHEER (T020 AFEBKM_EH3-18-33)



1094 HASRTEFPSE $£ 38 % H 125 1991 412 A ()
HEMF & & L{. & 51 HEMF O fhic BakR GRERUESR

KHERL, BN 2ESKRS bAHTHROBIERLFS
TBRLEEZONBDTHOETHRILI.

- -

1. =M

L& &2 (LEKREEHRMEED 2 1AEHRD 1990 £
4B 3HD BT & BHA% 120 HE T, 30 HER
T5EEWMLTEREE L. FHORASEAIZAH &
RLTH3. Fh, HACHOEEERT L KM 6RR
E L7 BB, REEOAZICOOTIISHKESHER
SHFFIR O ERELIE SR I B > TS O E
L, RBZBRELT. Z20ER% Table 1 IZ/RT.

2. BRERMORURUVESHIONE - AT
ERUEBHEMIATERD Y LRI, ¥-32KY=—-%
Howich 5 L BETHAML .. SBEOAZRUER
AE, KBzhZEh 40g iCFEEK 160 ml 1A CEE
WE L. Th%5C, 3000rpm T 154530, #ls
BEL, EB@EAEEL. Ch2E8LE Tenax GC0.6g
EFELLASZA I LCHEL, FREBVMELTCE
K[UBEYEE.

Boh-BESERMRIFR 707357 (GO),
RUOUGCIHEHELI-vRZARY baxt—¥%— (GC-

1. BZOHLWESKRSORMICHESEE

AED SRS BVY 5 X VEBRER > BSD
BRI S FRIISZE({LE Table 2 IZ/R U 12,

HiA#% 120 HOBZ LB - o a2 h oRBE AL HL
EKEEOHS IR Maltol &7 5 7 v{L&AYD HEMF
& HDMF @D 3543 Th - 1o hs, BEKEh SIS
iz HMF i, Th SiaotAER» -8
micE 3 TOERMNZE(LD S Maltol, HMF,
HDMF & HEMF Tl % ORI SEENS
BT &AL /2.

Maltol & HMF, HDMF W#&EAEH» sHiixh,
ZOHBRICHEVENICHINGT 2 LiEh-/. TO
ER5» 5 Maltol, HMF, HDMF ARG A2#&&E LA L
EDT I/ -ANEURIBIC K > TERL, EZAT
DHWESKFS L TCWAERATHBIEEA LN, ¥
7z, Maltol REEMEL > T LABILLTED,
REAZRELBBICER L2 Maltol 2SR L2
ThHHLEbh3s.

Zhicxt L, HEMF REROZEEKRE, KBRUH
ABEBIELRBEhE, o228 30 Ak 2.31
ppm ¥ THEML, 60 Hi%ix 2.33 ppm &7 Y, Bk

MS) ZHWTHHT L. SWEERHERY tRETH RT3 EREAMTH - 1-. HEMF EES K
3. 2L Ls5WIRBWTREROEENTS 3 LMES
hTW3®, BZIHWTH HEMF 38 IcBERbS
M5 L TEESNABIRATHEEELLOND. LT
Table 1 General costituents of Miso
Constituent dgy dggfs dg.g's dggrs dla2}95
moisture (%) 44.3 4.7 44.9 4.6 45.0
NaCl (%) 12.8 13.1 13.1 13.2 13.3
T.N. (%) 1.91 1.89 1.92 1.97 1.97
W.S.N. (%) 0.97 L2 1.27 1.36 1.37
F.N. (%) 0.313 0. 452 0. 455 0.441 0. 447
T.S. (%) 19.7 18.6 16.2 16.2 16.4
R.S. (%) 15.9 15.0 13.7 14.0 14.0
Alcohol (mg/100 g) 104 339 460 569 443
Acid I (ml) 6.0 9.2 11.4 12.7 13.6
Acid II (ml) 7.9 10.2 11.1 12.4 13.1
PH 5.45 5.26 5.16 5.01 4.96

T.N.: Total nitrogen, W.S.N.: Water soluble nitrogen,

Sugar, R.S. : Reducing sugar

F.N.: Formol nitrogen, T.S.: Total
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Table 2 Change of sweet caramel-like aroma compounds during aging of Miso*

rice cooked 0 30 60 90 120
compound 519 soybean day days days days days
maltol — 2.98 1.43 0.78 0.58 0.65 0.24
HMF — 0.01 — — — — —
HDMF — 0.03 tr. tr. tr. tr. tr.
HEMF — — — 2.31 2.33 1.84 0.81

*: ppm in rice mold, cooked soybean and miso, respectively

HMF : 4-hydroxy-5-methyl-3 (2 H)-furanone

HDMF : 4-hydroxy-2, 5-dimethyl-3 (2 H)-furanone

HEMF : 4-hydroxy-2 (or 5)-ethyl-5 (or 2)-methyl-3 (2 H)-furanone

tr. : trace

57T HEMF 13 60 A% £— 712 90 Hi%I2id 1. 84 ppm
Wit y, 120 H%iZE, 0.8l ppm EMBHEDL L.
Table 1 iR L1z & 5 iK% % D—{E k45 Otk Rh

5, 120 HBROAZ R CIBARISEATETVE L
Kbhs, ZoiHic 120 HEicid HEMF B#EL
D LIoTRIEVWhEHRENS. 4% HEMF ©
EEREBROBEHE IO VWTE SIEHIcRETL,
HEMF OB & 2R EFAL v EEL T
5.

Ik, Maltol & HEMF 0A7#HDEED L~ Vi
EfEETH 345, Maltol REEATHEOHATHY,
HEMF 3EBRIc K0 ERSh, ERFREI2RE-
TWwW3EEzoNn5. £7, 10.1ppm icFHEL -
"HEMF D 7kiz#i % Tenax GC %2 Wi I AERRE
2RV, R EAKOLETHLE LT HEMF ofEIX
KERDIET B, 9.8% TH -1 O, HEMF &
120 B 23 D BzD L - BT $EBEICIEH 8.3 ppm
HEHELTWAZ i3, HEMF OBfEZ 0.04 ppb
DFEHMESNTVRY T E52ELME 3 LA Z2DER
NDFERCOBRETHHBHDTEVWLEI LGNS, TO
X5 BEP, AR, E£HEEKDL» S5 HEMF 04 %20
BEINOFESRIEFICRL, BRPOAHZHOBTERR
KEERREEH LEA N,

2. BRI LA ZOEKES

HEMF i T, BkphoszoBcEmRiclEs
THERSEHEOMICT B0, K, REKRERTHEA
AEBIIZBRBENE D > BB 5 F oI
ERMICHEIMEROR > W BSES &K, RERE
RUthAE#ic bR E Wiz 0B oEMAELWE
SN EHE LT Table 3 iIc/RL7-.

Table 3 IC/R&E N7z & 5 ICBRHAR b Ic %R

£ ODEKEST AR 30 BT cickiish, 20
%I0HE TRENERMS -7 LrL, 120 BHic
BREBDT RN bEL AN, TOHZOBEGRERER
Table 1 127K L 7 —#%pK 45 D 3T OFERS 5, 90 AR
DOHEBRENZOIRL, 120 HRTRERXBDLD, B
WIREEL W EA R VW EWHERTH - 2. HxDBESKER
ROBRELOTNHS 2 bDODLEE LTEN LR
CEL TR T EMEEAL. X-TThEDETK
SRBROBENERICE 3 E—FICER LIEBY, 20
BRLIEEINL f2h8, RESKOOBLTIESbH -
fEEZBbN3.

Bggrhic R L, #EimL EFKES I E T vao —
NVEEATE, FEREAMSE, BiBozsrzxsL
5%, Zoftho{tA¥& LT Methionol, 5-Methyl-2-
furfural, HEMF T& -~ 7. [BET V2 -1 Tk 1-
Butanol, 2-Methyl-1-propanol, 2-Methyl-1-buta-
nol, 3-Methyl-1-butanol @ 4 RSy cEMM S S iz,
IhoRBEERRIILET s RBEERSTH B, &
SEi3 1-Butanol DBHMNEVWEE A ZDEREREBEOLERE
bBEP LY EHELTH Y, 1-Butanol 2¥IHE T
BINOLDHAYRBZTHEDOED DERILFS LT3 &
EZoh3,

FEBRATRHICEMPE L > iR BN SHD
FEEETBHESE L TELASNATWS 2-Phenyl-
l-ethanol T& - 7. TOWMDIIKE, HEKETH
Bihah, e OBERRIKBVTOREER TR
RickvEEsh, #inTaEBHEhTHS, KRic
BMAE L » - ks i 2, 6-Dimethoxyphenol T
Hot. TORHIL 2 IVOBERID—DLENT
Wiehs, chEcicazicRiEhTwEhb o7 20D
B RBERBIRBLT RIS, A% H



1096 HABRTHYAE F 38 % F£ 125 1991 £ 12 A (26)
Table 3 Aroma compounds increasing remarkably with aging of Miso*
rice cooked 0 30 60 90 120

Compound mold soybean day days days days days
Aliphatic alcohols '
1-butanol — — — 0.22 0.18 0.36 0.17
2-methyl-1-propanol — — — 0.24 0.24 0.58 0.23
2-methyl-1-butanol — — 0.22 0. 77 0.95 2.86 2.09
3-methyl-1-butanol — — 1.09 2.37 2.62 6.99 4.76
Aromatic compounds
2-phenyl-1-ethanol 0. 02 0.02 0.37 2.29 4.53 8.18 6.62
2, 6-dimethoxyphenol — 0.15 0.02 0.18 0.26 0.31 0.17
ethyl benzoate — — — 0.01 0.03 0.15 0.10
2-phenylethyl acetate — — — — 0.03 0.05 0.06
2-phenyl-2-butenal — — — — — 0.04 0.04
Aliphatic ethyl ester
hexadecanoate 0.71 — 0.16 1.21 3.28 2.31 1.02
octadecanoate — — — 0.11 0.48 0.23 0.19
(Z)-9-octadecanoate 1.73 — 0.15 3.63 5.16 2.70 1.36
(Z, Z)-9, 12-octadeca- 1.13 — 0.30 2.61 6.77 4.37 1.98

dienoate
(2, Z, 7)-9, 12, 15-octa- — — — 0.09 0.49 0.38 0.16
decatrienoate

Others
methionol — — — 0.25 0.17 0.34 0.19

S5-methyl-2-furfural — —

1**

2-ethoxythiazo

HEMF — —

- — - 0.10 0.03
- - - 0.03 0.03
- 2.31 2.33 1.84 0.81

*: ppm in rice mold, cooked soybean and miso, respectively

**: tentatively identified

EFTIRRAZERETOEEBABEA, 0.31ppm KEL

BAKE EDITHINLTW . L->TAZDESIC OHS
L, LW EiBd2BSEATHELELONS.

LHL, Led>0oi#Eovsotsh, A7/
— I tETH 5 4-Ethylguaiacol & 4-Ethylphenol
BEDRKED S BRIETAIENTENE M7, Thb
2RI L & O WEEETIC Torula BEOBRICL D ZFh
FNT2NFBEI =) VEREVEL BT EDHLD S
hTBV® THhoRBOFELEOEESHBZELLLIW
DEIOHED—D>TREBVHLHEEINSE. ZDIEL
IZ Ethyl benzoate, 2-Phenylethyl acetate @ 2 D
T X7 & 2-Phenyl-2-butenal IEMAH 5N,

BED 2BRARVThSREF L IEHOBERIERBLT
BY, AZOBFRHFET AN THZLEEIONS.
2-Phenyl-2-butenal 24k v R E TV 31 B3,

BAZIB VTR ICHROBIICERT 3 2 &b oBk#
BRBALLOFENHZbDLEEZLNS.

Bl = F L x X 7Tl Table 3 IRk L 5 5
OHMBEZE L -7z, ThdotAMidfhiclk<TdE
BMFEFICEL, Ethyl (Z, Z)-9, 12-octadecadie-
noate 13 60 H#&i<id 6. 77 ppm IcF TEL. ATE
HATHROIEEOSRISE, Th ol ERIEN
Bl REIC L > THER LT F AT — v BERT
3. EEIEERO = F VT 2 F Vi C h B IEENTE
BOESLEELB VN, 27 VICIET BEEER
THD, HOBLKOEERT T THIBTOEELH
NThHBEELLNEY. —ficx xF VRFICERE
EoHESH, BREIcLD 27 L0EERCHERIE
5y, FROMIE FBE 2> VERRETL, RBE
BEbBLBDT B ENE B EEEShTVEY. &
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ZzicBLWTHEHOEEERL, BEROBESERTH
7260 B 5 90 Bk E TIRAEEERNSHEL, Zo%KiRA
KRDLEbDEEZ NS,

ZDho{t&4Tld, Methionol A% 30 Hickk
Hah, Zo#% 90 B THINL . Methionol iZP#®
FITLL L e HWBEORD 2L, L 5>00RMED
—2THY, La S0 TRERFICEIDAFA=2EE
C3EMEINTWS® Methionol & HEMF & &
¥, #208uthicdkRash, Lyx>WwEit@L TEE
TERNTHY, #ZDEINDFE FVWLEZ SN
3.

BEOHVWERLEE T 2EELREIRTTH S
HEMF o #EHPoERPEEN LELEMoH L
HSZANVEOERERFO>BRSOEML L EBRBRF LT
HEMF 04 2B BIFI3EEM2—BWEMEICL, &
S i BRI Ic N Y 3 OB I > W T b b
TRELTA L HOBRER ST 3RS ZWHS i
LicWwEEX 2, ZCTAZOERER BKBEREX
BRULHABE#»SHEOAT LB 120 HEE TIC
VDHMABETSERMLAZ,OR—-5 XY =—%
Aot s A B TEQBREYETERL, GC XU
GC-MS ##r% L TiRe L.

(1) HEMF REZEKRE, XKEROHABREZIIISEL
B Eh» -8, 30 B&ITiE 2.31 ppm 73D,
BERICHER T B < AR S iz, k> T HEMF
BL&HOWERBBRICX DEESN, SZHOBTER
KEERBE A LTS hi.

(2) AELoRUINTVLRMOBVWEREKS TS 3
Maltol & HDMF BRZAELSEE S, Bukdic
BsEOhE bl thd, KGEEBELLBDT
I/ -ANF=VRIBICEDER L EEZL SNk,

(8) Fukrhic&RE L, ¥inL 72 HEMF DA D ES
BB T va - VAR, FEERLLAYSTE 5%
IEMBED . F vz 2 57 v 5 & Methionol, 5-Methyl-
2-furfural Tdh - 7. THh S DD SHEP DA FH
DESFERICHEELTWE EEZL SN,

Kb iciEd, APIFEIECEBERENRREICL -7 T
EERL, #EERLET. T, HEEHEMSTIL
FgLivicsazOo—RESOATELTFEVELL
IEHE SRR BILER LI & 3. ARRET
S Y HIEEMEE 2B Y £ L BROKELFRE:
IR EE, EFARFERTMEE, BKEEEr
LoV LET.
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