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Comparison of Aroma Components in Five Types of Miso
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The compositions of aroma components were compared in three types of rice miso, red salty rice
miso (sekishoku-karakuchikei komemiso), thin-colored salty rice miso (tanshoku-karakuchikei
komemiso), and weak-salty rice miso (komeamamiso) which were produced from soybeans and rice,
barley miso (mugimiso) produced from soybeans and barley, and soy misc (mamemiso) produced from
soybeans only. In addition, the influences of difference in the materials and the manufacturing
process of miso on the formation of aroma in 5 types of miso were discussed. Eight samples in each
type of miso were collected from products highly evaluated at the 34th National Miso Competition,
and their aroma concentrates were prepared. Aroma components concentrated on a porous polymer
were eluted with ether, and analyzed by gas chromatography (GC) and gas chromatography-mass
spectrometry (GC-MS). The similarities among GC patterns obtained from 5 types of miso were
evaluated using the concentrations of their 107 compounds detected. The results showed that the GC
patterns of red salty rice miso were almost similar to those of thin-colored salty rice miso and barley
miso, but not to those of both weak-salty rice miso and soy miso. 4-Hydroxy-2 (or 5)-ethyl-5 (or 2)-
methyl-3 (2 H)-furanone (HEMF), a character impact compound of red salty rice miso and shoyu, was
identified in thin-colored salty rice miso and barley miso which are usually aged after fermentation
process. However, no HEMF was detected in weak-salty rice miso and soy miso. 4-Ethylguaiacol,
which was one of the characteristic aroma components in shoyu, was found in barley miso and soy
miso as an important aroma component, but was not detected in miso produced from rice and
soybeans. (Received Jun. 20, 1997 ; Accepted Jan. 12, 1998)

HIRic & > TED REHER, TORBEEELGTSE
BERRTFTHAIc bbb od, Eic B LTRSS
DUMSET I 1. Z2T, BEOBKEREYHARLS
EEHEL, KEOESHACIEIOBFRMENS L,
HKEOERICE > TEBLEZ LN IBRAPRETES
hSABREFRLBRTVAT EEHE LY. KL,
CoBEERAV, Bb—BNNREEORKKEDOES
BAaEMMTL, St sEsRA LT, ERFE
LBLERAOBRIIDVWTEELLYY. S LIREKRE
DRBBREZ CHRIEICE 2 BT, HEOBEIEA Y
ERshaT tEHELPIILE Tho—HORAL

5, FEFORKKEOEELEFIKS & LT HEMF
(4-hydroxy-2 (or 5)-ethyl-5 (or 2)-methyl-3 (2 H)-
furanone) Z&EL, COBEKKSOFKICHEDL 3B
DOBRENT>VT HEE L 109,

—%h, KRIERE L THVW OB IcL-T, X
B, EHRELCTHBICHEI NS, S oI kER
BRick-T, H-HO-¥F BORBKICI-TH %
& RERXNash3, hosoKkEiiehE gy
BEIERE-> TV, ZOBIEMELIERICT 2KS
RHEUFALTORY, 2TT, KFETIR, FEKBOH
BORKD» oBTBRYEARL, ThENFLTES

* S geeEeassl (F020-0066 ¥ FELGEM T M 3-18-33)
w e TR Y & — (F020-0852 & FESRMFTH 3 HiE|REE 35-2)



324 HARRRZTEE

W45 % F58 198E5H

(38)

[T OBELEB LA, RicRO-BEAEHREL
T, HETMCREL, EEHROBIEH IcHEBL 5L
LEELNBIRSOBEERA. 851K, Thook
R o, HBETHV SN KT OMBMERHEPHEORE
B, HAROBEEEC BRSO ME TRSEEHK
BOBFEJIEE~NREIHEBIc>VWTHS»ic L
fo, B EEHMEERCERETESEMLTED, A
B TR ERO®ET 2 EERAVRE SN #
IT, BHOBREALTERRSE LTHESLTVS
HEMF, methionol, 4-ethylguaiacol @ & MEGEM i 351
AEEERBEL, ThbORNEREHRRES ORI
DWTHREFL .

B HFE

. £ #

EERE RN I35 34 D2 EkEEFS (1992 %, 11 A)
KHREhEEEFERA L. HEshrueiRe, &
D, Bk, HHE, BATEIC OV TRERMEFSTREX
DPoITORTVERMTE TEEENATVE, £C
T, COFETRELMICT v 7 ShicFBEORKKE
1 - RBEFORKHKE - KHRE - X0k - SHEO 5
BE, S, SETHOBRLA. - THRRBIZA 40 A
TH 5.

2. EXERPORNRUBTASOSE - FE

EXBBYIHIHOC AR R -5 AR Y2 —%
Aokt s 2 BHEETHARL.. BEOKEICI>WVWT3
PIEHOERERVEL TIT- 12,

Boh-BERBEMRIY X705 7 (GO), B
JUGCKBEHLATRARARY b X —%— (GC-MS)
EROTH LI, ARG LRKTH 3.
BEIKS OBRE ZATEEYNE (n-decylalcohol) &
oY —/7EEOKERK, KEOERICKT S ppm T
HELL.

3. ASLRBEICLZEHBAEEIRS OEIRE

BHOoOBESBRAE L TEEUBEHEhTVLS
HEMF, methionol, 4-ethylguaiacol® @ 3 B4 ic> W
T, 30ppm DEFNKERERAML, HUTHEOES
EEyAs L EERICAELATLT, » 5 s8EE
K2 IhoBAORINREERL 1.

4, BHBFE

sEEOKE, ThehsAHOERERY%E GCH
FLiECh, dbETITE—sbRHENt. £C
T, ChS 0T RAOTFEBE - ER L L, S/Eke
BloHZRZ70<2 75Dy —EURERDD.

%7, 2EET - KE2EIADYE, THENOKKED
ESBABEICOVWTLREETY, AEEDHER
R ERFE LI

ERRERELUEE

1. BREHXRESHSD GC /Y —HUFE

R E L REBFORKKE & KEFOFRKHES, *
KEOEIOEHNERKIPZVEML TV, 1, B
K[OBE IR EFEOTRAKRIE & XK ERET, ki
FORIHENTHL, KHEBEIROFr 1. SS5KE
WSR3 EEE3BE I RELBESIMRLONE, £
T, BEUEEIOSENLHREERT 20,
BEIBNOEELEZDOBEEM 5/v9 — VEHRER
¥, Tablel /AL 7.

BbEW ey — YELRIIREFOTKEE & E5kE
1D 0969 TH » 7. DWW THREBFORKNKE & kg
550.907, FREFOFRKEKE & HKEEORKHKIEH 0.875
L3y, FREFORKKME, HEFORKKE, HKkE
D 3BIRLEASETHEERSEL L TS T &H%EEL
. UL, Thd 3EEOKE S Gk & OBLIRIR
0.272~0.165, kHBEM & DXL i 0.064~0.035 & &
HTEL, BRERSHLEOREE T ENTFRSNE.

2. KEEMICHITIMEEMG L BETRS OB

KB EEEE L TREBERE L KBEHAVS, Ly
L, KEIXT2KEPREOEE, & oIKi3LAKRD
BETECRERIMIC & » TEEHEOXKRSRES L
3, LIAT, BREOBK/ Y — v IIDRE, RERDL
T oOFEBOAREL 32inbhTVS, Kt
FORKGEKM TIREH U ORI & 2K & BRI
LARBOMAICL - TRKOED ShTBY, RBER
BETHS. KHEKEIBWOBREE L, BEONMHLMSE
BEER L TRBRIITORVAREBR TS 5, BEF
OFREADBESEAEL, HAROBBOER IR
BRICHBIL T, #3575 0 TR & REBRODRICK
5. %1, RWROERE T30 KE0MASRHER
FREFRL DB,

FID I HREFEORKKE & R EFEOREEKEOFRE
NOBECOVTIRERITI LItk ->T, KEOM
BEKELRBRHEOEIEANOHELERL
Table 212 0.1% VRATHBRED S 2B DFYEE
ARl RERLKBRTHERELED ShiBZAR
methionol D&, GC/*% — VELROHERbHDE
3L, MEOETMERIBD THELUL TV S T & 454
L7z. methionol M & 1ppb &b h, PPHEEL



(39) ER - KA £EHEOBESHR O HE 325
Table 1 The similarities in gas chromatographic patterns of aroma
components among five different types of miso
Sam KOME 1 KOME 2 AMA MUGI
KOME 2 0.875
AMA 0.064 0.035
MUGI 0.969 0.907 0.060
MAME 0.165 0.219 0.015 0.272

KOME 1, red salty rice miso (sekishoku-karakuchikei komemiso).
KOME2, thin-colored salty rice miso (tanshoku-karakuchikei komemiso).
AMA, weak-salty rice miso (komeamarmiso).

MUG]I, barley miso (mugimiso).
MAME, soy miso (mamemiso).

Siap, the similarity between gas chromatogram A and gas chromatogram B.

107 L.
ai bi
=

Sam= wor - for
Yait /X b
i=1 i=1

a,, concentration of peak i on GC A.
by, concentration of peak i on GC B.
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Table 2 Statistically significant compounds which characterize the aroma in five different types of

miso
Concentration” K1: Kl: KIl1: Kl: MG:
Compounds K1 K2 AM MG MM K2 AM MG MM MM
Aliphatic alcohols
2-methyl-1-propanol 0.784 0.417 0.015 0.518 0.033 ** *
3-methyl-1-butanol 6.452 4.631 0.088 3.609 0.086 ** *
meso-2, 3-butanediol 0.407 0.268 — 0.392 0.231 .
L-2,3-butanediol 0.242 0.146 — 0.472 0.004 >
hexanol 0.022 0.026 0.002 0.010 + ** **
1-octen-3-ol 0.033 0.049 0.026 0.076 0.020 >
Esters and acids
ethyl propanoate 0.031 0.007 — 0.039 0.016 **
methyl hexadecanoate 0.033 0.008 — 0.051 — ** e
pentanoic acid 0.039 0.124 0.033 0.197 0.261 >
hexanoic acid 0.029 0.016 0.057 0.039 0.150 b **
Aromatic compounds
benzaldehyde 0.018 0.012 0.010 0.055 0.045 hie
2-phenyl-2-butenal 0.078 0.020 — 0.042 0.001 ** >
benzenemethanol 0.017 0.016 — 0.015 0.032 h
4-ethylphenol - — — 0.024 0.137 **
4-ethylguaiacol — — — 0.195 0.124 >
2-methoxy-4-vinylphenol 0.099 0.240 0.058 0.902 0.171 hie
Furanones and pyrone
3-methyl-2 (5 H)-furanone 0.079 0.030 — 0.024 — b hid
HMF — - — 0.035 0.030 ** **
HDMF 0.091 0.054 — 0.089 0.032 hid
HEMF 3.890 1.6564 — 1.86¢4 — > bt "
maltol 2.009 1.058 0.317 1.676 1.887 **
Other compounds
methionol 0.287 0.074 0.015 0.179 — b b >
2,5-dimethylpyrazine — — — 0.014 0.022 i b
trimethylpyrazine — — — 0.021 0.020 b **
acetylpyrrole 0.033 0.021 0.010 0.028 1.061 b **
l)‘ ppm.

K 1, red salty rice miso (sekishoku-karakuchikei komemiso) ;

K 2, thin-colored salty rice miso (tanshoku-karakuchikei komemiso) ;
AM, weak-salty rice miso (komeamamiso) ;

MG, barley miso (mugimiso) ;

MM, soy miso (mamemiso).

—, not detected ; +, <0.001 ppm ; **, p<0.1%.

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

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

HEMF, 4-hydroxy-2 (or 5)-ethyl-5 (or 2)-methyl-3 (2 H)-furanone.
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Table 3 The concentrations of compounds having a characteristic aroma in

five different types of miso

Concentration”

Compounds KOME 1 KOME 2 AMA MUGI MAME
HEMF 18.178 7.729 — 8.710 —
methionol 1.386 0.357 0.072 0.865 —
4-ethylguaiacol - — — 0.855 0.544

Y, ppm.

KOME 1, red salty rice miso (sekishoku-karakuchikei komemiso) ;
KOME 2, thin-colored salty rice miso (tanshoku-karakuchikei komemiso) ;
AMA, weak-salty rice miso (komeamamiso) ;

MUG]I, barley miso (mugimiso) ;
MAME, soy miso (mamemiso).
—, not detected.

HEMTF, 4-hydroxy-2 (or 5)-ethyl-5 (or 2)-methyl-3 (2 H)-furanone.
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