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Aroma concentrates were prepared by absorbing aroma compounds to porous polymer
and eluting them with ether from 48 kinds of rice miso which were exhibited at the 32nd
National Miso Competition. Aroma concentrates were analyzed by gas chromatography
(GC) and GC-mass spectrometry (MS), and concentrations of the selected 92 peaks were used
as variables for statistical analyses. These rice miso were evaluated and classified to three
classes by sensory test. The compound having the highest correlation coefficient between the
variables and sensory scores was HEMF (4-hydroxy-2 (or 5)-ethyl-5 (or 2)-methyl 3 (2 H)-
furanone). By the stepwise discriminant analysis of 46 major peaks, HEMF was also
selected by step 1 and evaluated as the most contributing compound. From these results,
HEMF was considered to contribute remarkably to sensory evaluation and classification.
Fourteen peaks were selected by the stepwise discriminant analysis. The 14 peaks variables
were able to explain on 76% of the total variation. Using the 14 peaks variables, all rice
miso were classified correctly into three classes by canonical discriminant analysis.

B ZFDEZHESC OV TIRAERE { DHEDD ik 3
M, ZNS5OPRRERIC L B AETH > DB
[OEDKREL, HZOBER[OEHIEN TV, 4
RAZOKMHEDER -5 AR Y22 KB LA 5 A
WCEL, 0% BBELTEEITSILickY, 470
BIIK L DEVERBBEYMPEIIRSNE I LEHVE
LY, CoHEEZHVWTAZOFEFRBSEELON
%, HEMF (4-hydroxy-2 (or 5)-ethyl-5 (or2)-
methyl-3 (2 H)-furanone) #FKFELEY. &5

(Received Apr. 13, 1992)

2 2 B oBESKSOE/LE RS LT, HEMF &
AZBHEPCBROMSIc k- TERE a2 & bD
Mic L722,

—F, BZICRELOENELSH Y, ELEELEER
bhli-TWw3. ARECREBHEOKSZEZMREL,
-7 2% 2 —2HOTERERYEHEYL, hO
HRIB= 75 7R 1. C OSSR L HiE
HfE OBFHIZOVT, LeowPP a0
EOBSOMITICMA I N TLVEEENEB STV

* BFRFHBEFHR (T020 M LA 3-18-33)
*OETFRPEYEH (F020 BRni_ER 3-18-8)

T BROKREFREZEFR (T112 ERESCIXAE 2-1-1)



(39)

B - fth: A2 0BRSS & ERERFM O - 1099

HAFEEHOCKRITBEEEL. ZLTHKRAED
BRI IC B BI5 T 2 BRBRAPKRAZH 5 v 7 b
ENBFICEERRHLE S EIRSEHOMICT BT
L EF BRI ETT - 7.

R B K &

1. & #®

FEHRHIE 32 EIaEkmETS (19894, 11 B)
RSNk (> 50ORD &7 48 Bx hRREHzE
B iRtV 2 Wi, s hid 2 iRE, B, K
R, RAFEEmIC > VW TLEKRBEFA TERL 51T
hTwaRMIETEEshTws. 85, ERoSE
OdD% 1, Bhi%E 2 H-TWBbDE3EL, Him
ShicdF—o—2M20T, 128 (FHIR108) @
EEEOFMAKMB DT ohk. REZOERSTESR
SNERAR—FBLVEALBEVWEAN 1 ESSHBRENT
g£2Hah, FEEKE ANk, /4, BEESORATM
BB 20 TR 10~12 5%%, 13~18 H%E, 19~26
HER, 21~30H2TELTY 5 2ABTETS. =

L, %R EENFLTRBATFETT L sNEsZ 134

(o110, FEHLEIC 3 C 0 & 5 i L TGS hi
HEHobO S, BEoOEKERHW. £/, BATHO
75 2B S > TED IT>WT bEHESE % 3 B
bhiF, 10~12 AOFEHEOFH VA Z%22 52 1, 13~18
Hohhi%z 7 5 R 2, 19~26 SOTHEDIE\AZ% 7 5
23ELl. 2LT, &7 520 5PHNREKOALE
% 15~17 SFEoMH L, »b¥T 48 2ERNE LTH
W3 Z&&E Lt Tablel ic& 7 5 X DERKY, b
HEOWEEEERLE.

2. BEREBEMORERUVEIHS OSE - AT

B KEAEIAERY® LRI R -5 28 Y v —%H
Wio s 5 LB CHE L. Blb, 8Bk %,
FNEN 40g WHEHK 60 ml 2MABEKE L. T
% 5°C, 3000 rpm T 15 YRIERLSEEL, EBREE

Table 1 The average scores of each class by
sensory test

Class n Score”
1 17 11.4 £ 0.71
2 15 17.0 = 0. 00
3 16 22.8+1.11
All 48 17.0 = 4.83

D110 (best)~30 (worst)
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Fig. 1 A gas chromatogram of the aroma concentrate of miso
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1: ethanel, 4:2-methyl-1-propanol, 6:1-butanol, 8:2-methyl-1-butanol, 9:3-methyl-1-
butanol, 12:3-hydroxy-2-butanone, 15:1-hexanol, 18:1-octen-3-ol, 19: acetic acid, 24:
L-2,3-butandiol, 27:5-methyl-2-furfural, 28:meso-2,3-butandiol, 33: phenylacetaldehyde,
35: ethyl benzoate, 36:2-ethoxythiazole®, 39: methionol, 42:2-phenylethyl acetate, 47:
benzyl alcohol, 49:2-phenyl-l-ethanol, 50:2-phenyl-2-butenal, 55: acetylpyrrole, 56:
maltol, 61: HEMF (4-hydroxy-2 (or 5)-ethyl-5 (or 2)-methyl-3 (2 H)-furanone), 65 : methyl
hexadecanoate, 68 : 2-methoxy-4-vinylphenol, 71: ethyl hexadecanoate, 80 : decanoic acid®,
87: ethyl octadecanoate, 88: ethyl (Z)-9-octadecenoate, 89: ethyl (Z, Z)-9, 12-octadeca-

dienoate, 92 : ethyl (Z, Z, Z)-9, 12, 15-octadecatrienoate, S: internal standard.
* : tentatively identified.

Column : 0.25 mm X 30 m, fused silica capillary column, DB-WAX.

Column Temp. : 40°C hold for 5 min., 40°C to 200°C at a rate 3°C/min

Table 2 The correlations between sensory score and concentrations of each volatile compound

in miso
I;\Iegk Core.? Compound Mean concentration?

: Grand Mean Class1 Class 2 Class 3
61 —0.59** HEMF 1.88 2.49%+ 1,07 2.43+ 1.17 0.72% 0.70
39 —0.51** methionol 0.12 0.15% 0.07 0.15% 0.06 0.07x= 0.05
50 —0.45** 2-phenyl-2-butenal 0.05 0.08% 0.05 0.04%= 0.03 0.04% 0.03
49 —0.44** 2-phenyl-1-ethanol 4.67 5.89+ 3.15 5.87+ 4.15 2.25+ 2.08

6 —0.42"* 1-butanol 0.29 0.37%+ 0.23 0.39+ 0.32 0.11% 0.14

16 ~0.39** 0.04 0.06% 0.07 0.04% 0.03 0.02* 0.03

89 —0.38%* ethyl (Z, 2)-9, 12- 22.13 37.12%41. 21 20.39+24. 55 7.84+11. 44
octadecadienoate

42 —0.37** 2-phenylethyl acetate 0.04 0.06=%= 0.05 0.05% 0.03 0.02% 0.02

D correlation, **: p<0.01
2 : ppm in miso
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Table 3 The peaks which showed the significant
difference between classes by t test

Class Peak Compound t?
1=2
50  2-phenyl-2-butenal 2.42*
2=3
61 HEMF 4.95*"
39  methionol 3. 77"
6 1-butanol 3.11**
49  2-phenyl-l-ethanol 3.05%*
40 2.78"*
1=3
61 HEMF 5.73**
39  methionol 3.98**
49 . 2-phenyl-l-ethanol 3.90**
6 1-butanol 3.86"*
71  ethyl hexadecanoate 3.31**
24 L-2, 3-butandiol 3.08**
50 2-phenyl-2-butenal 2.99**

59 2.87**
D*:P<0.05 **: P<0.01
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Table 4 The peaks selected by the stepwise discriminant analysis®

Step Peak Compound R? F ASCC?
1 61 HEMF 0.43 16.62 0.21
2 28 meso-2, 3-butandiol 0.17 4.40 0.26
3 50 2-phenyl-2-butenal 0.16 414 0.34
4 40 0.19 4.95 0.42
5 8 2-methyl-1-butanol 0.13 2.93 0.45
6 80 0.18 4.33 0.49
q 43 0.14 3.11 0.53
8 48 0.14 3.13 0.56
9 89 ethyl (Z, Z)-9, 12-octadecadienoate 0.15 3.19 0.61

10 49 2-phenyl-1-ethanol 0.24 5.74 0.66
11 58 0.19 4.03 0.69
12 56 maltol 0.20 4.24 0.72
13 41 0.20 4,10 0.74
14 68 2-methoxy-4-vinyl-phenol 0.17 3.15 0.76

b : Maximum step was designated at 14
»: Average squared canonical correlation

Table 5 Standardized and raw canonical coefficients

Step Peak standardized raw
Canl Can 2 Canl Can 2
1 61 1.15 0.34 0.91 0.27
2 28 1.03 —-0.15 0.70 —0.10
3 50 —0.42 0. 66 —9.99 15.58
4 40 0.17 -1.13 10. 37 —67.82
5 8 —0. 66 —0.54 —1.37 —-1.12
6 80 —0.81 —0.02 —0.38 —0.01
7 43 0.43 —1.23 9.99 —28.49
8 48 —1.07 0.45 —26.69 11.31
9 89 —0.69 0.87 —0.02 0.03
10 49 0. 60 1.21 0.17 0.34
11 58 1.30 0.11 5.41 0.45
12 56 0.94 —0.43 1.45 —0.67
13 41 —0.81 0.01 —33.07 0.16
14 68 0.49 —-0.35 1.53 —-1.07

Can 1: first canonical coefficient
Can 2 : second canonical coefficient
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Table 6 Eigen values, contribution and
canonical correlations

Canl Can 2
Eigen value 5.54 2.13
Contribution (proportion) 0.72 0.28
Canonical correlation 0.92 0.83

Table 7 Mahalanobis Distances

Class Distance FP
1:2 3.86 5.32**
1:3 4.87 7.49**
2:3 6.14 13.31**

D+x: p<0.01
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Fig. 2 The canonical plot of miso samples

Canonical variables were computed from
the 14 peaks selected in the stepwise dis-
criminant analysis.
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