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Table 1. $-2lue} AEw|Fo) NN st A4

e WhERGER | BE C W FE i -
A, FE RS el Bl I vl RIS S
Mucor racemosus 20 30 0.99 =2 =(30, 80-0), o] A5, 95-0,-7)
M. circiueloides 30 35 > 0.99 =2 5%(30)
M. plumbeus 25 30 > 0.99 T2 E(80-0)
M. hiemalis 25 30 > 0.99 o] 7 (45)
Mucor sp. -1 25~30 35 5 0.99 o] A (45)
Mucor sp. -2 30 35 > 0.99 ©] A (30)
Rhizopus stolouifer 25 30 > 0.99 L2 %(80-0, -7),0] 2(80-7)
Rhiz. oligosporus 25~30 35 > 0.99 LT E%(30), o]#(80-7)
Syncephalastrum racemosum 30~35 40~45 0.99~-0.98 =2 %(80-0, -7)
Penicillium verrucosum T2 %(30), o]F45, 95-0,-7)
var. cyclopium 20~25 30 0.98~0.96 Z3(30, 80-0, -7)

P. frequentans 2530 35 0.98~0.96 £32(80-0, -7)
P. chrysogenum 25~30 40 0.98~0.96 £ 7(30, 80-0)
P. viridicatum 20~25 30 0.98 0]:(95-7)
P. brevicompactum 20 25 0.98~0.96 =X ZE(80-0)
P. granulatum 20~25 35 0.98~0.96 = &5%(80-0, -7)
Penicillium sp. -1 30 0.96 221(80-0, -7)
Penicillium sp. -2 20~25 30 0.98~0.96 0] 2 (95-0)
Cladosprium cladosporoides 25 0.98 0] 2 (95-0)
Aspergillus flavus 30 45 0.98 T EEZ(80-7)
A. tlauus var. columuarius 30 45 0.98 TERER0-7
A. oryzae 30 45 0.98~0.96 H-E(80-0)
A. niger var. phoenicus 30~35 45 0.98~0.96 T EZ(80-0)
A. melleus 25~30 35~40 0.98~0.96 ©] 2 (95-7)
A. versicolar 25~30 35 0.98~0.96 0] :#:(95-7)
Scopulariopsis brevicaulis 25~30 35~40 0.98 £2(80-0, -7), ©}A(95-7)
Scopulariopsis sp. -1 25~30 40 0.98 Z2(80-0, -7)
Scopulariopsis sp. -2 25~30 35 0.96 o] H(95-7)
Eurotium repeus 30 35 0.95 Z2(80-7), o] HA(95-7)
E. herbarium 25~30 35 0.96 ©]:1(95-0, -7)
E. amstelodami-1 35 40 0.95 T EE(80-0)
E. amstelodami-2 25~30 45 0.96 T HE(80-0)
i () 30, 80, 45, 95¢ HIFE WE ¥ HEE YEY, -0, -72 PD(photatoglucose) FHA 1A 100mlol AHE-S

sl A RS A8

o o] 2~3/14
B} 1Y REL 2 g A
Y A sl KBRS
ol HEAYES AAge oA 7H'%}(open)% A
2 olRojx Rz @Ed FAstes AEY o)
wat fd BEoRI Y= RE ARSI
&, Mol AR t2A HI, —& Fis AES
FAAAFIDIAANA AAAAEL v ¥

ot 4 AAAEFS sV A= FE2A
IS A FHORE), BERUEY, BREIES

dAstA FASE Zedo] Arldr

sPUS AE Uﬂ-’f—f’ﬂ A A se AHdt = Table 1
7 Zo] gttt AFvFol whe} Table 19 A
ol HE 2~-5%FF 7}- 10°cells/g 02 A2 &3 9tk

F2zaBetd A 4178 A 335(2001)

o whet AMSEY EFY FUF e ggsto
AFL F2 Bacillus subtilis groupo| ™ AMdHF F
ANFF9 001~4%9) ¥|&2 &3t gt

QRS E R

71 0E U {742 Table 29} 7o) acetic
acid, propionic acid, butyric acid 2 3-methyl butanoic
acid7F €34 U, H ALY F7]e 2= lactic

acid, oxalic acid, malonic acid, succinic acid, glutaric

s B
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Table 2. The contents of organic acids in the traditional Korean soy sauce manufactured with traditional Meju(TSS) and

s

28

NE

e

=43 A

4 g

improved Meju(ISS). (mmg/100g)
Orga{l(iig non-volatile organic acids volatile organic acids
Soy e lactic oxalic malonic  succinic  glutaric citric acetic propionic  butyric 3-methy
sauce acid acid acid acid acid acid acid acid acid butylate
TSS 1 trace 0.02 trace - - - 70.28 - 20.44 60.12
TSS 2 1.13 0.02 0.04 0.20 0.03 - 179.57 - - 34.02
TSS 3 1.23 2.36 0.02 0.08 1.99 0.17 90.11 - - 3.78
TSS 4 - 0.04 trace - 0.03 - 57.40 29.92 127 11.19
TSS 5 0.13 0.25 0.01 0.01 0.09 0.13 223.16 - - -
TSS 6 0.49 0.80 0.40 0.08 0.28 - 267.94 158.87 - 15.84
ISS 1 0.03 0.07 0.14 0.15 0.25 0.16 123.81 87.16 50.08 1.5
ISS 2 0.68 0.22 0.13 0.24 0.05 0.74 30.89 - 91.41 522
1SS 3 0.05 0.01 0.02 0.34 0.05 0.83 29.05 - 14.68 161.5
ISS 4 0.04 0.03 trace 0.33 0.04 0.61 34.81 52.25 - 266.68
Table 3. The contents of free sugars in the traditional
Korean soy sauce manufactured with traditional 17 14 17 Maltose
Meju(TSS) and improved Meju(ISS). (mg/100g) 6 9 Sugar(?)
Free Sucrose
Soy UBATS) fructose glucose galactose sucrose maltose 19 Glucose
sauce 15 20 Fructose
TSS 1 | 21983 3745 4322 5097 47.14 7 5 8 Tartaric acid
TSS 2 | 12011 3881 2518  65.12 8 1 Malic acid
TSS 3 | 22643 33555 6189 3646 9 10 15 Glutaric acid
TSS 4 | 1,061.47 1,051.39 7622 5615 3852 1 3 Fumaric, Succinic acid
TSS 5 | 18979 1067 9.87 11786  7.02 ‘ 7 16 Malonic acid
TSS 6 7.90 7298 1641 5033  11.97 19 Oxalic acid
ISS 7 391 3691 1598 19.61 16.57 2 1 5 Lactic acid
ISS 8 4307 9685 79.12 13215 1687 4 2 4 NaCl
ISS 9 25.92 3648 35.81 11.49 5.58 14 Arginine
ISS 10 70.32 10.73 17.62  29.17 Lysine
12 9 13 Tryptophan
acid @ citric acid7} &R Aok ? lactic acide] ¥ 13 12 18 Histidine
~ 5 3 7 Phenylalanine
e 23 Pl B 4P 0E FAF Ui ) —
A& F2 fructose, glucose, galactose, sucrose = 5 Leucine
maltose7} EA S AT} T TP Table 37} 2. 1 Isoleucine
olE YA EE-S HUk(alanine, glycine, hydroxyproline, 10 11 Methionine
lysine), EBk(valine, isoleucine, leucine, methionine, 5 ” 3 Zalme.:
steme
phenylalanine, tryptophan), &Bf(glutamic acid, aspartic 6 Afanine
acid), E&Tk(butyric acid, propionic acid, fumaric acid), &8 11 6 12 Glycine
BE(NaCl), 7] €Hproline, threonine, inosinic acid, xylose, 10 Proline
galactose, tyramine, histamine) £O® FE3o], I 16 16 Glutamic acid
HeEe FFE WHNNEA B5ANE AN 2 e
) 18 Threonine
Hrek 2 AR Pele Fx AE T el 33% 7] Aspartic acid
Stg A, du= o= = 3]
o5t , Fule 25%, Aul= 15%, A= 7%%3,)5 Log Sﬁﬁff Original
Fejsie} el WE Aol B8 T 5 AN, o o
@B A Y 8FY HYRS A daash

o] A8 & panel 458232 #AS5HAS dataE ©HA|
H FeAREE ¥ A% Fig 39M 2e ue
Zo] original datas® I E A& PSS @ NaCle)
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Fig. 3. Order of magnitude of the contributing proportion
of components.

Contributing proportions : (1) ; 84.70%, (2) ; 81.13%, (3) ;
84.94%

S= e Fe3) A A17d A35(2001)
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Table 4. The contents of free amino acids in the various soybean paste (mg/100g)
Taste
unds Free amino acid
Soybean past
TSP* Asp. Thr. Ser. Asg. Glu Pro. Gly. Ala. Val. Cys. Met. Heuw Len Tyr. Phe. Lys. His. Arg. NH;
(sample size 6) | 314 948 658 299 3723 1156 8561 1543 1995 140 402 1769 1859 262 1741 1939 264 52 08
(Sampllfzi*:e 4| 362 292 1272 00 5595 2369 1314 2673 315 785 786 2636 2751 499 262 2194 B9 313 24
CSP***

(sample size 5) 7633 6815 8357 -

2104.5 1347.8 455.8 1110.9 1003.2 193.1 442.6 859.0 1327.0 723.4 11299 854.8 109.9 201.8 72.0

* 1 TSP : Traditional soybean paste made from traditional Meju

* : ISP : Traditional soybean paste made from improved Meju

* : CSP : Comercial soybean paste

Table 5. The contents of organic acids and free sugars in the various soybean paste (mg/100g)
Taste non-volatile organic acids volatile organic acids
mpounds
Soybean lactic oxalic malonic succinic glutaric citric  |acetic propionic butyric 3-methy Sucrose Maltose Glucose Galactose Fructose
paste acid acid  acid acid acid acid facid  acid acid  butylate
TSP 094 076 004 002 011 022 |13546 37.04 4020 9261 | 1590 2349 4297 2927 3867
(sample size 6)
ISP 050 048 006 003 003 038 |15087 2672 5368 5118 | 2919 4620 7364 4634 4345
(sample size 4)
csp 064 075 086 082 2340 5454|2317 1611 1122 3417 | 2504 65794 1859.54 9999 193734
(sample size 5)
2059 ot BEELS T AF 7+ S 85% A
W ¢ YA, AFZTo2 AFF datas A )
o = Hoa 3 = . . .
RAE W= NaClg) 15%9) &t o= &= A Table 6. Stepwise multiple regression models and
A A 81% HEY F AU logE HIFH contributing proportion(Pi%) of each components computed
dataZ A2FPL W NaCle] 18F 9] ut YRE= from the absolute values which are transformed with
L.
- - 4 square root
85%9 = AP 7+F 2 49 + AR , ,
Patial  contributing Significant
Components  regression proportion T-Value 1ngcan Order
U 9% coefficient (%)
L LY
~ Serine 6.011 5.631 3128 000537 5
#2729 RPEY BEE Table 4 Y 59 Zp™
&l ;/i o'" - Q}E;jr B Aspartic acid 3849 1955 2757 0012 1l
AQ #Z o2 Az wFql A5 HF Arginine 3.260 1.062 1763 00983 14
&}, F2 Aspergillus oryzaeZ A Z%F N EHA] W FE Oxalic acid 6.501 3.895 3167 000497 9
FEL wyoz 7437 FFAL =AY Axi= Methionine 8217 5.004 3.094 000577 6
- Glutamkic acid 1.926 0.681 1.307 0.2060 15
WW oz A2 AL mARe AL oaloln -
ol N = O°": - ’\;&’T’]_ ;’: v?\ +] Ash 0840 032 2006 0058 19
1. AL O =] o] & o =)
A ANE /714, fge FFL v Glucose 11969 0334 0849 04060 18
o gy, A 232 987 KES wWoln, Leucine 9622 14664 2746 001247 1
A ol = Q) Aspergillus oryzaes FE ©1 & FuparicSucdnicc  g360 3619 1958 00643 10
star, %o UJrEPﬂ“ Bacillus subnilis$} 89 sto] Histidine 4,601 4650 3189 000467 8
e A2 T ZoA 7HEFL Bx G AR Sucrose 9.947 4700 2190 00405 7
2T} Glycine 3.344 1579  -1046 03079 12
5 ZAAL o] © - oa1tho Alanine 1.685 0.403 1238 02302 17
(] ol aL -
183 38 289 freobneitd Felge Threonine 7367 6285 2146 00443 4
TS AE4A FZo v FFo] e B RO Cysteine 6467 8403 2203 00395 3
2 Uedt A5 ®@3e] o] g 7k Ao Isoleucine 9.783 12744 1822 00834 2
NAEE Table 67 2T = @Fe] 2+ YR=g Fructose 1.532 0.590 1527 01424 16
= tﬂ: W87l 1—:4‘— Lysine 2916 1182 1002 03282 13
SHHF2 5he] squre root2 A%l data} B5 (Constant) 275589 77704 4527 0.0002
AA A Abole tigt F3 A WAL Ly 2ot R°=078 :p<O0l, ~ :p<005  :p<00l

dFze #e5)x A17E A35(2001)
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Y = 275589 -9.622X;; +9.783X,; +8.217X)o
-4.601X,5 +3.260X15 - 6.467Xg — 3.849X;
+1.926X, +7.367X; +6.011X;5 —9.947Xy
~3.344Xs -2.916X17 + 1.532X5, +1.685X;
—1.969X53 + 6.501X + 8.360X5; — 0.840X 6

o] }AHor FFAAANE Mg & AYd
F Sy ALE Uggon, oAg sQEE HY
table 304 B.= vt} Zv}h 2, serine, oxalic acid,
methionine & histidine©] 1%<Fof| 4], aspartic acid,
leucine, threonine, cysteine 2 sucrose:= 5% FFA
w948 HIYgY angdE 14.7%,
isoleucine2 12.7%, methionine2 5.0%, histidine2
14.7%, arginine2 1.1%, Av]/g&<] cysteine2 8.4%
aspartic acid= 2.0%, glutamic acid:= 0.7%°]9%. &
u] g 2l threonine-& 6.3%, serine< 5.6%, sucroses=
4.7%, glycine2 1.6%, lysine2 1.25, fructose= 0.6%,
alanineL 0.4%, glucoser 03% P om, AtulAdrqel
oxalic acid¥ 3.9%, succinic-fumaric-citric acid= 3.6%

leucine 2

Table 7. Contributing proportion (Pi %) of each peak
computed from absolute values(Xi) (Soy sauce flavor)
Peak " Peak R Peak i

Number Pi(%) Number Pi(%) Number Pi%)

1 0.051 16 1.112 31 0.532

2 0.102 17 0.684 32 0.648

3 1.022 18 2.034 33 1.099

4 9.166 19 0.160 34 1.141

5 0.614 20 20.54 35 0.001

6

7

8

9

1.106 21 0.201 36 0.470
0.964 22 0.155 37 2.490
0.135 23 2.083 38 0.314
1.007 24 0.782 39 0.078
10 10.861 25 0.928 40 1.292
11 0.997 26 1.592 41 0.077
12 11.376 27 1.476 42 2.387
13 1.896 28 0.374 43 0.084
14 0.254 29 0.905 44 20.70
15 0.001 30 0.207 Total  66.997
o I
xi__ JfT 1
’I(r:(ixi-»l :

Ly 1§ 19 39 3 31 340 42 d¢
Ll B

4 H 1
5 0 p
[0 B ] 3 B
X 3 2.1 ] $
X1 i

Recorder Responsy
o

—

Retention Time (wan,)

Fig. 4. Order of magnitude of contributing
proportion computed form each of Si X different
transformed variables (Soy sauce flavor)
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Table 8. Contributing proportion (Pi %) of each peak
computed from the Ilogarithm transformed relative
values(Xi) (Soybean paste flavor)
NlP;t::ll)(er Pi(%) Nl::;r Pi(%) o
1 3.701 19 2725 37 0.009
2 5.137 20 1.108 38 0.542
3 0.731 21 0.877 39 0.609
4 1.075 22 1.047 40 0.661
5 3.019 23 0911 41 0.162
6
7
8
9

Pi(%)

3.150 24 2.610 42 1.038

1.078 25 1.116 43 1122

3.005 26 0.631 44 1.408

1.339 27 1.514 45 0.131

10 0.752 28 0.001 46 1.117
11 0.293 29 5.771 47 0.802
12 1.094 30 0.024 48 0.443
13 2.309 31 10.649 49 0.443
14 0.822 32 0.028 50 0.389
15 0.703 33 0.529 51 0.017
16 5.636 34 0.361 52 0.066
17 0.142 35 0.167 53 0.195
18 0.005 36 1.8747 54 0.059
Total 74.951
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Fig. 5. Order of magnitude of contributing proportion
computed form each of Six different transformed
variables (Soybean paste flavor)
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7 F Adighs log2 WAt A2 7]5 &2 Table

83} 2o, oA FHZ AF WFAA AN 2

#= Fig 59 29" 839 ZeE 88 WAl
o

aA ARz Jldse Y82 952 YHiL
oty 2Ev 2 & 29 F 319 peak Eo] FATS
vehfa ik

@ TEFLE

= A% 7Y BT g2 I YEEd 9
& Fean? 49 E34 7] YEL dimethyl

trisulfide, benzenacetaldehyde & benzenethanol® <
A 1t}?®. o] 2 dimethyl trisulfide’= Bacillus species
o 8 BREel FAA AGY. ¥ ATURS
e R mEME 54 E(character impact
compounds)Eo] A2 2zl 424 dE54 HF
& Agg o 157 groupsd]
compoundsE Zt3l AT WMFE AEE W 670
groups®] character impact compounds’} EILF o] L
.19

a8 Y AEY AFG AF dFEE Az ¢
Folgte 7t AlEvit @HES T[Ade nAE]
tg2ez 1 3EE gE F Q7] dEd o A
29 FrHRES ENvAEY Bt 1 ZAF
Table 9 ¥ 1004 HE& Hie} go] FF8E FVHE
E9 FFG A Aoyt AR, TFY FFE
Uep = groupER @R

ABAFE AZF 671 HFAEANA F 11559
F7IPEEC) BAHEAAL 1 F Y FEFE v
W= 8709 groupsel Al character impact compounds7}
AR AFY wFE A2 19 FEAAE
AxE & 9%6F9 VIRl FZHAR, I Tl
A 7vAe9 gags JeElHE= 771 groupse] character
impact compounds7} 27 1o},

AEHFEZ Az NFANERE T TF FFE
JeERAE= 87 groupsel X ¥HEl  character impact
compounds= 69F0)A 1 FoA 6719 AR Z
B EFE AHAEESL 4FCE  tetradecane,

trimethyl-pyrazine, ethenyl-pyrazine, 2-furan-carboxaldehyde,

character impact

1-(2-furanyl)-cthanone, benzaldehyde, 5-methyl-2-furan-
carboxaldehyde, 2-(2-cthoxy mthoxy)-ethanol, 2-furanmethanol,
benzenacetaldehyde,  3-(methylthio)-1-propanol, — 1-(2-
buthoxyethoxy)-ethanol, 2-(2-butoxyethoxy)-ethanol, hexanoic
acid, 2-methoxy-phenol, phenylethyl alcohol, a-
ethylidene-benzenacetaldehyde, 1-(1H-pyrrol-2-yl)-ethanone,
phenol, 1H-pyrrol-2- carboxaldehyde, 5-methyl-2-phenyl-2-
hexanal, 1-(3-methoxyphenyl)-ethanone, 4’-amino-
acetophenone % p-tert-butyl-phenol o} £] th.

AF WMF2 Az 4539 TZNE T A
groups®] character impact compounds Foll &= F 62%
8] FIRRESO O HURL, 4% FANEA
A BF A" dEEL 23F28 1357
cyclooctatetraene, tridecane, 2-ethyl-6-methyl-pyrazine,
trimethyl-pyrazine, ethenyl-pyrazine, 2-furancarboxaldehyde,
2-ethenyl-6-methyl-pyrazine, 4,5-dimethyl-2-(2-methylpropyl)-
thiazole,  benzaldehyde,  1,2,3,4-tetrahydro-2-methyl-
naphthalene, 2-furanmethanol, 1,2,3,4-tetrahydro-6-methyl-
naphthalene, 1,2,3,4-tetrahydro-5-methyl-naphthalene,
benzenacetaldehyde, 2-(2-butoxyethoxy)-ethanol, 2-methoxy-
phenol, phenylethyl alcohol, a-ethylidene-benzenacetaldehyde,
1-(1H-pyrrol-2-yl)-ethanone,
carboxaldehyde, 1-(3-methoxy phenyl)-ethanone, p-tert-
butyl-ethanoneo} 21 ¢}

Aol o} AFFE AT T ZFdA F
AY AHEESL  trimethyl-pyrazine, ethenyl-pyrazine,
2-furancarboxaldhyde, benzaldehyde, 2-furanmethanol,
benzen- acetaldehyde, 2-methoxy-phenol, phenylethyl

alcohol, phenol & 1-(3-methoxy phenyl)-ethanonee] &1

phenol, 1H-pyrrol-2-

ERAR 7+% F71E Y= gas chromatography <

AN 7 Aol BELR EAdte ol
3 HAREL A9 Bge o|Fx FAs EFE
= 1 g%e fEks B oo S5 R ¥
Fe veeld s, 339 5% 483
UGS WA AL F8o| Bo Brk

Table 9. Flavors of soy sauce manufactured with traditional Meju(TSS)

Peak Kinds of soy sauce

no. Flavor components Aroma 1 2 3 4 5 6 TSP ISS
1  l-nonene - 0.5 - - - - - -
2 ethylbenzene 1.2 1.0 0.9 14 7.0 4.8 + +
3 dimethylbenzene - - 2.6 - . . + +
4 2,6-dimethyldecane 0.3 - - - - - - _
5 dodecane 24 0.7 03 04 1.2 0.3 + +
6  undecane, 2,3-dimethyl- 0.5 - - - - -

22 HEE A A17A A35200D)
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33
34
35
36

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

2-ethyl-1-dodecanol
tridecane

etenylbenzene
1,3,5,7-cyclooctatetracne
pyrazine, methyl-

dodecane, 2,6,10-trimethyl-
pyrazine, 2,5-dimethyl-
pyrazine, 2,6-dimethyl-
1,4-benzendiamine

pyrazine, 2,3-dimethyl-
hexacosane

tetradecane

thiazole, 2,4,5-trimethyl-
pyrazine, 2-ethyl-6-methyl-
trisulfide, dimethyl-
pyrazine, trimethyl-
pyrazine, ethenyl-
pentadecane

tetratetracontane

pyrazine, 2,6-diethyl-
3-furaldehyde

pyrazole, 1,4-dimethyl-
2-furancarboxaldehyde
pyrazine,tetramethyl-
propanoic acid

silanamide, 1,1,1-trimethyl-
N-(phenylmethyl)-

pyrazine, 2-ethenyl-6-methyl-
Tridecanoic aicd

ethanone, 1-2-furanyl)-
thiazole, 4,5-dimethyl-2-
(2-methylpropyl)-

thiazole, 4-ethyl-2-propyl-
thiazole, 4-ethyl-2-methyl-
hexadecane

benzaldehyde

decanoic acid, methtyl ester
thiophene, 3-ethyl-
phosphoric acid, trimethyl ester
2-furancarboxaldehyde, 5-methyl-
butanoic acid
1H-pyrrole-3-carboximidamide
ethanol, 2-(2-ethoxyethoxy)-
ethanone, 1-(2-pyridinyl)-
butanoic acid, 3-methyl-
benzoic acid, methyl ester
2-furanmethanol
2-acetylthiazole

1H-indole, 2,3-dihydro-
benzenacetaldehyde
1-propanol, 3-(methylthio)-
benzenamine, N-ethyl-
2(3H)-furanone, 5-ethyldihyro-
benzyl methyl ketone

AE 27 9 23 49 AL $F

-
a weak soy
sauce
odor
-
a sweet and
sour

soy sauce odor

a sweet SOy
sauce
odor

a savory soy
sauce odor
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0.4 3.6
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1.8 22
- 0.4
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149 149
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0.1

1237

HoH o+

H

+ B+

+

Ho+ W

+ o

+ o+

oW

_

H B H

H +

o

W+

oA

W+

W R

W H H

Ho+

87

Gz RGHA A17A AIE(001)



88

59

61

62
63

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

91
92

93
94
95
96
97
98
99
101
102
103
104
105
106
107
108
109

gz

pentanoic acid, propyl ester
benzenacetic acid, methyl ester
naphthalene, 1,2-dihydro-
1,1,6-trimethyl-

ethanol, 1-(2-butoxyethoxy)-
ethanol, 2-(2-butoxyethoxy)-
butanoic acid, 3-methyl-, 2-methylpropyl-
hexanoic acid
3-methyl-2-thiophenecarboxaldehyde
N-(3-methylbutyl)acetamide
ethanone, 1-(1-cyclohexen-1-yl)-
phenol, 2-methoxy-

benzyl alcohol

phenylethyl alcohol
benzenacetaldehyde, alpha.-ethylidene-
benzene, (isocyanomethyl)-
benzenacetonitrile

ethanone, 1-(1H-pyrrol-2-yl)-
phenol

octanoic acid
6-tert-butyl-2,4-dimethylphenol
1H-pyrrole-2-carboxaldehyde
2-cyclopenten-1-one,2-(2-butenyl)-4-hydroxy
butylated hydroxyanisole
5-methyl-2-phenyl-2-hexanal
nonanoic acid

quinazoline, 4-methyl-

hexadecanoic acid, methyl ester
2-naphthalenol, 8-amino
benzenamine, 4—methoxy—N—methyl-
4-hydroxy-3-methylacetophenone
phenol, 2,3,5,6-tetramethyl-
ethanone, 1-(3-methoxyphenyl)-
acetophenone, 4’-methoxy-
benzenacetic acid, .alpha.-hydroxy-,
methyl ester

acetophenone, 4’-amino-
hexadecanoic acid

phenol, 2,6-dimethoxy-

phenol, p-tert-butyl-
1,6-cyclodecadiene

cyclooctene, 3-ethenyl-

pyridine, 3-phenyl-

2-propenoic acid, 3-(2-hydroxyphenyl)
benzofuran, 2,3-dihydro-
benzensulfonic acid, 4-nitro-
2(3H)-furanone, dihydro-5-(2-octenyl)-
benzoic acid

heneicosane

dodecanoic acid

glycine, N-methyl-N-(1-oxododecyl)-
indole

2 #ets) % #1748 A 33.(2001)

A&

a savory and
sour
soy sauce odor

a sweet Soy
sauce
odor

a weakly sweet
soy sauce odor

a weak soy
sauce odor and
soybean odor
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110 1,2-benzendicarboxylic acid, decy! hexyl- 0.1 - - - - - - -
111 1,2-benzendicarboxylic acid, 3-nitro- - - - T T - - -
112 tetradecanoic acid - - T - - 4.8 - -
113 1,2-benzendicarboxylic acid, bis(3-methyl)- T - 0.3 - - - - +
114 dibutyl phthalate 0.1 T 0.3 - - 0.6 - =+
115 pentadecanoic acid - - - - - 7.7 + -
Table 10. Flavors of soy sauce manufactured with improved Meju(ISS)
Peak Kinds of soy sauce
no. Flavor components Aroma 1 2 3 4 ISP TSS
1 ethylbenzene 1.8 0.5 1.8 74 + =+
2 dodecane 13 04 0.1 32 + =+
3 dimethylbenzene 0.3 0.1 - T + +
4 dodecane, 2,6,10-trimethyl- - 0.2 - - + =+
5  benzene, 1-ethyl-2-methyl- 2.1 - - - + +
6 1,3,5,7-cyclooctatetracne 20 0.7 0.2 72 + +
7  bicyclo[4.2.0Jocta-1,3,5-triene - - 1.1 - + +
8 tridecane a sour soy sauce 4.0 0.7 0.2 1.9 + +
9 ethenylbenzene odor - - 0.3 - + *
10 2-pyridinamine (group 1) - 04 - - + +
11 1,24-trimethylbenzene 0.3 - 0.0 - =+ +
12 benzene, 1,2,3-trimethyl- 0.3 - - - + +
13 pyrazine, 2,6-dimethyl 2.0 02 0.1 - * +
14  pyrimidine, 4,5-dimethyl- - - - 0.3 + +
15 benzene, methoxy- 1.2 - - - + +
16 pyrazine, 2,3-dimethyl- - - - Q.1 + =+
17 thiazole, 2,4,5-trimethyl- ] 06 03 - 04 * *
18 pyrazine, 2-ethyl-6-methyl- 12 0.1 0.2 0.2 + +
19  1-decanol, 2-ethyl- a savory and - 0.2 - - x +
20 trisulfide, dimethyl- soy sauce odor - - 0.1 - x +
21 pyrazine, trimethyl- (group 2) 1.0 0.1 0.3 0.2 x +
22 ethanone, 1-1-(1-cyclohexen-1-yl)- - - - 04 + T
23 pyrazine, ethenyl- N 0.6 0.2 0.1 0.3 x +
24 benzene, 1-ethyl-2,3-dimethyl- - - 0.6 - + +
25  2-hydroxy-3-hexanone - 03 - - + +
26 benzene, 1-methyl-2-(1-methylethyl)- - - 0.1 - + +
27 pyrazine, 3-ethyl-2,5-dimethyl- - - 0.7 - + +
28 furan, 2,5-dimethyl- 1 - 03 - -
29 1H-pyrazole, 3,5-dimethyl- a savory soy - - 0.4 - + =
30 3-furaldehyde sauce and - - - 0.9 + +
31 pyrazine, tetramethyl- a soybean oil - - 04 - + +
32 2-furancarboxaldehyde odor 0.9 0.4 0.1 0.1 + +
33 pyrazine, 2-ethenyl-6-methyl- (group 3) 1.0 0.1 0.2 0.1 * +
34 pyrrole - - - T + +
35 ethanone, 1-(2-furanyl)- - 0.2 - - + +
36 thiazole, 4,5-dimethyl-2-(2-methylpropyl) _1 0.3 0.1 0.1 0.1 + +
37 benzaldehyde 0.7 03 00 0.1 + +
38 decanoic acid, methyl ester - - 0.0 - x +
39 naphthalene, 1,2,3,4-tetrahydro-2-methyl- a sweet and sour 03 0.2 0.2 13 3 +
40 naphth{1,2-bJoxirene, la, 2,3,7b-tetrahyd soy sauce odor - - 0.1 - + +
41 phosphoric acid, trimethyl ester (group 4) - - 0.1 - + +
42 2(1H)-naphthalenone, 3,4-dihydro- - - 0.1 - + +
43  2-furancarboxaldehyde, 5-methyl- - 0.7 0.7 1.3 + +
44  butanoic acid 1.1 - - - + +
45 naphthalene, 1,2,3,4-tetrahydro-1-methyl- 0.9 22 0.1 - + +
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46  benzene, (2-methyl-1-butenyl)-

47  ethanol, 2-(2-ethoxyethoxy)-

48 ethanone, 1-(2-pyridinyl)-

49  butanoic acid, 3-methyl-

50 benzoic acid, methyl ester

51  2-furanmethanol

52 naphthalene, 1,2,3,4-tetrahydro-6-methyl-
53 naphthalene, 1,2,3,4-tetrahydro-5-methyl-
54  benzenacetaldehyde

55  6-tert-butyl-2,4-domethyiphenol

56 1-propanol, 3-(methylthio)-

57 benzenacetic acid, methyl ester

58 propanoic acid, 2-methyl-, 2-methylpropyl
59 ethanol, 2-(2-butoxyethoxy)-

60 cyclopropane, 1-ethyl-2-pentyl-

61 furan, 3-phenyl-

62 phenol, 2-methoxy-

63 benzyl alcohol

64 phenylethyl alcohol

65  quinoxaline

66 quinazoline

67 benzenacetaldehyde, .alpha.-ethylidene
68 ethanone, 1-(1H-pyrrol-2-yl)-

69 phenol

70 quinazoline, 2-methyl-

71  quinoxaline, 2-methyl-

72  1H-pyrrole-2-carboxaldehyde

73  9H-fluorene, 1-methyl-

74  2-naphthalenol, 8-amino-

75 1-methylpyrrolef1,2-a]pyrazine

76  4-hydroxy-3-methylacetphenone

77 ethanone, 1-(3-methoxyphenyl)-

78 acetophenone, 4’-methoxy-

79  4-hydroxy-2-methylacetophenone

80 methyl mandelate

81 acetophenone, 4’-amino-

82 1H-pyrazole, 1,3,5-trimethyl-

83 phenol, p-tert-butyl-

84 3,4 5-trimethylpyrazole

85 benzofuran, 2,3-dihydro-

86 2-propenoic acid, 3-(2-hydroxyphenyl)-
87 benzothiazole, 2-methyl-

88 2(3H)-furanone,dihydro-5-(2-octenyl)-
89 benzoic acid

90 indole

91 vanillin

92  1,2-benzendicarboxylic acid, butyl 2-methyl
93  bis(2-methoxyethyl) phthalate

94 1,2-benzendicarboxylic acid, bis(2-methyl)-
95 dibutyl phthalate

96 1,2-benzendicarboxylic acid,butyl cycl

HET

a savory and
sweet SOy sauce

odor
(group 5)

a weakly sweet
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soy sauce odor

(group 6)

a weak soy sauce
odor and soybean

odor
(group 7)
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0.2
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ISP; soybean paste manufactured with improved Meju
TSS; soy sauce manufactured with traditional Meju
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Table 11. Flavors of soy pastes manufactured with traditional Meju(TSP)

Peak Kinds of soybean paste
no. Flavor components 1 2 3 4 5 6 TSS ISP
1  ethylbenzene 33 18 01 41 01 12 + +
2 benzene, 1,3-dimethyl- 94 - - - - 05 - -
3 1-undecane, 7-methyl- - - 03 - - - - -
4 1-undecene,5-methyl- _ - 07 43 - - - - -
5  dimethylbenzene 33 25 06 13 43 08 =* -
6 dodecane 26 11 14 14 06 11 + =+
7  l-butanol, 3-methyl- a weak soybean - - - - 179 06 - *
8  pyridine paste odor 01 - - - - - - -
9  benzene, 1-ethyl-2-methyl- - - 1.8 - - 07 - -
10 benzene, 1-ethyl-3-methyl- 29 08 96 09 158 09 - -
11 furan, 2-pentyl- ] T 26 99 18 16 13 - +
12 3-octanone - - - - - T - -
13 tridecane B 09 06 96 04 07 05 + %
14 1,3,5,7-cyclooctatetraene 09 05 03 41 04 20 = -
15 styrene(=ethenylbenzene) a weakly sweet 50 74 13 - 207 09 £ +
16  1,24-Trimethylbenzene soybean paste T 02 22 84 29 03 - +
17 tridecane, 2-methyl- odor - - - - 07 - - +
18 pyrazine, 2,5-dimethyl- T 02 70 28 02 06 = +
19 pyrazine, 2,6-dimethyl- R - - - 04 - 04 = +
20 tetradecane 04 02 T T 01 22 + -
21 3-octanol - - - - 1.0 02 - -
22 octanoic acid, methyl ester 36 - - 07 - - - +
23 thiazole, 2,4,5-trimethyl- a sweet and 03 03 26 08 19 14 = +
24  pyrazine2-ethyl-6-methyl- savory - - - 09 - - + +
25 pyrazinetrimethyl- soybean paste T 03 59 27 02 34 + +
26 7-octen-4-ol odor 09 - 33 - - - - -
27 1-octen-3-ol 02 02 07 08 13 18 - +
28 pyrazine, 3-ethyl-2,5-dimethyl- J T 02 33 08 03 T - +
29 pyrazine, 2-ethyl-3,5-dimethyl- - - - - 01 14 - -
30 benzene, 1-methyl-2-(1-methylethyl) - - 1.7 - - - -
31 pentadecane - - - 01 04 - + +
32 l-octanol, 2-butyl- - - - T - - - -
33 1-hexanol, 2-ethyl- - - - - 39 - + =+
34 pyrazine, 2,6-diethyl- - - - 07 01 - + +
35 pyrazine, tetramethyl- a savory soybean T 03 14 08 18 14 = +
36 2-furancarboxaldehyde paste odor 09 02 20 01 02 02 +
37 pyrazine, 2-ethenyl-6-methyl- - 0.1 - - - - - +
38  2,3,5-trimethyl-6-ethylpyrazine 03 01 56 02 23 36 - -
39 Pyrazine,3,5-diethyl-2-methyl- - - 74 01 - - +
40 thiazole, 4,5-dimethyl-2-(2-methylpropyl) | T 03 09 50 T T + +
41 2-butyl-4,5-dimethylthiazole - - 23 - 09 - - -
42 benzene, 1-ethyl-4-methoxy- 03 01 22 02 38 T - -
43 propanoic acid, 2-methyl- - 04 - - - - -
44  phenol, 2-ethyl-5-methyl- a sweet and savory - - - 08 08 - - -
45 phenol, 4-ethyl-3-methyl- soybean paste 29 28 18 01 T 19 - -
46 phenol, 4-ethyl-2-methyl- odor - - 36 - - - - -
47 hexadecane - - 72 - 12 - + +
48 benzaldehyde 02 20 46 05 79 07 + +
49 decanoic acid, methyl ester N - 0.1 - - - - * +
50 2-undecanone - - 34 - 2.1 - - +
51  2-(2-methylpropyl)-3,5,6-trimethylpyrazine - - 24 - - - - -
52 phosphoric acid, trimethyl ester 05 01 7.1 01 07 11 =® +
53 2-furancarboxaldehyde,5-methyl- 06 16 24 01 07 18 + +
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54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106

1H-pyrazole, 1,3,5,-trimethyl

butanoic acid, 3-methyl-

benzoic acid, methyl ester
2-furanmethanol
naphthalene,1,2,3,4-tetrahydro-6-methyl-
propanoic acid, 2-methyl-,2-methylpropyl-
benzeneacetaldehyde
1,4-dimethyi-1,2,3,4-tetrahydronaphthalene
benzene, 1-ethenyl-4-methoxy-
3-thiophenecarboxaldehyde

benzene, 1,2-dimethoxy-

benzeune, 1,3-dimethoxy-

aniline

benzenacetic acid, methyl ester
naphthalene

ethanol, 1-(2-butoxyethoxy)-

ethanol, 2-(2-butoxyethoxy)-

butanoic acid, 3-methyl-, 2-methylpropyl
1H-indene, 1-methylene-
benzenemethanol, .alpha.-methyl-
methyl salicylate

cyclotridecanone

ethanone, 1-(2-hydroxyphenyl)-
benzenthiol, 4-(1,1-dimethylethyl)-
phenol, 2-methoxy-

ethanone, 1-(2-hydroxy-5-methoxyphenyl)-
benzyl aleohol

phenylethyl alcohol
benzenacetaldehyde, .alpha. -ethylidene-
1,2,3-trimethoxybenzene

benzene, (isocyanomethyl)-
benzenacetonitrile

benzonitrile, 3-methyl-

benzonitrile, 2-methyl-
2-pentadecanone

phenol

isoquinoline

benzene, 1,2-dimethoxy-4-(2-propenyl)-
tetradecanoic acid, ethyl ester
benzothiazole

naphthalene, 1,7-dimethoxy-

octanoic acid

naphthalene, 2,7-dimethyl

benzene, 4-ethenyl-1,2-dimethoxy-
phenol, 2-methoxy-4-(1-propenyl)-
phenol, 4-ethyl-2-methoxy-
9H-fluorene, 1-methyl-
3-t-butyl-4-hydroxyanisole

cyclopropane, 1,1-dimethyl-2-
2(3H)-furanone, dihydro-5-pentyl-
phenol, 3-methyl-
S-methyl-2-phenyl-2-hexenal

phenol, 2-methyl-

gz BeE A 4178 2352001
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a sweet and
savory
soybean paste
odor

a savory soybean
paste odor

a weak soybean
paste odor

a weak savory
soybean paste
odor

savory soybean
paste odor
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107 1,2,3 4-tetramethoxybenzene _ - - 05 - - - - -
108 phenol, 4-ethyl- 01 06 01 T 13 09 - -
109 phenol, 2-ethyl- 05 06 07 02 01 13 - +
110 hexanoic acid, methyl ester - - - 02 - - =+ +
111 hexadecanoic acid, methyl ester a weak soybean - T 04 02 10 - +* £
112 eugenol paste odor 04 - - - 04 - - +
113 phenol, 2-methoxy-4-(1-propenyl)-,(E)- - - - - 09 - - -
114 hexadecanoic acid, ethyl ester 20 01 56 31 23 10 - +
115 ethanone, 1-(3-methoxyphenyl)- 13 28 64 10 30 11 £ £
116 acetophenone, 4’-methoxy- J - 114 - 03 - - + -
117 naphthalene, decahydro-1,6-dimethyl- - - 05 - - 59 - -
118 methyl mandelate - - 04 - - 03 - *
119 acetophenone, 4’-amino- - - - - - 10 %
120 cyclooctene, 3-ethenyl- 01 02 03 05 53 05 = -
121 5-dodecyne - 26 09 - - - - -
122 hexadecanoic acid - 1.9 - - - 21 % +
123 naphthalene, 2-methyl- - - - 18 - -
124 dimethyl pthalate 09 09 11 15 01 02 = +
125 octanoic acid - - - 21 - - - -
126 heptadecanoic acid, 16-methyl-methyl ester 0.9 - - - - - - -
127 benzofuran, 2,3-dihydro- B 10 04 05 01 07 02 =* =+
128 .gamma. dodecalactone - T - - 04 - - -
129 9-octadecenoic acid, methyl ester 01 25 T 01 02 15 - +
130 13-octadececoic acid, methyl ester - - - - 00 - B +
131 octadecanoic acid, ethyl ester a weakly sweet - - T - - - - -
132 2(3H)-furanone, dihydro-5-(2-octenyl)- soybean paste 10 T 39 10 24 - + +
133 ethyl oleate odor 1.5 23 39 T 12 14 - +
134 10,13-octadecadienoic acid, methyl ester - - - 24 - - - -
135 9,12-octadecaenoic acid acid,(Z,Z)-, methyl ester 05 13 05 07 03 - - -
136 indole 59 01 53 08 03 64 =& =+
137 oleic acid 01 17 - - - - - +
138 linoleic acid ethyl ester | 30 31 7.8 01 06 1.1 - =+
139 bis(2-ethylhexyl) pthalate - - 08 - R - R +
140 9,12,15-octadecatrienoic acid, methyl ester - - 06 - - - - +
141 9,12,15-octadecatrienoic acid, ethyl ester 03 01 06 - - - - +
142 4-hydroxy-3-methoxybenzaldehyde - - T - - - - -
143 octadecanoic acid - 05 - T - - % -
144 1,2-benzendecarboxylic acid, 1butyl-3-methyl 03 - - - 03 - - +
145 dibutyl phthalate T 01 08 T - 1.6 =+ +
146 9,12-octadecadienoic acid (Z,Z)- 01 37 T 01 - T - +

Table 12. Flavors of soybean pastes manufactured with improved Meju(ISP)

Peak Kinds of soybean pastes
no. Flavor components Aroma 1 2 3 4 ISS TSP
1 disulfide,dimethyl 18.9 - - - - R
2 2-undecane, 6-methyl-, (z)- - - - 0.7 - -
3 ethyl benzene T 07 0.1 0.3 + +
4  benzene, 1,2-dimethyl- - - 0.1 0.1 - -
5 dodecane - - 0.4 0.1 + +
6 1-butanol, 3-methyl- - 09 34 - - +
7 furan, 2-pentyl- 3.7 1.7 03 0.2 - +
8 ridecane 2.3 08 04 09 + +
9  ethenylbenzene 1.1 03 04 0.2 - +
10 butylated hydroxytoluene 1.9 08 02 - - -
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11 pyrazine, methyl-

12 benzene, 1,3,5-trimethyl-

13 1,2,4-trimethylbenzene

14 tridecane, 2-methyl-

15  pyrazine, 2,5-dimethyl-

16 pyrazine, 2,6-dimethyl-

17 10-methylnonadecane

18  tetradecane

19 octanoic acid, methyl ester

20 thiazole, 2,4,5-trimethyl-

21 pyrazine, 2-ethyl-6-methyl-

22 ethanol, 2-butoxy-

23 pyrazine, trimethyl-

24 1-octen-3-ol

25 trisulfide, dimethyl

26 thiazole, 2-ethyl-4,5-dimethyl-

27 pyrazine, 3-ethyl-2,5-dimethyl-

28 pentadecane

29  pyrazine, 2,6-diethyl-

30 1-hexanol, 2-ethyl-

31 pyrazine, tetramethyl-

32 1H-pyrazole, 3,4-dimethyl-

33 2-furcarboxaldehyde

34  pyrazine, 2-ethenyl-6-methyl-

35 pyrazine, 3,5-diethyl-2-methyl-

36 thiazole, 4,5-dimethyl-2-(2-methylpropyl)
37  2,6-dimethyl-3-propylpyrazine

38 hexadecane

39  benzaldehyde

40 decanoic acid, methyl ester

41  pyridine, 2-butyl-

42 2,3 5-trimethyl-6-propylpyrazine

43  2(1H)-naphthalenone, 3,4-dihydro-

44 2-undecanone

45  phosphoric acid, trimethyl ester

46  2-furancarboxaldehyde, 5-methyl-

47 pyridine, 2-pentyl-

48 1H-indene, 2,3-dihydro-1,2-dimethyl-
49 butanoic acid,3-methyl-

50 butanoic acid, 2-methyl-, 2-phenylethyl
51 benzoic acid, methyl ester

52 pyrazine, 2,5-dimethyl-3-(3-methylbutyl)
53  2-furanmethanol

54 benzonitrile, 2-methyl-

55 naphthalene,1,2,3,4-tetraphydro-6-methy!l-
56 naphthalene, 1,2,3,4-tetrahydro-5-methyl
57 benzeneacetaldehyde

58 propanoic acid, 2-methyl-, butyl ester
59 propanoic acid, 2-methyl-, 2-phenylethyl
60 benzene, 1-(2-butenyl)-2,3-dimethyl-
61 1,4-dimethyl-1,2,3,4-tetrahydronaphthale
62 benzene, 1-ethenyl-4-methoxy-
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72
73
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79
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96
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08
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101
102
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105
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108
109
110
111
112
113

2
o
it

benzene, 1,2-dimethoxy-
1H-indol-4-ol, 3-methyl-

benzyl methyl ketone

pentanoic acid, propyl este
benzeneacetic acid, methyl ester
4-ethylphenyl acetate
benzeneacetic acid, ethyl ester
naphthalene

ethanol, 2-(2-butoxyethoxy)-
hexanoic acid

3’, 5’-dimethoxyacetophenone
mequinol

phenol, 2-methoxy-

benzyl alcohol

heptanoic acid

phenylethyl alcohol

methyl isopropyl disulphide
benzenacetaldehyde, .alpha.-ethylidene-
benzeneacetonitrile

ethanone, 1-(1H-pyrrol-2-yl)-
2-pentadecanone

phenol

benzothiazole

naphthalene, 1,7-dimethyl-
octanoic acid

benzene, 4-ethenyl-1,2-dimethoxy-
phenol, 4-ethyl-2-methoxy-
9H-fluorene, 1-methyl-
2(3H)-furanone, dihydro-5-pentyl-
ethanol, 2[2-(2-butoxyethoxy)ethoxy]-
5-methyl-2-phenyl-2-hexanal
IH-imidazole, 4-nitro-

nonanoic acid

phenol, 2-ethyl-

eugenol

phenol, 2-methoxy-5-(1-prophenyl)-,(E)-
hexadecanoic acid, methyl ester
benzoic acid, 4-(1-methylethyl)-
2(3H)-furanone, 5-hexyldihydro-
ethanone, 1-(3-methoxyphenyl)-
4-hydroxy-3-methylacetophenone
hexadecanoic acid, ethyl ester
methyl mandelate

ethanone, 1-(2-aminophenyl)-
hexadecanoic acid

pyridine, 3-phenyl-

dimethyl phthalate

benzofuran, 2,3-dihydro-
2(3H)-furanone, 5-heptyldihydro-
9-octadecanoic acid, methyl ester
11-octadecenoic acid, methyl ester

%
vl

2
o)
1o
o
i,

a sweet soybean
paste odor

(group 5)

a weak soybean
paste odor
(group 6)

a weak soybean
paste odor
{group 7)

a bitter soybean
paste odor
(group 8)

a weak soybean
paste odor
(group 9)
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0.6
0.6
0.7
0.7
0.5
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02

1.0

0.3

0.3
2.3

0.8
0.7

13.9
13
0.3

1.3

95

01 - - - +
- 01 - - -
- - 03 -

09 01 T + +
- 0.4 - -

- 01 - - -
- - - - +

05 02 09 + +
- - ol - -
T - - - -

01 02 ol + +

08 12 25 - +

27 35 02 -

11 05 04 + +
- - + +

04 06 - - +
- - 03 y
- T - +

01 02 03 + +

01 01 91 - +
-T - - +
- -1l - +

04 01 - - *

01 02 05 - +

o1 o1 01 @ # +

02 01 T - +

03 01 0l -

03 01 01 - +
- - T - -

01 15 - - +

02 11 02 - +

03 - - - -

01 01 ol - +
- - 06 -

02 - 35 -

95 15 10  + +
- 00 - -

05 15 - - +
- - + +

05 - ol -

01 - 02 - +
T - 09 - -

01 T 03 +

01 - ; + +
- T - +

01 - - - +
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2%

114 2(3H)-furanone, dihydro-5-(2-octenyl)-, 03 06 0.1 - + +
115 ethyl oleate - 06 0.1 T - +
116 1,2-benzendicarboxylic acid,bis(2-ethyl) a weak soybean - 1.0 - - - -
117 8,11-octadecadienoic acid, methy] ester paste odor - 0.3 T 0.2 - -
118 11,14-octadecadienoic acid, methyl ester (group 10) - 0.6 - - - -
119 indole 1.0 06 03 - * s
120 1-(1-naphtyl)ethyl isocyanate J 0.2 - - - - -
121 oleic acid - 33 - - - T
122- 1,2-benzendicarboxylic acid, decyl hexy 0.1 - - - -
123 linoleic acid ethyl ester 1.5 01 - - *+
124 bis(2-ethylhexyl) phthalate 1.6 - - - =+
125 9.12.15-octadecatriencic acid, ethylester - 0.2 - - - =+
126 tetradecanoic acid - - - T -
127 1,2-benzencarboxylic acid, isodecyl - 0.3 - T - -
128 1,2-benzendicarboxylic acid, butyl-2-methyl- 1.1 01 02 - =+ =+
129 1,2-benzendicarboxylic acid, butyl-2-ethyl- - - - T -
130 dibutyl phthalate 1.8 03 01 - + =+
131 9,12-octadecadienoic acid (z,z)- - 0.5 - 0.2 =+
ISS: soy sauce manufactured with improved Meju
TSP:soybean paste manufactured with traditional Meju
5 A A
4. 2tz 4 =& Z9| flavore %0]
Zzu AEFoRH Ay FPPAAM dEy H8o=

Y vFE AxF EH @0l FFYE
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Fle Uy 24
3 glel, E Y #
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aflatoxin®] BH¢ AAFE Ao] AP ATE 2%
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8] o] Al MA aflatoxin® EFHIFE <F 50%
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Bacillus sp. SSA3e] 93] AL o] MiE
tyrosinedl Al HhAH oz FHFHE Fol2A FR]
¥ H,O09% NH,OHol £38]% 3 ethanol, acetone =
chloroformoll = B8R4 02 Bacillus subtilis7} 748}
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M2 Mi(novel pigment)Z2 HEIHUTG Az T
< &= AR 273 @FM 2 A A(dark

e
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Fig. 6. Antimutagenic activity of the soybean paste
92 | g% | na AE R F o EdwoldoR FAAEGFLR AEXTgEELR
- Tl T 9% | Axd 9% Az 9% Az 93 Az 898
No. 1 23 4~6 7~11 12~15 16~19 20~23
7 : SSA3 12 : SSA3-2MI 16 : SSA3-NPTF1 20 : PTK324-F6
8 : 859 13 : PM3-M2 17 : SSA3-2MI-NPTF1 21 : PTK324-F13
Era 9 : PM3 14 : TKSP21-M8 18 : SSA3-NPTFR2 22 ; TK2124-F12
10 : TKSP21 15 : TKSP24-M4 19 : SSA3-2MI-NPTF2 23 : TK2124-F15
11 : TKSP24

brown pigment)S AAsl= SSA3HFS By =FF
A, Bacillus licheniformis®  Bl&stgch o)
Bacillus sp. SSA3L tyrosine H7} wix|o|A 439
FA A Mi(brown pigment)E A st=ud o] 4
T MAE EFSA =7 Ay F 5 A&
ZZ 8 (dark brown color) 7+aa B8 4& e
W™, thin layer chromatography(TLCO)Z 313 A3,
S22 A g MA 4FF F 3 FFY
RfX7} 5dgE EAsh
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=3
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[P1=K[X][Y][Z](P=chemiluminescence, K=photon constant,
[X]=active oxygen radical species ; oxidant, [Y]=
antioxidant, [Z]=receptor ; prooxidant)o|A] ZZA] Z
&3 Utk UL 2TMI3 S A9 e B
E2 A4 A E(CCL-13 ; Human normal liver cell)<]]
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“@9g 7w, & FAEY 34 dAse A
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Fig. 7.

Morphology
HepG2 grown
medium(A) and in medium medium(A) and in medium
containing PM3(1mg/ml, B) containing PM3(1mg/ml, B)

of Fig. 8. Morphology of
in normal CCL-13 grown in normal
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