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U F7) AREE 8% EHo] EElHlen], 1% FAES tetramethylpyrazine, 4-pyran-
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Rhizopus delemar(KCTC 1272)= §=r338t71& Q00 A,
Aspergillus oryzae(100Q-CD)Y= WEAEFTIFE)NA 2
o who} AL2-31 ot

uhy

D F3A8

239 A Z3ld(Brix 24)& Brix 1002 243 agar
Wi x| Asp. oryzae, Rh. delemarZ 244 HE3 ¥ 48
A7t Wjgste] olg Z+ FHog AMEIACh

EFEA wlge 9 uhAd w2l Asp. oryzae 1WF
o} Rh. delemar 195 0|& ZYZ} FFsho] A8-3tYch

2) 959 AFY ¢ A=

dFE 2 NETEE 2,720g8 A, $A819 1247
Eol FA2AZ) T Ewj7)E 3} stainless steel case(35
X23X6cm)o] o} autoclaveslA] 0.8 kg/cm*E  60%
FAste] ALE-3H T

29T Z AETER 272029 27 25%¢)
B9 H7}ele £l stainless steeld] Abajo] o}
autoclaveo| Al 0.8kg/cm’Z 30% FA3 T Yzsly,
A7)\X Asp. oryzae, Rh. delemar 2 1 EFEZL z+z}
05%% HE3ld 30T 2404 4842 v, 5
Aoz Pt 3] AATE kojie -+ Asp. ory-
22e2 AT F o]E 60T oA 3087 A HAZEEL
o719 45% A% 7}l Rh. delemarE AZ, v 43t
G384 Aoz 3.

3 A=

Ztzt Az kojie] viF-e Table 13} Zo] 7709} A
32 3 4249 kojidl &F 1,200g2 Hrlsled 4
7t 101 1% HEE ZHIAL FF FFE 502 1%

Table 1. Mixing ratio for making Doenjang

&2 243l chopperZ #H43 F 70% ethanol=
£5F 150 §710) Bob & vjE230+17T)A 40
Azt QXA

4) ey B4

3R BEHe AN Do upgl FEFFLE 2
staEe Kjeldah, A4 Soxhlet
Z29 Z9 9 Y3 Bertrandd, ol =e|drE
Formal 274, Ethanol &3 FFY, A7 & 4
A7|AAE HEZA, Aze 3 F35, pHe
pH meter(Fischer 971, USA)Z, 4= Z A8 5g&
Z5F 50mE 34T F 2%-KCrO, £4& Ao
2 3o} 0.01 N-AgNO; &0z AFsgct

5) 49 E4EA

1) xEAN] FA4)

Koji 5goll 2% NaCl(Junsei: BA)H& 7}ste] 100
m/2 3}a shaking water bath(25C)dlA 3AI7 &
5 e A 2EANOZ HYTh

2) 84= &4

a-Amylase= F &9 blue value,® B-amylase= 7%
# Eo] WY protease™ AnSon FKFSENH? 5o
3% 660nmollA spectrophotometer(Hitach 100~
600)S =43 tyrosineY(ug/mho 2 Bk

6) F714e] HFEA

F714kel A% Marsili 5 WE*o] F3to] Table
29] 2744 HPLCE B3l EF {7149 chroma-
togram peake] W] @ FEIHo=2 I FFE
T3] 2t AR fr14t FEeE FYrh

7) 1R FE2EA

71489 $&L& Yokotsuka ™o F31413L, gas

chromatographic patternS HP 3365 integrator”} %
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Treament A

Materials

Steamed soy bean 5,440

Aspergillus oryzae koji 3,260

Rhizopus delemar koji -

(Asp. oryzae+Rh. delemar) koji -

Rh. delemar koji after Asp. oryzae koji -

Traditional meju - 5,000
Salt 1,200 1,200
Water 2,000 5,200

5,440 5,440 5440 5,440 5,440
1,630 = - 1,630 -
1,630 - - — 3,260
- 3,260 - - -
- - 3,260 - -
- - - 1,630 -
1,200 1,200 1,200 1,200 1,200
2,000 2,000 2,000 2,000 2,000

A: Asp. oryzae koji Doenjang, B: Traditional Meju Doenjang, C: Asp. oryzae koji+Rh. delemar koji Doenjang, D:
Asp. oryzae+Rh. delemar koji Doenjang, E: Rh. delmemar koji after Asp. oryzae koji Doenjang, F: Asp. oryzae
koji+Traditional Meju Doenjang, G: Rh. delemar koji Doenjang.
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¥ HP 5890 118 GCE Table 39 2lo|A BAl3tgch

G. C. MSD %712 HP 5870 G. C. MSD system&
ARSI e, 7+ peakd #<¢1 liberlay serching@}
EPA/MIH spectral data bases} A E vl &8ty
o

8) #FHA

4097 A4 BAS g, &, Mo sl SHE
Hred 123808 BFHAE AASAT. BEHY
L35 Z0]7] fJste] AT AR(114) 5 HrbY
o2, Uds v 53, o 434, EEolt 33, vmr
24, o}F vmtt 1¥eg Brslm 7+ Agd f94
A& Duncan’s multiple range test®2 3}gth

-

o o o

oM HZ

7y oA F48HS Z% ARE Fig 13 2o
a-amylase®] A& Asp. vryzae koji(AT)7} 312 yg/mi S
el oH, t-3-o] Asp. oryzae koji} Rh. delemar kojis
T 7(CH7) 88 ug/mielgiTh

a-Amylase &40 7} 22 R Rh. delemar koji2}
AR F7E 16 pg/miolom o1 7]1F o8 Bd E7E
358, D= oF 294) 1elw CFE 5541E Ve o-
amylase®] @AFHA3L Asp. oryzae kojiAT)7} 7HA &
srek.

Y5 B-amylased] Ao doiME AT} 235 ug/

Table 2. Operating conditions of HPLC for analysis
of organic acid

HPLC . Waters

Column : Aminex-HPX-87H
Detector : UV at 210 nm
Mobile phase : 0.08 N-H,S0,
Flow rate : 0.5 m//min

Chart speed : 0.5 cm/min
Column temp. 1 245T

Table 3. Operating conditions for gas chromatogra-
phy

1250 C

1250 C

: DB-5, 30 mXx0.25 mm LD.

60 C ol A 108 W& & 220 T 71A
10 C /min®. 2 programming

Split ratio :100:1

Injection volumn : 1/

Detector Temp.
Injector Temp.
Column

Column Temp.

mzZ 7} B¢ o] CTE 136 ug/migth 7H4%
@eo BTE JFEos BY 16798(AT), 9.718)(CH),
708D, EF) #£22 a-amylases} e e 543
3& Ve

Kojio] sijgoll wE a-amylase®} B-amylasee] E4 g
A9 zpol AW} Asp. oryzae kojie] a-amylase7}
B-amylase®.t} Ekom t}E FolA+ c-amylaseE T
i B-amylase’t ¥L EHYEE YERTh

Protease&& & Al@TolAM AY v|sz3h Rh.
delemar TEA 2] vlo] 714 Wity o= Asp. oryaae
kojie] S o] 5o wheba] zpol7} o (F)<
Ag 71" wietA] zholzt Slvhe A §P9) Byl #
ARt EA84(312 ug/mi, 235 pg/m)-g LEFY 2 pro-
tease ¥4S 0001 pg/m/E o}F & g e

EE 54 5o UpiyE W
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Fig. 1. Compaired with enzyme activity in the amy-
lase and protease at various mixture Kkoji.

A: Asp. oryzae, B: Traditional Meju, C: Asp. oryzae
koji+Rh. delemar koji, D: Asp. oryzae+ Rh. delemar koji,
E: Rh. delemar koji after Asp. oryzae koji, G: Rh. dele-
mar koji.
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Atk ol AR 2719 FEFFH £47% FY
Adse Zoldl o7 Aol Friekn MFdchk

8 £A4NA Fo dxyslhs Table 58 2] &
4717k wetAd 4 AETE Hshgo] 0.003~0.0123
o2 WEr} glden ot 4 e "WE gx9
W3ty A9 gtk Bu®el fAbstdch d3e =
A7 & 242 gt Fig 29 Zo] B37) 714
2R S Fvt Eed v Fe A9 s s
ey, £4717F o wWsls 0.0004~0.00232.2,
k7t ZHA = 2ith B79 Fol digt 284 dekxiole
kojig) g ®]& Hold 3 Aoz Az =3
AGpzel Fd44 FEslE 7 599 Husk ol
fodel zol7k YAATH

opv| el A4 T sl Fig 37 2o] 24 Alg711e]
ztolE Z7|oIAM AT DI, FF7t fAME 39 B2

Table 4. Changes in moisture during the Doenjangs
fermentation

Aging time (days)

Classification
groups 0 10 20 30 40
A 4871 4890 4996 5197 5198
B 4862 4900 4852 4850 4962
c 5093 5098 5124 5386 5394
D 5306 5360 5437 5614 5564
E 4729 4880 4882 5165 5276
F 4776 4824 4877 5087 5098
G 5203 5302 5500 5652 55.96

Table 5. Changes in salt during the Doenjangs fer-

mentation (%)
Classification Aging time’ (days)
groups 0 10 20 30 40

A 11.03 1098 1112 1120 1134
B 1172 1186 1197 1158 1201
C 10.73 1089 1094 1110 11.24
D 1069 1075 1055 10.84 1093
E 1274 1196 1248 1176 2243
F 1099 1098 1116 1090 1145
G 1081 1093 1091 1095 1131

A: Asp. oryzae koji Doenjang, B: Traditional Meju
Doenjang, C: Asp. oryzae koji+Rh. delemar koji Doen-
jang, D: Asp. oryzae~+ Rh. delemar koji Doenjang, E: Rh.
delmemar koji after Asp. oryzae koji Doenjang, F: Asp.
oryzae koji+ Traditional Meju Doenjang, G: Rh. delemar
koji Doenjang.
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Fig. 2. Changes in total nitrogen content on the
aging of Doenjang.

A: Asp. oryzae koji Doenjang, B: Traditional Meju
Doenjang, C: Asp. oryzae koji+Rh. delemar koji Doen-
jang, D: Asp. oryzae+ Rh. delemar koji Doenjang, E: Rh.
delemar koji after Asp. oryzae koji Doenjang, F: Asp.
oryzae koji+ Traditional Meju Doenjang, G: Rh. delemar
koji Doenjang
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Fig. 3. Changes in amino type nitrogen on the aging
Doenjang.
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Table 6. Changes in water soluble nitrogen during
the Doenjangs fermentation (%)

Classification Aging time (days)

groups 0 10 20 30 40
A 075 080 092 100 103
B 068 076 102 109 114
C 076 092 102 104 106
D 080 084 102 108 110
E 047 057 069 072 076
F 081 090 103 116 117
G 072 084 098 104 105

Table 7. Changes in protein hydrolysis ratio during

the aging of Doenjangs (%)
Classification Aging time (days)
groups 0 10 20 30 40
A 1533 1602 21.66 2.64 24.66
B 6.70 923 1067 1210 13.23
C 14.02 1620 1771 2056 22.78
D 1582 1712 2022 2222 2513
E 2.89 4.39 6.39 913 12.22
F 1148 1223 1466 1647 18.05
G 4.80 5.93 7.52 822 10.88

A: Asp. oryzae koji Doenjang, B: Traditional Meju
Doenjang, C: Asp. oryzae koji+Rh. delemar koji Doen-
jang, D: Asp. oryzae+ Rh. delemar koji Docnjang, E: Rh.
delmemar koji after Asp. oryzae koji Doenjang, F: Asp.
oryzae koji+ Traditional Meju Doenjang, G: Rh. delemar
koji Doenjang.

2ol g7 AFoE 2.89~1582%7}, %41 40¥0] Hoj
wa} Z7k3le], 10.88~25.13%% AW XE e &
#H g3 %7] B, F, GF @93 &) 77} 6.70%, 2.89%,
480%% Y=l ol Rh delemare] ¥ ESE o]
g7 7 Q) e 47, of Ms&& B, F, Gt
BT S48 3H0.1445~0.1738)0. 2 A#Alol w1
EHoktHr = 0.9594 ©]/).

ol 28 &(5 84 Ha/FEAX1000E Table 8%
2ol & AF 2L11~4571%R 9 Zlo] S48 at

Table 8. Changes in protein solubility ratio during
the aging of Doenjangs

Aging time (days)

Classification
groups 0 10 20 30 40
A 4166 4419 51.11 5524 5722
B 2211 2638 3445 3707 3877
C 4367 5139 5828 59.09 56.68
D 4571 4640 5666 6000 60.10
E 2781 3294 4011 4161 4444
F 3446 3894 4327 4873 4736
G 39.77 46.15 53.84 5777 5833

Total sugar content (%)

Aging time (days)

Fig. 4. Changes in total sugar content on the aging
of Doenjang.

A: Asp. oryzae koji Doenjang, B: Traditional Meju
Doenjang, C: Asp. oryzae koji+Rh. delemar koji Doen-
jang, D: Asp. oryzae+ Rh. delemar koji Doenjang, E: Rh.
delmemar koji after Asp. oryzae koji Doenjang, F: Asp.
oryzae koji+ Traditional Meju Doenjang, G: Rh. delemar
koji Doenjang.
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Fig. 5. Changes in reducing sugar content on the
aging Doenjang.

A: Asp. oryzae koji Doenjang, B: Traditional Meju
Doenjang, C: Asp. oryzae koji+Rh. delemar koji Doen-
jang, D: Asp. oryzae—+Rh. delemar koji Doenjang, E: Rh.
delmemar koji after Asp. oryzae koji Doenjang, F: Asp.
oryzae koji+ Traditional Meju Doenjang, G: Rh. delemar
koji Doenjang.
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Fig. 6. Changes in total activity on the aging of Doen-
jang.
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Table 9. Changes in hydrolysis of polysaccharide du-

ring the Doenjangs fermentation (%)
Classification Aging time (days)
groups 0 10 20 30 40

A 50.3 5556 67.75 7972 73.15
B — — — — -
C 55.79 5769 7344 8108 77.79
D 6110 66.71 7160 8562 7779
E 2139 2351 5374 6982 63.04
F 56.87 57.12 5955 5655 45.80
G 4767 5144 5887 5943 5724

A: Asp. oryzae koji Doenjang, B: Traditional Meju
Doenjang, C: Asp. oryzae koji+Rh. delemar koji Doen-
jang, D: Asp. oryzae+ Rh. delemar koji Doenjang, E: Rh.
delmemar koji after Asp. oryzae koji Doenjang, F: Asp.
oryzae koji+ Traditional Meju Doenjang, G: Rh. delemar
koii Doenjang.

GAF 7oA acetic acidgrgo] =tch

dr Aol Fe {714 g acetic, succinic, lactic,
AHYD FFA
A A71eAAE lactic acid7} B3l acetic, citric,
malic acid7} Zgor WE o)M= acetic acid7} B
Q1 lactic acid?t AYths Bae}l uidtd {7]4ke
AE o] WMgAn fAEIEeH, b F99 AMBITFE
a3k @Al A lactic, citric, acetic malic, oxalic acid7}
AZE QA Asp. oryzae T A citric acid7} 718 =9k,

malonic, oxalic, malic, citric acid7}

Table 10. Changes in alcohol during the Doenjangs

fermentation (%)
Classification Aging time (days)
groups 0 10 20 30 40
A Trace Trac 012 0.98 1.46
B Trace Trace 0.09(T) Trace 0.26
C Trace Trac  0.19 1.50 2.20
D Trace Trace 0.55 2.10 2.78
E Trace Trace 0.10 0.98 1.88
F Trace Trace 035 1.38 1.94
G Trace 040 0.53 2.60 342

Table 11. The changes in crude fat during the aging

of Doenjang (%)
Classification Aging time (days)
groups 0 10 20 30 40
A 5.03 5.10 534 5.60 5.34
B 1055 1038 1027 1014 9.77
C 5.01 5.20 5.33 5.60 5.74
D 5:55 5.50 593 5.80 6.17
E 3.37 3.68 3.90 4.20 414
F 7.40 7.48 7.74 8.00 8.09
G 513 5.29 5.83 5.60 457

Table 12. Compared with organic content in Doenjang fermentation for 20 days(mg/g)

Classification Aging time (days)
group Citric acid Malic acid Lactic acid Succinic acid Acetic acid
A 367 0.36 - 22.80 6.16
B 1.62 0.78 297 - 13.59
C 355 0.78 - 19.80 76.20
D 372 0.90 - 19.20 92.40
E 3.36 0.78 - 34.80 96.00
F 3.75 0.60 - 2.07 9.99
G 3.67 0.84 - 1332 171.60
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A ZFo) A lactic acid7} 7H 2ohs Bashs tha 24 1093 4099 A C E 2 G 849 ¥4

2ol 7k ATk Re Table 137 o] F=& 8717 Aol A&,
o] ol @e AEol 27tA7t UeH, 6714
@lMdEe &4 -2 phenol-2-methoxyl, 4H-pyran-4one-3-hydroxy-2-

Table 13. Changes flavor compounds Doenjang fermentation depend on mash making method
(Unit : Relative peak area% value)

Compounds Aging time Retention Group
p (days) time/min A C E G
10 13.67 5.7 Trace 29 29
Phenol-2-methoxy 40 13.67 89 5.1 24 124
4H-Pyran-4one 10 14.71 8.6 40.1 49 33.2
-3-hydroxyl-2-methyl 40 1471 114 31 2.0 3.7
10 16.18 Trace 20.2 2.3 19.0
Unknown(1) 40 16.18 86 56 53 58
B nthanol 10 16.49 Trace Trace 443 4.6
ehzenthano 40 1649 159 424 464 65.1
10 1761 Trace 138 19 113
Unknown(2) 40 17.61 11.2 129 137 04
Locten2-ol 10 1953 431 30 25 9.0
-octen-2-o 40 1953 134 9.7 9.6 2.9
. 10 22,62 37.1 89 16.0 129
Tetramethyl pyrazine 40 22,62 147 79 116 30
! : : 6.9
1,3,6-Cycloocta triene 18 ;g;} 122 igi gg 66

A: Asp. oryzae koji Doenjang, B: Traditional Meju Doenjang, C: Asp. oryzae koji+Rh. delemar koji Doenjang, D:
Asp. oryzae+Rh. delemar koji Doenjang, E: Rh. delmemar koji after Asp. oryzae koji Doenjang, F: Asp. oryzae
koji+ Traditional Meju Doenjang, G: Rh. delemar koji Doenjang.

Table 14. Duncan’s multiple range test data for the sensory evalution of the Doenjang fermented for 40
days

Duncan analysis

Taste Group A C D G F E B
: Average 416 391 3.16 291 2.65 2.25 1.53

Flavor Group C A D G F E B
Average 3.91 3.83 3.16 3.08 2.66 2.08 1.53

Color Group C A D G F E B
Average 425 3.65 3.33 291 2.83 2.00 1.63

Total Group G A D G F E B
acceptability Total 12.07 11.65 9.65 8.9 8.15 6.33 4.82

A: Asp. oryzae koji Doenjang, B: Traditional Meju Doenjang, C: Asp. oryzae koji+Rh. delemar koji Doenjang, D:
Asp. oryzae+Rh. delemar koji Doenjang, E: Rh. delmemar koji after Asp. oryzae koji Doenjang, F: Asp. oryzae
koji+ Traditional Meju Doenjang, G: Rh. delemar koji Doenjang.
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Chemical composition changes in fermented Doenjang depend on Doenjang
koji and its mixture

Hyun-Kyu Joo, Dong-Hyun Kim and Kyun-Teak Oh (Graduate School of Agro-Livestock
Development, Konkuk University, Seoul 133-701, Korea)

Abstract : In order to improve the qualities of Doenjang were investigated on the enzyme
activity in the koji and changes in chemical composition, flavors and sensory envaluation
of Doenjang which were prepared with Rh. delemar Kkoji, Asp. oryzae koji and traditional
Meju with mixed koji and soybean as the ratio of optimum mixture. Asp. oryzae koji was
indicated highest activities o and B-amylase as 312 mg/mi, 235 mg/m/ while Rh. delemar
the lowest activities as 16 mg/m/, 38 mg/m/ in aging for 40 days amino type ntrogen was
the highest in the Asp. oryzae and Rh. delmear mixture koji(D group), Asp. oryzae(A group),
and Asp. oryzae koji and Rh. delemar koji(C group) as 460 mg%, 440 mg% and 426 mg%
in aging for 40 days. The main flavor components of Doenjang were detected as fellows
phenol-2-kmethoxy, 4H-pyran-4-one-3-hydroxy-2-methyl, benzenthanol, 1-octan-3-ol, tetra-
methyl pryrazine, 1,3,6 cyclooctatrien. Asp. oryzae(A) and Asp. oryzae koji with Rh. delemar
koji mixture(C), group were the most excellent in taste, flavor color for formented Doenjang
at 40 days.



