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Abstract

This study was conducted in ordor to find the most suitable conditions for producing the Doenjang with
optimal odor compound contents. Three sample groups with the different preparing methods -Doenjang that
has not gone through the soy sauce separation process (Doenjang A), Doenjang that has gone through the
soy sauce separation process; Meju-20% salt water ratio of 1:4 (Doenjang B), and that with the ratio of
13 :4 (Doenjang C)- were tested during different ripening periods. Odor compound contents were analyzed
through Solvent Extraction Method and Simultaneous Steam Distillation Extraction (SDE). The number of
odor compounds was greatest in Doenjang A and during the mid to late stage in each groups. In the sensory
evaluation of Doenjang odors, Doenjang A received the highest scores in the categories of overall preferences,
while Doenjang C got the lowest scores. Individual odor didn’t vary significantly during ripening periods,
but the overall odor and taste preference was highest in the samples ripened for 75 to 120 days. Stepwise
multiple regression analysis of major odor compounds of Doenjang revealed that benzeneacetaldehyde is the
major explanatory variable for offensive odor. Benzeneethanol, 3-methylthio-propanal and 4-methyl-phenol are
the explanatory variables for salty odor, nutty odor and rancid odor, respectively. Odor compounds that contri-
bute to the overall odor preference varied from the compounds that affect the taste preference.
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Fig. 1. pH of Doenjang.
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Fig. 2. Buffering power of Doenjang.
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Table 1. Identified compounds by SDE in Doenjang A
- 0 15 30 45 60 75 90 105 120
No RT. Identified Compounds Days Days Days Days Days Days Days Days Days
1 313 3-Methyl-1-butanol o)
2 328 1,3-Butanediol 0 o} O o o o o o} o
3 339 2-Methyl-pentene o}
4 348 N,N’-Diethylidene-1,1’-diaminoethane o o o) o) o} o) o) o) o)
5 356 Hexanal O @] O O O O O O @]
6 3.71 Tetrachloro-ethene o} 0 0 o} o] o o) o} o)
7 3.80 3-Methoxy-2-butanol 0 0
8 393 3(2H)-Pyridazinone o
9 399 N-Formylpyrrole
10 4.02 2-Furancarboxaldehyde o) 0 o) o) o) o] o] o) 0
11 433 2-Furanmethanol 0 o) o) o) o) o o) 0 o}
12 454 4-Methyl-pentanol 0 o) o 0 o) o) o)
13  4.86 2-Heptanone @)
14 508 3-(Methylthio)-propanal o o) o) o) o) o] o} ) ¢)
15 517 2,5-Dimethyl-pyrazine o o) o] o] o} o)
16 533 1H-Pyrrole o) o)
17 582 (E)-2-Heptenal e}
18 5.89 Benzaldehyde e] o) o) o ¢) 0 o) o) o
19 595 Trans-dideuterioxy-cyclopentene o) o)
20 612 1-Octen-3-o0l o o o) o) o) o o o} o)
21 6.23 1-Octen-3-one o) o] e} 0 o) o) o] o]
22 6.30 2-Pentyl-furan e) o o) o] o) o) o) o) o
23 6.35 Butanoic acid, butyl ester ¢} o] o) o} o) o) o)
24 646 Trimethyl-pyrazine o) o) o] 0 0 o o) 0 0
25 6.89 Benzenemethanol o) o] e) o) o] C o ¢}
26 7.03 Bezeneacetaldehyde ¢} e) o) o} o] o o) o} 0
27 7.3 2-Methyl-phenol o] o) 0 0
28 7.15 2,3-Dimethyl-hexane 0 0 o)
29 720 2,5-Dihydro-furan
30 7.25 a-Methyl-benzenemethanol 0 0 0 0 0 o o 0 0
31 740 4-Methyl-phenol o) o o] ) o) 0 o) o] 0
32 749 3-Ethyl-2,5-dimethyl-pyrazine o) o) 0 o]
33 758 Tetramethyl-pyrazine o o) o) o) o] ) o} o] o]
34 7.63 2-Methoxy-phenol o) o) o) o) o) C o o) o)
35 7.78 Nonanal O O o} o} O
36 7.94 Benzeneethanol o] o o o} o 0 o) o 0
37 831 2,6-Dimethyl-phenol o) o e) o) o) o o) o o)
38 840 Ethyl-cyclopentane o) o)
39 847 (E)-2-Nonenal o) o) O O 6}
40 850 3,5-Diethyl-2-methyl-pyrazine
41 853 4-Ethyl-phenol o} 0 o) o] o} o) 0 o) o)
42 9.02 L-alanine o) o) o)
43 912 2,3-Dihydro-benzofuran [6) ) 6} @) 0 0 ) @) 0)
44 918 2-Propyl-phenol
45 9.25 2-Ethyl-6-methyl-phenol
46 937 4-Ethyl-2-methyl-phenol
47 944 Trimethyl-propylpyrazine o] o o) ¢) o] 0 0 0 o]
48 9.88  4-Ethyl-2-methoxy-phenol o) o) o) o o] C o} o) o]
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Table 1. Continued
. 0 15 30 45 60 75 90 105 120
No RT. Identified Compounds Days Days Days Days Days Days Days Days Days
49 10.06 1H-indole O O O O O O O O @]
50 10.27 0-Toly! vinyl sulfide o) o) o) o) o) o) o) o) o)
51 10.32 3-Methoxyformalide O
52 10.78 Dihydro-5-propyl-2(3H)-furanone o) ) o) o) o) 6] o) o] o)
53 11.84 4-Phenyl-pyridine O
54 12.28 2,6-Bis(1,1-dimethyl)-phenol o) o) o) o o) o) o) o o)
55 13.15 Ethanediimidic acid, dihydrazide o)
56 14.03 Cyclohexan propanoic acid ) o) o) 0 o)
57 14.87 2-Dodecen-1-0l ©
58 15.74 Hexadecanoic acid, methyl ester e} 0 o} e} 0 o}
59 16.07 Hexadecanoic acid ) ) o) o) o) O o) o) o)
60 16.37 Hexadecanoic acid, ethyl ester o) O o) o) 0 o) o) o) o)
61 17.24 Methyl-9,12-octadecadienoic acid ¢) o) o) o) o) o) o) o) o)
62 17.29 9-Octadecenoic acid, methyl ester o) o) ) o o) (o} o) o) o)
63 17.54 (Z,2)-9,12-Octadecadienoic acid ¢} o) o) o) o) o) o) o o)
64 17.56 (Z)-9-Octadecenoic acid o} o) 0 o)
65 17.73 Ethyl linoleate ¢} ) o) 0 0 o) o) o) o)
66 17.77 4,4-Dideutero heptadecanal ¢} ) o) 0 o) o) o) o) o)
67 1893 (R)-(-)-14-Methyl-8-hexadecyn-1-ol o) o) o} o} o} o} o} o} o
68 19.15 Hexanedioic acid, dioctyl ester o)
69 19.25 11,14-Eicosadienoic acid, methyl ester O o] o) o) o) o) 0 o) o)
70 2097 2-Isononenal )
A3Ae FE P Adsse Ao RvEty, D 4% 84
&og HAB, Co wolUth A7IERE 51%} D) &7 #% 54 2 A3 1Y 3
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Table 2. Mean values of sensory evaluation for odor of Doenjang A
Offensive Salty Sour Nutty Rancid Odor Taste
Odor Odor Odor Odor Odor Preference*** Preference*
0 days 29.5 28.6 25.3 26.8 16.1 32.0° 32.0°
15 days 28.9 27.3 23.7 31.3® 159 354" 36.6%
30 days 24.8 26.1 19.5 32.0® 13.9 38.6% 35.0%
45 days 27.2 33.0 24.3 34.1* 12.9 38,32 39.9%
60 days 324 325 276 38.5 15.1 44.1° 40.5®
75 days 29.9 34.0 23.0 38.4* 14.7 455 43.8*
90 days 295 324 211 36.2% 13.3 41.4% 39.9%
105 days 33.56 31.6 214 40.3 14.0 45.12 43.8*
120 days 30.4 31.2 19.6 41.3° 10.1 43.3° 43.2°

There are significant differences among the values within the same column (*$<0.05, **$<0.01, ***»<0.001).

Table 3. Mean values of sensory evaluation for odor of Doenjang B

Offensive Salty Sour Nutty Rancid Odor Taste
Odor Odor Odor Odor Odor Preference Preference

0 days 29.1 335 26.4 234 23.7° 25.9° 21.8
15 days 30.1 29.5 26.9 253 20.6® 28.5% 274
30 days 30.3 271 255 22.0 20.6® 29.1%® 26.4
45 days 30.1 34.0 23.6 20.5 18.2% 299 23.8
60 days 26.8 33.3 22.3 27.3 16.0° 32.6® 29.7
75 days 259 319 24.7 225 17.3® 29.8% 274
90 days 29.9 30.6 20.1 25.3 16.8*® 31.3» 29.0
105 days 294 294 20.1 276 16.5% 3L1® 29.8
120 days 30.8 32.8 19.7 24.0 14.1° 35.3? 28.3

There are significant differences among the values within the same column (*<0.05, **$<0.01, ***<0.001).

Table 4. Mean values of sensory evaluation for odor of Doenjang C

Offensive Salty Sour Nutty Rancid Odor Taste
Odor Odor Odor Odor Odor Preference Preference

0 days 24.3 235 17.7%* 16.3% 19.9 18.1° 19.6
15 days 224 23.7 18.2% 15.0% 273 18.0 19.03
30 days 233 23.9 18.7% 13.4° 254 21.5% 18.3
45 days 25.1 196 16.3° 18.5% 22.3 22.8* 21.6
60 days 21.9 22.6 22.4% 17.0° 20.7 22.4% 20.0
75 days 257 219 22.8% 19.4% 2563 23.6® 21.1
90 days 25.0 22.8 21.7% 21.9% 21.9 21.8% 215
105 days 285 244 24.2% 19.0° 19.6 29.3* 26.4
120 days 29.6 279 26.7° 22.6% 22.7 25.6° 251

There are significant differences among the values within the same column (*$<0.05, **<0.01, ***<0.001).
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2) 37 B4 o]&4% F8 IR 7] AR Y
239 g7 AE 5 BFY 4 g g 7dxrt

2 53 dolry] gt FHA £A4& dAE F 1
A#E Table 7o “eRASICh

I+ benzeneacetaldehyde$t 2,6-bis(1,1-di-
methylethyl-phenol 5¢] Edo] 7|odx7} E4w, B
&l 9] 71982 benzeneethanol So] Eto M, (Z,2)-



272

Hu)7 - £73 - 4A7 - A7

MR LEERE

Table 5. Pearson correlation coefficients between sensory scores of Doenjang odor

Odor Offensive  Saity Rancid Odor Taste
Odor Odor Odor Sour Odor Nutty Odor Odor Preference Preference
Offensive Odor 1.00
Salty Odor 0.34**+* 1.00
Sour Odor 0.23*** 0.24*** 1.00
Nutty Odor 0.34%* 0.35%** 0.19*+* 1.00
Rancid Odor 0.16***  —0.09* 0.18*** —0.14*** 1.00
Overall Odor Preference  0.29*** 0.41%+* 0.13** 0.69*** .—032**  1.00
Overall Taste Preference 0.18*** 0.27%** 0.03 0.55***  —021***  0.65*** 1.00
*significant at p<0.05, **significant at p<0.01, ***significant at p<0.001
9,12-octadecadienoic acide Ao e 7|27t =4 ol AZ|dAe AL JHAER o] Aio] oH=E
btk 09 g V148 ekl BdsE  SAXE AoR wud. ~

£ 49 A4S 7HA 3-(methylthio)-propanal 7 &2
2578 7} tetramethyl-pyrazine So] ), 3-
(methylthio)-propanal & 73+ A=A Foza| ol
B =AA 71ES Fole oz BRI
4-Methyl-phenol& 2td|Fdle] 7=t %<,

ANAQ e AFxo) 3loj-+= benzeneethanoli}
3-hydroxy-2-methyl-4H-pyran-4-one2 42| 7]o=7}
=33, 2,6-bis(1,1-dimethylethyl)-phenol®} hexadeca-
noic acide &9 7|d=7F %, 7 599 dF
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Table 6. Pearson correlation coefficients

between sensory scores and volatile compounds in Doenjang

Odor Offensive  Salty Sour Nutty Rancid Odor Taste
Volatile Compound Odor Odor Odor Odor Odor  Preference Preference
Hexanal 0.04 —0.17 0.08 0.02 0.02 —0.01 0.06
2-Furancarboxaldehyde 0.11 —0.09 —-011 0.11 —-0.17 0.17 0.15
2-Furanmethanol 0.10 0.00 0.01 0.19 —0.16 0.21 024
3-(Methylthio)-propanal 0.34 0.29 0.08 0.52** —0.36 0.53** 0.57**
1-Octen-3-ol —0.09 —0.24 —0.05 —0.06 0.16 —~0.07 ~0.05
2-Pentyl-furan 0.11 —0.05 0.20 —0.06 0.07 —0.04 —0.04
Trimethyl-pyrazine —0.18 —0.40* —0.07 —0.28 0.34 - —0.28 —0.25
Benzeneacetaldehyde 0.38 0.10 —-001 031 —0.27 0.35 0.34
4-Methyl-phenol -~0.38 —0.51** —0.33 —0.56** 0.66***  —0.57** —0.58**
Tetramethyl-pyrazine —0.17 —0.29 —011 —042* 042 —039* —0.40*
2-Methoxy-phenol 0.03 —0.05 0.01 —-0.07 0.09 —0.02 —0.02
Benzeneethanol 0.20 0.31 —0.14 0.38 —0.33 0.38 0.42*
3-Hydroxy-2-methyl-4H- 0.31 0.15 -0.11 0.60***  —0.53** 0.65%** 0.64%**
pyran-4-one
2,6-Dimethyl-phenol —0.38 —056** —0.26 —0.48* 0.59**  —051*  —046*
4-Ethyl-phenol —0.24 —0.12 —0.29 —-0.23 0.27 —024 —-0.16
2,3-Dihydro-benzofuran —0.35 —0.26 —0.17 —035 0.38 —0.36 —0.30
0-Tolyl vinyl sulfide —0.11 —0.05 —0.03 —0.06 0.07 —0.03 0.02
2,6-Bis(1,1-dimethylethyl)- —0.30 ~043* -0.17 —0.38 0.37 —-0.35 —0.34
phenol
Hexadecanoic acid 0.32 0.20 —0.15 0.14 —0.22 0.22 0.19
Methyl-9,12-octadecadienoic 0.31 0.27 —0.03 0.55%*  —047* 0.57** 0.61***
acid
9-Octadecenoic acid, 0.29 0.23 —-0.02 0.50* —042* 0.50* 0.54**
methyl ester
(Z,2)-9,12-Octadecadienoic 0.30 0.20 -0.17 0.34 —0.40* 0.39 0.40*

acid

*significant at p<0.05, **significant at p<0.01, ***significant at p<0.001.
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Table'7. Seleqtion of impgrtant variables by forward Iv. 42 9 m"d
stepwise multiple regression
Variable R-square B a7e Azdde s g2 4% 99e
Offensive Benzeneacetaldehyde 0.19* SH47IRER AHst T FIPEE £ }1' s
Odor 2,6-Bis(1,1-dimethylethyl)-phenol 0.19* AAE B ) 5AS vud ¥ IR 2Y4
Tetramethyl-pyrazine 0.10 3ol ReAAARE EAlFos ENto e B
1-Octen-3-ol 008 Fo) Bojats Fa PINRES Yohw, 2 Az
Salty Benzgneetha.nol 0.28** Wyl 2A)7hdE ARE wastd HRAo s
Odor 2,6-Bis(1,1-dimethylethyl)-phenol - 0.11* AT = = Az 23S FHHTA AAHJ
SHydroxy Z-methyl4H- 004 d9A, BYC, BUBe o= Be S9 ) A
pyran-4-one - A
Sour (Z,2)-9,12-Octadecadiencic acid  0.31* 'Er:% 7FRAL, é)\‘?ﬂﬂfit A]_E:‘Eoﬂ e qix;j
Odor Tetramethyl-pyrazine 0.18* ol Ao WA 2 F7)o0A F7] Atolo) 71 B
2,6-Dimethyl-phenol 0.09 9 FrgEel AUt & 4Hat SDE
Nutty 3-(Methylthio)-propanal 0.35%* Hol g8 229 V22 F TEHE E4o] 19824
Odor Tetramethyl-pyrazine 0.30** B33t 7148 226 mEt s 7|8 o)
II;/Iethyl-Q,1i-octfdecadienoic acid 0.12:* 57} a4 @S & 4 R, AFEA D
enzeneethano 0.0 AAE 22PRS MEss o] Zgd Ao
- = AHerT o=z A
Rancid 4-Methyl-phenol 0.47** ﬁf} Tee e Aol e A F
Odor Benzeneethanol 0.30%** = . ) N o o
(Z,2)-9,12-Octadecadiencic acid ~ 0.11** 9] o] & HizeE YA B, Co woz
2-Pentyl-furan 0.02 =4 velstz, @4 ClMe i3 sA3xes
Odor 3-Hydroxy-2-methyl-4H- 0.41** =9ttt A4 VIzbd e E A 75994 1209 Alo)d)
pyran-4-one HAEzwrt 52 Ao2 vy GCD #4 Axs} 4}
Preference 2,6-Bis(1,1-dimethylethyl)-phenol 0.25%** atsa ek
Benzencethanol 0.19% FI7 $4S olg3te] Fa B W) YEE ¥
Hexadecanoic acid 0.03 _ _
A3 Ax paske }3FS he-
Taste Trimethyl-pyrazine 0.31%* AL é: J_l,_:],;obenZzeZne;cle;taliegyde(,r{o‘f b‘ed
Preference Hexadecanoic acid 0.06* nzeneethano = @ )_' ecoctadeca 1eno.1c acl
Benzeneethanol 0.05 F9 71980l o1, T & 3-(methylthio)-pro-
3-Hydroxy-2-methyl-4H- 0.04 panal, 2t# #] = 4-methyl-phenol o} F8 AW
pyran-4-one wagon, AN FriNzze) s e

*$<0.05, **p<0.01, ***p<0.001
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