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Changes in lipid component and quantitative measurement of carbonyl
compound during Doenjang fermentation

Jeong Hee Kang and Hei Soo Lee
Department of Food & Nutrition, Seoul National University

Abstract

Conventional Doenjang, improved Doenjang prepared with Asp. oryzae were made to investigate
the changes in the lipid content, and the carbonyl compounds during fermentation. Total lipid contents
of conventional Doenjang increased slowly during fermentation, and that of the improved Doenjang
increased at first, but showed sharp decrease at moment and then increased. Triglyceride contents
of all samples decreased remarkedly during fermentation. Conversely, free acid contents increased.
From the result of quantitative analysis of fatty acid by gas chromatography, saturated fatty acid ratio
of total lipid in conventional Doenjang increased at early stages and then decreased, but unsaturated
fatty acid ratio showed the reverse phenomenon. Saturated fatty acid in improved Doenjang increased
during the fermentation but unsaturated fatty acid decreased by degrees. The concentration of total
and monocarbonyl compounds in the fermented Doenjang were comparably higher than that found
in raw Doenjang. Sensory evaluation revealed that off flavor had a negative effect on overall eating
quality of Doenjang and total carbonyl content was related to the off flavor.
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Instrument; Hewlett Packard series

Column; 30X0.5 mm SP2330 capillary column
Injection Temp; 250C

Detection Temp; 250C

Column Temp; 190C

Detector; FID

Flow Gas; N; 1mi/min
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Table 1. General contents of each Doenjang
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Table 2. Lipid composition of Doenjang(%)

days water(%) TN(%) RS(%) Salt(%) AN(%) pH

storage days TL TG(% of TL)YFFA(% of TL)

conventional Doenjang
00 5640 222 070
10 4090 228 123
20 57.21 228 1.46
30 58.18 2.36 1.80
45 54.68 231 2.04
60 52.26 249 2.18
90 51.17 249 2.20
Improved Doenjang A
00 53.16 158 795

1386 016 6.16
1386 021 6.12
1448 028 6.09
13.77 036 6.00
1268 041 6.01
1469 044 593
1520 050 5.80

2384 010 589

10 5623 158 1407 1381 022 585
20 51.06 161 1580 1408 024 581
30 50.37 143 1570 1394 028 574
45 53.34 151 1880 1323 027 568
60 50.69 141 1900 1393 032 564
90 50.02 156 1950 1284 032 548

Improved Doenjang B
00 40.18 1.55 7.1 16.83 006 595
05 40.63 137 1430 1751 015 567

10 42.34 181 2230 1735 017 561
15 42.81 167 2130 1560 0.18 558

20 4247 156 2100 1747 020 549
30 41.34 1.82 2120 1613 019 539

Improved Doenjang C

00 42.62 114 1930 1129 007 585
05 41.16 124 2390 1145 017 5.68
10 42.67 120 2850 1110 022 559
15 42.33 127 2370 1080 0.24 550

20 39.71 126 2540 1153 029 539
30 39.52 140 2740 1176 024 521

TN: Total Nitogen, RS: Reducing sugar, AN: Amino nitro-
gen
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A A FgelA] FAAEL AF 58%IA 25%2
7 g v frel A kake 385%91A 53.6%% F7)s}
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conventional Doenjang

00 6.97 58.01 3852
10 6.71 38.27 38.84
20 6.80 34.80 47.90
30 6.90 33.82 50.83
45 7.31 32.04 4945
60 741 27.64 51.63
90 7.64 25.14 53.60
Improved Doenjang A
00 347 64.92 26.84
10 3.83 60.13 26.80
20 3.94 63.90 26.80
30 4.17 4256 3241
45 291 4592 45.04
60 371 45.23 4342
90 4.19 44.10 48.06
Improved Doenjang B
00 2.53 71.96 19.74
05 2.69 71.26 22.29
10 2.46 63.82 29.74
15 247 60.44 3131
20 2.83 61.05 35.01
30 2.89 5897 37.03
Improved Doenjang C
00 2.46 84.18 13.70
05 1.79 63.77 17.58
10 2.27 55.39 3123
15 2.50 55.55 3045
20 2.61 54.44 30.69
30 2.99 47.00 40.27

TG: Triglyceride FFA: Free Fatty Acid
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triolein  palmitic acid sample

Fig. 1. TLC chromatogram of lipid from Doenjang.
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Fig. 2. General GC chromatogram of fatty acid ester
of total lipid isolated from Doenjang.
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Table 3. Fatty acid Compositions of total lipids of Doe-
njang(%)

74 % A2 Wi g sind 929 gepdd
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Table 4. Concentration of Carbonyl compounds Isola-
ted from Deonjang (umol/10 g of extracts)

Days Cwo Ciso Cisa Cisz Cuws SFA USFA
Conventional Doenjang
00 1139 441 2407 5234 7.80 1579 84.21
10 1150 459 2537 50.53 6.95 16.09 8285
20 1124 483 2518 4997 690 1607 8205
30 1111 465 24.67 4880 648 1576 79.95
45 1154 466 2509 50.63 699 1620 82.71
60 1163 4.09 2391 5181 757 1572 8329
90 1143 4.17 2387 5223 7.77 1560 83.87
Improved Doenjang A
00 1371 402 2684 4816 658 17.73 81.58
10 1164 346 2756 49.07 6.66 1501 83.29
20 1184 365 2876 4869 6.17 1726 8146
30 1167 367 2837 4872 640 1534 8349
45 1243 483 2965 4632 549 1726 8146
60 1217 374 2821 4894 6.14 1591 8329
90 1360 466 2851 4589 574 1826 80.14
Improved Doenjang B
00 1140 402 26.84 4816 658 1516 81.63
05 1142 379 2892 4720 547 1521 8241
10 1366 394 2848 4693 541 1760 80.82
15 1477 378 2789 4755 539 1733 80.83
20 1355 398 2810 4680 553 18.75 8043
30 1532 451 2801 4557 522 19.83 78.80
Improved Doenjang C
00 1244 381 2869 4762 563 1625 8194
05 1318 381 2844 4757 530 1699 8131
10 1340 380 2843 4648 539 1720 8040
15 1393 375 28.14 46.85 533 17.68 80.32
20 1407 378 2861 4689 516 1785 80.66
30 1766 371 2809 4576 477 2137 7862

SFA: Saturated Fatty Acid
USFA: Unsatrated Fatty Acid
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samples total total methyl
carbonyls monocarbonyls ketones alkanals

CD(0 time) 1399.56 91.85 642 7.82
CD(finished) 2677.62 9.99 - 9.97
IDA(O time) 715.03 66.23 2096 3386
IDA(finished)  969.88 186.52 4162 5164
IDB(0 time)  1028.00 33.64 - 27.11
IDB(finished)  760.27 85.36 1062 4352
IDC(0 time) 566.72 58.10 1217 10.26
IDC(finished) 926.44 151.09 4512 1934

CD: Conventional Deonjang
ID: Improved Doenjang

Table 5. Analysis of Variance, mean value and Tukey’s
Studentized range(HSD) Test for sensory evaluation of
Deonjang

kind Sweet Umami Acidic Bitter of flavor overall

0.4518* 0.5941° 0.6776° 0.2810°
0.4581* 0.2734> 0.2987° 0.524(°
04731" 0.2396° 0.2871° 0.4328*
Imp. ¢ 0.8157* 0.3427¢ 0.5201° 0.1529" 0.2859" 0.3197*

F value 2328 147 030 29.70 16.02** 3.43**

Conv.: Conventional Daenjang

Imp.: Improved Daenjang
same letters are not significantly different.
**. p<0.05

Conv. 0.2949¢ 0.4651°
Imp. A 0.6333° 04667
Imp. B 0.6767* 0.3629°

Table 6. Pearson Correlation Coefficient between each
flavor and overall eating quality of Doenjang

flavor Conv. Imp.A Imp.B Imp.C
sweet 0.657 —0.302 —0.138 —0.157
0.457 0.424 0.369 0.462
Umami
acidic 0.100 0.119 —0.659 —0.467
bitter —0.017 —0.310 0.196 0.540
off fla- —0.886 —0.405 —0.085 —0.005

vor

Conv.: Conventional Daenjang
Imp.: Improved Daenjang
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