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Abstract

This study was carried out to examine the quality characteristics of Doenjang manufactured with or without soaking
Meju in brine according to salt concentrations (8 and 12%) during fermentation for 6 months. The moisture content
and salinity of Doenjang fermented for 6 months were 54.9-60.3% and 7.8-12.5%, respectively. Doenjang using
soaking Meju in brine had higher pH and lower titratable acidity than that using non-soaking Meju. The reducing
sugar content in all samples was increased until 2 months and then decreased regardless of soaking Meju, especially
that of non-soaking 8% Doenjang was the highest. The 8% low-salt Doenjang was shown the highest amino-type
nitrogen content, especially the soaking Doenjang was higher than the non-soaking Doenjang. a-amylase activity
of all samples during fermentation were continuously decreased from 0.91-0.94 Unit/g to 0.01-0.06 Unit/g, especially
the 8% soaking Doenjang was shown the highest activity after 2 months. Total bacterial count of the soaking
Doenjang at the 6 months was in range of 7.8-8.0 log CFU/g and that of the non-soaking Doenjang was in range
of 7.2-7.5 log CFU/g. By taste analysis, the 8% soaking Doenjang was shown the similar taste pattem with commercial
Doenjang. In conclusion, the 8% low-salt Doenjang manufactured with soaking Meju in brine was a suitable

concentration in order to reduce salt intake.
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Table 1. Change on moisture and salinity of Doenjang according to manufacturing method of soybean paste during fermentation period

o Doenjang NaCl Fermentation period (week)
ontents
group (%) 0 2 4 8 12 16 20 4
Soaking 8 613:04"  605:04°  6L7:07  607:0.0°  600:06°  597:05  592:0.0°  603:04”
Moisture  20€ang 12 55.540.5° 55.6+0.3° 56.0+0.1° 56.1+0.7° 55.5+0.3° 547403 542405° 549+04°
(%) Non-soaking 8 60.5+0.4° 61.70.2° 61.9:0.6" 624+0.5° 61.240.1° 60.5+0.5° 603+0.6" 60.2+0.2°
Doenjang 2 612+0.8" 61.7+02" 614+10°  618+08°  60.1:02° 592401 5905+05°  60.1+08"
Soaking 8 8.140.1° 8.3+0.1° 8.0+0.1° 7.940.0° 8.2+0.0° 8.3+0.1° 8.140.1° 7.940.1°
Salinity Doenjang 12 127:02" 13.0:0.3" 13.0:0.0° 13.0:0.1° 13.0:0.3" 12.6+0.1° 12.7+02° 125:0.1°
(%) Non-soaking 8 8240.1° 8.340.1° 8.140.1° 8.0+0.0° 8.340.0° 8.540.1° 8.1+0.0° 7.840.0°
Doenjang 12 12240.1° 12.1:04° 12.020.1° 122403 11.9+0.1° 12.120.1° 11.620.° 11.9+04°

"Means+SD (n=3) within each column followed by the same letter are not significantly different (p<0.05).
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Table 2. Change on pH, titratable acidity and reducing sugar of Doenjang according to manufacturing method of soybean paste during

fermentation period

Contents Doenjang NaCl Fermentation period (week)
group (%) 0 2 4 8 12 16 20 %

Soaking 8 57¢00"  56:00°  52:00°  5300°  53:00°  53:00°  54:00°  53:00°

. Doenjang 12 53:00°  53x00° 52000 51:00°  51:00°  51:00°  51:00°  50:00°

P Non-soaking 8 50:00°  50200°  50:00°  49:00"  49101°  49:00°  51x00° 50500
Doenjang 12 50:00°  50:00°  50£00°  50:00°  49:00°  49:00°  50:00°  49:00°

Soaking 8 13:00°  16:00°  21:00°  22:00°  19:00°  21:00°  22:00° 1800

Titatable acidity Doenjang 12 13:00°  16£00°  19:00°  20:00°  18:00°  20£01°  19:00°  1.9:00°
(%) Non-soaking 8 20:00°  22¢00°  22:00°  23+00°  23:0.0°  24:00" 2301  23:00°
Doenjang 12 19100°  20£00°  20:00°  22:00°  20:00°  2100°  20:00°  2.1:00

Soaking 8 20:00"  22:00°  21:00"  23:02°  19:00°  09:00°  09:00°  13:00°

Reducing sugar Doenjang 12 1901 24+00°  25:0.0°  25:00°  22400°  10£00°  10+00°  1.5:00°
(%) Non-soaking 8 24:00°  33:01°  33:00'  36:00°  30:00°  15:00'  15:00°  23:00°
Doenjang 12 18:0.0°  28+01°  29:02°  29:00°  27:00"  13:00°  12:00°  19:00"

"Means#SD (n=3) within each column followed by the same letter are not significantly different (p<0.05).
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Table 3. Change on color of Doenjang according to manufacturing method of soybean paste during fermentation period
tems Doenjang NaCl Fermentation period (week)
group (%) 0 2 4 8 12 16 20 24
Soaking 8 469104 450108 440:02°  405+04°  384+02°  385:02°  383:07  357:0.0°
. Doenjang 12 458+05"  460:04°  438:02°  428+10°  408+06"  404:0.1'  379:09°  37.6+0.1°
Noo-soaking 8 556103 490:01°  450:02°  405:07  379:02°  362:00°  342:0.1°  34.1:02°
Doenjang 12 544104°  487105"  454:08"  414:02°  387:07°  385:02°  37.1:08"  354:02°
Soaking 8 59:01°  68:02°  7.6t03  86:02°  77+02°  84#0.0°  74:01"  76+0.3
Doenjang 12 6.3+0.1° 70£03° 8.1:0.3° 9.1£03" 7.640.1° 8.540.1° 6541.1° 8.140.1°
! Noo-soaking 8 730010 87:02°  101:0.0°  110:04°  89:01°  96:00°  89:02°  93+0.1°
Doenjang 12 6.8402" 84+0.1' 10100  11302° 9404  117:01°  9740.0° 9.740.1*
Soaking 8 155:00° 14805  147:03  134202°  112:03°  112:01"  95:05  89:0¢°
, Doenjang 12 158:02°  159:04°  15806°  152:05°  113:00°  107:00°  11.5:04° 10800
Non-soaking 8 199:06'  200:03'  188:0.5"  150:02°  114:0.0°  99:0.1°  85:03  8.1:00°
Doenjang 12 20402°  196:06'  186:04° 16703 127:02°  138:02°  113:04°  10.1x02°
Soaking 8 553:04°  570:08"  580:03°  612:04°  627:02°  626:02°  625:06°  64.9+02°
B Doenjang 12 564105"  563:06"  585:00°  595:11"  603:06  607:0.1°  57.8:38  633:0.1°
Non-soaking 8 488:05"  551:02°  586:001° 62007  634102°  64.9:00°  666:0.1°  66.6£02°
Doenjang 12 5012047 552:04°  582:07  616:02° 62807  637:03"  643:07°  657:02°

"Means+SD (n=3) within each column followed by the same letter are not significantly different (p<0.05).

A"

B

C

D

0 Week

12 Weeks

24 Weeks

YA, 8% NaCl soaking Doenjang; B, 8% NaCl non-soaking Doerjang; C, 12% NaCl soaking Doenjang; D, 12% NaCl non-soaking Doenjang.
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Table 4. Changes in amino- and ammonia-type nitrogen contents of Doenjang according to manufacturing method of soybean paste during

fermentation period

Doenjang NaCl Fermentation period (week)

gowp (%) 0 2 4 8 12 16 20 2%

Soaking 8 TBTOIY 10663557 14134200 135:12 13700535 144550°  14848+169° 14624207
Aminotype  Doemjang 13 6146:28"  8414+70°  L04THTT 107154168 10948:126° LIT27:26.1° 117914195 1,143.8+262°
n(ffg)gyf)n Nonsoking 8 447210 0441s63 L1601+ 123954154° 121524189" 13445121 13667419 13250:224°

Doenjang 15 3556:140°  7943:21°  9002:42'  985.6105' 100258238 1,1662:92° 1179.0¢124° 11589479

Soaking 8 127409" 34402 28+02° 25+02° 09+0.1° 0.6+0.2° 1540.1° 110"
Ammonia-type  Doemjang 13 184:01°  75:02° 44202" 17402° 13401 10:02° 23403 1.8402'
n(ffg)gyf)n Nonsoaking 8 244105 46:02° 32402° 20402° 07+0.1° 05+0.0" 1.0:0.2° 1.0:0.0°

Doenjang 15 475004 75402° 46402" 31:02° 1.040.3° 07400° 1.840.1° L750.1°

"Means+SD (n=3) within each column followed by the same letter are not significantly different (p<0.05).
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Fig. 1. Changes on enzymatic activity of a-amylase and protease of Doenjang according to manufacturing method of soybean paste during

fermentation period.
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Table 5. Aerobic bacteria and lactic acid bacteria cell numbers of Doenjang according to manufacturing method of soybean paste during

fermentation period

) Doenjang NaCl Bacterial cell count (log CFU/g) during fermentation (week)
Bacterial group
group (%) 0 2 4 8 12 16 20 %

Soaking 8 76:00Y  77+0.01° 73104 7940.1° 8.040.1° 8.040.1° 8.4+0.1° 8.040.1°
, , Doenjang 12 79+0.1° 75402" 7.300" 7.80.0" 7.940.1° 7.940.1° 7840.1° 78+0.1°
Aerobic bacteria b b . b b . . q
Nonsoaking 8 6.940.1 7.120.1 7.30.0 7440.1 7.540.0 7.6%0.1 7.310.1 72400
Doenjang 12 6.540.2° 75402" 7120.1° 7440.° 74%0.° 72402 7420.0° 7.540.0°
Soaking 8 5.100" 36£0.0° 0.00.0° 0.0£0.0" 0.0£0.0° 0.0£0.0° 0.0£00° 0.0£00°
Lactc acid Doenjang 13 48:00°  00:00°  00:00°  00:00°  00:00°  00:00'  00:00°  00:00
bacteria Norssoaking 8 4.100° 4.300" 1.7:0.0" 0,000’ 0.0£0.0° 0.0£0.0° 0.0£0.0° 0.00.0°
Doenjang 12 530" 2.60.0° 3.740.0° 0.0£0.0’ 0.0£0.0° 0.0£0.0° 0.0£0.0° 0.0£0.0°

"Means+SD (n=3) within each column followed by the same letter are not significantly different (p<0.05).
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Fig. 2. Taste intensities of the fermented Doenjang.
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Table 6. Free amino acid contents in Doenjang according to manufacturing method of soybean paste during fermentation period

(mglL)
NaCl (%) 8 12
Compounds pl:e?ortlien(t\?ge)l?) 0 H 0 H
Doenjang Soaking Non-soaking Soaking Non-soaking Soaking Non-soaking Soaking Non-soaking
group Doenjang Doenjang Doenjang Doenjang Doenjang Doenjang Doenjang Doenjang
Alanine 62.01 29.74 47.61 2450 126.80 113.03 89.37 97.81
Ammonia ND" ND ND ND ND ND ND ND
Anserine ND ND ND ND ND ND ND ND
Arginine 13.56 31.24 2572 25.70 029 0.79 1.08 0.67
Aspartic acid 63.60 2192 46.65 20.21 193.92 15325 114.75 125.98
a-Aminoadioic acid 942 13.84 9.95 12.00 349 6.00 6.62 7.70
a-Aminobutyric acid 1.95 2.38 1.06 2.16 047 0.59 0.17 043
3-Alanine 5.38 8.13 597 724 12.79 16.29 11.33 13.08
¥-Aminobutyric acid 5.99 8.53 6.75 7.58 4.16 7.20 4.1 6.22
[B-Aminoisobutyric acid 14.09 16.15 13.77 1324 5.86 10.44 9.26 9.40
Carnosine 3.94 0.83 0.88 12.38 8.86 ND 591 ND
Citrulline 64.69 12.66 41.74 1147 4823 60.96 74.92 70.46
Cystathionine ND 0.58 ND 0.52 0.46 0.26 ND ND
Cysteine ND ND ND ND ND ND ND ND
Ethanolamine 278.83 187.64 24829 188.68 485.08 42025 37478 389.35
Glutamic acid 181.05 82.11 127.26 68.97 336.63 279.73 22259 24746
Glycine 41.24 1173 28.65 10.00 108.58 89.96 60.64 68.38
Histidine 30.01 1179 22.39 11.94 54.06 48.55 38.58 41.87
Hydroxylysine ND ND ND ND ND ND ND ND
Hydroxyproline ND ND ND ND ND ND ND ND
Isoleucine 59.38 17.36 43.04 1442 133.86 113.64 95.53 99.83
Leucine 97.44 43.02 75.35 3332 202.57 180.44 146.62 156.04
Lysine 95.16 61.84 80.76 53.34 153.83 153.57 124.70 139.36
Methionine 16.63 7.56 12.83 5.81 32.94 27.84 22.90 24.61
3-Methylhistidine ND 1.98 ND 397 ND 1.05 ND 1.18
Ornithine 29.64 2507 25.76 21.93 4225 58.44 38.94 4231
Phenylalanine 69.32 32.18 5349 26.36 123.75 109.69 92.53 95.75
Phosphoethanolamine ND ND ND ND ND ND ND ND
Phosphoserine ND ND ND ND ND ND ND ND
Proline ND ND ND ND ND ND ND ND
Sarcosine ND 5.13 1.96 322 ND ND 0.92 117
Serine 62.66 17.80 4325 14.18 139.99 12893 102.77 111.30
Taurine ND ND ND ND ND ND ND ND
Threonine 4439 1291 3293 10.54 103.74 9297 75.04 80.70
Tryptophan ND ND ND ND ND ND ND ND
Urea 33.34 16.70 12.95 12.45 ND ND ND ND
Valine 5342 21.63 38.98 19.58 139.30 116.05 95.70 100.73
Total 1,384.42 725.09 1,088.25 654.04 2,544.19 2,24829 1,888.92 1,985.31

1)ND, not detected.
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