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Abstract

Fermented traditional soybean paste(doenjang), koji soybean paste by Aspergillus oryzae, natto soybean -
paste by Bacillus natto and koji & natto soybean paste by Aspergillus oryzae and Bacillus natto were
analyzed for compositions of amino acids and contents of nitrogens. Amino type nitrogen was the
highest in fermenting for 90 days as 271~868 mg/100g, and its contents were in the order of Kkoji
soybean paste>traditional soybean paste>koji & natto soybean paste>natto soybean paste in all sam-
ples tested. In compositions of total amino acids, glutamic and aspartic acids were rich in koji soybean
paste but big differences were not observed in all samples. But some differences were observed
in free amino acid compositions in all samples, that is, glutamic acid, tyrosine, lysine and aspartic
acid were detected more abundantly. Sum of free amino acids for 90 days were in order of koji
soybean paste>traditional soybean paste>koji & natto soybean paste>natto soybean paste. The ratios
of free to total amino acids were 3.28~19.81% for 45 days, but increased to 10.88~25.10% for 90
days, and in order of traditional doenjang>koji doenjang>koji & natto doenjang>natto doenjang. Methio-
nine and histidine showed higher ratios of free to total amino acid but lower in glutamic acid and
aspartic acid. These results suggest that koji and traditional soybean paste of having high ratios of
free amino acids to free and total amino acids may be more favorable in soybean paste fermenta-

tion.
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Table 1. Operating conditions of HPLC assay of amino
acid in soybean pastes

Instrument : Waters

Detector : Waters M 441 UV Detector

Column : PICO.TAG column(3.9 150 mm, waters)
Integrator :M 730 Integrator(Waters)

Mobile phase :20g CH;COONA+600u/ TEA+H,O 1L

(pH 6.4): CH,CN=94: 6
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Fig. 1. Changes in amino type nitrogen content during
fermention of soybean paste
O—0O; Traditional soybean paste, @ —@; Koji soybean
paste, @—@; Natto soybean paste, ®—®. Koji & Natto
soybean paste
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Fig. 2. Changes in ammoical nitrogen content during
fermentatlon of soybean paste

( ; Traditional soybean paste, ®—@; Koji soybean
paste a @; Natto soybean paste, ®—®; Koji & Natto
soybean paste
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Fig. 3. Changes in water soluble nitrogen content
during fermentation of soybean paste

O—0O; Traditional soybean paste, ®—@®; Koji soybean
paste, @—@; Natto soybean paste, ®—: Koji & Natto
soybean paste
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Table 2. Changes in total and free amino acids content during fermentation of soy bean paste

(unit: mg/100g)

Soybean paste(Doenfang)

Traditional Koji Natto Koji & Natto
Amino acid Days Total Free Total Free Total Free Total Free
Aspartic 45 1,151.7 30.3 13113 2474 1,307.6 85 1,503.7 29.1
90 1,008.0 232.1 1,633.8 367.3 1,546.7 16.7 1,206.7 125.7
Glutamic 45 2,3336 69.5 2,352.5 2289 2,324.5 158.1 3,044.1 59.9
90 2,507.1 500.6 2,865.5 3711 2,759.9 229.3 2,208.0 244.3
Serine 45 597.0 35.7 629.8 1919 626.1 232 779.1 392
90 6244 201.0 824.8 285.6 7924 37.0 664.5 120.8
Glycine 45 451.7 275 4941 1230 503.5 16.8 5775 318
90 517.0 106.9 648.7 1615 673.8 22.7 543.3 65.0
Histidine 45 177.0 16.8 2379 1218 190.2 89 332.2 0.1
90 273.0 108.9 336.2 154.3 400.1 55 276.5 777
Arginine 45 690.2 59.8 639.8 1204 719.8 55.7 1,111.8 62.5
90 882.5 3417 497.4 826 855.3 78.2 765.3 246.7
Threonine 45 435.6 244 543.6 1275 4444 717 6425 382
90 655.6 151.2 605.5 167.0 624.0 405 564.7 97.1
Alanine 45 486.6 39.7 649.1 186.9 605.4 439 703.3 424
90 630.2 186.4 695.8 252.3 714.7 834 598.3 1220
Proline 45 824.2 729 9429 64.7 801.7 71.1 993.6 414
90 909.7 300.6 1,044.4 87.0 908.6 149.1 958.4 158.0
Tyrosine 45 615.9 25.5 963.2 181.5 806.1 32.2 8795 20.1
90 7177 1885 948.7 2378 8159 456.9 741.0 123.0
Valine 45 476.2 64.7 665.3 217.3 537.2 75.6 787.0 9.0
90 560.8 1916 653.8 2717 614.8 89.3 600.1 130.2
Methionine 45 91.0 104 177.3 69.0 204.7 435 269.5 9.6
90 145.3 63.1 194.0 81.3 240.1 53.7 2144 354
Cystine 45 951.0 162 1,189.9 130.2 1,1415 9.1 1,158.3 1.3
90 938.4 90.2 1,158.2 1004 1,020.7 50.1 1,094.4 80.2
Isoleucine 45 681.0 211 803.3 1449 8226 385 766.5 20.1
90 7315 136.5 826.3 1911 764.3 49.7 7118 79.8
Leucine 45 3139 26.9 314.8 68.5 130.2 142 121.7 123
90 363.2 76.6 394.3 100.2 169.4 46.0 139.6 249
Phenylalanine 45 4639 38.5 586.0 196.2 579.7 733 516.9 340
90 539.7 156.5 5775 2177 562.9 80.8 576.9 100.0
Lysine 45 560.1 314 658.7 187.3 720.6 104.1 5771 327
90 645.9 1429 695.1 204.6 736.4 57.0 686.1 89.1
Total 45 11,300.6 6103 13,1595 26074 12,4658 8484 14,7643 483.7
90 12,650.0 31753  14,600.0 3,339.5 14,2000 15459 12,6100 1,9299
E44802 Faslis Glutamic acid 59 4¥epol & ofulibol digh f2| ofmlicate] vl A 19|
e a2 dol Av) SAdo)ut Glutaminase A 4HE o) A2 4] Dol FFL vg A7) &4 A=
A% HF) £4 EOR Anel olgfolt FAR A WFE FFHE A KU daHen 2
ks FAAA PRk glvkal ol 54 90del A He}.
Aa] A 319 7] A el W|sted frgf ofm|inib Frefo)
the AstEel et & ofuliabel gt 2] ofvlxwstel 2

w2 938 Eohvh B F opw|k4l ko] %
olx. HANAE ErpoR FaEE e oivxat
o} geko] Aom FYUEY FARAM Fa=He T
g gro) ZbE =) apebsd ©Abe fel otwliab ¢
2ol Abpo B2 F ofnicilbel ot §2] ofu|:xAe
HEE E2 wsl=d F3E delstd 4
oAy =y Axz mw fe obwiab gefolut

or
ko °l')‘

fo x4
o

Aspergillus oryzae, Bacillus nattod<} A & 55
Abgsto] w2k A4 A mex #HA, E A,
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Table 3. Changes in the ratios of free to total amino acid content of soy bean paste during fermention

(unit: %)

Soybean paste(Doenjang)

Amino acid Days Traditional Koji Natto Koji & Natto
Aspartic 45 2.6 189 0.7 19
90 230 225 11 104
Glutamic 45 3.0 9.7 6.8 20
90 20.0 13.0 8.3 11.1
Serine 45 6.0 30.5 3.7 5.0
90 32.2 34.6 4.7 18.2
Glycine 45 6.1 249 3.3 5.5
90 20.7 249 34 12.0
Histidine 45 95 512 47 0.03
90 399 459 14 28.1
Arginine 45 8.7 18.8 7.7 5.6
90 387 16.6 9.1 32.2
Threonine 45 5.6 235 16.1 6.0
90 23.1 276 6.5 17.2
Alanine 45 8.2 28.8 7.3 6.0
90 296 36.3 11.7 20.4
Proline 45 8.8 6.9 8.9 4.2
90 33.0 8.3 16.4 16.5
Tyrosine 45 4.1 18.8 4.0 2.3
90 26.3 25.1 56.0 16.6
Valine 45 13.6 32.7 14.1 1.1
90 342 425 14.5 21.7
Methionine 45 114 389 213 36
90 434 419 224 16.5
Cystine 45 16 10.9 08 0.1
90 9.6 8.7 49 7.3
Isoleucine 45 31 18.0 47 2.6
90 18.7 231 6.5 10.3
Leucine 45 8.6 21.8 10.9 10.1
90 211 254 272 17.8
Phenylalanine 45 8.3 335 12.6 6.6
90 29.0 377 144 19.1
Lysine 45 5.6 284 145 5.7
90 22.1 294 7.7 13.0
Total 45 54 19.8 6.8 3.3
90 25.1 229 10.9 15.3

UE FJA o8 Egith F olu]x 4k Glutamic
acid, Aspartic acid7} oFFoz wWokir ke w9
AR =gt} A1y FAR7ke] gk 3ol 237
oFokeh f8 ofn]iibe AR A wej A oha zpoli
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HAe]l 202 =9lcl Methionine, Histidine & &
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