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Abstract

Brewing method and quality of 10 sample of traditional Dungge-Jang in Kyungsang-Do area were invesitiga-
ted. In order to improve the taste of Dungge-Jang, some amount of boiled bean was added in the Dungge-
Jang at early stage of fermentation. The level of amino nitrogen turned out to be low while that of water
soluble protein and salt soluble protein was high. Glutamic acid, aspartic acid and proline were the major
amino acid in water and salt soluble protein in traditional Dungge-Jang in Kyungsang-Do area. The content
of total sugar and free reducing sugar were found to be considerably high, and among the free sugar, glucose
was the highest(2.16~4.02 mg/m)), followed by maltose and maltotriose. Activities of acid protease and liquef-
ying amylase were 0.13~1.36 unit per milliliter and 10.18~15.19D%° respectively. Result of sensory eva-
luation showed that the good Dungge-Jang turned out to have well harmonized taste of flavor, sweetness
and sourness while the color looked slightly dark and yellow.
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Table 1. Sampling location of traditional Dungge-Jang in Kyungsang-Do area

Dungge-Jang Location Remarks
A 277-6 Sinam Dong, Andong Si, Kyungbook Intangible Culture
Properties No. 12
Cho Ock-Hwa
B Lee Chun-back’s straw roofed double house, Andong Si, Kyung- Folk Country
book
C Park Won-Suk’s straw roofed double house, Andong Si, Kyung- - Folk Country
book
D 138 Unhung Dong, Andong Si, Kyungbook
E 156-62, Pyunghwa Dong, Andong Si, Kyungbook
F 69 Kyo Dong, Kyungju Si, Kyungbook Intangible Culture
Properties No. 86-Da
G 284 Sungdong Dong, Kyungju Si, Kyungbook Bae Yeung Sin
H 654-2 Sungkun Dong, Kyungju Si, Kyungbook
I _831-33 Angang Ri, Angang Up, Kyungju Kun, Kyungbook
] 609 Chunpo 2-Ri, Kunchun Up, Kyungju Kun, Kyungbook

Table 2. Composition of materials have traditional Dungge-Jang in Kyungsang-Do area

Dungge- Barley Dungge Water NaCl Red Radish  Unripe red  Bean Malit
Jang (g meul® O (%) pepper(g) €3 pepper(g) (® (®
A 800 800 30 6.26 30 - - - -
B 800 400 35 458 - - - - . 400
C 800 400 30 4.27 - 100 60 50 400
D 800 600 35 5.86 40 160 - - -
E 800 800 3.0 6.24 38 - - 50 —
F 800 800 35 5.16 - - 80 - -
G 800 800 40 4.89 45 - 50 - -
H 800 400 3.0 6.08 - 80 - - -
1 - 800 800 3.0 5.26 - 100 - - -
J 800 600 35 4.74 - - - 60 -
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Fig. 1. Protocol for the preparation of traditional Du-
ngge-Jang in Kyungsang-Do area.

SANFATE 800gS Wol 10~20 27 redcirh
HEL, 7)o Reihe Yol & AL F AL Ho)w
ol A 228 AA 3~5A17 U7} B3Rl A 2~3
9 Avkd Bast Bdch BEs By EAR 1%
7% 30ge W 2F0R e 2 e WA
usiey(Fig 2) Ba7|10s LEE AT A%
e 93t

EA e H7]5S SAWFIFS 2L ¢kl
400 g& AT Bol Yol 2~3A17F FFch}
Eo) Aol AN RAAZE vz AAY 2BS 4}
g3t SANF/ES Heuhe ) o} wEA7
7o) EAlolgir}.

3) HAsE

AAEARS) AT SARL FNEL sleiA] @
Aol Ree) A FAR|g o), iz} WAsR}
we} ojabe] sl Helct Al wet e 2
£g A7lE Yok

7k ahe 2, BeES 9 Fuig A9l =22

L:L‘_—_q.
wh 2A L] & o} uF

rlo
>,

ABZALS} o) B AT 63
THE B MO SAYE REoRM s
g2 oe Fc}

3. MEEA

Bol ¢ste] 2A319] 0w o}u|e]i= Formel 24?,
gt ujole) A4 Folin o2 Zasleict. o)n) 24
AR RE BARE 4 3d4Y S dte A

H2we] Auke Michael 599) whlol| we} Eaig
A8 5g& Fekslo] B el Yil 80% etha-
nol 100 m/- 7]—@ % reflex condenserZ -23}o] 80T
water bath AbollA 2417} F%8}3, Whatman No. 54
A2 ojstgion], N rotary evaporatorZ
ethanol 7|7} oA wi7lR] F&sigdch 7)o =
F 25miE 7}sle] £8)A)%] £ Whatman No. 42
AR 2 oJ}3haL, oJo}-§ Sep-Pak Cyy cartridgese}
0.45 um millipore filters| £3}4 7] % 10& high per-
formance liquid chromatography(HPLC)el| 413}
R A3lgic), o] uwf HPLC(Water Associates Inc. ALC-
244. USA) #427& column : carbohydrate analy-
sis, column temperature ; 40T, solvent : water : ace-
tonitri= 20 : 80(v/v), flow rate ;: 1.8 m//min., detec-
ter ; RI(X16) decateclor, chart speed ; 0.5 cm/min.

FA%E #ASA oS Bietzrh F89718 Os-
born#-54% | w2} Fig 1049} 7o) 44 whi
3 ey A vels %

£92) wo] SJele] 3
bovine serum albumin-g A}E-3F ZFIA

3A131gd r/],

Lowry

2
H
L
=
w,
lo,
lo oy od et 2

J
-

=N
5=
2 ro o

Dol ¥4

Qe Al Sml 2le) §AR Fol e
25mgel S84 DA% 4y Ao 6N
we AAsiel 2442 B ARl LS ofs)

3lo, 40T o]s}oll A rotary evaporatorZ Ah£-3te o
ALe 94218 kA7 the sodium citrate buffer 10
mlol] ¥ ZAS opv|iAl AFHAVE FAd)

4. g4 &£H

1) Protease activity

Anson” % FKFEe] Vo) oz}l 0.6% caseind
7142 194 1087ke) ukez7102 pH 30014 4H4



64 |

Dungge-Jang slurry
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Blending with 10 times of water for 60 min
Centrifuge at 4000 g for 30 min
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Fig. 2. Flow chart for the fractionation of soluble protein in traditional Dungge-Jang in Kyungsang-Do area.
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Table 3. Proximate composition of traditional Dungge-Jang in Kyungsang-Do area

Dungge- Moisture Crude Crude Crude Nitrogen free  Ash  pH Total acidity
Jang (%) fat(%) protein(%) fiber(%) extract(%) (%) (0.1 N-NaOH m/)
A 74.75 0.83 4.69 0.94 15.59 320 396 0.96
B 75.91 0.74 3.80 0.98 14.63 394 399 091
C 68.01 121 5.16 145 21.09 3.08 4.16 1.06
D 7193 1.18 4.66 1.34 17.57 322 411 1.02
E 69.54 133 4.86 1.61 19.32 335 430 1.17
F 76.62 1.32 3.03 1.32 14.38 333 305 0.66
G 77.02 121 3.24 1.35 13.90 328 3.09 0.68
H 73.65 0.93 4.80 0.96 16.40 3.06 347 0.98
I 70.28 144 4.58 151 18.74 345 425 1.04
J 71.85 111 4.96 1.30 19.84 3.03 4.23 1.75
Average 72.95 113 437 1.27 17.14 329 386 1.02
Table 4. The nitrogen compounds of traditional Dungge-Jang in Kyungsang-Do area
Dungge-Jang A B C D E F G H I J Average
Crude protein(%) 469 380 516 466 486 303 324 459 466 496 4.36
Amino nitrogen(‘mg/%) 13140 60.30 89.71 92.10 94.31 5040 43.40 111.30 90.30 92.40 85.56
Ammonia nitrogen(mg/%) 64.60 43.30 57.29 70.30 70.89 19.60 26.60 54.60 69.60 19.60 49.63
Water soluble protein(mg/g) 748 6.15 982 841 820 753 7.04 700 806 571 7.54
Salt soluble protein(mg/g) 123 117 202 150 164 101 110 112 143 325 1.54
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Table 5. Contents of the total sugar and free reducing sugar of traditional Dungge-Jang in Kyungsang-Do

area

Compound A B C D E F G H I J Average
Total sugar(%) 1500 1600 1750 1600 2350 1850 1825 24.08 20.06 12.00 18.08
Reducing sugar(%) 1450 1250 1425 1250 1300 900 850 16.05 15.04 10.04 12.53
Table 6. Contents of the free sugar of traditional Dungge-Jang in Kyungsang-Do area (mg/ml)

Sugar A B C D E F G H I J Average
Glucose 361 380 38 268 402 205 216 286 364 380 3.25
Fructose - 007 003 004 005 — — - 005 005 0.03
Maltose 269 245 294 300 321 368 269 245 222 294 2.83
Lactose 029 013 031 036 044 016 028 044 019 031 0.29
Maitotriose 019 070 037 038 016 021 019 029 037 031 0.32

Table 7. Composition of amino acid in water soluble protein of traditional Dungge-Jang in Kyungsang-Do

area (mg/g)

Amino acid A B C D E F G ‘H 1 J Average
Lysine 580 470 .540 497 530 461 383 531 522 606 51.3
Histidine 494 350 544 554 483 485 283 555 406 682 48.1
Arginine 705 447 603 519 804 530 318 677 603 677 56.8
Aspartic acid 1026 785 906 801 1061 790 685 883 89 793 86.0
Threonine ’ 543 372 40 48 53 373 320 453 420 450 43.7
Serine 481 397 442 358 468 349 316 451 382 425 40.7
Glutamic acid 1201 1035 1166 1032 1204 880 931 1081 1087 1200 108.2
Proline 833 1011 948 906 804 834 718 985 745 981 879
Glycine 56,7 456 462 447 554 421 376 485 431 473 46.7
Alanine 540 408 505 465 540 429 364 502 486 506 475
Cystine Trace Trace Trace Trace Trace Trace Trace Trace Trace Trace Trace
Valine 559 430 477 455 559 425 387 486 469 -496 474
Methionine 26 111 24 20 25 14 9.6 39 2.0 23 7.2
Isoleucine 51.1 328 453 395 512 351 272 444 431 432 41.3
Leucine 707 541 697 623 729 564 477 664 674 676 63.5
Tyrosine 397 351 183 137 376 152 276 49 179 142 224
Phenylalanine 795 374 693 464 796 370 306 627 686 684 58.0
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Table 8. Composition of amino acid in salt soluble protein of traditional Dungge-Jang in Kyungsang-Do

area (mg/g)
Amino acid A B C D E F G H I J Average
Lysine 50.7 576 688 670 652 470 466 266 504 650 54.5
Histidine 486 469 671 454 421 414 435 456 491 610 49.2
Arginine 330 462 411 375 556 570 531 506 316 378 43
Aspartic acid 944 925 1036 929 990 911 923 928 942 1015 95.4
Threonine 364 343 403 327 434 340 341 340 374 425 369
Serine 483 463 478 450 515 418 393 454 490 467 46.1
Glutamic acid 1263 1058 1438 1067 1358 1046 1055 1099 1193 1370 119.4
Proline 699 512 770 721 568 510 391 450 536 725 58.8
Glycine 600 509 633 542 552 441 461 456 495 520 52.1
Alanine 490 485 596 491 550 418 438 420 500 531 49.2
Cystine Trace Trace Trace Trace Trace Trace Trace Trace Trace Trace Trace
Valine 515 473 707 455 596 530 492 539 544 65.0 56.0
Methionine 83 6.5 6.9 6.4 54 51 5.3 45 9.0 7.1 6.5
Isoleucine 401 356 468 420 442 326 387 332 347 470 395
Leucine 503 569 435 468 744 602 642 589 572 675 58.0
Tyrosine 287 400 356 316 433 333 350 440 287 328 353
Phenylalanine 400 367 434 474 480 379 404 359 367 417 40.8

Table 9. The activity of acid protease and amylase of traditional Dungge-Jang in Kyungsang-Do area

Dungge-Jang B C D E F G H I Average
Acid protease(unit/m/) 127 073 113 130 130 073 078 136 128 112
Liquefying amylase(D%°) 1018 12.80 10.19 12.76 1519 14.38 1283 13.16 13.17 1296 1281
Saccharogenic 400 333 467 650 867 267 283 418 766 250 4.88
amylase (unit/m/)
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Table 10. The viable cell counts and lactic acid bacteria of traditional Dungge-Jang in

% BRASULREEE

Kyungsang-Do area

storage at 4T (X10" / ml)

Bacteria A B C D E F G H I ] Average
Total bacteria 33 38 8.6 53 59 75 78 49 38 107 6.1
Lactic acid bacteria 32 33 83 51 56 74 76 47 36 59

10.6

Table 11. Sensory evaluation of excellent traditional
Dungge-Jang in Kyungsang-Do area

Sensory score

Dungge-Jan;
gge-Jang Taste Odor ‘Color
A 34 25 3.2*
Q 4.0** 3.6* 40
E 3.8%* 38 35
I 3.6 28 35
J 36 3.0 38
*1p<005, **: p<001
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