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Abstract

To assess the quality characteristics of home-made Doenjang prepared by traditional methods, general com-
ponents, organic acids, amino acids and fatty acid composition of Doenjang were investigated. The contents of
moisture, crude protein, crude lipid, salt and the titratable acidity(as milliliter of 0.1 N NaOH consumed) of Doen-
jang were 57.3%, 11.6%, 8.3%, 13.9%, and 11.8, respectively. There were wide variation in the contents of crude
protein and salt among all samples. The average content of amino type nitrogen was 308.4mg%(w/w), however, it
ranged from 202.3 to 416.3 mg% in which the contents some samples were 1.3~2.1 folds greater than others.
Hunter color values of L(lightness), a(redness) and b(yellowness) were 37.3, +19.6, and +7.5, respectively. Brown-
ing index value(expressed as optical density at 425 nm) of water-soluble compound(2.23) was more than 5.7 times
higher than that of water-insoluble compound(0.39). The contents of free and total amino acids were 2908.9 and
9019.3 mg%, respectively, and the range of free amino acids(1.8~6.2 times) were much wider than the range of
total amino acids(1.2~2.0 times). Glutamic acid was most abundant in free and total amino acids as 576 and
1,126 mg%, respectively. The main organic acid was lactic acid as 326.8 mg% ranging from 59.4 to 613.4 mg%.
Linoleic acid(49.24%) showed the highest content in total fatty acids. Unsaturated fatty acid comprised 81.97% of
total fatty acids and polyunsaturated fatty acid ranged from 51.79 to 62.97%.
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1. Ei=el M3l

e 2 e 2, A% 2, A2, 34 2, %
A Do AEG HoZ, AFAZ1ID)} AR FEA
712~39) % 949 SPIRG~eND)e] HAZ w5
¢ ATDHE 7K A5 FAFIN As)] Az
AHgEl .

2. UHME, HEME ¥ ¥ £H

HAe] 8- 105°C sz, 2w
micro-Kjeldah¥], 2X4}-8- Soxhletdol] kel 223814
o' HRAEE "R 100 FFF 40 miE 718l
aHksl A 0.IN NaOHEL pH 83744 ZA sl 71 4
vl m)eE Jelsid?, dxe 94 558 254
50miZ 3As ¥ 2% KCO,E AA|Foz 3o
0.0IN AgNO, = HAsle] 1 g Aabsisdel”. Ak
7F= "3 1 g8 # 35} benzene-ethanol(1:1, v/v)y-&-}
100 miZ 7}3te] 432 71 ¥ 1% phenolphthaleinS
A Ak z le] ofelg) 0.IN KOH&H o2 A3}
ﬁr’.‘_l}).

3. ofO| Ak EA =4

oha| A AA(NH,-NyE 28 A4glA i
Yol A gk Wl 522 siied, T2E A4
ZAL HA 5¢& 2500 ¥l o] Al ¥ FFH5 100
miE 7kste] 1A 59 anbsle 8] &3 ¥
0.IN NaOHE. pH 8.471%] =Aslgic}. ofA] Al E=t
4 49 20miE 713 B pHZE BeiA™ 0.IN NaOH
2 pH 847X AAsle] Aatsidet?. kEjold Ak
(NH,-N)= 23 329 20ml, 30% NaOH 2 mig} &=
EAZA AZE FA 3k FHA ¥ o, 5
7 5 do) B 7LAE 3% boric acid=
¥ 3t 0.02N HCIZ pH 4.07}2 HAsle] Ak&s}
931;]_10).

4 Mz g UHEE &H

A 5= AxHA| (Chromameter, Model CR-200, CT-200,
Minolta Co., Japan)E- o]443}] LEHT), at9M%E), b}
Axy g ABREAN =S E2Aslge. g 1%
3goll ERRESAMRRE(2:1 viv) EEY 3 miE 718l
5°CellA 120871 Aedsle] 23] &35 AL 244 2
EAZ 313, A4 Al ek i ARl F
9 3miE 7Bled S°CollAM 12087) FIEksle] 23] &
g 7S 584 HEAR dd 7 20 melM FEE

gz #st A A 169 A 2 3(2000)

g ZAshee

5. /714 24

A4 5go ZF4 50miE 7}ste] homogenizer
w3k $94152] (8,000 rpm, 10 min)dled Q& AR
10miE ofol2 3R] (Dowex 50W-X8, 50~ 100
mesh, HPll F3|A ol AR o ol
2 AAsle] A9 okE S0mE et 1 dF 8
% Sep pak C, cartridge®} 0.45um membrane filter
£ E394A HPLC(Shimadzu LC 10AD)?] HAA 8=
AH8-8lgl o, o]u Z¥-L j-Bondapak C,, 23 (3.9
mm id.X30cm), &% 0.5% KH,PO,(pH 2.4)E Al
43led UVAZIZ 214 nmell M #431800 el 7
peak® F5FH7]4k(Sigma)®] retention timed} R]¥3}od]
57 2 A,

bal

6. Xt

| =

A 5g3 Folch-£<(chloroform:methanol=2:1) 100
mig &3, vpEk A4S Fol] WE3]e] Aol
307 3kt 98- A3 HAFRel] S5 70 mi
£ 718l gt o, WATACRIA T Fe] R
2 wi7x] g F, oSS FHsM IARATEET)
B5°CrRIA FFA AT $5NE Aaviaz AR
o 5%AkHERS 3 miE 7Bkl mil A oA E| 2881
o} o]Z T} 5% NaHCO, 3 miZ 718k Afolg 2
3miE 33 FE3l] Aaviazg A7) o, Ml
HZ2 100 W= oA GC(Hewlett Packard GC 5890)
2 FAEe. old -2 FFAP(0.2 mm id.X50 m)
E ARSI, Al &5 HE 220°CoM EF
0.5°CH 5-&3te] FF 240°Coll A 2027F =131,
FIDZ %715 AH-sksl e,

HI

7. ofo| =&t B4

Fe] o xAR: A4 Sl oF 10 S B Vst
I, ¥5 B Fhdste] Als SAY v
A3l EBFS FHslch Ak 2~33] 2o 22
AL, Al o) 5 Feislen], XHhs ofE
22 228 AR O, BES WP 55 2%
stodth. AAFS 02N citrate buffer(pH 2.2)& &3]

&, A-88}31 membrane filter2 o #}3}o] o}m| Al
AF5-E-4 7] (LKB 4150, alpha autoanalyzer)2. ¥ 3}%]
v} 222718 Li*-ion exchange resin, 0.2N Na-citrate
buffer(pH 3.20, 425, 10.0), 7% 40 ml/hr, ninhydrin
F< 25 mihr, ZE-2% 50~ 80°CE 3tgt. A o]
XA FANZRE  F £EUE sl oH 26 HE-
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dAsle] AMgSldet. AR oF 10mgSs sk
FURAE sppeRa] Al AY3) Do ¥ F,
0.05%(w/v) 2-mercaptoethanol-S 3-8 6N HCIS 10
miE 718l &7)- 838t §, 100°CellA 242 T
il FFsEslslerd, 1 ol F = fEleln]Aale] A
29} g8 s

m zn % o
1. &8, INY ¥ e B

HAre] B Fakle Hd 57.3%2A 56.1~60.4%2)
HAE vepigl o, Zuhale] ek HdE 11%EM
Al@7lel| 99~ 1439892 B xlo]E ehiglch =
Auke] ke BF 83%2A] 8.0~8.9%2] HEA =
chijzle]] wisled A|B7b] Xfol= ZA] ViepA] eldich
(Table 1). ¥ 74z oF2 AFAE""792] 40~60
o 4 AT A FEAe] PEIEF48~ 52%)H0}
E o7t gk, A (12,6~ 14.3%) 2 A9 &
(8.6~ 10%)> 27t Fsket

2. HENME, g5 I AT}

AT 8.0~ 17284 4 11.88 vepigich <
ErE 109~173%2 HAE AL 13.9%F el
(Table 1). 7V AFIAL 2 d7AE2) Aol )
Bl Px o7t B, AAAEE G2 Zlow ekt
oAb S 33.7(g/mg)elglom, AAH o2 A

7)ol @2 Aol E Vehl]29(21.3~51.9 g/mg), F
5] 20°CollA 1527} EA|7] HAEe] 557 me/g ¥
HME =2 FAG

3. ofoj =4ty AA R ME

HAFS ojplxAtd A= gake] $4 9 HEsE
Ao 4 gl ARECEA HF A Ak Az
Al AF chide] WAE o] GER|YEL] AT &
A AEA == AR AFH e Al7]e] uleir Hel7} 2
Al veldel 71 AR ofnl A A4l ek
A 308.4 mghiEA 202.3~4163 mg%) WHZ A2
Zhol| 1.3~2.19) o]AF Aol & Ve AH5-E et
(Table 1). o]42] A= o] §9= v 529 60~90
o LEARR AFEA vlsle] & S ehisic)
=g I Bt Al o3 2wk =) HERA
o misled 7Y AELAL ol wAbd A4 Fheko]
¥ 523t AV 9zh gk,

A9 HunterM 2 LEEE)E HF 37.70|900H,
AlBZke] WS 31.0~5072A 2po|7t @it} azh(A
Ay AF 19.698 13.6~21.69) HYE Jehigle
o, bHEAE)E HF 7554 56~11.12) WS v}
e 5iek(Table 1). 38 AZEA] 584 2 Eale
U 2.23EFE)E 1.05~3.138] HYE Ve,
A4 2 EAL G 03924 0.15~0.659] H9S
eplisledl, 84 2HEAe] A 4ARcl= HE 57
w) oA} =gl (Table 1). 74 HERAL B o=

Table 1. Contents of general components, Hunter color value, browning index, acid value, titratable acidity and amino

type nitrogen, salt in home-made doenjangs

Samples

Items Avg
1 2 3 4 5 6 7 8 9
Moisture(%) 574 56.8 579 60.0 60.4 523 574 572 56.1 5713
Crude protein(%) 12.5 11.9 10.3 123 11.8 143 10.1 9.9 11.5 11.6
Crude lipid(%) 8.0 8.1 8.9 8.2 8.6 8.2 8.6 8.1 83 83
Titratable acidity(m/) 10.8 8.0 16.6 12.2 11.5 8.7 9.2 17.2 11.8 11.8
Hunter color
L 349 33.8 36.3 36.7 37.3 31.0 50.7 438 34.8 37.7
a 8.2 11.1 6.8 7.0 5.6 6.7 6.6 58 10.1 7.5
b 18.7 20.8 19.0 18.5 17.3 13.6 26.6 21.6 204 19.6
AE 404 410 416 364 34.5 57.6 51.5 49.2 415 444
Browning index(Q.D.)
water soluble 2.73 3.13 2.25 297 129 2.64 1.05 1.59 245 223
water insoluble 0.65 025 0.40 0.96 0.33 027 0.09 0.15 046 039
Acid value 258 29.2 372 36.1 338 51.9 213 414 264 33.7
NH,-N(mg%) 2534 3128 304.9 287.8 4114 202.3 270.9 315.6 416.3 308.4
Salt(%) 17.3 15.1 155 13.0 125 13.6 127 109 14.1 13.9
-123 - gz el A3t EA] A 164 A 2 F(2000)
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Table 2. Contents of free amino acid in home-made doenjangs (mg%)
. . Samples
Amino acids Avg
1 2 3 4 5 6 7 8 9
Aspartic acid 1219 543 36.7 29.0 3153 02 2.1 3143 316.8 1323
Threonine 757 1344 12.7 40.5 161.9 12 59 1949 158.8 387.3
Serine 927 197.2 8.5 370 1464 1.6 13.1 62.5 2223 86.8
Glutamic acid 495.3 879.7 566.5 402.3 13414 13.1 209.1 595.7 680.6 576.0
Proline 3454 307.4 139.1 290.7 338.5 200.1 1272 250.8 5764 286.2
Glycine 727 83.8 1314 93.0 101.2 3.7 434 171.9 165.7 96.3
Alanine 108.9 3499 515.7 2827 194.4 94 164.6 3874 356.5 263.3
Cystine ND 92 320 674 8.1 ND 509 108.8 227 427
Valine 202.7 264.3 283.3 168.7 2774 11.0 84.1 294.0 2532 204.3
Methionine 48.8 477 84.2 324 634 1.3 17.8 96.2 73.1 51.7
Isoleucine 129.3 183.3 2282 1442 2232 9.7 72.6 303.8 226.7 169.0
Leucine 228.9 3243 3514 269.4 3554 39.5 132.6 382.1 3373 269.0
Tyrosine 94.5 87.3 289 32.8 160.0 19.6 49 144.5 124.0 774
Phenylalanine 154.0 178.2 200.0 1509 204.7 47.6 73.1 286.0 197.8 165.8
Histidine 1924 101.5 1284 66.3 1233 959 90.9 953 479.7 152.6
Lysine 172.5 276.4 305.0 2529 294.5 249.7 1349 348.1 206.8 249.0
Arginine 14.7 245 48 6.9 10.0 3.8 6.9 20 5.1 8.7
Total A. A 2,5504 3,503.4 3,056.8 2,367.1 4319.1 707.4 1,234.1 4,038.3 4,403.5 29184

ND : not detected.

AeHAL DAl wlg)] e M A2 vl
Ak 84 i 23 dide] AeH, ol F9
5, HERZ Joll 23 o= Sy, A2 A
T AL ATt dRe] AR Ae] wfel =
FEES weol ol3hs TR TR 84 2
AEAL vl A6 e kel ¥4
e},

4. ofo|i-ike] BHE

frelolv|xAle] £ R A 2908.9 mg%eol-2,
707.4~4403.5 mg%2] W2 A8 1.8~6.200¢] A}
o)7} viebget. 2 Foll RAe] 3k wbsh Ae] Q)
£ glutamic acid7} 576 mg%E 7P w@orew, vh2-2
2+ proline, leucine, al:nine, lysine®] <22 1 g5
2 200 mg%e)Aolgitt. 3t arginine2 ¥ 8.7 mg%
2 7P Agder, 19 100 mg%elale] faolr])xAle
2L methionine, tyrosine, cysteine,serine, threonine)
ek 53] A Ael7t B FE op|xeAle R
glutamic acid, aspartic acid, threonine, serine <131
THTable 2). ¢t B2 AFHFZ 90 $AAIZ 3
o4 glutamic acid7} A f-2]otu]xAke] 25%2 A
7V W, TR0 aspartic acidZ} W el
sl =, B Aol M1+ aspartic acid”} #i-¢ %L,
glutamic acid®} proline -] Wske}. =gk vlE F4

stz AekEAl A 16 8 A 2 F(2000)

< g2 s sieskE RS AVIRE YAEA )
sl BB fjopm| Al el mbg- EUTOEP,
A Z DAY felotn] Ak T MR}l T,
A=uigl, BE717 Q22060 wel 1 243 el
ol S 2A ehget .

TAoh Akl F RS AT 9,019.3 mgZol3 2w,
64104~13072 mg%e] HAZ A|87re] FF ztol=
1.2~2. 02 et o}, feloln)Alel] BlsiME 2o
7F AA Jepdol, A oAl glutamic acidZ}
I 1,126 mg%2. 7 93ker, ol 2 2= leucine,
aspartic acid, valine, proline, lysine®] =22 1 &g
2 600 mg%el Aol g}t =3 methionine®} cysteine?]
ke Zbzb JF 156.7, 185.9 mghE o}F Hglon,
1.9] 400 mg%o] 3] TFAdoln]A S 2 = arginine,
serine, threonine®] ¢l TH(Table 3).

B A vh 5] 20°CeilM 9087 584171 A%
2] F opulxcAl W R ou|icAbe] FFEbS A7
12,6508} 3175.3 mg%eky B Ul Z1RT)s e ekol
aem, wgl opa|Ale] AR ozt 2bo|7} Q=
9, L o|fe 7 7 & AUk EHE 7
Aoz oldte] Vet Aog gdEd

5. #7144 gtE
T} N A2 AZRA A lactic, acetic, citric,

~124 -



Aol M Azl PEdPe) EAEA 27
Table 3. Contents of total amino acids in home-made doenjangs (mg%)
. . Samples
Amino acids —— 2 3 4 5 6 7 8 9 Ave
Aspartic acid 956.1 8239 574.7 802.9 856.5 908.7 652.7 637.1 558.7 7524
Threonine 4253 421.5 246.5 348.9 373.8 574.7 294.8 312.8 2744 363.6
Serine 4403 463.0 242.6 355.1 366.0 588.0 3135 236.7 276.3 364.6
Glutamic acid 12429 12774 888.5 1211.2 12045 1482.1 983.0 887.6 866.6 1,126.0
Proline 710.6 461.3 548.1 7474 5759 856.4 774.6 745.0 3489 640.9
Glycine 469.3 446.1 360.9 466.1 399.8 555.12 391.7 354.5 2922 415.1
Alanine 501.8 592.6 592.0 6719 466.5 799.5 526.2 532.1 411.3 566.0
Cystine ND 1094 278.6 209.2 102.1 264.8 2323 1824 108.3 1859
Valine 710.5 653.3 558.5 673.5 648.3 880.3 573.6 5972 488.7 642.7
Methionine 166.6 128.2 114.6 114.0 117.1 378.8 1339 134.7 122.1 156.7
Isoleucine 609.6 555.9 470.3 592.1 575.1 768.9 504.8 503.3 416.0 555.1
Leucine 892.6 791.6 664.5 861.5 772.6 988.3 696.0 687.8 561.7 768.5
Tyrosine 5978 5121 3521 4675 607.9 8915 4329 5537 3051 5245
Phenylalanine 6650 5713 4582 6232  559.1 8763 4658 4831 3624 5627
Histidine 4835 4537 3549 3873 4125 8033 3382 3598 3536 4385
Lysine 6236 6345 5563 6646 5995 8640 5419 6308 4416 617.4
Arginine 4137 362.3 279.7 394.7 346.9 591.3 346.2 276.9 222.5 3594
Total A. A 9909.2  9,258.1 75410 95911 9,074.1 13,0720  8,202.1 8,1155 64104 9,019.3
Table 4. Contents of organic acids in home-made doenjangs (mg%)
Organic acids Samples Avg
1 2 3 4 5 6 7 8 9
Oxalic acid 67.8 133 85.8 65.3 98.2 8.0 44.4 98.2 43.0 71.3
Malic acid 57.8 15.5 173.3 137.5 37.3 222 8.9 87.0 62.6 66.9
Lactic acid 309.6 65.9 6134 459.7 386.1 594 3014 476.4 269.2 326.8
Acetic acid 81.2 332 252.9 382 342 20.1 2.6 198.5 141.0 89.1
Citric acid 23.8 129 33 38 11.7 64 98.3 355.7 404 618
Total Acid 540.2 140.8 1128.7 704.5 567.5 116.1 4556 12158 556.2 602.8

malic ¥ oxalic acid®} 22 5%9] f7]AHS 5431
o 2L FolA lactic acid®] - HT 326.8 mg%h=E
7V wolom Al&zbel 594~6134 mg%2] HHEA
Z Zol& vehislet. 1 9o ] frjAkee] HH
T 61.8~89.1 mg%E A2 wsid et 1 &
N A= oxalic acid®] §Fe] 73 HA ePgoh(Table
4). o|AFe] A= ot £ Aspergillus oryzae, Bacillus
subtilis Y B. nattoS 2715 HANAE lacticd] 3=
o] o}F wWaly! LS 2 acetic, citric, malic, oxalic
acid®] +22 AEHYEH, AEAFE |83 A9
citrics} acetic acid¥® W3k} lactic acid?} A ok
BP9 Aloldtgr) wit F 502 A oryvzaest
Rhizopus delemars ©)-838F S5 ollA] acetic, succinic,
citric, malic acid®] ¥ 0% W9Le™, lactic acid=
ol Hitty R uslid, AR AR Fgol
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E ol&3te TN B Fol FAEHE succinic,
glutaric ¥ tartaric acid 5] AZEH A @b,

6. Xui=y

Z AR Fol| H]ulARe] linoleic acid2] W]E-o]
AE 49.24%= 7P Eokom], X 87kl 45.11~54.99%
2] HRE e o2 BEIAPPI oleic
acid’} BT 22.86%2 WokT, 1 thE O 2 E palmitic,
linolenic @ stearic acids 22 402 B vjepgow
arachidonic acid® v &I} =3t AAxez &
Z3} 2ubake] Ao] AA) AukAke] HT 81.97%% 3}
281, 2 Foll T EER ALY Bl&-2 B 56.9%
E zRelgdem AlB7k) 51.79~62.97%2] YR o)
£ @o| YehigekTable 5). ¥ A= 733} o]¥7)

Xgk 9092t 5443 AEH A9 palmitic(11.43%),

stz 3 A A 169 A 2 52000
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Table 5. Composition of fatty acids in home-made doenjangs (%)
. Samples
Faity acids 1 2 3 4 5 6 7 8 9 Ave

12:0 0.04 0.05 0.00 0.03 0.04 0.03 0.05 0.02 0.03 0.04
14:0 0.09 0.16 0.10 010 0.10 0.10 0.12 0.15 0.10 0.13
15:0 0.03 0.04 0.00 0.04 0.03 0.03 0.03 0.04 0.02 0.03
16:0 11.06 1245 11.16 11.87 12.77 1142 12.31 14.51 11.61 12.11
16:1w7 0.14 0.28 0.18 0.05 0.14 0.16 0.16 0.12 0.15 0.16
17:0 0.13 0.10 0.14 0.14 0.11 0.15 0.13 0.15 0.10 0.13
180 5.57 345 3.89 502 37 4.50 436 524 332 4.28
18:1w9 2240 25.77 28.55 2321 27.81 21.71 20.78 20.64 18.00 22.86
18:1w7 141 223 1.58 1.67 1.79 147 1.79 1.89 1.82 1.72
18:2w6 49.53 46.89 46.21 48.09 4511 50.33 50.91 47.78 54.99 4924
18:3w6 0.28 0.09 0.15 0.25 0.08 0.03 0.28 0.90 0.05 0.21
18:3w3 771 6.53 6.05 747 6.52 841 7.56 6.69 7.85 7.34
18:4w3 0.02 0.08 0.00 0.06 0.03 0.02 0.05 0.07 0.00 0.03
20:0 042 044 047 0.55 0.39 042 041 047 043 044
20:1w9 022 0.32 044 0.32 041 0.32 0.24 0.30 0.24 0.31
20:2w6 0.06 0.09 0.04 0.10 0.06 0.07 0.08 0.09 0.09 0.08
21:0 0.05 0.03 0.03 0.05 0.04 0.04 0.03 0.04 0.03 0.04
22:0 0.60 0.64 0.70 0.70 0.63 0.58 053 0.71 0.48 0.61
22:1w9 0.00 0.05 0.00 0.00 0.03 0.03 0.01 0.00 0.00 0.01
24:0 022 028 0.31 0.29 0.21 0.17 0.19 0.19 0.21 023
Total 100 100 100 100 100 100 100 100 100 100

SF 1820 17.66 16.79 18.79 18.03 17.45 18.15 21.51 16.82 18.03
PUFA 57.61 53.69 52.45 55.96 51.79 58.87 58.87 55.52 62.97 56.90
PU/SF 316 304 3.12 298 2.87 337 324 228 374 3.17
USF 81.80 82.34 83.21 81.21 81.97 82.55 81.85 78.48 83.18 81.97
MONO 24.18 28.65 30.76 25.25 30.18 23.68 22.98 2295 20.21 25.06

SF : saturated fatty acid, PUFA : polyunsaturated fatty acid, USF : unsaturated fatty acid, MONO : monounsaturated fatty acid.

stearic(4.17%), oleic(23.87%), linoleic(52.23%), linolenic
acid(7.77%)2F= ¥]5=3r X wpak A o)g)ct. e} o9}
%5} A2l B palmitic(8.8~ 11.6%), stearic
(14.8~21.0%), oleic(42.3~45.6%), linoleic(12.1~ 14.3%),
linolenic(5.7~6.5%) 2 arachidonic acid(0.3~0.5%)%}H =
Bha 2ol 7} Glgiet.

Vv 2 of

7 NA AxE AEE AL FAL vlwspr] $15ked
AR f7|AE, o)Al W AL A4S ARSI

1. FAke] i 2oh, 228k HAARE(0.IN NaOH
28] mi) 2 4= 747 94 57.3%, 11.6%, 8.3%,
118 2 139792, E5] Hakx, oA g%
= A&7l #ojzt wol vehgt). ofu]xARg Ade
e JF 3084 mghEA 202.3~416.3 mg%e] B

gFze e A 16-1 A 2 3(2000)

F AEZ 1.3~2.18 A zpelE el A=
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