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Fig 1. Manufacturing process of traditional doenjang
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Table 1. Overall properties of Doenjangs

Products Raw materials

Jeju traditionally prepared products

A Jeju soybean, salt

B Jeju soybean, salt

C Jeju soybean, salt

D Jeju soybean, salt
Domestic traditionally prepared products

E Domestic soybean, salt

F Domestic soybean, salt

Commercially prepared products
G Soybean (USA), meju, salt, alcohol, koji

q meju soybean paste (soybean, USA), salt, alcohol,

powder of mustard




1) dutg &
AOAC Wgol F+£38to] FEL& 105TolA Adtdndzygon ok
< micro-kjeldahl¥, ZAW& soxhlet F&9, F3ES 550C 33HES

o] g3lo] #2&k9tt.
2) olslgy 54
(1) pHZA

2 10gdl SFF 10mlE Fof =

uHksle] pH meter (Metrohm
691, Swiss)E ©]&3te] 33] HHE ZA 35S

¥4 10gol =7 40mls 7hsto] awtedA 0N NaOH= pH 83

HAA 5gol EFF 50ml= 7F3te] homogenizer® w3 ¥ o] 33}]
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2
2Eaes 4240 o YEte & FUdez dd od xvud

At ml of 0.IN AgNO3
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(4) 271=4

A (EAAZ) 1gS F 39 benzene-ethanol (1:1, v/v) & 100ml

RS [OJRg=Ng Y

A

2 7}sle] €381A171 & 1% phenolphtaleing A A|eFo. &2 o] o EF2A4]

0N KOH &jo= AAjeke] gle Fao] 3023k A& w7 24s

of the Aol utek 7tE AxtateT

2F7Hmeg/g) = 5611 x A x 1/S
A :ml of 0.IN KOH

St AR AAY

(5) obn =l H A ek

7z} A 89 opn] =8 d A (NHo-N)= Formol Z Ao ubz} 3akdct.
= "% 58 250ml Blo]AC ¥i FHF 100mlE 7hste] 1A1ZF &< 1l
Hkelo] ZR3 e T 0.IN NaOHE pH 847k A AT AT A F
4 x=22d &9 20mlE 7hgk ohs pHZEF "olx W 0.IN NaOH= pH84
7R A g ste] Aatst it

b v 1 B A 2 (110%) :J_AAJAS;VZM <100

Vi : 0.IN NaOH A A ml
Vs © 0.IN NaOH<¢] Blank® A% ml
F : 0.IN NaOH9| factor
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ZF Al 5o A= BFAAA (JS 555, Japan)s AR&-ahe], REEA

=
=
i

o2 53] ZA3te] Hunter scaled] ¢]3] L(ightness), a(redness) %
b(yellowness), AE #to =2 Yot Z+3-2 L=9866, a=0.08, b=-0.31
o] g 7hxl wiAlgS o] &5kt
L value : lightnessol] #oJstE= o g A5 A A HiALE =4
a value : H2 Mol 7M7HE4E 09A] +1002.2 F7Fsta
mAo] Z4stw 0ol A -802.2 Fradh= gk
b value : o] AJAFZE QoA 7002 F7}3}H,

Hajo] ek 0014 7002 i g

_11}1

AE = {(L-L P+ (a-a )P+ (b-b )2}

3 3goll FRE2FE-wES(21 v/v) & 50mlE 7}5Fe] 5Tl A
12083 Agste] 23] 53 RS A4 ZAEA=Z sla, x84 2w
o S5 50mlE 7Fske] 5TCelA 12083 3

HE

AR sto] 747y 420nmoll A FEE

e,
o
M
A

H4 bgol FF 50mlE 7}ste] homogenizerZ v}4)slar
(8,000 rpm, 10 min)3te] A& AA A 10mlS Uol 3% (Dowex

50W-X8, 50~100mesh, H)oll FIAIA Fol &S AAAZ thg ol



2 AHste] AAe <& 50mlE AT 1 dF LAE Sep-pak Cig
cartridge®} 0.45um membrane filterE F A7 HPLCS| EXAIg= AlE
a9l o™ Table 29 & Zyoz BAs Tt Held Zb peaks

714k (Sigma) 9] retention time¥} B]w o] A 2 A ksl T).

=]

=z O
T

Table 2. Instrumental conditions for organic acids analysis by HPLC

Items Conditions
Instrument HPLC (Waters 510, USA)
Column Prevail organic acid, 3p (150<4.6mm)
Mobile phase 25mM KH.PO, (pH2.5)
Flow rate 0.9m¢/min
Injection volume 20uL.
Detector UV detector of 214nm

6. ofoj=24F B A

1) frelob st %%

Amino acid analyzer(AAA)E ©]&3lo] A3t &4 1xs I3
A& 2g5 100% alcohols ¥ 1A WA}, YA EE S A4S 4

s33te] pH 2.2 Dilution buffer® 25ml volumetric flaskell %83t}
Sulfosalicylic acid 1g& ¥ 1A7F WA 5 A&t o35 54514



Table 3. Instrumental conditions for amino acid analysis by AAA

Items Conditions

Amino Acid Analyzer S433
Instrument

(SNKNM, Germany)
Integrator Peaksimple Chromatography system
Column Cation Separation column LCA K07
Detector UV/VIS
Carrier gas No

Buffer 0.45ml/min,
Flow rate . . .

Ninhydrin  0.25ml/min
Temperatures Reactor 130T
Operating pressures 15BAR(MAX)

Single flowcell with optical beam splitter to
Photometer(Absorbance) . .
provide detection at 440nm, and 570nm

Sample injection volume
. . 200uL
(Reaction size)

2) 74 obrlx=Aal 4

Amino acid analyzer(AAA)E ©]&3lo] B43I5t 524702 I3 A
5 002gS 7Rl Aol A A gol ¥ & 0.05%(w/v)
2-mercaptoethanols 343 6N HCl 15mlE 7fsle] €7 A@3s &,
110°C dry ovenolA 24A13F o] 7F=&388taL, 55C Water batholl Al 7+
F 5=3}lo] pH 2.2 Dilution buffer® 25ml volumetric flaskell # -8 3t}
Sulfosalicylic acid 1g& il 1At WA & AT ste] o3 5 343}

of BAE o B xALS Table 33 2t}
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A% APARE Metcalfe5 ] WHOR AWt vgo] 263} 5]
\=]

iih)

pud

=
o
t}. = 05N NaOH - MeOH=Z 7}483] 2171 ¥, 14% BF3 - MeOH & 9%

Abg3le]  Methyl esterdt AlZIth2 hexane £dqo=2 FE3o] Gas

Chromatograph (Trace GC, Germany)Z A}&3}o] Table 49} #& 27 o
= PAse
Table 4. Instrumental conditions for fatty acid analysis by GC
Items Conditions
Length 30m Film 0.25u 1D 0.25mm Silica Capillary
Column
column
Detector FID (Flame Ionization Detector)

Temperatures Injector 220C, detector 240C

Carrier gas Ny

Split ratio 1:20

Begabe TUE 4FGYS g 8ue BegALe YgoR
sk BEAAE A BARE TUR Agdgon, & A AR

g va uE wEa B2 QU 9 9 0g ARg GRS ag

BEAEE 22 Age (9 olFEL 5 HE 3 84S ) B FEE 9o,
w54 EAL M(color), W (flavor), HAl(glutinosity), 2t (taste), A A4

713 = (overall preference)S H7}stgon zZ+ AEd FoJAS SAS

package® ©]&3lo] E4HEA13 Duncan’s multiple range test® ZF A&
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Table 5. Comparison of moisture, crude protein, crude fat, crude ash
contents between traditionally prepared doenjangs and

commercially doenjangs

(%)

Samples Moisture Crude protein  Crude fat Crude ash
AV 63.75 11.40 5.89 9.88
B 62.12 10.99 5.96 9.18
C 59.89 11.01 5.99 14.24
D 57.43 11.81 5.79 11.14
E? 54.45 13.98 6.11 14.82
F 58.15 12.58 7.00 12.15
GY 52.12 14.60 6.66 12.01
H 53.39 12.85 .77 13.77

b Jeju traditional doenjang.
? Domestic traditional doenjang.
¥ Commercial doenjang.

_14_
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of W& Aelo 7€t &HA Avk( F, 2000). &
ARAY  #BFFe ohvxdE Have AT ARG 34744~
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YelWlth.  Aspergillus oryzae79 ®delA= o o] Ad A
protease &9 5408 5T @A 7] A8 Ak
AEe ofm e AAFEo] =4 dUEd A=

BFoE ZAE Ab&ste]l Alx® AR N ® G7F otvl = HA
kol b =4 dEhda Al

l

[*]

2  Aspergillus
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Table 6. Comparison of pH, titratable acidity, salinity, acid value and
amino type nitrogen contents between traditionally prepared

doenjangs and commercially doenjangs

Titratable .. Acid B
Samples pH acidity 821(1(1)}1 ;ty value I(\IHI;IZ %I\)I
(mL) © (mg/g) g

AV 5.33 13.44 10.68 17.21 494.32
B 416 32.34 12.54 18.02 347.44
4.90 18.48 16.01 17.10 376.72

D 4.95 18.48 14.40 20.21 42456
E? 498 19.74 16.84 15.54 310.40
F 483 19.32 12.92 12.68 320.32
G’ 5.45 21.42 12.99 16.06 531.04
H 5.36 19.32 15.62 14.75 330.72

b Jeju traditional doenjang.
?) Domestic traditional doenjang.
¥ Commercial doenjangs.
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Aol mg MEE 9@ Asbi Table 7o) HERRT BFe] %A

717l AAFE frejetw b &Ae] EeFgoR AdE fFEde

amino-carbonyl ¥H-&-& ¢ oA ZA 22l melanoidine] A= o] A=Ak o
2 =@ A [E Aoz WAool dojdrt (Gomyo, 1983). HF ¥
HYEZA B2 A Hde AAFEYE AR Fodk FAEA Hu

7ke] AR F 83 (Hondo, 1993).
ESE Je ATl A apgtel wel Aol doju FEIAI 7 A st
Ak ol#d mF wEAFe] WAL A g A g o] AlE
WL ol Fm kAl s A FA4S Al ASHA 7
ot webA sfetth AGRE S AASA wAE FHES |l #H7
AR He Zler Hase vk = FATA 9, 1997).
Ak el WrE YeElfe L-values AF4F A ® H ol
25.83~45529] WAZ AlFEZte] @ ZolE YElNa, Ak Aea
& 21.33~21.65, Al MEFA @FL 30.79~34509 WS e A
Aoz AT AREgA Aek B7F L-valueZt 78 =7 Yepwta, 1
Ggozs Alg MEa 193820 G H o2 Yehgon, wuab @32l
E¢t F7F 718wl vEbgth ATl A, BE AlQlstale e Al Ak
ulzk A fgde] Al AgA BF R LovalueZt @A YERUYEA A
Aoz MErt ofFA vEhva o A EE YEE a-value®
AFAE A e ol 8.74~23209 WS, wliAt AR o] 23.71~25.28
, Al A f4S 1679~16.879) MHE YERST Sulsl AlEE
¢ = gs UErdow, AT e g A9k B7F 7
F e e Yelllo L-value’t =555 a-valueZl $HA Yelv= A
=

2 e E b-values AFAF AP @ o] 41.10~

f

o
rO
1
©
sy
N
—_
N
_|_,
_|_,
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58982 W E, U4t A E A2 53.17~54.07, AlFH A "®HAAL 592
1~61.369 WS VebAnt L-valueet whz7bA = AlFAF A @4
i

A<

#7o] Hunter L, a, bate
S B g e, ol HFAR AMEEEE ALE S duet AlxFAY] A

o] W &EgAol zto]o|A 7)olE= Ao w HolTh
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Table 7. Hunter’s color values of Doenjangs

Hunter value

Samples
L a b AE
A 41974052  10.33+0.16°  47.49+0.04°  75.69+0.40"
B 45.52+0.42° 8.74+0.48" 41.10£1.58°  68.81+1.34°
C 20.32+1.77Y  18.78+0.86°  5875+1.01"  93.81+0.88"
D 25.83£0.28°  23.20£0.27°  58.98+0.28"  97.56+0.11°
E 21.33£0.01°  23.71+047°  53.17£0.16°  97.87+0.20
F 21.65£0.23°  2528+0.21"  54.07+0.12°  98.50+0.17
G 3450+1.39° 1687061  61.36£1.01°  91.32+1.79°
H 30.79+0.70° = 16.79+0.12° ~ 59.21+0.66"  92.62+0.12"
Mean+SD

Means with the same letter are not significantly different.
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d

sttba skt (Hondo, 1993). & (2000)= HE A% vho]dk WkS-o] 9
3 FAAH e ANEAE A S 7HA 3 JeS Rastdnh 538 &4
AL e 4 M9l melanoidin 3 v g 7] wjEo] wHAe] A

o] A A4 galztg e =rtslttal 3%t (Yamaguchi, 1982).

Table 8. Browning index of Doenjangs
(0.D.(420nm)/g solid)
Samples

B C D E F G H

Browning index

water soluble 062 038 114 140 17 277 134 182

water insoluble 033 037 061 08 064 073 064 061

100
e .
\ '\.\‘ . /ON "
10
1
0.1

- - -A- - - water soluble —=— water insoluble —+— L-value

Fig 2. Correlation coefficient between Browning index and L-value of

Doenjangs
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£ oxalic, malic, lactic, acetic, citric ¥ succinic acid®} #2 6%
fr714kel F 2 AlFAE Al e o]l 1,737.8~3,123.1mg%,
SllAE AR E ol 2,1304~2,607.6mg%, Ald JHFEA ®AHol 1,706.6~
2492.3mg%° WM E et o, ZF A g3t B2 AolE yER AT
w3k pH7F 7 S dd AFAE e B7F 7MY =& fU1AF s u
R Ao
7142 Tl A= lactic acid®] & o] Hr 814.8mg%= 7Hd Bskor,
Zyol W= AT AYHAFLS 5142~1579.7mg%, =i AHA G
629.8~1,231.3mg%, Al 7h&EA #7dS 3388~5545mg% = Al 5 ko
zZkolE YEtAT L 9o um A {U]AhEe] Hu g citric acid,
acetic acid, oxalic acid, malic acid, succinic acid 2 & =A YElsc}
Aotz b A gl A= AR lactic acide] g#o] 7H ©wko
W AlF ] @32 o]9ki= ©E| acetic acid, citric acide] $FFo] wWA

Websk ek B3 succinic acid® 7 @A 7RG AA dERT A3 o

off  Ho
N
2

rlu

(1993)= Bae] EHERAe Axe] A7 GBS Fi= HINF v
AR Ak W, e gRoR 58 S4ol AAHWA 1 ol

SUtstr R ot AEo 7 A 7|t o]F 9 lactic acid®} succinic acid

A et s

= AAELE B A% AL glo] o FL s

5.:

Lactic acid= tiFol& A9 sHiso AA oy d4 54 F+ 2kt
of wrgztg o2 AAEMH(A 5, 2001), L3 citric acide o

lf_
5712k 60~70%2 At DANME = FHS JEUE Ao
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AzkEe] Ak A 51999 AW BAe 4 FF SAA citric
acid®] ol 1099~196.5mg%= 718 wWol =AU, AHa wHdS
oxalate”} 130.1mg% = 7Fd @Wol $FHAThL B sk, ¥k 5(2000)>

AN A5EZY MM Az AFAde] {73 dHFes SAHS A7

lactic acid7} 7} #&dthar ®astdch A3 ©](1993)= D3] 5473t
of wal G712k ko] Gttty HuEgsd = 9F G2 &4 0

A= glutaric> succinic> latic> tartaric acid <o), 4 454 4=
succinic> glutaric> latic> tartaric> malic acid <ol o™ <4 180 o
T succinic> latic> glutaric> tartaric> citric> malic acid

Aot Basrh & AdA3 v 5(2000)0 et dAsiy o E A
TFAI} = AolskAl YEsEo ™, glutaric acid®} tartaric acid
% Skt

rl
bV
i
)
Ry

Table 9. Contents of organic acids in Doenjangs

(mg%)

Organic Samples

acids A B C D E F G H
Oxalic

Avg

1149 120.0 3284 3634 1625 90.7 3949 1154 211.3

acid
Malic
) 146.2 123.8 1015 67.7 201.7 3052 3194 4169 210.3
aci
Lactic
" 514.2 1579.7 8725 797.7 629.8 1231.3 5545 33838 814.8
aci
Acetic
. 104.6 4267 2695 1748 387.8 3195 633.6 3221 329.8
aci
Citric
4 8455 7781 7877 624.1 693.0 631.7 5652 485.7 6764
aci
Succinic
. 124 948 486 130 556 292 247 277 383
aci

Total 1,7254 3,028.3 2,359.6 2,027.7 2,074.8 25784 2,467.6 16789 2,242.6
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U Zex B oolEe] aagAe] ffotrmite] FrFolyt ATl o

i

Zh el Felouieal kR AlFAE A e do] 3.81~4.96%, =uiAt
G2 1.74~244%%, Ad NF 242 1.78~258%°] WelE e

WAtk AFAE e gel 7HE =A dErsa, Sustka Al i "
2 AR BEe JEtdA 7)o ofm gt Hatrgtow B H

Aol 43 w3t ##Ho] 9lE glutamic acid7b 0.38% = 7HY wekomw A
A Fotr]=Ake] 85% 2 AP & o 2= [-Alanine, L-Leucine,
L-Orinithines ¢ 2= =A 4YERt. 53] glutamic acide 0.03~
0.77%9 W= A3t B2 zolE Yo AFAE AdEded C
¢ D, B £o® 7 = vEutal, deowe A AMEA 94 G,
H o2 =4 vetgr. AT Aade] 49+ L-Glutamic acid,
L-Alanine, L-Leucine®] o= @& kg veblla, suliik A€o
7%+ L-Alanine, L-Leucine, L-Glutamic acid®] <22 %A yEeyko

W AlR JfEA @4-S L-Glutamic acid, L-Leucine, L-Alanine®] +2 =
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ol vebyth 53] A4 A ®Fel A L-Orinithine> =4t A 24
oluf Al VR FAFERT A et ow ®e] Fel wet wol 3
fre ofniike] A7 B EA YEhveE AES Bt

53] phosphoserin® taurine Al &2 @GolA = AEHA &
WA citrulline2 A=A ARjEFol A AEH A5, methiononed}
histidine2 7 €7 =% v &S At Eg ZoA 57
F Ao 4kl lysine®] FHeF2 Al A @go] M =Al UE
sl gk A e, AlFAE A o2 Uebsth

4 5(1998)2 AFAFeA wi A B, AldEd, B, A
cow A @l T frejotn it o] A yEhd vk, v 5
(1994)2 90 =88] frejotn it T e A%, AHa I3
A} YES AR, YEHAFS] co= =/ vt 2 A A
wek o A 5(1998)9] AFekE dA AN v 5(1994)e] Aok LA
a2 ek

Eo ¥ 5(1994) S MAE 39S dEed SA4EGY FEotveAbs &
s A Alge g weba ohA zboli= A A RE glutamic acid, tyrosine,
lysine, aspartic acids o] Hlu4 wWol AZHUcta HIsR L, A7 o]
(1988)= Al A, M2 B Aldede] feotv =4t ks

Az A=A\ glutamic acid7t 7 ¥ kAL, aspartic acid, leucine,

ot

Lo

i

zo 51

¢

lysine, alanine <=°]%la, A2 FAL glutamic acid, alanine, leucine,

lysine £22 YUgka Al# HALS glutamic acid 3o tE& HART

o AA yetstia Bauskglvh o9k o] e Fjobn] i AlZA
T AMgol el T, A8, Havz @ 2l whel fElohu At
of A o]l v=A dEue s & F dvt

o 5(1987)2 AEWFZE 90¥ HAAZ DA A= glutamic acid’7F
A 2] ofniAte] 25% 2 UM WokAl, S-S 2 aspartic acid’l Bk

g, ¥ A Ay A= aspartic acid o] Wl A A eIl glutamic
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acid¢} alanine ko] A UERSTE o] (1973)% = Al A o)t 7l 24
F Ao A glutamic acid, aspartic acid, leucines o] W2 oz &3},
A 5 (1986)2 90 =4 B #8 obr =4k cystine, glutamic acid®]
kol & Fow Haug v vk E AFAAS} ¥ o glutamic
acid®] ol F=A YEue= AL giFEe] dA7Ade dAskA| Rk
cystine®] ®& Yoz EAsAtt= A 5(1986)2

H
AT wEpA Ao daes v ddZds o
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Table 10. Contents of free amino acids in Doenjangs

(%)
Samples
Amino acids Avg
A B C D E F G H

Phosphoserine 001 001 0.01 0.01 0.01 0.02 0 0 0.01
Taurine 0 001 001 0.02 0 0.01 0 0 0.01
L-Aspartic acid 002 003 0.02 0.03 003 002 0.08 003 0.03
L-Threonine 023 001 011 018 0.09 012 014 007 0.12
L-Serine 003 016 018 016 009 008 013 007 0.11
Asparagine 034 013 010 016 006 005 0.11 0 0.12
L-Glutamic acid 003 062 060 077 021 01 034 037 0.38
L-a-Aminoadipic acid 0.01 0.01 0 0.02 0.01 0 0 0 0.01
L-Proline 027 02 020 034 011 012 0.07 0.09 0.18
L-Glycine 02 006 008 011 005 008 006 0.05 0.09
L-Alanine 064 024 033 049 018 034 016 02 0.32
L-Citrulline 0.02 028 019 0.19 0 0 0 0 0.09
L-a-Aminobutyric acid = 0.02 0.01  0.01 0 0 0.02 0 0.01 0.01
L-Valine 0.2F 10811006 1028 rs0rl (105 RY0.17 011 0.17
L-Cystine 003 0 0 0 0 0.01 0 0 0.01
L-Methionine 0.07 004 005 005 002 001 002 001 0.03
L-Isoleucine 023 015 016 025 01 013 02 011 0.17
L-Leucine 047 027 033 044 016 024 03 018 0.30
L-Tyrosine 0.04 015 044 0.05 005 007 0.07 004 0.11
L-Phenylalanine 025 021 023 024 01 013 021 012 0.19
B-alanine 0 0 0 0 0.02 0.02 0 0 0.01
DL~-B-Aminoisobutyric acid 0 0 0 0 0.02  0.03 0 0 0.01
v-Aminobutyric acid 0 002 004 004 004 032 001 008 0.07
L-Orinithine 04 035 036 049 008 004 001 0.04 0.22
L-Lysine 0.07 006 011 0.05 013 017 019 013 0.11
1-Methyl-L-Histidine 035 03 033 034 0 0 0 0 0.17
L-Histidine 0.01 0 0 0 0.03 0.02 005 001 0.02
3-Methyl-L-Histidine 0.04 0.09 0.02 0.01 0 0.01 0 0 0.02
L-Arginine 024 027 025 029 002 009 024 003 0.18
Total 429 381 432 49 171 24 25 175 3.27
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2) T =4 3

HAgA s digt FAPo M 4k BT 1558 AEstdon, FAo v =
Ahel A= Table 110 UetHAT T ol =Abe] & Sk Ht
13.52% % 0.1, A= 7boll 9.88~23.88%<] W= 1 $HaF Atol&= 1.1~2.4wu)
2 Uetd fefobrmatat mprbA 2 Al F 3k AFol7b o] yhEbyk
AFAE Aol 11.94~23.88%, = ul4at Al e e o] 9.89~10.81%, A3k
N2 f3o]l 1062~14.31%°] HAE Hetldth AF4E Agdde] =
WA A e Al A B RT A obr A ghekol = yEut
o, 53 AFAE AHAFS] D v @GARETY 06~249 =A o
Wb Al oln Al Foll = glutamic acid’} o 2.33%E 7 ®ko
v, AA ofn|Ate] 58%E AA|eA T U S ® aspartic acid, leucine,
valine®] £o = =A UERETh E3E threonine? tyrosine®] 3ol 7HE
AA Ykt

TAdot kY] FHeES AlFAE AP Ege] A vERG WA "]

gb gk AL}l glutamic acid®] H+ TS EW AFA AHEFS 215
=

o

ol A glutamic acid®] &S H7bsle 59 U940 24 S ste 3o
2 AztE o] Xt

B AFAIN= v 5(1994)0] 20CeA 90U HSAAZ AeHe] F
obu] =t W Fg] ofmisbe] ghake 747t 12,6507 3,175.3mg%ekal Hoal
g 213 BF 5(2000)0] EHaLgk Al ARG A ofn Al T dhEkol
972% RUu& o] A yEld WA glutamic acid T2 E aspartic
acid®} leucine?] o] kil threonine®] ko] wrokrhe ®¥ 5(2000)

o A Assh A skt

ol

o
o

O
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Table 11. Contents of total amino acids in Doenjangs

(%)
Samples
Amino acids Avg
A B C D E F G H
Aspartic acid 130 130 119 127 138 117 166 115 1.30
Threonine 064 078 05 050 046 041 056 041 0.53
Serine 049 068 062 062 056 046 0.7 046 0.57
Glutamic acid 190 219 222 230 254 202 287 263 2.33
Proline 124 078 081 078 056 055 071 057 0.75
Glycine 064 051 051 211 052 045 056 049 0.72
Alanine 130 074 089 168 047 048 044 046 0.81
Valine 079 060 067 262 061 056 076 069 0.91
Isoleucine 073 069 063 167 059 055 071 057 0.77
Leucine 124 100 103 267 092 087 111 089 1.22
Tyrosine 054 046 045 131 037 033 048 040 0.54
Phenylalanine 09 078 076 18 059 053 072 059 0.85
Histidine 142 056 040 069 029 071 164 037 0.76
Lysine 073 075 074 107 066 051 073 053 0.72
Arginine 069 037 052 273 029 028 066 041 0.74
Total 1460 1219 1194 2388 1081 988 1431 10.62 13.52
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A
Table 1291 Yepact. £ AdZd43 @749 Fd A4k linoleic acid,
oleic acid, palmitic acid, linolenic acid S°]%l 1, & A HAF Fo HFExW
AFQl linoleic acid®] W] &o] it 52.06%= 7FF =okom, Almzhel] 481
5~54.23%° HHYE eI linoleic acide] 32 A=A A H Aol
48.15~51.97% 5, Uit A e 52.71~5329%5, AlH Ea @
5364~54.23%°] WS HEREAM AlmzEe] F Aol= HolA] et
o2 BEIA WA oleic acid7l Bt 2218%= Bekal, 1 th
2+ palmitic acid, linolenic acid ¥ stearic acid =22 =7 YEFS T}

d 5(1996)2 linoleic acide= AFgre]l fIdAME, HdAE, A M2, =
oA E dial =& AEAE vEilen, =3 kg AdHE
Ames testt} SOS chromotest A A= 7

L=3

oo

o
olf
f
R

J=dAde] a7

linolenic acid &€& HE FANES v AHAY EA7F wf¢ =gkom, Exnb
ofyel Exsixuste] ZSAYAERT GAEE YR APEA 7] H
71 % linoleic acid®] &7} 74 E=dvhar Haskiih
T dAAoR Exst Ak x

82.36%, =ulxt A Ego] 82.58~84.18%, AlF A o] 8355~
84.08% 5 AA|stA L, 15 vyt EESAGAEY] B &S AFAE e
o] 54.79~61.12%, =4t A E o]l 60.69~61.26%, Al 7|=F2A o]
61.68~62.26%5 =AtAstA Tt AFAF ARGl Sk Aol Al
o NEEA "ol wls) EIpAARe] FHEES w1 BEESAARY] S
S AFES UEAARE AT A E, Ui AR, Al o

o] Aupak 2A o] Aol GAES o & 9l

rl

e
o
19
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i
-

2 APANE A (19940 Bagk 9093t sAe d-EH g palmitic

l’J

acid(11.43%), oleic  acid(23.87%), linoleic  acid(52.23%), linolenic
acid(7.77%) £o& ysktha Haste] & AAte v Aiks ue
Wk BERE vF 5(2000)2 Al e @R THelA Alxd e
At 24 2 A3 linoleic acid= ZH2E 52.17%, 49.24%, oleic acid
20.7%, 22.86%, TS © = += palmitic acid, linolenic acid, stearic acid <2
2 Yeht v &9 Aol oy B R sAe 2 AdAdet vd
Al YER T v H 5(1999)0]  Hagk &3 Al ®de] FE A
W22 palmitic acid, stearic acid, oleic acid, linoleic acid, linolenic acid,
arachidonic acid 5 ©]i., oleic acid®] &&Fo] % 100gT 5934go =2 713
=%k, linoleic acid®] $F&2 0.189g ZA ot AR A ek 2 2o

=

X+ arachidonic acidE #HAZ&E% A &gk}
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Table 12. Composition of fatty acids in Doenjangs

(%)
Samples
Fatty acids Avg
A B C D E F G H
Butyric acid Cyo 0.07 - 0.04 0.02 - - - - 0.01
Caproic acid Ceo 0.01 - - - 0.08 0.09 0.13 0.12 0.05
Caprylic acid Cso 0.01 - - 0.03 0.04 0.09 - - 0.02
Capric acid Cioo 0.03 - - - - 0.04 0.01 0.01 o0.01
Lauric acid Cizo 0.02 - 0.01 0.02 0.04 0.08 0.03 0.02 0.02
Myristic acid Ciao 0.12 0.15 0.11 0.11 0.08 0.09 0.07 0.07 0.10
Myristoleic acid Cia: 0.01 - - 0.01 0.04 0.01 0.02 0.02 0.01
Pentadecanoic acid Ciso 0.01 0.03 0.03 0.03 0.02 0.01 - 0.02 0.01
cis—10-Pentadecencic acid Cis1 0.01  0.02 0.02 0.01 0.01 0.01 - 0.01 0.01
Palmitic acid Cieo 11.66 13.97 12.74 14.35 10.80 12.18 10.68 10.93 12.16
Palmitoleic acid Cig:1 0.11 0.14 0.13 0.12 0.10 0.10 0.09 0.07 0.10
Magaric acid Cizo 0.11--0.09- 010 -0.12: 0.09 10.10 0.09 0.10 0.10
Magaroleic acid Ciz % 0.06 = 0.05 0.06 0.05 0.06 0.05 0.04
Stearic acid Cigo 4.03 3.41 3.82 4.23 3.75 3.91 4.21 4.24 3.95
Oleic, Elaidic acid Cigiingenor 20.87 21.83 23.18 24.85 22.55 21.53 22.14 20.50 22.18
Linoleic acid Cig:2ngc 51.61 50.80 51.97 48.15 52.71 53.29 54.23 53.64 52.05
y-Linolenic acid Cig:3169.12¢ 0.14 0.10 0.11 0.28 - - - - 0.07
Linolenic acid Cig;ang,12,15¢ 9.33 8.19 6.64 6.32 839 7.27 7.41 855 7.76
Arachidic acid Caoo 0.36 0.32 0.36 042 0.32 0.30 0.28 0.33 0.33
Eicosenoic acid Coo 0.25 0.26 0.24 0.28 0.16 0.16 0.09 0.23 0.20
Eicosadienoic Acid Coo2 0.04 0.06 - 0.04 0.02 0.02 0.02 0.04 0.03
Behenic acid Cozo 0.45 043 0.45 052 045 0.37 0.30 0.40 0.42
Erucic acid Cozn - - - - - 0.03 - 0.41 0.055
cis—13,16-Docosadiencic acid G2 - - 0.05 - 0.14 0.11 0.02 0.03 0.04
Tricosanoic acid Caz:o - - - - - 0.03 0.06 0.06 0.01
Lignoceric acid Coso 0.75 0.14 - 0.04 0.15 0.13 0.06 0.15 0.17
Total 100 100 100 100 100 100 100 100 100
SF 17.63 18.54 17.66 19.89 15.82 17.42 15.92 16.45 17.42
MONO 21.25 22.31 23.57 25.32 22.92 21.89 22.40 21.29 22.62
PUFA 61.12 59.15 58.77 54.79 61.26 60.69 61.68 62.26 59.96
USF 82.36 81.45 82.29 80.11 84.18 82.58 84.08 83.55 82.58
PU/SF 3.46 3.19 3.32 2.75 3.87 3.48 3.87 3.78 3.47

SF: saturated fatty acid, MONO : monounsaturated fatty acid,

PUFA : polyunsaturated fatty acid,
USF : Unsaturated fatty acid
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Table 13. Sensory characteristics of Doenjangs

Samples Color Flavor Glutinosity Taste D ggeerregglc o
A 3.88+1.55"  4.38+1.60° 5.00£1.69"™ 4.75£1.39™¢ 5.130.99™
B 2.88+1.81"  375+1.49” 350+1.77°° 3.00+1.85"  3.00+1.60°
C 763+0.92" 563+2.07° 575:2.25" 6.38+2.13" 6.13+2.30™
D 6.25+1.28" 7.75£1.49° 7.00+2.00° 7.38+1.06"  7.38+1.06"
E 4134099  4.00+2.14" 3.00£1.20° 350+1.20° 3.38+1.19%
F 3.2541.75"  4.38+256" 5.13£3.09™ 5.38+2.00™ 4.75+2.71"¢
G 763+2.07°  7.88+0.83" 6.63+2.26" 6.83+2.03"  7.38+2.00
H 6.38+1.77% 425+1.83” | 6.25+1.75° 1 4.75£3.11™" 4.88+2.36"

F value 12287 6.58" 3.84™ 516" 6.08""
Mean+SD
sk p < 0,001

Means with the same letter are not significantly different.
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Fig 3. QDA profile of Doenjangs
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ABSTRACT

Studies on quality characteristics of the traditional

Doenjangs in Jeju

Keun Myoung Shin

Department of Food Science and Nutrition, Graduate School

Cheju National University, Cheju, Korea

The purpose of this study has been to investigate the quality
characteristics of the traditional Doenjang(soybean paste) in Jeju
comparing with both domestic traditional Doenjangs and commercial
ones. It also has been tried to obtain the basic data for the promotion

of the quality of the traditional Doenjang in Jeju.

The results obtained are summerized as follows.

1. The moisture content of Jeju traditional doenjang was higher than
domestic traditional doenjang and commercial doenjang. The content of
crude protein and crude fat was lower than domestic traditional
doenjang and commercial doenjang. The crude ash content showed

variable differences in each sample.

2. The pH of Jeju traditional doenjang was lower than domestic
traditional doenjang and commercial doenjang. The titratable acidity and
salinity were lower than domestic traditional doenjang and commercial d
doenjang, but the acid value was high. The amino type nitrogen had a

similar value in each.

_49_



3. The value of L and b was highest in commercial doenjang than
Jeju traditional doenjang and domestic traditional doenjang, the value of

a was highest in domestic traditional doenjang.

4. The formation of browning substance was highest in domestic
traditional doenjang than Jeju traditional doenjang and commercially

improved doenjang.

5. Total organic acid content of Jeju traditional doenjang was higher
than domestic traditional doenjang and commercial doenjang. The main
organic acid were lactic acid, citric acid, acetic acid and oxalic acid.

Lactic acid was the highest value among the samples.

6. Free and total amino acid contents of Jeju traditional doenjang was
higher than both  domestic traditional doenjang and commercial
doenjang. Free amino acid contents were high at order of L-Glutamic
acid, L-Alanine, L-Leucine, L-Orinithine and total amino acid contents

were high at order of Glutamic acid, Aspartic acid, Leucine, Valine.

7. The main composition of fatty acid in Jeju traditional doenjang
was linoleic acid, oleic acid, palmitic acid, linolenic acid and the
polyunsaturated fatty acid showed a lot of differences between each

samples.

8. In the sensory evaluation, the color was preferred Jeju traditional

doenjang C, flavor was preferred commercial doenjang G, and

glutinosity and taste was preferred Jeju traditional doenjang D.
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Conclusively, Jeju traditional doenjang D showed high preference in all

parameters tested.
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