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Abstract

The effects of mixed beans on quality characteristics of traditional soybean paste (Doenjang) were investigated. The pro-
ximate composition of the soybean paste (Doenjang) met traditional food standard requirements. The range in salinity was
12.30~13.20%, and the salinity decreased with an increase in the amount of mixed beans. A significant difference in pH
values occurred in all samples(p<0.05). The Hunter's 'L (45.06 + 0.41)' and 'b (13.89 + 0.73)' values of the TDM2 samples
were higher than those of other samples. The highest amounts of malic acid of the organic acids are shown. The order of
the amino acid content was aspartic acid > leucine > lysine, and that of free amino acid contents were proline > glutamic
acid > arginine. The order of mineral content in the soybean pastes was Na > K > Ca > Mg, but levels of Co, Cu, and
Zn were not detected. The traditional soybean paste (Doenjang) had an effective DPPH radical scavenging activity and higher
phenolic content compared to those of the control sample. Overall acceptability score of the TDM2 (soybean 1: mixed beans
1) was higher than that of the others. More research is needed to enhance the quality and functionality of traditional soybean
paste.

Key words : Soybean, mixed beans, traditional soybean paste(doenjang), quality characteristics.
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Table 1. Compound rate and salt of samples

Mixed beans ratio of soybean Salt content

Sample (soybean : mixed beans)') (%)
Control 1:0 14
TDM”1 1:0.5 14
TDM2 1:1 14
TDM3 1:2 14
TDM4 1:4 14

" Compound rate(kidney bean : black soybean : kind of small bean :
sword bean : green bean:red-bean=1:1:1:1:1:1)

' TDM : Traditional soybean Doenjang prepared with mixed
beans.
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4. ¥dF %Y pH &H
EAFE ol 8ot AT AeHI] A= SHS AEE
5 g Aol AwFsto] 32k SR/ 50 mLol| 84 ske] 3A13E
22171 3 Whatman No. 52 o¥}3l0] o]z}l & o] &-5lo] salt-
meter(Atago ES-421, Atago Co., Japan)E Al-&-3lo] 33] HH&
S48 k2 SN wiFE Foto] Fage = YeElSth
THTS AERE A X HAEH 949 pH S ANES
5 g FEsHl AFste] 321 S/ 50 mLell 3|45t 34]
3+ Z&A17] ¥ Whatman No. 5% o }slo] o 7holg- 0] 8-
o] pH meter(691 pH Meter, Metrohm, Swiss) & AF&-3lo] =

Ul

AN 2}A] (Spectrocolorimeter, USXE/SAV/UV-2, Hunterlab Over-
seas, Ltd, US.A)E ©]&3}o] ™ (L-value, lightness), 41
=(a-value, redness) & & % (b-value, yellowness) at= 33
HhE =2 5te] Hagke 2 YeRdh ojwe] EF Walgt
(L=99.11, a=0.23, b=—0.28)2 A}-&3}3ith

2z 52

F71AF BAL Wilson & Work(1981)0l] whe} Al & 5 gol]
80% ollghe g 100 mLE 7}8lo] 27 W27]7} 224 hea-
ting mantleo|A] 80T, 2417t RHE- =% ¥ Whatman No. 52
o] 731t} o7 HL hexane O = XA S A A st 40T A
T EF L F FHT S mLE ZES vhy nEa B4
AWAE AABE] A8t] Sepak Cis cartridge 2 045 #m mem-
brane filter= ] 2}3F 3 HPLC(Waters 2695, Waters Co., USA)

43519t olu columne YMCpak ODS-AQ(YMC Co.
8.3 x 250 mm)E AFE-31 2, column 2%+ 35T, mobile
phase-> 10 mM phosphate buffer, flow rate<> 0.7 mL/min, 4
Z7]+ Photodiodearray(PDA) detector, Waters 2414, Waters
Co., USA)= B399t ¥FE-2 oxalic acid, citric acid, tar-

taric acid, malic acid, malonic acid, succinic acid 2 lactic

6. S7|A st =X

acid(Sigma, US.A)E 44 ¥ &Fsto] /R 59 &
= G902 ARSIt ETEF AR 71 AR T
T2 AlMte)S 2 Hlaste] ER1etn, 2 25F9] 4
TR L 2gete] peako] WA o2 N f714E HE] &

T 24 54 377
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T4 o Aks A flEl AI5E oF 1 g¥ A9
%5t test tubeol] ¥ 6 N HCl €92 10 mL 7}8te] <F

A7t~ FFAA EE F 110T dry ovenollA] 24
Azt 7EEEEIAI TS A 2ollA] WZbet 3 45T Water bath
A 2t F=3F T 0.2 M sodium citrate buffer(pH 2.2)-8-<
5 mL2 %83}, Sepak Cis 31213t & 0.45 £m membrane
filter2 A od2}5}e] Automatic amino acid analyzer(Biochrom-
30, Pharacia Biotech Co., Swiss)® %213}t ©]w] column

£ Na form column® 2 EA35}1t}

fre] opneAks EAE] el AlRE oF 1 g¥ HEs] A
gate] 4ztEelaao] Wi 80% EtOH §-915 100 mL 7}
stod oF 2417 X 5381, 11 FEES A st 4
5C Water bathollA 79} 3% & 02M lithium citrate
buffer (pH 2.2) &9 5 mLZ 3 -8-3}1L, Sepak Cis *2]3+ &
0.45 ;m membrane® ] 2}3}] Automatic amino acid analy-
zer (Biochrom-30, Pharacia Biotech Co., Swiss)Z #241 3}%]
t}. o]u column< Li form columnm® 2 #213}%3 11, Flow
rate (mL/hr)= Buffer 20, Ninhydrin 20°]%1©.™, injection

volume 40 pLe]ith

=
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10 g AE e Aol Ak 7t & 545 9
23 Hhgo] dojupx] EE A-2ofA] 124]3F o
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AAHE
3 Wi 7RR] AREEAIA 71 S A A G ARk
& F Aol EEldte] 02 N A4t §45 20 mL 7}8he]
24X AEEAZ AR 29S8 045 £m membrane filter 2
oJ¥}sle] 50 mL volumetric flask® 483+ 3 B2 golog
3t t) Ca, Co, Cu, K, Mg, Mo, Na, Zn 5= ICP(Induc-
tively Coupled Plasma, IRis Intrepid, Thermo Elemental Co.,
UK)E Asz03366(85), A228.616(147), A324.754(103), A766.491(44), A285213(117),
Asssoossn, Aaizsseasn©IA 2H2E EA8HA T 4] 202 ap-
proximate RF power7} 1,150 we]™, analysis pump rate= 100
rpm, nebulizer pressure$} observation height= Z}2} 20 psi 2
15 mmE 3}t
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10. & Phenol &f2f % DPPH Radical 2 H&Ms &%

% HE %L Folin-Ciocalteu (Amerine & Ough 1980)
< o] &3t SH3ATE =, A1 1 mLE 95% ethanol 1 mL

S5 5 mLE 3718k, 1 N Folin-ciocalteu reagent 0.5
mLE Y1 & HolFa, 58T WA & NapCOs | mLE
713E &, $4 = 725 nmolA 1"]7} ool 43t gallic
acid& o] 83 TFJA o2 F2 T

DPPH radicalel] T3t 424 &2 Blois®] ®'H(Blios MS
1958)= WEsto] Skt 2t AlE 0.5 mLed] 60 pm
DPPH 3mLE %1 vortexd & 153 &<t WA & vhe 517
mmolA FFEE SHATh AAFATE v A o2 v
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windows-8 SAS(Statistical Analysis System) version 9.1(SAS
instritute Inc., Cary, NC, USA)E o] &3] 7} =3 72| Hit
3} BEPAE A&, AL Ao] F7E L9l w24
2 (one-way ANOVA) S = #4138} 7|, Duncan's multiple range
test o] 83to] p<0.05 FFNA S AZHA

E3FE o] 88lo] A x3 AEEAL] AW E-S Table

FE ST 47.04~50.24%2] THS HoFQm, A4
4.55~5.17%, ZE 10.04~11.66%2 HYS Ve =T,

o]k 5 A 52]E15 712 (Korea Foods Industry Associa-

WTS00 (1 Oz79 8% 10 tion 2003)%] G 55.0% ©]&}, ZA1W 2.0% ©]4, ZehA
8.0% ol’del Agtet Aoz yepydth 23]#-2 Control©]
1. 2SI} 16.34%, TDM47} 20.17%2 71 =& Aoz Jehton,
EFTE ol gdte] Az HEeEFe] #H4 F4 H7F A= TDM47} 0.34%, TDM27} 0.94% = 71 =& 2o
£ 98l AEdgn dFAH s AFgdstyt 1049 & 2 YEPGTE Oh e al(2009)°] A7E AlFoll BrfjE= ©
de Hd S o Hedde] #5 5495 Bkt X3 1243%, 2 0.17% BT} =2 Z 02 Yehgon,
e A A AEE B I35 10: 12 &R A5k 2 TS 9.29~1827%°] @& Eol FA=T, Oh e al
= FolFeol 50 mLA HolA| AlFate] Hrtstath B (2009)0] A3 Al Sl ﬁruﬁﬂb A 19.32%K T BT o
o] Frp FE& A wuk Aul g HAAH VsEd] el 500 2 S YeERIE g2 Al 98 A i g
A AAHe =z Frletdtt ZF gl tigt 3% 7152 vl &3 71 F 4 =] W3, %* PJr = n¥Ee] £
- HUBTH1A), Yt2d]), EEolt(33), Foh4d), 18 Ao o8l HF FE o] EeRAle AR HaEa gl
3 w5 FOGH) L2 kst 2 s AR 33] BHE Oi(Jung er al 1994). o] B A3} o Ao Fo| F
St Hgke = JeRfSlch Foll me duk ARo] ke 3 7hol| 2olrt AT, A
v 87 9 g7 gQlel] ofdt Jgs wol W g By
12. SAIXE 319 2™ (Brim & Burton 1979), o213} F-o| FHdl| u}2 A
2 Ao Ay 33 v Z3ste] A2 ARz P+ Fo 540 4 |3tk JEE nX e Aoz AztHE
FFAxE Jehia, 2 4373t Bl wEA L Package | ST Aul JE ke nE J7lo] A% AEI|E
Table 2. Proximate component of traditional soybean paste
Proximate component(%)
Sample - -
Moisture Crude fat Crude protein Ash Crude fiber Carbohydrates
Control" 49.66+0.45" 4.85+0.14™ 11.66+0.24" 16.34+0.37° 0.54+0.09" 16.95+1.29®
TDMI 50.55+0.37" 5.17£0.27" 10.27+0.31° 17.50+0.22° 0.86+0.09° 15.65+1.26"
TDM2 48.50+0.23° 4.55+0.33" 10.06+0.23° 18.2440.27° 0.94+0.15" 17.71£1.23%®
TDM3 47.04+0.19° 4.57+0.31° 10.34+0.25° 19.1540.17° 0.63+0.11° 18.27+1.03"
TDM4 50.24+0.10 4.86+0.24™ 10.04+0.03° 20.17+0.24° 0.34+0.03° 9.29+0.64°

" Abbreviations are specified in Table 1.

* Values are mean+S.D., and means with different superscripts in a column are significantly different at p<0.05 by Duncan's

multiple range test.
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2. 9 4 pH
EFE o] 83l A3 AEHEA] Ax, pH TFS
Table 3] YERNITE d= dhaFe 1230~13.20%2] HIAS

om, Control®] 13.20%2 7F =%%a1, TDM47} 12.30%
2 fFoldoz 7MY e 3k YERIATH(p<0.05). Control
Tl vlal] 3T Fige] THETE A e 1A
e AdE B, olv 4 3 5 £33l 7R
E‘—A ztole} AZHET) o= Al A E2] @A o
o it 11.8%°] 2} B13k Z3KPark er al 2000)1.c}
< g e Uehiied, ol 939w, &
ol 7} 2o 2 AYztE]oZIt} pHE TDM3C|
=3, TDM27} 5.06% 718 2& -3 Uehie
o8 A2 Aeade] SR et fFolAd A}
o] 2 YERJATHp<0.05). Oh et al(2009)°] B 13+ HEwF
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=2 7S Controlo] 3.54% 7 @& 3-8 veRfdch
3 S TDM27} 13.89% 7} =& 3= TDMIL©] 7.10
7 e B E FoAQl AtolE YERATHp<0.05).
©]& Park et al(2000)°] H113+ Algt A5 EAke] =23
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Table 3. Salt contents and pH of traditional soybean paste

Sample Salt contents(%) pH

Control" 13.20+0.06™ 5.3140.02°
TDMI 12.70+£0.06° 5.15+0.03
TDM2 12.60£0.06° 5.06+0.03°
TDM3 12.60£0.06° 5.59+0.01°
TDM4 12.300.06° 5.48+0.02°

" Abbreviations are specified in Table 1.

% Values are meantS.D., and means with different superscripts in
a column are significantly different at p<0.05 by Duncan's mul-
tiple range test.
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Table 4. Hunter's color values of traditional soybean paste

Hunter's color values

Sample
a b
Control”  42.87+0.33" 3.5440.05° 10.06+0.04°
TDMI1 43.18+0.59 3.67+0.12° 7.10+0.04°
TDM2 45.06+0.41° 5.2440.19° 13.89:£0.73"
TDM3 41.92+0.65° 6.50+0.15" 13.67+0.73"
TDM4 39.98+0.26" 5.02+0.50° 7.66+0.71°

" Abbreviations are specified in Table 1.

* Values are meantS.D., and means with different superscripts in
a column are significantly different at p<0.05 by Duncan's mul-
tiple range test.

Atk olelgt Awe] Afole AFELE My ¢ FHE AL
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01&6}0% A ZF 7] wio] Fol 7z
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Zhany.
4 71 e
THFE o] &3l Azt ABAF] fUI4t S =5
& Z7he Table 59 VERRET, f714ke B8] shol e
S T, Adae "o REA T FodteE F2 AEo]
o} S o] 838l AZ3F AEE A oxalic, citric, tar-

off

o] 714k st
Ao 2 YEPITE T3} oxalic acid= TDM47} 370.12 mg/
100 g 2 7 =2 gk YERASAL, Control©] 227.12 mg/
100 g0 2 717 2 k& Yehllem, citric acid= TDM4
7} 677.52 mg/100 gO 2 7} =& 34 TDM37} 437.71 mg/
100 go 2 7P w2 k3 UERQITE Tartaric acid= 326.33~
397.12 mg/100 g BXE B O™ malic acide TDM27}
1160.80 mg/100 g2 & 7} 2 342, Control©] 785.72 mg/
100 go- =2 71 v 718 eI Succinic acide TDM2
7} 1,554.01 mg/100 g© 2 7} =& 2kS YR oH, lac-
tic acid= TDM37} 706.13 mg/100 go &2 71 %2 3k, TDM2
7} 331.71 mg/100 g2 7P 2 3-8 YeERNATE Acetic
acid= TDMI1©] 566.32 mg/100 g2 7V =& kS, TDM3
7} 482.51 mg/100 g© & 7P & k& H3Ith Jung & Roh
(2004) A7ref] w2 Al DA A tartaric acid 210.0~418.5
mg%, malic acid®] 73-%- 24.5~49.0 mg%, lactic acid= 11.0~
63.0 mg%, succinic acid= 1.0~5.0 mg%s YERIA =], &
Ate] Ao e AlH HA ] B3] TE A FA 57
AF o]l =4 UERITE Jeong ef al(1998)2 Al B9

taric, malic, succinic, lactic & acetic
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Table S. Organic acid contents of traditional soybean paste
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(Unit : mg/100 g)

Sample Oxalic acid Citric acid Tartaric acid Malic acid Succinic acid Lactic acid Acetic acid
Control" 227.12” 460.01 326.33 785.72 471.60 528.32 503.13
TDM1 303.71 508.54 37541 1,121.34 1,291.02 393.40 566.32
TDM2 325.03 606.32 373.90 1,160.80 1,554.01 331.71 478.13
TDM3 301.25 437.71 397.12 924.21 437.72 706.13 482.51
TDM4 370.12 677.52 37491 1,125.4 453.12 487.12 521.12

" Abbreviations are specified in Table 1.
? Values are mean(n=2).

F714F &S citric acid, oxalate, succinate, malate SO =
Hustion, Aefd HAL oxalate, malate, citrate, succi-
nate £ 2.2 H 3l =], - Ao A+ malic acid, succinic
acid, citric acid =22 UElstTh o] A3, {74k ek
of Zfo]7} v= AL dAe o] 88 FY F53 s 4
o weh 45 Rl ol T Aoz H7solA,

5. 7oto| =4k efet
E&FFE o &ato] AT A
A7H= Table 69 JERHSIT

Ao weakS B4 A, 17F FHrshe 2o® v
Wk, & opu| Ak S 8.07~9.09 g/100 g WS Ll
wWem, Control 771} thawto] e-falal e Fholl 2loiA
Zg9 AolE Bt ol& duFgo] wigu]d mE o]
Controlw2 Wel W ©]-§-3F AedF o= opn|ieqte] 3
Fol 7P A FrElol U, £3ES el R Aokt
AT E3HFo] 7L e opw|ieat Adito] Wigel 1]
off ol AAl E3E o] ol das yehd Aew A
Zyee} Z 77 olm Al 2AIS HW glutamic acidZ}
1.58~1.68 g/100 g & 7P #& g5 e o™, aspartic
acid>leucine>lysine =22 WE}SEIL, cystine?} methionine,
histidine& 7% $-felo] e Z o= Yehstt 740w
ko] stk gholl 9do]A & Control F+7to] aspartic acid 1.21
g/100 g, threonine 0.38 g/100 g, serine 0.52 g/100 g, glutamic
acid 1.68 g/100 g, proline 0.54 g/100 g, glycine 0.42 g/100 g,
alanine 0.45 g/100 g, valine 0.42 g/100 g, isoleucine 0.36 g/
100 g, leucine 0.72 g/100 g, tyrosine 0.34 g/100 g, phenyl-
alanine 0.52 g/100 g, histidine 0.22 g/100 g, lysine 0.60 g/100
g, arginine 0.51 g/100 go] & Yehl, Aokt 17F
Z 15%lA M8 =2 #5 JYERNRITE Park er a/(2000)<
;\]ng x}EN 5]74—4 g_ O}'U]‘J’_}?l' z‘ﬂ—ak 9.72%% EJ—_y_a].o:iﬁ
g, & Ago] FAdoln|eit F gk kol Park er al(2000)°]
Hlell 25 YA Uebsith

FEge] Fgolal 14

o
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A= Table 79 UERAATE f
oA Hedl, B 98, 548 2k 54 7]7L}°ﬂ w}a]— 2t
o7} slom, A A gl A Btell thit 7] =

Table 6. Amino acid contents of traditional soybean paste
(Unit : g/100 g)

Amino acid  Control” TDM1 TDM2 TDM3 TDM4
Aspartic acid 121 120 117 115 1.02
Threonine 0.38 0.37 0.35 0.34 0.32
Serine 0.52 051 053 053 052

Glutamic acid 1.68 1.66 1.67 1.65 1.58

Proline 0.54 0.52 0.46 0.45 0.54
Glycine 0.42 0.47 0.37 0.36 0.32
Alanine 0.45 0.42 0.40 0.38 0.37
Cystine 0.05 0.05 0.05 0.05 0.05
Valine 0.42 0.43 0.40 0.39 0.39
Methionine 0.15 0.16 0.16 0.16 0.15
Isoleucine 0.36 0.34 0.34 0.33 0.33
Leucine 0.72 0.71 0.65 0.65 0.64
Tyrosine 0.34 0.33 0.32 0.31 0.29
Phenylalanine 0.52 0.51 0.50 0.49 0.44
Histidine 0.22 0.21 0.22 0.21 0.19
Lysine 0.60 0.59 0.56 0.55 0.48
Arginine 0.51 0.50 0.46 0.45 0.44

Total 9.09 8.98 8.61 8.45 8.07

" Abbreviations are specified in Table 1.
? Values are mean(n=2).
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Table 7. Free amino acid contents

1 7bg 2

cystine, aspartic acid, glutamic acid®} 2

rlo
-

of traditional soybean

paste (Unit: mg/100 g)

. . Con- TDM TDM TDM TDM

Amino acid ol 1 2 3 4

Taurine 0.00 000 0.06 000 0.04
L-Asprtic acid 089" 139 188 052 146
L-Threonine 1.19 1.85 233 176 1.70
L-Serine 1.12 1.68 2.04 1.42 1.72
L-Aspargine 0.98 1.27  1.38 1.62  1.61
L-Glutamic acid 349 532 601 514 462
L-Sarcosine 0.99 1.00  0.99 0.97 1.08
L-a-Aminoadipic acid  0.87 087 059 070 0.88
L-Proline 5.99 6.76 6.48 7.00 5.71
Glycine 065 089 1.04 088 0.87
L-Alanine 1.81 239 294 373 197
L-Citrulline 0.83 076 050 1.08 3.35
L-a-Amino-n-butylric acid 0.09 ~ 0.10  0.19  0.63  0.05
L-Valine 145 261 3.04 292 233
L-Cystine 0.00 000 050 000 030
L-Methionine 0.70 0.48 0.46 0.94 0.22
Cystathionine 0.60 061 045 069 0.00
L-Isoleucine 0.95 211 241 247 1.84
L-Leucine 230 432 470 491 327
L-Tyrosine 139 262 248 258 251
B-Alanine 029 024 034 026 023
L-Phenylalanine 1.71 294 302 340 235
L-Homocystine 0.08 0.12 020 0.09 0.10
r-Amino-n-butyric acid  0.68 059 047 078 045
Ethanolamin 0.71 078 060 078 0.75
Hydroxylysine 2.18 222 083 210 225
L-Ornithine 129 082 011 3.88 08l
L-Lysine 3.39 3.92 374 483 3.94
1-Methyl-L-histidine 062 054 017 066 044
L-Histidine 0.61 085 093 059 128
L-Tryptophan 047 046 023 076 0.65
L-Anserine 0.00 000 0.00 000 0.8
L-Carnosine 032 000 0.00 037 0.00
L-Arginine 4.58 591 637 398 344

Total 4322 5642 5748 6244 53.11

" Abbreviations are specified in Table 1.

* Values are mean(n=2).
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S vtk B EATKYang et al 1992). ¥ A3l f
glolu] At ¥4 A3, proline > glutamic acid > arginine®] &
o7 wol st Y Ao E veElutth Taurine® 725
Control, TDM1, TDM3 = &3l JA| &2 Aoz Vet
t}. L-Cystine®] 73-%- Control, TDM1, TDM39|A = {3l
UA] e Ao 7 Yehg o cystathionine2] 7-$- TDM4]|
e dqsta JA e A2 Vet L-anserine®] 73
< TDM4o| %t i3t Y& Ao = YELa, L-carosine
2] 73%- Control, TDM3lt e-43}3L & Ao urE};%u}
&3 FEF F 7P Bol df3st = Lprolined] 74
TDM37} 7.00 mg/100 g@ & 7} =9k31, TDM47} 5.71 mg/
100 go 2 71 e 3h& 29tk L-glutamic acid®] &7
< TDM27} 6.01 mg/100 g© & 7} =31, Control©] 3.49 mg/
100 g2 71 e kS Bl o, L-arginine?] g2
TDM27} 6.37 mg/100 g© &2 7} =31, TDM47} 3.44 mg/
100 go 2 71 e ghe Jepidth fEloln| kel F35t
22 A H ™ Control©] 43.22 mg/100 g, TDM1, TDM2, TDMS3,
TDM47} 247} 56.42, 57.48, 62.44, 53.11 mg/100 go] #=s E
oAFAed], ol EdFEge] S Wyvtew @ f@4
o} felopn]ishe] sheafo] W AES HoFa gk &
A& o M= Park er al(2000)°] L‘J Al At el
frejobr]iedte] FRETE B frelobr| ety FR71
FHrElo] de Fe= ‘4’5}‘/"‘:} Hwang et al(2009)3} Lee et
al(2009)= B3] 2 O}Uli&% T A of 7o FR/,
A5 g, FE 7|17 20 met o2 247 o] o=

et Cu TDM27} 0.63 mg/lOO gl & 7 =

= JeERNRIaL, TDM47}F 0.20 mg/100 go 2 713 v 3k
< B3k Aol AMeE EFEY AR F Na 3% o
o7 o] o Ao KE eERtEY, K -2 Control©]
1,742.58 mg/100 g© & 7} =& 742 TDM47} 145.15 mg/
100 g 2 7P & k& Yehgiglen], Mg &2 TDM3
7} 4457 mg/100 g© 2 7P =& kS, TDMI©] 30.18 mg/
100 g = 7P wre ghE JERT E3F S ol &5t
Axe AEEd BT Na Fdol 7HE =& @2 JERi
£t Control©] 9,735.06 mg/100 g & 71 =& k=, TDM3
7} 8,339.96 mg/100 g = 7} W& gha JERNGle, Zn
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Table 8. Mineral contents of traditional soybean paste (Unit: mg/100 g)
Ca Co Cu K Mg Na Zn
Control” 76.62” 0.01 0.55 1,742.58 40.05 9,735.06 1.94
TDM1 94.35 0.01 0.59 1,569.46 30.18 8,806.89 2.18
TDM2 95.20 0.01 0.63 1,437.74 31.17 8,828.20 2.26
TDM3 44.42 0.00 0.37 950.80 44.57 8,339.96 1.35
TDM4 37.38 0.00 0.20 145.15 41.33 8,555.69 0.87
D" Abbreviations are specified in Table 1.
? Values are mean(n=2).
© TDM27} 2.26 mg/100 g@ & 7} =2 218, TDM47} 0.87 £ Lee et al(2009)°] ZAFZ2 718 ©4<] 3 phenol 3t

mg/100 gO 2 7} v 3k ‘%E}lﬁﬁﬂ} o|}e] Az}, vpF
3k FE Aol 9lo] 712 S Na, K, Ca, Mg o2 o]
el e Aew Uelskom, Co, Cu, Zn P& $HtH]
o] = Ao & Yelith Oh er al(2009)°] Hidh A|F %
5 gge] Fr1de] S Na, K, P, Ca 02 717} 4,043.33
mg%, 793.51 mg%, 356.49 mg%, 161.05 mg% $H=o] 3l
L Ao Hudlgsy), B A gg® Tr)A7) v
AHRFAN F714 gtk lojA s B A5 23t w8k

8. & Phenol &2k %! DPPH Radical 271&AMs

TS o] g3lo] AT MG F vE SYE T
2 DPPH radical 24 &A% @Jf]r% Table 9l YeERHITH

AAR o2 F vEsitE 2 47.83~66.44 mg/gel
X5 Yehfil=dl, TDM27} 66.44 mg/g__i N =
= YERA R, ti == ARE-gE Control 47.83 mg/g -
=2 7P @2 e dehlo], dRtdor EqFow vhe
Hfo] ARk Ao vlg| F HlEseE TEFo] &tk o

Table 9. Total phenol contents and DPPH radical sca-
venging activity of traditional soybean paste

Tatal phenol contents DPPH radical

1 . o
Sample (mg/100 g) scavenging activity(%o)
Control" 47.83+0.45% 64.61+0.02%Y
TDMI 64.94+0.41° 74.72+0.05°
TDM2 66.44:0.43" 77.08+0.02°
TDM3 49.97+0.35° 76.52+0.02°
TDM4 51.56+0.54° 75.19+0.03°

" Abbreviations are specified in Table 1.

? Values are mean+S.D., and means with different superscripts in
a column are significantly different at p<0.05 by Duncan's mul-
tiple range test.

2ES- 928.59~1,583.7 mg/kg O & K I1513]
5.54~66.44+14.43 mg/g E-EHTI= e
2 A3 B4 AL g2 A 54
st e Kol 58 sl e
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et al(2009) AFF 71 B MAFeIso] 88.3+

0.7%= AlZo] AloE]E @7 23.643.0~51.3+4.6% KT} =
ta Bysig e, ole B AT Azkel dxske AT

.

=, £ Ade] 47.83+
S By} &3
boll Hjg)] =2 Hl=
ZIge = e Ao

UERRITE ol Tt e FE2E Sl Fd it
3} B4 50l 2H 0] Qlo], =2 dstE S HolFE Zle
= Az

9. =4It

THTE ol 83l Az AEHFe] Wt AIHE Ta-

ble 109 YEASITE Colorel]l 21eiAE Control 7+3Fo] 3.89
o] gg B 7MY Ao 2 Uehgron, ke glojA]
= Z3HFo| ol &% TDM47} 35402 7P =& A
= Atk gl o= TDM27} 3,562 71 =2 H4E
Ao, Aukel] lojAE Controlo] 4.122 7F =& A4
71§ oﬂ 13: z%u]-z%_j J,].‘_: ﬂ
=3 TDM27} 3.782.2 713

=0
o -

AE

Flh‘
rlo

L

°l

2 %ﬂé}ow Z‘i‘ﬂzﬂii 7} A =o e Ve U:] ol
THE w2 AFE d55td & dddME M



ot
X
ol
lo
it
N
.
2

21(3): 375~384 (2011)

T 24 54 383

Table 10. Sensory characteristics of traditional soybean paste

Sample Color Sweet taste Salt taste Flavor Overall acceptance
Control” 3.89+0.51” 3.42+1.07 4.12+0.73 3.51+0.62 3.25+0.83
TDM1 3.72+0.61 3.19+0.82 3.84+0.76 3.48+0.95 3.29+0.73
TDM2 3.59+0.55 3.38+1.12 3.75+0.63 3.56+0.67 3.78+0.73
TDM3 3.16+0.79 3.43+0.75 3.68+0.79 3.42+0.64 3.21+0.89
TDM4 2.99+0.61 3.544+0.84 3.54+0.70 3.41+0.89 3.32+0.89

D" Abbreviations are specified in Table 1.
? Values are mean+S.D.
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e ¥4 54
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e FrelAQl 2pol & HERH ATHp<0.05). A== Lak VSP2
45.06+0.41, a%k VSP3 6.50+0.15, bdk VSP2 13.89+0.732 7}
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-5 o] 1o, oxalic acid, citric acid, tartaric acid, succi-
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