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Abstract

This research was conducted to evaluate quality changes in traditional Doenjang and manufactured Doenjang during a
storage period of 8 weeks. Low-salt Doenjang and commercial Doenjang were purchased from different manufacturers and
proximate analysis as well as changes in isoflavone, polyphenol, flavonoid contents of the samples were investigated using
a mass spectrophotometer. The salinity of traditional Doenjang, low salt Doenjang, and commercial Doenjang were
13.2+1.15, 7.17+£2.74, 10.67+0.35%, respectively and the salt concentrations of the soybean pastes did not change during
storage. After 8 weeks at 35°C, chromatic values of all the paste samples decreased somewhat, with traditional Doenjang
exhibiting fewer changes as compared to manufactured Doenjang. Amino acid nitrogen, acidity, microbial population all
tended to increase with time, although some samples showed fluctuations during the test period. Moreover, the total
isoflavone contents of traditional Doenjang increased with storage time while that of manufactured Doenjang tended to
decrease. The isoflavone aglycone was shown to be the highest in traditional Doenjang, while isoflavone glycoside was
abundant in manufactured Doenjang. Total flavonoid contents showed similar trends regardless of samples; initial contents
of total flavonoid was 0.6 mg/g which increased to more than twice to 1.4 mg/g at the end of storage period. Composition
profile of Doenjang extracts was analyzed using UPLC-Q-ToF.
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of 71%0f Wt 259 FEE FE ohdt AgEo] A,
wof = Qi

AL 2T FU Y oo dFAREel s FHITHBae
= 2013; Nam 5 2015), 3<HJung S 2006; Sim S 2015), &
A¥8HAhn E 2012; Cha S 2014; Shukla S 2016), T2 AH|
E(Lee 5 2010a), @Y7sHKim & Rhee 1990), & H-8-5l|(Kim
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genistein, daidzein, glycitein® 2 ZEEHCoward 5 1993;
Bowey & 2003). o] H €| o HHBY 2 &
HEzEREA o5 A& U3 A7+ ASKHLE TS
drol gFo} o5 FgtEe] AWl vlnel FP Rt
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w59 79 6.64~8.18 log CFU/g9] HAE BHom F3o]
A xR0 AL 250456 log CFU/ge 2 eyttt tiz+#2 4



788 A% - A8 - G

Table 1. Specification of traditional Doenjang, low-salt
Doenjang & commercial Doenjang to initial time at 35C

Traditional Low-salt Commercial

Doenjang Doenjang Doenjang
Salinity(%) 13.20+1.15 7.17£2.74 10.6740.35
Moisture(%)  55.4740.34 50.11£3.74 44.38+2.91
Ash(%) 14.94+0.77 10.00+2.65 12.46+0.52

Values are meanststandard deviation (n=4).

Table 2. Contents of total aerobic bacterial, yeast/mold
& coliform in traditional Doenjang, low-salt Doenjang &
commercial Doenjang to initial time at 35C

Microbial (log CFU/g)

Total aerobic

bacteria Yeat/Mold  Coliforms
Traditional Doenjang ~ 8.18£0.15  4.56+0.89 ND
Low-salt Doenjang 6.54+0.83  3.85+1.21 ND
Commercial Doenjang  6.64+0.99  2.50+1.08 ND

Values are meanststandard deviation (n=4).
ND: Not detected within the detection limit < 1 log CFU/g.
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& commercial Doenjang
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3 R¥Xeum and R*Ym were the cumulative

modeled variation in X and Y matrix, respectively, and QZYCum was the cumulative predicted variation in Y matrix. b R

and Q intercepts were obtained after permutation test (n=200).
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Table 3. Identification of traditional Doenjang, low-salt Doenjang, and commercial Doenjang metabolites by UPLC-Q=TOF

mass spectrometry

Group Ret. 'z Formula

. Identi
time [M+H] + dentity

Commercial
Doenjang

Low-salt
Doenjang

Traditional
VIP* Doenjang
0 week 8 week 0 week 8 week 0 week 8 week

p-value

0.9599 276.1549
1.1503  219.1466
1.1883 229.165

C10H18N306 Glu-Gln
C9H20N204 Val-Thr
CI1H22N203 Leu-Pro

326  0.194 0.193 0304 0417 0.727 1424 0.001
1.65 0.194 0.176 0.200 0.184 0.061 0.051 0.007
2.7 0394 0362 0.606 0476 0414 0200 0.022

Peptides  1.2428 203.1484  C9H20N203  Ser-Pro 294 0.665 0.584 0.714 0.639 0300 0.234 0.001
1.7096 231.1819 C11H24N203 Val-Leu 317 0.000 0.000 0269 0277 0.043 0.113 0.001

1.8558 261.1575 C11H22N205 Leu-Glu 1.8 0.179 0.241 0.027 0.039 0.09 0.136  0.008

42174 247.1571 CI10H20N20O5 Val-Glu 205 0434 0463 0.052 0.113 0.005 0.019 0.001

0.6207 175.1303 C6H15N402  Arginine 1.67  0.087 0.066 0222 0298 0277 0.176 0.003

0.7453  90.0612 C3HSNO2  Alanine 1.11 0314 0358 0239 0240 0.145 0.150 0.001

0.7489 118.0896  C5HI2NO2 Valine 1.9 1.115  1.835 1243 1221 0918 0492 0.032

) 0.9561 132.0961  C6HI4NO2 Isoleucine 3.11 6.612 7228 6373 5718 6.048 5775 0.048
12121;180 0.961  182.094 COHI2NO3  Tyrosine 134 0.157 0.165 0118 0.111 0.192 0.162 0.005
1.2388 116.0782  CS5HIONO2  Proline 1.7 0.244 0.201 0300 0327 0240 0.145 0.002

1243 132.1094 C6H14NO2 Leucine 215  0.635 0.510 0494 0525 0343 0.096 0.001

1.0975 166.0782  C9HI3NO2  Phenylalanine 3.08  6.679 7287 6394 5663 6.015 5199 0.002

1.5965 205.1048 C11H13N202 Tryptophan 2.38 1.300 1.124 0.884 0358 1.142 0.295 0.026

32002 417.1404  C21H2009 Daidzin 1.25  0.000 0.000 0.001 0.000 0.094 0.086 0.001

3.5933 433.1364 C21H20010 Genistin 1.4 0.000 0.000 0.005 0.007 0.124 0.119 0.001

4.8537 255.0751  C21H2009 Diadzein 298 2932 2568 2435 2409 1.883 1405 0.001
Isoflavones 4.9622 257.0837  C15H1205 Dihydrodiadzin 1.72 0.000 0.000 0217 0.034 0.000 0.000 0.005
5.0682 285.0894  C16H1205 Glycitein 2.13 0.887 0.835 0.664 0595 0370 0.291 0.001

5.7181 273.0921  C15H1204 Dihydrogenistin 214 0.000 0.086 0.163 0.027 0.000 0.000 0.008

5.9324 271.0681  C15H1005  Genistein 3.04 2551 2500 2169 1963 1.585 1204 0.001

0.7398 104.0715  C4HIONO2 v-Aminobutyric acid 148  0.265 0295 0233 0387 0.005 0.017 0.045

Other  0.7521 144.113 C7H14NO2  L-Proline betaine 1.01 0.175 0.202 0.097 0.089 0.027 0.000 0.001
chemicals 20216 137.1147  C5H6N40  hypoxanthine 2.31 0348 0.255 0.027 0.016 0.013 0.028 0.001

8.9484 520.3574 C26HSINO7P LPC (18:2)

1.3 0.082 0.004 0276 0.107 0521 0379 0.002

"VIP was variable importance in the projection and the value of more than 1.0 calculated by PLS-DA indicated high relevance for explaining
the differences of sample groups. Different letters on the same line indicated significant differences at each p-value analyzed by ANOVA.

All experiments were replicated five times.

SA 7 ok A QoK Cassidy A 1996; Knight &
Eden 1996; Setchell & Cassidy 1999). £ <o)l A= daidzin,
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genistein 5 & 729 isoflavones©] X}fojut= A o2 Q1E Q]
o} ¢4 HPLCZ A%t isoflavones Ao = AF3gH A}
Zo] @& dAtolA " Fofl isoflavones A IAS AX
A A G mAE tjAbe]] o3 A 0] 880 &2 aglycone
Fe= Agkechar g A qUok o] F glycoside FE{SI daidzin

T} genistin, aglycone & E]2l diadzein, glycitein 12|31 genistein
2 Azl gt g P Btk 5, Glycoside 3
= MFARZNA fod oz A vehdey, A4
A AGEGOINE e FFol AU Ao 2HEA g
Aoz Yyerytth vhA, aglycone FE) 9] isoflavone 74
oA Hoh A dda AGAERA FoFem &
© 0% Uyepgeh 7leh RIS B4je 22k GABA, Lproline
betaine, hypoxanthine 18] 3 LPC(18:2) TtHALH S &2lsl i ch
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