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Quality Characteristics of Doenjang by Aging Period

Kyung-Hyung Ku, Kyungmin Park, Hyun Jung Kim, Yoonsook Kim, and Minseon Koo'

Div. of Convergence Technology, Korea Food Research Institute, Gyeonggi 463-746, Korea

ABSTRACT In order to characterize the quality of Doenjang, fermented Korean soybean paste, subjected to long-term
aging, this study performed physico-chemical analyses and sensory evaluation according to aging period (from 1 to
9 years). Regarding the proximate composition of Doenjang according to aging period, moisture, crude protein, crude
lipid, crude ash, and salt contents showed little differences among Doenjang samples. Amino-type nitrogen content
was 1,046.7 mg% in the 1 year-aged sample, 990.9 ~996.9 mg% in the 2~5 year-aged samples, and 1,214.1~1,304.8
mg% in the samples fermented more than 5 years. AE value, reflecting total color differences between the samples,
increased according to aging period. Ratios of linoleic and linolenic acids, which are essential fatty acids in soybeans,
constituted 55% of total fatty acids, which was the most abundant among all fatty acids. The major free sugar in
Doenjang was fructose at a content of 1.6~2.2% in 1~9 year-aged Doenjang. Glycoside form of isoflavones in
Meju constituted 77.1%, and the aglycon form constituted 22.9%. However, the glycoside type of isoflavones in soybeans
was converted to aglycon type in Doenjang through fermentation and aging. In the sensory evaluation of Doenjang
samples, brown color, salt smell, soy sauce flavor, and viscosity all increased according to aging period, whereas
sweet flavor, roast smell, beany flavor, salty taste, and acrid taste showed no significant differences. In cluster analysis
of the sensory attributes of Doenjang according to aging period, 1 year-aged Doenjang was significantly different

between 2 year- and 3~5 year-aged Doenjang.
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200 mgell 0.5 N NaOH/methanol 5 mL9} ]S4 S EaL
RN E FAete] 7tEE Rt A ok 5~10E%t
T} E 3H A= 7]- ngoﬂ 10% BFs/methanol 5 mL&
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3+ GC system= HP-6890GC/
FFAP(SO mx0.25 ypm) Attt
£7]+ 250°C%aL, &8 120°C(2
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nm%l 3, °]54 A(0.1% acetic acid/water)9} B(0.1%
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min)-0% A(63 min)®] £¥x2= 1.0 mL/min $%
T ol AE R 2 Wako(Osaka, Japan)ol A]
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Aop: absorbance of control, A;: absorbance of sample

ABTS radical £#%: ABTS radical 272 Van
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Table 1. Chemical composition in Doenjang by aging periods

. 7]

1. 72184

s hEY =4

P

:["L

=)
o

2=
= .

Ho

=]

(21). T3 "o ) AL sk dut
A 54 A & F =3 3 #1(0.85%,
5%, 10%)E AH&-3F T LRAA B EZE £ coliz, $

| AW E 2= Salmonella spp., Staphylococcus aureus,
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Listerta monocytogenes, Vibrio parahaemolyticus, Ba~—
cillus cereus 55 AFF Q2D wpe} £ 5510, o}
ZgE2 A #FE chloramphenicol selective supple-
mentE 77138k AFPA(Oxoid, Basingstoke, UK) H| A& 9]
&3to] Flsksith

2sSAHAL

=4 71708 #1739 #53 F2HE7EE v Adsle] &
A g 8~10% S tidos g 144 HUtE 9
3l 7|5 go] A 2 A QAL B8 AT A
A BAF 242 dA 7 iR g2 870 #dstE ¥4 5
gl S Yol 548 42 & FTHRT s A 52 AE3sl],
category scale o2 Aty ES 9o R H7sle
tH22). #FHAL S5 Fres H47) 245 w2 o=
w7183l et
SAX

olglata A Aol AsFAF A3E SAS(23) pro-
gram¥} SPSS program(SPSS 12.0 for windows, SPSS
Inc., Chicago, IL, USA)E ] -&3te] ZAHEA (ANOVA)
Duncan's multiple range test® +94 #A5 2 +HEH

& AAskelnh,

Aging period (year)

1 2 3 5 6 7 8 9
Proximate composition
Moisture (%) 55.141.6°7  54.140.6° 52.2+0.0° 483+0.8°  40.1£0.2°  47.9+02°  45.0+03°  46.7+0.1°
Crude protein (%) 13.740.1° 145405 15.1+0.1™ 152+0.2° 18.9+0.1° 18.3+0.0°  20.3+0.4"  17.8+0.0°
Crude lipid 8.9+0.1° 9.0+02"  88+03"  9.7+0.1" 122+03%  9.0+0.1°  10.9+02°  10.0:04°
Carbohydrate 10.4+1.6®  8.8+0.7° 10.7+03° 11.3+0.5° 13.8+03°  11.0+0.3" 9.7402"  11.1+0.4°
Crude ash (A) 11.840.0°  13.6+0.7° 13.1£0.0° 15.5+0.1°  15.140.1°  13.8+0.1°  14.1+0.1°°  14.4+0.0°
Salt (B) 9.740.00°  122+0.1" 11.1£0.1° 13.3+0.0"  12.7£0.0°  11420.1°  11.7+0.0°  10.2+0.1°
Ash w/o salt (A-B) 2.2+0.0° 1.4+0.7°  2.0+0.1°  22+40.1°  23+0.0° = 2.5+02° 2.4+0.1° 4.240.1°
pH 6.140.1° 5.6+0.0  53+0.1°  52+0.0°  53+0.1°  5.5+0.1° 5.940.0° 5.7+0.0°
Titratable acidity (mL/g)  1.240.1° 1.8+0.0°  2.6+0.1°  2.740.1°  3.7403°  2.8+0.1°  2.640.1° 2.9+0.0°
Amino form nitrogen 1,052.5+ 923.0+ 904.0+ 997.0+  1,307.0&4  1,219.5+ 1,250.5+ 1,285.0+
(mg%) 16.3° 24.0° 9.9° 1.4° 7.1¢ 16.3¢ 247 55.2¢
Free sugars (%)
Fructose 1.7£0.07"  1.7+0.04* 1.6£0.02° 2.0£0.01° 22+0.02°  1.8+0.02°  2.0£0.01°  1.6+0.03"

YValues are mean+SD. “"Mean values with different superscripts within the same row are significantly different at P<0.05.
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Fig. 1. Changes of color value in
Doenjang by aging periods.
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Table 2. Fatty acid profile of Doenjang by aging periods

3

4 5 6 7 8 9

Aging period (year)

(unit: %/oil)

Aging period (year)

Fatty acid Meju 1 2 3 5 6 7 g 9
Palmitic C16:0 9.9 11.5 11.1 11.1 10.6 11.0 11.4 10.9 11.1
Stearic C18:0 3.4 35 3.1 3.8 3.7 3.6 33 3.8 35
Oleic Cl18:1 19.2 24.2 23.7 23.4 19.1 22.3 19.6 20.6 25.2
Linoleic C18:2 56.4 50.0 50.0 50.5 53.9 523 53.9 52.7 50.0
Linolenic Cl18:3 9.8 83 8.9 9.0 10.6 8.5 9.9 9.0 7.8
Arachidonic  C20:0 0.3 0.3 0.3 0.4 0.3 0.3 0.3 0.3 0.4
Gadoleic C20:1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Behenic C22:0 0.5 0.6 0.5 0.6 0.5 0.5 0.5 0.5 0.6
Lignoceric C24:0 0.2 0.6 0.7 0.4 0.3 0.4 0.4 0.5 0.5
Nervonic C24:1 0 0.6 1.2 0.4 0.6 0.8 0.5 1.3 0.6
Unknown 0.1 0.2 0.3 0.2 0.2 0.1 0 0.2 0.1
Saturated fatty acid 14.3 16.5 15.7 16.3 15.4 15.8 15.9 16.0 16.1
MUFA" 19.4 25.0 25.1 24.0 19.9 23.3 20.3 22.1 26.0
PUFA? 66.2 583 58.9 59.5 64.5 60.8 63.8 61.7 57.8

Y"MUFA, monounsaturated fatty acid. YPUFA, polyunsaturated fatty acid.
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B7F 77.1%01 3L, A W F5Eo] w2 Aow deixl v
A (aglycon) FHE|7} 22.9%= wiEA Fee iso-
flavone®] ®]&o] Eokth. Leju} vl A ElE w T
e 9] isoflavone 78 19 o]/ ¥dedA = HEHA
Skokom, wluj A el isoflavone™t HEFATH 7H
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Table 3. Isoflavone profile in Doenjang by aging periods

=78 713kl wE 3

725

(unit: %/total isoflavone)

Aging period (year)

Meju
1 2 3 5 6 7 8 9
Glycosides
Daidzin 14.0 ND”  ND ND ND ND ND ND ND
Malonyl daidzin+malonyl-glycitin 62.8 ND ND ND ND ND ND ND ND
Malonyl genistin 0.3 ND ND ND ND ND ND ND ND
Aglycon
Daidzein 5.4 29.1 29.5 28.0 27.7 26.6 37.6 36.0 33.1
Glycitein 0 1.1 1.4 0.8 0.2 0.6 0.1 0.4 0.5
Genistein 17.5 69.8 69.1 71.2 72.0 72.8 62.3 63.6 66.4
Glycoside 77.1 ND ND ND ND ND ND ND ND
Aglycon 229 100 100 100 99.9 100 100 100 100
ND, not detected.
o] F7tete = = Wy} glvha Haste] 2 5t A e} 2ATE FoHom FrkskE AS EA5T. wekA #
2E AgS HoFArh Fo] &4 71tel mE tst Al Wl g 7}
o] kst %“3—8— % £94= §%, DPPH radlcal A7 dag Bow kgt
ABTS radical 271% &4< #7139 ‘jr(Table 4). &
g S 86.8~136.3 mg catechin equiv. /100 mL O|AMSstx ZElT7)
WA Z &4 371 & ¥ glsloy, 54 o] % &4 v WS 19 o] SAEEA W AZE 37
717bko]l Aol wpe}l Frbete S Bl F 5 AEA Fo =EH7|E sta Ao 2HEH HanAE 29
of 23t #lEA SFgEL rHES StYR 53] phe- TE= o)A AF HAGe] B AR TALR] E coli, W
nolic hydroxyl7]7} 4tsl |24 & 7Hvka &34 9l Aot 53] Abgol A Wol LAY E 54 Ay YT
th29). B2 g 4 Fgdo] A Hegd 84 Q1 Staphyloccus aureus, ES¥, &, t)7] Fo| 9] Ex5
o] 2Z ML WA 7} glycon HEQ genistein¥} daidzein o] Q= Bacillus cereus &3 A5E 7oA A o= gF
Sog WMelEo] HaFx ge I w2 kst A4S A&}aL Q= Salmonelia spp., Listeria monocytogenes,

7 Fem 45 Q‘:}
ABTS radical 2A%5< 4 14

C equiv./100 mL, 34 % A FAFdL 174.6 mg Vit. C

equiv./100 mL, 59 =4 &2 202.8 mg Vit. C

equiv./100 mL, 79 &4 ®3L& 226.2 mg Vit. C equiv.

/100 mLE &7}l A o] el oy A75o 2 it
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Vibrio parahaemolyticus 5l
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Table 4. Changes of anti-oxidative activities in Doenjang by aging periods

Aging period (year)

1 2 3 5 6 7 8 9
Total polyphenol CE 93.4+0.4°" 86.8+0.4° 99.5+0.1° 114.242.3% 123.4+0.1° 132.5+0.17 136.3+0.3% 131.6+0.8"
(mg catechin equivalent
/100 mL)
DPPH radical scavenging 10.1£0.2*  10.0+0.0" 26.842.3° 37.3+1.1° 37.120.3% 37.0+1.1° 41.740.1° 31.1+0.7°

activity (%)

ABTS radical scavenging
activity (mg Vit. C
equivalent/100 mL)

167.6+5.8"

179.3+2.8% 174.6£2.2" 202.8+6.7°

196.6£3.7° 226.2+£10.4" 228.3+4.2 188.9+8.0™

YValues are meantSD. “®*Mean values with different superscripts within the same row are significantly different at P<0.05.
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Table 5. Changes of viable cell count in Doenjang by aging periods

A

NaCl conc. . Aging period (year)
o Meju
(%) 1 2 3 5 6 7 8 9
0.85 9.9+0.07"  9.0£0.00° 8.3+0.14° 8.840.14° 9.2+0.07° 8.4+£0.07 7.8+0.07° 7.9£0.00*°  8.5+0.00°
5 9.6+0.07" 8.8£0.00 82+0.21° 8.6+021° 9.1£0.00° 8.3+0.00° 7.740.07° 7.9£0.07* 8.5+0.14°
10 8.440.07° 7.7+021%°  7.940.00° 7.6+£0.28" 9.0£0.07" 7.8+0.07" 7.5+0.07° 7.6%0.07*  8.4+£0.07°

YValues are mean+SD. “"Mean values with different superscripts within the same row are significantly different at P<0.05.
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Table 6. Sensory evaluation in Doenjang by aging periods
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Aging period (year)

Sensory attribute

2 3 5 6 7 8 9
Salty 527+2.60°"  6.47+1.36™ 5.87+2.03° 6.20+1.86™ 5.93+2.09" 7.33+£1.59" 5.87+2.42" 6.93+1.58"
Soy sauce  4.80£227°  5.67+1.45% 6.13+1.92 587+2.13% 6.93+1.79° 7.53+1.06° 6.00+2.42° 6.47+1.51"
Sweet 4.60+1.55"  4.87+1.36" 5.33+1.72° 4.33+£1.99" 4.33+£229° 4.87+£1.96° 4.53+2.56" 5.13+1.55°
Ssmel]  Roast 5.53¢2.20: 5.00¢1.73: 5.0712.19: 4.80i1.86: 3.07i1.28: 5.07¢1.71: 2.93i1.44: 5.07i1.91:
Beany 427+1.79 3.47+1.51° 3.40£1.72° 2.87£1.55° 2.80£2.14° 2.73+1.87° 2.80+2.27° 2.73+1.98
Meju 6.53+1.64"  4.93+1.94" 5.13+223" 4.6742.16° 3.53+£2.17° 427+2.43"° 3.60+2.56° 4.40+2.38°
Moldy 4.07+2.60°  3.60£1.96” 2.73+1.79" 2.67+1.50° 4.07+1.91"° 3.80+1.61" 4.8042.46" 4.00+2.04™
Off odor  5.87+1.85®  3.87+1.96° 3.93+1.67° 4.00£1.77° 5.33+£1.95™° 4.47+1.77™ 6.27+1.58" 4.80+1.90™
Salt 7.2741.53*  7.33+1.18" 6.60+1.59" 6.60+1.45" 7.00+1.51* 7.60+0.74" 7.53£1.41° 7.60+1.50°
Soy sauce  4.87+2.42°  4.6042.41° 5.07+£2.05% 5.13+1.88" 6.53+1.73" 6.60+1.92° 6.87+1.73" 6.47+1.92"
Sweet 4.07+1.67°  3.60+1.59" 4.93+1.53" 4.53+£130° 4.73£1.67° 4.13£1.64" 3.93+2.02" 4.80+1.86"
Taste  Bitter 3.80£1.70"  3.47+2.00° 2.73+1.58" 3.53+2.03" 3.60+1.80" 3.67+1.72° 4.004£2.14" 3.27+1.58"
Acrid 3.40+1.83"  3.40+1.84° 2.80+1.66" 2.60+1.18" 3.67+2.06" 3.53+1.64" 3.6742.41° 3.53+1.88"
Roast 4.80+1.70"  5.1342.13" 5.53+1.19" 5.80+1.66" 4.33+£1.76™ 4.93+2.12" 3.87+2.03" 5.60+2.38"
Off flavor  4.73+1.98"  4.0042.42° 2.13+0.74° 2.93+1.71"™ 3.47+1.77" 3.60+1.72" 4.27+2.22" 3.87+1.51®
Brown color 480+1.70°  4.67£1.72° 5.67+1.35° 5.804£0.94° 7.07+£1.28" 7.53+£1.92" 7.60+£2.13" 7.13x1.64°
Foreign matter 5.07+2.19°  3.93+1.83" 2.67+1.72° 2.93+1.87° 3.33+2.23" 293+1.49" 3.40+2.03° 3.67+2.06™
Uniformity of particle 5.60+1.96®  4.20+1.93° 4.67+1.91% 5.73+1.49" 5.53+1.92" 6.53+1.60° 6.67+1.80" 5.27+0.88"
Viscosity 3.33£1.95°  3.80£1.37™ 4.73£1.10° 4.67+0.90° 7.3322.29" 7.20+1.15° 7.33£1.72°  6.67£1.40°

YMean values+SD. ““Mean values with different superscripts within the same row are significantly different at P<0.05.
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Fig. 3. Dendrogram of cluster analysis on the sensory attributes

of Doenjang by aging periods.
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