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Abstract

This study presented the change of quality characteristics of Doenjang with various salt concentrations (4, 8, 15,
and 20%) during 12 months. The pHs of Doenjang during fermentation were gradually increased for 12 months,
whereas the pHs of Doenjang with 4 and 8% salt increased rapidly. Titratable acidity of Doenjang with 4 and
8% salt was high at initial time, while Doenjang with 15 and 20% salt was high at the 9 and 12 months. The
amino-type nitrogen content of Doenjang with 4 and 8% salt was increased and a-amylase activity of all Doenjang
was decreased during whole fermentation period. The protease activity of Doenjang with 4 and 8% salt was higher
than Doenjang with 15 and 20% salt until 7 months. Total aerobic bacteria number 8.0~9.1 log CFU/g for 12
months, which was steady during fermentation period. Doenjang with 8% salt showed the highest score in umami
taste whereas the lowest score in bitterness, astringency, and soumess tastes between 5 and 12 months. In conclusion,
Doenjang with 8% salt was a suitable concentration for low-salt fermented foods.

Key words : Doenjang, fermentation, salt

MoOE
A2 UFE FURR & I 1fre] SEAFOE,
Aol Holutal 1 542 Bt & A4 910 615%

I
[}
SHS ek ope}, =
o AT @5 AR 78 D FUO N
2 Q.
i=]

Aol Az AL HeTT AR

ao] 21 elstol

A 3 go] wor] o wet AF
ot 215 544 Ao 2 ekl ArhR).

*Corresponding author. E-mail : foodksy@korea.kr

Phone : 82-63-238-3623, Fax : 82-63-238-3843

Received 20 September 2016; Revised 11 November 2016;
Accepted 15 November 2016.

Copyright (©) The Korean Society of Food Preservation. All
rights reserved.

o wel@), Fe), 24
3(6), % %}(7), A EZT)

SlsG), |

1536, s 71A®), okdare
a7s B sk T B 71sdel dtka deA
ohjr

P

131 L, o]l o] ket 71 e s Btetar,
AA 8] 913 FAHo g HEsA AR AEeR
¥ 29 AHHE 18, ¥
, ARAS 5 AgEH =
o] Zae®= lvk10). BF, M Aol A% ok 12%
olste] AE-2 H7hste xﬁbo} 1“ 73
HEA 7} A7 A 7] wjEol] dE o2 15~20%2]
o AxHT11). webd, 7S e
QW t= &H2) Q14 & At e 7]
A de 918 @49 A s ‘;‘% g
(11). F A Fo|kEoba A 9} ZWl 7 7] F2AL B Al
o Waw, g Avle] s Hit YEF *M o 2010»#
4,831 mgollA] 2014 3,890 mg O = 941 mg(19.5%) =Th
(12). 12} o}A& A|A| 17| 7HWHO) 7} % & 2,000 mg

o o
oEE Fo"
olN

- 788 -



Quality characteristics of Doenjang depending on various salt concentration during long-term fermentation period 789

o #e AGe B AFAEERH A7 =
58] Baso] $how nisin A4 FAHT 0] 84(12), dlehe
A7H13), Ad vhEEd14) 53 2ol F
AR FPHG o T2 A B #
U go] FHE o] B Ay HE Ao A4

9
re
rg Mo
-
=
>,
r
o2,
N
=3
ol
>,
julo
b
i
e
E ==
ol
®

18- }\Lﬂ%ioi}\i,
ol M7} 7Fs et A
o) ot AL AES] F4 £5E Tk

>
o2 ml

]

L)
By o

™

2 M=
A2 A=
Z3ho] A

16, 30, 40% s== WhEo] xRt AAAIZ] F Sald

g
o

2 Ze] FH)sta, 4o el 2 &7]d vlF 4712

55 S T FEERE AFAA 28T F27]
oA 204 Bt AR F g HAE BElsh] $1sl
72715 sty o F el f3S AA oAl 4,
8, 15, 20%°] 9== =F T 45 L ~HlH 2~ &7
A3 2 kg¥ Hol 30ToA HEE AP

e — |
T

T e AFFA05)0] e 105T gk zg el
o8] B3l om, B4 1 g 105C Dry oven(MOV-112,
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10 mL in distilled water 1,000 mL).
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A23d A62 (2016)
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AlA] F-2]7](TS-5000Z, Insent, Atsugi, Japan)E ©]|-8-5}o]
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/\1 227 InL}/‘] Lﬂo] 3;5‘4 H]-i 2_7&? 3} —8’ gﬂ_?,L%}l\-_O_ :ll-g}o;]
2~ulbitterness), X (saltiness), 212 (sourness), 72 “umami),
W2 (astringency)2] @< Ao 2 JERJTH21).
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9.2 program(SAS Institute Inc., Cary, NC, USA)< ©|-&-35}<]
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Table 1. Change on moisture and salinity of Doenjang depending on various salt concentrations during fermentation period

Conterts NaCl ~ Temp. Fermentation period (month)
@  (C) 0 1 2 3 5 7 9 12
4 30 65.3:0.1" 66.0£0.6' 64.5£03" 65.8+0.5" 65.5402" 64.740.0" 64.7404° 69.840.4°
Moisure 8 30 612+0.8° 62.540.6" 608+0.2" 60.0+0.3° 613+0.1° 604:0.1° 603+12° 6430.2°
@ 15 30 54.7409° 54.740.6° 56.6£0.1° 554£04° 552403 549+02° 54.6£1.1° 54.141.0°
0 30 54.6£08° 532£02° 542+10" 52.6£0.5 536£10" 51.6:02° 52.1:09" 522406
4 30 42:0.1° 4801 4801 4801 47:00" 49:0.1° 48:0.1° 49:00"
Salinity 8 30 83:0.1° 8.8:0.1° 89:0.0° 85:0.1° 84£0.1° 8.6+0.1° 8.6:0.1° 87:0.1°
@ 15 30 12.9:00° 15.6:0.1° 154£00° 15.700° 152:00° 152:00° 15320.1° 15820.1°
0 30 169:0.0° 192402° 20.1£02° 19.700° 19.5:0.1° 19.700° 19.6£0.1° 19.3£0.1°

"Means+SD (n=3) within each column followed by the same letter are not significantly different (p<0.05).
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Fig. 1. Change on pH, titratable acidity and reducing sugar of Doenjang according to various salt concentrations during fermentation period.
Means£SD (n=3) within each column followed by the same letter are not significantly different (p<0.05).

=, 4% Doenjang, --, 8% Doenjang, -, 15% Doemjang, <, 20% Doenjang.
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58] S7bele Ade B w@e 2714 A9, 8%)
AL 520.3+2.9~570.3£11.9 mg%, LA (15, 20%) B4
363.5+4.9~477.9+2.4 mg% ke B33 LEV} P+
Z7kaltb7t 1270 Aol = 242} 1,127.946.3~1,268.4+32.9
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Fig. 2. Change on color of Doenjang according to various salt concentrations during fermentation period.

Means+SD (n=3) within each column followed by the same letter are not significantly different (p<0.05).

«, 4% Doenjang, -, 8% Doenjang, -, 15% Doemjang, -, 20% Doenjang.
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Fig. 3. Changes in amino- and ammonia-type nitrogen contents of Doenjang according to various salt concentrations during fermentation

period.

Means+SD (n=3) within each column followed by the same letter are not significantly different (p<0.05).
«, 4% Doenjang, -, 8% Doenjang, -, 15% Doemjang, -, 20% Doenjang.
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Fig. 4. Changes on enzymatic activity of a-amylase and protease of soybean paste (Doenjang) at 4, 8, 15, and 20% salt content during

fermentation.

«, 4% Doenjang, -o-, 8% Doemjang, =, 15% Doenjang, -o-, 20% Doenjang.

Table 2. Aerobic bacteria and lactic acid bacteria cell numbers of Doenjang according to various salt concentrations during

fermentation period

) NaCl Temperature Bacterial cell count (log CFUfg) during fermentation (month)
Bacterial group % s
(%) (©) 0 1 2 3 5 7 9 12
4 30 8.1+0.1"" 8.4+0.0° 8.3+0.0° 8.5:02" 89:0,0" 9.1+03" 8.0+0.0° 8.1:0.1°
30 8.120.0™ 86+0.0° 830.0" 830" 9.00.6" 8.6+04° 8.5+0.0" 8.6+0.1°
Aerobic bacteria . . Y b . b b "
30 8.0£0.1 8300 8.1:00 830.1 8,604 82400 830.1 84202
20 30 83+0.1° 8.6:0.0° 840,0° 8320.1° 8.6:0.4° 8.604° 83:0.1° 8.6+0.0°
4 30 58402 20:0.1° 15:02° 45+02" 400.1° 28+0.3" 0.00.0° 0.0+0.0"
Lactic acid 8 30 68:00°  15:00°  27:00'  14:20°  00:00°  00:00°  00:00'  00:00°
bacteria 15 30 6240.1° 0.0:0.0° 00:0.0° 26:04" 0000 0.00.0° 0.0:0,0° 00:0,0°
20 30 6.9%0.0° 0.00.0° 00:0.0° 000,0° 00:0,0° 0.00.0° 0.0£0.0° 00:0,0°

MeanstSD (n=3) within each column followed by the same letter are not significantly different (p<0.05).
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Fig. 5. Taste intensities of the fermented Doenjang compared with a tasteless material such as deionized water. A taste intensity more

than tasteless (dotted line) are perceptible.

(A), Doenjang fermented for 0 month; (B), Doenjang fermented for 5 months; (C), Doenjang fermented for 12 months.
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