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Abstract

The aim of this study was to investigate changes in the physicochemical characteristics of Doenjang fermented
with halophyte powder for 24 weeks. The pH of all Doenjang samples slightly decreased during the fermentation
period, with a range of 5.3-6.1. The acidity peaked at 8 weeks and subsequently decreased. The content of amino-type
nitrogen steadily increased during fermentation and peaked at 1,174.6+18.2 mg% in Doenjang without halophyte
powder. On the other hand, in the same sample, the reducing sugar content decreased to 1.0+0.0 mg%. Total bacterial
counts slightly decreased during fermentation, but there was no significant difference according to the addition
of halophyte powder. In the analysis of taste components using a taste sensor, the richness value was higher in
the halophyte Doenjang (4.01 to 7.52) compared with that in the commercial Doenjang, and the sourness (-3.65
to -1.33) and bitterness (-1.63 to -0.27) were lower than those of the commercial Doenjang. Several characteristics
were different depending on whether halophyte powder was added, but halophyte powder did not appear to affect
the microbial growth. Thus, Doenjang can be produced with superior properties and taste components and improved

functionality and taste using halophytes.

Key words : Doenjang, halophytes, low-salt

AFTENFOR, B A
F o)A R3] 4
AL B]]ﬂ.ﬂ] =0 oJors B
L e sl Foger | R4 A7) e, w4
£ O R Q3 FEAN]
£3), W57 mak@), Zel2E B
ookfs} 7154 A7k B o] Folx
% Aol AHgEIE 23] TS A%

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

Phone : 82-63-238-3610, Fax : 82-63-238-3843

Received 2 October 2018; Revised 8 November 2018; Accepted
11 November 2018.

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

AT A e falA 25 Agelil SR Al
Ho] FoH o= F 10-14% T=E Ueh 1, 53] 34
B d5ole o =71 20%7H4] ot 01101:7]%;541 =
oA g FAo] UEF 3 A3 e dQlo® Q14Eof
AR 2HARA7IA S T3 3ATKe). ol e
A2 2w g 9@ 2H)2F BRSNS 96 utal 754 o]
P B N3] flsted =2, TAIkg), ek
©), WA(10), THE-2(11) 281 vFE(12) S sl A5
A7kehe AlRE B2

= —T—'—Z}:—;O] O]’:ll MD}‘.

AP EL 2R} o] GRo] B g
ALGA N A Holde] 7% AuARA e
3 Ago|th AT T o) mde o dgAde] Y3}
sHog o] OH Jq./d/] A Alo ] QOJ otq ZHHHE Ez;} o]ﬁ_
P ER 37k hrh13-15). Bk o2t ob4) 3]
oA £ sl A EALo] 71 764 Qe w2
B0l thek theket A7 RaAl= 2 UTh(16-18). 53] &

79l ¢

- 819 -


https://crossmark.crossref.org/dialog/?doi=10.11002/kjfp.2018.25.7.819&domain=http://ekosfop.or.kr/&uri_scheme=http:&cm_version=v1.5

820 St A A AF- 583 A A25H A7E (2018)

FAETNE 9 A 2EYHA2REH AR B
A opeFg A7) Wl 713to] glom s Sgte s
sto] 221 thAME& O st dvkar B w9l
(19). Aol Lz QAAELS 9 1,600 F0] 1L, -2
abell 2AH8sta Qe GAAES oF 409 F0] delA 3
th20). oI5 ¥ FErttetn® Bl $x(Salicornia
europaea)= 4 o} Chenopodiaceae)®l| 5= 1'AAY 2]
E2 2R, GEA A vl A A sk dis
A1 A EEA HHPRA, AS 24, 3k, e 2H
& A8, dksl, aela St 28 T Aol #et
Ao g Y3 o] ol 7153 4F AR Tt €8+
I UTHRL). Hgh $xe) o] WolFae &oh AW X
(Suaeda japonica)®] 7%= FE=E9 itst 2422,
B16BL6 mouse melanoma celloA] tyrosinase &4 2
melanin A4 A= Q1 vjw] A Zterta BHad
vl Ath23). WA (Suaeda asparagoides == Suaeda
glauca)= T AT BAS 3 444 A9 =
UolH = A7t M= o] IS W, ol 7RA] 7150l &
g A7} TIokA] Bol o] FolA|A] eFtrh4). et 7ol
Hop A ES 9F20% FERE E 95 st Ao
8o sy &2, g AR RAX O R AL
sto] zm| 7 ] Slo] AR EA] 28 7|7} AUTH2S).

2 ATFdM e HEF Hd 39 dRlo g AAHn
U B U avs GAAEER, A9, A 2
2 thAlet] Adege Axsta G4 E T2 TR
A7F vlgel wet @3] HEUt 3k olstey 54

Haks zAbekSIT

e fo
oo o

R
W=
2 Add AMSE dFE UYT F52= 20161 5€
EoA AE A T8t e, dYAEE=E, FH
Z 2 UEA) B2 20161 Alotoll A Al Azsle] Bt
skt g EMI7F FAA FYA L, AES e W
AdA@Cs TFYste] AHE-sHath

ZUoFE "=

FLv|F9] A= Park 52609 HHE Harste] A=
stRom, FHo R =9 Aspergillus oryzae(KACC
464715 = TAPBEALAE A EF ol ALg-at
ATh Hi<FE vlA|Z Potato Dextrose Agar(PDA, Difco,
USA)ol| Tikale] 30°Cel|A] 48417 vl <k & EA}E2 738}
o] IAFE 1x10022 A5 gA skt g Fe] F
S 152 sk B ) AR Asta ug At

(Autoclave, Vision Scientific Co., Daejeon, Korea)ol] 121°C

of| A 6033t akokTh atolrl Fo] FAE M & Asgpergillus
oryzaeKACC 46471)5 T2 2% A E3t F2357]
(Tisin Lab Co., Ltd., Yangju, Korea)ol] <%= 30C, 5% 80%
AN A 243 vl FBEATE. LAl TARA ZE LA vl

=)

HdE FLv 5 A 7](HMF-3500TG, Hanil, Seoul,
Korea)E ©|-&-34] AZA 231 Table 19 we} &, &5,
A E B(&*x-Salicornia europaca, AR Z-Suaeda
Jjaponica, \}=-A-Suaeda asparagoides)S Wi gkl B
A zstct AlzE @732 D 87]13.5 Dol Hol 30T
A 067147 AEATIHA 4F 08 A 8BS 2H 5]
Aol AF&-3kSTh

Table 1. The composition of Doenjang manufactured according
to the concentration of salt and halophyte powder (fix the amount
of grain-type Meju)

Salt Conc.  Sample”  Powder (g) Grain-type Mejiz (2) Salt (g) Water (g)
Control 0 1,800 160 40
8% 5SE, SJ, SA 110 1,800 154 140
10SE, SJ, SA 240 1,300 144 260

USE, Sulicornia europaea, Sl, Suaeda japonica, SA, Suaeda asparagoides.
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Table 2. Change in moisture and salinity of Doenjang by adding halophytes during fermentation period

Contents Doenjang Powder Fermentation period (week)
group (%) 0 2 4 8 12 16 20 4
Control 57410572 570802% 5552047 558:00%  544:02™  539:0.1% 539102  54.0:00%
Sl ourepnes 5 55607 550:00M%  544202%° 5461035 529:0.1% 5428067 529:06%  537:0.™
10 552:02  543:001%  539+01%  544:00%  520:0.0%  53.1x02%  53.1:00%  535:0.0%
Moisture

5 5758024 559+04%  561+0.1% 5512050 53603  55.1:0.1%  553:0.1%  54.9+00%

(%) Suaeda faponica
Japo 10 561406  546104%¢ 550025 547+0.0%¢  535+06%  547+0.1%°  548+02%  54440.1%

5 557+01%% 54740270 552+01%  548+0.0%  533+02™  542+04%  543+00™  542:0.1%

Suaeda asparagoides
parag 10 545:047  5362055C 544400 538:0.0%  534200%°  543:02%%  537:0.15¢ 536005

Control 8.7+0.14 82+0.0%  80:00%  8240.15%™  79+00™  81x00%®  81£0.15¢  82+00®

5 85:00%° 8201  83:0.0°®  80:0.1%  80:02°%  83:00M%%  8420.1"® 8400

Salicornia europaea
e 10 85:0.14  810.1°®  84200"* 8201  79:02™  83:0.1%*  80:00%  8.1:0.0°

Sty o 5 83:00° 82601 80:00%  83:00™ 776007  82:0.1°%%  80:00%  82:0.0%
( O) 5}126@ / ﬁpo nica A Aa C Ced Db ABab C Cd
10 82:01%  83:0.0%  81:00%  80:0.0%  77:0.1™  82:0. 80:00C 8000

5 8.340.0% 79401 7940.1%  81:0.1%%  79+02%  81#0.1"®  83+00" 8103

Suaeda asparagoides
P 10 8.3+0.0™ 8.140.15¢  80+0.0°%  82+0.1"%  74+01% 81015  78+01%  8.1+0.1D¢

Means+SD (n=3) within each column followed by the same letter are not significantly different (p<0.05).
MValue with different superscripts within the same column (A-H) or row (a-g) are significantly different by ANOVA with Duncan’s multiple range test at p<0.05.

Table 3. Change in pH and titratable acidity of Doenjang by adding halophytes during fermentation period

Doenjang Powder Fermentation period (week)
Contents %
group (%) 0 2 4 8 12 16 20 4
Control 630072 504003  57+00%  56+00%  56:007  57:00%  56200%  5.6:00F
o 5 63100"  57:00™  56:00%  55:00"  57:00% 57100 5800  6.1:00%
fcornia europaca

P 10 6300  5900% 56005  56t00%°  57:00%®  58+00%  56:00%  58+0.0%
pH 5 62:00%  58:00% 57:00®  55:00%  56:00%  57:00™ 5700  59:00%

Staeda japonica
Jape 10 6.1500%  57:00%  56:00™  55:007  55:00%  56+00™  56:00%  56+0.0%

5 62:004  61:00%  55:00%  54:00"  54:00%  55:00%  55:00%  55:00™
10 63:00"  60:00% 57:00® 5500  55:00% 542007  54:00%  53:00%
Control 143007 17:00%  23:00% 242014 24100 24200  20:00®  19:00™
5 L1:00%  18:00°% 1900  23:01%*  22:00% 1800  17:00% 1300
10 12¢00%  16:00® 18200  21:00*  20:00*  18200™  18:00™ 142007

Suaeda asparagoides

Salicornia europaca

Titwable acidiy o S 136007 14007 20:00°  23:00%  19:00%  20:00% 19:00%  18:00%

( 0) &13@@7 j aponica Ec Db Cf A \Be Cf Cd Dd
10 12600%  13:0.0%  18:007  21:00°  19:00%  17:00%  18:00%  18:00
5 12:00°  16:00%  18:01% 24201  18:00%  18:00®  18:00%  13:00™

Suaeda asparagoides
i 10 12400%  15+00%  17¢00%  20:00  18:00%  17:00%  17:00™  15%00%

"MeanstSD (n=3) within each column followed by the same letter are not significantly different (p<0.05).
Walue with different superscripts within the same column (A-H) or row (a-g) are significantly different by ANOVA with Duncan’s multiple range test at p<0.05.
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Table 4. Change in color of Doenjang by adding halophytes during fermentation period

tems Doenjang Powder Fermentation period (week)
group (%) 0 2 4 8 12 16 20 2%
Control 594:01"2  542101%  494:00%  436:01™  417:0.1%  370:03%  382:02%  340:0.1"™
Sl e 5 508:00"  46420.1%  427:01%  415:00™ 384201 367:03™  348:00%"  345:02%
10 457:01%  440:0.1%  407:00%  384200™  37.1:01%  363200™  345:01%  338:01™
L o 5 427001 4158013 388:00™  407:0.1%  344200%  343:01% 3421028  322:02¢
Saeds japonica 10 384103%  375:00%  378:00%  367:0.0%  345:03™  334:02% 328027  31.6:0.1%
Sacch asputagoids 5 27100 39.7:00% 37.8t0.1cf 376:02%  365:02™  35.1:01%  339:02%  330:0.1%
10 3758014 352:00%  373:01%  36.8:00%  330:01%  330203%  337:02™  31.6:0.17
Control 8000  103:00%  124:0.1%  122:00% 135800  97:00®  10.6:00™  84:01%
Sl carps 5 64100 70:00™  79:00% 96201  75:01®  80:0.0%  70:00™  7.0:01™
10 61100 63:00%  66:01°  7.1200%  73:00™  65:00°  61:00°  66:00”
a Satdh jposia 5 62100%  53:01™ 51200 79:00% 5700  570.0%  49:00%  53:01™
10 54102 46100%  54200%  47:0057  33:00% 42601 43101 48:01%
Sacch asparagoids 5 64100 52:00% 51201 512007 60:02%  50:00™  44201%  52:00%
10 47:01%  35:01% 412009 51:00%  39:00% 36007  39x00™ 330"
Control 24.6:0.1%  245:00  222:01%  180201%  177:02™  121201% 131202 90:01®
Sl e 5 205:00%  175200% 1552007 1632027 115:02"  115203® 931007  9.0:00%
10 154101%  15820.0%  134200° 134200  116:0.1™  105:0.1%  90:01% 100200
b Satdh jponia 5 11.8200™  134:00% 126100  15120.0%  102:01%  95:01%  7.8:02%  70:0.1"
10 760.1% 104200 115:00*  109:0.1%  71:00"  82:01™ 78000  80:0.1%
, 5 142+00M  119:00%  105:0.19 1032029 106:03%°  87:0.1™  73:02% 84301
Suted asparagoices 10 85:00%  8020.1%  8401%  95:00%  77:00™  63:0.1%  57:017  48:00%
Control 482:00%  530:01%  566:007 605005  624:0.1%  649:03%  64.1:02¢  67.2¢02%
Sl sutopaca 5 537:00%  569:0.17  599:0.1%  615:0.1™  631:02%  649:04%  662:00%  66.5:0.1Y
10 56.7:0.1%  586:00% 6121007  634:00%  64.3:02™  648:01% 6632015  67.3:0.1%
AE Sardh jponic 5 588100  603:0.1%  627:00™  61.7:00%  66.6:0.0°°  666:0.1% 66403 68402
10 623102%  635:00" 6352007  644:01%  66.1:03™  673102%  67.7:02%  69.0:0.1*
Sacdh asparagoies 5 594:00%  617:00% 633101 635:03%  647:02™  657200%  666:02%  67.7:0.1M
10 6331017 654100™ 6341017 ©42:00"  675:0.1% 674203  666t02°  68.7:0.1%

"Means+SD (n=3) within each column followed by the same letter are not significantly different (p<0.05).
MValue with different superscripts within the same column (A-H) or row (a-g) are significantly different by ANOVA with Duncan’s multiple range test at p<0.05.
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Fig. 1. Changes in amino-type nitrogen of Doenjang by adding
halophytes during fermentation period.
Con, Doenjang without halophyte powder; SSE, Doenjang with 5% Salicornia eurgpaea,
10SE, Doenjang with 10% Salicornia europaea; 5S), Doenjang with 5% Suaeda japonica,
1081, Doemyang with 10% Suseda japonica, SSA, Doenjang with 5% Staeda asparagoides,
10SA, Doenjang with 10% Suaeda asparagoides.
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Fig 2. Change on reducing sugar of Doenjang by adding halophytes
during fermentation period.

Con, Doeryang without halophyte powder, SSE, Doerjang with 5% Salicornia eurqpaea,
10SE, Doenjang with 10% Salicornia europaes, 5S1, Doenjang with 5% Suacda japonica,
1081, Doenjang with 10% Simeda japonica, 5SA, Doenjang with 5% Suaeda asparagoides,
10SA, Doenjang with 10% Suaeda asparagoides.
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Table 5. Total aerobic and lactic acid bacterial cell numbers of Doenjang by adding halophytes during fermentation period

Bacterial group Doenjang Powder Bacterial cell count (log CFUJg) during fermentation (week)
group (%) 0 2 8 16 %
Control 802022 7800 7802 7.840.14° 7.8£0.0*
Sl cutepace 5 8.0£0.2% 79:0.0% 7.820.0° 7.6£0.0% 76£0.0%
10 8.0£0.0" 7.9:0.1°% 7.6+0.0% 7.840.0% 76£00%
Aerobic bacteria ardh jponia 5 8.0£0.0 7.9+0.045 7.8+0.05 7.7+020 8.0£0.1°%
10 794014 780,05 7720.1% 7.8£0.0% 77£00%
Sacth asparagoids 5 8.0£0.14 7.70.0%¢ 77£0.2%% 7.8+0,0"%® 770.1%
10 79401 780,145 7.60.3% 7.8£0.0*% 7740148
Control 7.80.0" 6.80.0% 6.720.1% 6.7£0.1% 6.820.0™
Soorni curopace 5 7.6+0.0 6.7£0.0%® 6.820.1™ 6.5:0.0% 6.6+0.15
10 7.820.1° 6.610.0% 6.7£0.0% 6.8+0.1% 672015
Lactic acid bacteria Sacdh jpocie 5 8.0£0.1 6.920.0% 6.7£0.1% 6.8:0.0% 6.8£0.0°
10 7.8+0.0™ 6.7£0.05% 6.8+0.2% 6.5+0.0% 6.8+0.1%
) 5 7.840.1° 6.7£0.0% 6.50.0 6.50.1% 6.7£0.0%°
Suaeds aspuragorces 10 7.8+0.0™ 6.7£0.0% 6.5£00% 6.7+0.15% 6.7£0.1%

"Means+SD (n=3) within each column followed by the same letter are not significantly different (p<0.05).
MValue with different superscripts within the same column (A-C) or row (a<) are significantly different by ANOVA with Duncan’s multiple range test at p<0.05.
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Fig 3. Change in mineral concentration of Doenjang by adding halophytes during fermentation period.

Con, Doenjang without halophyte powder; SSE, Doenjang with 5% Salicornia europaea, 10SE, Doenjang with 10% Salicornia europaea, 5S1, Doenjang with 5% Suaeda japonica;

108, Doenjang with 10% Suaeda japonica, 5SA, Doenjang with 5% Suaeda asparagoides, 10SA, Doenjang with 10% Suaeda asparagoides.
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Fig. 4. Taste intensities of the fermented Doenjang by adding

halophytes.

CD, commercial Doenjang, Con, Doenjang without halophyte powder, SSE, Doenjang
with 5% Salicornia europaea, 10SE, Doenjang with 10% Salicornia europacea, 5SJ,
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