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Physicochemical and Sensory Characteristics of Doenjang
Made with Various Concentrations of Salt Solution
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1School of Culinary Nutrition and 2Culinary Science Research Center, Woosong University

ABSTRACT

Doenjang made with various concentrations of salt solution such as 13, 14, 15, 16, 17, and 18% for

making low-salt Doenjang. Physicochemical and sensory characteristics of Doenjang made with various concentrations
of salt solution were analyzed. As a result, salt contents of Doenjang made with various concentrations of salt solution
were 6.09~13.47%. Amino-type nitrogen showed a higher value when prepared with lower salt solution. The pH
value increased with lower concentration of salt solution, whereas total acidity decreased with lower concentration
of salt solution. The pH values and total acidity of Doenjang made with more than 16% salt solution were not statistically
different. The reducing sugar content ranged from 1.39~6.30 mg/g, and higher salt content was associated with higher
reducing sugar content. In the sensory descriptive analysis, Doenjang had the most salty taste at a salt concentration
of 18%, whereas Doenjang at concentrations of 15%, 16%, and 17% did not show any statistical differences. In the
consumer acceptance test, Doenjang made with 17% and 18% salt solution showed the highest score, followed by
Doenjang made with 15% and 16% salt solution. In conclusion, the salty taste of Doenjang made with 16% salt
solution might be used to make low-salt Doenjang. However, consumer acceptance of these Doenjangs was lower
than that of Doenjang made with 17% and 18% salt solution.
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Mz 3 g
A+ SEE =alsto] Mi=st EEe| HE
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Table 1. Descriptors, definitions, and standard points of Doenjang made by various salt concentration solution for descriptive analysis

Attributes Descriptors Definitions Standard points
Brown color Munsell Color 2.5YR 3/3 7
Appearance Grainy The grainy appearance related with cooked soybean paste passed through 7
50 mesh sieve
Sticky The sticky appearance related with 10% wheat flour gel 7
Sour The sour flavor related with 2% fermented rice vinegar solution 5
Flavor Sweet The sweet flavor related with 5% malt extract solution 7
Alcohol The alcohol flavor related with 0.5% ethanol solution 5
Taste Salty The salty taste related with 5% NaCl solution 7
Umami The umami taste related with 0.05% MSG solution 5
Texture Softness The soft texture related with Philadelphia cream cheese 10
Sticky The sticky texture related with 10% wheat flour gel 5
Aftertaste Salty The salty taste related with 5% NaCl solution 5
gl ko] 94 A5 SPSS(Version 21, SPSS Inc., o] o] ¢ FEolA HETE HHd] Loty

Chicago, IL, USA)E ©]|-&3}4] Duncan's multiple range FHtH(Table 2). A ¥

test(/X0.05)E A2 A|5F3 o

& 3 olriedl 4
7]

49 & A HeSrE Fon(7) W

&Aoo 2 Z713ttn Basle](18) B ATF9

sk e 9 5 s,
3}

T Fe 2FEY] TR ES
TE 22|65t M=t =R EM BN ZAnt = 3 o] S718kE ¢S HtH(Table 2). Lee
7Jr A d wge] 8 g Table 20 YER ST o} Kim(19)2 €74 2a A 5 32 4940 83
AN AgE TR/t RS 7 Ffo] oA = o= FaEo] @k Aol Ha, SFUFdE nAE o3|
73S Btk Park 5(15)2 949 8 o] 43 dFEo| F71AE Age] 71 - o] Hof 7hAsHA itk B
A F s7tERen ol Hany 5 549 2gdd o) 13k 3L, Leedt Mok(17)2 14 g FuiA= 3w
T84 Edo] TNV witeletar skqlch & AY Az ko] Skehy wra $7)ol= wAE A} Maillard WE
NN AFES FE7} FoldyE SR o] WolxE A ol og zdWo] A&SEHUAN AAHE FE AvFtER T
S Ae Tl 2 GG E v E o EafE el FTFL st Aoz 1739tk Byun 5(13) e
ol 84 o] Aol tiuA dAshE o R g o] 2&E FdT FFo] molAE AS AT Tl
k. FOW o] FTIAe R Holrke BAE AdAATE A
7 A B3] a5 ¥ Table 2° e, o2 Rusle], o] v vkow ggo] Maillard WS-
2w FFE 27EY TR AFE FolA = AFS U of ALEH ALY F714F B gl AMgH o] WA SHE = Ao
EFilth. Kang 5(16)& Yuta oz Alg5= A ¢ 2 g,
Aol A o] 12.53~16.51%) WS Yepditty 1 7 Al g4 pH @k 2] w7t GeE
13k Hp Qlof B oAy wplow H E1gS Ao g oA = &S YRR = (Table 3), Lee$t Mok(17)<
Azxd D9gRg 3o 25 g8 disla s & 5 2 FEIF GRS A Akt T4 AR o] AAE
AT}, UFEo] FAto R AkstE o] pH Fh Wolzlthal B s
7 Ao w1 opneH] AAk TS AFE Tk o5 A3 ¥ Ao Aot FAES & & Ul
7t R EFE FoAE 7&?‘5}% Row, 18% AT-= F3 Byun 5(13)9] RioAE g9 §eo] oW pH
AzE G o nd Aihv 7P 3 s JEhSlE atol FolA=t ol A FRFo] FoW o] frrte s

Table 2. Contents of moisture, NaCl, amino type nitrogen, and reducing sugar of the Doenjang made with various salt concentration

solution

13% 14% 15% 16% 17% 18%
Moisture content (%) 66.88+0.19""?  66.54£0.71°°  65.51£0.91™  65.19+0.66°  61.78+0.26°  62.14+0.62°
NaCl content (%) 6.09+0.34¢ 7.02+0.28  7.96+0.37° 9.00£0.12°  10.26£0.25°  13.47+1.35°
Amino type nitrogen (mg%) 464.2+0.00° 441.4+0.01°  367.1%0.01°  235.5+0.02°  249.9+0.01°  43.26+0.00"
Reducing sugar content (mg/g) 1.39+0.02" 1.80+0.07° 2.90+0.05* 5.18+0.05° 5.59+0.07° 6.30+0.12"

1)Meanﬂ:standard deviation (n=3).

?Means with the same letter at same row are not significantly different (P<0.05).
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Table 3. The value of pH and organic acid content of the Doenjang made with various salt concentration solution

13% 14% 15% 16% 17% 18%
pH 5.25+0.01°"? 5.47+0.02° 5.69+0.02% 5.87+0.02" 5.87+0.02° 5.90+0.04"
Titrable acidity ~ 50.49+0.87" 42.15+0.96° 39.97+0.64 36.52+0.72™ 35.21£0.48™  33.97+0.63°

1)Mearulzstandard deviation (n=3).
*Means with the same letter at same row are not significantly different (P<0.05).

Hol7ks GAE AAAA pH gho] FolbAl= 3o s Ads E|Xto| TH=TU QAMREAM Zn}
te ARt AR AEs YRSt & A= 7k A2 BAHEA] A= Table 49 e B
AEE P30 @45 AT T Uv FE7F A= L&A AREA A 2 = 156%7F 7P XsHAl HrkE e,
g ddale o] APl FHolY] wiel 4F AnE 18%E JH A FENAL AR eRE 45 vEI}
A B Awe] 95T Sold S pH gk Srolx A vk 2 Ao R Az AP ZHE FARE A Frrt 118
FTAASE 15% o’de] 4 FENA pH #2 F97 2o A tp7t HolAl= A& YEFSITE Ogasawara 5(20)2
E YeEhA e9k7] wiitel pHeF A4t e S ARE= naggde] g 7|t mE WEtE AEEE f FJDPQ 5
15% 952 A4S Axste AL 7 307 ¥ D*E‘EP ME7A] HAatzw S7hetal 2 $25 FA 81, vl
zF At 18 AAAE 2 A e s bR ES 3MNEA FrbskE 1 S RE lﬂ% k)
5 Folx+ A4S Y ltH(Table 3). Kum¥ Han(lO) HE YeElATE E-E a4 w52 571Y XéEoﬂ 7h i
< A7 F9 ¥4 pH 74 9 AR Sk vAE gl mae] 282 VA5 BA Wi a4 o] E%
ARE- o= AAE = f7]4ke] SA60A 710 Avet SO A2 uhe AYE =7]EA oF 11/1€ 9] 471
I Bk, Leest Mok(17)& A9 v%7F @S 4% 7He AAoF trfal Qi) o] L Tt 7lga] 18-
Akt o] S43 g od AdE dFgo] 2o 4 o of3) “r A FEo] ofu| it F-& peptide B
3lE)o] AABATE Z718kgval Baslel B Ao A} 23 Fe7F @ Foll Maillard ¥H-&-0] doju} 2w D3P
<} %A}ﬂ A Eﬁiﬁ} = ’éﬁ‘oﬂ'ﬂ‘—z AEE 5o = I BE B v Aae] H3HAQl vhe itk B skl 2
& 4= 9) = =

X]—E‘ A3t Ao AgoM = 13, 14, 15974 = AA= 244 G} Eolx
3 3 16% ol e] FEeI AL HAE 44 FET} ol

]
AR ghol Aeo s g b 13, 14, 16% 45 AHEste] A=
A &2 gs vl "a“ﬂ&@ii e B Ax Al g wge] Zhpal vt e xds o] AW APHreT} 5
A= 18% 97 SR Alxd Py valste] A4k obxlal, A =7t o Jheis SR =o4(19)
L gol FAA R Foaks YA &= sEE 16% o] s dojit Ao ddke), vhdel] o] sk
oY A TR & U 7heks w 2ol & ® A2 ZhEs it ofy et felw
o] xte] Fejz we] FefEof AWl HX& A A2

Table 4. Sensory descriptive analysis results for appearance of the Doenjang made with various salt concentration solution

Attribute Descriptors 13% 14% 15% 16% 17% 18%
Abpearance Brown color 6.50+0.97"?  8.70+1.89"  10.20+1.81°  9.80+2.10°  8.10+2.38" 5.70+1.70°
pp Turbidity 6.9041.97° 850£2.37°  10.50+1.58°  10.10£1.71°  8.40+2.17°  6.302.00°
Flavor Sour 8.8043.71 8.40+4.70 8.10+2.85 7.8042.90 7.10+2.28 6.70+2.75
Soy sauce 5.20+4.08 4.30+2.71 4.3043.23 4.1043.11 4.40+2.01 4.6043.50
Salty 5.00£2.16° 5.3042.79° 6.40£3.95®  6.5042.95°  6.60+3.13"  8.80+2.30°
Sour 5.6042.55 5.30+1.70 5.003.16 5.10+1.91 4.3042.63 4.80+1.75
Tast Astringent 4.2042.04 3.40+1.84 3.40+1.84 4.00+2.36 3.8042.49 2.90+1.60
aste Umami 4.90+1.37" 420+£1.14%  32042.62°  32042.57°  3.10£1.60°  2.80+1.69°
Nutty 1.50£1.51 0.90£0.99 1.40+1.26 1.20+1.32 2.00£1.70 1.60+0.84
Soy sauce 8.80+2.44 8.10+2.69 9.90+2.88 9.00+3.37 8.20+3.33 9.7042.67
Texture Softness 6.90+2.88 7.3042.50 6.40+3.60 7.1042.69 6.80+2.97 7.1042.33
Stickiness 7.002.00 6.90+2.77 6.4042.12 6.60+3.10 6.50+3.17 6.40+3.13
Aftertaste Beany 6.40+3.63 6.60+4.90 7.10£5.09 6.70+4.30 6.10+4.23 5.10+4.65
Salty 8.1042.23° 8.0043.74°  8.90+2.42"  8.70+1.95°  930+2.95®  9.90+3.41°

1)Meanﬂ:standard deviation (n=8).
?Means with the same letter at same row are not significantly different (P<0.05).



WA ol B BAHEA] A BE AT gk frolH
zpo) 7} EANSEA] kgt Hroll weh HAREA] Ay Auke
18%7}F 7} ¥=9kar 13%7F 714 YA HrkE e, 15,
16, 17% Hgl+ zreo] #uke 18%9H= 2ol 7t UAAIRE A

2T 7hol = 9o F xpol= EA|EhA] ForTh Wl gk U}
2| golEL A o TAAR

g e @3 54 1529

2l NTEANME 17%7} 7V = s
16%, 17%, 18% 2 Alelel = =
Fott @ATE 7ZeE 9o 71F e o
16%, 17%, 18% 2T Alolol fol& Aol
ol 25 @ & ¥A4E HE289 r|arddE Zol7) gle
Aoz ET),

234t} Ogasawara 5(21)0] V&9 B3-S &4 717kl what
A A3 A afe] b s AAEe 4 =4S Q o
Maillard-reacted peptided}tal B3 o ol E4&
11719 o de] 47|17k AX Ade Edoleta Bargh AT E A% g9Fe] A2 ddgssy, vy, g9
vh Atk G sEE gdElste] Alxg fde] 713kl e 3o, WAdsl, kst &9 gt 29 5o 59 7%
zpolol| tjste] ko & & o At sty 2243 54 o] Brs] AL QAN 21§ FheFo] Erhe TS 7 AL 9lof
W Fu] EANAE G5 AT bl FAHSE {9 ol& |43ty el A AF AxE HHoR A5 vLE
A5 VR A ekt 13, 14, 15, 16, 17, 18%= 3lo] d& 4 A2 & FF
g, A9 3, obv e A e pH B AR, 3
ElEn 2=l 7k It Zut TS BAE o, #eE 7 BAHRA S B8 v
7 A -d 949 713 % B7F A7= Table 500 YEL 549 et 73 E SAUT 2vE 58 dEet
W 715 eE o, WA, B S84 V1R R she] do} of fS Azt o]ghehA] FA1E AAS A A s
Boked, s 17%9 18%E M4 AEsdla 7 7} FolAS S i I o] A e Golx| =
A2l Atel o] FoF Aol gl WACME 18%S BEE Bolov Ahg I Sl TS ] w50t
VE A5 o 16%, 17%, 18% A&7 Ateldl] fr2] FolAFE FolA = A e 7 Ao 8%
zpol7b gl o, el A= HA] 18%E 7HE Akl ot o] pH @2 A9 s57F G55 golA= S v
15%, 16%, 17%, 18% A&7 Atelel 214 ztol= §lsd oy, AGats ghd d5e] Rt e E oA
o} AWkl N Ewe e 18% A7t b AEws) AEE AT AuvE v2E st 945 Axs)
F2 435 el o] A3 Byun F(13)0] ®7gel RNE W AFEAREN A 2L 18%7F 7MY EL AS
A ABEE AR 7Sk FS AA v Bargk W=t 15%, 16%, 17% A2 771 18%} & srell A §-24
Aol At on, & A ket AnAE R ko zpol 7k EAVSHA] ok, 71w HbE B A2 17%%
A4S o dsshe 2 & F Adh 18%7} frol A o= 7Hg Wol Aaw ey Aoz A%
ZF Al A85ES] 7135 BH7F A= Table 69 g2 w1 54 AR e S ARE ST vEE
Ueplth QoA E 17%E Fod o= 71 H5siglal Eegletd SEAdoly HEEA A FAAAN FozkE U
WAk gtell M= 17%7F 71 1 ghs UEbARL 16%, ERiA @ EE 16% o3 AR 948 Axsils
16%, 17%, 18% A2l Akeloll o2 2tol= fldch. xnk W2 16%] A5 ol&ste A& d3s Axses A2
Table 5. Consumer acceptance analysis results of the Doenjang made with various salt concentration solution
Attributes 13% 14% 15% 16% 17% 18%
Appearance 4.48+1.51"? 3.27+1.16° 3.12+1.20° 3.44+1.44° 5.19+1.86" 5.44+1.76"
Flavor 2.80+1.83° 3.23+1.20™ 2.95+1.65° 4.09+1.96" 4.0742.12% 4.44+2.31°
Taste 3.58+1.78° 3.27+1.52° 3.77+2.03% 3.93+1.93% 3.75+1.88% 4.60+2.20"
Overall acceptance 3.39+1.60° 3.50+1.54° 3.51+2.00° 3.47+1.64° 3.93+2.13% 4.53+2.06"

YMean+standard deviation (n=53).

?Means with the same letter at same row are not significantly different (P<0.05).

Table 6. Consumer acceptance analysis results for the Doenjang soup of the Doenjang made with various salt concentration solution

Attribute 13% 14% 15% 16% 17% 18%
Appearance 4.00£1.60°"7  4.29+1.74° 3.12+1.84° 3.1742.15° 5.8142.00° 4.45+1.77°
Flavor 3.19+1.66° 2.71£1.79° 4.60+2.04" 4.53+].63° 4.98+1.59° 4.93+1.61°
Taste 3.36+1.75° 3.17+1.75° 4.33+2.09° 425+1 47 4.36+1.95 4.10£1.74°
Overall Acceptance 3.43£1.76™ 3.10£1.61° 4.1942.05° 3.92+1.40° 421%1.79° 4.00+1.63"

YMean+standard deviation (n=53).

?Means with the same letter at same row are not significantly different (P<0.05).
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