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ABSTRACT

This study aimed to investigate the quality characteristics of Jeupjang with different additives. Six Jeupjang samples were
prepared using fermented soybean powder as the main ingredient, and substitutions were made with wheat bran, yeast powder,
buckwheat flour, barley flour, and rice flour. Each sample was placed in an electric rice cooker and kept at a temperature
of 70C for 7 days. The physicochemical properties of the samples, including moisture content, salinity, pH, soluble solids
(°Brix), viscosity, and color, were analyzed. The study aimed to establish correlations between the physicochemical properties
of the samples and the additives used. Furthermore, sensory evaluations were conducted to assess consumer preferences,
including willingness to try and recommend the products. The results revealed significant differences in consumer preferences
regarding flavor, odor, and umami, which were strongly related to overall acceptance, willingness to try, and willingness to
recommend. These differences in taste and smell were found to be closely linked to the physicochemical properties of the
samples due to the presence of various additives. This study contributes to understanding the physicochemical and sensory
qualities of Jeupjang produced with additives such as wheat bran, yeast powder, buckwheat flour, barley flour, and rice flour,
providing valuable insights for developing Jeupjang that aligns with modern consumer preferences.
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B AFE Table 19149 2o] 4 A28 v|F71F 85
g, T AL 5 g, BAS 300 mLo Uﬂﬂ}% U7,
4 TRV RO, HBURE ARRS A7 25 gls
4ol RHEQlth £ AR WlFIHE ¢ 2r1E, ¥ FEU)
7, W17, BEULE, AVERE ARRE A1 o 2

Table 1. Formulas for samples of Jeupjang containing different additive

Sample
Ingredients
CON" BR YE BU BA RI
Meju powder (g) 110 85 85 85 85 85
Additive (g) 0 25 25 25 25 25
Salt (g) 5 5 5 5 5 5
Water (mL) 300 300 300 300 300 300

D CON: Jeupjang sample prepared with 26.5% Meju powder.

BR: Jeupjang sample prepared with 20.5% Meju powder and 6.0% wheat bran.

YE: Jeupjang sample prepared with 20.5% Meju powder and 6.0% wheat yeast powder.
BU: Jeupjang sample prepared with 20.5% Meju powder and 6.0% buckwheat flour.
BA: Jeupjang sample prepared with 20.5% Meju powder and 6.0% barley flour.

RI: Jeupjang sample prepared with 20.5% Meju powder and 6.0% rice flour.
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2B FEH FH9] AxHe| A AL F(Jeon
SE 2004)2] F4 9 245722124 =AM (Lee YG 1992)2]
A7l A 7] E(wheat bran), B2l (barley)E A3 =4
AN Q2] AH(Lee YG 1992)3F Alg k2] H(Lee SM
1992)2] oA 4 F5715(wheat yeast powder), T
(Ha SW 1992)2] F3 oA H 57} F(wheat yeast powder),
ZAFAANA @2l (Lee YG 1992)9] = ThE2 FA oA
W (buckwheat) S %o F2uHEo] F2H(Author Un-
known)oll & Z(rice)S AFH&-3F T
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olo we} A F 100%E THE W] F7}(Andong Old
Mat Soybean Paste Co., Ltd, Andong, Korea)2} =4t
100%= AJ4FeE 718 (Youth Smile Co., Ltd, Miryang,
Korea), 4 2 100%2 THE 2 +571(Songhak Gokja
Co., Ltd, Daegu, Korea), 4t Hd 100%= AJ4+Het ojd 7}
F(Bongpyeong Buckwheat Cooperative, Bongpyeong, Korea),
A HeE] 100%2 AB4EsE B8 715 Taegeukin Agricultural
Corporation, Yeongcheon, Korea), =4t & 100%= A4k
gt 27} 5(Taegeukin Agricultural Corporation, Yeongcheon,
Korea), 1 ¥(Shinan Sea Salt Co., Ltd, Shinan, Korea)< <
SRl Folslo] ALESAT. B AT B B T
28] ALg-SkITh

2. A= JHI_’F_
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A7) B2 4 <E&(Electric rice cooker, SB-J56RCM, China)<
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1) 95, pH, 7t8d 1= 54
AR dE S FE AR 10 goll EESHT 90
g 7kt a7l ® 383t Aeste] dHE o9l H,
oA 2 Ao F oA Y 97 =% 7](Digital salt meter,
A& 747} 33] Hbs S3stka

1

ES-421, Atago, Japan)E
BHgs 7k =9 pHeE S 50 mL H]A &4 &
o} 4l 2of 4 pH meter(Orion pH Meter, Model 420A, U.S.A)
S AMgSle] 77t 33 SHeta Hugks aAlth 5 AR
9] 78 ¥ E-2 YAE FEAl(Atago digital refractometer
PAL-3, Tokyo, Japan)ol ol A}&-3t oJd& 2 e &
247} 33] RbE SAste] 1 ik °Brix® UERITH

ol AHEE H7HE 6714 uﬂ%ﬂ%ﬁ‘r 7]
=, 9 TRV LR, EEURE, VMRS 1 g¥ FHst
o, 27 7 5% 71(MB-95, Ohaus Corp Pars1ppany, NJ,

USA)E AHE3ste] 22} 38] wie 24e & Faghe 73
G R MR WG, B AR, MR, Hs)
T, WHRE Arkele e B AR 1 g8 g AGd 2R

a2 % Z%7|(MB-95, Ohaus Corp., Parsippany, NJ,
USA)ellA 2z} 33] whg 233 & Hdgs 73k

=
4 A8 HE =3-& Choi SK 5(2010)2] APAT
& Fastd, A gst SRTE 41 HIEE E£3ke] 250 mL
H|A ol Ho} 25T water bathollA] =5 L33 H
viscometer(DV2T, Brookfield, Toronto, Canada)°l] Spindle
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A A8 H7tE 671, WlFrkEe B, 2 75
7}, IR, BI7HE, B7HFE tissue culture dish(20035,
Soya Co., Ltd, Seoul, Korea)oll H1E°] $l=5F o} color
reader(JC-801, Color Techno System Co., Ltd, Tokyo, Japan)
£ Alg3le] LE(H %, lightness), agk(Z A=, redness), bak
(B %, yelowness)= 5743+ 1L, 33] vHEe JAgE
ek 4 Al AR B W g2 L=93.948, a=—1.599,
b=1.899°] %t}

9 6714 H7HES o] THE AR CON, BR, YE, BU,
BA, RI 9A] tissue culture dish(20035, Soya Co., Ltd, Seoul,
Korea)o] W1Eo] QI=%E ©o} color reader(JC-801, Color
Techno System Co., Ltd, Tokyo, Japan)E AF8-3}lo] L, a, bk
= 43519 1, 33] &S Pk FAYE S Al AREgE

E g Zhe 1=94.002, a=—1.799, b=1.9420]2]t}.
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I A, dg AFE drote A7 2 FA F 20
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Ae 2429 A= 8 g& 40l e 8714 "ol drEs
ol gate] FA9 Al 2] Mg B dlF A& A, A
o} A AAEJS. B FEoR AuAt 7|SEe] o
(appearance), A (odor), 31 (flavor), 2] #(texture), 2 Rk
Q] 7] 5% (overall acceptance), 54 ko] HArk= 2474 9
7h g 2 o, v dA, st Fujo g
Lol st ZAFSIITE F7HE v B2 o3k 3 9
g Bolugith &u|A 7 EE H7he 9% Likert HEE ©
sto] FretEs St om(1: thids] Beol| dth 5 FA =
A= St 9: thets] Bol Foh) 54 Aol HARRI A4
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A
33] o] wHESte] AAleta, 1 ARE F
A ZZ23 SPSS Statistics(ver. 27.0, IBM, Armonk, NY,
USA)E o]-&3td], th e F-4HE-M(multivariate analysis of
variance, MANOVA)S A8} 2™, Duncan’s multiple
range testE APl ARE 7] o)A Aol & HSIIS
THa=0.05). 73 A5 2H|A} 7135 AAF Ao np & 7z}
F4 A8 7] &AL 7|5 %] fo]HQl Afol7t eEA] &
olr 7] Qe Bs A&ote], thAE #4AHEA (multiva-
riate analysis of variance, MANOVA)< A A3} 1L, Duncan’s
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1) €&, pH, 7t28d 1Y

A7k 2eld 49 9% pH, 7MY 1% =%
= Table 29} 2tk YE%= CON, YE, BUZE 031%= 7F
=3kom BAS RIE= ZH2F 0.28, 0.26%2 frold o2 v
U th(p<0.001). ©|& ™ZF7}F*(Andong Old Mat Soybean
Paste Co., Ltd, Andong, Korea)7} 100 g & 15 mg, ™|'U7}+
7} 2,5 mg, A2 1 mge] YEFC| IHE R 7|H
(USDA Fooddata Central 2019a; USDA Fooddata Central
2019) ¥ o] Mol gue] GEF P Aols} AR 3
o g% Aol UhEhdtia DY,

pHE 4.57%H 6.33 Alo|2 YEE2™, Ahn JB 5(2012)
o] A2 Il Al B73e] pH7} 4.61~6.369] HHE Y
Bpitta B gk upeh faketk grolth $42 MR
AHgel A Alz=3E CONol| Bl H7F=o] Haldl 574 Aes
o] pH 537} Yol Fow Uehdth 6] YE(TE,

il
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Table 2. Salinity, pH, °Brix of Jeupjang containing different additives

CONY BR YE BU BA RI F-value
Salinity (%) 0.31£0.007™  0.30+0.00° 0.30+£0.00® 0.310.00° 0.28+0.00° 0.26+0.00° 71.53™
pH 6.3340.01° 4.78+0.00° 4.88+0.00° 4.86+0.01° 4.63+0.01¢ 4.57+0.01° 9,022.32"
°Brix 19.40+0.25¢ 20.53+0.09°  23.40+0.15° 22.13+0.09°  20.47+0.09° 18.83+0.07° 152.54™

D Refer to the legends in Table 1.

Y Mean£S.D. ™ p<0.001.

3 2~¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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4.88) AlsXT}H Ai-do] HI7ME A5 dldshE BUMIE,
4.86), BR(E71E, 4.78), BA(X.g], 4.63), RI(Z, 4.57) 0%
pH7} SolA = Z o2 YEPTH(p<0.001). ©]= WE2 98
o] &30 2 amylase /o] 718t HER T B2
WFEE g gdsE2 pHr Yolriths A3 Z3KYoo
SM 2003)°l] & Ao g Heked 4= 9t

744 13 E-S YEZ| 23.40 °Brix® Fo|A oz =4 U
gkom™, CON©] 19.40 °Brix® 2WA| 2 SS9k, RIZ}F 18.83
°Brix & 7P 24THp<0.001). Park JS 5(1995)¢] Aol 4]
o] tfFoll e srshEe] 4 FE S AXWA 1
AEo FalHAY L& 7|2 AMEEo] fEld o] ¥
opxltka sklom gk thFot Bef 4 d A frEld
ghare] ;s Fol7t fAFsltk L 3FIth HEg Hwang IG &
(2011)9] FFHIAE o] &3 3} A= 2 54 AT
A A e, ®Be, v o IFUF dekE A2
of &} 7HeAd mE o] Frhgitta Brela Slvk whebAd
YE, BU, BR, BA®| 7184 13 F-2 RI9| <F 1.03~1.244]
A vt oz ddtdEn

AAE H7HEe] 3 Table 37} Zo] Uehgrh =
3 A WF7HRe FETRH22.05%)°] 7P =4 vste
o w7 F2(11.28%), HBI7FH9.65%), Z7F9.19%), 7|

Table 3. Moisture content (%) of additives

#79e) ¥4

<] 317

A

2(8.80%), B FEIHFH8.36%) T2 oA o® EA U
TH(p<0.01).

7r Alge] 8 2% Z3)= Table 49 Zo] CON<
T EETH60.98%) T A Al 5E5(45.75~49.94%) Tt
ojH o2 Aol 7} thp<0.001). ol& 7 Alge] FRIFS
A7bEe] R 29Hn, wapa SRl 7MY =
U MIF7FEE 718 CONS REo] 71 =1y

A ABEE CONS} 9B FEEF Aol fA1e 25

(]

il

3) Mx

A7MES 28 S8 I = Table 59 2o] YER:
t}. CON©| 7,713.67 P2 7} =& 35 UEhla, BAE
287.53 cPE 714 SUthp<0.001). TS BE u) WFr}
Fo} HMES Tt Az AlSERT WFFERRS
AHEE A ARV foHoR B2 FoE Ueyith
Horstmann SW 5(2017)8] 7= AFo] E3} A3sto]
Ag FAst HA=rt Skeithe 239 Ozturk B &

Meju powder Bran Yeast powder Buckwheat flour Barley flour Rice flour F-value
Moisture (%) 22.05+0.18"  8.80+0.97% 8.36+0.16° 11.2840.36° 9.65+0.15° 9.19+0.19% 644.09”
D Mean£S.D. ™ p<0.01.
2 2~ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
Table 4. Moisture content (%) of Jeupjang containing different additives
CON" BR YE BU BA RI F-value
Moisture (%)  60.98+0.297"  4930+0.31°  46.69+0.29°  49.94+022°  47.72+0.30°  45.75+0.22° 413.39™
D Refer to the legends in Table 1.
2 MeantS.D. ™ p<0.001.
3 2~¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
Table S. Viscosity of Jeupjang containing different additives
CON" BR YE BU BA RI F-value
Viscosity (cP) 7,713.67+122.827% 2,262.00+130.84° 1,418.33+50.97% 2,768.33+87.48" 287.53+6.18°  443.67+6.23°  1,060.90""

D Refer to the legends in Table 1.
Y Mean£S.D. ™ p<0.001.

3 2~¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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McClements DJ(2016)2] AollA thdFe} dd e x4 Ao g v|gFd thilzo] wol| gfxo] 2 dhgof Zg
Ao o tiFel i AR, Aad @ duldo] B8 @ ojn|inite] Wol WS E3SHA] S wjEo) 4w
ErslAA -4 9 gt A wel CON9) A% wkgo] T Zzlo] ®EtHAvarzed E 5 2020)= A A3
7t 7V =4 S 9 Aol BdEnh S FASE ©ild mel Ao QlE Awrt Ao R of £ o] uet 7t
o] THI YFE YEE I v|FUIRETE ARESIA] Al 2 e Lits JEhd Aoz gkt

1€ ARl CONS| Wl o] the Alge] vlaf %ol
ur} 2 2ol mah At B 4 9

4) Mz

H7HEe] M%i= Table 67 Zo] SHHATE Lk &7}
H97.32), E371594.16), WL 7191.17) €22 =4
sk, 9 FE7HH76.28), B718(76.07), HIF7HHT71.59) =
© 2 VERITtHp<0.001). agk-S PlF71H4(1.83)>"27]8(—2.12)
> FE7FR(—4.40> BT —6.98)>H 27— 7.36)>
A7HH(—7.27) 22 UERETHp<0.001). bgk-2 wWIF7H7L
313602 7% =9km, AUFE} 8442 7Y Gskthp<
0.001).

9 67141 H7Feg gl vhE AR, CON(MF7H7), BR
(271%), YE(2 FE7HH), BUMIEZHE), BAESZHD),
RI(ZA71F)9] MZ= Table 72 2l Lk H7HE] vl
g &Ado] gE AR5 Lk Bo] 2otk Choi
BY 5(2017)°l w2, w57 @3] 25 dart 118
HHA ZAdgo s Qdl Late] Yolzltkes A Azl
wBateltl Al gdHaE RIZF 57.022 7PF E9kom, BRo)
2472 71 S UJEbth(p<0.001). BR& E7] 2 A

Table 6. Hunter’s color values of additives

agk Alge] AWl met dAd oz AMErt S8
omn BA((2.23)¢F CON(2.12)¢] 7F& & S JeRiTh RI
(1.74), BU(1.46), YE(1.23), BR(0.35) <=2 z}o]7} it}
(p<0.001). b3t RIS BAZ} 7H2} 27.33, 26.702.%2 CON9J
24409 W3} oA o A YERITHp<0.001). ©]E A&
So] &g o] W oz Lie ZolA | aghe 7}
sl Ao& yehget Lte] 2 e Alze] Arhg, 1Bl
7He7E galizl Aol whe ke = ket ¥ BU, YE,
BRE 717} 44.87, 44.25, 42,447 CON© H]3] vre 7ks
el o] 9A] Zbz v, 75, Ur)E o Aot vF
7Hel vlal v]SzskAY o T M EE AT G wE A

-

=y
o2 o 53] BRS 2 = 4r]go] H7t
o

1) AH|&}F 7|55 FAb
A7Hee 2Elg 6784 F7ell ti gk ©] FHappearance), ¥
AM(odor), &](flavor), 4 ZH(texture), AR Q1 7] & F=(overall

acceptance), 22H| &} 71 &= ZAFY] B2 A3l= Table 83}

Meju powder Bran Yeast powder Buckwheat flour  Barley flour Rice flour F-value
L 71.59+0.05"2  76.07+0.05 76.28+0.12° 91.17+0.04° 94.16+0.04° 97.32+0.06° 25,909.27"
a 1.83+0.03" —2.1240.05° —4.40+0.08° —7.36+0.08° —6.98+0.05¢ —7.27+0.14° 2,153.57"
b 31.3620.06° 22.45+0.08° 18.23+0.09° 12.54+0.05¢ 10.57+0.04° 8.44+0.06 17,439.51"™

) MeantS.D. ™ p<0.001.
2)

T Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.

Table 7. Hunter’s color values of Jeupjang containing different additives

CONY BR YE BU BA RI F-value
L 48.43£0.017%  42.44+0.02° 44.25+0.00° 44.87+0.01¢ 53.1840.02° 57.02+0.03" 8,278.18"™
a 2.1240.03 0.35+0.04¢ 1.2340.04° 1.46+0.13° 2.2340.10° 1.74+0.03° 82.14™
b 24.40£0.01° 20.26+0.02° 21.80+0.03° 22.59+0.01¢ 26.70+0.04° 27.33+0.04° 4,958.24"™

Refer to the legends in Table 1.

Y Mean£S.D. ™ p<0.001.
3)

*T Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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FO= BR(A.92, —0.08), YE@4.90, —0.10), BU(4.84, —0.16),
RI(4.50, —0.50), BA(4.45, —0.55), CON(4.44, —0.56) .

A AR 2 9 FHbrown), W5 @A (Meju), 7HA5E 3 UERGTHp<0.05). ©]l& FafdAF Al Aok H& Akl 23|
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Table 8. Sensory consumer acceptances of Jeupjang containing different additives
CON" BR YE BU BA RI F-value
Appearance 6.02+0.17 5.82+0.18 5.87+0.16 5.65+0.16 6.3120.14 5.86+0.17 1.92™
Odor 5.87+0.227%9  595+0.20% 6.110.16" 5.39+0.15 5.75+0.14™  5.57+0.16™ 2.34°
Flavor 5.80+0.23% 54420.19*  6.15+0.19° 5.25+0.16° 5.2040.15° 5.11£0.15° 510™
Texture 5.72+0.17 6.10£0.62 5.94+0.16 5.55+0.16 5.75+0.14 5.56£0.14 0.57"
Overall acceptance  5.93+0.22% 578022  6.01+0.18" 5412016  5.42+0.15™  5.17+0.15° 3.42"

D Refer to the legends in Table 1.
? Mean£S.D. * p<0.05, " p<0.01, ™

p<0.001, ™ Not significant.
3 27¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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Table 9. JAR (just-about-right) attributes of Jeupjang containing different additives

CON" BR YE BU BA RI F-value

Brown 5.48+0.147  6.54+0.13° 6.50+0.15" 5.19+0.14° 5.12+0.09° 4.66+0.12° 35.10™
Meju 5.2740.16 5.1620.14 5.33+0.13 5.56+0.13 5.3940.12 4.99+0.13 2.05™

Umami 5.660.17° 5.70+0.18" 5.700.15° 5.00£0.13° 4.98+0.11° 4.96+0.13° 6.83"
Salt 4.44+0.13° 4.92+0.14° 4.90+0.12* 4.84+0.14® 4.45+0.13° 4.50+0.14° 3.177

D Refer to the legends in Table 1.
Y MeantS.D. ™ p<0.01, ™ p<0.001, ™ Not significant.

3 27¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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YERSTH(p<0.001).
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YE 0.2 AH|zte] Beel “ohA] B A8 ] E(willing to
try)” ¢} “F st A2 % Z(willing to recommend)”2}Fe] <1
W& Zoliy] oyt Q3] 244 A4y Fes 7+
o2 £9Z AuEH YE>BR>CON>BU>BA>RI &2 & 1}
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o F4S o Azgitta e 5 gl
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2 £9= A9 W YE>BR>CON>BU>BA>RI 2 & UEH

Ur o] brown 547 LI otk mEA 2HAE
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g, S FHeE eSS uf 2] appearance), Ut We AlEEe] ] HE o 3Kwilling to try) 331 <]
217K (texture), P15 WA (Meju)oll et 20|12} 7|35 AR SZ(willing to recommend)°l] ¥ £ A3 =85 Yel= 2o
R fole 2ol 5 HolA| gtk WA gul(flavor)oF AW 2 AL H9ITh
Q1 7] & Z(overall acceptance)®l] 3t AH|A} 7S == A
28R FI0|a Aolv} gl o ehgon] 1 Aol 2 o
ul2 AR)Ake] Bix, = ohA] W 42 F =(willing to try)
o} FH38ta 42 % S(willing to recommend)2] Aol e} FU = dTe 2940 aHE AR o Az € 59
Sl Uehdel, Ea Bgel g 7 ERg dSehe w g EUIR LR ve 2AYL R AR AF 2
E wkg- o]l e A AFelA Shim HI 52018y 7+ = 2318 Selvbe A 2L 7-A7F gl 2= AL 9l
Agkumami)? 2 Obrown)o] VL] 715w g 2 o w TS AEI olgeH SN deH SAS 28t
g9 2 golog ZAMEQL R B e B4 21 Atk AlRe WFURE B F 9% S 44 TR
Table 10. Consumer attitudes of Jeupjang containing different additives
CON" BR YE BU BA RI F-value

Willing to try 541201979 475£0.16° 551018  5.01£0.17°  4.68+0.147  4.40£0.15 6.70""

Willing to recommend ~ 5.34+0.19% 4.72+0.16" 543£0.18°  4.92+40.07°  4.61x0.14°  4.4520.15° 5.85"

D Refer to the legends in Table 1.
Y Mean£S.D. ™ p<0.001.

9 274 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
y p p gn y P Y p g
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