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Abstract

Purpose: For dissecting the possible benefits and usages of Cheonggukjang, five different beans, soybean, black soybean, red bean,
chickpea, and lentil bean, underwent the fermentation process along with Bacillus subtilis. Methods: Resultant Cheonggukjang
physicochemical and sensory properties such as pH, amino type nitrogen, slime contents, rheological properties, and sensory strength
and consumer acceptance were analyzed. Results: Values of pH were found to be highest in Cheonggukjang made with soybean (SC),
followed by Cheonggukjang made with black bean (BSC) and Cheonggukjang made with red bean and soybean mixture (RBSC), and
lastly Cheonggukjang made with chickpea (CBC) and lentil bean (LBC). Amino type nitrogen values were shown to be highest in SC
with a value of 394.74+28.80 mg%, subsequently were values taken from RBSC, followed by BSC, CBC, and lastly LBC. Slime
contents were the highest in SC with a value of 3.44+0.36%, with RBSC, BSC, CBC, and LBC without statistical difference. Total
colony count was found to show higher value in BSC, SC, and RBSC, in contrast to the lower values found in CBC and LBC. Color was
shown to be lightest in CBC and with darker shades shown that of SC, LBC, RBSC, and BSC in descending order. In rheological
properties, hardness, adhesiveness, and viscosity were found to be highest in SC. Sensory strength analysis and sticky appearance were
highest in SC, with fermented odor being lowest in CBC and BSC. The strength of sweetness, sourness, and umami taste did not show
statistical difference, however, bitterness was shown to be highest in LBC and lowest in CBC, SC, and BSC. In the consumer acceptance
test, overall acceptance was highest in SC and CBC. Conclusion: In conclusion, SC was found to be the best bean variety for making
Cheonggukjang fermented with Bacillus subtilis, however, CBC may act as an alternative for manufacture of Cheonggukjang resulting
in sound consumer acceptance.
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I M2 W3tk (folk medicines) 22 AFE-F o] $kSM(Jeong TL
T 2010) =FAHST AE SHEY, I 2 Fsla
(Glycin max Merrill, soy bean)= Sdolr|o} | HE 7HAE AeRE A JoemKim HG 5 2011)

oA LA;FL AHEE T8 AE AUoE whulAdy isoflavone, flavanol, flavan-3-ol, anthocyanin %! saponin¥}t

o] FH3taL 7HH o] A= (Yoo KM 2011), genistein, #-& phytochemical= T gstal Q1o 2 AT

daidzein 5 isoflavoneA| o] Ae]&A =4S obF i3t ZHl= F718ka JthLee JH & Cho KM 2012).

I o} thF AH STl the theFdk A RS E A F(Lens culinaris, lentil bean)S T2 o] FH3}AL

ATHCaragay AB 1992). A gHFo] & Foll visl Ao, Fr1dy Aad &
A F(Glycine max L. Merrill, black soy bean)= 9 ZFo| =ol e GXFEE TolFEr) w3 AT )

W EE Sholl A Bl ol T, QlE B dEofA = Hs drkslbso] Fob AA st ARAFCE
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ARE W F LRl dAAFEe R Axt avle FE
3 Z7}s}= ZAo|thMin MJ & Shin HJ 2015). webA]
AT FFEEH AgEPS 1eEd A4 Fos
oe] 2FEo] RuHi oy AxAd 83 de
79| o} E 4 gl

Wol2|F(Cicer arietinum, chickpea)= Tz ko]
%11 carotenes, niacin, folic acid®} & H|IE}T] dHf{-aFo|
£ 91, calcium, sodium, copper, manganese, zinc 5 |
E 35Fo] =3(Nagar V 5 2012) arginine, phenylalanine,
methionine, leucine, lysine¥} -2 4= oju|4l g}gfo]
Fol YYFHow 55 ARty WolelF2 #k
il F910 Z(George S 5 1997) M E HA
a9 #olglgS o]83te] HEFA bread snack AF
Gergoush® THE©] H 31 QItThorsen L 5 2011).

E(Phaseolus radiatus L. var. Aurea, red bean)< 7=
TS SEsHA sl 8-S AN, BEE flela
HB]E X 5dh= WTAWORE ARREIL 9O oriental
dissertol] AME = F % dH}e]tiChou ST 5 2008).
T2 ®stE A wgl, §o1d, daE ¥
saponin¥} & -3 FAFHEES 7HA L AAT FAHH
LEEA e 54 7HA Ak FHZol didelA =
BE o] 83) WEY vie}t o] MEE S A Eol
7RI E Al 71edE dHstEe =9S skal ¢
THJhan JK % 2015).

Ao F2 Tl Bacillus subtilis 72 E35}o]
LBaAZ] AFoE Fae} AN Fol| o aie
A= Zgoll oJaf thFel EASHA FU™ caffeic
acid®} ferulic acid 52 218 FENS phenolic acid &
o] gteFo] Z7tAtKCoward L 5 1993). Hwang CE 5
(2013)2 Ha e} AR F fElE FEHo A
A P4 o= et waEH AFo] HanA &
AFRT 750 Fx1E Aolgta stk =3, A
S5 HEEAES SUiAE B ofyet QA
4% A5 =S & T JdoHHur SI T
2014), @A ga FHEH] YHdEtts L= AT
(Hwang JH 2010). Back LM 5(2008)2 =42 &<
2 E03F 9 TY o Ag@Ado] o 4%}
FrE&0] =0 Baste Aol thgh #e St
=i Stk
2 AFoAe= tiF ol9d 4714 T/ T2 A

A=A dTE YEANAGY FEH oAy 7P FES
4 E WM HKE dsAldleE 7R AEE R
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1, A=

kst TR FOoE Axd A ASE 7o}
ARZH AFe Ad T8 s7telA Fdsked AREsHA
o ol F(Yakchomyungga, Hwasung, Korea)¥} #:NE
Z(Yakchomyungga, Hwasung, Korea) AlZoA {13}k
of AREStATE A=A Az Al AR FF= Bacillus
subtilis 15893 w= KACC(Korean Agriculture Culture
Collection, Jeonju, Korea)olA] ol ALE-5FTh

2. ¥=E| M=

2 AYoA A= dFUEH)E o] &3] A=
2= Cheonggukjang made with soybean, SC), A4 TS
o] g3at A|x=3t A= Cheonggukjang made with black
bean, BSC), 2729} 72| vl &S 2:1E E3stod A=
3t A= (Cheonggukjang made with red bean and
soybean mixture, RBSC), ®olg]FS o] &3t A =3 A
= 2H(Cheonggukjang made with chickpea, CBC), HYF-&
o] g3ste] A xgt =7(Cheonggukjang made with lentil
bean, LBC) & 57}Aolth. A& Ax3t7] 93l 571A
TFY Fol F FAY suldl gt S 9ol 641
B AAAAY TFEARE AR AFdA FY FRHO
mel Fo] EFelAle AlRte] ERi7] Wil ZFEAIRES
st F& FASATE Fo FAAE AudES
AA SAE TS £02 58 oMAE A= He A
e = T A%, AFE 1ARE AlgEs 2413 ¥
ofg]FL 241Zt AEFL SECE FASIAY. FAE
FE°l Bacillus subtilis 15893 o+ WlFd 1%E HF3s)
Aok HE F 2% 38°C, F5 80% X104 40A1F 2
A EY3iEtd B4 9 d5EAS B4t

2741 g2 F3l 104 Yo AT o
plate count agar(Difco, Becton, Dickinson & Co., Sparks,
MD, USA)Bau Aol HF3E 5 36°CellA 48413 <
3tod colonyE Al T

4. pH, OID|:Ef RA B, MIS MM £F
hFe BRel O AZT PHL AT AT S

=
g0l 50 mL ZFFE A7h F 5EN U8 <7F F pH
meter(HM-25R, DDK-TOA corporation, Shinjuku, Japan)E
o]-85t pHE S8t ofvl el A4 2 formol
AAHAOAC 1990)S AH3le] Thet 79 Fo=
AZG 74 5 go] ZRS 100 mLE Y1 EFshe] &
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2% 8 5 mLol|l £F 10 mLe 54 formalin £
(Samchun, Pyeongtack, Korea) 10 mLE ¥ 37 0.1 N NaOH
£ (Samchun, Pyeongtack, Korea)®. &2 Z7g3le] E2{3}
At AdE AdFY] AL S TR FoE A
X3 A=Al T FRTE HUleka 3081 X9
& 441%E-2]7](Union 32R, Hanil, Seoul, Korea)E ©]-&3
3,000 rpmolA] 15% B¢ ARSI AL FsAE
105°C2] 71Z7](ON-12GW, Jeiotech, Daejeon, Korea)©ll 4l
AZAA FFes ST AdE A FS o 2
o8] AXEATHWoo SM 5 2006).

. Az 9 HAEY] &
AAE AFH%) = ER x 100

st TR o= Axd A MEs ATH
< "HiRE & 5 g2 FHs) AF 50 mm 7] ¥ F
color reader(CR-400 Chroma meter, Minolta Inc., Tokyo,
Japan)E ©]83t L(BE), a(BANE), b(FNE)aS =
A3tk o] w AMgE EF W] L, a, b S 7
95.00, -0.35, 3.68°]3Ath EHE T TR T
Az A=A 20 g2 50 mL Hlo]A H(Kim IS 5
1998) rheometer(COMPAC-1001I, Sun Co., Tokyo, Japan)
2 A 24 =242 Aol 20 mmel 4
plunger(prove No. 11, Sun Co., Tokyo, Japan)E A}-8-3}<]
H3lE 2 kg, table speed 120 mm/min, I YAZE= 10
mmZ 3t 7 E(hardness), #2Hd(adhesiveness), I=

(viscosity) & =73} T).

r
N

o
e

ﬂl-%?

2SHAL

WsB 7 212840 219, o 329) TISHE=R
A adolA AES} 7ZEE A HME & 9
5 It AEHIE fste] AHEH &ole o &
oA LA AT = 9| F(sticky appearance), A 54
F73 A= a3 (fermented odor), Bt EAJolA Tk
(sweetness), 21BK(sourness), 72 BHumami), £k bitterness),
ZA7F B A Aol A 3 o]l= A E(stickiness)E B
7FIES ST ol AEE 132 “olg oFF, 94
“ol o= Sttt 7IZE HIME S e 9,
WAL, vt 227 9 ARl VSRS 138 ol 4
o 94 “olF FoPE AAStY HrlEtEE stk
H7AE RS ol&ste] AAE Al A2 code”t E
% aluminum Al g T/ FOoE A= A
T4 5 g& AABIAIL 1 g 8 2FES AASH HF
54 A= 9 7|35 E BVt SR Stk ARS AR
Atoldl= d< ATES Skth

ox ki
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7. SHEN
e A9 33 NkEsily Bevhe 538 8
o] Fristglon] e Adts FdRFUAE £

staATh Aol tigh FAEAS SPSS  Statistics(ver.
23.0, IBM Inc., Armonk, NY, USA)E ©]&3}a] HAHEA
(ANOVA) & th5H 9177 (Duncan’s multiple range test)
< AAE A3 THp<0.05).

1. pH, OfO|cEf EA, MEE =M Aot

O T/7Y ToE AxS H=4e pH @2 tiF
& ARgSte] Alxg SCrt MY w2 e UERA
(Table 1), ©F2-22 BSC2} RBSC <=°]%lt}. CBCS} LBC
o] pHE 7 °l3t2 7 @2 a4 YERNRTE Lee GY
5(2014)& 5l Bacillus subtilllis MC313} Lactobacillus
sakei 383 = E¥-AHETS HEI H=FH pHeE
7.88+0.01°]2}1 stF = £ AFolA tF=E AxS A
49| pHE 9 O 2 #& Ul Kim IS 5
(1998)2 -Elvtet S A=4e] Ht pHe 7.210]22
Biustg e 2 A3oAs SC BSC Kim IS &
(1998)] HiKt}h &2 & Uep oy, CBCSt LBC
o] pHE Kim JS 5(1998)¢] HiuKRth @& AS & +
AN Lee NR 5(20132)2 SEfS} e E o] 83sle] A
TS AZsAE W SEHATES HaAy T o
o #3l7F HH3s] dojut FelH=ZRET pH TV A=
7F Advta Baste] B A543 SCETY BSCTF W
pHE UElio] o]59 A}t fAES & + UM
Ann YGQ011)= A=A pHYF €242 He A F

AT

Table 1, Value of pH and amino type nitrogen contents of
Cheonggukjang made with various bean varieties

Varieties n Amino type  Viscous material
of beans P nitrogen (mg%) content (%)
CBC” 6520027 151.74+36.79° 1.17£0.13°
RBSC 7.84+0.06° 225.36+24.44° 2.26+0.24°
SC 8.31+0.17° 394.74+28.80" 3.44+0.36"
BSC 8.14+0.03° 145.95+41.35¢ 1.77£0.21%
LBC 6.46+0.07 187.85+7.83™ 1.43£0.19°

Y CBC: Cheonggukjang made with chickpea; RBSC: Cheong-
gukjang made with mixture of red bean 2 and soybean 1
ratio; SC: Cheonggukjang made with soy bean; BSC: Cheong-
gukjang made with black soy bean; LBC: Cheonggukjang
made with lentil bean.

? MeantSD (n=53).

 Means with the same letter within same column are not sig-
nificantly different (p<0.05).

2016; 32(5):541-548
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gl Fo] oln|-alo 7 B % 31 ofu]i-ike] Broln| -3}
2 9lste] ekmUolrt /\gﬂﬂﬂ &l pH7F =5
AEE 2 H AR B S Qal gtk B A A}

£3¥ #F= CBC LBC/] pH7F Y¥kAQl AHAko] pH
b e Aoz mo W} & A9sA 28 Aow B
GE T} ol HYEE ) WolglFe 5 R vwA &

2Fo] YrolMin MJ & Shin HJ 2015) ¢&7} 2 285 =]
ZO 2, o]5& TaNT|= H ge 759 sl
T & g AT

o} = Ej) é AE SC7T 394.74+28.80 mg% = 7MY =2
e L}E}lﬂaip_na(Taue 1), TS0 2 RBSC/} &2 3t
< YelSla BSCo 7ol CBCY LBCSF A
obmzE] A S YEMHRITE Kim MH 5(2012)2

FERE QUst AI9AS AxsNS W AHTS
2 Az @u‘f%ow ofm ] A FEFo] P Bk
Ta Bustnh A=gol A opvie] dAio] F42 A
T Tl RS g4} 2Hgsle] opn|igle] FHE
HalEo] YAE Aoz O}UlLFﬁ A o] o= A
2 a7 & o] oSS ov|FTHLee GY T 2014).
3, opr] - E é*fﬂﬂ" A Lo F4 ZIEE 2]
FEHANA AT opv| e AATEFS 280 mg% ©l
Ao 2 A3kl Ut Youn KC %5 2002). A=7e] whas=
w9 7kt BlEo] o] A3k protease 2}t amylase
o FAFA 93] FFE A Hrhlee NR &
2013b). Lee NR 5(2013a)2 e} SE|E o] 83t &
TS AZEAE o FrE Z Aol7t YIAAT o
] AaFdFe FEE o8t Axg HAo] 420
mg%= E}OU SHE o] 83t Axg HF=7ol] 189
mg%=E ‘%‘8 Ze Ytk R ustgdch ol5e] A
= B Ao A RBSCSF BSC2| #4== SColl HIs]
o191 o)z} YUAATHTable 2) ofv]cef A4 e
frojzog e Avel fARRE 43S UERNATE Han
HH & Lee CH(1997)%= Bacillus subtilis®] protease= Tt
9] surface net charge, B4, T e, THO
27 9@ Bold ARYH Toll o8 S Wtk
B39, Lee NR 5(20132)% Ej2} ZE|S o] &3}
o Aas AzEAS w FEeH o] SHAHTR
T} protease EAo] U] Q4T RSty F2b JAIG
o] F& TSI & @A EAJo] proteasee] ZHE-

i §2
o o &

—
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of YL FE e L F AUk B 4Po) Ag A
FFE UFE G BEAIE 0] e Ao Ho|
b Hew, 2 9T % Yol 5o AF sue o
o @l 2 Aok gRient ool Hadde

Fole Hle &&c] "WolXER oy 7] F
EXol gt w5l tigk A7t o 248 Zﬂ_
Hrh

HAE FF2 SC7T 3.44+0.36%% 71 =%31, RBS
BSC, CBC, LBCE SCETF HAE FAFo] @& &4
& 4= QATKTable 1). Woo SM 5(2006)> 5ol
T2 2Hste A=A Az o A=
2 2.84-5.66%°]2 3, Lee MY 5(2007)2 Bacillus
< 2Yste] ATZS AxsAs W FEdE] F
2.57-5.63%°1 AL Histe] 2 AP thFE A
goto] Az H=7e JAdE S AR S U
ERAATE. Ao X HA-ELS Staphylococcus aureus<}
Bacillus cereus$} -2 Filld3} Echericia coli 01573}
Salmonella®}t 22 WY dFEFHE YERNT, cellular
osmosisE FA3TI B3R THYoun HK 5 2001). L
due YUE BUe A% FAe AX WIE B
ok 2 A3l AHE @ FFE SCollA 3.44£0.36%°] A
A% gae Jehiel] dwdel ARREFEAL L 4
Ao ARF -”', HolglE 4 dgFo= HAES o)
Yz Eth= AL & 4 AT Kim MH $5(2012)2
HABZE olgdte] A AxsAS Wl AHF I
5o Q1= anthocyanin®| Bacillus subtilis®l @+ &3}
E Uehi7] wiEel JdE dAawe] @2 Aolgtal ®
st B AT BSC A#et fAERS & & A
Lee MY 5(2007)2 £ Zo| HA=74L 32 Z =9} ilf
L AAE e 7R ALFE 953 Ao|gky Bk
v lo] & Aol T ol9)e T TR AEE A4
Fo] Zof ofof izt A7t o F OPE}E’— CEanl=

oL
U
Z o
it

oﬁi Ml o =
o ol o 1 o &

_—

Zin
% ASAHAEE THTE 4 39S |
CFUE YERHA S} SC2F RBSCF
= EARoR —ﬁ—-/] 2= $litHTable 2). Lee NR &
(2013¢c)2 BEfH AL 8.96-9.3 log CFU ©]%al SEj
AL 8.9-9.54 log CFUR 3He| 7ol A Eﬂ%%%

Table 2, Total colony count unit (CFU) of Cheonggukiang made with various bean varieties

Treatment cBC”

RBSC SC BSC LBC

Total bacteria colony count (log CFU) 8.86+0.067"

9.71+0.04°

9.50+0.01° 9.73+0.03" 8.59+0.02°

Y CBC: Cheonggukjang made with chickpea; RBSC: Cheonggukjang made with mixture of red bean 2 and soybean 1 ratio; SC:
Cheonggukjang made with soy bean; BSC: Cheonggukjang made with black soy bean; LBC: Cheonggukjang made with lentil bean.

? MeantSD (n=53).

) Means with the same letter within same row are not significantly different (»<0.05).
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ZAET ¢ @& s JERT . B &
AT M= BSC9 SC Alolol| A FARRE A3E BT
CBC% LBCE BAZASE FoakE Ul 2 3t
Uehfjo] 2 AgoA ALgS 7= Wolelgy AEd
oA ASsh= dle HAo| ofd ZIoZ AlSHH ol&
of g A= o g ojof & Zolt}

LBC, RBSC, BSC <=A1E o] FLA= AL & &
(Table 3). Kim DM %(2005)& A-#&%7} =31 A3
ol ArE BHEs Yol AN Ee} e =
O sto] 2 AL ¥Er) a1, A5 JAS
7F e AYFE ulgE Zlow Addnh B Ao
A Aozt Hoell S wlE CBC7F SCHETE O Ao] bt

Table 3, Color values of Cheonggukjiang made with various
bean varieties

Treatment L a b
CBC” 58773267 0.63+0.50° 18.50+1.22%
RBSC 47.67+0.51° 1.33+0.75" 9.73+1.14°

e 54.73+1.01° 3.57+0.29° 20.20+1.45°
BSC 37.97+2.95° 2.90+0.26" 3.40+0.17°
LBC 51.00+0.46° 1.63+0.46" 18.00+0.78"

Y CBC: Cheonggukjang made with chickpea; RBSC: Cheongguk-
jang made with mixture of red bean 2 and soybean 1 ratio;
SC: Cheonggukjang made with soy bean; BSC: Cheongguk-
jang made with black soy bean; LBC: Cheonggukjang made
with lentil bean.

? MeantSD (n=53).

) Means with the same letter within same column are not sig-
nificantly different (p<0.05).

Bacillus subtilisol] 23| ¥ra % chopsl 2o] 22 54 545

o} CBC7} Ao 24 vigag AleE el
ek SR Fo2 AR =] E4L Table 4
of FASAT. A& 7M=& A sCrt M =9
a1, LBCZF 7F8 e ks YEP AT Lee MY 5(2007)
2 Bacillus%: #%< et A4S Ax39S 9
59 W= 2.20-4.26%10° dyne/cm’(2.20-4.26x10° g/em®)
oAtk st E HF oA A x3 SC= o5 H=HH
Hoh= A5 & AS & 5 Adth o] 23= Kim JS
5(1998)°] A=A A== %, T A, F EH Al
L F FAARE Foll & GEtAIH, Hu Y 5(2010)<
AARFN Bacillus nattos AE3RE W A=+ A4S
I AEEs IR sk Z 2499 oA
ohl gl g FE HFF e &
+ AgeIM M FE A= Co} LBCHS &
AAET o= A WollFge A}t HEAY F
7 ez AaEy AYgFS A7) Fop & £
EA4o] oAl Ao=m Am T FaAgo] ke A
ISttt ojmlolw 59 gho] 45 FA4S
AL 93K Chae SG 2007). & A3 A= F2HA
SC, LBC, CBC, RBSC7} BAIZS®E {oxt& e
o 59 =& &S UEo] 40l 545 7S
T AR, BSC7F 7HE w2 29 & JERyo] F
go] grol TAACE FoAE UEH & 3ol
AL Jeith A5 2o AL <Hipge 4
zH= E2J(Chae SG 2007)%0d] ¥ AFo|x= sCet
BSC7} AR Z Foat glo] “E” EAS 7HA U
a1, BSC9 LBCE SC9F BSCHT}F “&2” EAS Yehy

o of\
Of

@

arr rr
=
iu|
o

i
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=
-
ak

j =4

of o
[o

&
%0,
52
o

o
ru
Lo me v -

O
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X o
ri
iy

tlo Jm ¢ me £ o rlu i 4
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ttlo
i)
)
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Y
rlo
w2
A
o

Q
K
ko)
oo

o =
£ RBSC°|21e™, CBC, BSC, LBCE= EAAo®E {9
25 YeERA] ¢k B2 JAS zhetia Hriskidh

Table 4, Rheological properties of Cheonggukjang made with various bean varieties

Treatment Hardness (g/cm2) Adhesiveness (g) Viscosity (cp)
cBC” 83,766.67+28,396.76 " -56.00+7.21° 1,469,372+139,279°
RBSC 169,500+28,116.90° -51.33+5.13° 2,406,106+449,015"

SC 247,500+4,936.60" -63.67+2.52° 4,924,678+857,297%
BSC 198,133.3344,3741.78" 22.00+16.46" 4,426,662+413,203"
LBC 55,343.33+7,080.75° -62.33+4.73° 1,125,915+516,829¢

Y CBC: Cheonggukjang made with chickpea; RBSC: Cheonggukjang made with mixture of red bean 2 and soybean 1 ratio; SC:
Cheonggukjang made with soy bean; BSC: Cheonggukjang made with black soy bean; LBC: Cheonggukjang made with lentil bean.

? MeantSD (n=53).

) Means with the same letter within same column are not significantly different (»p<0.05).
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Table 5, Sensory evaluation results of Cheonggukjang made with various bean varieties

Korean ] Food Cook Sci

Attributes Descriptors cBC" RBSC SC BSC LBC
Appearance Sticky appearance 3.42+2.02"% 5.50+1.43° 6.84+1.92° 4.16+1.88° 3.3942.15°
Odor Fermented odor 4.45+1.83" 6.03£1.79° 5.34+1.88" 4.58+1.95° 6.08+2.15"
Sweetness 4.08+2.08" 3.89+1.78° 4.34+1.51° 4.11£1.97° 3.95+1.92°
Tast Sourness 3.95+2.08° 3.55+1.91° 3.32+1.47 3.8242.38° 4324233

aste

Umami 4.1242.10° 4.11+1.82° 43142.11° 3.97+1.92° 3.78+2.30°
Bitterness 439+1.91° 4.68+1.82" 4.37+1.88" 4.00£2.19° 5.39+1.95°
Texture Stickiness 4.6622.02 5.24+1.58" 6.16£1.91° 4.97+1.68" 4.0041.74°

Y CBC: Cheonggukjang made with chickpea; RBSC: Cheonggukjang made with mixture of red bean 2 and soybean 1 ratio; SC:
Cheonggukjang made with soy bean; BSC: Cheonggukjang made with black soy bean; LBC: Cheonggukjang made with lentil bean.

? MeantSD (n=53).

) Means with the same letter within same row are not significantly different (»<0.05).

o] d3¥= &4 Z—‘ZMH A= A FH vldeh=
235 Yot S5 A=F daFHv M =2
Z1& LBCS}F RBSCo| e, 30 2+ SCo|3lal, CBC
ot BSCE 758 =4 2837t =4 S AL &
AN A=A Ha A F AIREY] ] wel o
2 A=ATTY protease®] 2Hg-& o} ofm|it
o] HArt hruol FEjo HAIGEER 1
(Lee NR 5 2013b), T3 A 5& G490 282
3k 7}5 EZ(Yoon KH 5 2013)% H3j5 o] &
el dcle] He A Oi °L8124 At B AgolA= 7]
3 EAL 9 & F= FF% =4 HEF+= RBSC
o} LBCollA 71 ﬂs}ﬂl HrrE e, daH7E B
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u]- ZAure Fo| 212 gyt A=3 OA kA A
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SC BSCLZ 574]7(4 oz _Prg]j]. o-lo] 1/1—_0_ %}1\.& q_E]_LHo%
1:}_ o]o].oﬂ 17:11 ’%ﬂ?ie [q] :le%o]‘— 41:‘— SC7]‘ 7]_;9
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Table 6, Consumer acceptance test results of Cheonggukjang made with various bean varieties

ZARSIATE A=
4=74(8C)°l 7V =

Descriptors CcBC" RBSC SC BSC LBC
Appearance 5.05+1.72"2 3.97+1.85" 5.71+1.94° 3.24+1.68° 4.87+1.91°
Odor 5.39+1.73% 4.58+1.81° 5.63+1.76" 4.95+1.89% 4.68+2.08"
Taste 4.76+1.70° 3.95+1.59° 5.21%1.66" 4.11x1.81° 4.29+2.08°
Overall acceptance 5.18+1.90° 4.18+1.66" 5.42+1.90° 3.95+1.99° 4.18+2.10°

Y CBC: Cheonggukjang made with chickpea; RBSC: Cheonggukjang made with mixture of red bean 2 and soybean 1 ratio; SC:
Cheonggukjang made with soy bean; BSC: Cheonggukjang made with black soy bean; LBC: Cheonggukjang made with lentil bean.

? MeantSD (n=53).

) Means with the same letter within same row are not significantly different (p<0.05).
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2 e YE A, Wole]Fs o] 8ate] Alxd A5
(CBO)¥ A FE o] &3t A=3 H=7(LBC) pHE
7 olFtE W2 ks YERlATh obn=E FAE SCrt
394.74+28.80 mg%= 7MY E2 w2 YEeH, o
S =% RBSC7} &2 #& WehHRIA BSC, CBC, LBC+
AL obml b A e YEISY HAE g
SC7} 3.44+036%= 7F& +=3ka1, RBSC, BSC, CBC,
LBCE SCHT HAE FATo] It A=749 nmAy
E ASAHEE TTTE 4 3519 W BSC, SC, RBSC
AtolellE BAIRSE foake fller, CBCS LBCE
FAACE FoatE YERH @ 3hs UERITE &
HEANA A=7F /M =& A scela, LBC7} 7}
32 s UEtE == SCeF BSC7F SAIZR LS
2 o)At glo] =9kal, BSC, LBCE e 78 vl
At BeH7F A= HrF Ay BH35 9fe] M =
< S YUERd 22 SCol®lal v RBSCo|UoH,
CBC, BSC, LBCE= EAIFC 2 fFox2 Yeh A &1
@ HAe Uehidth F53 =7 $83 = RBSC
o} LBCOIA 7V ZstAl %7 =H3lon, F33 A4
a7 v HrE @ A2 CBCe BSColA AT Tt &
Aol A e LBC7F 7P 748kal the- o g% RBSC
o]eH, CBC, SC, BSCE FAALE {93 glo] ¥
S S YIS B30l J== SC7F 7HE =%e
), LBC7} SAACE fFoakE YehiH 7Pt ve gk
< Btk 7155 Wt A 9 S49A= SC, CBC,
LBC7} BAXCE FoaE YEA &1 £ 7|3 =
=2 Yehigla, ¥AlE SC, CBC, BSC7F £ 7|52
Uehfglon, 8o SCe CBC/F & 7|3 5S YRy
gom, £84 7125+ SCo CBC/} £& 7|35 E
eIt 22Axo=w gofst /o Fol Bacillus
subtilis 7= ©o]&3te] FAx4ES Axsted /Mg 284
Jd AL UFYE & F AMANL EE SHAAE
Bacillus subtilis 7= Holg]Fo] &83l= 7lo] a3=
ds & F I
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