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Abstract

The purpose of this study was to evaluate the quality properties of Meju prepared by inoculating two strains of Bacillus
amyloliquefaciens HJ5-2, and Aspergillus oryzae PS03. The three soybean varieties that include Daewonkong, Daechan, and
Saedanbaek were used in this experiment. The fermentation temperature during the Meju aging varied at 20°C, 30°C, and 40C,
respectively. The physicochemical analysis of the soybeans, showed that the cured protein and fat contents were 34.83~43.49% and
12.91~18.90%, respectively. The pH and total acidity were 6.47~6.93 and 0.11~1.22%, respectively. The change in appearance of
the Meju was that the yellow-green mold was well formed on seven days at fermentation temperature of 20°C and 30C, but at
40°C, there was minimal mold formation and cracking of the surface. The amino nitrogen content was highest on the Daechan Meju
at 621.83 mg% for seven days. The amylase increased as the fermentation period increased in all samples, and the protease increased
rapidly until the first day of the fermentation, and then gradually increased thereafter. The total number of bacteria increased or
decreased as the fermentation proceeded to 6.66~10.07 log CFU/g. The mold counts increased with increasing fermentation period
in the range of 6.38~8.79 log CFU/g.
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N =2 459190 = thA| F7Fok= & st F2A4|o]th(Cho & 2016).

ojof we} AFAA A= TRt A AFO] ATsta AR

22 2te] o F(Meju, Korean style soybean koji)= A, o] kA A7IA] 13t AZ /o] o]20jA| 1 Qlon, &
R A3 5 AFY dRE oldHe AE T Ead T AFFAIME FHo| St AFREoR F FES MY
Fold, WjF2] F4o] uzt 7o L& dH3= T3 SFaL A|&AQ1 AE7} o] F0]R|aL AtK(Shin DH 2008; Kim
A5 LA o|tk(Shin 5 2018). W] H& T2 L

= S 2017; Gholamhoseini 5 2018).
Hofl A A oA} X maRof7kA] 1 AH|A o] Thefs A A AT Ax Al X} Ada v day 5 37IER
Qlo] AtdA W Au|RE9] FHAlo] Eolx| 1 Qth(Zheng S B sk Solst = ](Asperglllus 2x Mucor 2, Rhizopus
2011; Jung 5 2016). L U AF w2 FAF A= )7} vl5= FHo %"5:6]'1 3 Yol xS 295
Ol5hd 20154 1% 53909, 20164 1% 569¥o w2 Z7)s5ich L Bacillus & H|¢-0] ZA161HA Tz BalgAS AYAsH

7t 2017d90]= 9909 Yo 2 FHAstYom, 2018of= 1% = & "WF9 FEAQ] TaTv} o]FolXHA gtat FujE A
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/d3tth(Yoo & Kim 1998). SHA|RE 0131 J«L JollA erEd
Q1 aflatoxin ZH2 =44 FZo|y AlFEH(B. cereus) 2
AL 010114- 2 3101 AE A= ,4 U]/\ﬂ‘j oFx 401] rﬂo]-ﬁ-
23 BA 2 AJAIE] T 9ltkChoi 5 2009; Kim 5 2010). ©]
23t w5 AAda ZAMS siEst] siA folldt 5
Al AA|5Zo| &5t Asperglllus £0|U Bacillus £-& 01-,%
oz YEelol 47 9B Folt W o] AxET
TH(Chang & Chang 2007; Kim % 2010; Cho % 2016). ﬁ—_’-

H| ol ek 9] AR wWFo WERRHA 54, w5
WEE S4T R, WEe LAGAE SHL 5
2017; Shukla 5 2018; Xie 5 2019) 5°] H11E1 QJoH,
2 AT 72 W39 TAE 37 54 9 58 TUE
2.2)(Yun S 2012; Hong S 2013; Jung S 2014; Lee S 2016),

|0 t]E F/(Kim 5 2010), w52 %QE*&(L% 5
2013; Jeon 5 2017) S°0] R EQ1, 4L o]&3dlo] Ax
g W|%9] EX(Lee S 2014; Cho S 2016)S 3] 7HsA<S
ZARE AFE A7 HAEJIA|GE ndE H H ARIA| 9
£ R25E 99 o we A7) Basi,

2 AFoA= AR YRAR 2ol 59| nPE b
At AdA o] FEAT/EE Sl 7| 2ARE AlFStaAt 1
91 Bacillus amyloliquefaciens HI5-22} 3330121 Aspergillus
oryzae PS03 2E9| HF5 EdHTE FFoto] HFE Axst
Sloe, WaH 3 WELLO] W BLAE TABN

ol Jied
S H

Hl

|

=

ol

1. SgteF 3 9 HIF M=
E A5 o AR E Eordal il Bajiso] 9435 HE
A= S Bacillus amyloliquefaciens HI5-2 52} Aspergillus
oryzae PS03 H-F2A] 325 Q| EA-LAIE (Korean Agri-
cultural Culture Collection(KACC), Jeonju, Korean)o]| 4] HoF gt
o} A5l tH(Lee 5 2014). Bacillus amyloliquefaciens HI5-2 ot
= LB broth(Difco, Sparks, MD, USA)of| 37°Cof|A] 18A|7F uf
oF=l HJROD: 0.5, 10° CFU/g)S ARR3IAOH, Aspergillus
oryzae PS03 7+5= PDA(Difco Co., USA) HjR|of] FH=3}o] 25T
oA At vjFste] AL FL IR 1x107 spore/gR 3|45}
of ARESHIT AMEE T FF2 tf¥F(Daewonkong), ThEt
(Daechan), ATH(Saedanbaek) O 2 2018 =7H4] %ﬂ]—ﬂo
(Bd EEaAeNA 785 AS ATt #HE Az
Cho 5(2016) & Jal= A XK &, 2429 3= &
Al 2 R, 23£2°C, 15 h)gk th 307 52t = w7 &
oIty olE AYHEUTH(Kyungchang Machine, Kyunggi
Kwangjoo, Korea)& ©]-85t7] ¢&lo] HFs| Zep7tH g7
u]E A7 (steamer)0]] $E & do] Zo|] 227] AFs

o o

ol W 5 EW 54 s 525

713 308 59 %‘%0]7] ks 1‘4'2 %x}% = 7414101 Ui
o © olar} Hxg WA, oi7lo] Mo
T ST E 2 1%viwyR] S5 & 21
Floleg Egotlet ol 3= uhafisto] H g i
500 g9 Z7](6 ecmx12 cmx5 cm)E 5lo] AT F AZHISFE
AZSHGE ol2 2 WY F WYY LEE 0T, 0T
9 40CE g2jste] HFE 109 59t DRAIZ|HA 3L 7F
Ao WA ARES BHGOR St

Jw-l

W

 Slz=E0| ME EA

OJEE.,] AEEAL Shin 5(2019)9] YHE A1 E 51F
t}. S8 e FHQJASLEZA7](AND MX-50 moisture
analyzer, Tokyo, Japan)Z ©]-&35}¥om, otz 3JIEk
Micro-KjeldahI®}¥ ©. & 1.5} 7](Tecator Digestor auto, Foss,
Laurel, MD, USA)Q} A5 T 21841 7](2300 Kjeltec Analyzer
Unit, Foss Tecator, Laurel, MD, USA)Z 24351900, ZAA
2L 6252 SF9tE ZAH $HF2 Soxhlet(SoxtecTM 2050
Analyzer Unit, Foss Tecator, Hoganas, Sweden)& ©]-&35}o]
diethyl ether2 &3t Th2 A5l o, 23| & 3=F2 7
7133} =2 (DS-84E, Dasol Scientific Co., Ltd, Hwaseong, Korea)
£ olgs JUsishEon Bt B3R S 100
FYROA 2, TN, AT U ZARE W P

Al BFATHWoo 5 2018).

3. SEieF 3 0FQ M = pH Y AL Big)

EHTE A5 WY 4 5 55 L Ea2d o
£ pH ¥ AHzE AOAC(2000) ¥ O 2 =H313ict pHE
10 g A= 90 mL(wiw) SF5 H7Iete] +A3eE o
HAHE2](10,000%g, 10 mim)sto] AojZ A5HS pH meter
(Metrohm 691, Metrohm, Herisau, Switzerland)Z <75} t}.
A 10 g AR 90 mL(wiw) 2528 Hrlsto] #Ast
941, YAEZ](10,000xg, 10 mim)gt & AHS-9H 10 mLo] 0.1
N NaOHE #H7151HA pH7T 8.3 SEHOE slo] 4AH|EH
NaOHS] mLE =435ttt BE AsL 33] HlE ZA35}0]
B EEEAE YER AT

S

g.‘?—r HE HIFQ =AM = 0| cEfEA &tk Bi5}
E“?F g A WF $4 5 5 € dElkd o
£ ofr] lr_EH Z 4 (amino nitrogen, NH,-N) $HF-2 Lee 5(2014)
HFH-S Z315ka] formol AAHO R ZHSHYATE A|5H 5
mLo] ZA-2N formalin 10 mLe} 222> 10 mLE Yol &
&35t o2 0.5% phenolphthalein &8 2~39-& #7}5}0] 2
Ao =2 3199tk 03719 0.1 N NaOHZ Yo v]Z4o] 2 j
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7H2)9) Y o]-golo] ol e A4 Fere A&l

5 SEiRFE T HFQ M 5 SAEM g

EdTE AL v 4 5 5 L Haleo o
E 848407 g-amylase?} proteaseES =75 ). a-amy-
lase 42 1% 0.02 M phosphate buffer, pH 7.091 7}-&-4 &
& 3 mLo] A& 1 mLE H7F5to] 40 ColA] 1027t §ESA]
Z1 3 10 mL9] 1 M HCIS J7Iet & ¥hg-S SR A AT o]
2o 1 mLE F3F 2 10 mL 8 2 =3} 894(0.005% I+
0.05% Ky H7Iet & E33FEA(T80+ UVNIS Spectro-
photometer, PG, Instruments, Alma Park, UK)°]| A 33 (660
oy S5 ZABS 10 mLe] | MHCIE ol 8
F4 T A2E Yol e W LN ke 2gelsich
@S 2L | mis} 1B U HE 01 mg@ Eofet
S 1 wnit® 2 5lo] AARSFITHVon W 1993). Protease 24
0.2 M phosphate buffero]] 0.6% caseing &3[5}o] pHE 7.0
o7 HAR thE ol 7|E8HoE s3It 5 mL 7] -8
of 1 mL AlgHS Fof 37CofA] 10& &% BFAIXl & 5
mL2] 0.44 M TCA(trichloroacetic acid) &2 7515t o]
£ A200A 30& 59t AR ohg o]7H(No.2, Whatman,
Buckinghamshire, UK)5}o], ]2} 2 mLoj| 0.55 M Na,COs; -&
o 5 mLe} 3]4] % Folin reagent 28-S 1 mL 75| A&
oA 30 Bt AU o] & ZFFEA|(T80+ UVNIS
Spectrophotometer, PG, Instruments, Alma Park, UK)O| A &%
T(660 nm)E =75t} Tyrosines BE=3 2 5to] HE
2HE 2A5AOH, 12 B tyrosine | 1g AP 5

HE | mnite® YEFYUtHLee 5 2014).

flo o2
ﬂlf-r o,

o]

6. ST M3 HFQ =4 F D|dSe| H3

T E AT vFe 4 F 55 € a2k o
2 ogEe Wake 334 9 B80| £8 2AA. o
T AlE= 09% NaCl A0 5 103 34 o] o5 TA2 2
2 34519t 95+ PCA(plate count agar)of T 5}o]
37°Col A 24X7t &7t Wi FRt & A3/dH colony =5 A5t
o] log CFU/gC 2 YERNSITH(Difco Laboratories 1984; Shin
S 2018). FFol4 5782 PYM AR EE-E o|-&51of 3MAL
o] ALgHTIAIS} Shin S(019)2] WS Hxstel ZHohel
O BT AlEE PYM A2BE0] ET T 2502 o
71014 39 B T T chare ks hgAe] ol
Wois| FREA o A B0 Fo2 AR log
CFU/go. &2 HA|5}9ct.

7. SHAzZ
SPSSE-A| package program(version 12.0, SPSS, Chicago, IL,

AFAESUPNA

USAyS o]&sto] Hidt EFWHAE AMRESI Baal2
one-way analysis of variance(ANOVA)Z B]|i 5} Tt Duncan's
multiple range testo}o] 5%(p<0.05) F-SFo| A HHZ o=
CFEu e AAshe] RS

2t o D&

HZZO 4E 84 I HF2 =4 T 2d He
Al

A3} Table 104 Hi= vie} Zho] FFHE {9l
HERH AT 8 S 6.53~8.79% E0]9lom, Rkl
2 g2 Aol 43.49%= 7P =L LT o]
77} 34.83% 9 36.17%= UERgT 2AH SFS 1291~
18.90% HLE 2TZ] dhsfo] 71 wotd o] 71
22 pFolqlnt. 23 T2 5.47~6.73%0] 21, T
SHE2 27.30~31.78%% LFEFITE Medic 5(2014)2] E.110]
A Z9] ol bR oF 40-41%2HL shlout 2 A A
ol A EFH > 2q W A2 5 =%th
TR, Kim 5(2014)2} Shin 51(2019)2] EilofA Ak 2 ot
£ Foll vl =2 oid obgy W2 A IS UE
ATHY Haste] 2 A Aol fARRE HFS HAth
EFFE JEoto] Ax vFo 4 T F2 AP #
Sh= Fig. 13} ZSlh. Fig 104 Hzo] ¥a 4y} Ira 7d
o WjF ARE vtoR Aot YRE It 20 F5 4 8
B2ro gt g S Btk &, 48 49F v FY
oy Wol= 82k 20T} 30T A T w2k izt
H3o] AL F¥ol7t 27 FAEHUU TR 7dH HF
A= FEM] FZol7t & FA= o] o WEE U o
Auh, TG 40Co A= TF2E 20T} 30Tl &4

Table 1. Composition of moisture, protein, lipid, ash,
carbohydrate and Meju yield of 3 soybean cultivars

General Cultivar”
component (%) DWK DC SDB
Crude moisture 8.79£0.07%  7.73x0.11° 6.53+0.03°
Crude protein 34.83+0.14°  36.17£0.14°  43.49+0.08°
Crude lipid 18.90+0.04°  18.38£0.06°  12.91+0.01°
Crude ash 5.70£0.02° 5.47+0.05° 6.73£0.02°
Carbohydrate 3178033 31.33+0.32°  27.30£0.37°

D DWK: Glycine max L. Daewonkong, DC: L. Daechan, SDB: L.
Saedanbaek.

2 Mean separation within columns by Duncan's multiple range test
at p<0.05.
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Fig. 1. Major images of Meju samples during fermentation with multiple starters. DWK: Glycine max L. Daewonkong,

DC: L. Daechan, SDB: L. Saedanbaek.

3 vFuch 3go] F4ol Hglom EHo FehiE Sl
T 4 Agich BEERE A9 R 49 G Hx
o that wFo] Hla] AL kol A Fgolst FAE UL
Kim 5(1998)& 4. onzac B%0] % 0] g3 Wazo| Fo]
Mo wa 7] Aol 4 B2 atwA &
Bk Fobnka shelek. meba] vl%e] 44 5 99 W
sk B 9 waewd g ngRo FYHES A
ekt Ro.g Ak,

Ol

2. SeinF 3 HFe =4 S pH & A W3}
TR0 et A2 HFE 10Y 5 Tas
A 3L 7HA 08 AgE AFste] pH 2 AH=E 54
A3z Table 2] HEFH QUT}. pHEF AFew= Ha7E 19
A Aspergillus % R Bacillus % 591 9t 23 A4
Yol grof mhet gEbth(Yoo & Kim 1998). pHE
g A7 da2r 20T A YT HSeH 6.50~
68), TZF | F(pH 6.44~6.67), AH W ZE(pH 6.51~6.65)%
UL, TaLE 30CoA= ti¥F HF(pH 6.56~6.85),
ozt S5 (pH 6.54~6.93), A W] S+(pH 6.55~7.31) == ©]
Rom, TRLL 40CoA = YT H(pH 6.75~7.14), o
2 HZ(pH 6.67~7.02), el H 3 (pH 6.75~7.09) M & o
A2L7 woMd4E pHeE 7 UEhHth oA Rl
7t E2E w0 RS @ 1A ZdeEpo] A AH
uhe} o) Y 5ol F714 230l FAE AL Bacillus & 5
7t o 7ot A pHZE AohE A0 2 BRITHKim 5 1998).
7o) AP o] Hidh= ¥ 27| BE AlRIA W aE
ojHTt Ha A 7IZte] Skl wet SUIet A=, T
BL2E7F R 20T A5 5719 Fol A YeRgT Cho

H
ON Jlﬁ
I

=t

A

oL

ol
-
=)

1) e [ e

=)

olN

olN

52016y H|F9] pHO} A= 7 Aleh= 50 ubet &
2HRIThL 51121, Yoo & Kim(1998)> A HE = 33k A
B4 WF9 pHe} At E &7t A3 AR Zpol7t A
A GEPtthal B st wheba] £ o] Aol A HF
9] pHe} TAZ} Tt 2A] Yehd AL §-8+F, E5 L a2
T Y gaxAdo e YaYrrt 27| giEoR AlR
= tk(Shin S 2018).

3. BEhrF FE miFel =4 S of0|cEfE A &2k #s}

ot da e HF T S| ZoiEg ek
t FEAREA of|Eda o] SV AL pro-
tease 2§02 A HA4Tt FAshy] fiZo|th(lee 5
2014). Fig. 2014 H2o] Bekats HF wF9] £4 F oyl
TR 2 TaT|The] SRt wet SUtsle A%
S Btk FHE2E 20CoA= TR 1097H] BE HF
AlZ2of| A Z7F6FR 0 1(219.70~578.23 mg%), a2 30T
NN HEF HlF= TE 4U(55.83 mg), Xt vlF= TR
74(621.83 mg%), AT HF= 10Q9(567.62 mg%)°ll oFu] i
gl ghgol 7 wokth WAL T 40 ColA = TaZ7
oM R 19714] F45] S7Ish7E 2a 4 o]f2E &
WolA F7F = ASHETH218.30~494.47 mg%). Cho &
(2016)9] AolA Al & FFolE BFIFFE HE o]
32 xRS o) Laz7]o] ofu| g d4 o] oF
100.00 mg% BEF oty Higk 23t £ AF o] Axpe} vl
& Ed tha w2 FES e B3, ofv] ke da
FFY Aole 5, TE2E, YRV 59 Faxdd
uhe} #ojshs aazg 2710l th27] wgo] YehARt
(Shin 5 2019), & Ao = B HF AR EdtFE
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Table 2. Changes in pH and TA of Meju during fermentation with multiple starters

Fermentation Cultivarl) Fermentation time (days)
o U1V
temp. (C) 0 1 4 7 10
DWK 6.50+0.02° 6.52+0.02°° 6.62+0.015° 6.64+0.03% 6.68+0.01
20 DC 6.47+0.01 6.48+0.00% 6.67+0.02 6.44+0.20% 6.60+0.02
SDB 6.51+0.02% 6.560.00% 6.65+0.02 6.55+0.30%° 6.65+0.014
DWK 6.57+0.01 6.56+0.01°° 6.80+0.09" 6.84+0.02° 6.85+0.01°
pH 30 DC 6.59+0.01<° 6.60£0.00* 6.93+0.024° 6.540.40™ 6.80£0.02%
SDB 6.66+0.01¢ 6.55+0.03™° 7.31+0.11% 6.91+0.06% 6.90+0.01%
DWK 6.75+0.04% 6.76+0.04% 7.11+0.02 7.14+0.03% 7.02+0.07%
40 DC 6.67+0.01<° 6.68+0.01°° 7.00+0.00%° 7.02+0.014° 6.9440.06%
SDB 6.75+0.01> 6.75+0.00 7.09+0.01% 6.93+0.03"% 6.88+0.01%
DWK 0.11+0.01% 0.60::0.02°* 0.81+0.02¢ 0.98+0.02% 0.94+0.025¢
20 DC 0.15+0.00% 0.52+0.02™° 0.68+0.01< 0.88+0.025° 1.22+40.024
SDB 0.16+0.01% 0.58+0.01 0.66:+0.00° 0.89+0.01%° 1.13+0.04%°
) DWK 0.12+0.01° 0.70+0.01¢ 0.82+0.025 0.83+0.01% 0.96:+0.024°
TA . .
) 30 DC 0.11+0.00° 0.60+0.02°° 0.59+0.01<° 0.90+0.01% 1.04+0.024
0 <,
SDB 0.14+0.01% 0.69+0.01¢ 0.45+0.00™ 0.78+0.01% 0.88+0.00*
DWK 0.46+0.04° 0.69+0.02° 0.75+0.014 0.70+0.02" 0.76+0.014°
40 DC 0.46+0.04° 0.69+0.01° 0.67+0.025 0.70+0.01" 0.80+0.014
SDB 0.48+0.02¢ 0.70+0.02° 0.67+0.015° 0.68+0.01" 0.83+0.00%

Y DWK: Glycine max L. Daewonkong, DC: L. Daechan, SDB: L. Saedanbaek.

? TA: Titrable acidity.

? Any means in the same column followed by the same letter are not significantly different by Duncan's multiple range test (p<0.05).
9 Any means in the same row followed by the same letter are not significantly different by Duncan's multiple range test (p<0.05).

800 -

=
=]

——°CDWK —a—20°CDC —i—20°C 5DB
<@ J°CDVWK --- - IFCDC

[*]

=

=]
=)

<ok 30°C SDB

Amino-type nitrogen (mg?%o)
13
(=]
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Fig. 2. Changes in the amino-type nitrogen contents of
Meju samples during fermentation with multiple starters.
DWK: Glycine max L. Daewonkong, DC: L. Daechan, SDB:
L. Saedanback. Error bars represent standard deviations
(n=3). Means in row with different letters are significantly
different(»p<0.05) by Duncan's multiple range test. “p<0.01,

sokok

9<0.001.

HEs7] o] 2axd & FaLER ISt ofv]ie
Hdt dFolle e € AR AmdH.

4 = S48 s}

B3 JE W9 £4 T a-amylase@} protease®] &
& 4L 243 ATE Fig 30] deidTh Amylase= 3
9] FmgE 5ol F4of| Tojsh] HEo] Fast FE 7t
T2 A Uth(Zheng 5 2011). HF2] a-amylase &
A8/J2 Fig. 3204 B0l HHEL2E 20T 9 40T ¢
LE dF ARA a7 F7MEEE FUetloH
TR2E 40CoA 1 5719 FHo] & A= Yetgth &
JL% 30CoAE ZHz Tra %7 22.80~23.63 U/go| A HaE
49l0] A&H 07 Z7}et0] 4551~54.05 UgZ 7H =9t
o 9E 1090l 31.45~3830 Ulgs AAst= 43RS Bk
olggt A¥= 7] 1 Kim 5(1998)2] Aol A Bacillus
subtilis@} Aspergillus & SO 2 o] A X3S HF9] a-
amylase SR ThA =2 Z7-E YEFH AT} Protease &
284S 233 A Fig 3boA B uie} Zo] nE m3

W~
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Fig. 3. Changes in the enzymatic activity of Meju
samples during fermentation with multiple starters. (a) a-
amylase activity, (b) protease activity. DWK: Glycine max L.
Daewonkong, DC: L. Daechan, SDB: L. Saedanbaek. Error
bars represent standard deviations (n=3). Means in row with
different letters are significantly different(p<0.05) by

sk

Duncan's multiple range test. ‘p<0.05, “p<0.01, *"p<0.001.
AlZo|A TR Z7|A TR 1974 = F4 5] 7kttt
71 o] 2= AR F7Fehe A H Tt Protease=
T das4d 5 8= sl polypeptide@}t ofw| At 5=
igote] T 9 2383 =ola WS AHA = T8t I
TS Stth(Lee 5 2014). £35], § a2 % 30Co|A] protease &
2840l 7 EotoH, FSEEE il v, izt v
F 9 Aol wF=7F 22 IR 4U(728.75 Ulg), ER 7Y
(777.08 Ulg) ¥ grg 10Y€(776.25 U/l 7F¢ =2 e
Uehfo] B3 Xfol g uech. ol %A Fig 29] ofulix
&4 obeo] Aol Aot vttt ARG Lee 51(2014)2]
HaoA e 270 wet protease E4do] HEHHIL K
1 Stled, & AR HF AR Al F FE, o5 T
BRE 59 Hazxyo| fE27] fiZog Ktk E9], H

#
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Table 3. Changes in total aerobies and molds of Meju during fermentation with multiple starters

Fermentation

Fermentation time (days)

. Cultivar”
temp. (C) 0 4 7 10

DWK 7.16+0.10°2% 9.59+0.10% 10.19+0.0142 10.09+0.03% 10.04+0.01%°
20 DC 6.86+0.01 9.7440.00%° 10.11+0.02*° 10.08+0.20™ 10.10+0.0242
SDB 6.99+0.02"° 9.7240.00% 10.18+0.024¢ 10.02+0.30%° 10.06+0.01%°
DWK 6.66+0.10% 7.8240.10™ 10.05+0.055 10.18+0.08"* 9.43+0.05®
Total aerobies b De Aa Bb Be
(log CFUIg) 30 DC 6.82+0.09 7.52+0.16 10.110.02 9.98+0.40 9.06+0.02
SDB 6.93+0.01% 7.95+0.03P 9.91+0.11¢ 10.02+0.06™° 9.96+0.015
DWK 7.16+0.06™ 9.97+0.21% 10.1140.10% 10.12+40.07* 10.07+0.215
40 DC 6.86+0.18™ 10.18+0.05 9.96+0.05 10.04+0.06™ 10.06:0.17
SDB 6.99+0.45% 10.02+0.17° 9.85+0.08"° 9.88+0.10%¢ 10.02+0.06™°
DWK 6.56+0.10% 6.89+0.05"* 7.4240.07° 8.7240.04"° 8.42+0.095
20 DC 6.67+0.08™ 6.87+0.08°° 7.86+0.03°° 8.79+0.06" 8.56+0.1252
SDB 6.38+0.11% 6.47+0.14"° 8.05+0.04% 8.40+0.07* 7.94+0.21¢
DWK 6.56+0.08 7.65+0.085 8.08+0.10™ 7.65+0.10%° 7.37+0.07<°

Mol .
(log gl__‘,i;/g) 30 DC 6.67+0.09" 7.47+0.16™ 7.93+0.08%° 8.19:£0.09%° 7.56+0.15%
SDB 6.68+0.01™ 7.06+0.03% 7.56+0.17% 7.344+0.07% 6.4340.08™
DWK 6.56+0.10"° 5.56+0.08%° 4.49+0,14 4.48+0.15™ 4.99+0.24%
40 DC 6.67+0.08" 5.7440.06% 4.48+0.16™ 4.56+0.03 4.42+0.05™
SDB 6.38+0.11%° 5.59+0.025° 4.43+0.10* 4.04+0.07% 4.26+0.10>

Y DWK: Glycine max L. Daewonkong, DC: L. Daechan, SDB: L. Saedanbaek.
2 Any means in the same column followed by the same letter are not significantly different by Duncan's multiple range test (p<0.05).
3 Any means in the same row followed by the same letter are not significantly different by Duncan's multiple range test (p<0.05).

9.06~10.07 log CFU/gO.& Z7}a}AL} 7hAstgict Zio]s
= 6.38~8.79 log CFU/g 9| & A r|7to] Z71d4-2 &7}
SEUTh ool A= HF A F Al TERAS 2% 20T~
30°ColA 7E7HA] RS o] AFT Ao w Helth ukt
A, BttFE JEsto] HFE Axdod njgEshie
2 Hgstal #Eek ARAE Aol 7k & Zlolth

ZHAle| 2

H R0 =225% AGENDA ATANRIZANZ: PIO
1350803)2] o] ]3] o]0l A<,

References

AOAC. 2000. Official Methods of Analysis of AOAC Inter-
national. 17" ed. rev 2, Ch. 32. p.7-10. Association of Offi-
cial Analytical Communities

Chang M, Chang HC. 2007. Characteristics of bacterial-koji and

Doenjang (soybean paste) made by using Bacillus subtilis

DJI. Korean J Microbiol Biotechnol 35:325-333

Cho MJ, Shim JM, Lee JY, Lee KW, Yao Z, Liu X, Kim JH.
2016. Properties of Meju fermented with multiple starters.
Microbiol Biotechnol Lett 44:109-116

Choi KS, Lee HJ, Kwon DJ. 2009. Physicochemical and
microbiological properties of Korean traditional Meju. Korean
J Food Preserv 16:217-222

Choi UK, Kim MH, Lee NH, Jeong YS, Hwang YH. 2007.
Changes in quality characteristics of Meju made with ger-
minated soybean during fermentation. Korean J Food Sci
Technol 39:304-308

Difco Laboratories. 1984. Difco Manual. 19" ed. p-679(PCA),
689(PDA). Difco Laboratories

Gholamhoseini M, Ebrahimian E, Habibzadeh F, Ataei R,
Dezfulizadeh MS. 2018. Interactions of shading conditions
and irrigation regimes on photosynthetic traits and seed
yield of soybean (Glycine max L.). Legume Res 41:230-238

Hong SB, Kim DH, Kim SH, Bang N, Kwon SW. 2013.

Identification of black Aspergillus strains isolated from Meju.



Vol. 33, No. 5(2020) 2g#rs Wl AxH

Korean J Mycol 41:132-135

Jeon JH, Lee SM, Cho RK. 2017. Feasibility of near-infrared
spectroscopic observation for traditional fermented soybean
production. Korean J Food Preserv 24:145-152

Jung JY, Lee SH, Jeon CO. 2014. Microbial community dynamics
during fermentation of doenjang-meju, traditional Korean
fermented soybean. Int J Food Microbiol 185:112-120

Jung TD, Shin GH, Kim JM, Oh JW, Choi SI, Lee JH, Lee SI,
Heo IY, Park SJ, Kim HT, Kang BK, Lee OH. 2016.
Assessment of validation method for bioactive contents of
fermented soybean extracts by bioconversion and their anti-
oxidant activities. J Korean Soc Food Sci Nutr 45:680-689

Kim DH, Kim SH, Choi NS, Bai S, Chun SB. 1998. Bio-
chemical characteristics of whole soybean cereals fermented
with Aspergillus strains. Korean J Appl Microbiol Bio-
technol 26:551-557

Kim HT, Ko JM, Baek IY, Jeon MK, Han WY, Park KY, Lee
BW, Lee YH, Jung CS, Oh KW, Ha TJ, Moon JK, Yun HT,
Lee JH, Choi JK, Jung JH, Lee SS, Jang YJ, Son CK, Kang
DS. 2014. Soybean cultivar for tofu, ‘Saedanbaek’ with
disease resistance and high protein content. Korean J Breed
Sci 46:295-301

Kim MY, Kim M, Hwang JH, Kim SH, Jeong YJ. 2017.
Comparison of quality characteristics of Doenjang reduced
of sodium content. Korean J Food Preserv 24:771-777

Kim YS, Yun SH, Jeong DY, Hahn KS, Uhm TB. 2010.
Isolation of Bacillus licheniformis producing antimicrobial
agents against Bacillus cereus and its properties. Korean J
Microbiol 46:270-277

Lee GR, Ko YJ, Kim EJ, Kim IH, Shim KH, Kim YG, Ryu CH.
2013. Quality characteristic of wheat Doenjang according to
mixing ratio of Meju. Korean J Food Preserv 20:191-198

Lee JY, Shim JM, Yao Z, Liu X, Lee KW, Kim HJ, Ham KS,
Kim JH. 2016. Antimicrobial activity of Bacillus amyloli-
quefaciens EMDI17 isolated from Cheonggukjang and its
potential as a starter for fermented soy foods. Food Sci
Biotechnol 25:525-532

Lee SY, Eom JS, Choi HS. 2014. Quality characteristics of
fermented soybean products by Bacillus sp. isolated from
traditional soybean paste. J Korean Soc Food Sci Nutr
43:756-762

Li Z, Rui J, Li X, Li J, Dong L, Huang Q, Huang C, Wang
Z, Lu Li, Xuan P, Tang Y, Chen F. 2017. Bacterial

community succession and metabolite changes during Dou-

ol W 5 EW 54 s 531

banjiang-Meju fermentation, a Chinese traditional fermented
broad bean (Vicia faba L.) paste. Food Chem 218:534-542

Medic J, Atkinson, Hurburgh CR. 2014. Current knowledge in
soybean composition. J Am Oil Chem Soc 91:363-384

Shin DH. 2008. Globalization of Korean fermented soybean
products. Food Ind Nutr 11:19-24

Shin DS, Choi ID, Lee SK, Park JY, Kim NG, Park CH, Choi
HS. 2019. Properties of amino acid and volatile flavor
compounds of fermented soybean products by soybean
cultivar. Korean J Food Nutr 32:434-441

Shin DS, Han SI, Choi ID, Lee SK, Park JY, Kim NG, Choi
HS. 2018. Physicochemical characteristics and microbiolo-
gical distribution of Korean traditional Meju of various
region. Korean J Food Nutr 31:712-719

Shukla S, Lee JS, Bajpai VK, Nile SH, Huh YS, Han YK, Kim
M. 2018. Detection of biogenic amines and microbial safety
assessment of novel Meju fermented with addition of
Nelumbo nucifera, Ginkgo biloba, and Allium stivum. Food
Chem Toxicol 119:231-236

Von W. 1993. Worthington Enzyme Manual: Enzymes and
Related Biochemicals. pp.36-44, 349-340. Worthington Bio-
chemical

Woo KS, Lee JH, Lee BW, Lee YY, Lee BK, Kim HJ. 2018.
Effect of germination and roasting treatment on the quality
characteristics and antioxidant properties of black soybean
flours. Food Eng Prog 22:75-84

Xie M, Wu J, An F, Yue X, Tao D, Wu R, Lee Y. 2019. An
integrated metagenomic/metaproteomic investigation of mi-
crobiota in Dajiang-Meju, a traditional fermented soybean
product in Northeast China. Food Res Int 115:414-424

Yoo JY, Kim HG. 1998. Characteristics of traditional mejus of
nation-wide collection. J Korean Soc Food Sci Nutr 27:
259-267

Yun HJ, Lee YJ, Yeo SH, Choi HS, Park HY, Park HD, Baek
SY. 2012. The isolation and culture characterization of a
lipolytic enzyme producing strain from Meju. Korean J
Microbiol Biotechnol 40:98-103

Zheng YF, Jeong JK, Choi HS, Park KY. 2011. Increased quality
characteristics and physiological effects of Chunggukjang
fermented with Bacillus subtilis-SKm. J Korean Soc Food
Sci Nutr 40:1694-1699

Received 17 September, 2020
Revised 22 September, 2020
Accepted 29 September, 2020



