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Abstract

This study examined the quality characteristics of soybean pastes that were prepared using different ratios of
whole soybean meju inoculated with three different types of microbial strains. The five samples were prepared
with meju inoculated with Aspergillus oryzae KFRI 995, Bacillus subtilis FA005, mixture with A. oryzae KFRI
995 and B. subtilis F2315, mixture with 4. oryzae KFRI 995 and B. subtilis F4005, and mixture using all three
strains, respectively. Over two months of fermentation, pH gradually decreased, whereas total acidity increased.
And across samples and fermentation periods, there were no considerable changes in moisture or crude protein.
In all five samples, amino-type nitrogen levels increased approximately 2- to 3-fold as compared to initial
levels; the sample inoculated with A. oryzae KFRI 995 showed the highest level (205.2 mg%) of amino-type
nitrogen. Throughout fermentation, the five samples displayed differences in their reducing sugar levels
according to the inoculated microorganisms. The lowest level of lightness and highest level of redness occurred
in the sample inoculated with B. subtilis F2315 showed a lowest level in lightness and a highest level of
redness, indicating a strong browning reaction. Finally, the samples inoculated with 4. oryzae KFRI 995 and B.
subtilis F4005, respectively, showed had similarly high preference scores as compared to the other samples.
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Ao|tLee DH 5 2003, Lee JS 5 1996b). E3] A &
29 A Hstode uAER AF FIHEY W
A3 AT7F Bol NPEH HAY Frlo BAsE F8
NTS.2  Bacillus subtilis, Bacillus licheniformis® Y%
Bacillus sp.% Mucor sp. R Penicillium sp. 5°] A
THLee JS & 1996b, Shin SY 5 1985, Song JY & 1984,
Ki WK & 1987). o]5d HF #WF 2 8% v¥ES £
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8ol 5% Aspergillus oryzae KFRI 9959} Bacillus
subtilis F2315, Bacillus subtilis F4005 TFE A-8314T}
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A FZE A8 A A 244 A 23 (2008)
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Table 1. Mixing receipt for doenjang samples

AO' (g) 7746 3873 3873 0 258.2
BS 2314° (g) 0 387.3 0 0 258.2
BS 4005° (g) 0 0 3873 7746 2582
salt (g) 240 240 240 240 240
water (ml) 940 940 940 940 940

! whole soybean meju inoculated with Aspergillus oryzae KFRI 995
2 whole soybean meju inoculated with Bacillus subtilis F2315
3 whole soybean meju inoculated with Bacillus subtilis F4005
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20ml< 7t § THA] 0.IN NaOH {408 AAsr}, o]
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A= AAFA (Chromameter CR 200, Minolta, Japan)E
AHEBA O reference plate= WAWE |FoZ L3t
99.46, agk +0.01, bZt +2.10(Y 94.3 X0.3129 Y 0.3200)
£ 3 Hunter scale®] 9J3} L(lightness), a(redness), b(yellow-
ness) #OE2 FAIAT YUY FFS DNSH(AOAC
1990)2 ©l&-3ko] A 35t
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Fig. 1. Changes in pH during fermentation of samples at 3
0°C for 60 days. e: sample made with whole soybean
meju inoculated with 4. oryzae KFRI 995, o: sample made
with same ratio of whole soybean meju inoculated with 4.
oryzae KFRI 995 and B. subtilis F2315, respectively, ¥
sample made with same ratio of whole soybean meju
inoculated with 4. oryzae and B. subtilis F4005, <
soybean paste made with whole soybean meju inoculated
with B. subtilis F4005, m: soybean paste made with same
ratio of whole soybean meju inoculated with 4. oryzae, B.
subtilis F2315, and B. subtilis F4005, respectively.
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Fig. 2. Changes in total acidity(%) during fermentation of
samples at 30°C for 60 days.
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Fig. 3. Changes in moisture content(%) during fermentation
of samples at 30°C for 60 days.

20

18 4

<
£ 164
2
°
o
% 14 4
=]
(5]
—@— Sample1
—O— Sample2
12 -—v— Sample3

~—v— Sample4
—&— Sample5

10 ; ; K : . : :
0 7 15 25 35 45 60

Aging Time (Days)
Fig. 4. Changes in crude protein(%) during fermentation of

samples at 30°C for 60 days.
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FARIRSY 608 4 olFods AETY AolE YERY
o} A 82-59 AT FFEL 227234%E FAR £E2E&
% BFH A4 oryzae KFRI 99598 AE3st A=3 AE19
AS 1.84%E & A5 HF] @& £E& YT ¥
A %4 9 pH At 459 ZrlE g2 FF BEe
FAME I oE Jehdes F4LCE®Noe ID T 2006,
Kwak EJ & 2003, Kim MJ9} Rhee HS 1990), <4 5 v
AE9 AL 07 lactic acid, acetic acid, oxalic acid 9
F714to] AAEY wECZ dHA UtHKwak EI 5
2003).

$ARA 5 AR N5 FEI 2o ek We
Z}7; Fig. 3, 49 2t AR FEFFS He 52.22%E
A 50.9-53.4%2] BHAAM YEReH HutFor <4 7
ol & 033t glo) vl £FE AT 2% A5
Zohd Seko vbE 2] 15.77-16.22% FELE AZslA
&4 717 Fo Ave = WsE Yepddith 4 60
A AollE 16.14-16.53%Z AT FASE 30|22 g
woh Avtd o g zoulo) e AR AF 9 Az
AAEH 2 7F A2 2 AFG fAG FF
° 2 UehtthPark SK 5 2000, Yoo SK 5 2000).

2. ofO|Ef HA BN

28 N wESY B oinH 4 FF W
= Fig. 59 2tk I3 RE nig} 2ol ofrxe] FAi
o FFe BE ABAAM 2719 46.2-56.0mg% N4 1.5-2
w7k 2A F7etAth o E Air LANEFY $4
TE dddtes 4E0E 79 Az 4 A T F
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tation of samples at 30C for 60 days.



Table 2. Mean scores of preference test for five samples

AEFEY TAvZ ugee s A5 SAEN 247

(N=30).

Preference’

color 5.93° 4.06° 5.63° 6.26" 433" 8.75""
texture 6.13" 4.86™ 5.80 5.46% 4.40° 434"
taste 6.23" 4.66™ 5.26™ 5.50% 4.53° 491"
overall quality 6.17° 4.60° 5.40™ 5.56% 4.73% 432"
Intensi'_[y2

savory aroma 6.23 4.03° 6.53 5.13° 4.36™ 12.96"
salty taste 513 6.43" 6.56° 6.20° 6.53" 3.757
off-odor 4.03 5.40 420 443 5.00 2.25
off-taste 4.03 436 3.96 4.36 4.73 0.69

lg point hedonic scale (1: extremely dislike, 5: nor dislike & like, 9: extremely like)

29 point intensity scale (1. weak, 9: strong)

® Means within a row not sharing a superscript letter are significantly different (p<0.05, Duncan’s multiple range test).

*, kx ke oeek ) p<(.05, p<0.01, p<0.001, p<0.0001

peptide A4 ofu| B AAE Wsy vFE @RS
Ie T BE o BdAR Wskele A7 oA
THKim JG 2004). o]z dAhe] $2& A 2404
T AR, o BE mAYEY AL Hh YA
A 38n B 9 4 24 5 98 A 29 wet
Ao)E Hole ZAoE AZITHYoo SK 2000). & A7
Me 08 242 F9T AHdA HF vlAERe 2y
3 B2 AF vAEY FTH Mo wg 2ol
EPATE A oryzae KFRI 9959H8 HEdl] A 23 A 819
A =4 609At 27] £F9 <F 25012 205.2mg%E
Uehfold M & £AE Uehlth gee2E 4
oryzae KFRI 9959} B. subtilis FA005E ZtZ} HZste] &
e FAAIEI)C] 199.8me% 0.2 WEN}IL, Bacillus subtilis
F40057-& AE3o A2 FRANEHT A 55 =25
Abgete] Az HARAAIES)0] FYUT 183.5mg% FEE
UERRTH w902 4 oryzae KFRI 995% B. subtilis
F23158 AFd Az 49 B9 /M @2 58
B3t A oryzae KFRI 9958 ©= % 3lo] Azd o
FE A3 A9} Bacillus sp. +FE HEslY A 23
w ot st Az AR vy 2 549 84
ol o ¥A &3 AoZ ARG

BN Ef

3. #alY 9l M Big)

1 A8y Hasd Ao FUT FF Wl Fig 6
3 2tk g7 Y] WslE AHRY A5 & o
Yt 4 34 FAME AT HEHe Holx &
SHe BET AR YEYT #UdFe Yoz
WE 27 AR B §49 FLoz ZyMHG 44
HAoA B W HAEY F4Y, f71 Tae JAR
Ol §HER X7t ZAsHAl Hth(Yoo SK T 2000). &E
2719 A. oryzae KFRI 9958t B. subtilis F2315% 247}
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gA4o| AR2A 7 AeHA AEd ASE dARY. &
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b &4 T dr|HA ZAse FHE UEieY B
subtilis F40059H8 &3t Az3 AFAE4HY BF$ O
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gteFo) Z18kA ¢ 4 259 o %o FlEe BEAS
Ve O] B. subtilis F4005 @529 A

Sk o] %ol AtA FAeste AoZ AT Bacillus &
TFE A7 AEY AN E2-4) £4 I ASH
oz 49 #§F F7HE Yo olE #F9 AEZ
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Fig. 6. Changes in reducing sugar(mg/mL) during fermentation
of samples at 30C for 60 days.
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Table 3. Changes in Hunter L, a, and b values on the surface of samples during fermentation at 30°C for 60 days.

1 9.22+0.43 49.46+0.48 48.41+£0.22 46.73£1.48 45.46+2.05 45.45 £0.64 43.67+£0.77

2 45.79+1.03 45.02+0.26 42.79+0.63 41.15+£0.92 39.20+1.12 39.86+0.45 38.56+0.62

L value 3 49.11+£1.25 48.21+1.44 46.74+1.79 45.96+1.14 44.50+0.25 43.63+0.30 42.49+0.25
4 49.02+1.09 49.30+0.59 48.33+0.21 46.34+0.89 45.81+0.27 43.69+0.87 41.02+0.02

5 46.27+1.04 45.22+1.19 43.54+0.54 43.49+£0.98 42.56+0.35 41.08+1.32 40.45+0.82

1 6.06+0.24 6.35+0.24 6.91+0.23 6.89+0.21 7.49+0.46 6.92+0.18 7.99+0.49

2 7.54+0.26 7.57+0.14 8.09+0.69 7.97+0.45 8.06+0.32 8.11+0.43 9.3240.17

a value 3 6.72+0.38 6.97+0.25 6.62+0.05 7.74+0.28 8.02+0.06 7.75+0.43 9.12+0.05
4 7.53+0.04 7.17£0.18 7.39+0.46 7.68+0.21 - 7.94+0.08 8.00+£0.67 8.86+0.04

5 7.54+0.28 7.85+0.06 8.14 +£0.25 7.56+0.19 8.35+0.06 8.11+0.04 8.96+0.02

1 17.22+0.41 17.06+0.40 16.00+0.36 16.17+0.71 15.55+0.13 15.47+£0.57 14.38+0.83

. 2 14.91+0.55 14.21+0.68 14.10+0.57 12.58+0.91 11.83+£1.02 12.76+0.18 11.24+0.41

b value 3 17.01+0.61 16.44£1.12 15.64+0.13 16.39+0.51 15.44+0.44 15.08+0.35 14.15+0.08
4 16.88+0.29 15.84+0.08 16.46+0.04 16.00+0.29 15.59+0.05 14.64+0.01 13.01+0.19

5 15.52+0.61 14.58+0.64 14.2940.42 14.56+0.37 14.41+0.37 13.5340.83 13.00+0.11

Al % A7t Ba¥ Zo2 4AAY. £4 60¥ H
NEe BdT FFL 475% FF28 F IXE AL
A 1.82% FF(Choi KS9 Rhee HS 1994)HT} =7
et oy At 9 1948 AMEE B4 (Yoo SK 5 2000)
9] 5.0-11.34% Rt YAY A8 202 Jelg)

A& B8R AR LIEE), ag(FAE), bEHEAE)
o] W3} Table 33 2Tk %4710l F713b) wat L3k
< EE ARAAM ZaEgch % 44 AN wHre
38.5-43.6FF 22 YENZI 4. oryzae KFRI 99598 A&
sto} Az NE19 WEZF M B4 YEST 4 onzae
KFRI 9959 B. subtilis F23155 H%3 BN 829 74
T 7 olFE AoE YT agi(3AR)e £47)71
o] T/t FrhatAetl ol SAAANAM Zwo] 3
HEA H2A AR ZU18] RO AAZL HF
A ANEY ANMEE 79-935F0 2 UEYIT 4 onzae
KFRI 995%h& HEst Az As19 AT} 7p
A VEREIL A oryzae KFRI 9959+ B. subtilis F23152 3
T R E2)Y A M AAES B4 et 2
o] JYHA A7} 28-S FAS 4 YAk b
REAE)YE 40 APSHM Z2sger d=9) FA
= AR fASHAl Zio] JM ol Yojd A =29 3
AT7E 78 BA Yeldth 84 A8 A A5 714
oA Az" AFAFPak SK T 2000), citric acid}
phytic acidE 7}t MF BAKwak ET 5 2003)¢] A7
o} FAE FEOE Yyttt

4 F 604 2 A8 71E% BEA A= Table 29
2. 419 BE V3% 8N, 237 o AR F £3)

255 A A 248 A 23 (2008)

oA EAHEM A} N8R foF Aolrt vebgch A
4 71EXNE B subtilis FA0059H-S HEst A3 =
A ESHY 71357} 6200 FELE M & AR Y
ERtth. A|R1(4. oryzae KFRI 9958 HZE3 943 A&
3(4. oryzae KFRI 9958} B. subtilis F40058 HEE I3
o] A% AR4ET ¥e AFE HYoy {93 Aols
UERR gtttk A s E494 M 2ol Ho| Ay
AL R Uelhd NS4 oryzaest B. subtilis F23158 HF
3 B AL AAVEER 406002 JHE A U
vt 2374 71359 AL AEL1Y 75 Hi) 6138
2 7P B JEig @ 71559 S5 AF10] 6.23°
Hog 714 A Uehgn th&ozE NE47) 550FH 0
2 Yegth I 99 AsE FYdom v H4E 1Y
o %4 2 715TdAMe % 7155 FASE HeE
Uehdes Ag10] 6172 7 BA U goz
A E47} 55602 JET AE2(4. orzae$t B. subtilis
F23158 AZS )} ASSHAN #FF EF ALT
B AF RE VIEE FFAA & Ag s ¥
< HAFE Ve 73x AAE A% =27 2.9 A
o2 AR ¥HH B subtilis FA005THE HE3 A 849
A 718 AF B FE ALEHL U= A onpzae
T AFE AE1F IR AR FF

A, B JAAFY destE A F8% °
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