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Abstract

Thréie lots of mejues were prepared with three different strains of Aspergillus oryzae,
Bacillys natto, Bacillus subtilis and one was made by conventional method. The four
different soy bean pastes were analyzed for compositions of free amino acids, sugars and
organi¢ acids during the period of fermentation. Amino nitrogen contents in the samples of
A. ory%zae were higher than others throughout the aging period. The amounts of each am-
ino acids were varied markedly among the samples after 20-days, while glutamic acid,
asparti¢ acid, lysine and phenylalanine were dominant in all samples after 90-days.Glucose
contents were found to be in the range of 0.46~2,66% and other sugars of fructose, sucr-
ose, rhamnose and maltose were less than 0.35%. The levels of total free sugar were
relatively higher in the samples prepared with B. zatfo than others. Citric, lactic, malic,
acetic and oxalic acids were identified, and the content of lactic acid was higher in the

sampleg of ‘A. oryzae, whereas citric acid was higher in conventional method.
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Table 1. The mixing ratio of raw materials for
soybean pastes

. . . Sodium Water

Meju strains Meju(g) chloride(g)  (ml) ,
" Aspergillus oryzae 9,800 2,015 800

Bacillus natto 10, 600 1,838 700
Bacillus sublis 11,100 1,800 600
Conventional meju 10, 650 1, 800 700
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Table 2. Changes in amino nitrogen contents of soy bean pasies during fermentation with

different strains

(unit : mg%)

Fermentation time(days)

Meju stl*ain

0 10 20 30 40 50 60 70 80 90
Asperglllus oryzae 164 491 515 581 602 662 721 746 772 744
Bacillus natto 125 245 249 271 300 310 351 346 368 396
Bacillus subtilis 103 168 215 231 242 260 260 273 300 335
Conventional meju 158 305 318 384 378 365 401 413 395 452

75_3%: Taple 29} 7+
T 13.97%, ZI3WA 39.02%, F 20.48%
9 1%%— B2 }%%M e wFR $E3
HAY otv vl AL BF 103~164mg% 4
E Aol 1094 E 168~491mg% = F4 3 F 78
b ol |% 70~809 A 5 WA ZARAL
2ol 909 d] = 335~744mg% e WAL AAA
o 7 Aspergillus oryzaed-, AHA WA\ FF, Ba-
cillus nattoT, Bacillus sublilis+9 A% $o
2 obundiAL FFe e ATV 54 904
A3 BAY =
%%t
HAg A=

o) & Aspergillus oryzaeT %
Aol A} 24

Aspergillus oryzaet9 Bo] A

Y 74 & protease A4 SAH oz Y5 &
g e AgHe AH BHARE 2l o
wdAe BF] BA Ued des E3h,

ZB02 Bacillus nattod ©]§3 F4Y ofnjx
g & f‘ﬂgol Aspergillus oryzae® 233 24
Brd %%%1 "—8— Ao RIHPL HREDL T
Foh A3 B TG AZH D3 ohlx
g2di 3 %k% Aspergillus oryzaeT7b 743 &
Sk Bacillus subtilis T8 B A4 A 743 v}
5 wudgs WF 29E A 2ol
T9 2AYY ARAAE A F FHe] BE o]
wHAs BRe EDY nus 2e 3FE 2
$eh

2. -n-EliO}DIh: | #st

2095 900 H4A7 9%
BAE A

o felol Ay
}" Table 35 7},

209 59049 $eonny F4EE Ba
Aspergz'lfgus oryzae T2 HA M
acid, phen;ylatanine, leucine %-¢] ¥k, Bact-

Hus nattol 7 of] 4] = glutamic acid, leucine, cys-

tine) £o2 ¥kt
A A=
79 ®32 leucine, isoleucine, serineo] 77t
2o Aoz e

zE} 909 4 BAdAE o= AT
glutamic acidzt 7}4 E9k= v}8-o] aspartic acid
o t}, histidine, methionined] &#FL AP+ &
$ 9o Wee ARG prolined 90U AE
AZz=A ggoh. 209 54 239 A Asper-

= Bacillus subtilis T-f
tyrosine, alanine, glycine, =4} =

gillus oryzae o) A& glutamic acidg A 432
Aoz e uge wd Aoz A
go] U5 opvlxaex FAH] Uk @A

o4& HAY 27
R RS R

Aspergillus oryzae ¥ 59
A4 GFYE HAA FL
7+E v},

%4 9099 AN E AT ZF gautamic
acid¢} aspartic acid7t 4 oz B2 ¥ &g AA
s AFFR FF Folx Aol AIGAA
=W EAzE FF BB oMY FEFA]
b ALeS & F gk FOE T AHAIY

2 Ao A glutamic acid,
oko 2 ZA 3tz methionine,

e aspartic acid,

leucine %-°] &

cystine A2 zo 2 ¥IIHL HEPL 904
%A B4 HEoprliate cystine, glutamic

acidel 3eko)] wo Aoz ¥z w grh. A

A v aF o 904 54 FAA glutamic
acid, aspartic acid, leucine 5 3¥gke] £& 7
o ZwY w39 FIH P ot cystined] W«
oz ARG TE HEPY Lyse tha Rl
7k A wt

3. mElg &

9091 %4 BA §A%e HPLCA osjel &
A 3 Azt Table 49 7l



— 348 — ga53letsl 2 A304d (1987)

Table 3. Free amino acid composition of soybean pastes during fermentation with different strains
for 20 and 90 days

(unit : %)
f
) F enient_ations Meju strains
Amino acid perid Aspergillus  Bacillus Bacillus  Conventional
oryzae natto subtilis meju
Aspirtic acid 20 4.06 3.88 3.31 2.16
90 11.56 12,18 12.62 11.66
Threonine 20 2.48 0.93 0.28 0.76
90 3.53 3.63 3. 60 3.53
Serine 20 0. 60 ' 0.15 2.20 9.16
90 5.47 5.82 5. 57 5. 66
- Glutamic acid 20 18.10 20.81 2.20 4.58
90 24.91 24.13 24. 59 24.98
Glycine 20 3.99 3.73 10.19 5. 85
90 4.64 4.77 4.72 4.73 .
Alanine 20 6.13 6.83 11.85 7.40
90 4.64 4.77 4.86 5.00
Cystine 20 571 9.94 4.68 7.76
90 3.53 3.25 3.10 3.46
Valine 20 6.40 6.68 2.20 3.05
90 5.47 4. 39 5.29 5. 60
Methionine 20 2.41 2.95 4,13 6. 74
90 1.04 2.65 0.92 1. 00
Isoleucine 20 6. 06 6.83 7.16 12.72
90 3.94 3.40 3.45 3.26
Leucine 20 11.22 13.04 3.31 23.15
90 6.85 6. 81 6.62 6.80
Tyrosine 20 4,20 3.37 22.59 0.25
90 2.35 1.74 1.90 3.20
Phenylalanine 20 12.46 4.97 6. 89 5. 22
90 8.24 6. 88 7.75 7.66
Lysine 20 7.30 6. 83 7.44 1.15
90 6.29 6. 28 6.13 6.60
Histidine 20 2.06 1.09 0.83 5.22
90 1.73 1.89 1.97 1.73
Arginine 20 0.69 1.24 1.10 0.38
90 *5.81 7.41 6.91 5.13
Proline 20 . 6.13 6.37 9. 64 4.45
90 — — —_ —
Total i 20 100 100 100 100

90 100 100 100 100
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Tablei4. Free sugar contents of soybean pastes during fermentation with different strains

(unit : %)
Meju strains Rhamnose Fructose Glucose Sucrose Maltose Total
Aspergtllus oryzae 0.22 0.25 1.52 0.31 0.33 2.63
Bdcillusi natto 0.15 0.31 2.66 0.08 0.14 3.70
Bacillus subtiilis 0.18 0.05 0.46 0.09 0.09 0.87
Conventional meju — 0.04 0.89 0.12 0.20 1.25
Glucose, fructose, sucrose, maltose, rhamnose
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Table 5. |The contents of organic acid in soybean pastes during fermentation with different str-

2ains for 90 days

(unit : mg%)

Meju strdin

Organic acid

Oxalic Citric Malic Lactic Acetic
Aspergillu oryzae 4.5 66.5 15.6 405 64.3
Bacillus najto 3.2 58.6 16. 3 288 76.5
Bacillus 18“ tilis 4.1 64.3 12.5 350 50.1
Conventional meju 4.3 67.8 5.1 31.2 61.3
1
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