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Abstract This research was conducted to investigate the changes in quality characteristics of meju made with 24-hour
germinated soybeans according to fermentation time. The study confirmed that the amino nitrogen content immediately
after soaking was 15.5 mg%, and the content rapidly increased in the beginning of the germination process and continued
to increase to 312.9 mg% by 48 hours of fermentation. The number of fungi in the whole soybean meju made with 24-
hour germinated soybeans was higher than the numbers of bacteria and yeast since the Aspergillus oryzae was inoculated
artificially. The content of organic acids, in which the amount of citric acid was highest followed by tartaric acid and malic
acid, increased with the fermentation process. The level of free amino acids in the whole soybean meju made from the
24-hour germinated soybeans increased rapidly with fermentation. The free amino acid content after 48 hours of
fermentation (2,513.5 mg%) was 5.7 times higher than the content of the soaked germinated soybeans. The content of
glutamic acid was highest followed by aspartic acid, lysine, leucine, and proline. The ratio of glutamic acid to the total
free amino acids at 48 hours fermentation was 21.2% for the whole soybean meju. It was confirmed that the total
isoflavone content, in which the content of genistein was highest followed by daidzein and glycitein, increased at the
beginning of the fermentation process, but did not change thereafter.
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Table 1. Changes in pH and color of whole soybean meju
fermented with germinated soybean according to fermentation
time

Fermentation time (hrs)

0 12 24 36 48
pH 6.5 6.4 6.4 6.3 6.3
Amino nitrogen (mg%)  15.5 476 651 207.7 3129
L. 53.1 474 470 469 460
a 9.5 9.1 6.6 5.6 1.7
Color b 23.0 19.9 17.9 16.8 16.2
a/b 0.4 0.5 0.4 0.3 0.1

AT 586 522 507 500 488
AT=v(L*+a*+b?)
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Fig. 1. Changes in the number of microorganisms of whole
soybean meju made with germinated soybean during fermentation.
-@-: aerobic bacteria, -O-: yeasts, - ¥-: Molds.
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Table 2. Composition of organic acids in the whole soybean meju
fermented with germinated soybean according to fermentation

time (unit: mg%, dry weight)
. Fermentation time (hrs)
Organic acid
12 24 36 48
Tartaric acid 72.5 874 128.5 168.2 180.2
Malic acid 58.8 50.0 52.7 42.6 443
Lactic acid 31.7 464 191.5 241.5 274.7

Acetic acid 244 42.6 75.0 188.4 211.9
Citric acid 546.2 526.9 390.8 3133 307.9
Succinic acid 10.5 14.7 26.5 32.1 48.3
Total 744.0 768.0 865.0 986.2 11,0673

Table 3. Composition of amino acids in the whole soybean meju
fermented with germinated soybean (unit: mg%, dry weight)

Amino Fermentation time (hrs)

acid 0 12 24 36 48
Asp 44.9 143.0 170.9 200.1 251.8
Thr 18.1 59.4 67.8 77.1 983
Ser 239 79.4 89.3 105.8 124.1
Glu 84.4 2919 3509 419.8 532.6
Pro 31.1 107.7 117.0 127.5 169.5
Gly 19.5 67.2 76.0 87.2 111.7
Ala 19.3 63.4 73.1 85.1 107.7
Val 229 71.6 88.0 108.4 1334
Cys 46 22.1 19.7 212 26.5
Met 6.5 20.4 244 31.9 36.5
Ile 21.8 66.4 81.1 84.6 121.6
Leu 374 125.0 142.8 1850  216.1
Tyr 162 56.5 63.8 74.8 100.8
Phe 23.7 81.1 92.6 113.4 143.2
Lys 40.3 140.5 158.3 224.1 248.6
His 12.0 422 47.0 53.1 725
Arg 3.8 122 134 12.4 18.7
Total 4389 14765 1,7273  2,0114 25135
GA/TA 192 19.8 203 20.9 212

ost 2tk el flobl
o Iz 98, g7 $4e
Bl sel e 7]e]

Ahe Bhe Feshe T8 4E
, 737174 w2} o7t o
ol + leucine’?} isoleucine 72 ¢35t
qEo] 7P 2 9T XY USSZ cystine, aspartic acid,
glutamic acid®} 72 P53 ot ARo] Y¢S vy ByE
o] UTH32). 24A17F WotAZl F-& FASE 9] fElofr|xAt &
F2 4389 mg%h= UEEeH, wavt g ue} gFo] F
A3 Zobx LE A= 2,513.5 mghE HE el vl
57eR71E Bol AEEAY. TFERE B¥ glutamic acid7} 84.4-
532.6 mg%= 71 EkO ™, aspartic acid(44.9-251.8 mg%), lysine
(40.3-248.6 mg%), leucine(37.4-216.1 mg%) % proline(31.1-169.5
mg%)°] 02 Wol AEHIAT. BT 1] 15e sk
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Isoflavone &2 tis}
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Table 4. Composition of isoflavones in the whole soybean meju

fermented with germinated soybean (unit: pg/g)
Fermentation time (hrs)
Isoflavone
0 12 24 36 48

Daidzein 41.7 443 415 422 41.0
Glycitein 6.8 6.9 6.7 6.8 5.9
Genistein 65.8 72.7 733 75.1 76.4

Total 1143 123.9 121.5 124.1 1233

AR genistin, daidzin, glycitin?} H]H|ZA|Q] genistein, daidzein,
glycitein 52 Fel= EAJTTH33). ©]E HiGA = HliZA ol H]
3 A o880l Wt FE LEAIE e oliaZehE
o] HjujFAZ At Aol I7HITG4). 2407 L
olr]zl FL ol &3l HFE AR F YFAZH] wE o]
AZeE g wstes 1T e Table 4949 2ot &
isoflavone®] FTHL FAHE T 1143 mghES YeRISH, 2
Fx7) 1239mg%E oft FU1sE & O S AEHE F
Asks Ao 2 YEth o] F daizein? genistein®] FE 7}
Z} 410-443 pg/gdt 658-764 pg/gC 2 UENEOH ol HF <]
daidzein¥} genistein®] o] ZH} 269 nge@t 137 pg/gel Ath=
Kim 5(35)2] Bazel v]3l daidzein®] 7§ 24, geinstein®] 73-$-
g A= B2 Blolt) F olAFeHEe e ¥iskE genisteindll
o3 7Fg B FFS v AR XA eH, TR A 717
591 genistein > daidzein > glycitein®] T2 YElTE 2E HA]
o Fo x3E olAaZeEe I A%E FHQ W, vF
of g rE o] AZTEEL mAlEe] BEd o) o]AF:
23 o] RelHUA FH2HE FXE HolEz]ed X &
A7t & Aoz dEA itk

=)

2 o

AFAME 2407 B BE TS 9EE sl T HF
E ARS F 2@t nE 4% F29 HslE AR
g A 7|17F 59 pHE 63-6.52 2 Wi glE AR 2A}
HATh T4 AT opvicH] AAFTFEE 155 mghion, HE
71 Z1eggol Mt §43] Ukl HE 4817l 312.9 mg%
£ Yepidth
LR7IZHE g Ee] WEE ERIg A FBold F7t =
Yehd vtd 3714 Alas 229 = 9A YElged ol
W] AR Al Aspergillus oryzaes JE3IA7] W& Aoz
A BEvE ] wet §7)0 e FA; wobA W
F 4Nl 1,067.3 mg%Zt AEEJoH Tz vy
A 717l ZAA citric acidZt 7HFE Bol AEHAS. fElotrlxe
A e dEv X g wet Feo]l §439] wokA 2UE 48
A7 E 2,513.5meg%E LE Aol vl 57 71 Bo] A
5k FEE B glutamic acid7b 7P B9EO.™, aspartic
acid, lysine, leucine % prolined] o= ®o|] HEHUTH
glutamic acid®] Folu]=slel] Tjst ¥]&-2 a7t el w2t
Az F71eled 2R AT ClE 212%E YERTE ¥ Isofla-
vone®] $HERe Mg x7)o 123.9mghi 7 FUKe & o &=
£ ASHoE A3 AL Ygsten, 28 A 7|7 53¢
genistein > daidzein > glycitein®] =92 YEFSIT
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