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Abstract

Changes of protein and amino acids composition in improvement-Meju inoculated with Aspergillus oryzae
were emamined at various time intervals over 6-day test period. To investigate those changes systematically,
Disc gel electrophoresis, gel fiteration and amino acid analyzer were used. Following results were obtained,;
1. Nitrogen solubility of the soybean meal in Na:SOs, MgSQOs, Na2COs, NaCl and Na:HPOs solutions of

various concetrations were determinated. The salt soluble protein of soybean meal was highly dispersible

on 0.4M Na:SO. solution and the extractability of protein was 33%.

2. From the quantitative fractionation of soybean proteins, albumin content (46.0%) was highest followed by
globulin (33.9%), glutelin (19.5%) and prolamin (2.4%). During Meju incubation period, albumin and pro-
lamin increased gradually but glutelin decreased. Globulin content was not changed substantially.

3. When albumin was fractionated by Sephadex G-200, the following results were obtained. Soybean
albumin showed fraction which was reduced to 3 fraction at 0-day of incubation. The number of fraction,
however increased to 8 after 6-day of incubation.

4. Amino acids of albumin in soybean and Meju appeared to be 17 kinds. Glutamic acid and aspartic acid
were the highest. In amino acid composition of cooked soybean albumin, arginine, aspartic acid, glutamic
acid and glycine remained higher than those of Meju throughout incubation period.

5. The major fraction of albumins from soybean and Meju fractionated by Sephadex G-200 showed 17 kinds
of amino acid. Aspartic acid and glutamic acid were the highest. During Meju incubation period, the
change of amino acid composition was investigated; threonine, serine, lysine, histidine, alanine,
isoleucine, leucine, phenylalanine and NH; was increased gradually, the others decreased.

6. According to the electrophoretic pattern, soybean protein showed 13 bands which decreased to 3-after
cooking. During incubation, those bands increased gradually to 10 bands after 6-days.
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Fig. 1. Manufacturing process of improvenent Meju

Defatted soybean meal(5g)
Extracted with 20 vol. H,O(pH7.0) for 90 min and
centrifuged at 3,500 rpm for 30 min.
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Water extract Residue
(Albumin) Extracted with 20 vol 0.4 M Na,SO, for 90 min. and
centrifuged
Lyophilized
Supernant Residue
(Globulin) Extracted with 20 vol 70% alcohol and
| centrifuged
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| Extracted with 20 vol 5% NaOH and centrifuged
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Fig. 2. Flow chart for the fractionation of proteins in soybean meal and Meju
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Fig. 4. Fraction of the soaked soybean albumin

on the Sephadex G-200 column (2.0X 80cm)

Table 1. Fraction of the soluble protein in soybean during fermentotion

(% Composition of each fraction/Total soluble protein)

Days Soaked

0 1 3 4 5 6
Proteins Soybean z
Albumin 46. 00 31.00 41.01 49.28 52. 87 53.53 51. 88 52.48
Globulin 33.90 23.38 20. 30 19.69 19. 69 19.18 19. 98 19.78
Prolamin 2.38 2.10 2.06 3.40 3.40 3.05 313 334
Glutelin 19.52 44.10 36.63 25.41 2 25.42 25.23 25.01 24. 39
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Fig. 5. Fraction on the Sephadex G-200 column
(2.0X 80cm) of improvement-Meju

albumin during 0 day fermentation.
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albumin during 1 day fermentation.
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Fig. 7. Fraction on the Sephadex G-200 column
(2.0X 80cm) of improvement-Meju
albumin during 2 day fermentation.
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(2.0X 80cm) of improvement- Meju albumin
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oo At #HEL

Kt A e olmloat MmK-2 Table Zel4
L ube} 2} & acpartic acid, glutamic acid
glycine 2 e Foll4] o} wFolja 43 v B

2t



Vol. 15, No. 4 (1983) s gdlF ol ®EEFEH Proteins % Amino Acid (ko M %

0.8
g A
5 0.6 \
[
o
2 . ~
= 0.4 -

.\ ./\/'/\"‘\
0.2t Il / ¢ ' 1\
/ oo
0 5 10 15 20 25 30

Tube number
Fig. 11. Fraction on the Sephadex G-200 column

(2.0X80cm) of improvement-Meju albumin

during 6 day fermentation.

< &HY 2 leucine, isoleucine, valine, phenyla-
lanine 1 ol 4 dHFold o ge sge o
Bhliglch. =3 o3 mEgREl oI lysine,

histidine, orginine, aspartic acid, glutamic acid &

(375)
3o} kg ofm|k4l £& HHHE mmsds X
EAKEY olu]kAHARKL Table 304 2& uls}
o] Kt WA v #Hold o glutamic
acid & W54 vt wlFodA o B S&F Y
el eyt aspartic acideolFoll4 Bl di o4
Y 8BS 8% a6k 42 Fo| difel vldld 2
48] HAYH amno acid-2 serine, cystine, meth-
ionine, isoleucine @ leucine °©|%itt.

R AR HE

W] BAGAE Ul BEAE LY AAL
Fig. 12014 & ups} o] 4& FolA band #
7t 3 AHolA skl stel 6 Aol 10 Az
band®] 47} WmAct BB 3 Y FE Rf 20.44
~0.75 #AN 4 A=Z-¢ band E°] Yehtn Slch
ol John B°"o| L8t Aspergillus oryzae . ¥
g FgolAe) olulxata) bl o] So] Y B3
&R vy #iEgd 273Ut RfA 0.3% 0.875
oA Fe E band?t (XEWUT AR 3YA AAE

glycined MEEEAA7L @ ot g8 4 RfA 0.3o0A frE#< ¥ band’} BRE 4 UHE
Table 2. Amino acid composition of the albumin
(% Amino acid/Total protein as dry)
Amino acids Sosked 1 2 3 4 5 6
so.ybean

Lysine 8.72 8.16 8.25 8.79 8.71 7.9 7.40 6.91
Histidine 2.82 2.40 2.46 2.51 2.50 2.43 2.22 1.93
Arginine 3.48 4.16 4.15 3.14 2.77 2.75 2.53 2. 98
Aspartic acid 11.26 16.29 16. 20 16.12 13.97 13.32 13. 13.19 11.83
Threonine 5.32 4.80 4.55 4.81 4,79 6.10 6.18 6.86
Seriine 6.71 5.81 5.85 6.07 6.98 7.32 7.40 6. 96
Glutamin acid 13.31 17.90 18.85 18.63 15.77 14.00 14. 60 12.36
Proline 0.61 0.56 0.45 0.31 0.75 0.80 0.70 0.78
Glycine 7.86 10.37 12.05 7.95 8.11 8.19 8.30 9.00
Alanine 6. 80 6.44 5.04 5.44 6. 46 6.72 6.38 7.12
Cystine t t t t t 0.30 0.32 0.36
Valine 0.05 5.18 5.25 7.55 8.91 8.99 8.71 8.73
Methionine 1.14 0.50 0.80 1.4 0.97 0.19 0.81 1.20
Isoluecine 7.29 4.54 4.57 5. 65 5.70 5.95 5.16 5.65
Luecine 8.17 6.19 6.25 6.53 7.66 7.49 7.9 7.59
Tyr sine 2.08 1.74 TL77 1.67 1.27 1.08 1.11 1.83
Phenylalanine 3.40 2.40 2.20 2.30 2.32 2.24 2.02 2.82
NH, 1.20 2.50 2.30 1.40 3.30 3.60 4.10 5.20

t: trace
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Table 3. Amino acid composition of the main fraction of albumin

YA}

(% Amino acid/Total protein as a dry)

Amino acids Soaked 0 1 3 4 5 5 6
soybean
Lysine 8.49 10. 05 9.22 9.22 - 8.50 8.92 7.40 6.10
Histidine 2.37 3.09 2.44 1.87 2.10 2.28 1.90 1.84
Arginine 2.76 5.61 3.63 2.29 2.25 2.36 2.35 2.51
Aspartic acid 16. 21 14.70 11.78 11.03 11.89 11.98 12.34 12.43
Threonine 4.74 4.05 4.94 515  5.01 5.78 5.78 5.03
Serine 5.73 4.63 6.08 5.62 5.55 5.51 4.83 4.89
Glutamic acid 15.22 17.80 14.65 15.37 15.41 15.43 15.50 15. 68
Proline 3.15 6.10 3.3 3.00 2.76 2.67 2.15 2.23
Glycine 8.30 8.89 7.43 6.79 7.02 6.94 7.01 7.23
Alanine 4.74 5.21 5.97 5.62 5.52 5.26 5.78 5.97
Cystine 0.78 0.19 0.32 0.23 0.28 0.25 0.20 0.13
Valine 10. 67 6. 96 6. 46 7.87 7.97 8.53 9.01 9.20
Methionine 1.38 1.36 1.03 1.03 1.01 1.12 1.15 1.17
Isoleucine 5.53 3.28 4,83 5.06 5.01 5.21 5.35 5.39
Leucine 6.92 4.63 6.46 6.70 6. 80 6.59 7.10 7.18
Tyrosine 1.18 1.35 1.24 1.46 1.21 1.42 1.25 1.07
Phenyalanine 1.77 1.75 1.17 1.92 2.02 2.15 2.35 2.37
NH, 1.20 1.50 2.30 3.30 3.60 3.92 3.95 4,28
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Fig. 12. Electrophoretograms of soybean and g
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