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Characteristics of the Soybean Protein and Its Utilization
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Abstract

Soybean composition, which is different from those of other beans and grains, gives from 35 to 40 percent
protein, 15 to 20 percent oil, and 20 to 25 percent sugar. Soybean has been extensively used as the raw
material for fraditional foods such as bean curd, soy sauce, soy paste and so on, since ancient times in Korea.
Ultracentrifugal components of the soybean proteins represent four major peaks with sedimentation constants
of about 2, 7, 11 and 155. The two major reserve protein of soybean, 75 and 11 globulins, have been isolated
and characterized by many workers. The curd made with microbial enzyme exhibited minuter structure than
those of the metal ion- and acid-treatment. Thus, the curd obtained by enzymatic operation serves as a
material for further development of food items, and the procedure may be widely applicable in food
processing.
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Defatted soybean meal

extract with Tris-HC! buffer!
{mealbuffer, 1:15} for Thr
centrifuge, 10,000 rpr, T5min.

Whole buffer extract

| add 2N MCI to pH 6.6

dialyze against Tris-HC[ buffer:
at 4°C for 3hr
centrifuge, 10,000rpm, 20min.

[ |

Supernatant

Crude 75 fraction |

adjust pH to 4.8
centrifuge

Supernatant

Whey proteins

Precipitate

Crude 115 fraction

disperse in water
raise pH to 7.0 while stirting
freeze dry

Crude 75 fraction {{
purify on Sepharose 8%

{in order 1o eliminate
] completely the 25 fraction)

Purified 75 fraction

Fig. 1. Schematic outline of the simultaneous separation of
the 78 and 118 fractions from defatted soybean meal.
Buffer 1 ; 63mm Tris-HCI buffer containing 10mm -
mercaptoethanol, pH 7.8 ; buffer 2 1 63mM Tris-HC)
buffer containing 10mM J-mercaptoethanol, pH 6.6 ;
buffer 3 7 35mM KH2PO4, 26mM KaHPOs, 0.4M NaCl
containing 10mM B -mercaptoethano! ; pH 7.6 at 4°C.
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Table 1. Ultracentrifugat analysis of soybean gloBulin

Ultracentrifugal sediment composition
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Fig. 2. The elution profile of the purifeid 73 fraction on DEAE-

Sephadex column chromatogrphy.

Degradation products were ehuted by 500mi each of a
NaCl concentration gradient(O~0.4M}. The flow rate
was 12.5mi/he and 6.5mf fractions were colfected.
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Fig. 3. Schematic outline of the separation of the 115 frac-
tion from defatted soybean meaf,
1 ; Dialyzed in the phosphate buffer(pH 6.6) purify
on Sepharose 6B column previously equilibrated with
buffer A.
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Fig. 4. The elution profile of the acidic polypeplides on the
DEAE-Sephadex column chromatography.
Dregradation products were eluted by 500ml each of a
NaCl concentration gradient(Q~0.3M}, The flow rate
was 12.5ml /fhr and 6.5m fractions were collected.
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Table 2. Amine acid composttion of soybean proteins

g Amino acid residue/ 100g protein

250285 giobl..iln)‘ 7548 conglycmm)“"ﬂs(g#ycmm)“‘

Trp 2.3 0.3 1.4
Tyr 2.2 3.3 3.9
Arg 6.5 7.9 7.0
His 0.6 1.5 2.3
Lys 56 6.2 42
Phe 6.5 0.6 4.9
1/2Cys i9 0.2 1.4
Cys . _
Mel 0.6 0.2 1.3
Ser 4.1 5.6 6,5
Thr 3.4 2.4 4.5
Leu 6.4 8.8 6.3
leu 8.1 5.5 5.1
Val 6.8 4.3 4.3
Glu 9.4 18.0 21.8
Asp 13.5 12.2 12.2
Gly 39 2.2 3.6
Ala 2.5 3.0 3.4
Pro 4.5 3.7 4.9
Ammonia - 16

Table 3. N-terminal amino acid composition of soy globulin

components
2.85 globulin® 75 globulin™ 115 globulin™
Asp 1 Asp 1 Gly 8

Ala 1 Phe 2
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Table 4. Ratio between soymilk-clotting activity and proteo-

Iytic activity™
Soymilk-clotting activity
Enzyme ~ protealytic activity
Crude enzyme 49.5
Enzyme | 619
Enzyme Il 207.6
Bromelain 93.0

Proteolytic activity was determined with SP! as the substrate at
pH 6.1 and at 50°C for 10min

Table 5. Relative proteolytic activity toward various prote-

ng*®
Relative activity {%)
Substrate —
Enzyme | Enzyme il

SP1 100 100
Casein 78 41
Hemoglabin 37 313
Ovalbumin 6 25
BSA 25 66
Elastin 4 6

Enzyme reaction was carried out at pH 9.0 and 50°C for 30
min
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Scanning electron micrographs of acid-, microbial
enzyme- and metal ion- induced aggregates produ-
ced from the commercial soymilk protein : 1, SEM of
acid-induced aggregates ; 2, SEM of microbial enzy-
me-induced aggregate ; 3, SEM of metal ion induced

aggregate.

Fig. 5.
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