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Perspectives of Breeding for High Protein Quantity
and High Protein Quality of Soybeans

Kil Woong Chung*, Eun Hi Hong®*, Seok Dong Kim®*, Young Hyun Hwang**",
Yeong Ho Lee** and Rae Kyeong Park**

ABSTRACT

Soybean grain is most widely used and soybean crop produces most high protein per area among crops.
To meet rapid increase of human population and supply protein in safety, soybean has considered more
and more important crop. And it has been emphasizing that high quality and high protein soybean
breeding must be made efforts in future.

Many papers related to soybean breeding for high quality and protein and soybean protein composition
have suggested the problems to do in future.

Soybean germplasm collection, classification and conservation should be continuously performed, and it
is emphasized that wild type of soybeans((G. soja) be considered to use in breeding for high protein
varieties.

Selections would be better emphasized in first yield and therefore high yield of protein per area.
Selection for high protein would be secondary criterion,

High protein lines with high yielding potential could be selection from certain populations, and breeders
should consider this phenomenon in procedure of selection. Heritability of protein percent is relatively
high and genetic gain of increment of protein percent is large.

Soybean protein which is comprised 70 to 90% of globulin is constituted mostly 11S and 7S proteins.
Sulfur-containing amino acids, methionine and cysteine, are identified to contain more in 11S protein than
7S protein. High 11S germplasm should be desirable to use in crossing plan, and selection of high ratio
of 11S/7S lines be better in development of high quality varieties,
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Fig. 1 Trends in total demand, national produc-
tion, import and the ratio of self
—sufficiency of soybeans in Korea.
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Table 1. Utilization of soybeans in Korea.

Unit : 1, 000 ton

Non-animal feeds

Animal Industrial

Sub-

Year feeds Foods use Seeds total Losses Total
R 27 ] 240 281
1971 (9.6) 110 il 19 (85.4) 14 (100)
46 306 372
1975 (12.4) 109 176 a (82.2) 20 (100)
388 329 727
1981 (53.4) 100 219 10 (45.9) 10 (100)
582 342 960
1984 (60.6) 10 226 10 (36.0) 16 (100
789 369 1. 178
1986 (67.0) 100 259 10 (31.3) 2 (100)
MAI** 25.3 -0.7 6.0 -4.8 3.0 2.5 10.2
* Total does not include carry—out and others.
** Mean annual increase.
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Table 2. The protein content of crop seeds

Crop Crude protein content, %
Rice 7.5-9.0

Barley 8.2-11.6
Wheat 11-14

Maize 7.2-9.4

Peanut 25-28

Sesame 25

Soybean 32-42

Pea 21-28

A mERpEst obvlxal B/ %ol we} Albumin,
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A+ v, EH S £ 2 Globulin 2.3 &K s
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~80 %, el Vicia B2 60~90 %olch
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Table 3. Globulin contents in different genera of

legumes
Globulin content
Genus .
(% total protein content)
Glycine 90
Phaseolus 50-70
Pisum 60-80
Vicia 60-90
Lupinus 80




Table 4. Globulin composition

Sedimentation MW

coefficient (S) (daltons)
Legumin 12.2* 345, 000-363, 000
Vicilin 8.0 330, 000

* Often termed 11S
** Often termed 75
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2z12e] 18~13kD gl 28 9 @-Conglycinin &
28 Globulin # 12.7 %olx, 2% 104kD<l r—
Conglycinin € 3 %, 22]3 1589 Poly—glyci-
nin & 7.5 %ojc}
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Methionine %o ol st Wteds & vf, g Polyp-
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Table 5. Globulin-type protein composition of

soybean seed.
Total
S Nomenclature soybean wMiOl:f:‘l]{i;)
globulin(%) &
25 a -Conglycinin 12.7 18-33
75 y —Conglycinin 3.0 104
7S g -Conglycinin 35.0 141-171
11S Glycinin 41.8 317-360
15S Poly—glycinin 7.5 ND*

* Not determined

Table 6. Essential amino acid composition of seed

protein
FAO Soybean  Peanut
pattern

Isoleucine 287 319 224
Leucine 305 483 407
Lysine 279 429 218
Methionine + 275 197 173
Cysteine -
Pheny.lalanme + 360 557 571
Tyrosine

Threonine 180 269 171
Tryptophan 90 80 64
Valine 270 336 274

Data expressed as mg amino acid per g nitrogen.
The FAQ pattern is the ideal food protein for
humans,
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