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Protein of Major Germplasms for
High-Protein Wheat Breeding
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ABSTRACT : Studies to obtain a fundamental data to improve the quantity and quality of wheat protein and
to select the excellent breeding materials suitable for various uses of it were performed on the focuses of protein
content, amino acid composition, and its related quality.

The range of seed protein content of crossing block consisted with 319 varieties or lines was from 9.9% to 17.
6% with the average of 13.2%. The minimum protein content was showed by Wonkwang, and the maximum by
Chungnamjaerae and Suwon 210.

Among the Korean native varieties or breeding lines of crossing block, at least twelve lines or varieties were
selected as the high-protein wheats.

In the effects of environmental conditions, the variations of protein content by cultivating locations and year
were showed out to be up to 3.6%, and 3, 3%, respectively, But the varietal characteristics of wheat protein were
seemed to remain constantly .

In the results of amino acid analysis, those related with bread quality, except proline were improved with the
increase of seed protein. But the improvement of nutritional quality did not agree with the protein content
increase of seed. The total content of amino acid essential to adults was very low with 266.6-273.3mg per one
gram of protein compare to the 350mg (free from the amino acid of tryptophan) recommended by FAO/WHO.
Especially the limiting amino acid such as methionine, lysine and threonine were critically deficient.

The correlation between protein contents and sedimentation values was obtained r=0.656** of average
notwithstanding widly different environmental conditions, and in some condition the value was obained about to

r=0,956"".
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Table 1. The variation of seed protein contents of the varieties recommended in Korea.

Recommended Recommended cultivars Protein
year Name Pedigree (%)
1932 Suwon 85 Akadaruma x Flutz/Kanred 13.1
1932 Akadaruma 14.4
1932 Edosinriki Edo x Shinrikimugi 14.5
1936 Yukseong 3 Quality x Suwon 13 13.8
1942 Norin 4 Yusyoki 347 x Hiroshimashipure 3 11.7
1959 Jinkwang Yukseong 3 x 12SE 1.1
1959 Jangkwang Yukseong 3 x 12SE 10.6
1959 Yungkwang Yukseong 3 x 12SE 11.0
1963 Jaekwang Yukseong 3 x Akadaruma 11.1
1963 Jinpoong Suwon 86 x Yukseong 3 16.4
1969 Kyungkwang Suwon 85 x Norin 12 13.6
1969 Wonkwang Suwon 85 x Norin 12 9.9
1969 Namkwang Suwon 85 x Norin 12 10.0
1973 Sinkwang Suge 107 x Norin 72 10.6
1974 Chugoku 81 Norin 56 x Norin 55 12.8
1976 Chokwang Jaekwang x Norin 72 11.6
1976 Olmil Norin 72 x Norin 12 12.5
1978 Geurumil Strampelli/69D-3607 x Chokwang 13.1
1979 Dahongmil Norin 72 x Wonkwang 13.8
1979 Cheonggemil Norin 4 x Sharbatisonora 14.3
1980 Naemil Sturdy/Scout x Strampelli/Bb-CNO 12.4
1980 Saemil Strampelli/69-3607 x Chokwang 13.6
1982 Eunpamil Chugoku 81 x Tob-CNO//Yukseong 3/Suwon 185 13.0
1986 Tapdongmil Chugoku 81 x Suwon 158/ Toropi 14.1

Table 2. Distributional frequency of wheat crossing block on the basis of seed protein contents.

Renge of seed protein content

Total
11% 11-11.9 12.12.9 13-13.9 14-14.9 15-15.9 > 16%
Number of 14 48 70 96 56 27 8 319
varieties
Frequency (%) 4.39 15.05 21.94 30.09 17.55 8.46 2.51 100

** 1)Average protein content . 13.2%
2)Maximum protein content : 17.6%
3) Minimun protein content : 9.9%
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Table 3. Classification of varieties in crossing block based on seed protein content,

Group

Major varieties in crossing block

Low protein
(below 12%)

Wonkwang, Namkwang, W9747, Jinpoong, Blueboy, 18SE, Shinkwang Oidakomugi, W9742,
Jangkwang, Jaekwang, SW 204, MV- 14, Trumbill Fulty, Pn 12, 410879, SW 185, SW 199,
Jinkwang, Norin 55, K-15, Omega, Yungkwang, SW 89, Ser 182, Chugoku 93, SW 239, TAM
200, Chokwang, Peking 11, Peking 15, PI 410876, Saun, Norin 4, Norin 24, Jaeraejongmil,
Milyang 26, Nishimura, Centurk, Suge 159, W 9735

Intermediate Seoyuk 28, Wee #4, Fundulea 133, SW 218, W9735 Milyang 13, Norin 72, Delta,
protein Demar 4, Uniculm, W9067, Saekitorisai 66, Aobakomugi, Naemil, Lethbridge, SW 243,
(12-14%)  Hongliang, SW 202, Arthur-71, Oasis, Olmil, Dunav-1, OR 8500423P, Samson, Chugoku

High protein
(Above 14%)

81, Fruits, Anhwei 11, Hachimangomugi, Donia, Jaeraesomaeg, Frutz 19, Osiogomugi,
Sechae 17, SW 206. SW 225, SW 86, Pumafen, Fan#l, Gerano 81, Shin 3626, Norin 16,
SWO 791367, SW 241, Veer’s, Geurumil, SW 85, Partizanka, Milyang 11, Norin 52, Dwarf~
Bezostaya, Kauz's™-4Y. SW 207. Lovrin 24 Purdue, Jaeraejong, UGS, Fong Kang 6, Mil~
yang 27, Saitama 27, Wasejinko, Milyang 16, Kyungkwang, SW 216, SEohae 118. Milyang
27, Saitama 27. Wasejinko, Milyang 16. Kyungkwang, SW 216, Seohae 118, Milyang 12,
Hismigomugi, CB 49, Milyang 15, Kungchiao 288, SW 220, Milyang 10, Dahongmil, ~ Seoyuk
93, Aifeng #3, Akasabishiraz 1, Bagula’s’, Kavkey, Lancota, Shannung 17-17, Shannung
6521, Milyang 14, Splender, Gokuwase, Yukseong 3, Kanto 75, Eunpamil, SW 211, Opata

Shirodaruma, Bolal, SW 245, SW 246, Norin 26, Pri'sl, SWO 79114, Ns 2219, Tapdon-
gmil, SW 229, Aomai 6, Cheonggemil, Daijugokumugi 109, F 122, Shisen 1, Shin 4468,

Taichung 6, Dongsanso 4, Akadaruma, Seoyuk 136, Shang Hai 3, Yektoy, Igakihuoregon,

Milyang 8, Scc 34, Atlas 66, Edosinriki, SW 244, Seoseon 12, Suge 126, SW 235, SW 240,
K-36, SW 210, California, Seohae 132, Aikantaso, Jaeraemil, Somaegjaerae, Mnv’sl,
Yokozawa, Okogaskangdo, Suge 135, Jaeraeolmil, Seoseon 42, SW 230, Hellas, CB 60, Com-
plex Cross, Uruguay 392, Jaeraeneulmil, Doukai 63, Chungnamjaerae, Kihuwase

*SW means Suwon.

Table 4. The protein contents of Korean promising native wheat varieties and breeding lines.

Variety Protein (%) Variety Protein (%) Variety Protein (%)
Seoyuk 132 14 .4 Jaeraemil 15.1 Seosun 42 15.7
Seoyuk 50 14.5 Somaekjaerae 15.2 Suwon 238 15.8
Seosun 12 14.5 Suwon 210 i5.5 Jaeraeneulmil 16.3
Suwon 235 14.7 Jaeraeolmil 15.7 Chungnamjaerae 17.4
Table 5. Variation of protein content of wheat seed cultivated from different locations,
Protein content with the cultivating locations (%)
Variety " . . -
Myopgju Suwon Taejon Iri Milyang Chinju
Geurumil 11.3 13.1 10.2 10.4 9.6 11.0
Olmil - 12.5 9.4 10.2 9.3 11.3
Suwon 243 10.5 12.4 9.9 9.9 9.5 11.1

BHE ZR7 THE A

"ol eld4 BRE TEX BRUM T &
B el =eld Bl 2RY %E ETs2 &
FRAA< @ shed & fi FRAAT
Rifo] #HHMe2 & A4, o=, BF EM ¥

Aol4 WY MY ELE SRS AR Axc
Wil drhdes MEGH WA Ave @Elkes
& Fouf AEMRET fllo] %ol BAK Aol
£4 %o oz 4R

- 396 -



Table 8. Variation of protein content of wheat flour with the cultivating regions and years.

Variety Geurumil Eunpamil Olmil

Location
Year Suwon  Milyang Mean  Sewon  Milyang Mean  Suwon Milyang  Mean

Protein content (%)
"84 11.8 8.8 10.3 11.7 9.3 10.5 10.4 8.5 9.4
‘85 11.4 8.5 9.9 11.0 8.3 9.6 9.8 8.2 3.0
‘86 8.6 8.1 8.3 10.2 8.2 9.4 9.2 8.0 8.6
87 11.0 9.7 10.3 11.1 9.9 10.5 11.6 8.8 10.2
88 12.3 10.9 11.6 12.9 11.7 12.3 12.0 10.4 11.2
'89 11.0 7.4 9.2 11.5 7.5 9.0 10.5 7.0 8.7
Mean 11.0 8.9 9.9 11.4 9.2 10.2 10.5 8.5 9.5
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Table 7. Amino acid composition of wheat and wheat protein.

g Amino acid/100g seed

mg Amino acid/g protein

Amino acid Geurumil Atlas 66 Suwon 210 Geurumil Atlas 66 Suwon 210

(Essential)

Threonine 0.30 0.32 0.36 22.9 21.9 23.2
Valine 0.63 0.69 0.70 48.1 47.3 45.2
Methionine 0.15 0.16 0.19 11.5 11.0 12.3
Isoleucine 0.41 0.49 0.53 31.3 33.6 3.2
Leucine 1.04 1.17 1.15 79.4 80.1 74.2
Phenylalanine 0.72 0.79 0.90 55.0 54.1 58.1
Lysine 0.33 0.30 0.30 25.2 20.5 19.4
(Non-essential)

Aspartic acid 0.69 0.70 0.73 52.7 47.9 47.1
Serine 0.24 0.26 0.23 18.3 17.8 14.8
Glutamic acid 5.77 6.35 6.40 440.5 434.9 412.9
Proline 1.34 1.28 1.27 102.3 87.7 81.9
Glycine 0.50 0.56 0.54 38.2 38.4 34.8
Alanine 0.28 0.22 0.23 21.4 15.1 14.8
Tyrosine 0.41 0.39 0.42 31.3 26.7 27.1
Histidine 0.16 6. 18 0.21 12.2 12.3 13.5
Arginine 0.76 0.77% 0.87 58.0 52.7 56.1
Total 13.73 14.63 15.03 1048.1 1002.1 969.7
Protein (Nx6.25) 13.1 14.6 15.5 1000.0 1000.0 1000.0
Essential AA 3.58 3.92 4.13 273.2 268.5 266.6
9% essential AA 27.3 26.9 26.7 27.3 26.9 26.7
*AA means amino acid,
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Table 8. Variation of sedimentation value of wheat flour with the cultivating regions and years.

Variety Geurumil Eunpamil Olmil

Location

Year Suwon  Milyang Mean Suwon  Milyang Mean Suwonn  Milyang Mean

Sedimentation value(cc)

"84 27.0 25.5 26.2 34.5 32.0 33.2 28.5 16.0 22.2
‘85 29.5 21.3 25.4 38.3 27.8 33.0 31.5 18.5 25.0
‘86 24.8 17.0 20.9 36.3 23.0 29.6 26.1 19.3 22.7
87 33.5 28.5 31.0 37.5 36.0 36.7 30.5 25.0 27.7
‘88 37.8 17.8 22.8 45.5 36.6 41.9 31.0 30.7 30.8
89 - - - 53.0 32.0 42.5 37.5 - 37.5
Mean 30.5 22.0 26.2 40.9 31.2 36.0 30.9 21.9 26.4

Table 9. Correlstion coefficients between protein content and sedimentation value at various couditions.

Conditions Correlation coefficients

Within Geurumil Eunpamil Olmil
varieties 0.651** 0.743** 0.789**

Within Suwon Milyang
regions 0.494** 0.445**

Within "84 "85 '86 '87 88 ‘89
years 0.604** 0.762** 0.956** 0.583** 0.759** 0.853**

Total 0.656**

** indicates significance at the 0.01 level.
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Table 10. Protein contents and sedimentation values of the promising wheat varieties with group in crossing

block.
Variety Protein (%) Sedimentation
Whole Kernel Flour value (cc)
W 9735 10.1 8.5 37.5
Chugoku 114 - 9.2 31.8
Chokwang 11.6 9.5 25.8
Double crop 12.8 9.5 32.8
Anhwet 12.7 11.5 48.8
Suwon 216 13.6 9.3 26.0
Suwon 211 13.4 9.5 31.0
Milyang 14 13.9 10.4 25.0
Milyang 15 13.6 11.0 41.0
Sechae 132 13.7 11.2 35.0
Shannung 6521 13.8 11.5 47.8
Gk protein 13.0 12.6 53.0
Suwon 245 14.0 10.4 40.8
Suwon 246 14.0 10.8 37.4
Daichugokumugi 109 14.2 11.2 43.0
Suwon 210 15.5 11.2 62.0
Mean 13.3 10.5 38.6

Table 11. Variation of water absorption of wheat flour on mixograph with the cultivating regions and

years,

Variety Geurumil Eunpamil Olmil

Location ™
Year Suwon  Milyang Mean Suwon  Milyang Mean Suwon  Milyang Mean

Water absorption (ml)

"84 5.7 5.7 5.7 5.9 6.0 5.9 5.5 5.7 5.6
85 5.6 5.5 5.5 5.8 5.7 5.7 5.5 5.5 5.5
'86 5.7 5.9 5.8 5.7 5.8 5.7 5.6 5.7 5.6
‘87 5.8 5.9 5.8 6.2 6.2 6.2 5.9 5.7 5.8
88 5.8 5.8 5.8 6.0 5.8 5.9 5.9 5.8 5.8
‘89 5.6 5.6 5.6 5.8 5.8 5.8 5.8 5.6 5.7
Mean 5.7 5.7 5.7 5.9 5.9 5.9 5.7 5.7 5.7
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