
    
     [Glycine max (L.) Merrill]

 

M1

M2

SDS-PAGEM-107

M-729

SDS-PAGE

     



    

11s7s

 

kDa360

kDa180

kDa20

kDa95

kDa8

kDa30

M2



     

CO60

M1

M1

M2

 

50 mMTris-HCl pH 8.2-10 mM CaCl2

 

rpm

  

SDS-PAGE

0.1%SDS-0.9M Tris-

HClpH8.8-14%Polyacrylamide

0.1%SDS-0.15M Tris-

HClPH6.8-6% Polyacrylamide

2cc- -mercaptoethanol 2cc-SDS %10

Glycerol 3ccDye 0.1cc-

0.1% SDS-0.192M Glycine-

0.05M Tris-HCl pH8.3

0.15% Commassie Blue R-

250-45% Methanol-9% Acetic acid



    
25% Methanol

 

7.5% Acetic acid

  

 ×

  

SPSS

  

     M1 

  

M2 

SDS-PAGE

M-107

M-729

A

kDa42

 

M2

M-107M-729

M-107



    
M-729

    

                    M-107M-729M2M

 

SMO431M-729

30 kDa95 kDa42 kDa

35 kDaM-10730 kDa

 

M2

            

M-107 

 

M-729 

     

CV % 

M

    

Lipoxygenase    

  

Acidic subunit 

 

 Lectin    

    Kunitz

 

kDa116

kDa66

kDa45

kDa35

kDa25

kDa18.8

kDa14.4

 

Glycinin 

 

-Conglycinin 



   

M-107

M-729

A



    

M-107M-729

M-729

M-729

KDa42

kDa35

M-729

 



    
1. AACC. 1976. Approved metodes. St. Paul, MN, USA: American association of Cereal 

chemits. 
2. AOAC. 1984. Official metods of analysis. Washington, DC: Association of official 

agricultural chemistry. 
3. Archana, P , S.P. Taware and V.M. Raut. 2004. Induced variation in quantitative traits 

due to physical ( rays), chemical (EMS) and combined mutagen treatments in soybean 
(Glycine max (L.) Merrill). Soybean Genetics Newsletter, 1-6. 

4. Armour, J.C., R.L.C. Perera, W.C. Buchan and G. Grant. 1998. Protease inhibitors and 
lectins in soyabean and effects of aqueous heat treatment. Journal of Science Food and 
Agriculture, 78: 225-231. 

5. Birk, Y. 1961. Purification and some properties of a highly active inhibitor of -
chymotrypsin from soyabeans. Biochim Biophys. Acta, 54: 378-388. 

6. Bradford, M.M. 1976. A rapid and sensitive method for quantification of microgram 
quantities of protein of utilizing the principle dye binding. Analyze Biochemistry, 72: 
680-685. 

7. Constantions, G.Z., C. Gagnon, S. Gleddie, Sh. Khanizadeh, E.R. Cober and R.J.D. 
Guillemette. 2007. Assessment of the protein quality of fourteen soybean (Glycine max 
L.) Merr. cultivars using amino acid analysis and two-dimensional electrophoresis. 
Food Reserch International 40: 129-146. 

8. Danilsson, C.E. 1949. Seed globulins of the gramineae and leguninosae. Biochemistry 
Jornal, 44: 387-400. 

9. Gade, W., A.J. Michele, B.D. Jeanne, L.S. Edwin and F. Wold. 1981. The Isolation and 
Characterization of a Root Lectin from Soybean (Glycine max (L), Cultivar Chippewa. 
Biological Chemistry, 25: 12905-12910. 

10. Hajica, M., K. Igita and K. Kitamura. 1991. A line lacking all the seed lipoxygenase 
isozymes in soybean (Glycine max (L.) Merrill) induced by Gamma-ray irradiation. 
Japan Journal Breed, 41: 507-509. 

11. Hisayasu, S., H. Orimo, S. Migita, Y. Ikeda, K. Satoh, S. Shinjo, Y. Hirai and Y. 
Yoshino. 1992. Soybean protein isolate and soybean lectin inhibit Iron absorption in rat. 
Jornal of Nutrition, 122: 1190-1196. 

12. Jordinson, M., P.H. Deprez, R.J. Playford, S. Heal, T.C. Freeman, M. Alison and J. 
Calam. 1996. Soybean lectin stimulates pancreatic exocrine secretion via CCK-A 
receptors in rats. American Journal of Physiology imaging. Gustrointestinal and Liver 
Physiology, 270: G653-G659. 

13. Kitamora, K., C.S. Davies and N.C. Nielsen. 1984.  Inheritance of alleles for Cgy1 and 
Gy4 storage protein genes in soybean. Theoretical and Applied Genetics, 68: 253-257. 

14. Kunitz, M. 1946. Crystalline soybean trypsin inhibitor. General Physiology, 291-310. 
15. Laemmli. U.K. 1970. Cleavage of structural proteins during the assembly of the head of 

bacteriophage T4. Nature, 277: 680-685. 
16. Manjaya, J.G., K.N. Suseelan, T. Gopalakrishna, S.E. Pawar and V.A. Bapat. 2007. 

Radiation induced variability of seed storage proteins in soybean (Glycine max (L.) 
Merrill). Food Chemistry, 100: 1324-1327. 



    
17. Micke, A. and A. Bahar. 1999. Mutation and in vitro mutation breeding. Ludhiana

(India) 1999. pp: 1-19. 
18. Morease, R.M., T.C.B. Soares, L.R. Colombo, M.F.S. Salla, J.G.A. Barros, N.D. 

Pioveson, E.G. Barros and M.A. Moreira. 2005. Assisted selection by specific DNA 
markers for genetic elimination of the kunitz trypsin inhibitor and lectinin soybean 
seeds. Euphytica, 149: 221-226. 

19. Nakamura, I., H. Odonaka and N. Kaizuma. 1989. Segregation of  and -subunits of 
seed conglycinin in mutant of soybean. Annual report-National Institute of Genetics 
Japan, 115. 

20. Narvel, J.M., W.R. Fehr and G.A. Weke. 1998. Agronomic and seed trait of soybeans 
lacking seed lipoxygenase. Crop Science, 38: 926-928. 

21. Narvel, J.M., W.R. Fehr and L.C. Weldon. 2000. Analysis of soybean seed 
lipoxygenase. Crop Science, 40: 838-840. 

22. Norton, G. 1991. Proteinase inhibitors. In: Toxic substances in Crop Plants. D,Mello. 
J.P.F., C.M. Duffus and J.H. Duffus. Royal Society of Chemistry. Cambridge. UK. pp: 
68-106. 

23. Phan, T.H., N. Kaizuma, H. Odawaka and Y. Takahata. 1996. Specific inheritance of a 
mutant gene Controlling , -subunits of -conglycinin in soybean (Glycine Max (L.) 
Merrill) and observation of chloroplast ultra structure of the mutant. Breeding Science, 
46: 53-59. 

24. Pusztai, A., G. Grant, S. Bardocz, E. Gelencser and G.Y. Hajos. 1997. Novel dietary 
strategy for over coming the antinutritional effects of soyabean whey of high agglutinin 
content. British Journal of Nutrition, 77: 933-945. 

25. Samie, A.H., J. Pour-reza. 1999. Utilization of faba bean in broiler ratio and means of 
reducing the effect of its trypsin inhibitor. Jstnar. Isfahan university of technology, 2: 
109-115.  

26. Schulze, H., H.S. Saini, J. Huisman, M. Hessing, W. Berg and W.A. Verstegen. 1995. 
Increased nitrogen by inclusion of soya lectin in the diests of pigs. Journal of Science 
Food and Agriculture, 69: 501-510. 

27. Takahashi, K., Y. Mizuno, S. Yumoto, K. Kitamura and S. Nakamura. 1996. 
Inheritance of the -subunit of -conglycinin in soybean (Glycine max (L.) Merrill) line 
induced by Gamma ray irradiation. Breeding Science, 46: 251-255. 

28. Tsukada, Y., K. Kitamura, K. Harada and N. Kaizuma. 1986. Genetic analysis of 
subunits of two major storage protein ( -conglycinin and glycinin) in soybean seed. 
Japan Jornal of Breeding, 36: 390-400. 

29. Yang, M.H and J.W. Burton. 1994. Seed protein quality of soybean mutants. Crop 
Science, 39: 278-284.         



   
Investigation of Grain Quality Proteins in Soybean [Glycine max (L.) Merrill] 

 Mutants   

M. Arefrad1, N.A. Babaeian Jelodar2, G. Nematzadeh2, S.K. Kazemitabar3 and N.A. 
Bagheri4   

Abstract  
     Lectin protein is considered as an important anti-nutrient factor in soybean seed. A low 
quality soybean proteins is associated whit the presence of lipoxygenase protein due to its 
unfavorable flavor. This research was conducted at the Sari Agricultural Sciences and 
Natural Resources University, during 2008-2009 to evaluate the effect of Gamma rays on 
anti-nutrient protein of Hill cultivar. M1 generation seeds were obtained and grown as 
plant-to-row in next generation. In M2 generation, highly variation was observed for plant 
height, flower color, sterility, leaf shape, early and late maturity, that among mutant plants 
with favorable morphological traits were selected. After protein evaluation by SDS-PAGE 
it hasn't shown the lectin protein in M-107 plant mutant and also anti-nutrient factor of 
lectin and lipoxygenase was absence in M-729 mutant. However, these two mutant plants 
which hadn't shown one or several subunit proteins, but not showed meaningful 
commutation in total volume protein and oil content. These two mutant plants can be 
considered very important for improving seed proteins in soybean breeding programs.   

Keywords: Soybean, Anti-nutrient factors, Gamma ray, SDS-PAGE 
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