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Abstract

Several oilseed and legume protein products were fed to rats as the sole source of dietary protein, and in

blends with cereals for the determination of protein efficiency ratio (PER) and biological availability of

amino acids. In addition oilseed protein isolates were fed to mice for the determination of PER. Results of

the mouse study revealed that the adjusted PER (casein=100) for Target rapeseed isolate (108) was higher

than those of sunflower (74), safflower (77), soybean (86) or flax (92) isolates.

Results of the rat trials revealed that the adjusted PER for Tower rapeseed meal (88) was higher than

those of fababean (21), field pea (59) and soybean meal (72). Supplementation with methionine (0.2%)

resulted in improved PER for fababean (84), field pea (101) and soybean meal (97). Mustard flour and

rapeseed flour gave PER of 109 and 106, respectively, while the value of sunflower flour was low (56).

Protein isolates of Tower rapeseed and soybean gave PER of 92 and 80, respectively. Blending of

legumes and oilseeds with wheat flour (PER=28) gave high PER values (60–85), as also occurred in rice

blends (71–88). Supplementation of wheat-legume blends with lysine (0.4%), methionine (0.2%) and

threonine (0.1%) brought all PER values above 100. It appeared that differences in PER of the diets

paralleled the levels of the first limiting amino acid for rat growth. Results of balance trials indicated that

the availability of the limiting amino acid(s) was lower than other essential amino acids for each protein

source.

Citations

Nutritional Evaluation of Oilseeds and Legumes as Protein Supplement... http://link.springer.com/chapter/10.1007/978-1-4684-3366-1_22

1 von 6 15.07.2014 09:56



A.O.A.C. official methods of analysis. 1970. 9th ed. Association of Official Agricultural

Chemists, Washington, D.C.

1.

Appelqvist, L.A. and Ohlsbn, R. 1972. Rapeseed cultivation, composition, processing and

utilization. Elsevier Publ. Co., Amsterdam.

2.

Bell, J.M. 1972. Nutrient requirements of the laboratory mouse. In Nutrient Requirements of

Laboratory Animals. 2nd ed. National Academy of Sciences, Washington, D.C.

3.

Bell, J.M., Giovannetti, P., Sharby, T.F., and Jones, J.D. 1976. Digestibility and protein

quality evaluation of rapeseed flour. Can. J. Anim. Sci. 56: 763–768.

4.

Bender, A.E., and Doell, B.H. 1957. Biological evaluation of proteins; a new aspect. Br. J.

Nutr. 11: 140–148.

5.

Bowland, J.P., Clandinin, D.R., and Wetter, L.R. 1965. Rapeseed meal for livestock and

poultry - a review. Can. Dept. Agric. Publ. 1257.

6.

Duncan, B.D. 1955. Multiple range and multiple F tests. Biometrics 11: 1–42. CrossRef7.

Eggum, B.O. 1968. Nutritional evaluation of proteins by laboratory animals. In Bender,

A.E., Kihlberg, R., Lofquist, B., and Munck, L. (Ed.) Evaluation of Novel Protein Products.

Proc. of International Biological Programme (IBP) and Wenner-Gren Centre Symposium,

Stockholm, Sweden. Pergamon Press,New York.

8.

Nockrashy, A.S., Mukherjee, K.L., and Mangold, H.K. 1977. Rapeseed protein isolates by

countercurrent extraction and isoelectric precipitation. J. Agr. Food Chem. 25: 193–197.

9.

John, A., and Bell, J.M. 1976. Amino acid requirements of the growing mouse. J. Nutr. 106:

1361–1367.

10.

Loew, F.M., Doige, C.E., Manns, J.G., Searcy, G.P., Bell, J.M., and Jones, J.D. 1976.

Evaluation of dietary rapeseed protein concentrate flour in rats and dogs. Toxicol. Appl.

Pharmacol. 35: 257–267.

11.

McKenzie, S.L. 1973. Cultivar differences in proteins of oriental mustard (Brassica juncea

L. Cross).

12.

J. Am. Oil Chem. Soc. 50: 411–414.13.

McLaughlan, J.M., and Keith, M.O. 1975. Bioassays for protein quality. In Friedman, M.

(Ed.) Protein Nutritional Quality of Foods and Feeds. Part 1. Assay Methods - Biological,

Biochemical and Chemical. Marcel Dekker, Inc. New York.

14.

Nutritional Evaluation of Oilseeds and Legumes as Protein Supplement... http://link.springer.com/chapter/10.1007/978-1-4684-3366-1_22

2 von 6 15.07.2014 09:56



Sarwar, G., and Bowland, J.P. 1975. Availability of amino acids in wheat cultivars used in

diets for weanling rats. Can. J. Anim. Sci. 55: 579–586.

15.

Sarwar, G., and Bowland, J.P. 1976. Availability of tryptophan in wheat and oilseed proteins

for weanling rats. Can. J. Anim. Sci. 56: 433–437.

16.

Sarwar, G., Shannon, D.W.F., and Bowland, J.P. 1975. Effects of processing conditions on

the availability of amino acids in soybean and rapeseed proteins when fed to rats. Can. Inst.

Food Sci. Technol. J. 8: 137–141.

17.

Sarwar, G., Sosulski, F.W., and Bell, J.M. 1973. Nutritional evaluation of oilseed meals and

protein isolates. Can. Inst. Food Sci. Technol. J. 6: 17–21.

18.

Sarwar, G., Sosulski, F.W. and Bell, J.M. 1975a.19.

Nutritive value of field pea and fababean proteins in rat diets. Can. Inst. Food Sci. Technol.

J. 8: 109–112.

20.

Sarwar, G., Sosulski, F.W., and Bell, J.M. 1977. Availability of amino acids in legumes and

legume-wheat blends. Can. Inst. Food Sci. Technol. J. 10: 31–35.

21.

Sarwar, G., Sosulski, F.W., and Holt, N.W. 1975b. Protein nutritive value of legume-cereal

blends. Can. Inst. Food Sci. Technol. J. 8: 170–174.

22.

Slump, P., and Beek, V. 1975. Amino acids in feces related to digestibility of food proteins.

In Friedman, M. (Ed.) Protein nutritional quality of foods and feeds. Part 1. Assay Methods

-Biological, Biochemical and Chemical. Marcel Dekker, Inc. New York.

23.

Sosulski, F.W., and Bakal, A. 1969. Isolated proteins from rapeseed, flax and sunflower

meals. Can. Inst. Food Technol. J. 2: 28–32.

24.

Sosulski, F.W., and Sarwar, G. 1973. Amino acid composition of oilseed meals and protein

isolates. Can. Inst. Food Sci. Technol. J. 6: 1–5.

25.

Squibb, R.L. 1968. Effect of a dietary imbalance of lysine on protein metabolism in the

chick. Poult. Sci. 47: 199–204.

26.

Tao, R., Belzile, R.J., and Brisson, G.J. 1971.27.

Amino acid digestibility of rapeseed meal fed to chickens. Effects of fat and lysine

supplementation. Can. J. Anim. Sci. 51: 705–709.

28.

Tape, N.W., Sabry, Z.I., and Eapen, K.E. 1970. Production of rapeseed flour for human

consumption. Can. Inst. Food Technol. J. 3: 78–81.

29.

Youngs, C.G., and Wetter, L.R. 1967. Micro-determination of major indivival

isothiocyanates and oxazolidinethiones in rapeseed. J. Am. Oil Chem. Soc. 44: 551–554.

30.

Nutritional Evaluation of Oilseeds and Legumes as Protein Supplement... http://link.springer.com/chapter/10.1007/978-1-4684-3366-1_22

3 von 6 15.07.2014 09:56



Title
Nutritional Evaluation of Oilseeds and Legumes as Protein Supplements to Cereals

Book Title
Nutritional Improvement of Food and Feed Proteins

Pages
pp 415-441

Copyright
1978

DOI
10.1007/978-1-4684-3366-1_22

Print ISBN
978-1-4684-3368-5

Online ISBN
978-1-4684-3366-1

Series Title
Advances in Experimental Medicine and Biology

Series Volume
105

Series ISSN
0065-2598

Publisher
Springer US

Copyright Holder
Plenum Press, New York

Additional Links

About this Book

Topics

Chemistry/Food Science, general
Industry Sectors

Chemical Manufacturing

Oil, Gas & Geosciences

Biotechnology

Pharma
eBook Packages

eBook Package english full Collection

eBook Package english Biomedicine & Life Sciences

Editors

Mendel Friedman (1)

Editor Affiliations

1. Western Regional Research Laboratory, Science and Education Administration,

U.S. Department of Agriculture

Nutritional Evaluation of Oilseeds and Legumes as Protein Supplement... http://link.springer.com/chapter/10.1007/978-1-4684-3366-1_22

4 von 6 15.07.2014 09:56



Authors

G. Sarwar (2)

F. W. Sosulski (3)

J. M. Bell (3)

J. P. Bowland (4)

Author Affiliations

2. Bureau of Nutritional Sciences, Health Protection Branch, National Health and

Welfare, Ottawa, Ontario, K1A OL2, Canada

3. College of Agriculture, University of Saskatchewan, Saskatoon, Saskatchewan,

Canada

4. Faculty of Agriculture and Forestry, University of Alberta, Edmonton, Alberta,

Canada

Continue reading...

To view the rest of this content please follow the download PDF link above.

Over 8.5 million scientific documents at your fingertips
© Springer, Part of Springer Science+Business Media

Nutritional Evaluation of Oilseeds and Legumes as Protein Supplement... http://link.springer.com/chapter/10.1007/978-1-4684-3366-1_22

5 von 6 15.07.2014 09:56



Nutritional Evaluation of Oilseeds and Legumes as Protein Supplement... http://link.springer.com/chapter/10.1007/978-1-4684-3366-1_22

6 von 6 15.07.2014 09:56


