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  Abstract
 
Core share and HTML view are not available for this content. However, as you have access to this content, a full PDF is available via the ‘Save PDF’ action button.

 Protein, generally agreed to be the most satiating macronutrient, may differ in its effects on appetite depending on the protein source and variation in digestion and absorption. We investigated the effects of two milk protein types, casein and whey, on food intake and subjective ratings of hunger and fullness, and on postprandial metabolite and gastrointestinal hormone responses. Two studies were undertaken. The first study showed that energy intake from a buffet meal ad libitum was significantly less 90 min after a 1700 kJ liquid preload containing 48 g whey, compared with an equivalent casein preload (P<0·05). In the second study, the same whey preload led to a 28 % increase in postprandial plasma amino acid concentrations over 3 h compared with casein (incremental area under the curve (iAUC), P<0·05). Plasma cholecystokinin (CCK) was increased by 60 % (iAUC, P<0·005), glucagon-like peptide (GLP)-1 by 65 % (iAUC, P<0·05) and glucose-dependent insulinotropic polypeptide by 36 % (iAUC, P<0·01) following the whey preload compared with the casein. Gastric emptying was influenced by protein type as evidenced by differing plasma paracetamol profiles with the two preloads. Greater subjective satiety followed the whey test meal (P<0·05). These results implicate post-absorptive increases in plasma amino acids together with both CCK and GLP-1 as potential mediators of the increased satiety response to whey and emphasise the importance of considering the impact of protein type on the appetite response to a mixed meal.


 


   
  Keywords
 Dietary proteinSatietyCholecystokininGlucagon-like peptide-1Postprandial amino acids
 

  
	
Type

	Research Article


 	
Information

	British Journal of Nutrition
  
,
Volume 89
  
,
Issue 2
  , February 2003  , pp. 239 - 248 
 DOI: https://doi.org/10.1079/BJN2002760
 [Opens in a new window]
 
  


   	
Copyright

	
Copyright © The Nutrition Society 2003




     
 References
  
 

 Ballinger, AB & Clark, ML (1994) L-Phenylalanine releases chole-cystokinin (CCK) and is associated with reduced food intake in humans: evidence for a physiological role of CCK in control of eating. Metabolism 43, 735–738.CrossRefGoogle Scholar


 
 

 Barkeling, B, Rossner, S & Bjorvell, H (1990) Effects of a high-protein meal (meat) and a high-carbohydrate meal (vegetarian) on satiety measured by automated computerised monitoring of subsequent food intake, motivation to eat and food preferences. International Journal of Obesity 14, 743–751.Google Scholar


 
 

 Beardshall, K, Deprez, P, Playford, RJ, Alexander, M & Calam, J (1992) Effect of chymotrypsin on human cholecystokinin release – use of clostripan in the validation of a new radio-immunoassay. Regulatory Peptides 40, 1–12.CrossRefGoogle Scholar


 
 

 Billeaud, C, Guillet, J & Sandler, B (1990) Gastric emptying in infants with or without gastro-oesophageal reflux according to the type of milk. European Journal of Clinical Nutrition 44, 577–583.Google ScholarPubMed


 
 

 Boirie, Y, Dangin, M, Gachon, P, Vasson, M, Maubois, J & Beaufrere, B (1997) Slow and fast dietary proteins differently modulate postprandial protein accretion. Proceedings of the National Academy of Sciences of the United States of America 94, 14930–14935.CrossRefGoogle ScholarPubMed


 
 

 Booth, DA, Chase, A & Campbell, AT (1970) Relative effectiveness of protein in the late stages of appetite suppression in man. Physiology and Behavior 5, 1299–1302.CrossRefGoogle ScholarPubMed


 
 

 Campfield, LA & Smith, FJ (1990) Transient declines in blood glucose signal meal initiation. International Journal of Obesity 14, 15–33.Google ScholarPubMed


 
 

 De Castro, JM (1987) Macronutrient relationships with meal patterns and mood in the spontaneous feeding behaviour of humans. Physiology and Behavior 39, 561–569.CrossRefGoogle ScholarPubMed


 
 

 Elliott, RM, Morgan, LM, Tredger, JA, Deacon, S, Wright, J & Marks, V (1993) GLP-1 (7–36) amide and glucose-dependent insulinotropic polypeptide secretion in response to nutrient ingestion in man: acute post-prandial and 24 h secretion patterns. Journal of Endocrinology 138, 159–166.CrossRefGoogle ScholarPubMed


 
 

 Flint, A, Raben, A, Blundell, JE & Astrup, A (2000) Reproducibility, power and validity of visual analogue scales in assessment of appetite. International Journal of Obesity 24, 38–48.CrossRefGoogle ScholarPubMed


 
 

 Gannon, MC, Nuttal, FQ, Neil, BJ & Westphal, SA (1988) The insulin and glucose responses to meals of glucose plus various proteins in type II diabetic subjects. Metabolism 37, 1081–1088.CrossRefGoogle ScholarPubMed


 
 

 Gibbs, J & Smith, GP (1977) Cholecystokinin and satiety in rats and rhesus monkeys. American Journal of Clinical Nutrition 30, 758–761.CrossRefGoogle ScholarPubMed


 
 

 Go, VLW, Hofman, AF & Summerskill, WHJ (1970) Pancreozymin bioassay in man based on pancreatic enzyme secretion: potency of specific amino acids and other digestive products. Journal of Clinical Investigation 49, 1558–1564.CrossRefGoogle ScholarPubMed


 
 

 Green, SM & Blundell, JE (1996) Subjective and objective indices of the satiating effect of foods. Can people predict how filling a food will be? European Journal of Clinical Nutrition 50, 798–806.Google ScholarPubMed


 
 

 Gutzwiller, JP, Goke, B, Drewe, J, Hildebrand, P, Ketterer, S, Handschin, D, Winterhalder, R, Conen, D & Beglinger, C (1999) Glucagon-like peptide-1: a potent regulator of food intake in humans. Gut 44, 81–86.CrossRefGoogle ScholarPubMed


 
 

 Hampton, SM & Whithey, L (1993) Monitoring B cell responses in obese and normal weight subjects; a pilot study. Diabete and Metabolisme 19, 582–585.Google Scholar


 
 

 Heading, RC, Nimmo, J, Prescott, LF & Tothill, P (1973) The dependence of paracetamol absorption on the rate of gastric emptying. British Journal of Pharmacology 47, 415–421.CrossRefGoogle ScholarPubMed


 
 

 Hill, AJ & Blundell, JE (1988) Role of amino acids in appetite control in man. In Amino Acid Availability and Brain Function in Health and Disease. Proceedings of the Advanced Research Workshop NATO ASI Series H, pp. 239–248 [Huether, G, editor]. Berlin, New York: Springer-Verlag.Google Scholar


 
 

 Hill, AJ & Blundell, JE (1990) Comparison of the action of macronutrients on the expression of appetite in lean and obese human subjects. Annals of the New York Academy of Sciences 597, 529–531.Google Scholar


 
 

 Hill, AJ, Rogers, PJ & Blundell, JE (1995) Techniques for the experimental measurement of human eating behaviour and food intake: a practical guide. International Journal of Obesity 19, 361–375.Google ScholarPubMed


 
 

 Hopman, WPM, Jansen, JBMJ & Lamers, CBHW (1985) Comparative study of the effects of equal amounts of fat, protein and starch on plasma cholecystokinin in man. Scandinavian Journal of Gastroenterology 20, 843–847.CrossRefGoogle ScholarPubMed


 
 

 Hrboticky, N, Leiter, LA & Anderson, GH (1985) Effects of L-tryptophan on short-term food-intake in lean men. Nutrition Research 5, 595–607.CrossRefGoogle Scholar


 
 

 Hubbard, R, Kosch, CL, Sanchez, A, Sabate, J, Berk, L & Shavlik, G (1989) Effect of dietary protein on serum insulin and glucagon levels in hyper-and normocholesterolemic men. Atherosclerosis 76, 55–61.CrossRefGoogle ScholarPubMed


 
 

 Johnstone, AM, Stubbs, RJ & Harbron, CG (1996) Effect of over-feeding macronutrients on day-to-day food intake in man. European Journal of Clinical Nutrition 50, 418–430.Google Scholar


 
 

 Lang, V, Bellisle, F, Alamowitch, C, Craplet, C, Bornet, FRJ, Slama, G & Guy-Grand, B (1999) Varying the protein source in mixed meal modifies glucose, insulin and glucagon kinetics in healthy men, has weak effects on subjective satiety and fails to affect food intake. European Journal of Clinical Nutrition 53, 959–965.CrossRefGoogle ScholarPubMed


 
 

 Lang, V, Bellisle, F, Oppert, J-M, Craplet, C, Bornet, FRJ, Slama, G & Guy-Grand, B (1998) Satiating effect of proteins in healthy subjects: a comparison of egg albumin, casein, gelatin, soy protein, pea protein, and wheat gluten. American Journal of Clinical Nutrition 67, 1197–1204.CrossRefGoogle ScholarPubMed


 
 

 Latner, JD & Schwartz, M (1999) The effects of a high-carbohydrate, high-protein or balanced lunch upon later food intake and hunger ratings. Appetite 33, 119–128.CrossRefGoogle ScholarPubMed


 
 

 Lieverse, RJ, Jansen, JBMJ, Masclee, AAM & Lamers, CBHW (1994) Satiety effects of cholecystokinin in humans. Gastro-enterology 106, 1451–1454.CrossRefGoogle ScholarPubMed


 
 

 Long, SJ, Jeffcoat, AR & Millward, DJ (2000) Effect of habitual dietary-protein intake on appetite and satiety. Appetite 35, 79–88.CrossRefGoogle ScholarPubMed


 
 

 Mellinkoff, SM, Frankland, M, Boyle, D & Greipel, M (1956) Relationship between serum amino acid concentration and fluctuations in appetite. Journal of Applied Physiology 8, 535–538.CrossRefGoogle ScholarPubMed


 
 

 Miller, MJS, Witherly, SA & Clark, DA (1990) Casein: a milk protein with diverse biologic consequences. Proceedings of the Society for Experimental Biology and Medicine 195, 143–159.CrossRefGoogle ScholarPubMed


 
 

 Morgan, LM, Hampton, SM, Tredger, JA, Cramb, R & Marks, V (1988) Modifications of gastric inhibitory polypeptide (GIP) secretion in man by a high-fat diet. British Journal of Nutrition 59, 373–380.CrossRefGoogle Scholar


 
 

 Morgan, LM, Morris, BA & Marks, V (1978) Radioimmunoassay of gastric inhibitory polypeptide. Annals of Clinical Biochemistry 15, 172–177.CrossRefGoogle ScholarPubMed


 
 

 Muurahainen, NE, Kissileff, HR & Pi-Sunyer, FX (1988) L-Phenylalanine and L-tryptophan reduce food intake when given with a food preload. American Journal of Clinical Nutrition 47, 774.Google Scholar


 
 

 Penman, E, Wass, JAH, Medback, S, Morgan, LM, Lewis, J, Besser, GM & Rees, LH (1981) Response of circulating somatostatin to nutritional stimuli in normal subjects. Gastroenterology 81, 692–699.CrossRefGoogle ScholarPubMed


 
 

 Porrini, M, Santangelo, A, Crovetti, R, Riso, P, Testolin, G & Blundell, JE (1997) Weight, protein, fat and timing of preloads affect food intake. Physiology and Behavior 62, 563–570.CrossRefGoogle ScholarPubMed


 
 

 Rogers, PJ (1993) The experimental investigation of human eating behaviour. In Human Psychopharmacology, vol. 4, pp. 123–142 [Hindmarch, I and Stonier, PD, editors]. London: John Wiley & Sons Ltd.Google Scholar


 
 

 Rogers, PJ, Burley, VJ, Alikhanizadeh, LA & Blundell, JE (1995) Postingestive inhibition of food intake by aspartame: importance of interval between aspartame administration and subsequent eating. Physiology and Behavior 57, 489–493.CrossRefGoogle ScholarPubMed


 
 

 Schirra, J, Katschinski, M, Weldmann, C, Schafer, T, Wank, U, Arnold, R & Goke, B (1996) Gastric emptying and release of incretin hormones after glucose ingestion in humans. Journal of Clinical Investigation 97, 92–103.CrossRefGoogle ScholarPubMed


 
 

 Stubbs, RJ, Hughes, DA, Johnstone, AM, Rowley, E, Reid, C, Elia, M, Stratton, R, Delargy, H, King, N & Blundell, JE (2000) The use of visual analogue scales to assess motivation to eat in human subjects: a review of their reliability and validity with an evaluation of new hand-held computerized systems for temporal tracking of appetite ratings. British Journal of Nutrition 84, 405–415.CrossRefGoogle ScholarPubMed


 
 

 Stubbs, RJ, Van Wyk, MCW, Johnstone, AM & Harbron, CG (1996) Breakfast high in protein, fat or carbohydrate: effect on within-day appetite and energy balance. European Journal of Clinical Nutrition 50, 409–417.Google ScholarPubMed


 
 

 Uhe, AM, Collier, GR & O'Dea, K (1992) A comparison of the effects of beef, chicken and fish protein on satiety and amino acid profiles in lean male subjects. Journal of Nutrition 122, 467–472.CrossRefGoogle ScholarPubMed


 
 

 Vandewater, K & Vickers, Z (1996) Higher protein foods produce greater sensory specific satiety. Physiology and Behavior 59, 579–583.CrossRefGoogle ScholarPubMed


 
 

 van Strien, T, Frijters, JER, Bergers, GPA & Defares, PB (1986) The Dutch Eating Behaviour Questionnaire (DEBQ) for assessment of restrained, emotional, and external eating behaviour. International Journal of Eating Disorders 5, 295–315.3.0.CO;2-T>CrossRefGoogle Scholar


 
 

 Verdich, C, Flint, A, Gutzwiller, JP, Näslund, E, Beglinger, C, Hellström, PM, Long, SJ, Morgan, LM, Holst, JJ & Astrup, A (2001) A meta-analysis of the effect of glucagon-like peptide-1 (7–36) amide on ad libitum energy intake in humans. Journal of Clinical Endocrinology and Metabolism 86, 4382–4389.Google ScholarPubMed


 
 

 Woods, SC & Porte, D Jr (1983) The role of insulin as a satiety factor in the central nervous system. Advances in Metabolic Disorders 10, 457–467.CrossRefGoogle ScholarPubMed


 
 

 Wurtman, RJ, Hefti, F & Melamed, E (1981) Precursor control of neurotransmitter synthesis. Pharmacological Reviews 32, 315–335.Google Scholar




 

           



 
 [image: alt] 
 
 



 You have 
Access
 
 	551
	Cited by


 

   




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
551




	


[image: Google Scholar logo]















Crossref Citations




[image: Crossref logo]





This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Knerr, I.
Gröschl, M.
Rascher, W.
and
Rauh, M.
2003.
Endocrine Effects of Food Intake: Insulin, Ghrelin, and Leptin Responses to a Single Bolus of Essential Amino Acids in Humans.
Annals of Nutrition and Metabolism,
Vol. 47,
Issue. 6,
p.
312.


	CrossRef
	Google Scholar






Westerterp-Plantenga, Margriet S.
2003.
The significance of protein in food intake and body weight regulation.
Current Opinion in Clinical Nutrition and Metabolic Care,
Vol. 6,
Issue. 6,
p.
635.


	CrossRef
	Google Scholar






Ha, Ewan
and
Zemel, Michael B.
2003.
Functional properties of whey, whey components, and essential amino acids: mechanisms underlying health benefits for active people (review).
The Journal of Nutritional Biochemistry,
Vol. 14,
Issue. 5,
p.
251.


	CrossRef
	Google Scholar






Aziz, Alfred
and
Anderson, G. Harvey
2003.
Exendin-4, a GLP-1 Receptor Agonist, Interacts with Proteins and Their Products of Digestion to Suppress Food Intake in Rats.
The Journal of Nutrition,
Vol. 133,
Issue. 7,
p.
2326.


	CrossRef
	Google Scholar






Reimann, F.
Williams, L.
da Silva Xavier, G.
Rutter, G. A.
and
Gribble, F. M.
2004.
Glutamine potently stimulates glucagon-like peptide-1 secretion from GLUTag cells.
Diabetologia,
Vol. 47,
Issue. 9,
p.
1592.


	CrossRef
	Google Scholar






Colombani, Paolo C.
2004.
Glycemic index and load—dynamic dietary guidelines in the context of diseases.
Physiology & Behavior,
Vol. 83,
Issue. 4,
p.
603.


	CrossRef
	Google Scholar






Anderson, G. Harvey
Tecimer, Sandy N.
Shah, Deepa
and
Zafar, Tasleem A.
2004.
Protein Source, Quantity, and Time of Consumption Determine the Effect of Proteins on Short-Term Food Intake in Young Men.
The Journal of Nutrition,
Vol. 134,
Issue. 11,
p.
3011.


	CrossRef
	Google Scholar






Anderson, G. Harvey
and
Moore, Shannon E.
2004.
Dietary Proteins in the Regulation of Food Intake and Body Weight in Humans.
The Journal of Nutrition,
Vol. 134,
Issue. 4,
p.
974S.


	CrossRef
	Google Scholar






Prod??homme, Magali
Rieu, Isabelle
Balage, Michele
Dardevet, Dominique
and
Grizard, Jean
2004.
Insulin and amino acids both strongly participate to the regulation of protein metabolism.
Current Opinion in Clinical Nutrition and Metabolic Care,
Vol. 7,
Issue. 1,
p.
71.


	CrossRef
	Google Scholar






de Graaf, Cees
Blom, Wendy AM
Smeets, Paul AM
Stafleu, Annette
and
Hendriks, Henk FJ
2004.
Biomarkers of satiation and satiety.
The American Journal of Clinical Nutrition,
Vol. 79,
Issue. 6,
p.
946.


	CrossRef
	Google Scholar






Frid, Anders H
Nilsson, Mikael
Holst, Jens Juul
and
Björck, Inger ME
2005.
Effect of whey on blood glucose and insulin responses to composite breakfast and lunch meals in type 2 diabetic subjects.
The American Journal of Clinical Nutrition,
Vol. 82,
Issue. 1,
p.
69.


	CrossRef
	Google Scholar






Johnston, Carol S.
2005.
Strategies for Healthy Weight Loss: From Vitamin C to the Glycemic Response.
Journal of the American College of Nutrition,
Vol. 24,
Issue. 3,
p.
158.


	CrossRef
	Google Scholar






Westerterp-Plantenga, Margriet S.
and
Lejeune, Manuela P.G.M.
2005.
Protein intake and body-weight regulation.
Appetite,
Vol. 45,
Issue. 2,
p.
187.


	CrossRef
	Google Scholar






Hermansen, K
Hansen, B
Jacobsen, R
Clausen, P
Dalgaard, M
Dinesen, B
Holst, J J
Pedersen, E
and
Astrup, A
2005.
Effects of soy supplementation on blood lipids and arterial function in hypercholesterolaemic subjects.
European Journal of Clinical Nutrition,
Vol. 59,
Issue. 7,
p.
843.


	CrossRef
	Google Scholar






Meletis, Chris D.
and
Zabriskie, Nieske
2005.
Natural Supports for Gaining and Maintaining Muscle Mass.
Alternative and Complementary Therapies,
Vol. 11,
Issue. 5,
p.
257.


	CrossRef
	Google Scholar






Hollis, James H.
and
Mattes, Richard D.
2005.
Are all calories created equal? Emerging issues in weight management.
Current Diabetes Reports,
Vol. 5,
Issue. 5,
p.
374.


	CrossRef
	Google Scholar






de Graaf, C.
2005.
Food, Diet and Obesity.
p.
137.


	CrossRef
	Google Scholar






ERLANSON‐ALBERTSSON, CHARLOTTE
and
ZETTERSTRÖM, ROLF
2005.
The global obesity epidemic: Snacking and obesity may start with free meals during infant feeding.
Acta Paediatrica,
Vol. 94,
Issue. 11,
p.
1523.


	CrossRef
	Google Scholar






Wideman, Rhonda
and
Kieffer, Timothy
2005.
Nutrients and Cell Signaling.
Vol. 20054619,
Issue. ,


	CrossRef
	Google Scholar






Oesch, Sibylle
Degen, Lukas
and
Beglinger, Christoph
2005.
Effect of a protein preload on food intake and satiety feelings in response to duodenal fat perfusions in healthy male subjects.
American Journal of Physiology-Regulatory, Integrative and Comparative Physiology,
Vol. 289,
Issue. 4,
p.
R1042.


	CrossRef
	Google Scholar





Download full list
















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference



[image: US]
Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Türkiye
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	


[image: Cambridge University Press]






	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








Casein and whey exert different effects on plasma amino acid profiles, gastrointestinal hormone secretion and appetite








	Volume 89, Issue 2
	
W. L. Hall (a1), D. J. Millward (a1), S. J. Long (a1) and L. M. Morgan (a1)

	DOI: https://doi.org/10.1079/BJN2002760





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





Casein and whey exert different effects on plasma amino acid profiles, gastrointestinal hormone secretion and appetite








	Volume 89, Issue 2
	
W. L. Hall (a1), D. J. Millward (a1), S. J. Long (a1) and L. M. Morgan (a1)

	DOI: https://doi.org/10.1079/BJN2002760





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





Casein and whey exert different effects on plasma amino acid profiles, gastrointestinal hormone secretion and appetite








	Volume 89, Issue 2
	
W. L. Hall (a1), D. J. Millward (a1), S. J. Long (a1) and L. M. Morgan (a1)

	DOI: https://doi.org/10.1079/BJN2002760





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















