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  Abstract
  The aim of the present study was to evaluate the vitamin and mineral content of bone and raw food rations fed to adult dogs in Germany. Pet owners completed a standardised feeding questionnaire. The composition of 95 rations was calculated from mean data for foodstuffs using nutrition balancing software. Typical ration ingredients were meats, fish, offal, dairy products, eggs, oil, nuts, cod liver oil and natural and commercial supplements. The supply of nutrients was compared with the recommended allowance (RA). Of the rations that were used, 10 % supplied < 25 % of the RA of Ca. In these rations, Ca:P was below 0·6:1, and vitamin D was below RA. About half of the rations supplied less iodine than the minimum requirement. Many of the rations had low Zn and Cu supply, and 25 % of the rations supplied only 70 % of RA for vitamin A or less. A total of 60 % of the rations had one or more of the above-mentioned imbalance. The remaining 40 % of rations either had minor problems like Ca excess from bones or they were balanced.
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   Interest in bone and raw food rations (BARF) has increased recently in the nutrition consultation practice in Germany. Home-made food tends to be nutritionally imbalanced(Reference Roudebush and Cowell1–Reference Engelhard3). Therefore, we wanted to identify nutritional imbalances typical for BARF rations to provide veterinarians with some indications as to which nutritional disorders might be associated with these diets.
 Methods
 A nutrient evaluation of BARF rations was offered at a reduced price at the University of Munich (Ludwig-Maximilians-University) and a private nutrition consultation practice ‘Futtermedicus’. This was advertised on each institution's webpage. Contact was made by phone, fax or e-mail. The owners were asked to complete a standardised feeding questionnaire used in these two practices for ration calculation. This questionnaire requested information concerning the dogs such as breed, age, sex, activity, actual body weight and body weight at the age of about 1·5 years (considered to be more or less normal weight). The questionnaire also asked about the type and amount of food (meat, fish, bones, vegetables, fruits and supplements), specifically asking about the use of supplements using two different phrasings. The nutritional composition of the rations was calculated using a computer program (Diet Check Munich©). This computer program includes data on meat and meat by-products such as heart, liver, rumen, lung and throat based on analyses and digestion trials with dogs, as reported by Meyer & Heckötter(Reference Meyer and Heckötter4). Metabolisable energy was calculated from data on digestible energy minus 5·2 kJ/g digestible crude protein (National Research Council, 2006). Other values were taken from Souci et al. (Reference Souci, Fachmann and Kraut5). For these metabolisable energy was calculated by Atwater factors (16·7, 37·7 and 16·7 kJ/g (4, 9 and 4 kcal/g) protein, fat and carbohydrate, respectively) as recommended for home-made food(6). Some bone supplements were bought at a butcher's shop, and analysed as described previously(Reference Kienzle, Kopsch and Koelle7) (Table 1). If the energy intake of the dog as calculated from the reported food intake deviated considerably from the requirements for the respective dog according to age, breed, activity and housing, we questioned the owner specifically for possible sources of error. Intake of Ca, P, Mg, K, Na, Fe, I, Zn, Mn, Cu, vitamin A and vitamin D was compared with the recommended allowance (RA), based on National Research Council(6) on an actual metabolic body weight basis. The owners were informed about the result, and in the case of nutrient deficiencies or excess most rations were corrected (data not shown), addressing specifically such sources of error as the amount of bone given to the dog and the amount eaten by the dog.

Table 1 Nutrient composition of bone products
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 NA, not analysed.




 Results
 Dogs were 23 % female, 30 % male, 31 % neutered female, 16 % neutered male, with a mean age 4·4 years and the mean body weight was 26·4 (range 4–72) kg. Only 11·5 % of the dogs were more than 10 % above their weight at 1·5 years. Many owners reported that their dogs were undertaking a considerable amount of physical activity, such as hunting or agility. Typical ingredients of BARF rations were meat (e.g. horse, lamb, chicken, beef, duck, veal and venison) and offal (e.g. heart, liver and rumen), bones, fish, dairy products, vegetables and fruits and plant oils. Supplements included egg yolk, cod liver oil, seaweed, nuts, linseed, sesame, coconut flakes, eggshell, bone meal, herbs and/or some commercial mineral mixtures. Of the pet owners, 26 % also fed small amounts of cooked carbohydrate (rice, potatoes, pasta or cereal flakes) and/or commercial dry kibbles were used as treats ( < 20 % of energy from carbohydrates). Reported daily energy intake averaged 452 (sd 113) kJ (108 (sd 27) kcal) metabolisable energy/kg actual body weight0·75 (range from 251·0 kJ (60 kcal) in an 14-year-old neutered Dachshund to 723·8 kJ (173 kcal) in a 1·5-year-old bearded Collie). Table 2 shows the distribution of nutrient intake. Of the rations that were used 10 % supplied < 25 % of RA of Ca. In these rations, Ca:P was below 0·6:1, and all these rations supplied considerably less vitamin D than RA – assuming meat contains little or no vitamin D. About half of the rations contained less than the National Research Council (2006) minimum iodine requirement. More than half of the diets supplied less than the RA for Cu and Zn. A total of 25 % of rations supplied only 70 % of RA for vitamin A or less. Of the rations, 60 % had one or more of the above-mentioned imbalances or a seriously unbalanced Ca:P ratio, or in one case of iodine excess. The remaining 40 % of the rations either had minor problems like Ca excess from bones or they were balanced. The balanced rations contained a combination of most of the following ingredients: bone, eggshell, seaweed, nuts, wheat bran, wheat germs, sesame seeds, linseed, liver, cod liver oil, coconut flakes and/or kibbles and mineral supplements.

Table 2 Distribution of nutrient intake as % of recommended allowance (RA) in bone and raw food rations
 (Mean values, standard deviations, medians, ranges and percentiles, n 95)
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 Discussion
 In the present study, values from the tables on food composition were used for ration calculation. The mineral content can be overestimated or underestimated, especially if the fat content varies. The same is true for the energy content, which was in the same range as in dogs with comparable activity eating other rations, which include major percentages of prepared food. This suggests that there was no systematic error. For some nutrients such as Se, it was not possible to use data from the tables. Such nutrients were not evaluated. For iodine, Zn and vitamin A and vitamin D, it is unlikely that feedstuffs that do not usually contain major amounts of these nutrients are underestimated. Meat is unlikely to contain large amounts of vitamin A independent of the feeding of the animal. Vitamin A content in the liver may vary, and thus it is possible that the actual intake may be somewhat different from the calculated data. We used a mean of 40 000 IU (12 000 RE)/100 g of beef liver. In Germany, a range between 10 000 IU (3000 RE) and 120 000 IU (36 000 RE)/100 g liver has been reported for slaughtered cattle(Reference Landes8). Therefore, it is possible that we underestimated or overestimated the supply of vitamin A in the rations with large amounts of liver. A similar situation exists for marine products for iodine supplementation. For Ca, an overestimate is unlikely in the case of feed containing very little Ca such as meat. Errors are rather unlikely for eggshells, seashell carbonates, bone meal and commercial supplements. Fresh bones with meat, however, could present a source of error when the meat content is not estimated correctly (Table 1). Therefore, it is important to get a good description of the amount of meat in bone supplements like oxtail or dried and fresh chicken neck by the owners.
 Self-reporting of food intake data has various sources of error. The major nutritional imbalances found in the present study are, however, unlikely to be artefacts caused by insufficient self-reporting. Bones given to the dog and reported but not eaten could lead to an overestimate of Ca intake. Such sources of errors were addressed when owners were questioned, and again when owners were advised on how to correct the rations, which was done in most cases of major nutritional imbalances. Thus, it is quite likely that rations without Ca-containing supplements – even if reported with some inaccuracy – are indeed Ca deficient. The same is true for iodine, where the potential sources are fish and seaweed. Rations without these are likely to be iodine deficient.
 Clinical symptoms potentially associated with deficiencies were not reported except for occasional skin problems. This raises the question whether RA are overestimated or whether some symptoms may have gone unnoticed (such as subclinical thyroid problems) or whether these symptoms would only occur after prolonged feeding of an unbalanced ration in adult dogs. This is probably the case for Ca-deficient rations. A recent case report on an adult dog fed a Ca-deficient elimination diet described a lag time of 2 years before symptoms of Ca deficiency developed(Reference Becker, Kienzle and Dobenecker9). In puppies, the development of symptoms can be expected after a much shorter time of feeding a diet containing insufficient or excess Ca(Reference Hazewinkel, Goedegebuure and Poulos10, Reference Marek and Wellmann11). Therefore, given the frequency of oversupply and undersupply with Ca in adult dogs, it is extremely important to check and balance BARF rations for puppies.


 Acknowledgements
 The authors thank all pet owners who cooperated in this field study. There is no conflict of interest. The present study received no specific grant from any funding agency in the public, commercial or not-for-profit sectors. E. K. was the tutor of this field study. N. B. and N. D. did the ration calculations. The data were obtained and evaluated by N. D. and in part by E. K. The manuscript was written by N. D. and E. K.




   
 References
  
 
1

 1Roudebush, P & Cowell, CS (1992) Results of a hypoallergenic diet survey of veterinarians in North America with a nutritional evaluation of homemade diet prescriptions. Vet Dermatol 3, 23–28.CrossRefGoogle ScholarPubMed


 
 
2

 2Lauten, SD, Smith, TM, Kirk, CA, et al. (2005) Computer analysis of nutrient sufficiency of published home-cooked diets for dogs and cats. J Vet Intern Med 19, 476–477.Google Scholar


 
 
3

 3Engelhard, R (1999) Field study on vegetarian nutrition in dogs and cats. Thesis, Munich.Google Scholar


 
 
4

 4Meyer, H & Heckötter, E (1986) Food Composition and Nutrition Tables for Dogs and Cats. Hannover: Schlüttersche Verlagsanstalt.Google Scholar


 
 
5

 5Souci, SW, Fachmann, W & Kraut, H (2008) Food Composition and Nutrition Tables, Stuttgart: 7. Auflage, MedPharm Scientific Publishers.Google Scholar


 
 
6

 6National Research Council (2006) Nutrient Requirements of Dogs and Cats. Animal Nutrition Series. Washington, DC: The National Academies Press.Google Scholar


 
 
7

 7Kienzle, E, Kopsch, G, Koelle, P, et al. (2006) Chemical composition of turtles and tortoises. J Nutr 136, 2053S–2054S.CrossRefGoogle ScholarPubMed


 
 
8

 8Landes, E (1994) Concentration of Vitamin A in Liver of Cattles and Pigs. Übers Tierernährung 22, 281–320.Google Scholar


 
 
9

 9Becker, N, Kienzle, E & Dobenecker, B (2010) It Still Happens: Calcium Deficiency in Carnivores (Case Reports on Dog, Cat and Lynx). 14th Congress Proceedings (ESVCN 2010, in Zurich, Switzerland).Google Scholar


 
 
10

 10Hazewinkel, HAW, Goedegebuure, SA, Poulos, PW, et al. (1985) Influences of chronic calcium excess on skeletal development of growing Great Danes. J Am Anim Hosp Assoc 21, 377–391.Google Scholar


 
 
11

 11Marek, J & Wellmann, O (1931) Die Rhachitis. Jena: Gustav Fischer Verlag.Google Scholar




 

  
View in content
 [image: Figure 0]

 Table 1 Nutrient composition of bone products

 

 


View in content
 [image: Figure 1]

 Table 2 Distribution of nutrient intake as % of recommended allowance (RA) in bone and raw food rations(Mean values, standard deviations, medians, ranges and percentiles, n 95)

 

 

         



 
 [image: alt] 
 
 



 You have 
Access
 
 	43
	Cited by


 

   




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
43




	


[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.









Kremen, N. A.
Calvert, C. C.
Larsen, J. A.
Baldwin, R. A.
Hahn, T. P
and
Fascetti, A. J.
2013.
Body composition and amino acid concentrations of select birds and mammals consumed by cats in northern and central California.
Journal of Animal Science,
Vol. 91,
Issue. 3,
p.
1270.


	CrossRef
	Google Scholar






Freeman, Lisa M.
Chandler, Marjorie L.
Hamper, Beth A.
and
Weeth, Lisa P.
2013.
Current knowledge about the risks and benefits of raw meat–based diets for dogs and cats.
Journal of the American Veterinary Medical Association,
Vol. 243,
Issue. 11,
p.
1549.


	CrossRef
	Google Scholar






Connolly, Kevin M.
Heinze, Cailin R.
and
Freeman, Lisa M.
2014.
Feeding practices of dog breeders in the United States and Canada.
Journal of the American Veterinary Medical Association,
Vol. 245,
Issue. 6,
p.
669.


	CrossRef
	Google Scholar






Allan, Ross M
2015.
Enterectomy for treatment of small intestinal segmental volvulus secondary to dietary obstruction in a dog.
Veterinary Record Case Reports,
Vol. 3,
Issue. 1,


	CrossRef
	Google Scholar






Lumbis, Rachel
and
Chan, Daniel L
2015.
The raw deal: clarifying the nutritional and public health issues regarding raw meat-based diets.
The Veterinary Nurse,
Vol. 6,
Issue. 6,
p.
336.


	CrossRef
	Google Scholar






Scott-Moncrieff, J. Catharine
2015.
Canine and Feline Endocrinology.
p.
77.


	CrossRef
	Google Scholar






Kölle, P.
and
Schmidt, M.
2015.
BARF (Biologisch Artgerechte Rohfütterung) als Ernährungsform bei Hunden.
Tierärztliche Praxis Ausgabe K: Kleintiere / Heimtiere,
Vol. 43,
Issue. 06,
p.
409.


	CrossRef
	Google Scholar






Mack, Julia K.
and
Kienzle, Ellen
2016.
Fehlversorgungen in „BARF“-Futterplänen für einen Wurf Berner-Sennenhund-Welpen.
Tierärztliche Praxis Ausgabe K: Kleintiere / Heimtiere,
Vol. 44,
Issue. 05,
p.
341.


	CrossRef
	Google Scholar






Hemmings, Clare
2016.
The importance of good nutrition in growing puppies and kittens.
The Veterinary Nurse,
Vol. 7,
Issue. 8,
p.
450.


	CrossRef
	Google Scholar






Bergler, R.
Wechsung, S.
Kienzle, E.
Hoff, T.
and
Dobenecker, B.
2016.
Ernährungsberatung in der Kleintierpraxis – ein Arbeitsfeld für spezialisierte Tierärzte.
Tierärztliche Praxis Ausgabe K: Kleintiere / Heimtiere,
Vol. 44,
Issue. 01,
p.
5.


	CrossRef
	Google Scholar






Siebert, Diana
Schmidt, Stefanie
Hänse, Maria
and
Coenen, Manfred
2016.
Die Rolle der Ernährung in der Kleintierpraxis.
Tierärztliche Praxis Ausgabe K: Kleintiere / Heimtiere,
Vol. 44,
Issue. 03,
p.
158.


	CrossRef
	Google Scholar






Vandendriessche, V. L.
Picavet, P.
and
Hesta, M.
2017.
First detailed nutritional survey in a referral companion animal population.
Journal of Animal Physiology and Animal Nutrition,
Vol. 101,
Issue. S1,
p.
4.


	CrossRef
	Google Scholar






Kritikos, Georgia
Parr, Jacqueline
and
Verbrugghe, Adronie
2017.
The Role of Thiamine and Effects of Deficiency in Dogs and Cats.
Veterinary Sciences,
Vol. 4,
Issue. 4,
p.
59.


	CrossRef
	Google Scholar






Morgan, Stewart K.
Willis, Susan
and
Shepherd, Megan L.
2017.
Survey of owner motivations and veterinary input of owners feeding diets containing raw animal products.
PeerJ,
Vol. 5,
Issue. ,
p.
e3031.


	CrossRef
	Google Scholar






Dinallo, Gina K.
Poplarski, Jennifer A.
Van Deventer, Gretchen M.
Eirmann, Laura A.
and
Wakshlag, Joseph J.
2017.
A survey of feeding, activity, supplement use and energy consumption in North American agility dogs.
Journal of Nutritional Science,
Vol. 6,
Issue. ,


	CrossRef
	Google Scholar






Dodd, Sarah A. S.
Adolphe, Jennifer L.
and
Verbrugghe, Adronie
2018.
Plant-based diets for dogs.
Journal of the American Veterinary Medical Association,
Vol. 253,
Issue. 11,
p.
1425.


	CrossRef
	Google Scholar






Behringer, V.
Deimel, C.
Hohmann, G.
Negrey, J.
Schaebs, F.S.
and
Deschner, T.
2018.
Applications for non-invasive thyroid hormone measurements in mammalian ecology, growth, and maintenance.
Hormones and Behavior,
Vol. 105,
Issue. ,
p.
66.


	CrossRef
	Google Scholar






Schmidt, Milena
Unterer, Stefan
Suchodolski, Jan S.
Honneffer, Julia B.
Guard, Blake C.
Lidbury, Jonathan A.
Steiner, Jörg M.
Fritz, Julia
Kölle, Petra
and
Loor, Juan J.
2018.
The fecal microbiome and metabolome differs between dogs fed Bones and Raw Food (BARF) diets and dogs fed commercial diets.
PLOS ONE,
Vol. 13,
Issue. 8,
p.
e0201279.


	CrossRef
	Google Scholar






Morelli, Giada
Bastianello, Sofia
Catellani, Paolo
and
Ricci, Rebecca
2019.
Raw meat-based diets for dogs: survey of owners’ motivations, attitudes and practices.
BMC Veterinary Research,
Vol. 15,
Issue. 1,


	CrossRef
	Google Scholar






Klein, Carmen
Thes, Melanie
Böswald, Linda F.
and
Kienzle, Ellen
2019.
Metabolisable energy intake and growth of privately owned growing dogs in comparison with official recommendations on the growth curve and energy supply.
Journal of Animal Physiology and Animal Nutrition,
Vol. 103,
Issue. 6,
p.
1952.


	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.








Intake of minerals, trace elements and vitamins in bone and raw food rations in adult dogs








	Volume 106, Supplement S1
	
Natalie Dillitzer (a1), Nicola Becker (a2) and Ellen Kienzle (a2)

	DOI: https://doi.org/10.1017/S0007114511002765





 








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.

 





Intake of minerals, trace elements and vitamins in bone and raw food rations in adult dogs








	Volume 106, Supplement S1
	
Natalie Dillitzer (a1), Nicola Becker (a2) and Ellen Kienzle (a2)

	DOI: https://doi.org/10.1017/S0007114511002765





 









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.

 





Intake of minerals, trace elements and vitamins in bone and raw food rations in adult dogs








	Volume 106, Supplement S1
	
Natalie Dillitzer (a1), Nicola Becker (a2) and Ellen Kienzle (a2)

	DOI: https://doi.org/10.1017/S0007114511002765





 









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.


















