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Abstract

The rising consciousness of the quality and type of food that humans eat is also paralleled 

in the realm of dog food. This is in response to the increasing sentiment of domesticated pets 

being part of the family and should be treated as well as a family member should be. One of the 

earliest alternative diets to emerge from this sentiment was the raw food diet (RFD) which is 

often paired with bones and called the Bones and Raw Food diet i.e. the BARF diet. This along 

with commercial dog food, kibble, are being evaluated. The aim of this study is to determine the 

nutritional value of both kibble and RFD and also to gauge their impacts on the microbiota of the 

canine gut. This is to gauge their individual merits and determine if either outclasses the other in 

terms of beneficial aspects to dogs. Nutritional value can be determined through nutritional 

composition analysis which is done through a large barrage of tests ranging from simple drying 

techniques to hydrolyzation and liquid-liquid extractions (Tanprasertsuk J. et al, 2021). Gut 

microbiota could not be tested directly and was done through fecal analysis (Kazimierska et. al, 

2021). Fecal analysis was also used to calculate nutritional intake which was then used to 

calculate the digestibility of the diets (Tanprasertsuk J. et al, 2021). 



Introduction

The common diet of domesticated canines has diversified over the years with the 

introduction of pet meal plans and the expansion of the basic knowledge of animal nutrition 

made available to the typical dog owner. Many dog owners themselves have moved away from 

feeding exclusively dried commercial dog food i.e. kibble. My goal is to determine the effects of 

raw food diets and commercial dog food diets on the gut microbiome of dogs and whether they 

either are beneficial or detrimental to digestion. Commercial dog food is quite a broad term and 

can even include alternative diets that are being sold and produced to a specific degree. For the 

sake of comparison, kibble was chosen as the commercial food to be studied. Kibble is a term 

used to describe dry pellet dog food that usually is sold commercially in a wide variety of 

grocery stores. The alternative diet to be studied is the raw food diet or the raw meat diet. Bone 

and Raw Food diet, or BARF diet, has also been used to refer to this specific diet. The diet 

consists of animal tissue and offals, bones, and some fruits and vegetables.

Diets

A raw food diet has increased in popularity over the years with many meal plans 

centering around this concept. This diet consists of raw organ and muscle meat, bones, raw eggs, 

fruits and vegetables, and dairy products. Benefits that are touted by advocates include shinier 

coats, healthier skin, improved dental health, increased energy, and smaller stools (Lee, 2009). 

This diet is not appropriate for all dogs, however, such as those in homes with small children or 

those with compromised immune systems (Pets O., 2020). This diet also requires a high degree 

of care in handling, preparing, and sanitizing the food and this diet is more viable for dogs older 

than a year (Pets O., 2020). There have been cases of salmonella poisoning from RFD as 



thermally unprocessed meats, containing pathogenic bacteria that have not been thermally 

rendered inert, are being fed to domestic pets who are continuously around us.

The raw food diet has long been controversial in its usage by dog owners. The most 

prevalent reason given for the existence of the raw food diet is the ancestral species that domestic 

dogs descended from wolves. They argue that dogs should primarily eat raw meat and bones as 

that is the primary food source of their wolf cousins. This is not necessarily true as fecal analysis 

has shown large amounts of cholesterol present in large amounts which the dog’s bodies could 

not absorb. This logic also discounts the fact that wolves live extremely active lives hunting and 

traversing large swathes of land, domestic dogs generally do not go through the same rigorous 

workout that wolves do. RFD also tends to stray towards deficiencies of some essential vitamins, 

fiber, and an overabundance of protein and fat. This is more often true for dog owners who have 

learned of the diet through the internet, which is true for a large majority of dog owners who 

have switched to a raw diet (Morelli, 2019). With such a large majority and only 8% of those 

people relying on actual veterinarians for diet formulation, there are bound to be errors in 

nutritional balances with those diets (Morelli, 2019).

The most widespread version of commercial dog food is kibble. Kibble is a dry food 

pellet composed of proteins, grains, vitamins, minerals, and antioxidants (Pets O., 2020). Most 

dry kibble contains large amounts of carbohydrates (Pets O., 2020). Kibble contains 

preservatives to extend its shelf life which makes it easier to store with less risk of spoilage 

which is cost-effective and it has a reduced risk of bacterial contamination. (Pets O., 2020). It is 

also believed to reduce dental plaque and help with healthier gums. Some of the risks of kibble 

have caused some dog owners to switch to other food alternatives. 

Nutrition



The nutritional requirements of each dog are different and specific to their activity level, 

health, and their bodies. There is no one-size-fits-all, especially for diets. As an 

overgeneralization, a 30 lb adult dog who is active requires about 1353 kilocalories which equals 

922 calories per day (A Science-Based Guide for Pet Owners, n.d.). A steep amount for any 

organism. It has been found that a dog’s diet must contain a minimum of ~5.5% of fat and 10% 

of protein (A Science-Based Guide for Pet Owners, n.d.). A single serving of dog food can 

contain up to 50% carbohydrates with 2.5%-4.5% being fiber (A Science-Based Guide for Pet 

Owners, n.d.). This does not include the various vitamins and minerals that are required to keep 

dogs healthy such as Vitamin A which helps in development and growth. A deficiency of it can 

cause severe weight loss and anorexia, an overdose of it can also cause these symptoms along 

with dehydration, blood vessel degeneration, and joint pain. Unfortunately, most dog foods do 

not meet all of the criteria. Most kibble has too many carbohydrates and not enough fiber or 

vitamins and even raw food diets have to perfectly balance the sheer amount of protein with 

vegetables and fruits, both diets typically need to be varied and supplements need to be added.

Nutrients found in dog kibble entirely depend on its ingredient list which typically does 

not go into much detail. When choosing dog kibble, the most prevalent advice given to dog 

owners is to look at the ingredients list. Generally, ingredients are listed in order of decreasing 

quantity. If meat or animal products make up the first five ingredients of the kibble, it is 

generally seen as much healthier than a kibble that has cornmeal or wheat in the first five 

ingredients (Pets O., 2020). A study determining the different nutrient values and the digestibility 

of kibble and three types of fresh food was conducted (Tanprasertsuk J. et al, 2021).



A nutrient composition analysis of chicken-based kibble, fresh chicken, fresh 

beef, fresh pork, and fresh turkey, and the projected metabolized energy was also listed for each 

one. The fresh weight by percent of the chicken-based kibble was 35.44% protein, 18.25% fat, 

and 12.5% dietary fiber(both crude and soluble) (Tanprasertsuk J. et al, 2021). The dry matter 

measurements were also listed and used to calculate the moisture content of the food which was 

predictable for kibble was relatively low (Tanprasertsuk J. et al, 2021).



Similarly to kibble, RFD’s nutrient composition varies in the type of meat and what types 

of vegetables and fruits are included. Protein and fat are the staples of the dog’s meal for RFD 

and the fat content of the meat should be taken into account as the total percentage of fat should 

be within the range of 10-20% total fat for the meal (Scott, 2023). This is in addition to the 10-

15% of raw bones that are added in for calcium with puppies having the increased 12-15% 

(Scott, 2023). Organ meat is then added to 10% of the liver, 5% of the heart, and if the dog can 

tolerate it another 5-10% of other organ meats (Scott, 2023). A further 10% is taken up by fruits 

and vegetables which benefit the organs and help with inflammation (Scott, 2023).

Supplements are typically just added into the RFD when it is being prepared either 

through a powder, pill, or other additives. RFDs have a tendency to be deficient in Vitamin D 

and Manganese (Scott, 2023). This can be rectified by adding supplements or adding eggs, fish, 

mushrooms, or other foods high in both or either of these nutrients (Scott, 2023). Kibble also 

faces similar issues mostly to do with its fat content, fiber content, and some key nutrients. Most 

deficiencies could be easily amended by adding salmon oil for fat, a high-fiber vegetable or fruit, 

and some berries or supplements to boost the deficient nutrients.

The digestibility of a particular food is often the ease with which the food can be broken 

down by the body into base nutrients and the efficiency with which it is able to be absorbed by 

the body. When calculating the digestibility of specific foods the food intake and the nutrient 

intake would be taken and a fecal analysis should be conducted to determine the number of 

nutrients actually absorbed into the body (Tanprasertsuk J. et al, 2021). 



5 days of feedings were measured with food intake being measured through fresh weight 

and dry matter weight for kibble, fresh chicken, fresh beef, fresh pork, and fresh turkey 

(Tanprasertsuk J. et al, 2021). An estimated amount of calories was calculated to compare with at 

a later date. Samples of the food were then studied to determine their nutrient content to which 

the results of a fecal analysis were compared to determine the amount of each nutrient that the 

body absorbed (Tanprasertsuk J. et al, 2021). 



The mean percentage of nutrient intake which is being used to determine digestibility is 

significantly lower in kibble than in any of the other fresh foods (Tanprasertsuk J. et al, 2021). 

This can safely be assumed to be the same for RFD with slight variance due to the content of the 

food and the easier digestion of the fresh food to it being processed slightly.

The Gut

The gut microbiome of any animal has a major impact on its health and overall well-

being. This microbiome is usually made up of bacteria, archaea, viruses, and other eukaryotic 

organisms which all live and function within the gastrointestinal tract (Pilla, 2020). Many of 

them contribute greatly to the metabolic functions of their host body and defend the body against 

ingested pathogens while also priming the immune system, and many other physiological 

functions (Pilla, 2020).

Several things can disrupt the microflora of the digestive tract; your diet and the 

introduction of another bacteria or pathogen. Commercial foods are often processed at high 



temperatures, around 80-160 C, at high pressure in an effort to reduce waste and reduce 

pathogenic bacteria (Kazimierska et al, 2021). This effort for sterilization and heat treating the 

food is not at all effective, however, in preventing it from becoming infected later down the line 

of production. The most common pathogenic contamination found in dry dog food has been: 

Salmonella, Listeria, Escherichia, and a few others (Kazimierska et al, 2021 & Morgan et al, 

2022). This is not only isolated in commercial dry dog food as it is also seen in RFD-fed dogs 

with higher chances of infection should there be cross-contamination (Lee, 2022).

A qualitative study was conducted in 2019 to better understand the motivation and habits 

of owners feeding their dogs RFD (Morelli, 2019). 218 dog owners, of whom 62 were living 

with an immunocompromised person, completed the questionnaire (Morelli, 2019). A vast 

majority of the participants showed a marked distrust of commercial pet food due to its lack of 

clarity and have completely abandoned it and about 94% completely are convinced of RMBDs’ 

(or RFDs, as I’ve been referring to them) safety(Morelli, 2019). 



Of the people questioned, 94% attributed their dog’s shinier coats, muscle mass gain, and 

cleaner teeth to RFD (Morelli, 2019). 141 owners, around 65% of them, were completely 

convinced that dogs could not become ill from the diet with 17% acknowledging it but 

discounting it as not a pressing issue (Morelli, 2019).



45% of the owners reported diarrhea, constipation, and vomiting when asked about some 

detrimental side effects they have noticed (Morelli, 2019). This study was primarily done 

through questionnaires and through self-reporting from willing participants so all answers should 

be taken with a hint of alacrity. Most health benefits touted by the participants could be 

attributed to other aspects of the diet and not the actual diet itself. The shinier coat and skin 

would also be present in high-fat diets and can be achieved without a raw food diet (Lee, 2022). 

The same could be said for cleaner teeth as the mere addition of bones to chew on allows the dog 

to self-clean their teeth as just the act of chewing helps with reducing tartar (Pietraniec, 2017).

Conclusion

Nutritionally, the raw food diet generally is much more nutritionally valuable, especially 

with the basic composition of the raw food diet. Kibble has much too large a range to be 



generally better than raw food, but some of the best and most nutritionally beneficial kibble 

could outclass raw food per serving. Digestability in particular is where kibble was slightly 

detrimental to dogs as the nutrient intake for kibble was significantly lower than any of the other 

fresh options. The gut microbiota is where some of the kibble and raw food’s mutual deficiencies 

take front and center, although raw food would receive more criticism. Both kibble and raw food 

are susceptible to cross-contamination and the introduction of pathogenic bacteria into the 

digestive system. Kibble’s issues with cross contamination take place after the manufacturing 

process and there are more steps taken to remove the risk of contamination through heat treating 

and pressurization. Raw dog food has always had to prioritize sanitation as unless the dog food is 

stored and fed to the dog through a sterile field, there is a chance of contaminating the meat 

which has not had the advantage of heat treatment. This does not even account for the origins of 

the meat and vegetables and how the food is prepared, stored, and served. Every step of feeding 

raw food needs to be handled with care and precision. And, despite all the steps taken to keep the 

food from becoming cross-contaminated, bacterial diseases could still pass on to the owners 

which did not affect the dogs.

Neither diet was perfect or almost perfect. Supplements and additives were needed to 

maintain the dogs’ health as most of the diets were not enough by themselves to provide all the 

nutrients needed. Kibble requires additions for fat, moisture, and specific vitamins like D. This 

does not discount the fact that most kibble does have the advantage of less preparation and easier 

storage. Raw dog food also has issues with nutrients and would require supplements, particularly 

with vitamin D and manganese which could be solved with just the addition of specific foods. 

Raw food requires time to prepare and generally requires dog owners to meal-prep in advance. 



This brings up the issue of storage and with upwards of 7 meals being stored in the freezer for at 

most a month, preprepared meals for raw dog food will take up a significant amount of space.
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