
Matching today’s expectations.
Natural ingredients for healthy pets.



Changing trends and standards call for a tailored approach. A healthy, happy pet requires a nutritious 

diet. Pet owners actively search for foods that fulfil their companions’ needs. They are increasingly 

aware of the impact of nutrition on wellbeing and longevity. BENEO’s functional, non-GMO ingredients 

offer a wide range of physiological benefits ranging from improved digestive health, weight control to a 

healthy fur and many others. 

Optimal digestive health with inulin-type fructans.

The prebiotic effect of chicory root inulin and oligofructose on the human and animal digestive tract has 

been studied extensively for over two decades. They are indigestible and therefore remain unaffected by 

intestinal enzymes. Instead, they are fermented by bacteria, such as bifidobacteria and lactobacilli, in the 

large intestine. This increases the growth of these beneficial microbiota, inhibiting less desirable or 

pathogenic micro-organisms in the intestinal tract.

Through a global network of scientists, BENEO is dedicated to building the bridge between nutrition 

and health for animals and people alike with high-quality, natural and non-GMO ingredients. Our rice 

and wheat proteins, prebiotic fibres and digestible carbohydrates help create food and feed with a 

nutritional plus and enhanced technological functionality throughout the production process. 

Sensible ingredient solutions for healthier, happy pets.

Trends in the pet food industry mirror those in human nutrition. BENEO’s portfolio of ingredients keep 

pace with rising quality demands and the latest developments in the market. 

Digestive health is a key trend in the human and pet food industry. Orafti® chicory root fibres, Inulin and 

Oligofructose, are among the very few scientifically proven prebiotic fibres, widely used in food suitable for 

people of all ages. They have been shown to enhance digestive health in many animals, including cats and 

dogs, by supporting better bowel functioning. 

The low-glycaemic carbohydrate, BENEOCarb S inspires the creation of many healthier and palatable 

alternatives to high-glycaemic formulations. This is highly relevant as consumer’s awareness of calorie 

intake and the rise of global obesity rates also extends to the pet food industry. Calorie control and weight 

management have become equally important for pets.  

BENEO offers a range of wheat proteins and specialty rice ingredients to help match the increased demand 

for clean label foods. Thanks to their outstanding technological performance, these ingredients can be 

used as a natural alternative to modified starches and hydrocolloids or enhance physical characteristics of 

moist or semi-moist pet food or snacks.

Matching today’s expectations. Natural ingredients for healthier pet food.

Table 1: Examples of scientific intervention studies including one meta-analysis of the beneficial influence of 
Orafti® Inulin and Oligofructose on the composition of the intestinal microbiota of dogs and cats.

Reference Animal Ingredient, % diet Effect

Patra, (2011)
Meta-Analysis 
(16 prebiotic studies)

Dogs Mostly Inulin and Oligofructose: 0.39-7 %
h Bifidobacteria 
h Lactobacilli
(with increasing dose)

Barry et al. (2010) Cats Oligofructose / Inulin mixture: 4 %
h Bifidobacterium spp.
i E. coli

Flickinger et al. (2003) Dogs Oligofructose: 0.3, 0.6 and 0.9 % k Bifidobacteria at 0.9 % 

Apanavicius et al. (2007) Dogs Inulin: 1 % h Lactobacilli

Beynen et al. (2002) Dogs Oligofructose: 1 %
h Bifidobacteria
k Lactobacilli 

Sparkes et al. (1998) Cats Oligofructose: 0.75 %
k Lactobacilli  
i E. coli 
m Clostridium perfringens 

Beloshapka et al. (2013) Dogs Inulin: 1.4 %

h Lactobacillus spp.1 
h Veillonellaceae
h Megamonas
i Enterobacteriaceae 
i Fusobacterium varium

1 The increase in Lactobacillus spp. was significant compared to another intervention group (yeast cell wall extract). 



Optimal nutrient absorption with inulin-type fructans.

The beneficial bacteria in the lower intestine produce short chain fatty acids (SCFA), such as butyrate and 

acetate. These SCFA lower the luminal pH and are an energy source to colonocytes, which results in their 

accelerated growth and proliferation of the mucosa. This effect helps increase the absorption surface of the 

intestinal villi and microvilli and enhances nutrient absorption, most importantly of the limiting mineral 

calcium (Scholz-Ahrens & Schrezenmeir 2007). 

Research demonstrated the stimulating effect of Orafti® Oligofructose on calcium absorption in healthy 

dogs (Beynen et al. 2002) and suggests its positive impact on bone strength. The former can be of particular 

importance to older pets. 

Rice and wheat proteins: food for fur.

A bad hair day is not an exclusively human problem. Protein is the coats’ prime component (on average 

95 %). In many cases poor coat conditions originate from an inadequate diet. To maintain growth and 

colour, sufficient protein intake is therefore necessary.

BENEO ProW vital wheat gluten (hereafter referred to as BeneoPro VWG) and rice protein are both rich 

in phenylalanine and tyrosine (Table 2). These are important amino acids that are essential to maintain 

coat colour and help create formulations containing the correct protein balance. Research on black-coated 

cats (Fig. 1) demonstrated the importance of these amino acids in maintaining a beautifully intense black 

and shiny fur. 

Anderson et al. 2002

Fig. 1: Relationship between the sum of the dietary concentration of of phenylalanine (Phe) and 
tyrosine (Tyr) on the fur of black-coated cats at the end of a 6 month research. 

Table 2: Comparison of percentage share of amino acids between 
BeneoPro VWG gluten and rice protein.
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Coat colour score:

0=black

1=slight brown tinge

2=brownish black

3=medium brown

4=light brown 

5=grey-light brown

6=grey

Vital Wheat Gluten
BeneoPro W 82 Feed

Rice protein
Remypro N80

Amino acid
% of total amino acids 

(range)
% of total amino acids 

(range)

1/2 Cystine1 1.3 – 1.6 1.5 – 2.6

Alanine 2.4 – 2.7 5.5 – 5.9

Arginine 3.2 – 3.5 8.2 – 8.8

Glycine 2.7 – 3.3 3.8 – 4.2

Histidine 1.9 – 2.1 2.4 – 2.5

Isoleucin 3.2 – 3.8 4.1 – 4.7

Leucine 6.9 – 7.3 8.6 – 8.9

Lysine 1.1 – 1.6 2.9 – 3.6

Methionine 1.4 – 1.6 2.3 – 3.0

Phenylalanine 4.8 – 5.5 5.4 – 5.7

Proline 11.8 – 13.9 4.2 – 5.3

Serine 4.9 – 5.4 5.1 – 5.5

Threonine 2.5 – 2.7 3.6 – 3.9

Tryptophane ≤ 0.4 0.4 – 0.5

Tyrosine 3.7 – 4.0 5.9 – 6.3

Valine 3.7 – 4.2 5.6 – 6.4

Sum asparagine + Aspartic acid 2.5 – 3.2 8.9 – 9.5

Sum glutamine + Glutamic acid degraded during hydrolyis 37.0 – 38.4 17.2 – 18.4

1 determined as cystine; cysteine and cystine are partly degraded during hydrolysis.



Odour reduction of faecal matter with prebiotic chicory root fibres.

Prebiotic fibres are indigestible carbohydrates. They are fermented by the beneficial bacteria that are natu-

rally present in the large intestine, mainly lactobacilli and bifidobacteria. After fermentation, these bacteria 

produce short chain fatty acids which lower the pH in the lumen. This inhibits the growth of pathogenic 

bacteria such as E. coli and Clostridium that ferment undigested proteins. This fermentation of proteins 

leads to putrefactive substances such as ammonia, indoles and phenols. The production of these odourous 

substances can cause damage to the intestinal wall and kidneys (Flickinger et al. 2003). 

Research on dogs provided a strong indication that oligofructose reduces faecal phenols and certain 

amines (Flickinger et al. 2003). After feeding a supplement containing 2 g of oligofructose, faecal 

phenols and indoles were significantly lower (Swanson et al. 2002). In dogs fed three different doses of 

oligofructose (0.3–0.9 %), a linear decrease of total phenols was observed. The addition of inulin also 

reduced concentrations of faecal phenol (Propst et al. 2003). Research on senior cats following a diet 

supplemented with inulin and/or oligofructose also showed lower concentrations of faecal indoles and 

certain biogenic amines (Table 3, Barry et al. 2014).  

Adding prebiotic chicory root fibres to pet food results in a shift from proteolytic to saccharolytic fermen-

tation. This lowers production of ammonia and increases production of bacterial proteins. Animals suffering 

from renal disorders, such as older cats, benefit from a lower production of intestinal ammonia, as is 

reflected in the recommendation of low-protein diets (Fritsch & Jewell 2015). This means less putrefactive 

substances, less pathogenic bacteria and a stronger growth of colonocytes. 

Hypoallergenic energy from specialty rice ingredients for sensitive animals.

An increasing number of pets are sensitive to food, but finding the cause of a dietary allergy is difficult. 

BENEO’s specialty rice ingredients do not contain allergens and are a perfect source of energy and protein 

for sensitive pets. They are an excellent fit to hypoallergenic and exclusion diets.

The lack of anti-nutritional factors and high digestibility explain why rice is the best energy source for 

pets with a sensitive digestive tract or pets suffering from intestinal disorders. The digestibility of rice 

starch, even in its native form, can be accounted for by its small granule size (Fig. 2, 3 and 4). Rice starch 

granules are half the size of corn and eight times smaller than potato granules. This means that a large 

surface area is available to digestive enzymes, resulting in a complete digestion in the small intestine.

In addition, the low level of ash and fibre contribute to the full digestibility of white rice and rice derivatives. 

This was observed in a trial with dogs illustrated in Table 3. Addition of rice to pet food showed an increase 

in digestible energy as well as faecal dry matter (DM) content, an important element when choosing pet 

food (Twomey et al. 2003). Moreover, the study by Bazolli et al. (2015) showed that rice-based diets  

were more easily digested by dogs than sorghum and maize-based diets, even if the rice was coarsely 

ground and less gelatinised. 

Fig. 2:  Granule size rice starch  
ranging between  
3,87 and 7.71 um.

Fig. 3:  Granule size corn starch  
ranging between  
6.7 and 13.8 um.

Fig. 4:  Granule size potato starch  
ranging between  
51.5 and 75.2 um.

Twomey et al. 2003

  Table 3: Comparison of cereal sources in terms of digestible energy content and faecal characteristics in dogs. 

Digestible energy content  
(DE MJ/kg DM)

Faecal DM content (g/kg)

Rice 18.1 355

Maize 17.3 314

Sorghum 17.7 315



Weight management for overweight cats and dogs.

Excess weight can be an issue for both humans and pets and it can cause many health problems, such as 

diabetes mellitus (Deng et al. 2013). BENEO offers several strategies to help fight obesity in pets. These 

include diets based on low-glycaemic carbohydrates (isomaltulose molasses or syrup), inulin and high-

protein/low-fat ingredients. 

Low-glycaemic sugar syrup.

Sugar can be divided into two groups based on its glycaemic effect: low- and high-glycaemic sugars. 

Low-glycaemic sugar is digested more slowly and results in a lower blood glucose response. 

BENEOCarb S is unique in this respect as it is a sugar syrup that features high levels of low-glycaemic and 

slow but completely digestible sugars: isomaltulose and trehalulose. These sugars are a direct source of 

energy that generates a more balanced blood glucose response. This distinguishes BENEOCarb S from high 

glycaemic energy sources such as heat treated cereals and conventional sugars (e.g. dextrose).

High-glycaemic energy sources are rapidly digested and induce a large spike in blood glucose levels. 

This glucose spike is followed by an insulin spike which stimulates the body to store glucose in fat, muscle 

and liver cells as either glycogen or fat. In contrast, low-glycaemic carbohydrates are characterised by a 

lower, but sustained blood glucose response and a corresponding lower insulin release. 

Research on humans and animals (e.g. rats) showed that slow-release sugars lead to a higher fat  

oxidation which results in less fat tissue. For cats and dogs, similar digestive benefits are suggested 

(Kozianowski & Bernard 2009).  

A balanced blood glucose supply results in a prolonged and slower insulin release which is beneficial for 

pets at risk of developing diabetes or already affected by it. As the blood glucose levels remain constant 

over a longer period of time, energy is used more efficiently and a balanced metabolism is achieved. 

Fig. 5: Blood glucose response of isomaltulose compared to sucrose (as an example of a high-glycaemic 
carbohydrate, results based on human data).
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Concentrated, highly digestible vegetable proteins.

BeneoPro vital wheat gluten and rice protein are two concentrated, non-GMO sources of protein with 

favourable amino acid profiles. With a protein density of approximately 80 %, they are two of the most 

concentrated vegetable proteins available and a sustainable alternative to animal proteins. Both are 

well known for their high digestibility, higher than any commonly used animal and vegetable protein 

source (Nery et al. 2010).

BeneoPro vital wheat gluten enhances the digestibility of other ingredients. When exposed to water it 

forms a viscous matrix, increasing the viscosity of the digesta and prolonging retention in the small 

intestine. The longer the digesta are retained, the longer they are exposed to digestive enzymes. 

Barry et al. 2014

  Table 4: Faecal concentrations of indoles and biogenic amines produced by cats fed supplemental  
inulin-type fructans. 

Control  
(umol/g faecal DM)

Inulin + Oligofructose (1 %)

Indole 6.2 3.4

Histamine 2.8 0.1

Tyramine 4.0 0.1



Orafti® chicory root fibres: increasing satiety, lowering blood sugar levels.

Inulin-type fructans (Inulin and Oligofructose) are indigestible to intestinal enzymes (non-digestible 

carbohydrates). They curb food intake and reduce postprandial blood glucose and insulin response. Dogs 

on a high-fermentable diet containing pectin and inulin showed a lower blood glucose response than those 

on a low-fibre or low-fermentable fibre diet, even at a food intake hours later (Deng et al. 2013). This so-

called “second-meal effect” is of particular relevance to overweight, obese and diabetic dogs.

New research (Swanson et al. 2017) indicated that supplementing Orafti® chicory root fibres is beneficial 

to blood glucose management in overweight dogs.

Dogs on a diet containing high-fermentable fibres including inulin tended to eat less than those on a diet 

including low fermentable fibres (Bosch et al. 2009). This may be due to an increased level of satiety. An added 

benefit is that this also influences begging behaviour, so owners are less tempted to overfeed their dogs. 
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Fig. 6: Voluntary food intake of low-fermentable fibre (LFF) and high-fermentable fibre diet (HFF)-fed dogs.

Bosch et al. 2009

Taste improvement beyond treats. 

Tasty kibble with BENEOCarb S. 

BENEOCarb S is a palatable syrup with a mildly sweet taste. It contains high levels of isomaltulose, trehalulose 

(natural components of honey), glucose and fructose. These reducing sugars undergo Maillard reactions 

with amino acids, resulting in improved taste and colour. 

Its strong reducing power combined with its low water activity level make BENEOCarb S a natural alter-

native to additives such as glycerol and propylene glycol in (semi-)moist pet food and snacks.

Improved chewiness and juiciness with high-quality vegetable proteins.

BeneoPro vital wheat gluten forms a strong viscoelastic matrix with a high water absorption capacity thanks 

to the strong links between the proteins gliadin and glutenin. This makes it an ideal binding agent for meat 

meals or chunks and gives them a texture very similar to that of meat.

Juiciness is an important factor for palatability in all chunks-in-gravy type pet foods. The water holding 

capacity is the ability of meat to hold its own or added water and is positively correlated with juiciness. 

Due to the high water holding capacity of BeneoPro vital wheat gluten, it is often used in vegetarian 

food. It helps shape restructured veggie steaks or is used as a protein binder in veggie sausages. 

The same properties make it ideal for the creation of more attractive ‘chunks’ in wet pet food. Addi-

tionally, it helps improve stability, enhances palatability and increases protein content of moist and 

semi-moist pet food.



Technological benefits of BENEO ingredients.

When buying pet food, pet owners not only demand healthy, nutritious products, they also want it to be 

visually attractive and tasty to their pets. Well-formed kibble or realistic chunks in a smooth gravy are 

essential in order to appeal to pet owners. 

Optimised extrusion with BeneoPro vital wheat gluten and rice flour.

The strong viscoelastic matrix of BeneoPro vital wheat gluten also prevents gas expulsion during expan-

sion and improves the volume, stability and texture of extruded dry pet food. As the moisture evaporates 

after having left the extruder, the stretched proteins become rigid. This gives the kibble a uniform, highly 

controllable structure with an increased internal surface area, while also making it lighter and crunchier.

In formulations in which inclusion of BeneoPro vital wheat gluten is not possible, rice flour can help 

obtain the same technological benefits. BENEO rice flour has a very high hot set temperature: this means 

that the viscosity increases rapidly after extrusion, fixing the air inside the kibble as these pass through 

the die. Just as with BeneoPro vital wheat gluten, rice flour ensures uniform kibbles with a fine porosity 

and improved crunchiness. Different rice varieties behave in different ways during extrusion. This allows 

pet food technologists to fine-tune the physical characteristics of the kibble and optimise energy consump-

tion of the extruder.

Clean label rice starch: an alternative to hydrocolloids.

As consumers increasingly avoid artificial ingredients, they expect their pet’s food to be free-from additives 

as well. This creates a challenge for pet food producers, especially for wet pet food, to find an alternative to 

gums or modified starches. 

Rice starch can be used as a clean-label hydrocolloid replacer. Internal research by BENEO showed that 

an inclusion of 3 to 3.5 % rice starch generates the same viscosity as a guar/xanthan gum mixture. The 

benefit of rice starch over other starches is the unique amylose/amylopectin ratio. This prevents retro-

gradation or syneresis in gravy and increases freeze-thaw stability.

By combining different botanical origins of rice starch, it is possible to create any texture needed, from a 

soft cream to a hard gel. This eliminates the need for adjusting viscosity by means of additives before and 

after pasteurization.

Always at your side: profit from our interdisciplinary expertise.

Our experience includes valuable insights into various areas. Independent of whether your question 

concerns process technology or whether it is related to marketing or legislation and regulations, there 

is always a BENEO expert who can help you. Through a global network of nutritionists, marketers, regula-

tory professionals, technical food engineers and highly competent sales force, BENEO has the unique 

advantage of combining cross-disciplinary expertise with advanced ingredients.

Find out more about our complete range of ingredients.

BENEO-Animal Nutrition offers a broad range of natural ingredients with nutritional benefits. 

The product range comprises vegetable proteins, digestible carbohydrates and prebiotic chicory 

root fibres. BENEO-Animal Nutrition extends BENEO’s unique expertise in human food to the 

world of pet food, livestock feed and aqua feed.  

BENEO specializes in the production and commercialization of functional feed ingredients and 

is a business unit of the Südzucker Group. Learn more about BENEO’s ingredient portfolio on 

www.beneo.com.
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What can we do for you?

If you have any questions about our ingredients, please don’t hesitate to contact us.  

We will be happy to help you.

BENEO-Animal Nutrition

Aandorenstraat 1

B-3300 Tienen (Belgium)

Phone +32 (0) 16 801 582

Fax +32 (0) 16 801 592

contact@beneo.com

www.beneo.com
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