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ABSTRACT 

 

 

CHARACTERIZATION AND CONSUMER LIKING OF COMMERCIAL 
PUREED FOODS 

Laurel Ettinger      Advisor: 
University of Guelph, 2012      Dr. Lisa Duizer 
 
 
  

Dysphagia, a condition commonly associated with older adults suffering from 

stroke or degenerative diseases, often requires a modified texture food diet. Although 

commercial pureed foods are available in Canada for treatment of dysphagia, little is 

known regarding their sensory, nutritional, and textural properties, and whether these 

foods are liked among consumers. The objectives of this research were to characterize the 

sensory, nutritional, and textural properties of commercial pureed carrot, turkey, and 

bread products and to determine their liking in two groups of older adults; non-dysphagic 

and pureed consumers. It was found that commercial pureed foods differed significantly 

across brands in these properties and liking differed between the two study populations. 

Future research should focus on creating standards for commercial companies to follow 

to ensure that all products are as safe as possible for swallowing.  
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CHAPTER 1 – INTRODUCTION 
 

The population of older adults over the age of 65 is the fastest growing age-group 

in Canada (Public Health Agency of Canada, 2009). By 2041, one-fourth of the 

population in Canada will be older adults (Public Health Agency of Canada, 2009). 

Dysphagia, or difficulty swallowing can occur at any age, however it is a common 

condition of older adults often as a consequence of degenerative diseases such as 

Parkinson’s and Alzheimer’s disease (Germain, Dufresne, & Gray-Donald, 2006). It is 

estimated that dysphagia affects up to 30% of the population in Ontario, and 60% of 

individuals in long term care homes in Canada (Houjaij, Dufresne, Lachance, & 

Ramaswamy, 2009).   

Dysphagia can present in two ways. The first is oropharyngeal dysphagia, which 

is observed as an inability to move food from the oral cavity to the pharynx.  The second 

is called esophageal dysphagia, and is characterized by experiencing difficulty while 

moving food down the esophagus to the stomach. An individual can exhibit one or both 

types of dysphagia. Another 40% of older adults experience presbyphagia, defined as 

characteristic changes to the swallowing process in otherwise healthy adults (Keller, 

Chambers, Niezgoda, & Duizer, 2011; Ney, Weiss, Kind, & Robbins, 2009).  Individuals 

experiencing presbyphagia may suffer from slower swallowing (Leslie, Drinnan, Ford, & 

Wilson, 2005); and silent aspiration (Takahashi, Kikutani, Tamura, Groher, & Kuboki, 

2012).  

For people with dysphagia, difficulty swallowing can lead to anxiety and panic 

during mealtimes, which can further lead to social isolation and malnutrition (Garcia & 
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Chambers, 2010). To reduce choking and aspiration pneumonia, which are common 

consequences of dysphagia, individuals with dysphagia are required to consume a 

modified texture diet. Pureed foods can be made in-house (in a long term care home or 

hospital) or purchased commercially from companies across Canada. Commercial pureed 

products range from powdered consistencies, which are reconstituted with water, to 

pureed foods which are molded and formed into the original food shapes.  

At present, nutritional and textural standards do not exist for in-house or 

commercial pureed foods, suggesting there are variations in pureed products. Limited 

research is available on pureed foods, and most is focused on in-house puree 

development and enhancement (Cassens, Johnson, & Keelan, 1996; Dahl, 2008; Hall & 

Wendin, 2008). There are a number of commercial products available for pureed diets, 

however, no research has been published which compares commercial pureed foods for 

sensory, nutritional, and textural properties, or consumer liking.  

Nutrition is one of the most important factors contributing to good health and 

well-being in older adults. Older adults are more likely than younger adults to have 

impaired nutritional status and to be at higher risk for nutritional deficiencies (Pirlich & 

Lochs, 2001).  Research has shown that in-house modified diets do not meet the 

nutritional needs of older adults, and has specifically linked dysphagia to undernutrition, 

leading to a suspected bidirectional relationship between malnutrition and dysphagia 

(Keller et al., 2011). 

A few reasons have been suggested for why individuals with dysphagia are often 

malnourished.  The first is that research has shown that nutritionally, pureed foods are not 

adequate for this population. In-house purees have been shown to lack protein as well as 
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many micro and macronutrients (Dahl, 2007; Wright, Cotter, Hickson & Frost, 2005). 

Research has also found that to attain sufficient nutrients, pureed portions tend to be too 

large of a serving size to be realistic for the individual to consume (Dahl, 2007).  Of the 

previous work that has investigated in-house purees and commercial products, none have 

fully investigated their nutritional adequacy.  

Secondly, as pureed foods require limited oral manipulation and chewing, the 

pleasure of eating is reduced. Not only are the purees one texture, but the visual appeal of 

pureed foods is often lacking, resulting in individuals losing their desire to eat. It is 

important to optimize the sensory properties of pureed foods particularly, the flavour.  

Numerous methods have been investigated to improve the appearance of pureed foods 

such as re-shaping modified texture foods. This has been found to improve the pleasure 

of eating and self-esteem of individuals consuming pureed foods, and has also been 

shown to stimulate appetite in this population (Cassens et al., 1996). However, a full 

sensory evaluation of commercial pureed foods has not yet been undertaken. Sensory 

properties of foods are key factors in determining food choice and consumption (Raats, 

Daillant-Spinnler, Deliza, & McFie, 1995). Of particular importance to pureed foods is 

appearance. Appearance has been shown to influence acceptance of these products 

(Cassens et al., 1996), ultimately affecting consumption.  

Lack of consumer liking regarding these products could be due to the difficulty 

arising from testing in this population. It is not uncommon for individuals with dysphagia 

to have other dysfunctions including impaired verbal and cognitive abilities, resulting in 

increased difficulty in accessing participants who are cognitively able to provide a 

meaningful evaluation. Given the cognitive and communicative impairments common in 
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individuals with dysphagia, determining what an individual likes and dislikes regarding 

their pureed meal may be difficult and limited to a series of yes or no questions (Pelletier 

& Lawless, 2003) or food refusal. It would be beneficial to determine if liking of pureed 

foods in a population of older adults without dysphagia can mirror liking of a population 

of individuals who are required to consume a pureed diet. There have been few studies 

conducted which have compared dysphagic to healthy individuals. One such study, 

attempted to investigate liking of regular versus molded pureed peaches and pears 

between a group of healthy older adults and a group of older adults with dysphagia.  

Although results showed that the two groups differed in liking of the products, they were 

only able to recruit two participants with dysphagia resulting in inconclusive findings 

(Stahlman, Garcia, Hakel, & Chambers, 2001).  The current study will further investigate 

this comparison with a larger sample size and additional products.  It is hypothesized that 

a group of non-dysphagic, non-puree consuming older adults can be used a surrogate to 

dysphagic individuals for testing purposes.   

In addition to consumer liking, there is a significant lack of knowledge regarding 

the sensory and nutritional aspects of commercial pureed foods. Determining what 

consumers like and do not like about these foods will ultimately help commercial 

companies create products that are as sensory appealing as possible and nutritionally 

sound. Knowing what consumers like will also assist food service managers in their 

decision making process when selecting commercial pureed foods.  

The main overall aim of this thesis is to profile selected commercial pureed foods 

for older adults from a sensory, nutritional, and textural perspective, to demonstrate the 

importance of this work and the differences among products, as well as to determine 
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consumer liking of selected commercial purees, while comparing this liking among non-

puree consumer participants and participants who consume pureed foods. 
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CHAPTER 2 – LITERATURE REVIEW 
 

Swallowing Physiology & Dysphagia 
 
Eating requires communication between the mouth, organs, and brain to allow for 

safe chewing and swallowing.  The main purpose of chewing is to reduce particle size, 

mix food with saliva, and form a bolus that can be swallowed (Hall & Wendin, 2008).  A 

bolus is defined as an agglomeration of small food particles and saliva (Mioche, 

Bourdiol, Monier, & Martin, 2002). In a healthy individual, swallowing, defined as the 

flow of the bolus from the lips to the stomach, occurs automatically as food is moved 

from the mouth, through the pharynx to the esophagus, and finally to the stomach 

(Easterling & Robbins, 2008) via the digestive system as shown in Figure 2.1.  

 

Figure 2.1: The digestive system (Nestle Nutrition UK, 2012) 
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Swallowing occurs in three phases. First, is the oral phase in which food is 

introduced to the mouth and masticated. Food is mixed with saliva, reshaped, and chewed 

to form a bolus, which is ready to be sent to the pharynx (Easterling & Robbins, 2008). In 

the second phase, called the pharyngeal phase, the swallowing reflex is triggered and 

breathing is stopped momentarily as the bolus is pushed by the tongue towards the 

pharynx. The bolus is then moved through the pharynx by sequential pressure waves 

(Easterling & Robbins, 2008). Before the pharyngeal contractions, the hyoid and larynx 

move up and close the airway entrance, preventing aspiration. This movement opens the 

upper esophageal sphincter, and allows the bolus to enter the esophagus. Once the bolus 

passes the upper esophageal sphincter, the pharyngeal structures relax, and breathing 

resumes. The final swallowing phase is called the esophageal phase, in which the bolus 

proceeds down the esophagus to the stomach through muscular action called peristalsis 

(Houjaij, Dufresne, Lachance, & Ramaswamy, 2009). 

When an individual has dysphagia, there is an inability to swallow safely. There 

are two classifications of dysphagia, named after the anatomical site involved: oral and 

esophageal (Corrigan, Escuro, Celenstin, & Kirby, 2011; Garcia & Chambers, 2010).  

Oropharyngeal dysphagia is often caused by acute neurologic damage, such as a 

consequence of a stroke, or brain injury. Progressive neurologic diseases, such as 

Parkinson’s Disease can also cause this type of dysphagia (Garcia & Chambers, 2010). It 

is characterized by difficulty transferring a liquid or bolus from the mouth to the 

esophagus safely. Esophageal dysphagia is more common in patients who have 

mechanical swallowing difficulties, or sphincter abnormalities. This dysphagia is 

characterized by difficulty passing food down the esophagus.  
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Individuals with suspected dysphagia can present with a wide variety of 

symptoms including: dry mouth, food sticking in the mouth and throat, feeling as if food 

is “stuck”, need for water to assist swallowing, heart burn, night cough, and change in 

taste perception (Dahl, 2008). The varied presentation of dysphagia makes diagnosing the 

specific type of dysphagia very difficult.  

For diagnosis of dysphagia, clinical signs include: coughing and gargling voice 

post food consumption, drooling due to inability to manage saliva and liquids, pocketing 

of food inside cheeks or under tongue, regurgitation of food, delayed swallowing, very 

slow eating, and frequent or chronic pneumonia (Corrigan et al., 2011; Dahl, 2008; 

Easterling & Robbins, 2008). An official diagnosis of dysphagia can only be made by a 

medical professional who specializes in swallowing disorders, such as a speech language 

pathologist. An official diagnosis is made through the use of diagnostic assessment tools 

such as a modified barium swallow and x-rays.  

 

Complications Of Dysphagia 
 

A number of physical and psychological complications can arise from both 

oropharyngeal and esophageal dysphagia. Physical complications include choking, 

aspiration of foods and liquids as well as pneumonia. The inability to form a proper bolus 

during the oral phase of chewing can result in misdirection of food into the trachea 

meaning food will remain in the esophagus, and can slip into the trachea at a later time 

(Dahl, 2008; Logemann, 2007). If large pieces of food enter the trachea, the passage of 

air is blocked, resulting in choking.  
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Aspiration and pnemonia are related. Aspiration is defined as the misdirection of 

foods, liquids, and refluxed gastric contents into the larynx and trachea. If small pieces of 

food and liquids enter the trachea, and cannot be ejected into the esophagus, they can 

enter the lungs and bacteria can grow, putting individuals with dysphagia who aspirate 

food at risk for respiratory complications, aspiration pneumonia, and possibly death 

(Easterling & Robbins, 2008). It has been found that up to 70% of pneumonia in the 

elderly occurs due to aspiration (Teramoto et al., 2008), and 37% of 43 to 54% of stroke 

patients with dysphagia who aspirate food and saliva will develop aspiration-related 

pneumonia (Doggett et al., 2001). Recent evidence, however, has indicated that the 

primary risk factor for aspiration pneumonia is the aspiration of saliva, and not food or 

liquids (Takahashi et al., 2012). Death caused by choking is common in elderly patients 

in hospitals and in long-term care settings and near fatal choking episodes are common in 

elderly patients if pieces of food are too large (Ekberg, Hamdy, Woisard, Wuttge-Hannig, 

& Ortega, 2002).  

From a psychological perspective, anxiety and panic during mealtimes is very 

common in the dysphagic population due to a fear of choking (Ekberg et al., 2002). This 

can lead to reduced appetite (Rothenberg et al., 2007). As the chewing and swallowing 

processes become more difficult, individuals with swallowing difficulties tend to stay 

away from difficult-to-chew foods, ultimately eating smaller amounts or varieties of 

foods, and losing the enjoyment of eating (Hall & Wendin, 2008).  This may also reduce 

their enjoyment in eating with others, leading to social isolation and poor self-esteem 

(Ekberg et al., 2002). Ekberg et al. (2002) found that 41% of patients experienced panic 

or anxiety during mealtimes, and that 36% avoided eating because of their dysphagia.  
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These psychological factors mean that it is common for patients with dysphagia to 

become isolated, which often places the patients at risk for developing other medical 

conditions such as dehydration, malnutrition, respiratory infections, and even death.  One 

published study showed that only 45% of individuals with dysphagia found eating 

enjoyable, demonstrating a direct link between dysphagia a reduced quality of life 

(Ekberg et al., 2002).  

 

Management Of Dysphagia: Modified Texture Foods  
 

The type of dysphagia occurring for an individual determines the strategy used for 

treatment. To optimize safe food intake in individuals with oral and esophageal 

dysphagia and to minimize risk of choking and aspiration pneumonia, modified texture 

foods were created. These foods may be one of two consistencies: minced or pureed. 

Foods with a minced consistency can have a range of textures, but none require more 

than slight chewing by the individual consuming them, whereas pureed consistencies 

must have a moist, soft texture that do not require any manipulation for swallowing 

(Keller et al., 2011).  Pureed foods have been described as having textures which are 

smooth, soft, pureed, minced, non-sticky, homogeneous, not dry, not hard, nor round 

(Houjaij et al., 2009). Such foods are prepared by adding a liquid source such as water, or 

broth to the solid food while blending in a food processor or blender to reduce the 

texture.  Blending the food to a cohesive and moist texture ensures the safety of 

swallowing for people with dysphagia.   

The addition of a liquid in the blending process leads to a thinner (or runnier) 

textured product. Some research has indicated that a thinner pureed texture is not 
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necessarily easier to swallow, and may even be harder to control for individuals who are 

susceptible to aspiration and choking (Hotaling, 1992).  Optimal pureed food texture has 

been defined as one that is moist and semisolid, allowing for a cohesive bolus to form in 

the mouth (Dahl, 2008). At the present time, within Canada, this texture has not been 

adequately described and operationalized and there are no instrumental standards 

available for individuals to prepare safe pureed foods.  

Pureed foods can be acquired in two ways. Firstly, they can be prepared in-house 

by kitchen staff if an individual with dysphagia lives in a long-term care home or 

hospital. This is often how families also prepare food for individuals with swallowing 

difficulties living in the community. Second, these foods can also be purchased 

commercially. Within Canada, a number of companies offer a wide range of texture-

modified products ranging from individual meals to powdered mixes. These products can 

be provided in a bulk format or individually formed. Products range from simple systems 

such as pureed carrots in individual portions, to complex systems whereby an entire 

pureed meal consisting of a carbohydrate, protein, and vegetable is found in one 

individually sized portion or serving dish. Some products are provided in a ‘formed’ 

shape, to prevent the product from running on the plate, while other products are simply 

frozen in individual serving sizes. A list of the companies and products available for 

purchase are listed in Table 2.1.  For this study, key foods from various companies were 

selected for characterization and assessment of liking. While propriety work related to 

quality has been conducted within these companies, no research has been published 

which compares products from these companies to determine the sensory, nutritional and 

textural properties of pureed products.  
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Table 2.1:  Commercial companies and product lines 
 
Brand Product 

Groups 
Products Format 

apetito Puree Meat Turkey Puree, beef puree, 
chicken puree, ham puree, pork 
puree, & sausage puree 

Portion (48 x 
100 g) OR Bulk 
(5 x 1 kg) 

Puree 
Vegetables 

Carrot puree, beet puree, 
broccoli puree, brussel sprout 
puree, cauliflower and cheddar 
cheese puree, corn puree, green 
bean puree, mixed vegetable 
puree, parsnip puree, pea puree, 
spinach puree, squash pumpkin 
pure, turnip and apple puree, 
yellow bean puree 

Portion (80 x 65 
g) 

Puree Bread 
& 
Sandwiches 

Savoury bread puree, beef 
sandwich puree, chicken 
sandwich puree, garlic bread 
puree, ham sandwich puree, 
salmon sandwich puree, tomato 
basil bread puree, whole wheat 
bread puree 

Portion (80 x 65 
g) 

Puree 
Casseroles 

Apple braised pork puree, 
baked bean puree*, beef stew 
puree*, chicken a la king*, 
creamy salmon puree*, lamb 
stew puree, lemon herb fish 
puree, liver and onion puree, 
macaroni and cheese puree*, 
meatloaf puree*, scrambled 
eggs on toast puree*, 
scrambled eggs on whole 
wheat toast puree, shepherds 
pie puree*, spaghetti 
Bolognese puree*, sweet and 
sour chicken puree*, Sweet and 
sour pork puree, turkey 
casserole puree, veal stew 
puree, vegetable lasagna 
puree*, vegetarian curry puree, 
vegetarian dhal Puree, 
vegetarian pasta primavera 
puree, vegetarian stew puree.   

Portion (48 x 85 
g), (48 x 100 g), 
(48 x 120 g),  
OR Bulk (5 x 1 
kg), and (4 x 2 
kg) 

Puree 
Starches 

Rice Pilaf Puree Portion (80 x 65 
g) 
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Puree 
Sensations 

Apple spice puree, bread 
pudding puree, carrot cake 
puree, chocolate banana puree, 
morning glory puree, vanilla 
puree 

Portion (80 x 60 
g) 

Puree 
Complete 
Meals 

Apple braised pork puree, beef 
and vegetable casserole puree, 
chicken a la king, chicken 
cacciatore, creamed salmon 
puree, lemon herb fish puree, 
liver and onions puree, 
macaroni and cheese puree, pot 
roast puree, shepherds pie 
puree, sweet and sour chicken 
puree, turkey casserole puree, 
turkey puree 

Portion (12 x 
410 g), (12 x 425 
g), (12 x 350 g), 
(12 x 385 g), (12 
x 460 g) 

Campbell’s 
Healthcare 

Campbell’s 
primepuree 

Roast Turkey, roast pork, fish 
newburg, roast chicken, roast 
beef, ham 

Bulk (3 x 1.7 kg) 

Campbell’s 
gardenpuree 

Sweet carrots, butternut squash, 
buttered peas, creamy corn, 
green beans 

Bulk (3 x 1.7 kg) 

Campbell’s 
trepuree 

Beef stroganoff, roast beef, 
beef old fashioned, beef 
bourguignon, chicken italiano, 
roast chicken, lemon chicken, 
roast turkey, turkey a la king, 
roast pork, barbeque pork, 
honey ham, fish newburg, 
salmon, macaroni and cheese, 
vegetarian chilli  

Portion (24 x 
250 g) 

Healthcare Food 
Service (HFS) 

Puree Pureed beef and barley soup, 
pureed chicken noodle soup, 
blended vegetable soup, cream 
of cauliflower, celery, broccoli, 
asparagus, carrot, & mushroom 
soup, fish mousse, pureed beef 
stew, puree chicken pasta 
primavera, puree salmon 
casserole, puree pasta and meat 
sauce, puree squash, puree 
cauliflower, puree peaches, 
puree pears, puree fruit 
cocktail, pureed pineapple, 
pureed prunes, pureed beats, 
pureed carrots, pureed spinach, 

Bulk (5 x 1.0 kg) 
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pureed apple spice bread, pea 
puree, turnip puree, mixed 
vegetable puree, green bean 
puree, wax bean puree, cooked 
chicken puree, cooked beef 
puree, cooked pork puree, 
turkey puree, veal puree, ham 
puree, fish puree, macaroni and 
cheese puree, chicken a la king 
puree, shepherd’s pie puree, 
tourtiere puree, vegetable 
lasagna puree, seafood 
casserole puree, french toast 
puree, & pancake puree.  

Formee Cooked chicken puree, cooked 
beef puree, cooked pork puree, 
cooked turkey puree, cooked 
veal puree, ham puree, carrot 
puree, wax beans puree, green 
bean puree, mixed vegetable 
puree, broccoli puree, & turnip 
puree, peach puree, pear puree, 
mixed berry puree, vanilla cake 
puree, chocolate cake puree, 
carrot cake puree, banana cake 
puree, apple spice cake puree.  

Portion (32 x 75 
g), (36 x 60 g),  

LYONSReadyCare Puree Mixes Puree bread mix, puree food 
enhancer, puree rice mix, puree 
pasta mix 

2/4.5 lb tubs 

1Products with * are available in portion and/or bulk cases.  
2All products are shipped frozen except LyonsReadyCare products 
 

Standards & Guidelines For Modified Texture Foods  
 

Foods for individuals with dysphagia must be safe for swallowing. However, as 

stated earlier, within Canada no standardized guidelines exist for commercial companies 

and institutions to follow. It is at the discretion of the company or institution to determine 

what they feel is a texture that is ‘safe for swallowing.’ This has led to confusion 

regarding optimal textures.  
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Pureed food standards exist in other countries. For instance, Australia, the United 

Kingdom (UK) and the United States have published guidelines for modified texture 

foods. These guidelines are outlined in Table 2.2.  As shown in this table, there are 

differences in what is meant by “modified” among the three countries. For instance, the 

UK has three levels of pureed foods, which are classified based on thickness. The 

Australian standard only has one level of puree, which is labeled as ‘smooth puree’. The 

American standards are divided into three levels, depending on the severity of dysphagia.  

Level 1 is ‘Dysphagia Pureed’, and is designed for people with moderate to severe 

dysphagia. It is this level that is the most relevant for this research project and it is the 

only level included in Table 2.2. The foods in this level are pureed, homogeneous, and 

cohesive, with a ‘pudding like’ texture not requiring mastication (American Dietetic 

Association, 2002).  Of the three countries that have published standards, the American 

standards are the most comprehensive, having been created by the National Dysphagia 

Task Force, a multidisciplinary group composed of dietitians, food scientists, and speech 

language pathologists. This standard contains specific information based on product type, 

as well as a food avoidance list.  
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Table 2.2: Comparison of UK and Australian Modified Texture Foods Standards 
(Adapted from Keller et al., 2011) 
 

Modified 
Texture UK Standard 

Australian 
Standard USA Standards (Level-1 Pureed) 

Pureed Three levels: 
 
Texture A 
Eg. Thinned 
condensed soup, 
thin custard. 
 
Texture B 
Eg. Whipped 
cream, thick 
custard. 
 
Texture C 
Eg. mousse, 
smooth soft 
cheese that can be 
whipped/piped.  

One level: 
 
Texture C 
Smooth Pureed 
Eg. Cream of 
wheat, pureed 
pasta/bread, 
pureed 
vegetables, 
mashed potato, 
pureed fruit, 
mashed 
banana, pureed 
meat, pureed 
scrambled egg, 
pureed 
legumes, 
humus, smooth 
puddings.  

Food Type Recommend Avoid 
Breads Pureed breads 

(pancakes, 
muffins, etc.) 

Non pureed 
breads 

Cereals Smooth 
cooked cereals 

Dry cereals, 
oatmeal 

Dairy/ 
Desserts 

Smooth 
pudding, 
custard 

Ice cream, 
gelatins, chewy 
candy 

Fats Butter, 
mayonnaise 

Fats with chunky 
additives 

Fruit Pureed fruit, 
thickened 
juices 

Whole frozen 
fresh fruit 

Meat Pureed meat, 
eggs 

Whole or ground 
meat, nonpureed 
eggs 

Soups Pureed 
thickened 
soup broth 

Non pureed 
soups or broth 
with chunks 

Vegetables Mashed 
potatoes 

Non pureed 
vegetables, 
seeds, chunks 

Other Sugar, salt, 
spices, 
ketchup, 
honey 

Coarse pepper, 
jams with seeds, 
nuts 

 
 

Physical Properties Of Modified Texture Foods 
 
 The textural components of pureed foods are crucial for the safety of their 

swallowing. Viscosity of the purees can pose a safety risk if the purees are too thin or 

thick. Viscosity is defined as the internal friction of a fluid or its tendency to resist flow 

(Bourne, 2002).  It is the textural attribute that most influences oral-pharyngeal transit 
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time of the bolus. Research has shown that reducing the time of bolus transit from the 

oral cavity to pharyngeal stage of swallowing reduces the likelihood of aspiration in 

individuals with dysphagia (Easterling & Robbins, 2008) and this is achieved with more 

viscous foods (Dahl, 2008). This is because the individual with dysphagia is better able to 

control mastication and transportation of the bolus to the esophagus (Hotaling, 1992). 

However, if the viscosity of the pureed food is too high, these foods require increased 

muscular effort, which can result in difficulty swallowing (Dahl, 2008; Raut, McKee, & 

Johnston, 2001).  Thin purees can also result in difficulty swallowing, as they are not as 

controllable as a bolus and move quickly through the mouth, the patient is unable to form 

a bolus, and will experience difficulty controlling the oropharyngeal phase of swallowing 

(Hotaling, 1992; Payne, Methven, Fairfield, & Bell, 2011). Medium thick boluses are the 

favoured consistency as they provide the most control for mastication, swallowing and 

transport (Raut et al., 2001; Williams & Walker, 1992). 

The test recommended for cooks and food service managers to use for 

determination of appropriate viscosity of pureed foods and liquids is the line spread test, 

which can be seen in Figure 2.2. It is a fast and reliable method, which is easy to use 

(Mann & Wong, 1996). The line spread test requires a laminated sheet with concentric 

circles, and a stainless steel cylinder. A known volume of food is placed in the cylinder 

and then lifted off the sheet, and the food is allowed to spread for 1 minute. The average 

distance the food travels on the concentric circles is recorded (Dahl, 2008). This method, 

however, is only beneficial for pureed foods of a medium consistency. Purees with thick 

consistencies, often described as purees that can be eaten with a fork as the puree will not 

drop through the prongs (British Dietetic Association, 2012), will not spread, and 



	  

	   18 

viscosity cannot be determined for some foods. If purees are too thick, the line spread test 

cannot be used to determine their viscosity and other textural properties may need to be 

measured. 

 

Figure 2.2: Image of a line spread test 
 

The most comprehensive research into appropriate textures of pureed foods has 

been completed by Dahl (2008). In addition to suggesting appropriate values for the line 

spread test as, previously mentioned, numerous textural recommendations pertaining to 

viscosity, were described. Specifically, pureed foods should be thick enough to spoon a 

minimum of 7.5-10 mL onto a teaspoon, and the puree should spread no further than 3 

cm (Dahl, 2008). As well, the pureed foods should be processed until there are no visible 

particles and purees should be one homogeneous colour. Finally, all purees should pass 

though a 1mm mesh, and purees should have no water separation. These 

recommendations, however, have not yet led to standardization of national guidelines and 

at present, all individuals preparing pureed foods use their own discretion to determine 

what is safe.  

Houjaij et al. (2009) identified firmness to be the most important textural attribute 

for ensuring safe swallowing of pureed cakes. Firmness is defined as the peak force 
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during compression and the force required to bite and compress the bolus with the tongue 

and push it to the back of the mouth to the pharynx. A relative measure of firmness of the 

purees can be measured using a back extrusion test, using a Texture Analyzer which can 

be seen in Figure 2.3. A back extrusion test can also give a relative measure of 

consistency which is defined as the ‘mouthfeel’ or ‘characteristics’ of semi solids or 

liquids (Szczesniak, 1963). It is a measure that is closely related to viscosity. Similar to 

viscosity, if the consistency of the puree is too thick, it will be difficult for the individual 

with dysphagia to consume. It is the consistency, as well as taste and volume that dictates 

the length of the oral phase of swallowing.  

 

 
Figure 2.3: Image of Texture Analyzer TA-XT2 (Stable Microsystems) 

 

Sensory Measures Of Pureed Foods: Properties of Modified Texture Foods 
 

One of the biggest challenges encountered with pureed foods is ensuring optimal 

sensory properties to encourage food consumption. Research has determined that for 

older adults, the sensory perceptions of foods determine their food choices (Koehler & 

Leonhaeuser, 2008). Hall and Wendin (2008) used a focus group, composed of dietitians, 

nurses, chefs, and speech language pathologists, to determine the most suitable and 
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desirable textural sensory properties of in-house carrot purees. The panel came up with 

mainly textural attributes that were deemed most important for pureed foods. The 

attributes generated were: soft, smooth, and creamy mouthfeel, no greasy impression, 

easy to swallow, and not sticky or grainy (Hall & Wendin, 2008).  

They also identified the overall properties of a pureed meal that they felt were the 

most important to older consumers as outlined below (Hall & Wendin, 2008)  

Sensory: 

• The meal should look appetizing and taste good  

• All components on the plate should be distinguishable from each other 

• The consistency of the food must be firmer for it to be easy to swallow 

• Food with intense taste and flavour  

Nutrition: 

• High nutritional value  

The appearance of pureed foods often leads consumers to describe these foods as 

unappealing and resembling baby food (Stahlman et al., 2001).  Historically, purees were 

made in a blender with copious amounts of liquid that caused the pureed food to “run” on 

the plate; subsequently, all pureed foods on a plate would blend into one mass (Hotaling, 

1992). Recently, however, molds have been used to improve the sensory appeal of pureed 

foods by making them resemble their previous shape (Stahlman et al., 2001). The use of 

molds also has positive benefits for individuals with dysphagia by increasing their 

acceptance, and therefore consumption, of the modified texture foods. Cassens et al. 

(1996) reported a 15% increase in consumption when participants received molded foods 

from the same menu cycle.  
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Flavour enhancement of pureed foods is also a crucial factor that must be 

considered to increase sensory appeal. However, a complication with pureed foods is that 

the addition of thickeners to achieve a smooth consistency for pureed foods can often 

suppress flavour, making pureed foods unappetizing. Flavour enhancement has been 

shown to improve acceptability and intake of foods in the elderly (Dahl, 2008). Dahl 

(2008) defines flavour as mixtures of odorous molecules that can be extracted directly 

from natural or synthesized foods. Flavour enhancement refers directly to intensifying the 

flavour of the food, which can be done by using artificial flavours of the same food, or by 

using amino acids, and salts (Dahl, 2008). Flavour enhancement increases salivary flow, 

and it has also been shown to improve immunity and reduce oral complaints (Dahl, 

2008). It is important when preparing pureed foods that flavour enhancements are not 

only made to the original food item before pureeing, but also after pureeing to ensure the 

pureed meal is as appealing as possible and to improve the overall visual appearance of 

the meal (Dahl, 2008). For example, improvements after pureeing could include addition 

of gravy to the top of pureed potatoes.  

  

Consumer Testing in an Elderly Population   
 
  Consumer testing often requires a questionnaire to obtain responses. Consumer 

questionnaires may contain questions related to liking of specific sensory properties and 

this number of questions can be confusing for older adults, especially older adults with 

cognitive impairments. One challenge when conducting sensory testing on pureed foods 

is designing a questionnaire that older adults can complete. Finding the appropriate 

method when testing with the elderly population is extremely important. Research has 
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shown that in the food industry, 30% of all consumers participating in sensory testing do 

not adequately discriminate among products (Pelletier & Lawless, 2003). This is why 

consumer testing with older adults and more specifically, liking of pureed foods, has not 

been largely studied. The population of older adults is a very heterogeneous group, 

ranging in age, as well as physiological, cognitive, and psychological status (Barylko-

Pikielna et al., 2004). These factors must be considered when determining the best 

technique to ensure comprehension of questions asked during sensory testing. Measuring 

taste acceptance in a neurologically impaired population poses even more of a challenge 

than the general elderly population. Given the cognitive and communicative impairments 

common in individuals with dysphagia, determining what an individual likes and dislikes 

regarding their pureed meal may be difficult and limited to a series of yes or no questions 

(Pelletier & Lawless, 2003).  

A 9-point hedonic scale, with anchors ranging from “dislike extremely” to 

“neither like nor dislike” up to “like extremely” is the sensory testing method most 

widely used in the food industry for consumer testing. The 9-point hedonic scale requires 

basic reading comprehension skills, visual acuity, adequate cognitive activity, and the 

ability to comprehend nine items on one scale, and can be seen in Figure 2.4. The 

participants are instructed to rate each sample according to the scale. This could be very 

difficult for neurologically impaired adults, as they may feel very overwhelmed with nine 

choices, and may only focus on a few of the options.  

 
☐ ☐ ☐ ☐ ☐ ☐ ☐ ☐ ☐ 

Dislike 
Extremely 

Dislike 
Very 
Much 

Dislike 
Moderately 

Dislike 
Slightly 

Neither 
Like Nor 
Dislike 

Like 
Slightly 

Like 
Moderately 

Like 
Very 
Much 

Like 
Extremely 

 

Figure 2.4: 9-point hedonic liking scale 



	  

	   23 

 

A CuedFacial Scale (CuFS) is another scale that could be used for older adults, 

especially those with neurological impairment (Pelletier & Lawless, 2003). The CuFS 

was initially developed for testing with young children, combining the facial smiley scale 

and using a verbal hierarchy, it was proposed that participants could be guided through 

sensory ratings (Pelletier & Lawless, 2003).  The CuFS was developed to eliminate the 

need for reading skills, and to reduce the number of responses from 9 options to 3 to 

make the task less overwhelming (Figure 2.5). When comparing test results from older 

adults using a hedonic rating scale and the CuFS scale, the CuFS was found to be easier 

for the participants to understand and it required less cues than the hedonic scale 

(Pelletier & Lawless, 2003). The CuFS appears to be a beneficial consumer testing scale 

for individuals with visual, cognitive, and communicative impairments due to 

neurological events, especially in a nursing home setting (Pelletier & Lawless, 2003). 

Figure 2.5: Cued Facial Scale 
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As there are numerous anticipated difficulties testing with a population of older 

adults with dysphagia, it would be beneficial to see if a population of older adults without 

dysphagia could be used to predict the liking of dysphagic individuals. This would be 

advantageous for numerous reasons, including easier accessibility, as well as fewer 

limitations regarding communication skills. It is not uncommon for individuals with 

dysphagia to have other dysfunctions including impaired verbal and cognitive abilities, 

resulting in increased difficulty in accessing participants who are cognitively able to 

participate.  

Little research has looked at comparing liking of food products and older adult 

populations. A few studies have looked at comparing liking responses for foods and 

stimuli among different older adult groups. However, no consistent findings have been 

obtained. For instance, Hall and Wendin (2008) found that there were significant 

differences in liking of pureed products between older adults in the community, and older 

adults in a nursing home. Older adults in the community had higher acceptance ratings of 

three carrot purees compared to the nursing home residents. Pelletier and Lawless (2003) 

however, found no differences in liking between adults still living in the community, 

adults in a nursing home, and hospitalized adults. The test stimuli were model systems of 

basic tastes in water. The participants in the nursing home and hospital groups all had 

some degree of recorded neurological issues but not specifically dysphagia. Another 

study investigating the difference in liking of molded peaches and pears between a group 

of healthy older adults and adults with dysphagia found there was a difference in liking 

between the two older adults groups. However, the dysphagia population only contained 

two individuals, so conclusive results could not be made (Stahlman et al., 2001). 
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It is not known if the differences in liking responses in these studies are due to 

product differences or the heterogeneity of the older population. Therefore, it is necessary 

to conduct further testing to compare liking of commercial pureed foods using a group of 

older adults in the community without swallowing difficulties with a group of adults who 

consume pureed foods living in a long term care home.  If liking results are similar, the 

older adults without swallowing difficulties can be used as a substitute population. 

Consumer testing of pureed foods with the help of a modified Cued Facial Scale 

will help determine how much pureed foods are liked by consumers. The feedback from 

the consumers will help pureed food companies develop pureed products with desirable 

characteristics, including improved appearance, taste, and texture.  

 

Nutrition In Aging 
 

Nutrition is the second key aspect for providing optimal pureed foods. This is 

intrinsically linked with the sensory components of the meal. In order to improve the 

nutritional status of this population of older adults with dysphagia, it is necessary to 

improve the sensory properties of pureed foods to increase their acceptability, and thus 

consumption.  As these pureed foods are used to reduce the amount of oral manipulation, 

eating may not be as pleasurable as it once was. This may cause a reduction in appetite, 

ultimately leading to malnutrition. As well as limited texture, the changes in the colour, 

fluidity and runniness on the plate may reduce the visual appeal of these foods.  

Providing foods that are sensory appealing, as well as nutrient dense is therefore 

necessary (Keller et al., 2011).  
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As undernutrition and malnutrition are critical concerns in older adults, it is 

especially important to ensure older adults have adequate nutrient intake or have foods 

with sufficient nutrients. Dietary Reference Intakes (DRIs) are used to plan healthy diets 

for healthy individuals and groups, and they include the Estimate Average Requirements 

(EAR) and Recommended Dietary Allowance (RDA). EAR is defined as, “ the average 

daily intake value estimate to meet the requirement, defined by a specified indicator or 

criterion of adequacy,” and the RDA is “the average daily dietary intake level that is 

sufficient to meet or exceed the nutrient requirement of nearly all (97.5%) healthy 

individuals in a particular life stage and gender group” (Mahan & Escott-Stump, 2008). 

As dysphagic individuals living in long-term care are susceptible to nutritional 

deficiencies, specific individualization of foods may be required. The RDAs and EARs 

for selected nutrients for men and woman 70 years and older are listed in Table 2.3 and 

Table 2.4.  Table 2.3 outlines the nutrient intakes of long-term care residents with 

dysphagia compared to RDA and EAR recommendations. As evident in this table, 

nutrient intakes of most nutrients, especially protein, fibre, folate, calcium, Vitamin E, 

Vitamin B12, Vitamin D, magnesium and zinc fall below recommended target values for 

individuals 70 years and older and for both gender groups (Dahl, 2008).  Table 2.4 lists 

micronutrients and their target intakes compared to actual intakes of individuals 

consuming a pureed diet who reside in long-term care.  
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Table 2.3: Estimate Average Requirement and Recommended Dietary Allowance of 
selected nutrients for individuals >70 years and nutrient intakes of dysphagic long-
term care residents (adapted from Dahl, 2008). 
 
 Recommendations Results 
Nutrient Women EAR Women RDA 

(AI) 
Men EAR Men RDA 

(AI) 
Mean ± SD 

Energy (kcal)     1074 ± 202 
Water (g)     931 ± 205 
Carbohydrate  100 130 100 130 141 ± 41 
Protein (g) 66 80 66 80 54 ± 19 
Fat (f) ND ND ND ND 35 ± 7 
Fibre (g) -- 21 (AI) -- 30(AI) 11.3 ± 6.2 
Vitamin C 
(mg/day) 

60 75 75 90 67 ± 22 

Vitamin D 
(ug/day) 

-- 15(AI) -- 15(AI) 4.5 ± 3.0 

Vitamin E 
(mg/day) 

12 15 12 15 6.4 ± 3.0 

Thiamin 
(mg/day) 

0.9 1.1 1.0 1.2 1.1 ± 0.3 

Vitamin B6 
(mg/day) 

1.3 1.5 1.4 1.7 1.5 ± 0.4 

Folate 
(ug/day) 

320 400 320 400 194 ± 74 

Vitamin B12 
(ug/day) 

2.0 2.4 2.0 2.4 3.5 ± 1.3 

Calcium -- 1200 (AI) -- 1200 (AI) 591 ± 195 
Magnesium 265 320 350 420 157 ± 32 
Zinc 6.8 8 9.4 11 7.0 ± 1.4 
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Table 2.4: Comparison of micronutrient recommendations and actual intakes of 
long-term care residents on a pureed diet (Adolphe, Whiting & Dahl, 2009; Dahl, 
2008)  
 
Micronutrients Target Intake/day1 Nutrient Intake2,3 (mean  

± SD) 
Vitamins   
Thiamin (mg) 1.7 0.8 ± 0.3 
Riboflavin (mg) 2.1 1.3 ± 0.5 
Niacin (mg) 20 12 ± 4 
Vitamin B6 (mg) 2.6 1.1 ± 0.6 
Vitamin B12 (g) 4.0 1.9 ± 1.0 
Biotin (ug) AI 29 ± 35 
Vitamin C (mg) 185 92 ± 55 
Vitamin D (ug) AI 2.6 ± 2.7 
Vitamin E (mg) 16 0.9 ± 2.2 
Folate (ug) 527 167 ± 104 
Pantothenic Acid (mg) AI 3.0 ± 1.5 
Minerals   
Calcium (mg) AI 732 ± 297 
Zinc (mg) 14 4.7 ± 2.3 
Magnesium (mg) 476 127 ± 63 
Selenium (ug) 67 9.1 ± 11.2 
Chromium (ug) AI n/a 
Copper (ug) 1343 456 ± 321 
Manganese (mg) AI 1.0 ± 0.7 
Molybdenum (ug) n/a n/a 
Iron (mg) 14.3 8.6 ± 4.2 
1Calculation as per DRI recommendation for minimizing nutrient inadequacies (EAR + 2SD) 
Abbreviations: AI- adequate intake; SD, standard deviation; n/a not applicable due to incomplete food database for calculating SD 
from previous food record 
2For adults >70 years; higher value used for nutrients with different recommendation for males and females 
3Calculated using six days of food records previously recorded in population 

 

Lack of protein in the diet, as seen in Table 2.3 is a main concern and can cause 

extreme problems such as muscle wasting for individuals in long term care homes, 

particularly those on a pureed diet (Ney et al., 2009). Protein energy malnutrition has 

been linked to residents consuming a pureed diet (Ney et al., 2009). Protein energy 

malnutrition is often associated with individuals who have difficulty swallowing meat, 

and the obvious solution to this issue is to maximize protein and energy intake through 
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other sources such as plant proteins, and supplements (Mahan & Escott-Stump, 2008). It 

is crucial that long-term care homes provide foods with adequate protein.  

One challenge with ensuring adequate protein content in foods served in long 

term care homes is variability between homes, as well as among provinces (Dahl, 

Whiting, & Tyler, 2007). It was found that only 43% of Saskatchewan pureed diets 

provided more than 59 g/day of protein (sufficient for 84% of LTC residents) and none 

provided more than 78 g/day (sufficient for 97.5% of residents). In Ontario, however, 

87% of diets provided more than 59 g/day of protein, and 40% provided more than 78 

g/day. Another observation was that Ontario meals were often greater than 3000 mL, 

which suggests the serving size is much too large for the resident to consume (Dahl et al., 

2007).  Entrees were only providing one third of the total protein offered, providing 

further support for the suggestion of snacks higher in protein as a means of providing 

sufficient protein to the residents.  

Furthermore, the energy and protein intakes of older people consuming a texture-

modified diet with a normal hospital diet were compared (Wright et al., 2005). Through 

the use of weighed food intakes and food recording charts, patients’ intake was 

quantified. They found that the texture-modified group had significantly lower intakes of 

energy (3877 kJ vs. 6115 kJ) and protein (40 g vs. 60 g) compared to the group on a 

normal hospital diet. Taking a closer look at the results, none of the patients in the texture 

modified group met their energy needs, compared to almost half of the patients on a 

normal hospital diet (Wright et al., 2005). Additionally, ninety-three percent of patients in 

the texture-modified group did not meet their daily protein requirements, whereas 40% of 

those on a normal hospital diet did (Wright et al., 2005). The study suggested numerous 
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reasons for low intake, such as not receiving the correct menu item, more eating 

difficulties, less food choice, less palatable foods, poor presentation, and the fact that 

texture modified foods are lower in energy to begin with as they have added fluids to 

achieve the proper consistency (Wright et al., 2005). This study, and others suggest that 

individuals on a texture-modified diet are likely below their recommended intakes for 

macro- and micronutrients, and should be given daily supplements to increase their 

energy and nutrient intakes (Elmstahl, Bulow, Ekberg, Petersson, & Tegner, 1999; 

Wright et al., 2005).  

Given that research has demonstrated that individuals with dysphagia, consuming 

a pureed diet are not meeting their nutrient needs on a daily basis, a few investigations 

have been performed to determine how to successfully increase the nutrient intake of this 

population. Adolphe et al. (2009) investigated the use of fortification of four pureed 

products at a long-term care facility that were integrated into the diet. Nutrient intakes of 

10 residents and serum vitamin B12, folate, and 25-hydroxyvitamin D levels of 11 

residents were analyzed at baseline and eight weeks after the intervention. This study 

found that at baseline, prior to fortification, intakes of all micronutrients with an EAR fell 

below the target values, which are shown in Table 2.4. Results also showed that nutrient 

intakes increased after the intervention for all nutrients that were affected by the 

fortification (Adolphe, Whiting & Dahl, 2009). This shows that fortification of pureed 

foods in a long-term care setting is a promising method for ensuring nutrient intakes are 

met in this population (Adolphe et al., 2009).  

 Germain et al. (2006) compared group weight changes of two groups of 

participants over a 12 week period. One group consumed regular pureed foods, whereas 



	  

	   31 

the other group consumed 3-D molded pureed foods. A mean weight increase after the 

twelve-week intervention was observed for the molded pureed group compared to the 

non-treatment (regular pureed meal) group. The latter group showed a weight decrease 

after twelve weeks (Germain et al., 2006). A closer look at the nutrient intake revealed 

that the reformed diet brought a 44% increase in total energy intake, 54% increase in 

protein, 28% increase in carbohydrates, and 47% increase in lipid consumption after 12 

weeks of intervention (Germain et al., 2006). Overall, this resulted in a daily increase of 

611 ± 408 kcal at 12 weeks.  

 Cassens et al. (1996) also investigated the use of food molds and its effect on 

consumption in pureed food consumers. Individuals consumed a regular pureed diet for 

16 days, and then consumed a molded pureed diet for another 16 days. It was found that 

using molded pureed foods resulted in a 15% intake increase of the residents. This study 

determined that using 3-D molds has a major effect on the resident’s appetite and food 

acceptance, and resulted in residents being ‘easier to feed,’ ultimately leading to greater 

food consumption.  

The fibre content of pureed foods is also an extremely important factor in 

ensuring good health in older age. Constipation is extremely common in the elderly 

population and has a negative impact on quality of life (Dahl, 2008). Lack of fibre in the 

diet can lead to extremely serious side effects including hernias, anorexia, cardiovascular 

events, gastrointestinal obstructions, and inflammation. Elderly are at an increased risk 

because of their low fibre intakes, medication use, and immobility.  Fibre 

supplementation has been shown to be acceptable and promotes improved bowel function 

in long-term care residents. This applies for pureed diets as well and it is suggested that 
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the amount of fibre in the pureed diet be higher than the recommended 21 g/day (Dahl, 

2008).   

Dysphagia is one of the main risk factors for, and has been linked to malnutrition 

in the elderly (Foley, Martin, Salter & Teasell, 2009). Other problems, which may result 

from dysphagia and also lead to undernutrition, include depression, and social isolation 

(Pirlich & Lochs, 2001).  

 

Summary & Objectives 
 
 Dysphagia affects up to 60% of individuals in long-term care homes in Canada 

(Houjaij et al., 2009), representing a significant population that is vulnerable to risks for 

malnutrition and poor quality of life.  Despite this, there exists a noticeable lack of 

research surrounding commercial pureed foods, the main source of nutrition for this 

population. In particular, the sensory properties, nutritional profiles and textural 

characteristics, as well as consumer liking information of pureed foods are under 

researched.  More comprehensive research is required to characterize commercial pureed 

foods in hopes that findings can improve consumer nutrition and liking in this population.  

Therefore, the objectives of this research were to investigate key aspects of 

selected commercial pureed products: 

Specifically, this study was designed to assess the: 

1) Sensory properties and consumer acceptance of Canadian commercial carrot 

(n=4), turkey (n=4), and bread products (n=2).  

2) Nutritional analysis of these products to determine variance in nutrient profiles.  
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3) Textural profile of these pureed products to determine variance in textural 

consistencies.  

4) Determining whether older adults without dysphagia can be used as a surrogate 

population for consumers for pureed foods to predict liking of pureed products.  

 

This research is presented in the form of papers ready for submission for 

publication. In Chapter 3, a descriptive comparison study of the sensory, nutritional, 

and textural properties of selected commercial purees is made. Chapter 4 tests the 

hypothesis that older adults without dysphagia cannot be a surrogate population for 

individuals who consume pureed foods for liking of pureed products. Consumer 

liking of selected purees will be reported for both groups. 
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CHAPTER 3- CHARACTERIZING COMMERCIAL PUREED FOODS: SENSORY, 
NUTRITIONAL, AND TEXTURAL ANALYSIS 

 

Abstract 
 
 Dysphagia, or difficulty swallowing, is a common consequence of stroke and 

degenerative diseases such as Parkinson’s and Alzheimer’s. Limited research is available 

on pureed foods, specifically on commercial pureed foods. Proprietary research on 

sensory attributes of commercial foods is available, but direct comparisons of commercial 

pureed foods have never been investigated. Research has linked pureed foods, 

specifically in-house pureed products, to malnutrition suggesting that commercial purees 

should be investigated as well. Descriptive sensory analysis of four commercial pureed 

products was performed using a trained panel of 10 individuals. The pureed foods tested 

included four carrot, four turkey, and two bread products. Each commercial puree was 

analyzed for fat (Soxhlet), protein (dumas), carbohydrate (proximate analysis), fibre 

(total fibre), and sodium content (Quantab titrator strips). The purees were also texturally 

compared with a line spread test and a back extrusion test. Differences were found in the 

purees for sensory attributes, as well as nutritional and textural properties. Findings 

suggest that implementation of standards is required to reduce variability between 

products, specifically regarding the textural components of the products. This would 

ensure all commercial products available in Canada meet standards established as being 

considered safe for swallowing.  
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Introduction 
 
  For the general healthy population, eating is an enjoyable experience (Hall & 

Wendin, 2008). For individuals with dysphagia who require a pureed diet, the pleasure of 

eating is often reduced as the process of pureeing leads to limited visual and textural 

appeal of the food. Pureed foods have been described as being unappealing, nutritionally 

diluted, and unrecognizable by consumers (Houjaij et al., 2009). These foods may lose 

their vibrancy, fluid may separate out, and products become indistinguishable from each 

other (Keller et al., 2011). These characteristics often lead to a reduction in food 

consumption, resulting in malnutrition and reduced quality of life. 

 From a nutritional perspective, providing individuals who have dysphagia with 

adequate nutrition is a challenge for health care providers; a relationship has been 

identified between malnutrition and dysphagia (Veldee & Peth, 1992). Research based on 

in-house production of pureed foods reveals that pureed foods may not be meeting the 

nutritional requirements of older adults. A comparison study of a normal hospital diet and 

pureed food diets showed that individuals consuming modified texture foods ate 

significantly less energy, protein, calcium, and vitamin D as compared to the individuals 

consuming a normal hospital diet (Wright et al., 2005). Wright et al. (2005) suggested 

numerous reasons for the differences in intakes that include; eating difficulties in this 

patient group, less food choice, less palatable foods, poor presentation, as well as the 

addition of liquid to adjust the consistency of pureed foods, leading to dilution of 

nutrients.   

 In addition to the appearance of pureed foods potentially leading to reduced food 

intake, the fear of choking is also a common concern for individuals who have dysphagia. 
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Choking can occur in the first two phases of swallowing in dysphagic patients (Houjaij et 

al., 2009) leading to a fear of eating and reduced food consumption (Ekberg et al., 2002). 

The texture of the pureed food is crucial for the safety of patients, ensuring that the 

patient has the smallest possible chance of choking.  

Pureed foods have a modified consistency, requiring limited oral manipulation to 

swallow, and are smooth and moist (Keller et al., 2011). Pureed foods can be made in-

house or bought from commercial companies in Canada. Commercial products have 

come in a variety of forms, including ready to serve and dehydrated. They are also 

available as formed individual portions and bulk packaging. The variety of commercial 

pureed foods available subsequently results in products that have potentially different 

sensory, nutrient, and textural properties. In Canada, there are no standards for pureed 

foods. This yields products that may not be appropriate for safe swallowing, may be 

nutritionally inadequate, or may have unappealing sensory properties.  

Due to the lack of available research on commercial pureed foods, the objectives 

of this research were to create a sensory profile and to conduct a nutrient analysis and 

textural comparison of selected commercial purees, comparing brands where possible. To 

our knowledge, this is the first study of its nature. Given there are no standards for pureed 

foods in Canada, it is beneficial to profile the products available for consumption, as 

several companies are developing product lines.  

 

Materials & Methods 
 

Pureed products were provided by Ontario based companies that have created 

commercial lines of purees; these companies included Campbell’s, apetito, and 
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Healthcare Food Service (HFS). Three product types were evaluated: carrot, turkey, and 

bread, described in greater detail in Table 3.1. These products were chosen to represent a 

typical meal consisting of a protein, starch and vegetable. The pureed products were 

given codes CP1, CP2, CP3, CP4, TP1, TP2, TP3, TP4, BP1, and BP2 to blind them from 

assessors. All products arrived frozen and were kept in an -18°C freezer until needed for 

testing.  Products were removed 2 days before testing, and kept in a refrigerator at 4°C 

until preparation.  

  
Table 3.1: Products used in sensory, nutritional, and textural analysis 
 

Company Product Form 
Campbell’s GardenPuree 

Sweet Carrots 
Bulk (3x1.7 kg) 

 PrimePuree 
Roast Turkey 

Bulk (3x1.7 kg) 

Apetito Carrot Puree Individual portions (80x65 g) 
 Turkey Puree Individual portions (48x100 g) 
 Savoury Bread Puree Individual Portions (80x65 g) 

HFS Carrot Puree Individual Formee 
(32x60 g) 

 Carrot Puree Bulk (5x1.0 kg) 
 Cooked Turkey Puree Individual Formee (32x75 g) 

 Cooked Turkey Puree Bulk (5x1.0 kg) 

LYONS ReadyCare Puree Bread Mix 2/4.5 lb tub 
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Product Preparation 
 
 Products were prepared according to manufacturers instructions. Methods for 

individual product preparation are attached in Appendix A, and these instructions were 

followed for product preparation. During sensory testing, approximately 30 g of each 

product was served to panelists. The products were held at 71°C prior to testing. 

 

Sensory Analysis 
 
 Products were profiled using an existing descriptive panel at the University of 

Guelph. Ethics approval was obtained from the University of Guelph Research Ethics 

Board (REB#11FE022 and 10SE004). Refer to Appendix B for the participant consent 

form.  

 

Descriptive Analysis 

 Individual panels were trained to evaluate the sensory properties of each product 

type. Training time and number of panelists differed for each panel. Eleven panelists 

participated in the carrot panel and were trained over 24 hours. For the turkey panel, 10 

panelists were used and were trained for 20 hours. Ten panelists were on the bread panel 

and were trained for 10 hours. A shorter time frame was needed for the bread panel, as 

many of the panelists had developed expertise in the process of sensory testing from 

previous projects. Samples were evaluated on a 15 cm line scale with anchors for the 

carrot, turkey, and bread samples (Listed in Tables 3.2 to 3.4). 

The panel began with training sessions that were one hour in length, and 

conducted five days per week from Monday to Friday. During the first stage of training, 
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panelists were presented with the samples of each product, and generated attributes and 

scale anchors that were agreed upon. Attributes for each product type are listed in Table 

3.2 to 3.4.  Training sessions involved familiarization with the attributes, as well as 

practicing with the scales used to describe the products. During this time, panelists were 

provided with reference samples for each attribute.  

 
Table 3.2: Sensory attributes definitions and rating scale utilized in descriptive 
analysis for pureed carrots 
 

Sensory Attribute Definition Rating Scale 
Colour Intensity1 Brightness or intensity of 

orange colour 
0= Least Intense  
15= Most Intense 

Carrot Aroma Compromised of an earthy 
and green note. Perceived 
by sniffing the sample 

0= Weak 
15= Strong 

Thickness  Amount of force required 
for sample to deform when 
initially placed on tongue 
and pressed towards roof of 
mouth 

0=Thin 
15= Thick 

Earthy Flavour Soil- like flavour 0= Not Earthy 
15= Very Earthy 

Green Flavour Flavour of green carrot 
leaves 

0= Not Green 
15= Very Green 

Sweetness Taste sensation perceived 
on the tongue as stimulated 
by sucrose and other sugars 

0= Not Sweet 
15= Very Sweet 

Bitterness Taste associated with 
caffeine and other bitter 
compounds 

0= Not Bitter 
15= Very Bitter 

Aftertaste A sensation following the 
removal of a taste stimulus 
that may compromise a 
continuation of the sensory 
quality perceived during the 
presence of the stimulus.  

0= Weak 
15= Strong 

1n=11 judges 
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Table 3.3: Sensory attributes definitions and rating scale utilized in descriptive 
analysis for pureed turkey 
 

Sensory Attribute Definition Rating Scale 
Colour Intensity1 Intensity of beige/brown 

colour 
0= Light 
15= Dark 

Peppery Aroma Aroma notes associated 
with pepper, peppercorns 

0= Not Peppery 
15= Very Peppery 

Turkey Aroma Aromatic associated with 
cooked white turkey meat 

0= No turkey aroma 
15= Strong turkey aroma 

Chicken Fat Aroma Aromatic associated with 
rendered or cooked chicken 
fat 

0= No chicken fat aroma 
15= Strong chicken fat 
aroma 

Onion Aroma Aromatic associated with 
onion 

Present or Absent 

Salty Taste on tongue stimulated 
by sodium salt, especially 
sodium chloride 

0= Not salty 
15= Very salty 

Umami Specific chemical feeling 
factor stimulated by MSG 
and certain other 
nucleotides 

0= No umami 
15= Very umami 

Turkey Flavour Flavour associated with 
white cooked turkey meat 

0= No turkey flavour 
15= Strong turkey flavour 

Chicken Fat Flavour Flavour associated with 
rendered or cooked chicken 
fat 

0= No chicken fat flavour 
15= strong chicken fat 
flavour 

Onion Flavour Flavour associated with 
onions 

Present or Absent 

Thickness Amount of force required 
for sample to deform when 
initially placed on tongue 
and pressed towards roof of 
mouth.  

0= Thin 
15= Thick 

Mouthcoating The amount of film left on 
mouth’s surfaces after 
swallowing 

0= No mouthcoating 
15= Much mouthcoating 

Aftertaste A sensation following the 
removal of a taste stimulus 
that may compromise a 
continuation of the sensory 
quality perceived during the 
presence of the stimulus 

0= Weak  
15= Strong 

1n=10 judges 
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Table 3.4: Sensory attributes definitions and rating scale utilized in descriptive 
analysis for pureed bread 
 

Sensory Attribute Definition Rating Scale 
Colour Intensity1 Brightness or intensity of 

brown colour 
0= Light 
15= Dark 

Doughy Aroma Aroma associated with wet 
all purpose flour 

0= Weak doughy aroma 
15= Strong doughy aroma 

Onion Aroma Aromatic associated with 
onion 

0=Weak onion aroma 
15= Strong onion aroma 

Sage Aroma Sweet, green, 
camphoraceous or 
eucalyptus like aromatic 
associated with sage 

0= Weak sage aroma 
15= Strong sage aroma 

Sweet Taste on tongue stimulated 
by sugars and high potency 
sweeteners 

0= Not Sweet 
15= Very Sweet 

Salty Taste on tongue stimulated 
by sodium salt, especially 
sodium chloride 

0= Not salty 
15= Very salty 

Doughy Flavour Taste associated with the 
aroma of wet all purpose 
flour 

0= Not Doughy 
15= Very doughy 

Onion Flavour Flavour associated with 
onions 

0= Weak onion flavour 
15= Strong onion flavour 

Sage Flavour Taste associated with aroma 
of sweet, green, 
camphoraceous or 
eucalyptus like aroma 
associated with sage 

0= Weak sage flavour 
15= Strong sage flavour 

Smoothness A surface free from 
irregularities, roughness, or 
projections 

0= Smooth 
15= Rough 

Adhesiveness Stickiness of product to 
mouth surfaces after 
swallowing 

0= Not adhesive 
15= Very adhesive 

Aftertaste A sensation following the 
removal of a taste stimulus 
that may compromise a 
continuation of the sensory 
quality perceived during the 
presence of the stimulus 

0= Weak 
15= Strong 

1n=10 judges 
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Once panelists were consistently rating the attributes that described the products, 

the testing sessions began. Testing sessions occurred once a day and the number of 

testing sessions depended on the product. On each testing day, panelists were provided 

with the four products for evaluation of all attributes, but the use of references was not 

allowed. Between taste tests, two unsalted soda crackers and a glass of water were 

provided as palate cleansers. Samples were assigned random three digit codes and 

presented in a randomized order with a one-minute break between samples. To minimize 

the effect of colour on sensory perception, after evaluating colour intensity under white 

light, the remaining sensory properties were evaluated under red light.  

 

Nutritional Analysis 
 

Macronutrients (fat, carbohydrates, and protein) were measured for each product. 

Fibre and sodium were also determined as intakes of these compounds are particularly 

important for older adults.  

 

Fat 

The crude fat in each sample was determined by using the Soxhlet apparatus 

according to the procedure given in AOAC (2000) Method No. 960.39. Approximately 

12g of each puree sample was weighed into an extraction thimble and dried in a vacuum 

oven (Fisher Model 281, 60°C, 30 in.Hg) overnight prior to the Soxhlet extraction. After 

drying, approximately 3 g of the sample remained in the thimble. The thimble was placed 

in the Soxhlet apparatus with petroleum ether. The apparatus was attached to a weighed 

receiving flask. After two hours had passed, or the petroleum ether had absorbed, the 
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flasks were dried in a hot air oven (80°C), cooled in a desiccator, and weighed. The fat 

content was calculated to be the difference in weight between the empty receiver flask 

and the residual oil remaining in the flask after drying. Two replications of products from 

different samples were completed, and the average was used.  

 

Protein 

A sample of 0.2 g of each pureed product was weighed in a tin foil cup and 

analyzed for protein using the Dumas method as described in AOAC (2000) Method No. 

992.15. Three replications of testing of protein analyses were completed from three 

different product samples and averaged. The percentage of protein was calculated 

according to the formula given below:  

Crude protein (%) = Nitrogen (%) x 6.25 

 

Carbohydrate  

The carbohydrate content of each puree was determined through proximate 

analysis by subtracting from 100 the average values of: moisture content (AOAC Method 

No. 925. 10), ash content (AOAC Method No. 985.35), fat (AOAC Method No. 960.39), 

and protein (AOAC Method No. 992.15), with the residual being carbohydrate 

composition.  

 

Fibre 

Total fibre was determined using the AOAC (2000) Method No. 985.29. One 

gram of each sample was weighed in duplicate into tall form beakers and fifty millilitres 
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of phosphate buffer (pH 6) was added. Next, 0.10mL of thermostable amylase was added 

to each beaker and mixed. The beakers were then incubated at 95°C for 35 minutes.  

Beakers were cooled and the pH was adjusted to 7.5±0.2 by adding 10 mL of 0.275 

NaOH to each beaker. 0.1mL of protease was added, mixed, and the beakers incubated at 

60°C for 35 minutes. Once the beakers were cooled to room temperature, the pH was 

further adjusted to 4-4.6 by adding 10 mL of 0.325N HCl, and 0.3 ml of 

amyloglucosidase (Megaenzyme) and covered and incubated at 60°C for 35 minutes. 

Four volumes of 95% ETOH were then added, (meaning the ratio of ethanol to sample 

was 4:1) and allowed to precipitate overnight. The next day the samples were filtered 

using 78% ETOH and then 95% ETOH and acetone. Crucibles were dried overnight in a 

105°C air oven. After drying, the crucibles were cooled and weighed. One crucible was 

incubated at 525°C and analyzed for ash (R1) and the second was analyzed for protein 

(R2).  This process involved using two different samples of each product to yield average 

values. Total dietary fibre was determined using equation 1: 

 

%TDF= [(R1+R2/2-p-A-B)/(M1 + M2/2)] x 100%                                         [Equation 1] 

 

where: R1 – residue weight from m1, R2 – residue weight from m2, m1 – sample weight 1, 

m2 – sample weight 2, A – ash weight from R1, p – protein weight from R2 

 

Sodium 

Sodium content of the products was determined using HACH® Quantab Chloride 

Titrators (0.005-0.1% as NaCl). To obtain sodium content, carrot purees were diluted by 
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a factor of 3, while the turkey and bread purees were diluted by a factor of 11. Sodium 

measurements were obtained by placing the titrator into the diluted filtrate. The titrator 

was kept in the filtrate until the yellow string at the top of the titrator turned blue, 

indicating a chloride ion peak had been reached.  Then the tip of the peak (indicating Cl 

ions) was read for chloride amounts. That value obtained was then multiplied by %NaCl 

(found on the back of the bottle), and the dilution factor, and then converted to mg/100g. 

Triplicates of each product, from three different samples were averaged.  

 

Textural Analysis 
 

As there is no standard method for measuring the viscosity of pureed products, 

two methods were completed. Firstly, the line spread test was performed following the 

procedure described by Dahl (2008). This method is commonly cited in literature to test 

viscosity of in-house made pureed foods and thickened liquids (Dahl, 2008; Nicosia & 

Robbins, 2007; Paik et al., 2004). The samples were individually placed into a plastic 

cylinder with a volume of 113 mL. The cylinder was then removed and the sample was 

allowed to spread on the concentric circles spaced 1 cm apart. After 1 minute, the amount 

of spread was measured at four points and averaged. Samples were tested at 55°C and 

each product was tested twice, using two different samples.  The results of the two tested 

were averaged.  

Texture analysis of the commercial purees was conducted by a back extrusion test 

using a TA-XT2 Texture Analyzer (Stable Microsystems). Force to extrude (N) using a 

30 kg load cell was recorded.  Force to extrude was defined as force required for the 

sample to be pushed up the sides of the tube by the plunger entering the sample. Twenty 



	  

	   46 

grams of each sample was weighed into 50 mL centrifuge tubes and centrifuged at high 

speed for 30 seconds to eliminate air bubbles. A 12.7 diameter probe, 76.22 mm in length 

was used for testing. The probe entered the sample at a speed of 1.5 mm/sec, and reached 

a distance of 25 mm, and exited the sample at a speed of 10 mm/sec. Triplicate 

measurements were made and were tested at room temperature and the average of the 

three trials was determined. From this test a force-distance curve was obtained. The 

consistency (positive area under the curve) and maximum force to extrude at 25 mm of 

the sample were recorded from each curve. From these results, the average consistency 

and max force at 25 mm was determined and recorded.   

 

Statistical Analysis 
 
 Statistical analysis of the collected intensity responses from each panel was 

conducted using SAS version 9.2 (SAS Institute Inc., Cary, NC). The sensory properties 

of all commercial pureed samples were analyzed using a three way (repetition, sample, 

judge) ANOVA with interactions (rep*sample, rep*judge, judge*sample) with specific 

differences among means identified using Tukey’s honestly significant difference (HSD) 

(p≤0.05). Each product type was analyzed separately. Means and standard deviations of 

each main effect and interaction are reported.  

The nutrient profiles (carbohydrate, fat, protein, fibre and sodium content of each 

product) and results from each textural analysis (line spread, and extrusion analysis) were 

analyzed using a two way ANOVA with specific differences among means using a 

Tukey’s HSD test.  
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Results & Discussion 

Descriptive Sensory Analysis 
 
Carrots 

Numerous attributes were determined for the commercial carrot products 

describing the appearance, taste, flavour, and texture of the products. Sensory evaluation 

results indicate that commercial carrot purees were significantly different for all attributes 

evaluated. ANOVA results are shown in Appendix C. Additionally, significant judge 

effects and a significant judge*sample interaction was found among the panelists. This 

suggests that panelists were rating the attributes for the products significantly different 

from one another. However, when investigated further, it was found that the differences 

were magnitude interaction differences, meaning that the panelists were using different 

parts of the scale. This often happens even with well-trained panelists due to individual 

differences and sensitivities (Lawless & Heymann, 2010). See Appendix E for 

judge*interaction plots. 

Mean scores and Tukey’s allocations for intensity of the evaluated attributes or 

each carrot puree sample are shown in Table 3.5. 
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Table 3.5: Means and standard deviations of sensory attributes for carrot products 
 

 CP1 CP2 CP3 CP4 
Colour 

Intensity 
Mean 
St Dev 

 
 

2.2d1,2,3 
1.04 

 
 

11.8a 
1.82 

 
 

10.6b 
1.62 

 
 

8.9c 
2.53 

Carrot Aroma 
Mean 
St Dev 

 
8.5a 

2.15 

 
8.1ab 
2.57 

 
6.9bc 
3.20 

 
5.7c 
2.26 

Thickness 
Mean 
St Dev 

 
11.1a 
1.89 

 
5.8b 
2.34 

 
6.9b 
2.19 

 
3.9c 
2.03 

Earthy 
Mean 
St Dev 

 
5.9c 
2.45 

 
6.9bc 
2.15 

 
7.5b 
2.32 

 
8.8a 
2.02 

Green 
Mean 
St Dev 

 
9.1a 
2.08 

 
6.3b 
2.48 

 
5.8bc 
2.24 

 
4.9c 
2.02 

Sweetness 
Mean 
St Dev 

 
7.2b 
2.84 

 
9.9a 
2.27 

 
10.9a 
1.54 

 
6.5b 
1.93 

Bitterness 
Mean 
St Dev 

 
5.2a 
1.72 

 
4.4ab 
1.98 

 
3.5b 
1.37 

 
4.8a 
1.81 

Aftertaste 
Mean 
St Dev 

 
7.9a 
2.01 

 
6.8b 
2.05 

 
6.8ab 
1.83 

 
5.1c 
2.08 

1Within a puree type, means with the same letter within a row are not significantly different p<0.05 
2Scales ranged from 0-15 for each attribute (Table 3.2) 
3n=132 (11 panelists* 3 reps *4 products) 

 

The four commercial carrot purees were perceived to be significantly different for 

all attributes. Colour intensity, green flavour, and thickness were the attributes showing 

the largest variability among samples. Colour intensity ranged from 2.2 for CP1 to 11.8 

cm for CP3 on the 15 cm scale, indicating a large range of coloured appearance of the 

carrot purees. Images of these samples and corresponding sensory scores for colour 

intensity are shown in Figure 3.1.  
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 CP1 CP2 CP3 CP4 
 

    

Sensory 
colour 

intensity 
score (out 

of 15) 

 
2.2 

 
10.6 

 
11.8 

 
8.9 

Figure 3.1: Appearance of commercial carrot purees 
	  

 

Green flavour also varied significantly amongst the carrot purees, ranging from 

4.9 for CP4 to 9.1 cm for CP1. Green and earthy flavours are attributes that have been 

generated in previous carrot panels (Kreutzmann, Christensen, & Edelenbos, 2008; 

Kreutzmann, Thybo, & Bredie, 2007; Rosenfeld, Risvik, Samuelsen, & Rodbotten, 1997; 

Varming et al., 2004). These attributes are both components of carrot flavour. Research 

has also shown that the sensory properties of carrots are affected by genotype 

(Kreutzmann et al., 2007). Yellow, red, and white carrot genotypes tend to have higher 

intensity of green flavour, aftertaste, terpene aroma, terpene flavour, and silage aroma, 

and a low intensity of green aroma, carrot aroma, nutty flavour, carrot flavour, and 

sweetness (Kreutzmann et al., 2007).  Purple carrot genotypes tend to have higher 

perceived sweetness. Unfortunately, the genotypes of the carrots used in the commercial 

purees are unknown. Perhaps the significant differences in attributes may be attributed to 

different genotypes of carrots used in production of the purees.  

Thickness of the carrot purees also varied significantly, with a range from 3.9 for 

CP4 to 11.1 cm for CP1. This range of thickness in carrot purees further demonstrates the 

need for standardization of textural consistency for these food products. It is assumed that 
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products in this range must be safe for swallowing since all products are commercially 

sold. However, more work still needs to be done to develop standards. This would ensure 

that regardless of the company producing the pureed food, the textural consistency would 

be within a safe range, ultimately ensuring foods are safe for swallowing.  

 

Turkey 

The commercial turkey purees were also significantly different for all attributes 

(Table 3.6 and Appendix C). As with the carrot purees, significant judge effects and 

judge*sample interactions were observed for each attribute (Appendix E). Similar to the 

carrot samples, this interaction was a magnitude interaction. 

With regard to the intensity of specific attributes, the turkey purees had 

significantly different colour intensities ranging from 4.3 for TP2 to 12.2 cm for TP4, 

leading to variable appearance in the turkey products as shown in Figure 3.2.  
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Table 3.6: Means and standard deviations of sensory attributes for turkey products 
 

 TP1 TP2 TP3 TP4 
Colour Intensity 

Mean 
St Dev 

 
9.3b1,2,3 

2.86 

 
5.2c 
2.30 

 
4.3d 
2.82 

 
12.2a 
1.25 

Turkey Aroma 
Mean 
St Dev 

 
3.4b 
2.08 

 
8.9a 
1.99 

 
8.9a 
2.57 

 
9.1a 
2.67 

Chicken Fat Aroma 
Mean 
St Dev 

 
4.2b 
2.42 

 
6.5a 
2.36 

 
6.7a 
3.04 

 
6.4a 
2.45 

Peppery Aroma 
Mean 
St Dev 

 
4.9a 
2.29 

 
4.3ab 
2.40 

 
4.2ab 
2.37 

 
3.3b 
2.42 

Onion Aroma 
Mean 
St Dev 

 
Present 

0 

 
Absent 

0 

 
Absent  

0 

 
Absent 

0 
Salty 
Mean 
St Dev 

 
9.6b 
1.85 

 
5.5c 
2.68 

 
6.1c 
2.72 

 
11.0a 
1.64 

Umami 
Mean 
St Dev 

 
10.1a 
1.70 

 
6.6c 
3.14 

 
6.5c 
2.67 

 
8.4b 
2.09 

Turkey 
Mean 
St Dev 

 
4.3b 
2.56 

 
9.4a 
2.06 

 
8.6a 
2.65 

 
8.9a 
2.21 

Chicken Fat 
Mean 
St Dev 

 
4.8b 
2.09 

 
6.1a 
2.06 

 
6.2a 
2.69 

 
6.4a 
2.18 

Onion 
Mean 
St Dev 

 
Present  

0 

 
Absent 

0 

 
Absent 

0 

 
Absent 

0 
Thickness 

Mean 
St Dev 

 
9.0b 
1.83 

 
6.2c 
2.23 

 
10.9a 
1.81 

 
2.7d 
1.34 

Mouthcoating 
Mean 
St Dev 

 
5.6d 
3.06 

 
8.5b 
1.94 

 
7.0c 
2.25 

 
10.1a 
1.72 

Aftertaste 
Mean 
St Dev 

 
9.9a 
2.64 

 
6.0c 
2.30 

 
6.1c 
2.04 

 
8.2b 
2.45 

1Within a puree type, means with the same letter within a row are not significantly different p<0.05 
2Scales ranged from 0-15 for each attribute (Table 3.3) 
3n= 160 (10 panelists* 4 reps *4 products) 
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 TP1 TP2 TP3 TP4 
 

        

Sensory 
colour 

intensity 
score 

(out of 
15) 

 
9.1 

 
4.3 

 
5.2 

 
12.2 

Figure 3.2: Appearance of commercial turkey purees. 
	  

 

Four different attributes for aroma were generated for the turkey products 

including turkey aroma, peppery aroma, chicken fat aroma, and onion aroma. TP1 was 

the only puree that was perceived to have an onion aroma and an onion flavour. The 

onion aroma and flavour may have masked the turkey aroma and turkey flavour attributes 

in TP1, as both of these values were the lowest of all the turkey purees (Table 3.6).  

Thickness of the turkey purees ranged from 2.7 for TP4 to 10.9 cm for TP2, 

resulting in commercial pureed foods varying significantly in textural consistency. These 

results further indicate the need for standardization of pureed food attributes to ensure all 

products are safe for swallowing.  

 

Bread 

Two bread purees were profiled. Significant differences were observed between 

all attributes evaluated. Significant differences were also observed among the judges 

(Appendix C) and judge*sample magnitude interactions were also observed (Appendix 

E).  
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Mean sensory scores for the bread purees were completely opposite from each 

other for every attribute generated (Table 3.7).  Sage aroma, onion aroma, sage flavour, 

and onion flavour were perceived in BP1, whereas BP2 was perceived to be more doughy 

(for aroma and flavour) and much smoother, softer, and more adhesive, in terms of 

texture. 

Ensuring optimal sensory properties to encourage food consumption represents a 

large barrier to developing successful pureed foods. Sensory results shown in Table 3.5, 

3.6, and 3.7 indicate that commercial products can be variable in terms of their attributes. 

Puree appearance is crucial for consumers determining whether or not the food looks 

“safe to swallow.” Individuals in a focus group stated that, “the consistency of the food 

must be firmer for it to be easy to swallow” (Hall & Wendin, 2008). Besides appearing 

safe to swallow, the puree must also be texturally safe to reduce aspiration and choking. 

Flavour is also important as it leads to acceptance of the product. Since the textural 

properties of pureed foods are limited, ensuring they are flavourful and appealing from a 

visual perspective can initiate and continue food consumption.  As these pureed products 

were all different from each other from a sensory perspective, determining the attributes 

that are liked by consumers is crucial to optimize liking in this population. Although a 

great deal of work has not been conducted to determine key sensory aspects of pureed 

foods, Hall and Wendin (2008), had a group of professionals composed of dietitians, 

nurses, chefs, and speech pathologists identify the overall properties of a pureed meal 

they felt were the most important in determining acceptability of pureed foods. They 

suggested that the meal should look appetizing and taste good, all components should 

look distinguishable from each other, the consistency of the food must be firmer for it to 
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be easy to swallow, and food flavour should be intense as it is important to older people. 

They also suggested that high nutritional value is very important in this population.  
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Table 3.7: Means and standard deviations of sensory attributes for bread products 
 

 BP1 BP2 
Colour Intensity 

Mean 
St Dev 

 
11.0a1,2,3 

1.89 

 
1.6b 
0.88 

Doughy Aroma 
Mean 
St Dev 

 
1.2b 
1.04 

 
11.7a 
0.93 

Onion Aroma 
Mean 
St Dev 

 
11.6a 
0.92 

 
0.2b 
0.27 

Sage Aroma 
Mean 
St Dev 

 
11.2a 
1.14 

 
0.3b 
0.36 

Sweet 
Mean 
St Dev 

 
5.9a 
2.03 

 
4.7b 
1.54 

Salty 
Mean 
St Dev 

 
6.5a 
2.47 

 
2.1b 
1.12 

Doughy 
Mean 
St Dev 

 
2.5b 
1.86 

 
11.6a 
1.18 

Onion 
Mean 
St Dev 

 
11.1a 
1.22 

 
0.3b 
0.37 

Sage 
Mean 
St Dev 

 
11.3a 
1.15 

 
0.3b 
0.44 

Smoothness 
Mean 
St Dev 

 
3.4b 
2.36 

 
10.0a 
2.86 

Softness 
Mean 
St Dev 

 
2.2b 
1.04 

 
11.7a 
1.81 

Adhesiveness 
Mean 
St Dev 

 
4.1b 
1.21 

 
11.8a 
1.52 

Aftertaste 
Mean 
St Dev 

 
10.4a 
1.58 

 
3.2b 
1.00 

1Within a puree type, means with the same letter within a row are not significantly different p<0.05 
2Scales ranged from 0-15 for each attribute (Table 3.4) 
3n= 80 (10 panelists* 4 reps *2 products) 
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Nutritional Analysis 
 

Analysis of all macronutrient and specified micronutrients were completed and 

significant differences in nutrient content were observed for each puree type (ANOVA 

results can be seen in Appendix C).  

 

Carrots 

Fat, protein, carbohydrate, fibre, and sodium contents were significantly different 

for the carrot purees. Mean results are shown in Table 3.8. Carrots, like most vegetables 

are a source of fibre, which is especially important for this older adult population, with 

limited textures. Primarily, fibre is important for relieving constipation, which is a 

common issue in older adults. The amount of fibre in the carrot purees ranged from 3.3-

6.5 g/100g. The lower value of the range of fibre found in these commercial carrot 

products reflects the average fibre amounts in regular texture boiled carrots, with 

approximately 3 g/100g (Whitney & Rolfes, 2008). This suggests that added ingredients, 

such as ground pea hull fibre, are the reason for increased fibre levels in these pureed 

foods. CP1 provided almost 7 g of fibre in a 100 g serving, contributing one-third of the 

RDA (Recommended Dietary Allowance) of 21-30 g/day. As a serving of carrots is only 

one portion of a meal, it is extremely important to make sure fibre is being consumed in 

other food products, and if not, that an additional source of fibre be provided.  It would 

not be suggested that carrots be used as a source of fat, carbohydrate or protein in the 

diet, as their levels for those macronutrients were very low, although there were 

significant differences for these macronutrients (Table 3.8).  
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Turkey  

Commercial turkey purees differed significantly for all macronutrients, fibre, and 

sodium levels (Table 3.8). The most surprising macronutrient difference was the variable 

fat content of the turkey products, ranging from 3 g/100g to 14 g/100g. Regular texture 

roasted white turkey breast meat provides approximately 3.5 g/100g, and dark turkey 

meat provides approximately 7 g/100g of fat (Whitney & Rolfes, 2008). The large range 

of fat contents seen in the commercial turkey products is most likely due to added 

ingredients such as chicken fat, and could also be due to a combination of white and dark 

turkey meat used in processing.  

Protein levels varied significantly as well, with TP1, TP2, and TP3 having protein 

amounts ranging from 11 g/100g to 13.5 g/100g, while TP4 had 17 g/100g. Regular 

textured white meat turkey breast typically contains approximately 30 g/100g (Whitney 

& Rolfes, 2008). Although the commercial purees appear to be less nutrient dense for 

protein contents, these results also indicate that TP4 is contributing almost half of the 

RDA for protein for older women (46 g/day). Men, 70 years and older require 56 g/day 

(Whitney & Rolfes, 2008) which means this product is contributing almost one-third of 

the daily recommended protein. As the turkey purees vary significantly in fat and protein 

content, it is important to not assume that all pureed turkey products provide the same 

nutritional content. It is important to choose turkey purees based on their individual 

nutritional profile and needs of the persons who require these products.   
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Bread  

The two commercial bread purees had significantly different nutrient profiles 

(Table 3.8). They did not differ in protein content, but fat and carbohydrate amounts 

were significantly different between the two samples. BP1 provided almost 18 g/100g 

sample of fat, whereas BP2 had 0 g/100g sample.  

Carbohydrate levels were also different with BP2 having 30 g/100g, whereas BP1 

had 18 g/100g. BP1 was also the highest contributor for sodium out of all the commercial 

purees in all categories containing almost 800 mg/100g, which is two-thirds of the AI 

(Adequate Intake) of sodium at 1200 mg/day. Bread is not typically a food item 

considered to be high in fat or sodium in a single serving. With added ingredients, and in 

this case onion salt and fat to add flavor, the nutrient profile of the bread greatly changes.  

The nutritional results observed in the current study indicate there is a range in 

macronutrient, fibre, and sodium levels in commercial pureed carrot, turkey, and bread 

products. This emphasizes the importance for foods to be selected that are highest in 

nutritional value. Previous research on the protein content of in-house pureed foods 

revealed that residents on a pureed diet consumed only 40 g of protein vs. 60 g of protein 

consumed by residents on a regular diet. They also consumed significantly less energy 

intake with only 923 kcal vs 1456 kcal for those on a regular diet (Dahl et al., 2007). 

Dahl and colleagues also found that across 20 long-term care homes in Saskatchewan and 

Ontario there is an inadequacy and lack of consistency in protein content. This suggests 

that there are facility differences intra-provincially and inter-provincially in Canada (Dahl 

et al., 2007).  Our current research has shown that these differences also exist in 

commercial products from company to company.  
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Table 3.8: Nutrient profile for commercial carrot, turkey, and bread purees 
 
 Moisture 

% 
Fat 
(g/100g) 

Protein 
(g/100g) 

Carbohydrate 
(g/100g) 

Fibre 
(g/100g) 

Sodium 
(mg/100g) 

 Carrot 
CP1 
Mean 
SD 

 
89.3c 
0.00 

 
1.3a1 

0.17 

 
0.5b 
0.18 

 
7.8a 
0.34 

 
6.5a 
0.74 

 
246a 
12.74 

CP2 
Mean 
SD 

 
91.8b 
0.00 

 
0.0b 
0.02 

 
0.2c 
0.04 

 
7.4a 
0.15 

 
3.3b 
0.14 

 
156a 
0.02 

CP3 
Mean 
SD 

 
90.8b 
0.00 

 
0.0b 
0.01 

 
1.2a 
0.03 

 
7.4a 
0.16 

 
4.2b 
0.16 

 
174a 
8.54 

CP4 
Mean 
SD 

 
93.3a 
0.00 

 
0.0b 
0.3 

 
0.3c 
0.03 

 
5.9b 
0.22 

 
4.7b 
0.02 

 
161a 
36.77 

 Turkey 
TP1 
Mean 
SD 

 
71.5d 
0.00 

 
13.6b 
0.13 

 
12.9b 
0.23 

 
3.9a 
0.83 

 
5.5a 
0.34 

 
429a 
0.02 

TP2 
Mean 
SD 

 
78.90a 
0.00 

 
3.3b 
0.04 

 
13.5b 
0.43 

 
3.2ab 
0.32 

 
2.7b 
0.49 

 
253c 
15.53 

TP3 
Mean 
SD 

 
74.8b 
0.00 

 
5.8a 
0.08 

 
17.1a 
0.62 

 
1.3b 
0.64 

 
5.3a 
1.12 

 
297bc 
0.04 

TP4 
Mean 
SD 

 
68.3c 
0.00 

 
11.5b 
0.14 

 
11.7b 
0.21 

 
3.6ab 
0.21 

 
3.9ab 
0.73 

 
346.5ab 
38.93 

 Bread 
BP1 
Mean 
SD 

 
62.5b 
0.00 

 
15.8a 
0.32 

 
3.0a 
0.02 

 
17.2b 
0.25 

 
5.4a 
0.85 

 
709a 
70.02 

BP2 
Mean 
SD 

 
68.8a 
0.01 

 
0.1b 
0.02 

 
3.2a 
0.33 

 
27.2a 
1.28 

 
1.9b 
0.43 

 
154b 
0.03 

1Within a puree type, means with the same letter within a column are not significantly different p<0.05 
 

As commercial purees often use additives and other ingredients such as 

thickeners, spices, and the requirement of added liquid, these ingredients will affect the 

nutrient profiles of commercial pureed foods, which means that the nutrient intake of an 
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individual with dysphagia will be different from an individual who consumes a regular 

textured diet.  

 

Textural Analysis  
 

Line spread test results demonstrated that the viscosity of the commercial purees 

of the same product type were significantly different (Table 3.9). Carrot purees had line 

spread results ranging from 0 for CP1 to 1.2 cm for CP2 (0 cm indicating the puree did 

not spread). This is less than the 3 cm spread maximum that Dahl (2008) recommends for 

purees, indicating that, according to her recommendations, all the purees were 

appropriate for consumption. Turkey purees also had significant differences in viscosity 

with a range from 0 for TP3 to 2.2 cm for TP4. For the bread purees the range of spread 

was from 0 for BP2 to 2.3 cm for BP1. BP1, with a spread of 2.3 cm, had the largest 

spread of all the purees in all categories. Line spread scores of 0 could be due to added 

ingredients such as xanthan gum and guar gum that act as food thickeners and stabilizers, 

increasing the viscosity of the products.  
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Table 3.9: Line spread and back extrusion test results 
 

 Line spread (cm) 
Max extrusion at 

25mm (N) 

Work 
(Consistency) 

(N�mm) 
Carrot 

CP1 
Mean 
SD 

 
0b1 

0 

 
1.3b 
0.22 

 
12.5b 
1.65 

CP2 
Mean 
SD 

 
1.2a 
0.32 

 
0.6c 
0.15 

 
6.7bc 
1.24 

CP3 
Mean 
SD 

 
0.6ab 
0.12 

 
3.5a 
0.27 

 
38.1a 
3.27 

CP4 
Mean 
SD 

 
0.9a 
0.11 

 
0.5c 
0.02 

 
4.6c 
0.22 

Turkey 
TP1 
Mean 
SD 

 
0.5b 
0.11 

 
3.1b 
0.51 

 
27.4b 
5.32 

TP2 
Mean 
SD 

 
2.2a 
0.11 

 
1.2c 
0.13 

 
11.2b 
1.22 

TP3 
Mean 
SD 

 
0c 
0 

 
9.7a 
0.84 

 
82.3a 
14.36 

TP4 
Mean 
SD 

 
2.2a 
0.23 

 
1.5cb 
0.11 

 
13.6b 
1.22 

Bread 
BP1 
Mean 
SD 

 
2.3a 
0.03 

 
2.1a 
0.12 

 
17.7b 
1.49 

BP2 
Mean 
SD 

 
0b 
0.0 

 
36.5b 
3.94 

 
255.4a 
22.12 

1Means with the same letter down columns in the same product type are not statistically significant p<0.05 
 

The line spread tests for carrots and turkey products were correlated to thickness 

results obtained from the descriptive panels, and were found to be inversely correlated 

with each other (r=-0.8, p=0.01). This means as the sensory thickness increased, the line 



	  

	   62 

spread test measure decreased. This indicates the line-spread test is correlated to sensory 

descriptive results for pureed carrots and turkey products.  

A back extrusion test was performed to provide additional information on the 

viscosity of all the purees. Although this test has not been documented in the literature for 

pureed foods, this test is less empirical than the line spread test and may be able to 

determine viscosity for samples where the thickness was too high for the line spread test 

(as indicated by the 0 values for the line spread test). These results showed similar trends 

in viscosity as the line spread test. The products that spread least also required the most 

force to extrude at 25 mm. This was apparent for CP1 that had 0 cm of spread and 

required 3.46 N of force to extrude. This was the most force required for the carrot 

purees. The samples that spread the most in the line spread test (CP2 and CP4), required 

the least amount of force to extrude with 0.55 N and 0.65 N, respectively. Similar results 

were observed for the turkey purees, with TP1 and TP3 spreading the least at 

approximately 0 cm, and also requiring the most force to extrude with 9.7 N and 3.1 N, 

respectively. TP4 and TP2 required the least amount of force to extrude and spread the 

most. For the bread purees, BP1 spread 2.3 cm and required little force to extrude (2.0 

N), whereas BP2 did not spread and required 36.5 N to extrude, which was the most force 

required for all purees in all categories.  

When using a back extrusion test, the amount of ‘work to extrude’ can be found 

by determining the positive area under the force-distance curve. It is also a relative 

measure of consistency of a product. This means that the higher the work value, the 

thicker the consistency of the product is. Consistency is defined as the, “mouthfeel or 

body characteristics of semi solid or liquids” (Szczesniak, 1963). Significant differences 
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in consistency were seen for the carrot, turkey, and bread purees (Table 3.9).  Trends in 

consistency results were similar to the force results, with the products requiring the least 

force at 25 mm, also requiring the least amount of work to be done and these results were 

positively correlated with each other. CP2 and CP4 were found to be the thinnest with 

values of 6.8 N�mm and 4.6 N�mm respectfully. CP3 was the thickest with a value of 

38.1 N�mm. The thickest turkey puree was TP3 with a value of 82.3 N�mm, and the 

other three turkey purees were not significantly different amongst each other and ranged 

from 11.1 to 27 N�mm. The differences between thickness of the breads is the most 

extreme, with BP2 having a thickness of 255.4 N�mm, indicating it is the thickest 

product of all the purees. This bread is also much thicker than BP1 with a thickness of 

17.8 N�mm.  

Despite the consistency between the line spread test and sensory results with the 

back extrusion, there was no statistically significant correlations between texture analyzer 

results and the line spread test (r=-0.8, p=0.15) and sensory thickness (r=0.8, p=0.2). 

Additionally, no significant correlations were found between the line spread test and back 

extrusion results (r=-0.5, p=0.18). This may be because the tests were performed at 

different temperatures (Line spread at 55°C and Back Extrusion at 22°C) and further 

testing with the temperature remaining constant among tests should be conducted. 

Regardless of the temperature differences, these results indicate that texture analyzer 

results may not reflect the perceived thickness of commercial pureed foods when 

evaluated by a sensory panel.   

Line spread tests have traditionally been recommended for use in measuring 

pureed foods due to ease of use, cost efficiency, and suitability for use in a food service 
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kitchen. However, problems with thick pureed products not providing a reading mean 

that is not suitable for all purees. Back extrusion provides better research results, 

however, is not suitable for food service use. It would be possible however, for food 

companies to use a back extrusion type method to determine the thickness of the purees. 

Both tests show similar trends for all samples tested but finding a quick, easy to use 

technique, which is suitable for use in food service and still be able to show differences in 

thickness with very thick products is essential.  

It is evident from the line spread and back extrusion results that commercial 

pureed foods vary significantly in viscosity, force to extrude, and consistency (work). It is 

also evident that variations in consistency can exist, and that there may not be one 

standard viscosity value. It could be that a range of acceptable viscosity needs to be 

determined that is considered safe for swallowing. Standardization for companies to 

follow is needed to ensure regardless of sensory properties, and nutritional adequacy, all 

foods are considered safe for swallowing.  

 

Conclusions 
 

To date, there has been limited research produced comparing the sensory 

properties of in-house pureed foods and even less regarding the sensory properties of 

commercial pureed foods. Understanding the sensory properties of commercial pureed 

foods can aid consumers and providers, such as nursing homes and long-term care 

centers, in determining which properties are most appropriate for the individual 

consumer.  Of particular importance for the population of dysphagic individuals is 

establishing an understanding of a pureed food’s perceived thickness. Significant 
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variations in perceived thickness can presumably lead to healthcare personnel 

inaccurately assuming all products from different manufacturers are safe to swallow, 

which may not be the case. This presents a tremendous concern due to the increased 

likelihood of choking and aspiration in this population.  By identifying an appropriate 

range for acceptable thickness consumers can be assured that transitioning between 

products from various manufacturers will be safe. Ideally, evidence-based ranges for 

important sensory attributes such as perceived thickness should be established, and 

findings in this research support this need for pureed food guidelines. The critical aspect 

of this research will be to identify a balance between safety and liking. Pureed foods must 

be appealing to consumers so that they are able to obtain a nutritionally adequate diet, 

while they must also be safe to prevent the potential avoidance of food due to fear of 

choking. The next stage of this research will attempt to determine consumer liking of 

these purees.  
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CHAPTER 4- DIFFERENCES IN CONSUMER LIKING OF COMMERCIAL 
PUREED FOODS BETWEEN TWO GROUPS OF OLDER ADULTS 

 

Abstract 
 
 The population of adults over the age of 65 is drastically increasing globally. 

Accordingly, the number of adults living with cognitive difficulties is on the rise, 

resulting in more individuals who have dysphagia. Dysphagia is common in individuals 

who have suffered from stroke, or Parkinson’s and Alzheimer’s Disease and often 

requires a pureed diet for nutritional management. Cognitive difficulties make testing, 

especially consumer testing, with older adults who have dysphagia, extremely difficult. 

Using a healthier older adult population to predict liking scores of this subgroup of older 

adults could provide an easier and more reliable method of determining liking in this 

population. Forty-five older adults over 65 years of age who had not been diagnosed with 

dysphagia from Guelph, Ontario and the surrounding area were recruited to participate in 

a taste test at a local seniors centre.  Twelve individuals who consumed a pureed diet with 

a Cognitive Performance Score (CPS) score of 0-6 were recruited from a variety of long-

term care homes in Ontario.  These twelve participants had to be current consumers of 

pureed foods. All participants rated three commercial carrot purees and three commercial 

turkey purees for their liking of the appearance and flavour using a 5-point modified 

Cued Facial Scale. Results indicate that using a healthier community living group of 

older adults cannot predict the liking of commercial pureed foods for individuals who 

consume a pureed diet, as significant differences were found between the two populations 

for liking of appearance and flavour of the carrot and turkey purees. In future studies, it 

may be beneficial to determine liking of this population through an indirect measure, 

such as a simple ranking test.  
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Introduction 
 
 The population of adults over 65 years of age is rapidly increasing. It is expected 

by 2041, there will be 9.2 million senior Canadians, which will constitute one-fourth of 

the population in Canada (Public Health Agency of Canada, 2009). This makes older 

adults the fastest growing population in Canada (Public Health Agency of Canada, 2009). 

Accordingly, the number of individuals living with varying degrees of neurological 

problems is also increasing. The WHO approximates that 25 to 30% of the population 

over 85 years of age have dementia, and that percentage is expected to rise dramatically 

worldwide (World Health Organization, 2011).  

 Neurological problems are often associated with age-related diseases such as 

Alzheimer’s dementia, as well as Parkinson’s. Other neurological impairments can be 

caused by stroke. Dysphagia, or difficulty swallowing is a relatively common symptom 

of neurological conditions. Dysphagia currently affects 400,000 Canadians and up to 

60% of individuals living in long-term care centres (Houjaij et al., 2009).  

 Diet modifications must be made for individuals with dysphagia to ensure safe 

food consumption. These modifications include changes to the viscosity and texture of 

the foods, which are done mainly to help prevent aspiration and choking. Unfortunately, 

these changes result in foods with only one texture and with less visual appeal than foods 

which are not pureed. Since pureed foods are one of the few options available to 

individuals with swallowing difficulties, testing to determine acceptability is required.  

Older adults with dysphagia often show signs of neurological impairment and 

measuring taste acceptance in such a population poses a significant challenge (Pelletier 

and Lawless, 2003). This impairment may result in cognitive and communicative 
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challenges and determining what an individual likes and dislikes regarding their pureed 

meal may be difficult and limited to a series of yes or no questions (Pelletier & Lawless, 

2003). Evidence shows that individuals with moderate cognitive impairment are able to 

articulate choices and preferences for themselves (Feinberg & Whitlatch, 2002). 

However, this may not be possible with individuals with more severe cases of cognitive 

impairments. Another concern is response bias.  Participant responses may be a reflection 

of the consumer trying to please the individual asking the questions. If the participant 

cannot respond independently to questions, health care workers may have to consult with 

family members to determine the consumer’s food preferences, further reducing 

reliability.  Given these challenges, finding an effective method of determining liking of 

food products in neurologically impaired individuals is crucial.  

A 9-point hedonic scale is the gold standard for consumer sensory testing in the 

food industry. The 9-point hedonic scale requires basic reading comprehension skills, 

visual acuity, adequate cognitive activity, and the ability to comprehend nine items on 

one page. Participants are instructed to rate each sample according to the scale. This can 

be very difficult for neurologically impaired adults, as they may feel overwhelmed with 

nine choices and may only focus on a few of the options (Pelletier & Lawless, 2003). A 

CuedFacial Scale (CuFS) is a scale developed to compensate for neurological problems 

(Pelletier & Lawless, 2003). The CuFS was developed based on the facial smiley scale 

developed for testing with young children. The CuFS scale combines the facial smiley 

scale with a verbal hierarchy. It was proposed that participants could be guided through 

the scale verbally using smiley faces as scale markers to indicate liking (Pelletier & 

Lawless, 2003).  The CuFS was developed to eliminate the need for reading skills and to 
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reduce the complexity of the options from nine to three per sheet, but it still requires two 

responses of liking. To use the scale, participants must first indicate whether they like or 

dislike the sample. A follow-up question then asks them to indicate their degree of liking 

or disliking, depending on their initial response. One study compared results from older 

adults using a hedonic ranking scale and the CuFS scale. It was found that the CuFS was 

easier for the participants to understand and it required less cues than the hedonic scale 

(Pelletier & Lawless, 2003). The CuFS appears to be a beneficial consumer testing scale 

for individuals with visual, cognitive, and communicative impairments due to 

neurological events, especially in a nursing home setting (Pelletier & Lawless, 2003).  

Another option for determining liking of pureed foods in this population would be 

to use a surrogate population to predict the liking. Due to the aforementioned potential 

difficulties when testing with a population of older adults with dysphagia, it would be 

beneficial to determine if a community dwelling population of non-puree consuming 

older adults without dysphagia could be used to predict liking responses of dysphagic 

individuals.  This would be advantageous as it would improve testing capacity with more 

accessible older adults in the community and it would reduce communication limitations 

experienced with persons with dysphagia.  

To our knowledge, there is no research that has compared liking of commercial 

pureed foods in older adults with and without swallowing difficulties. A few studies have 

compared older adult groups and liking of pureed foods and model systems. However, 

conflicting results have been observed. Pelletier and Lawless (2003) used three groups of 

adults: (1) adults living in the community, (2) adults in a nursing home, and (3) 

hospitalized adults. The participants in the latter two groups had some degree of recorded 
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neurological impairment, but had not been diagnosed with dysphagia. Testing of liking of 

taste using a model system (citric acid in deionized water) revealed no differences in 

liking between the three groups.  A second study assessing liking of in house pureed 

carrot and meat products found differences between a population of nursing home 

participants (17% had a dysphagia diagnosis) and older adults living in the community in 

preference and acceptance of these foods (Hall & Wendin, 2008). Subjects who lived in 

the community had a higher degree of acceptance of the carrot products than the nursing 

home residents. Interestingly, subjects in the nursing home perceived all meat products as 

easy to masticate and swallow compared to subjects living on their own. As well, the 

nursing home subjects were willing to eat the meat products again compared to subjects 

living on their own. Another study investigated liking of molded pureed peaches and 

pears between healthy older adults and older adults with dysphagia. This study found that 

liking differed between the two groups, but conclusive results could not be made due to a 

small population (n=2) of individuals with dysphagia (Stahlman et al., 2001). The 

differences in results among the three studies may be a result of the products tested or due 

to population differences, for reasons such as medication use and cognitive ability. 

Regardless of the reason, it is necessary to conduct testing on a product basis to 

determine liking and to compare liking of commercial pureed foods between older adults 

in the community without swallowing difficulties and adults with swallowing difficulties 

living in a long-term care home. The primary objective of this study is to determine 

whether older adults without swallowing difficulties can be used as a surrogate testing 

population for those with swallowing difficulties, as a means of determining liking. The 
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secondary objective was to correlate descriptive sensory attributes to liking of appearance 

and liking of flavour of the carrot and turkey products.  

 

Materials & Methods 

Participants 
 

Two groups of participants were involved in this study. Group 1 included 

individuals who were consumers of pureed foods. Twelve participants were recruited 

from long-term care homes or critical care hospitals across Ontario. The participants were 

required to be current consumers of pureed foods and were deemed cognitively able to 

participate in the study. Cognitive performance scores (CPS), used to measure an 

individual’s cognitive impairment, were obtained. A CPS score of 0 indicates an 

individual is cognitively intact whereas a score of 6 (the highest score possible) indicates 

severe cognitive impairment. At all locations, participants were recruited and screened 

for cognitive ability by a practicing dietitian. Consent was obtained through the 

participant, or their power of attorney. All recruitment and consent procedures were 

performed through Bruyère Continuing Care at the Ottawa locations and the Research 

Institute of Aging (RIA) for the Greater Toronto Area locations.  Research coordinators 

at both organizations were provided with a list of potential participants whom had been 

screened by a dietitian for study inclusion criteria. These participants or power of 

attorneys, if required, were then sent a package of information discussing the study, an 

invitation to take part in the study and a consent form.  Once participants confirmed their 

interest in taking part, testing locations and times were organized by the RIA and Bruyère 

Continuing Care.  
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Group 2 represented the individuals who did not have dysphagia and were not 

consumers of pureed foods. Forty-five individuals were recruited from the Evergreen 

Seniors Centre in Guelph, Ontario.  All participants were 65 years or older and had not 

been, based on self-report, previously diagnosed with dysphagia. Participants were 

residents of Guelph, Ontario or the surrounding area.  

Ethics approval was received from the University of Guelph (REB#11FE022) and 

the consent form can be seen in Appendix B. 

 

Samples 
 

Samples for both groups included three commercial carrot purees and three 

commercial turkey purees from various companies that manufacture commercial purees 

in Ontario. For the purpose of this study, carrot products will be identified as CP1, CP2, 

and CP3, and turkey products will be identified as TP1, TP2, and TP3.  

Samples served to individuals in Group 1 were provided in four ounce Styrofoam 

cups if the testing was taking place in the participant’s room. This was done for easy 

transport purposes from the kitchen. Participants who answered questions in the common 

area of the long-term care home had their samples served on plates. Regardless of 

location, only one sample of approximately 30 g was provided to the participant at a time.  

Samples served to individuals in Group 2 were provided in four ounce Styrofoam 

cups and placed on a tray with two unsalted soda crackers and one glass of water. 

Products were prepared immediately before testing according to individual company 

instructions. The products were kept in bulk and maintained at 71°C.  
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Procedure 
 

Testing procedures varied slightly for the two participant groups.  Testing for the 

pureed consumer group (Group 1) was performed on an individual basis. Participants 

were recruited from Schlegel Villages around the Greater Toronto Area and Bruyère 

Continuing Care in Ottawa, Ontario. Participants were visited over a two-day period and 

tasted each group of the same products at separate times; carrots on day one, and turkey 

on day two. Testing was conducted over two days to prevent participant fatigue. For the 

participants recruited from the Bruyère Continuing Care centre, a translator was used as 

two of the participants only spoke French. The translator relayed the researcher 

instructions to the patient and provided extra additional guidance to the participant 

regarding the procedure when required. The translator was fully versed in what was 

required for sensory testing prior to beginning patient visits. In some instances, if the 

participants were able-bodied, the testing took place at a table in a common area of the 

long-term care home (n=5). In situations where the individuals were bed ridden, the 

testing was performed in the participant’s room (n= 7).  

Testing with the non puree consumers (Group 2) was set up as an informal taste 

test. The testing occurred in the dining room of the Evergreen Seniors Centre. Testing 

took place over three days in one week, from 11:00 to14:30 pm. Participants did not sign 

up to participate prior to arrival at the Evergreen Seniors Centre. Two handouts were 

posted at the facility one week before testing began. During recruitment, the study’s 

purpose was briefly explained to patrons of the centre and individuals were invited to 

participate. If the individuals were interested, they were asked to sign a consent form and 

were then given a brief summary of what they were expected to do. They then sat at a 
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desk and chair in the dining room and answered the product-related questions 

individually. Participants were provided with one glass of water and two unsalted soda 

crackers, and were instructed to cleanse their palate between samples. The rating of all 

six products was performed in one sitting. Testing took approximately 20 minutes.   

 

Questionnaire 
 

Participants rated three commercial carrot purees and three turkey purees for their 

liking of the appearance and the flavour of the products using a modified CuFS (Figure 

4.1). Further modifications were made to this scale to turn it into a 5-point CuFS scale 

with only one response of liking required. This modification to the original scale was 

made to further simplify testing and allow residents to respond by pointing, if verbal 

communication was not possible. Each face on the scale represented a point, with 1 being 

very bad, and 5 being very good. The questionnaire used for testing is available in 

Appendix D.  

 

 

 

 

Figure 4.1: Modified Cued Facial Scale used in consumer testing  

Very	  Bad	   Bad	   Okay	   Good	   Very	  Good	  
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Statistical Analysis 
	  

Each point on the modified CuFS was converted to a number where 1=very bad, 

2=bad, 3=okay, 4=good, and 5=very good. Data were then analyzed using a 2-way 

(sample, judge) ANOVA. Specific differences among means using a Tukey’s honestly 

significant difference (HSD) at 95% confidence to determine whether differences in 

liking of appearance and liking of flavour existed among the products in each group. A 

Fisher’s Exact Test was conducted using SAS version 9.2 (SAS Institute Inc., Cary, NC) 

to determine if there were differences in liking of the appearance and flavour of the 

carrots and turkeys between the two population groups. To further examine the drivers of 

liking in the two population groups, the sensory properties of the products tested with a 

trained panel were correlated to consumer liking of appearance and liking of flavour 

results. The sensory properties had been determined prior to consumer testing using a 

sensory descriptive panel (as described in Chapter 3).  

 

Results & Discussion 

Participants 
 

The pureed consumer population consisted of 12 individuals who were current 

consumers of pureed foods. Seven women and 5 men participated with an average age of 

69.6 years. Group 1 CPS scores ranged from 0-6 and were provided by Bruyère 

Continuing Care and the RIA. In this population, four participants had a CPS score of 0, 

three had a CPS score of 2, three had a CPS score of 3, one had a CPS score of 5, and one 

had a CPS score of 6. The average CPS score in this population was 2.3 out of 6, which 

indicates this population had mild to moderate cognitive impairments. Since the CPS 
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assessment is comprised of two cognitive measures, one communication measure, one 

activity of daily living measure, and comatose status (Morris et al., 1994), it was 

impossible to indicate which impairments were present for each participant.  Regardless, 

all participants were able to communicate answers directly or indirectly through a proxy, 

including the participant with a CPS of 6 who required the use of a laser and word-guide.  

Fifteen participants were initially identified in this population, but three participants were 

excluded for a variety of reasons, and were not able to participate.  The non-puree 

consumer population consisted of 45 elderly non-dysphagic volunteers, 33 women and 13 

men, all of whom were over 65 years of age.  

 

Liking of appearance and flavour  
	  

Liking responses collected from the two groups of individuals will first be 

discussed by product for both groups. Liking responses between the two groups will then 

be compared and results will be discussed.  

Liking of commercial carrot products 

Group 1: Pureed food consumers  
 

For the carrot products, liking of the appearance of the products ranged from 2.6 

(CP1) to 3.6 (CP2), meaning the samples were considered to be “bad” to “okay” through 

“okay” to “good” (Table 4.1). Flavour liking scores ranged from 2.9 (CP1 and CP3) to 

4.1 (CP2), indicating the samples were considered below “okay” to slightly above 

“good.” ANOVA results (Appendix C) for these scores revealed no significant 

differences for liking of appearance (F=1.67, p=0.1920) and liking of flavour (F=2.20, 

p=0.1060) among these samples.    
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Correlation analysis was completed to look at relations among liking and the 

sensory properties of the purees evaluated by a trained panel (Chapter 3). Although no 

significant differences were found among the carrot products for liking of appearance, the 

colour of the product was correlated to the liking of the appearance of the product 

(r=0.98, p=0.0185; Table 4.2). This indicates that the brighter the colour of the puree, the 

greater the liking of the appearance. Based on trained panel results, CP1 was found to be 

the lightest in colour, and CP2 was the darkest. Photos of the colours of the carrot purees 

can be seen in Figure 4.2.  

 
CP1 CP2 CP3 

   

Figure 4.2: Appearance of pureed carrots rated in this study. 
 

Liking of flavour in this group was correlated to the basic taste sweetness (Table 

4.2), rather than a flavour attribute. This may have occurred for two reasons. First, from a 

taste perspective, as an individual ages, perception does not appear to change, particularly 

that of sweet taste (Mojet, Heidema, & Christ-Hazelhof, 2003). Additionally, with age, it 

is not uncommon for flavour perception to decline (Kaneda et al., 2000; Murphy et al., 

2002; Popper & Kroll, 2002). This could be due to poor identification of odours with age. 

As odours are necessary for flavour perception, an inability to identify an odour may dull 

the flavour of food and beverages (Murphy et al., 2002). Second, the flavours of foods 

which are pureed are reduced due to the release of volatiles during the puree process. 

Given this reduction in volatiles present for perception and the physiological changes in 
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perception as an individual age, it is not surprising that flavours of the pureed foods did 

not correlate to liking of the flavour. These results may provide an indication as to why 

older adults with dysphagia show nutrient deficiencies as decreases in taste and smell 

deficits has been shown to contribute to reduction in food consumption, and malnutrition 

(Drewnowski, 1997). 

 

Group 2: Non-puree consumers  

For the carrot products, liking of the appearance of the carrots ranged from 3.1 

(CP1) to 3.7 (CP2), meaning the products were liked in the “okay” range on the modified 

CuFS scale. Liking of the flavour of the carrot products ranged from 2.7 (CP1) to 3.5 

(CP2), meaning the samples were rated “bad” to just above “okay” (Table 4.1). ANOVA 

results (Appendix C) of these responses revealed there were significant differences 

within non-puree consumers in liking among the three carrot samples for appearance 

(F=5.15, p=0.007) and flavour (F=9.41, p=0.0002).  

When liking responses were correlated with trained panel evaluations of the 

sensory properties, similar to the puree consumer group liking of the appearance of the 

carrot products was related to the intensity of colour (r=0.99, p=0.05; Table 4.2), similar 

to Group 1, suggesting that appearance of the puree was important and positively 

correlated to liking. The liking of the carrot flavour was inversely correlated to the 

bitterness of the carrot products (r=-0.99, p=0.04; Table 4.2), unlike Group 1 where 

sweetness was correlated to higher liking of flavour results. Bitterness, like sweetness, is 

a basic taste. It was interesting to find that liking results from both groups were correlated 

with basic taste attributes, and not with flavour attributes. We do know that flavour 
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perception tends to decrease with age (Pelletier, 2007), which could be a factor in this 

finding. Sweetness perception, however, remains constant with age and bitterness 

perception tends to decrease (Pelletier, 2007).   

 
Table 4.1: Means and Tukey’s allocations for carrot and turkey products for liking 
of appearance and flavour by group.  
 

Sample Puree consumers1 Non-puree consumers2 
CARROT 

 Appearance Flavour Appearance Flavour 
CP1 

Mean 
SD 

 
2.6a3,4 

1.32 

 
2.9a 
1.55 

 
3.1b 
0.82 

 
2.7b 
0.83 

CP2 
Mean 

SD 

 
3.6a 
0.88 

 
4.1a 
0.83 

 
3.7a 
0.81 

 
3.5a 
0.82 

CP3 
Mean 

SD 

 
3.5a 
1.02 

 
2.9a 
1.45 

 
3.6a 
0.92 

 
2.9a 
1.02 

 TURKEY 
 Appearance Flavour Appearance Flavour 
TP1 

Mean 
SD 

 
4.1a 
0.95 

 
3.4a 
1.25 

 
2.9a 
1.22 

 
3.6a 
1.02 

TP2 
Mean 

SD 

 
3.3a 
1.72 

 
3.2a 
1.36 

 
3.1a 
0.94 

 
3.2a 
0.93 

TP3 
Mean 

SD 

 
3.5a 
1.21 

 
4.0a 
1.02 

 
2.6a 
0.95 

 
2.7b 
0.93 

1 Group 1 n=9-12 
2 Group 2 n=45 
3Numbers in the same column for a product attribute with the same letter are not statistically significant 
p<0.05 
4CuFS scale ranged from 1=very bad, to 5=very good.  
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Table 4.2: Correlation results between carrot sensory attributes and liking data 
 

Attribute  Puree Consumers1 Non-puree consumers2 
 CARROT 

  Appearance Flavour Appearance Flavour 
Colour Intensity r 

p-value 
0.9813  
0.018 

0.725  
0.274 

0.996  
0.055 

0.777  
0.433 

Carrot aroma r 

p-value 
-0.516  
0.483 

0.109  
0.890 

-0.858  
0.343 

-0.261  
0.831 

Thickness r 

p-value 
-0.802  
0.198 

-0.185  
0.814 

-0.861  
0.339 

-0.267  
0.827 

Earthy r 

p-value 
0.631  
0.368 

-0.034  
0.965 

0.841  
0.362 

0.231  
0.851 

Green r 

p-value 
-0.876  
0.123 

-0.323  
0.676 

-0.955  
0.191 

-0.482 
0.679 

Sweetness r 

p-value 
0.625  
0.374 

0.989  
0.010 

0.450  
0.702 

0.942  
0.214 

Bitterness r 

p-value 
-0.803  
0.197 

-0.900  
0.099 

-0.762 
0.448 

-0.997  
0.040 

Aftertaste r 

p-value 
-0.575  
0.424 

0.134  
0.865 

-0.735  
0.473 

-0.059  
0.962 

1Group 1 n=9-12 
2Group 2 n=45 
3p values ≤0.05 are italicized and bolded and indicate significant correlations between descriptive attributes 
and liking.  
 

Liking of commercial turkey products 

Group 1: Pureed food consumers 

The liking of the appearance of the turkey products ranged from 3.3 (TP2) to 4.1 

(TP1) meaning the products were liked just slightly above “okay” to just above “good.” 

The liking of the flavour of the turkey products ranged from 3.2 (TP2) to 4.0 (TP3), 

meaning the products were liked just slightly above “okay” to just above “good” (Table 

4.1).  

ANOVA results (Appendix C) for these scores revealed no significant 

differences among the three samples for liking of appearance (F=0.69, p=0.56) and liking 

of flavour (F=1.32, p=0.28).  
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Liking of the appearance of the turkey purees was not significantly different 

among the samples and, unlike the carrot purees, no correlation was observed between 

liking of the appearance and the colour of the products (Table 4.3). Photos of the pureed 

turkey products are shown in Figure 4.3 Liking of appearance, however, was correlated 

with turkey and chicken fat aroma. There are a number of possible reasons for this 

relation.  First, although olfaction tends to decrease with age, particularly in individuals 

with cognitive impairments, it may be that the aroma of the purees was so strong that it 

was above threshold level for the participants and they were still able to smell the 

product. Second, the meaty aromas may have been perceived to be unpleasant. It has 

been stated that the meaty aroma associated with meat products can be desirable or 

undesirable depending on the individual (Shahidi, 2002). Third, it could be due to 

attitudes and preferences developed by the puree consumers based on previous 

experiences, and their familiarity with in-house purees being ‘bland.’ Finally, it could 

also be a false positive. As the consumers did not actually rate their liking of the aroma of 

the purees, this relationship would require further investigation to determine the role of 

aromas in liking of appearance.  

 

 
TP1 TP2 TP3 

        

Figure 4.3: Appearance of turkey purees rated in this study 
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Group 2: Non-puree consumers 

Liking of the appearance of the turkey purees ranged from 2.6 (TP3) to 3.1 (TP2). 

This means that the products were liked from just above “bad” to just better than “okay.” 

Liking of the flavour of the turkey purees ranged from 2.7 (TP3) to 3.6 (TP1), meaning 

the products were liked from just above “bad” to slightly better than “okay” (Table 4.1). 

ANOVA results (Appendix C) based on the scores from individuals in Group 2 

revealed that there were no significant differences in liking among the three turkey 

samples for appearance (F=2.64, p=0.07). Significant differences, however, were found 

among the products for liking of the flavour (F=8.81, p=0.0003).  

Similar to the pureed food consumer group, liking of the appearance of the turkey 

purees was not correlated to the colour of the purees. Additionally, the liking of flavour 

was also correlated to an aroma, however for the non-puree group, flavour liking was 

positively correlated to peppery aroma (r=0.99, p=0.01; Table 4.3). Research has shown 

that the smell of black pepper oil is one of the strongest appetite stimulants in humans 

(Ebihara et al., 2006). This suggests that the smell of black pepper may increase liking 

scores for flavour in pureed meat products in a population of individuals without 

dysphagia. In addition to being an aroma, black pepper oil triggers the trigeminal senses, 

producing a ‘burn.’ With age, the trigeminal senses have been found to remain constant 

(Pelletier, 2007), suggesting the non consumers may have been experiencing a burn from 

the peppery aroma, stimulating their appetite. Pepper aroma, and not pepper flavour, was 

evaluated in this study, so further research would be required to determine whether 

peppery aroma and peppery flavor can improve liking of flavor results in meat purees. 
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More research is required regarding these correlations to determine what is contributing 

to liking of these products. 	  

 
Table 4.3: Correlation results between turkey sensory attributes and liking data 
 

Attribute Puree consumers1 Non-puree consumers2 
TURKEY 

  Appearance Flavour Appearance Flavour 
Colour Intensity r 

p-value 
0.4253 
0.574 

0.922 
0.077 

-0.988 
0.095 

-0.463  
0.693 

Turkey aroma r 

p-value	  
-0.944  
0.055 

-0.084  
0.915 

-0.044  
0.971 

-0.832  
0.374 

Chicken fat aroma r 

p-value 
-0.969 
0.030 

-0.002  
0.998 

0.067  
0.956 

-0.764  
0.446 

Peppery aroma r 

p-value	  
0.578 
0.421 

-0.745  
0.254 

0.604 
0.586 

0.999  
0.010 

Salty r 

p-value 
0.489 
0.510 

0.893  
0.106 

-0.963  
0.173 

-0.353  
0.770 

Umami r 

p-value	  
0.903 
0.096 

0.452  
0.547 

-0.515 
 0.655 

0.386  
0.747 

Turkey flavour r 

p-value 
-0.902  
0.097 

0.026  
0.973 

-0.085  
0.945 

-0.853  
0.348 

Chicken Fat flavour r 

p-value	  
-0.932  
0.067 

0.227 
0.773 

-0.116  
0.925 

-0.869  
0.328 

Thickness r 

p-value 
0.049  
0.950 

-0.719  
0.280 

0.962  
0.175 

0.788  
0.421 

Mouthcoating r 

p-value	  
-0.533  
0.466 

0.583  
0.416 

-0.696  
0.509 

-0.990  
0.087 

Aftertaste r 

p-value 
0.885  
0.114 

0.468  
0.531 

-0.512  
0.657 

0.389  
0.745 

1Group 1 n=9-12 
2Group 2 n=45 
3p values ≤0.05 are italicized and bolded and indicate significant correlations between descriptive attributes 
and liking. 
  

Relations between appearance and flavour liking of pureed foods 
	  

It is well documented that appearance has a significant contribution to perception 

of other sensory properties (Cassens et al., 1996; Raats et al., 1995), therefore, the 

relations between appearance liking and flavour liking of the purees were assessed by 
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conducting a correlation analysis between the two scores for each group of consumers. 

Results indicate that liking of appearance of carrot products were positively correlated to 

liking of flavour for both groups (p=0.0024; p=<0.001).  Liking of appearance of turkey 

purees was positively correlated to liking of flavour for non-puree consumers (p<0.001), 

however it was not correlated for puree consumers (p=0.33).  These results suggest that 

the greater the appearance of puree foods is liked, the more the flavour of a puree is liked. 

Thus, puree food appearance is an extremely important factor contributing to the liking of 

pureed foods and is crucial for ensuring optimal consumption to prevent malnutrition. 

Cassens et al. (1996) reported that if pureed food is visually appealing, it will be 

perceived more positively by staff, family, and persons with dysphagia, and will 

ultimately improve consumption. Improving consumption will prevent malnutrition, 

which is one of the main goals of dysphagia management. 

 

Comparison between appearance and flavor for puree and non-puree consumers 
 
 The primary objective, as stated previously, was to determine if a surrogate 

population of non-puree consuming individuals could be identified to replace a puree 

consumer population for testing purposes. This is due to the difficulties present when 

testing the consumer population of dysphagic older adults. A Fisher’s Exact Test was 

utilized to compare results from puree and non-puree consumers to test the hypothesis 

that a population of non-dysphagic older adults could be used as a surrogate for 

dysphagic adults. Initial analysis combined results for purees of the same type (i.e. all 

carrot purees) and compared liking of appearance and flavour values between the two 

consumer groups.  Results showed that significant differences existed between the two 
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groups for liking of carrot flavor (p=0.0039) and turkey flavour (p=0.045), and for liking 

of turkey appearance (p<0.001). Liking of carrot appearance did not differ between puree 

consumers and non-puree consumers (p=0.2152). These findings were supported when 

liking of the individual commercial products were compared between the two groups for 

appearance and flavour (Table 4.4).  No significant differences were observed between 

the two groups for liking of appearance of each carrot product, however the two groups 

differed significantly in liking of each of the three turkey products (TP1: p=0.0500; TP2: 

p=0.0022; TP3: p=0.0028).  Individual product analysis of liking of flavour between 

groups for carrots was only significant for CP1 (p=0.0029), while two turkey products 

were significantly different (TP1: p=0.0140; TP3: p=0.0022). Complete values of this 

analysis are available in Table 4.4. Plots of the frequencies of responses are presented in 

Figure 4.4.	  
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Table 4.4: Fisher statistics for comparison of liking of appearance and flavour 
between groups for individual carrot and turkey products.   
 

Carrot 
Product Appearance Flavour 

 
n p-value n p-value 

CP1 52 0.09271 52 0.0029 

CP2 53 0.5955 50 0.2936 

CP3 52 0.3902 51 0.2235 

Overall 157 0.2152 153 
 

0.0039 
Turkey 

Product Appearance Flavour 
 

n p-value N p-value 

TP1 52 0.0500 54 0.0140 

TP2 53 0.0022 54 0.0684 

TP3 52 0.0028 55 0.0022 

Overall 157 
 

<0.0001 163 
 

0.0449 
1p-values ≤ 0.05 indicate significance.  
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A. Group 1: Liking of Carrot Appearance 

	  

B. Group 2: Liking of Carrot Appearance 

	  
C. Group 1: Liking of Carrot Flavour 

	  

D. Group 2: Liking of Carrot Flavour 

	  
E. Group 1: Liking of Turkey Appearance 

	  

F. Group 2: Liking of Turkey Appearance 

	  
G. Group 1: Liking of Turkey Flavour 

	  

H. Group 2: Liking of Turkey Flavour 

	  
Figure 4.4: Frequency of responses for liking of puree appearance and flavour 
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The differences in liking of appearance and flavour between the two consumer 

groups could be the result of a number of factors. These include potential differences in 

cognitive function, health status or reason for pureed diet, expected duration of pureed 

diet, and medication use. Pelletier and Lawless (2003) reported that changes in taste 

preferences and acceptance are commonly reported with individuals after a neurological 

event. This suggests the cognitive impairments present in the puree consumers in Group 1 

could have affected food preferences in this group, although information regarding 

specific type cognitive impairments was not collected.   

The current study has found that dysphagic individuals like the flavour of pureed 

turkey and carrots more than individuals who live in the community. This is opposite to 

what others have found where older adults in the community had higher acceptance 

ratings of three carrot purees compared to nursing home residents (Hall and Wendin, 

2008).  These researchers suggested the differences in liking between the two populations 

could be due to differences in health, chewing, and swallowing status. Unfortunately, in 

the present study, information related to the overall health status of participants in both 

groups was not collected. Although all participants in Group 1 were consumers of pureed 

foods, the number of individuals who were officially diagnosed with dysphagia by a 

speech language pathologist was also unknown.  If participants from this group were 

recommended to have a pureed diet on a temporary basis due to other factors, such as 

oral dentition problems, oral or esophageal cancers, physical trauma, or cleft palate, this 

could have resulted in a difference in attitude towards pureed foods, which could have 

produced the discrepancies in observed liking. 
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Another potentially important factor in liking of appearance and flavour was the 

length of time participants in the puree consumer group had been consuming a pureed 

diet. Although there is no evidence available on this topic, it is suspected that an extended 

pureed diet could have one of two effects on the consumer. Either the consumer would 

develop a tolerance and not be as opposed to pureed foods or they could develop an 

aversion and overly opposed to pureed foods. Regardless of directionality, this would 

have an effect on the results observed. Anecdotal feedback from the non-puree consumer 

group participants indicated that if they had a family member affected by dysphagia, they 

tended to have more ‘negative’ feelings regarding the appearance of the pureed food 

compared to individuals who did not have family members affected by dysphagia. Each 

of these factors contributes to the overall attitude of consumers towards pureed foods, 

which may be the ultimate indicator of liking. Stahlman et al. (2001) suggested a similar 

notion; that puree food-associated improvements to quality of life, such as improved 

pleasure of eating, may be the largest contributor to liking.  

Lastly, medication use is extremely common in older adults in Canada, especially 

among residents of health care institutions. In 2005, older adults aged 60 to 79 averaged 

35 prescriptions per person, while those aged over 80 averaged 74 prescriptions per 

person (Statistics Canada, 2005). These medications can have a significant effect on taste 

and smell, which is especially true of medications for neurological deficits (Pelletier & 

Lawless, 2003).  Additionally, older adults tend to have greater difficulty detecting basic 

tastes in water solutions, and this worsens with medication use (Popper & Kroll, 2003). 

Unfortunately, information regarding the number and types of medications used by in 

both groups was not collected. 
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Conclusions 
 

Within the population of pureed food consumers, there were no significant 

differences in liking of the products, while the population of non-consumers had 

significant differences in liking of carrot and turkey flavour and carrot appearance.  

Descriptive sensory attributes that were correlated to liking of appearance and flavour of 

the products also varied between groups, aside from carrot liking of appearance, which 

was positively correlated to colour intensity for both groups.  For carrot liking of flavour, 

sweetness was positively correlated for puree consuming participants, while bitterness 

was inversely related to liking for the non-puree consuming participants. For turkey 

appearance, individuals in the puree consuming group showed negative correlations with 

chicken fat aroma and turkey aroma. In the non-puree consuming group, liking of turkey 

flavour was positively correlated with peppery aroma. Also, it was discovered that liking 

of appearance was significantly correlated to liking of flavour, indicating that when the 

appearance of a puree was liked, the flavour was also liked. Future research should assess 

for additional sensory attributes contributing to liking of appearance and flavour, as well 

as determining which attributes affect liking of the aroma. Furthermore, testing should 

also assess the degree of contribution that puree appearance has on overall puree 

acceptance in an attempt to increase puree consumption. 

When comparing liking of appearance and flavour for carrot and turkey purees 

between groups, significant differences existed indicating that the non-dysphagic, non-

puree consuming population of adults over the age of 65 cannot be used as a surrogate 

testing population. Potential reasons for the discrepancy observed included differences in 
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cognitive function, health status, and medication use; however, additional research is 

required to identify specific causes.  
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CHAPTER 5- CONCLUSIONS AND FUTURE DIRECTIONS 
 
 Currently, dysphagia, or difficulty swallowing, is estimated to affect 

approximately 60% of individuals in long term care homes in Ontario (Houjaij et al., 

2009). Due to increasing numbers of older adults, this estimate will only get higher, 

resulting in an increased demand for dysphagia-related care. Ensuring that this population 

is well nourished with their nutritional requirements being met with acceptable pureed 

foods is extremely important. While commercial pureed foods are currently available, 

limited information is known about their sensory, nutritional, and textural properties, as 

well as how much consumers like these products.  

 The objective of this research was to determine the sensory, nutritional, and 

textural properties of commercial pureed foods. Carrot, turkey, and bread products were 

characterized from a sensory, nutritional, and textural perspective, to determine whether 

there were relevant differences among the purees. Secondly, the purees were analyzed for 

levels of nutrients including fat, protein, carbohydrate, fibre, and sodium. Lastly, the 

purees were tested for liking of appearance and liking of flavour in two different groups 

of older adults. This aspect of the research aimed to determine if a healthy population of 

older adults without dysphagia could replace the population of older adults who consume 

pureed foods for testing purposes, as testing in a dysphagic population presents a number 

of obstacles.  

 

Sensory 
 
 Descriptive panel results showed significant differences in sensory properties 

among the various commercial carrot, turkey, and bread purees. This indicated that 

purees vary significantly from a sensory perspective from company to company. 
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Providers must be aware of this variation when selecting commercial purees for their 

consumers. Of particular importance for this population is the thickness of the product. 

The significant differences observed were concerning as the thickness and viscosity of 

these products is extremely important in determining safety and ease of swallowing. It 

was suspected that because a few of the purees were ‘molded’ products, added thickeners 

such as carrageenan and xanthan gum may have affected the thickness results. These 

results provide evidence for the development of pureed food standards to ensure the 

consistency of commercially available products within a margin of safety for swallowing.  

Our results also definitively show that providers and consumers cannot safely assume that 

all products are similar and thus must be cautious if interchanging products to ensure that 

the sensory needs of the consumers are being met. 

 

Nutrition 
 
 From a nutritional perspective the carrot, turkey, and bread purees differed for all 

macronutrients, as well as for fibre and sodium. It is well documented that older adults 

are at risk for numerous nutritional deficiencies and this is especially important for 

individuals with swallowing difficulties. Accordingly, special care must be taken with 

pureed food products, as they are the safest source of nutrition for this population 

(Rothenberg et al., 2007).  The results of this study showed that commercially available 

purees differed significantly in nutrient content among the carrot, turkey, and bread 

products. For example, protein content in the turkey purees ranged from 11 g/100g to 17 

g/100g.  Fat content in turkey purees ranged from 3 g/100g to 14 g/100g per sample, and 

from 0 g/100g to 15 g/100g for bread purees.  Further, one of the bread products had 
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sodium in excess of 700 mg/100g sample, which well exceeds half of the RDA 

recommended for this population.  Since regulating the levels of each of these nutrients to 

meet the needs of consumers of pureed diets is critical in the management of disease and 

general health, it is important to be aware of the differences that exist in commercial 

purees available.  Despite comparing the nutrient profiles of the purees tested to RDAs, it 

is impossible to indicate the nutritional adequacy of each individual puree due to the 

inability to predict daily rates of consumption. Overall, this justifies the need for 

appropriate matching of purees with varying nutrient profiles to ensure a nutritionally 

adequate diet is planned and consumed. The variety of products does however provide a 

benefit for long-term care homes purchasing foods, as they have a number of nutrient 

profiles to choose from if developing individualized diets.  

 

Texture 
 
 Through the use of the line spread test and back extrusion test, it was determined 

that the commercial purees are significantly different from a textural perspective. Given 

that products must be safe for swallowing, wide variations in texture may not be 

beneficial for the health of the consumer. This emphasizes the importance of the need of 

standardization for commercial and in-house pureed foods to ensure that all products are 

considered safe to swallow. Since these products are widely available commercially, it is 

easy to assume that they are all safe; however, the discrepancies observed may indicate 

otherwise. In this study, the line spread test was the most relevant measure as it was 

correlated with the sensory thickness attribute determined through descriptive analysis. 

Back extrusion test results were not strongly correlated to sensory thickness and may not 
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be as useful in a food service application as the line spread test in measuring puree 

consistency. Although others have stated that the line-spread test could be correlated to 

sensory thickness, (Dahl 2008), it was not an applicable measure of thickness for all 

purees in this study as some products were too thick to measure. This finding may have 

been due to these texture measurements being performed at different temperatures. 

Further research should investigate this relationship at the same temperatures. This 

further indicates that a new measure of viscosity needs to be implemented that can be 

applied to a variety of purees that will give a relative measure of thickness to ensure they 

are safe for swallowing.   

 

Consumer testing 
 
 Ensuring liking of the purees is extremely important to prevent malnutrition in the 

population of individuals consuming pureed foods. Liking results differed between the 

two consumer groups tested. Within Group 1 (consumers of pureed foods), significant 

differences were not found for liking of appearance and liking of flavor across the three 

products tested for each food group; however, significant differences were observed in 

liking results for Group 2 (non-dysphagic, non-consumers of pureed foods). These 

findings show that Group 2 was better at differentiating between samples and were more 

critical in their responses. This could be due to cognitive impairments present in Group 1, 

however the specifics regarding the source of impairments in Group 1 were not 

determined. Liking of the appearance and flavour of the purees was significantly different 

between each group for the carrot and turkey products. Had the liking results between the 

two groups been similar and not significantly different for the products, the use of a 
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similarly aged healthy population to determine liking of pureed foods could have been 

justified as a replacement for individuals who consume pureed foods.  

Liking of the appearance and liking of the flavour were correlated to the sensory 

attributes determined in Chapter 3 and differences were found between each group. For 

both groups, basic tastes were correlated to liking of the flavour, suggesting decreased 

flavour perception in older adults in general could be present; this has been noted by 

others (Murphy et al., 2002). Medication use could also have been a factor in lack of 

flavour perception, but this information was not collected in this study For the turkey 

products, both groups correlated aroma to liking of appearance and flavor, suggesting that 

aroma could be more important than appearance for liking in turkey purees, as colour 

intensity was not correlated to liking of appearance in either group. Another correlation 

observed indicated that, for carrot and turkey products in both groups, and turkey in the 

non-puree consuming group, appearance results were positively correlated to liking of 

flavor, confirming the fact that appearance plays an important role in acceptance of 

pureed foods.  

 In summary, the commercial purees tested varied significantly from a sensory, 

nutritional, and textural perspective. Determining liking of these foods with a population 

who are consumers of pureed foods is a challenge, yet this information is required to 

reduce the risk of malnutrition. Results of this study indicate that a non-dysphagic 

population of adults over 65 cannot be used as a surrogate population for individuals who 

are consumers of pureed foods. Thus alternative methods of determining liking are 

required or improved matching of cognitively able older adults with consumers of pureed 

foods is required to identify an appropriate surrogate population.   
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 Given these research findings, there are a number of areas where future research 

can be focused: 

1. Based on the results from sensory and textural analysis indicating that purees 

differ significantly in thickness, developing guidelines for a standardized range of 

acceptable textures that companies and long-term care homes can follow is 

necessary. Additionally, long-term care homes and companies should be provided 

with a reliable, quick, and inexpensive standard method to measure these textures 

to ensure the products served are safe for swallowing.  

2. Nutritionally, these products differ significantly and it cannot be assumed that all 

products have the same nutrient profiles. As this project focused on determining if 

there were differences in nutrient profiles among the products, it would be 

important to determine the effect on nutrient status with long term consumption of 

commercial purees. This would be particularly relevant when compared with 

nutrient status during consumption of in-house pureed foods.  

3. With the frequency of cognitive impairments with individuals who have 

swallowing difficulties, using an alternative measure to the CuFS scale to 

determine liking could improve response and participant responses. It may be 

possible to use a simple sensory test such as a ranking test to rank the products 

from least to most liked to determine liking of pureed foods. 

4. Correlation results indicated that liking of appearance results were correlated to 

liking of flavour results for commercial carrot purees in both groups, and in 

commercial turkey purees in the non-puree consuming groups. Further research 

should investigate whether liking of appearance scores of commercial purees can 
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be correlated to overall liking of commercial purees, and not just liking of the 

flavour of the purees.   
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APPENDICES 
 

Appendix A – Product preparation instructions by company.  
 
 
Campbell’s Sweet Carrots & Roast Turkey  
 
Temper, heat and serve. 
 
Handling Guidelines: Do not re-freeze. Do not use if film is torn or missing. Do not hold 
refrigerated product longer than 2 days.  
 
 
HFS Formee Carrots and Cooked Turkey 
 
Place plates on baking sheet, cover with aluminum foil tightly. Preheat oven to 150C 
(300F). Heat approximately 40-45 minutes. Heat until internal tempeature reaches 74C.  
 
 
HFS Bulk Carrots & Turkey 
 
Water Immersion 
Heat the pouch in simmering (95C) water for 30 minutes.  
 
 
apetito carrots and turkey  
 
Keep frozen. Prepare according to applicable industry standards. 
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Appendix B – Consent forms for trained and consumer panels.  
 
 

CONSENT TO PARTICIPATE IN RESEARCH 
 

Trained panel evaluation of food products 
 
You are asked to participate in a research study conducted by Laurel Ettinger and 
Lisa Duizer (supervisor) from the Department of Food Science at the University of 
Guelph.  
 
We are looking for people who are interested in being trained tasters to help Laurel 
Ettinger with a study of the tastes and flavours of texture modified food products. This 
masters thesis is being funded by OMAFRA.  
 
If you have any questions of concerns about the research, please feel free to contact 
Lisa Duizer: Faculty member in the Department of Food Science. Phone: 519-824-
4120 ext 53410.  
 
PURPOSE OF THE STUDY 
 
The purpose of this research is to develop a trained panel for the evaluation of flavours 
and tastes in food products.  
 
PROCEDURES 
 
If you volunteer to participate in this study, we would ask you to do the following 
things: 
 

1) Screening questionnaire: 
You will be provided with a questionnaire regarding your knowledge of food 
flavours. At the top of each questionnaire is the information that was provided 
when first contacted regarding their interest in previous trained panels. Before 
starting the questionnaire, ensure all of the information provided has been updated 
and is accurate. The remainder of the questionnaire contains information 
regarding your food habits and your knowledge of food flavours. During the 
trained panel, you will be describing the taste and flavours of food products. Your 
answers to the food habits and food flavours sections will assist us in knowing 
how well you can complete the training.  

 
2) Sensory screening: 

Once we have confirmed that you will not suffer any adverse reactions to the 
products you will be testing, we will invite you to attend two tasting sessions. 
This tasting process will take two hours over two days. During each tasting 
session, you will be tasting water solutions differing in sucrose (sweet), sodium 
chloride (salt), caffeine (bitter), and citric acid (sour). You will be tested on your 



	  

	   107 

ability to differentiate between the strength of tastes and flavours in these 
products.  
 
Based on your scores, we will be selecting individuals who are good at 
identifying differences between products and can repeatedly find these 
differences. We are also looking for people who are available to attend all 
training sessions.  

 
3) Training: 

If you are selected, you will be invited to participate in sensory training. You will 
be trained to evaluate selected commercial food products for perception of various 
taste and flavour characteristics as well as flavour intensities.  
 
The training process is expected to take 15 sessions of 1 hour. These sessions will 
be held five days per week (Monday-Friday). The time for the sessions will be 
confirmed after screening has taken place.  
 
Training involves meeting as a group to taste and describe the tastes/flavours of 
various pureed products. We will work with you to define those descriptors and 
then teach you how to evaluate various pureed products for those descriptors. The 
final stages of the training will involve practicing making your evaluations in the 
sensory booths using a computer to make your selections.  
 
Each product testing day, you will be provided with an ingredient list for the food 
products you will be testing. Allergies must be disclosed before testing, so we are 
aware. For testing, large amounts of the food product will not be provided, but 
please discontinue eating if a feeling of fullness is uncomfortable.  

 
4) Testing: 

After you have been trained, you will be asked to evaluate products for the 
characteristics in which you were trained using a computer for data entry.  
 
Testing sessions will take one hour each day for five days.  
 

You will be reimbursed $15.00 for each tasting session you attend. If you cannot make 
the tasting session, please let us know, and we will reschedule a session for you.  
 
 POTENTIAL RISKS AND DISCOMFORTS 
 
You will be eating food products, which may contain the following ingredients (may be 
subject to change. Full ingredient lists will be provided before every testing): 
 
Bread Trained Panel Ingredients: 
Whole wheat flour, water, sugar/glucose-fructose, yeast, wheat gluten, vegetable oil 
(canola and/or soybean oil), salt, diacetyl tartaric acid esters of mono and diglycerides, 
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calcium propionate, sodium stearoyl-2-lactylate. May contain sesame seeds, milk 
products, eggs.  
 
Carrot Trained Panel Ingredients: 
Carrots, canola or soybean oil, water, dextrose, xanthan and locust bean gum, carrot juice 
concentrate, salt, konjac flour, soy, lecithin, butter flavour (milk), disodium guanylate, 
disodium inosinate, caramel and parsley oil.  
 
Chicken Trained Panel Ingredients: 
Chicken meat, water, margarine canola, soy and/or palm, canola oil, soy fibre, ground 
pea hull fibre, modified corn starch, seasoning dextrose, autolyzed yeast extract, salt, 
spices, yeast extract, salt, xanthan gum.  
 
Additionally, you will be cleansing your palate with unsalted Premium Plus soda crackers 
and water.  
 
On each training day, an ingredient list will be provided.  
 
If you know these products cause you discomfort, please do not take part in this study.  
 
 POTENTIAL BENEFITS TO PARTICIPANTS AND/OR SOCIETY 
 
Information collected in this study will help us to have a better understanding of the 
sensory characteristics of pureed food products to help determine the overall factors that 
affect liking.  
 
 PAYMENT FOR PARTICIPATION 
 
You will receive $15 per session for your time. Payments will be made at the end of the 
stage of the study (sensory screening, training, and tasting) 
 
 CONFIDENTIALITY 
 
Every effort will be made to ensure confidentiality of any identifying information that is 
obtained in connection with this study.  
 
All data will be stored on a password protected computer in a locked room. The data will 
be analyzed to calculate group mean scores and standard deviations. All data collection is 
anonymous. There is no way to track your panelist number back to you.  
 
 PARTICIPATION AND WITHDRAWL 
 
You can choose whether to be in this study or not. If you volunteer to be in this study, 
you may withdraw at any time without consequences. You may exercise the option of 
removing your data from the study. You may also refuse to answer any questions you 
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don’t want to answer and still remain in the study. The investigator may withdraw you 
from this research if the circumstances arise that warrant doing so.  
 
 RIGHTS OF RESEARCH PARTICIPANTS 
 
You may withdraw your consent at any time and discontinue participation without 
penalty. You are not waiving any legal claims, rights, or remedies, because of your 
participation in this research study. This study has been reviewed and received ethics 
clearance through the University of Guelph Research Ethics Board. If you have questions 
regarding your rights as a research participant, contact: 
 
 Research Ethics Coordinator 
 University of Guelph 
 437 University Centre 
 Guelph, ON N1G 2W1 
 
 Telephone: (519) 824-4120, ext. 56606 
 E-mail: sauld@uoguelph.ca  
 Fax: (519) 821-5236 
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SIGNATURE OF RESEARCH PARTICIPANT/LEGAL REPRESENTATIVE 
 
I have filled in the screening questionnaire for allergies and I have read the 
ingredient listing for the products that I will be trying. I am not allergic or sensitive 
to any of the listed items.  
 
I have read the information provided for the study “Trained panel evaluation of 
food products” as described herein.   
 
My questions have been answered to my satisfaction, and I agree to participate in 
this study.  I have been given a copy of this form. 
 
 ______________________________________ 
 Name of Participant (please print) 
 
  
 ______________________________________                                  

______________ 
 Signature of Participant or Legal Representative   Date 
 
 
 SIGNATURE OF WITNESS 
 
 ______________________________________ 
 Name of Witness (please print) 
 
 ______________________________________                                  

_______________ 
 Signature of Witness             Date 
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CONSENT TO PARTICIPATE IN RESEARCH 
 

Consumer testing of commercial pureed carrot products 
 

Your family member is being asked to participate in a research study conducted by  
Lisa Duizer and Laurel Ettinger from the Department of Food Science as well as Dr  
Heather Keller from the Department of Family Relations and Human Nutrition at the 
University of Guelph. This project is being funded by OMAFRA.  
 
If you have any questions of concerns about the research, please feel free to contact  
Lisa Duizer; Faculty member in the Department of Food Science. Phone: 519-824- 
4120 ext. 53410 
 
 PURPOSE OF THE STUDY 
 
The purpose of this study is to determine your family members liking of four different  
commercial pureed carrot products.  
 
 PROCEDURES 
 
We are going to ask your family member to do two things: 

1. They will be given a screening questionnaire and asked to fill out 
the questions (individually or assisted).  

2. They will be given four different samples of commercial pureed 
carrot products. These purees will be hot and prepared according 
to industry standards following safe food handling procedures.  

 
Your family member will be provided with four commercial carrot products to taste 
and answer some questions about your liking of the products. They will be given 
only one product at a time.  
 
Your family member may ask questions at any point during testing. If they do have 
questions, they may ask any of the researchers, and the researchers would be happy 
to help clarify their questions.  
 
It is not anticipated that eating or smelling any of these pureed products will cause 
your family member any harm. The quantities served to them are smaller than they 
would receive under normal situations. They do not have to eat the entire sample of 
carrot. We just ask that they eat enough to decide what they think of the sample.  
 
In total, it is anticipated that the tasting session will take approximately one hour.  
 

POTENTIAL RISKS AND DISCOMFORTS 
 
Combined, the four commercial products contain the following ingredients: 
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Carrots, canola or soybean oil, water, dextrose, xanthan and locust bean gum, carrot juice 
concentrate, salt, konjac flour, soy, lecithin, butter flavour (milk), disodium guanylate, 
disodium inosinate, caramel and parsley oil.  
 
If your family member does not have any allergies/discomfort with any of the listed 
ingredients, there are no known risks to being involved in this study.  
 

POTENTIAL BENEFITS TO PARTICIPANTS AND/OR TO SOCIETY 
 
Information collected in this study will help us have a better understanding of what older 
adults like and dislike about commercial pureed carrot products. This knowledge will 
allow for commercial puree food companies to develop purees that better suit the needs 
of older adults with regards to taste, texture, and appearance.  
 
 PAYMENT FOR PARTICIPATION 
 
Your family member will receive a small gift for their participation.  
 
 CONFIDENTIALITY 
 
Every effort will be made to ensure confidentiality of any identifying information  
that is obtained in connection with this study. All data which is collected will be  
stored on a password protected computer in a locked room. The data will be  
analyzed to calculate mean scores and standard deviations. All data collection is  
anonymous. There is no way to track your panelist number back to your family  
member.  
 
 PARTICIPATION AND WITHDRAWL 
 
Your family member can choose whether to be in this study or not. If your family  
member volunteers to be in this study, they may withdraw at any time without  
consequence of any kind. Your family member may also refuse to answer any  
questions they don’t want to answer and still remain in the study. The investigator  
may withdraw your family member from this research if circumstances arise that  
warrant doing so.  
 
 RIGHTS OF RESEARCH PARTICIPANTS 
 
Your family member may withdraw your consent at any time and discontinue  
participation  
without penalty. Your family member is not waving any legal claims, rights, or  
remedies because of their participation in this research study. This study has been  
reviewed and received ethics clearance through the University of Guelph Research  
Ethics Board. If your family member has questions regarding their rights as a  
research participant, contact: 
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Research Ethics Coordinator 
University of Guelph 
437 University Centre 
Guelph, ON N1G 2W1 
 
Telephone: (519) 824-4120 ext 56606 
Email: sauld@uoguelph.ca 
Fax: (519) 821-5236 
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SIGNATURE OF RESEARCH PARTICIPANT/LEGAL REPRESENTATIVE 
 
 
I have read the information provided for the study “Consumer Testing of Food 
Products” as described herein. My questions have been answered to my satisfaction, 
and I agree for my family member (or person I care for) to participate in this study.  
I have been given a copy of this form. 
 
 
_____________________________________ 
Name of Participant 
 
 
______________________________________                   ______________ 
Signature of Participant                                                           Date 
 
 
______________________________________   
Name of Participants’ POA       
 
 
______________________________________                                                            
______________ 
Signature of Participant’s POA                                                                 Date 
 
OR 
 
______________________________________ 
Name of Participant’s Legal Guardian 
 
 
______________________________________                                

______________ 
Signature of Participants’ POA         Date 
 
 
SIGNATURE OF WITNESS 
 
 
__________________________________ 
Name of Witness (please print) 
 
 
__________________________________                               ______________________ 
Signature of Witness                                                                  Date 
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Appendix C- ANOVA results for sensory, nutrition, texture, and consumer liking  

 
Table C.1: ANOVA tables of sensory attributes for carrot purees 
 
Parameter Source Df ANOVA SS F-value p-value 
Colour Rep 2 4.49 1.99 0.1453 
 Judge 10 121.20 10.75 <0.0001 
 Sample 3 1802.05 532.63 <0.0001 
 Rep*Sample 6 6.63 0.98 0.4470 
 Rep*Judge 20 29.26 1.30 0.2165 
 Judge*Sample 30 202.04 5.97 <0.0001 
Carrot Rep 2 2.05 0.23 0.7953 
Aroma Judge 10 301.15 6.76 <0.0001 
 Sample 3 149.12 11.16 <0.0001 
 Rep*Sample 6 5.86 0.22 0.9691 
 Rep*Judge 20 53.11 0.60 0.9000 
 Judge*Sample 30 223.89 1.68 0.0447 
Thickness Rep 2 0.73 0.18 0.8339 
 Judge 10 175.97 8.82 <0.0001 
 Sample 3 904.15 151.01 <0.0001 
 Rep*Sample 6 13.85 1.16 0.3417 
 Rep*Judge 20 22.13 0.55 0.9279 
 Judge*Sample 30 245.10 8.17 <0.0001 
Earthy Rep 2 0.08 0.02 0.9819 
 Judge 10 260.02 12.65 <0.0001 
 Sample 3 146.14 23.70 <0.0001 
 Rep*Sample 6 11.12 0.90 0.5000 
 Rep*Judge 20 45.82 1.11 0.3601 
 Judge*Sample 30 204.46 3.32 <0.0001 
Green Rep 2 6.56 1.62 0.2056 
 Judge 10 189.47 9.38 <0.0001 
 Sample 3 312.96 51.66 <0.0001 
 Rep*Sample 6 22.28 1.84 0.1067 
 Rep*Judge 20 34.13 0.84 0.6520 
 Judge*Sample 30 255.14 4.21 <0.0001 
Sweetness Rep 2 4.04 0.77 0.4659 
 Judge 10 210.20 8.05 <0.0001 
 Sample 3 442.93 56.54 <0.0001 
 Rep*Sample 6 15.25 0.97 0.4510 
 Rep*Judge 20 32.25 0.62 0.8839 
 Judge*Sample 30 201.93 2.58 0.0009 
Bitterness Rep 2 6.33 2.53 0.0882 
 Judge 10 105.64 8.44 <0.0001 
 Sample 3 49.03 13.06 <0.0001 
 Rep*Sample 6 5.10 0.68 0.6667 
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 Rep*Judge 20 23.58 0.94 0.5397 
 Judge*Sample 30 170.54 4.54 <0.0001 
Aftertaste Rep 2 2.26 0.44 0.6446 
 Judge 10 118.96 4.65 <0.0001 
 Sample 3 136.69 17.81 <0.0001 
 Rep*Sample 6 33.55 2.19 0.0567 
 Rep*Judge 20 50.68 0.99 0.4863 
 Judge*Sample 30 153.72 2.00 0.0112 
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Table C.2: ANOVA tables of sensory attributes for turkey purees 
 
Parameter Source Df ANOVA SS F-value p-value 
Colour Rep 2 3.10 1.04 0.3602 
 Judge 9 166.39 12.40 <0.0001 
 Sample 3 1204.89 269.35 <0.0001 
 Rep*Sample 6 15.55 1.74 0.1229 
 Rep*Judge 18 35.77 1.33 0.2056 
 Judge*Sample 27 366.37 9.10 <0.0001 
Turkey Aroma Rep 3 2.44 0.59 0.6212 
 Judge 9 141.73 11.49 <0.0001 
 Sample 3 879.98 214.04 <0.0001 
 Rep*Sample 9 23.87 1.94 0.0595 
 Rep*Judge 27 38.53 1.12 0.3389 
 Judge*Sample 27 510.48 13.80 <0.0001 
Chicken Fat  Rep 3 6.28 1.30 0.2810 
Aroma Judge 9 212.68 14.66 <0.0001 
 Sample 3 161.71 33.44 <0.0001 
 Rep*Sample 9 13.03 0.90 0.5316 
 Rep*Judge 27 39.92 0.99 0.4896 
 Judge*Sample 27 597.94 13.74 <0.0001 
Peppery Rep 3 4.36 1.25 0.2976 
Aroma Judge 9 388.53 37.11 <0.0001 
 Sample 3 44.57 12.77 <0.0001 
 Rep*Sample 9 5.53 0.53 0.8496 
 Rep*Judge 27 32.65 1.12 0.3410 
 Judge*Sample 27 317.42 10.11 <0.0001 
Salty Rep 3 12.96 2.89 0.0411 
 Judge 9 285.78 21.21 <0.0001 
 Sample 3 818.26 182.21 <0.0001 
 Rep*Sample 9 21.28 1.58 0.1369 
 Rep*Judge 27 47.52 1.27 0.2131 
 Judge*Sample 27 287.08 7.10 <0.0001 
Umami Rep 3 2.96 0.61 0.6097 
 Judge 9 356.33 24.56 <0.0001 
 Sample 3 315.67 65.28 <0.0001 
 Rep*Sample 9 23.13 1.59 0.1325 
 Rep*Judge 27 21.94 0.54 0.9553 
 Judge*Sample 27 376.31 8.65 <0.0001 
Turkey  Rep 3 7.21 1.86 0.1432 
Flavour Judge 9 218.54 18.83 <0.0001 
 Sample 3 632.84 163.56 <0.0001 
 Rep*Sample 9 19.09 1.64 0.1181 
 Rep*Judge 27 30.37 0.94 0.5503 
 Judge*Sample 27 469.79 13.49 <0.0001 
Chicken Fat Rep 3 13.01 2.43 0.0717 
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Flavour Judge 9 127.85 7.96 <0.0001 
 Sample 3 65.11 12.17 <0.0001 
 Rep*Sample 9 40.90 2.55 0.0131 
 Rep*Judge 27 48.85 1.10 0.3693 
 Judge*Sample 27 400.73 8.32 <0.0001 
Thickness Rep 3 1.46 0.62 0.6011 
 Judge 9 193.76 27.67 <0.0001 
 Sample 3 1463.08 626.83 <0.0001 
 Rep*Sample 9 22.33 3.19 0.0026 
 Rep*Judge 27 30.68 1.58 0.0680 
 Judge*Sample 27 190.39 9.06 <0.0001 
Mouthcoating Rep 3 2.73 0.44 0.7265 
 Judge 9 204.09 10.90 <0.0001 
 Sample 3 439.66 70.44 <0.0001 
 Rep*Sample 9 18.48 0.99 0.4581 
 Rep*Judge 27 57.80 1.11 0.3525 
 Judge*Sample 27 344.84 6.14 <0.0001 
Aftertaste Rep 3 1.44 0.35 0.7862 
 Judge 9 224.04 18.38 <0.0001 
 Sample 3 406.51 100.02 <0.0001 
 Rep*Sample 9 14.64 1.20 0.3076 
 Rep*Judge 27 38.90 1.15 0.3152 
 Judge*Sample 27 452.45 12.37 <0.0001 
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Table C.3: ANOVA tables of sensory attributes for bread purees 
 
Parameter Source Df ANOVA SS F-value p-value 
Colour Rep 3 1.68 1.80 0.1706 
 Judge 9 100.95 36.01 <0.0001 
 Sample 1 1753.13 5627.77 <0.0001 
 Rep*Sample 3 0.49 0.52 0.6725 
 Rep*Judge 27 9.13 1.09 0.4167 
 Judge*Sample 9 49.95 17.82 <0.0001 
Doughy Rep 3 1.45 0.88 0.4633 
Aroma Judge 9 17.42 3.52 0.0053 
 Sample 1 1942.42 3529.3 <0.0001 
 Rep*Sample 3 0.63 0.38 0.7660 
 Rep*Judge 27 11.58 0.78 0.7391 
 Judge*Sample 9 29.96 6.05 0.0001 
Onion Rep 3 0.10 0.30 0.8274 
Aroma Judge 9 18.09 18.44 <0.0001 
 Sample 1 2596.92 23829.00 <0.0001 
 Rep*Sample 3 0.20 0.62 0.6085 
 Rep*Judge 27 3.50 1.19 0.3282 
 Judge*Sample 9 11.37 11.60 <0.0001 
Sage Rep 3 0.39 0.65 0.5878 
Aroma Judge 9 22.30 12.37 <0.0001 
 Sample 1 2375.11 11863.70 <0.0001 
 Rep*Sample 3 0.48 0.80 0.5066 
 Rep*Judge 27 4.77 0.88 0.6269 
 Judge*Sample 9 22.86 12.69 <0.0001 
Sweet Rep 3 2.87 1.59 0.2139 
 Judge 9 56.57 10.45 <0.0001 
 Sample 1 32.90 54.71 <0.0001 
 Rep*Sample 3 1.35 0.75 0.5333 
 Rep*Judge 27 19.98 1.23 0.2968 
 Judge*Sample 9 157.62 29.12 <0.0001 
Salty Rep 3 3.27 1.82 0.1664 
 Judge 9 99.35 18.47 <0.0001 
 Sample 1 401.86 672.32 <0.0001 
 Rep*Sample 3 3.71 2.07 0.1278 
 Rep*Judge 27 23.12 1.43 0.1780 
 Judge*Sample 9 143.49 26.67 <0.0001 
Doughy Rep 3 0.28 0.17 0.9147 
 Judge 9 58.36 11.86 <0.0001 
 Sample 1 1668.96 3051.95 <0.0001 
 Rep*Sample 3 0.68 0.41 0.7450 
 Rep*Judge 27 22.36 1.51 0.1435 
 Judge*Sample 9 94.74 19.25 <0.0001 
Onion Rep 3 0.81 1.77 0.1768 
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 Judge 9 36.43 26.38 <0.0001 
 Sample 1 2332.80 15202.90 <0.0001 
 Rep*Sample 3 1.84 3.99 0.0179 
 Rep*Judge 27 4.47 1.08 0.4224 
 Judge*Sample 9 16.4 11.88 <0.0001 
Sage Rep 3 1.27 1.95 0.1446 
 Judge 9 18.27 9.34 <0.0001 
 Sample 1 2382.74 10963.50 <0.0001 
 Rep*Sample 3 1.35 2.08 0.1267 
 Rep*Judge 27 6.72 1.15 0.3632 
 Judge*Sample 9 26.19 13.39 <0.0001 
Smoothness Rep 3 2.19 0.52 0.6735 
 Judge 9 40.55 3.19 0.0093 
 Sample 1 884.45 626.28 <0.0001 
 Rep*Sample 3 6.93 1.64 0.2044 
 Rep*Judge 27 16.75 0.44 0.9817 
 Judge*Sample 9 432.40 34.02 <0.0001 
Softness Rep 3 6.91 1.25 0.3105 
 Judge 9 37.90 2.29 0.0466 
 Sample 1 1813.56 985.59 <0.0001 
 Rep*Sample 3 4.55 0.83 0.4916 
 Rep*Judge 27 50.41 1.01 0.4851 
 Judge*Sample 9 21.08 1.27 0.2959 
Adhesiveness Rep 3 2.69 0.90 0.2934 
 Judge 9 39.16 6.34 <0.0001 
 Sample 1 1202.03 1750.39 <0.0001 
 Rep*Sample 3 1.90 0.92 0.4440 
 Rep*Judge 27 17.99 0.97 0.5311 
 Judge*Sample 9 67.21 10.87 <0.0001 
Aftertaste Rep 3 0.57 0.38 0.7655 
 Judge 9 58.04 13.10 <0.0001 
 Sample 1 1042.57 2117.29 <0.0001 
 Rep*Sample 3 1.70 1.15 0.3479 
 Rep*Judge 27 9.01 0.68 0.8411 
 Judge*Sample 9 54.89 12.39 <0.0001 
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Table C.4: ANOVA results for nutrient analysis of carrot purees 
 
Nutrient Source DF Type I SS F-value p-value 

Protein Product 3 1.12 151.03 0.0009 
 Rep 1 0.005 1.94 0.2582 

Carbohydrates Product 3 4.46 25.43 0.0124 
 Rep 1 0.002 0.04 0.8601 

Fat Product 3 2.55 118.00 0.0013 
 Rep 1 0.01 1.25 0.3455 

Fibre Product 3 10.69 36.15 0.0074 
 Rep 1 0.20 1.98 0.2540 

Salt Product 3 10513.50 7.96 0.0612 
 Rep 1 264.50 0.60 0.4949 

 
 
Table C.5: ANOVA results for nutrient analysis of turkey purees 
 
Nutrient Source DF Type I SS F-value p-value 

Protein Product 3 32.69 42.71 0.0058 
 Rep 1 0.04 0.14 0.7318 

Carbohydrates Product 3 8.34 11.38 0.0380 
 Rep 1 0.50 2.03 0.2497 

Fat Product 3 138.75 11316.90 <0.0001 
 Rep 1 0.002 0.71 0.4606 

Fibre Product 3 10.13 13.02 0.0316 
 Rep 1 1.10 4.22 0.1321 

Salt Product 3 34167.38 33.72 0.0082 
 Rep 1 741.13 2.19 0.2351 
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Table C.6: ANOVA results for nutrient analysis of bread purees 
 
Nutrient Source DF Type I SS F-value p-value 

Protein Product 1 0.10 39.06 0.1010 

 Rep 1 0.006 2.25 0.3743 

Carbohydrates Product 1 100.76 211.30 0.0437 

 Rep 1 1.11 2.32 0.3698 

Fat Product 1 246.86 4407.30 0.0096 

 Rep 1 0.03 0.61 0.5772 

Fibre Product 1 11.40 118.67 0.0583 

 Rep 1 0.77 8.06 0.2156 

Salt Product 1 308580.25 125.94 0.0566 

 Rep 1 2450.25 1.00 0.5000 
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Table C.7: ANOVA results for consistency test results of purees 
 
Puree Source DF Type I SS F-value p-value 

Carrot Sample 3 2149.31 152.04 <0.0001 
 Rep 2 0.72 0.08 0.9277 

Turkey Sample 3 9914.03 51.89 <0.0001 
 Rep 2 89.79 0.71 0.5309 

Bread Sample 1 84726.74 375.81 0.0027 
 Rep 2 529.18 1.17 0.4601 

 
 
 
Table C.8: ANOVA results for back extrusion test results of purees 
 
Puree Source DF Type I SS F-value p-value 

Carrot Sample 3 2149.31 152.04 <0.0001 

 Rep 2 0.71 0.08 0.92 
Turkey Sample 3 141.64 47.21 <0.0001 
 Rep 2 89.79 0.71 0.53 

Bread Sample 1 84726.74 375.91 0.0027 
 Rep 2 529.18 1.17 0.46 

 
 
 
Table C.9: ANOVA results for line spread test results of purees 
 
Puree Source DF Type I SS F-value p-value 

Carrot Sample 3 1.58 15.48 0.0115 

 Rep 1 0.0038 0.09 0.76 
Turkey Sample 3 7.63 181.79 <0.0001 

 Rep 1 0.0063 0.38 0.58 
Bread Sample 1 5.36 1771.64 0.0006 

 Rep 1 0.0030 1.00 0.500 
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Table C.10: ANOVA results for Group 1 liking of appearance and flavor 
 
Puree  Source DF Type I SS F-value p-value 

Carrot Appearance Sample 3 5.82 1.67 0.1920 
 Flavour Sample 3 10.47 2.20 0.1060 

Turkey Appearance Sample 3 3.43 0.69 0.5633 
 Flavour Sample 3 5.96 1.32 0.2800 

 

	  
Table C.11: ANOVA results for Group 2 liking for appearance and flavour 
 
Puree  Source DF Type I SS F-value p-value 

Carrot Appearance Sample 2 8.47 5.15 0.0071 

 Flavour Sample 2 15.12 9.41 0.0002 

Turkey Appearance Sample 2 5.50 2.64 0.0753 

 Flavour Sample 2 16.55 8.81 0.0003 
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Appendix D- Consumer Questionnaire  
 

Liking of Appearance 
 
Participant #: __________    Sample #:__________ 
 

 
 

 
 
 

 
 

 
Please look at the faces in front of you.  Please point to the face which best tells me 

how much you like or dislike the appearance of the food in front of you. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Very	  
Bad	  

Bad	   Okay/	  
Neutral	  

Good	   Very	  
Good	  
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Liking of Flavour 
 
Participant #:___________   Sample #:___________ 
 

 
 
 
 
 
 
 

 
 

Please look at the faces in front of you.  Please point to the face which best tells me 
how much you like or dislike the food you have just eaten. 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
  

Very	  
Bad	  

Bad	   Okay/	  
Neutral	  

Good	   Very	  
Good	  
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Appendix E—Judge*sample interaction plots 
 
Turkey Attribute Interaction Plots 
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Bread	  Attribute	  Interaction	  Plots	  
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