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Changing consumer preferences and market expectations 
demand innovation from the food industry. In particular 
the perception of importance of health and wellbeing 
is driving new product innovation. There is an ongoing 
challenge to either exploit new ingredients or to use 
existing ingredients in new ways to create products that 
meet the change in demands of the market. However, it 
is not simple to find new ingredients and formulate and 

Abstract
produce new products. There are issues of safety to be 
addressed, as well as technical challenges in ensuring 
that the new ingredient achieves the desired outcomes 
in terms of consumer acceptance, product performance 
and regulatory requirements. Once the product is ready 
to be launched to market, any claims for ingredients will 
need to be substantiated using validated methods, both 
existing and newly developed.
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A Complex Picture 
There many complexities surrounding the use of food 
ingredients such as enhancing the colour, texture, flavour, 
functionality and nutritional benefits of processed foods. 
It is also important to have the awareness of the impact 
of processing of the ingredients of interest– what goes 
in may not be the same as what is produced. Other 
ingredients may enhance stability, quality, prolong shelf-
life and affect consumer preferences.

The ability to monitor the ingredients of interest 
is necessary to understand process effects. The 
ingredient market is extensive with different suppliers 
and specifications. Understanding your specific 
product needs can be facilitated by knowing the exact 
composition and behaviors of the raw materials of your 
product of interest. 

The market for new ingredients has grown significantly, 
but so has the competition. In such a competitive market, 
an ingredient supplier may wish to look at how their 
new ingredient compares to ingredients already on the 
market, or understand whether an existing ingredient 
could be used in different applications to increase market 
share. Alternatively, the use of an existing ingredient 
in new applications or categories is often a target for 
suppliers, product developers and application specialists.

The Need for Innovation
Consumer expectations and habits have changed 
dramatically over the past few decades. Increasing urban 
populations, and rising disposable income, is increasing 
the demand for more packaged and convenience 
food, increasing in turn the demand for ingredients for 
processed foods.

From a public health perspective, there is growing 
concern about the rise in diabetes, obesity, and other 
diet-related conditions, prompting commentators to 
argue for ‘healthier’ options. And whilst there may be 
disagreement about what constitutes a healthy diet, 
many consumers are nonetheless looking to food 
manufacturers to provide them with ‘better’ options. 
So, we have seen a growth in products such as sugar/
sodium/fat reduced, foods enriched with functional 
ingredients, and those that only contain natural colours 
or no artificial flavourings.

An increase of availability of specialised diets is a 
growing trend. So, gluten-free and lactose-free products 
are now much more common, along with more options in 
the meat-free, dairy-free and infant formula sectors. 

It all adds up to growth of the market for novel 
ingredients and product reformulation. As the consumer 
continues to become better educated in wellbeing 
and understands the benefit of a healthy diet, e.g., the 
demand for product variety to meet their needs will 
continue to increase. This will necessitate a requirement 
for the ingredients able to answer these needs.
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Ingredient Benchmarking 
Ingredient benchmarking is the science of comparing an 
ingredient to competitors on the market. There are, of 
course, many different comparisons that might be made, 
perhaps to evaluate the functionality of an ingredient 
in certain applications compared to others, or to assess 
the impact on taste, or texture, or colour compared to 
competitors.

For example, an ingredient supplier may wish to 
understand how the hydrocolloid they have developed 
compares to other typically used hydrocolloids in terms 
of thickening and cocoa suspension in a milk-shake. This 
may mean assessing levels of hydrocolloids used, taste 
and stability of the ingredients in the finished product. 
Ideally, the ability to match the functionality of the 
original ingredient must be replicated or enhanced.

A different scenario would be that a supplier of a certain 
fibre ingredient may wish to assess it against other fibres 
to understand how it compares in terms of being used 
as a bulk replacer for sugar reduction in baked goods. 
This might involve assessing how these fibres impact on 
properties such as; dough handing, volume of finished 
product, shelf–life, cost in use and sensory characteristics.

Product Application 
Development
As the market continues to grow there may be 
opportunity to use ingredients developed for a certain 
application in other product matrices. For example, a 
herbal ingredient traditionally taken in a liquid format 
could be formatted into an “on the go” product such as a 
bar or a confectionery product. Such a development may 
increase market share or appeal to a different customer 
group.

It may also be possible to add an ingredient into different 
applications depending on the functionality required. 
For example, inulin (chicory root extract) can be added 
to a yoghurt as a prebiotic (a dietary fibre that favours 
the growth of probiotic bacteria) or it can be added to 
a cereal bar to reduce the sugar content of the binding 
syrup.

New and Novel 
Ingredients
For any new ingredient, the essential first hurdle to 
overcome is the issue of safety. If the ingredient has no 
track record of consumption (within the European Union 
(EU) that means no significant history of consumption 
within the EU before 15 May 1997) then the supplier will 
have to satisfy the relevant authorities in whatever markets 
it wishes to sell in, that the ingredient is safe to eat. 

What that means in practice will vary depending on the 
ingredient, application and the market itself. In the largest, 
well-developed markets the process might be clearly 
defined, but that does not mean that they are the same, or 
even comparable. Different authorities have quite diverse 
approaches to the definition and management of novel 
ingredients. The regulatory approach in Europe is quite 
different from that in the USA, for example.

Whilst, it is therefore impossible to provide full details on 
what is required to gain approval for a novel ingredient, 
any application will require a toxicological study of the 
ingredient together with stability data of the ingredient in 
product application and an assessment of these data with 
respect to the intended use. 

Within the EU, any novel ingredient must be assessed by 
a competent authority with respect to its safety. Each 
member state may approach the assessment differently, 
with all states ultimately having limited opportunity to 
comment on the assessment. The Commission will prepare 
a decision which will grant, or refuse, the authorisation 
of the food, and this decision is subject to a vote at an 
appropriate Commission regulatory committee meeting. 

China’s approach is similar to the EU in using a risk 
assessment model, categorising novel foods and 
ingredients in four broad categories of goods that have 
not traditionally been consumed in China. An Expert 
Assessment Committee on Novel Foods is responsible for 
conducting a safety assessment review on all applications. 
The ministry then conducts an administrative review to 
determine approval.

In the United States, novel ingredients are those that 
have not previously been used as food ingredients, and 
authorisation can be granted via a GRAS (Generally 
Recognised As Safe) notification or via a premarket 
approval with the Food and Drug Administration (FDA) via 
a Food Additive Safety Determination and a Food Additive 
Petition. The route will depend on the safety data available 
on the material. 

As part of the decision/approval process, dietary 
modelling (a tool used to estimate exposures to 
compounds in the diet) is performed to specify the 
maximum usage level in different applications. In addition, 
maximum permitted consumption amounts per day are 
specified.

Additionally the stability of the ingredient in appropriate 
product applications should be evaluated, with analytical 
testing of the ingredient level, breakdown, and effects on 
product quality, carried out over the shelf life to provide 
the information which would support the regulatory 
submission.

Existing Ingredients
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Application Evaluation
Assuming the safety hurdle has been successfully 
negotiated, the best food applications for that particular 
ingredient need to be considered. It may be possible to 
use the ingredient in a number of different products but 
it is useful to evaluate how it works to answer different 
questions.

If the new ingredient is naturally or obviously associated 
with certain product types, this is a good place to start 
with application evaluation. For example, if the ingredient 
is a prebiotic, product applications such as yoghurts or 
milk drinks (associated with the addition of probiotics) 
may be chosen. Breakfast cereals or bars, where the 

fibre content is important, could be evaluated for that 
particular application. If the ingredient is a new sweetener 
the product applications for consideration may include 
soft drinks or powdered drinks, baked goods, desserts, 
jams or jellies.

It is also important to think about whether the ingredient 
is appropriate for certain applications, and inappropriate 
for others. For example, if the ingredient is known to be 
pH sensitive, it may not be stable in an acidic fruit juice 
drink. If heat sensitive, it may not survive baking or UHT 
processing. 

Development of a formulation and preparation of a 
control would allow for comparison to the product 
containing the new ingredient. The formulation would 
most likely be prepared at bench scale to understand 
both the effect of the ingredient in the process and how 
the process impacts the ingredient. All stages of the 
processing would be evaluated from the initial handling 
and mixing to highlight any differences to the control 
formulation. For example if a fibre was added to a biscuit 
formulation to create a high fibre content there may be 
changes to the consistency of the dough, it may become 
drier and even crumbly. For certain novel ingredients, 
stability through the process must be determined using 
appropriate methods and techniques.

As highlighted above, it is important to understand if 
there are any losses or degradation of an ingredient 
following processing. Such analysis may be vital in 
ensuring that claims can be substantiated, for example 
the amount per serving. However, since we are dealing 
with a new ingredient it may be that there are no 
established testing methods available for determining 
levels of ingredient X in product Y. Hence, analytical 
method development and validation may be necessary 
for the new ingredient.

How does  
the ingredient 
interact with  

other  
ingredients

What is the 
ingredient effect 

on stability

How is the 
ingredient  
affected by 
processing

What is the 
ingredient effect 
on the sensory 

aspects

Application 
development
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Method development can be extremely complex. There 
is no magic box that can determine which ingredients 
are present in a product, and nor is there usually a 
definitive marker for any given ingredient. Given that it 
takes multiple analyses to verify something as apparently 
‘simple’ and ‘pure’ as olive oil, it should be clear that it is 
not easy to define a method to determine the presence 
of any given ingredient within a complex food matrix.
During the method development stage, it is important 
to work closely with the product innovation team to 
understand the full composition of the matrix to which 
the ingredient has been added. Knowing the composition, 
including proportions, will give an indication of potential 
interferences, which might be positive or negative. 
Searching the literature will be a good start to find a 
suitable and relevant technique (e.g. HPLC, GC, LC-MS, 
GC-MS etc.) to choose as a starting point to the method 
development. 

One critical part of the method development will be 
to ascertain that the method will be specific for the 
compound of interest (i.e. the chemical marker that 
identifies the ingredient). For this critical stage, it is 
most relevant to ensure a control or placebo sample is 
available. A placebo is a product which has the exact 

same composition of the product being developed 
but without the ingredient/compound of interest. 
Analysing both products in parallel will indicate where 
the compound of interest elutes, and if another peak 
(interference) elutes at the same retention time in the 
placebo sample. The method used must be refined to 
minimise the interference observed.

Once the technique has been determined, and sample 
and placebo sample are available, development becomes 
a matter of experimentation to find the optimal analytical 
parameters, such as pH, extraction solution, mobile 
phase, type of chromatography column, and sample 
extraction procedure, for the method. The optimisation 
of each parameter will require careful attention to detail. 
The sample extraction procedure can vary from being 
very simple with liquid extraction into the relevant 
extraction solution to being more complex including Solid 
phase extraction (SPE) or distillation. Depending on the 
complexity of the sample extraction procedure, addition 
of an internal standard to the sample and standard 
solutions during the extraction procedure might need 
to be considered to allow for repeatable and accurate 
quantification.

Method Development and Validation
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Once method development has been completed, method 
validation is advised. Method validation is crucial in order 
to be confident in your results and to ensure the method 
is fit-for-purpose for a specific compound in a specific 
matrix. As part of the validation process, it is pivotal 
to have the confidence that the method is repeatable, 
reproducible and to the desired level of accuracy. The 

acceptance criteria will be set using data generated 
during the method development stage but will also 
depend on the agreed compound specification tolerance.

A validation is usually understood to involve the following 
steps:

Other parameters like Limit of Detection (LOD) and Limit of Quantitation (LOQ), Solution Stability and Robustness can 
also be assessed depending on the project requirement.

If further information regarding the stability of the ingredient in the product matrix, through processing and over 
time, were required a shelf-life study could be undertaken. The product samples are produced and hold at market 
relevant temperatures, tested at relevant time points to confirm the amount of ingredient present. In addition, sensorial 
evaluation would be performed to ensure there is no reduction in product attributes such as taste and aroma.

Figure 1 : placebo sample chromatogram (Green), STD and ISTD 
solution (red) and placebo sample containing ISTD (blue).

Figure 2: The difference between precision and accuracy explained

Table 1: Parameters required for method validation

What Why How

Specificity Evaluation of potential interferences. By ideally analysing a placebo sample.

Linearity Confirmation that the method is operating within 
the linearity range of the column.

By injecting standard solutions at different 
concentrations.

Precision Verification that similar results are obtained inde-
pendently of the days, instruments, columns and 
analysts.
See Figure 2 for representation.

By analysing multiple times the same sample on 
different days, instruments, columns and by 
different analysts.

Accuracy Verification that the method can extract and 
quantify the compound of interest accurately.  
See Figure 2 for representation.

By adding a known amount of standard at the 
sample preparation stage and calculating the 
recovery.
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Conclusion 
The food industry has a strong record of innovation, sometimes in response to consumer demands, sometimes 
by stimulating demand where none had previously existed. 

In all cases, food manufacturing is supported by innovation from the ingredients sector. While consumer trends 
change, and certain products move in and out of fashion, there is always an expectation of convenience and 
availability. Consumers expect to know far more about the products they consume, whether motivated by 
factors such as healthy eating, animal welfare, ingredient provenance, ethical production or simple curiosity. 
Information is much more readily available and ingredient producers should expect consumers to want to know 
more about what is going into their foods.

There is, therefore, more pressure on the ingredient industry to better understand the ingredients they sell, and 
to better understand how they can benefit the various sectors of the food manufacturing industry. 

Armed with the right knowledge, ingredient suppliers will be better placed to exploit the opportunities for 
growth that can come from innovation.

How RSSL Can Help
Our specialist product development team have many years of experience in ingredient innovation and 
development covering a wide range of ingredients including carbohydrates, sugar replacers, fat replacers, 
proteins, fibres, functional ingredients, stabilisers and hydrocolloid systems and more. We offer a wide range of 
ingredient development services including ingredient evaluation, novel food and regulatory submission support, 
application development, competitive assessments and analytical support.

Using a comprehensive suite of analytical techniques we can develop and validate appropriate methods to 
enable the characterisation of your ingredient through product development, processing and shelf-life stability. 
Our extensive experience in the different chemical and physical structures of ingredients allows us to identify 
and optimise the most appropriate extraction procedure and relevant analytical technique. Analytical techniques 
include but are not limited to HPLC and GC with a wide range of detection techniques such as UV, Fluorescence, 
Refractive Index, FID and Mass Spectroscopy.

For further information about our ingredient development or analytical services or to discuss your needs please 
contact us on +44(0)118 918 4076, email enquiries@rssl.com or visit www.rssl.com
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expertise and how we can support you:
Tel: +44 (0)118 918 4076 Email: enquiries@rssl.com Web: www.rssl.com 

Reading Scientific Services Ltd

The Reading Science Centre, Whiteknights Campus, Pepper Lane, Reading, Berkshire RG6 6LA 

About Reading Scientific Services Ltd (RSSL)

RSSL is firmly established as a trusted 
partner in the provision of product 
development, analytical, consultancy 
and training services to clients in the 
food, consumer goods, pharmaceutical, 
biopharmaceutical and healthcare 
sectors.

Our expertise is wide ranging and 
includes all aspects of food and drink 
product development, structural and 
product analysis, claim substantiation, 

ingredient stability, allergen management, 
authenticity, contaminant identification 
and more.

RSSL is routinely inspected by the MHRA, 
FDA and UKAS which ensures that our 
analytical services meet the needs of 
industry. We are trusted by industry 
to provide a solution with scientific 
excellence, outstanding customer service 
and professionalism.


