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Introduction

The demand for natural, additive-free food has taken the food industry by storm and 
shows no sign of abating. Today’s consumers are more concerned about the food they 
eat than ever before. Globally, almost half (42 percent) of consumers regularly check 
food labels for preservatives before purchasing a product.1 As a result, declarations 
such as “natural”, “simple”, “organic” or “free-from” have become ubiquitous across the 
entire food chain. Fuelled by the overarching trend of health and wellness, the number 
of clean label products launched has increased considerably over the past few years 
with nearly 13% of global food and drink launches in 2013 using additive- and/or 
preservative-free claims.2

While the strong demand for convenient, 
healthy and natural products has opened 
up new opportunities for the meat industry, 
the clean label revolution has also brought 
challenges. Ranging from textural and 
sensory considerations to concerns over 
food safety and shelf life, many chemical-
sounding ingredients offer functionalities 
that are vital for meat quality. Finding 
ingredients that meet the clean label 
criteria and still deliver the same 
functionalities can be a difficult task for 
many meat processors.

1  Two-Thirds of U.S. Consumers Claim to “Mostly” Understand Nutritional Information (AC Nielsen, 2008)  
http://www.marketresearchworld.net/content/view/2176/77/

2  Free From Foods Move Into the Mainstream (Innova Market Insights, April 2014)  
http://www.foodingredientsfirst.com/news/Innova-Market-Insights-Free-From-Foods-Move-Into-the-Mainstream.html 
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Clean label in the meat industry – what does it mean?

Although the clean label trend has moved forward considerably, the exact definition of what 
constitutes a “clean” label remains unclear. While for some consumers it means food based on natural 
ingredients, others associate a clean label with products with a healthier positioning that are free 
from components they want to avoid, such as gluten, fat, sugar or salt. The key elements of a clean 
label seem to be: ingredients they recognize, that are natural and minimally processed and that 
contain no additives or preservatives. For all of them, however, it’s the consumer desire for simpler 
products with labels they understand. 

Recent studies have demonstrated that more and more consumers are checking food products more 
thoroughly as part of the decision making process. According to a study by the European Commission, 
over 68 percent of EU consumers look at the labels on packaging before they buy meat.3 Besides 
date, price and country of origin, ingredients are becoming increasingly important. According to the 
latest research by Euromonitor, more consumers are willing to pay higher prices for foods with 
specific benefits or health claims. In particular the presence of additives is one of the main concerns 
amongst consumers in developed countries, but is also a growing consideration for consumers in 
emerging markets, opening up new opportunities for clean label foods.4

Selected food decision 
factors 2013

Euromonitor International’s 
2013 Global Consumer 
Trends Survey found that 
more than half of global 
online consumers are willing 
to pay more for food items 
with specific benefits, such 
as lower fat or added 
nutrients, compared to the 
same product without such 
attributes. Consumers are 
most willing to spend more 
on products with health 
benefits. Three quarters 
would pay more and one 
third would pay a price  
50% higher or more.

Source: Euromonitor International 
Consumer Trends Survey 2013.
Note: Showing the percentage who 
say they look for each type of factor 
on food packaging and labelling

3  Functioning of the meat market for consumers in the European Union (European Commission, May 2013)
4  Top 10 global consumer trends for 2014 (Euromonitor International, 2013)
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The country of origin

 

Producer

 

Ingredients

 

Origin certified
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Nutritional values

Organic

Meat with nutrition claims

EU27
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EU12

EU27: Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, 
Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Poland, 
Portugal, Romania, Slovakia, Slovenia, Spain, Sweden and United Kingdom.
EU15: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, 
Netherlands, Portugal, Spain, Sweden and United Kingdom.
EU12: Belgium, Denmark, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, 
Portugal, Spain and United Kingdom.

Similar trends can be observed in the US, where 46 percent of consumers stated that the main 
reason for purchasing natural or organic meat was the absence of artificial substances, above 
considerations such as taste and freshness.5

5

Source: Functioning of the meat market – Consumer Survey Data, GFK EU3C, 2012
Base: All who ever buy this type of product (13266)

5  Power of Meat. An in-depth look at meat through the shoppers’ eyes (American Meat Institute, 2014)
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Consumer perceptions of clean labels

When it comes to consumer perceptions of additives currently used in the meat industry, opinions 
differ widely, depending on region and demographic. While there is general suspicion about chemical-
sounding ingredients, such as nitrites, phosphates, sulphites and monosodium glutamate (MSG), 
research shows that European consumers do not necessarily share the same perception on the 
naturalness of yeast extracts or lactose, highlighting the ambiguity of the term “natural”.6 According 
to a recent study by Kampffmeyer Food Innovation, only 43 percent of respondents considered yeast 
extracts as “natural”, whereas over 70 percent agreed on the naturalness of yeast (see graph 3).

A survey in the US showed similar results, indicating that the majority of people (66 percent) perceive 
salt as “natural”, but only 32 percent consider the chemical equivalent of salt, “sodium chloride”, as 
natural.7 Furthermore, nearly 60 percent of US consumers confirm that “avoiding processed foods”  
is either somewhat or very important when purchasing foods or drinks.8 As a result, products with  
“no additives/preservatives” claims made up 17 percent of 4415 new meat product launches globally 
in 2013.9

Sea salt Salt Yeast Yeast extract Sodium
glutamate

Guar gum
(E 412)

Carrageenan
(E 407)

Chemically
modified starch

(eg E 1400)

85
%

15
%

79
%

21
%

73
%

27
% 43

% 57
%

25
%

75
%

15
%

85
%

12
%

88
%

8%
92

%

Legend Low box 1 + 2
and Middle box 3

very unnatural +
rather unnatural

and neither

Top box 4 + 5

natural
+ very natural

Source: KAMPFFMEYER 2012 Online survey of 4000 women with their own households in Germany, France, Poland, England, Italy, Spain, Sweden and  
the Netherlands

Naturalness of ingredients is determined by consumer’s perception

How ‘natural’ do you think these 
ingredients or additives are?

6  How to make clean label (2012) http://kfi.kampffmeyer.com/cleanlabelreport/en/index.html
7 Jayson Lusk: What is natural food anyway (2013) – http://jaysonlusk.com/blog/2013/6/11/what-is-natural-food-anyway
8 Tom Vierhile: The Natural and Clean Label Market Opportunity (Datamonitor Consumer, 2013)
9 Corbion, based on Mintel GNPD 2014
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The clean label trend is further supported by the overall desire to eat more healthy. According to 
Technomic’s latest Healthy Eating Consumer Trend Report, 64 percent of consumers agree that 
eating healthily is important to them.10 The study further establishes that consumers are increasingly 
associating natural ingredients with a healthy diet. For many, a natural label connotes that the food is 
fresh, simple and less processed, making the term “natural” more meaningful to consumers today 
than it was in 2010.11

Increasing consumer suspicion about artificial ingredients has triggered manufacturers to reformulate 
their products. In the meantime, there has been a significant effort in the meat industry to reduce the 
use of certain ingredients like MSG and nitrites. This can be observed across Europe, where meat 
launches with MSG have decreased 40 percent over the last five years, while a moderate reduction in 
the use of nitrite can also be observed.12

  

Relative meat product 
launch claims in 2013

Average presence of MSG 
in EU meat launches  
over time
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10  The Healthy Eating Consumer Trend Report (Technomic, 2012)
11 Organic & Natural (The Hartman Group, Inc., 2012)
12 Mintel GNPD 2013

Eco-friendly package

Convenient packaging

Low/no/red. fat

Halal

Premium

Ease of use

Microwaveable

Gluten-free

No additives / preservatives

Low/no/red. allergen 18%

17%

14.3%

7.9%

6.9%

5.3%

17%

12.9%

7.6%

6.6%

Source: Corbion, based on Mintel GNPD 2014
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The regulatory environment

Consumer perceptions of what constitutes a clean label can relate to a number of claims, such as 
organic, fresh or the absence of fat, sugar, allergens or artificial ingredients. However, one of the 
declarations mostly associated with a clean label is the term “natural”, which can be found on a wide 
variety of food products. Despite the ubiquity of the term “natural”, regulatory guidance on what 
constitutes a “natural” product is limited and differs significantly from country to country. 

In Europe, “natural” essentially means that the food is “comprised of natural ingredients, e.g. 
ingredients produced by nature, not the work of man or interfered with by man”.13 The US Food and 
Drug Administration (FDA), however, has yet to develop a definition for the use of the term natural, 
while the United States Department of Agriculture (USDA) states that meat and poultry can be 
labeled as natural when it contains “no artificial ingredient or added color and is only minimally 
processed.” This includes those traditional processes used to make food edible or to preserve it or to 
make it safe for human consumption, e.g. smoking, roasting, freezing, drying, and fermenting. Labels 
must also include a statement explaining the meaning of the term “natural” (e.g. “no artificial 
ingredients”).14 As a result, meat products with naturally fermented vinegars are legally allowed to 
carry a “natural” claim, while those foods that have been formulated with nitrites are not allowed to 
be labelled as “natural”. 

13 Criteria for the use of the terms fresh, pure, natural etc. in food labelling (Food Standards Agency, 2008)
14  USDA Food Safety Information: Meat and Poultry Labelling Terms –  

www.fsis.usda.gov/wps/.../Meat_and_Poultry_Labeling_Terms.pdf
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Challenges when formulating clean label meat products

Food additives play a key role in the production and quality of processed and prepared meat products. 
They provide flavor, visual appeal, freshness, safety and texture. While ingredients such as vinegar 
are well known and widely accepted for their preservation and flavor enhancing capabilities, others 
like MSG and nitrates have increasingly come under intense scrutiny. As a result, there has been 
significant effort in the meat industry to reduce the use of these ingredients. However, meat is a 
complex product in which each ingredient plays a specific role, making the reformulation of meat 
products a challenging task. Fortunately, over recent years new solutions have entered the market. 
Some of these are highlighted in the three following examples. 

Challenge 1 – Consumer appeal

Whatever the clean label solution, maintaining consumer appeal remains a priority. While consumers 
are looking for a simple label with natural ingredients, flavor, taste and visual appeal remain key 
factors in their decision-making process. Many chemical-sounding ingredients play a key role in the 
production, quality and appeal of processed meat products. They provide stability of flavor, visual 
appeal, juiciness and texture and protect against microbial growth, resulting in fresh, safe and 
affordable food throughout the supply chain. Antioxidants such as BHT (butylated hydroxytoluene) 
and BHA (butylated hydroxyanisole) are often used to prevent meats from becoming rancid, while 
amino acids such as MSG are added to enhance the flavor of a wide variety of processed meats.

Although the use of these additives is common, they need to be clearly labeled on the package. While 
many man-made antimicrobials are considered as safe from a health point of view, consumers are 
often put off by their chemical names. However, when reformulating their products to meet the 
demand for a clean label, meat processors are not able to make any compromises when it comes to 
overall consumer appeal. As a result, it is important to find natural solutions that can compensate for 
the lost product characteristics, which are inevitable when removing these ingredients.

Corbion Purac’s label-friendly ingredients marketed under the Verdad® brand can offer such an 
alternative. They are made from natural raw materials, such as sugar and vinegar, and produced 
through natural fermentation without artificial additives. Verdad is a unique range of multifunctional 
ingredients that are able to protect the food product’s microbial stability (shelf life and safety) and 
improve its taste and flavour. Verdad N16, for example, has been proven to improve the juiciness, 
savory taste and overall flavor of cooked cured ham. 
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Approved by the USDA as an ingredient in processed meat products, Verdad can be used in a wide 
range of products. Research has also demonstrated that the majority of US consumers perceive 
vinegar as “natural”, adding further appeal to these ingredients.15 Vinegars can be used in products 
bearing an all natural claim. Similar results were observed when asking consumers about their 
perceptions on cultured ingredients with research indicating a preference of “cultured” ingredients 
over “fermented ingredients”. According to the findings in the USA, 75 percent of consumers were 
willing to buy products that contained “cultured sugar”.16

Overall flavor

Savory taste

Juiciness

Texture

0 1 2 3 4 5 6 7 8 9 10

Taste score

2.65% Verdad N16
3.0% Opti.Form PD45.8%

7%

6.2%
6.6%

5.3%
6.9%

6.4%
6.6%

Sensory score of 
cooked ham

75%
of consumers express 

willingness to buy  
products with  

‘cultured sugar’ as  
an ingredient* *  60% somewhat likely;  

15% very/extremely likely 
to buyCorbion consumer research 2013

15 Corbion Proprietary Consumer Study (base of 1205), November 2013
16  Corbion Proprietary Consumer Study (base of 1205), November 2013

Source: Corbion, 2013
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Challenge 2 – Food safety 

Eliminating artificial or chemical-sounding additives to achieve a clean label is not always as 
straightforward as many consumers expect. Chemical compounds like nitrates and nitrites, for 
example, play a key role in the curing of meat and also prevent the development of pathogenic 
bacteria such as Listeria monocytogenes. A well-known pathogen, Listeria monocytogenes is a 
serious problem in ready-to-eat (RTE) meals and processed meat products, resulting in numerous 
foodborne illnesses and recalls. As a result, the United States Department of Agriculture (USDA), Food 
Safety and Inspection Service (FSIS) maintains a strict “zero tolerance” policy for the presence of  
L. monocytogenes in RTE meat and poultry products, while the EU currently allows a tolerance up to 
100 cfu/g during the shelf life of non-infant and non-medical RTE products in which the growth of  
L. monocytogenes cannot occur throughout the stated shelf life.17

However, finding effective label friendly alternatives for nitrites, acetates and lactates poses a 
significant challenge. The search for alternative growth inhibitors is further impeded by the trend 
towards health and wellness and a growing desire for low-sodium products. Although the antimicrobial 
effect of salt (lowering water activity) is well known and 79 percent of consumers perceive salt as a 
natural ingredient,18 its use is under pressure due to the trend towards sodium-reduced foods.

Corbion Purac’s label friendly ingredients offer a variety of sensory benefits. The range prevents 
bacterial growth effectively and has been approved by the USDA to be labeled as cultured corn 
sugar/dextrose and/or vinegar. Several trials demonstrated that Verdad N9 by Corbion Purac has the 
ability to control Listeria growth over a period of up to 120 days, depending on the application and 
storage conditions. For example, when Verdad N9 was added to all natural ham stored at 4°C/39°F, it 
was able to fully control the growth of Listeria for over 100 days at a 1.4 percent level. In Europe, 
several ingredients containing vinegar have been launched, which enable label friendly meat products 
with high safety levels.

0 20 40 60 80 100 days

Control

1.4% Verdad N9

log CFU/ml

Challenge study: 
Listeria control 
in an all natural 
ham stored at 
4°C/39°F

Verdad N9 is able 
to inhibit the 
growth of Listeria  
in naturally cured 
ham for over  
100 days at a  
1.4 percent level

Source: Corbion, 2014

17  Chasing Zero. How low should we go? Lisa Lupo (June 2014):  
http://www.qualityassurancemag.com/qa0614-food-contaminants-detection.aspx

18  Kampffmeyer online survey 2012 (based on 4000 women)
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Challenge 3 – Shelf life 

Another consideration when reformulating for a clean label is the product’s shelf life. Shelf life affects a 
number of aspects in meats, including bacterial control, lipid oxidation, flavor, texture and color stability. 
While retailers are still leading calls for longer shelf lives, consumer desire for convenience and flexibility 
is also driving the demand for clean label meats that taste great and stay fresh for longer. As a result, 
the meat processing industry has started looking for natural alternatives that can protect products 
from spoilage due to oxidation (color, flavor) or microbial growth for longer periods of time. 

The Verdad range can help improve various characteristics of meats, enhancing their sensory profile 
and increasing product stability over time. They also inhibit the growth of spoilage bacteria such as 
Lactobacillus by reducing the water activity in processed meats. When blended with vinegar, these 
natural ingredients act as a highly effective barrier against bacteria growth. Verdad F32 from Corbion 
Purac, for example, is based on a blend of fermented sugar and vinegar and can extend shelf life by up 
to 100 percent. Depending on the application, Verdad F32 can be injected or directly applied to all 
types of meats. It increases product stability over time and improves the sensory profile of the meat.

0

2

4

6

8

9

7

5

3

1

10

0 10 20 30 40 50 60

Days

Control
2.5% Verdad F32
3.5% Verdad F32

log CFU/g
Inoculation test: 
Lactobacillus 
growth in cooked 
cured ham stored 
at 4°C/39°F

Verdad F32 inhibits 
microbial growth, 
extending shelf life 
by 100%  
in a basic pork ham 
formulation with  
a 17 percent 
injection level.

Source: Corbion, 2014
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Conclusion

The clean label trend has opened up a number of exciting opportunities for the meat industry. To 
maximize its potential, product developers need to carefully consider the ingredients available to 
them when formulating their recipes. It is vital that ingredients that enable consumer friendly product 
labeling continue to protect the consumer and adhere to local regulatory guidelines. The Verdad 
portfolio from Corbion Purac is a unique range of label-friendly, multifunctional preservation 
ingredients derived from nature. By taking a holistic, multi-faceted approach to quality improvement, 
Verdad provides a number of tangible benefits in regard to shelf-life, food safety and overall product 
quality, all while satisfying consumer demand for a clean and simple ingredient list.

Lex Borghans
Corbion Purac Meat & Culinary Market Unit
lex.borghans@corbion.com
www.corbion.com/meatandpoultry
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Corbion in Food

With over 80 years of fermentation expertise and the use of natural raw materials to produce exceptional food and 
beverage ingredients, Corbion Purac has a wealth of expertise in the world of biobased food ingredients. Our 
extensive portfolio combined with leading expertise, application knowledge and technical service make us your 
food industry partner, providing improvements in shelf life, freshness and food safety.

About Corbion

Corbion is the global market leader in lactic acid, lactic acid derivatives and lactides, and a leading company in 
functional blends containing enzymes, emulsifiers, minerals and vitamins. The company delivers high performance 
biobased products made from renewable resources and applied in global markets such as bakery, meat, 
pharmaceuticals and medical devices, home and personal care, packaging, automotive, coatings and coating 
resins. Its products have a differentiating functionality in all kinds of consumer products worldwide. In 2013, 
Corbion generated annual sales of €743.6 million and had a workforce of 1,885 employees. Corbion is listed on 
NYSE Euronext Amsterdam.

For more information: www.corbion.com

Interested in our solutions? Go to corbion.com/meatandpoultry @CorbionFood


