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The market has seen a rapid increase in animal-free products intended to replace 
animal-based foods due to concerns for human health and environmental 
sustainability. However, there is a lack of consistent terminology for these 
products, with various terms being used interchangeably, creating ambiguity. To 
address this issue, we propose a systematic nomenclature that defines the most 
commonly used terms, namely alternative, substitute, replacement, and analog, 
along with examples of each. In this nomenclature, a substitute primarily serves a 
culinary purpose, while a replacement is concerned with nutritional properties. An 
analog strives to satisfy both culinary and nutritional attributes to closely mimic 
animal-based foods in terms of sensory, nutritional, and functional characteristics. 
The term “alternative” serves as an umbrella term encompassing all possibilities. 
This work aims to promote a clearer understanding of such products and their 
intended use and facilitate a unified use of terminology across disciplines. This will 
also enable informed decision-making for consumers and greater transparency in 
the food industry. The health and environmental implications of these products 
are not discussed in this perspective.
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Introduction

The interest in animal-free products for animal-based foods has seen a remarkable surge in 
recent years driven by a combination of ethical, environmental, and health considerations. With 
the growth of plant-based meat, dairy, and protein market, small and large companies are 
turning to produce a new generation of animal-free choices that imitate the taste, texture, and 
appearance of traditional animal-based foods (1). The industry has experienced a rapid increase 
in demand (2), leading to technological advancements in creating non-animal-based products, 
particularly plant-based, imitating animal foods (1). In 2018, the market was valued at $4.6 
billion, and some projections indicate that this figure is set to reach $85 billion by 2030 (3). As 
the popularity and production of these products increase, so does the need for understanding 
and education about them. New knowledge comes with new vocabulary or new usage of the 
existing vocabulary. However, the wide range of terms used to describe these products has used 
little or no consistency and systematicity, leading to ambiguity and uncertainty about them.

Regarding meat, our research based on the Web of Knowledge from 2000 to 2022 using 
“All Fields” found that the terms “meat alternative,” “meat substitute,” “meat analog or 
analogue,” “imitation meat,” “mock or fake meat,” and “meat replacer or replacement” have 
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been the primary terms used. Our findings show a sharp rise in using 
these terms in the scientific literature over the past decade compared 
to their negligible use before (Figure 1A). Among different terms, 
“meat analog” has been increasingly used over the years, followed by 
“meat substitute,” “meat alternative,” and “meat replacement.” In this 
search formulation, some overestimation in the number of articles 
per term was unavoidable, as different terms may have been used 
within the same article. However, this does not change the remarkable 
increasing trend of emerging publications (4). In Figure  1B, 
we plotted the sum of the publication numbers for each term shown 
in Figure 1A and compared that with an “OR” formulation, where at 
least one term should exist in each publication. The difference 
indicates the increasing number of times several of these terms are 
being used within the same article. The figure shows the acceleration 
of this difference in the last few years. Moreover, most publications 
use different terms without distinction (3, 5–15). This lack of clear 
differentiation is also apparent in both mass and social media 
(15–17).

The synonymous use of words may serve some rhetorical 
purposes, such as enhancing readability and esthetics. However, in the 
realm of science, it is crucial to consistently use precise and 
unambiguous language to ensure clear and unified understanding. 
Given the abundance of non-animal-based food products available 
today, the lack of a distinct and purposeful differentiation represents 
at least a missed opportunity, calling for a well-defined language 
shared by different agents in the food system. In light of this, 
we  suggest a definition for the most commonly used terms: 
“alternative,” “substitute,” “replacement,” and “analog,” along with 
examples of the products they represent. Such standardization is not 
only important for researchers, producers, and regulators in terms of 

health, food production, and labeling, but distinguishing between 
different options facilitates informed decision-making.

Terminology: foundation and 
definitions

Foundation

There are different dietary approaches to reducing the 
consumption of animal foods. The most common is choosing whole 
plant foods rich in protein or using other protein sources, such as 
plant-based meat/dairy, algae, fungi (e.g., mycoprotein), insects, or 
cultured meat. The plant-based products considered here entail algae 
and fungi as plant-like foods or ingredients. However, other options, 
such as insects and cultured meat, are not considered plant-based and, 
therefore, not discussed.

Before addressing the basis of the proposed terminology, it should 
be noted that the increasing demand for plant-based products as an 
option to animal foods is relevant in societies that primarily consume 
animal-based foods, such as the Western world. However, in 
communities where plant foods form the staple diet and animal 
products are consumed only occasionally, the idea of plant-based 
“alternatives” would be irrelevant.

The nutritional and culinary attributes are used as the basis for our 
definitions of the most commonly used terms, namely “substitute,” 
“replacement,” “analog,” and “alternative.”

The nutritional attribute considers the nutrients present in the 
plant-based products compared to their animal food counterpart 
when a nutritionally comparable plant-based option is sought for an 

FIGURE 1

(A) The cumulative number of scientific publications reported by Web of Knowledge using “All Fields” containing the terms “meat alternative,” “meat 
analog/analogue,” “meat substitute,” “imitation meat,” “meat replacer/replacement,” and “mock/fake meat”; [(B), Inset] The sum of the number of 
publications containing the terms “meat alternative,” “meat analog/analogue,” “meat substitute,” “imitation meat,” “meat replacer/replacement,” and 
“mock/fake meat” presented in (A) (SUM), and the number of publications that have used at least one of those terms (OR) from 2000 to 2022 reported 
by the Web of Knowledge using “All Fields.”
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animal-based food. Therefore, the selection is made based on the 
nutritional profile, which refers to the presence and quantity of key 
nutrients. In determining nutritional similarity, the key nutrients of a 
particular food, such as calcium in dairy or protein, iron, and zinc in 
meat, serve as the point of reference. The goal is a nutritionally 
comparable plant-based option to the animal-based counterpart.

The culinary attribute applies to artisanal, household, and 
industrial food preparation and production. The point of reference 
here would be the function of food, often used as an ingredient, as well 
as the sensory characteristics of the end product or the product itself 
if consumed alone. As for function in a recipe, the plant-based 
ingredient used in place of the animal food should have the same 
functional properties (e.g., thickening, foaming, emulsifying, 
stabilization, and gelling ability) to produce an end product with the 
same or very similar sensory qualities (2).

Proposed terminology

Substitute
A plant-based food or ingredient that can substitute the original 

animal-sourced food or ingredient outside or within a recipe. When 
used in a recipe, a substitute should be similar, if not identical, in its 
culinary properties to the original ingredient. As the physiochemical 
and biological properties of plant-based foods notably vary from those 
of animal foods, it is important to find those that match the functional 
attributes of the animal source ingredients to produce the same or 
similar end product. Therefore, understanding the fundamental 
qualities of both the original and the substituting ingredients is 
necessary. However, when substituting an animal-based food with a 
plant-based food outside a recipe, the gastronomic and sensory 
aspects take precedence over functionality. In both cases, the 
nutritional qualities are either not considered or become secondary.

Examples
- Bean patties: vegetarian or vegan burger patties made primarily 

from mashed beans, such as black beans, kidney beans, or chickpeas, 
along with other ingredients such as vegetables, grains, and spices. 
Bean burgers do not try to mimic the taste or texture of meat. 
Moreover, although they can be a good source of protein, they have an 
overall different nutrient profile than meat. However, they can 
be prepared to have a similar texture to beef burgers with similar 
cooking methods, such as grilling or pan-frying. In addition, they can 
be  served on a bun with toppings such as lettuce, tomato, onion, 
cheese, and condiments such as ketchup or mustard, providing a 
similar sensory and gastronomic experience to a traditional 
beef burger.

- Plant-based milks (e.g., nut milks, oat milk, coconut milk, hemp 
milk): the nutritional values of these products vary from dairy milk 
(18), except for soymilk; however, they typically have physicochemical 
and sensory properties similar to cow’s milk (1). Therefore, they can 
provide a culinary function and sensory experience similar to dairy 
milk. For example, they can substitute dairy milk in a “latte” or hot 
chocolate or be  consumed alone. Nevertheless, some plant-based 
milks may not react the same way as dairy milk in certain cases, such 
as those that require heating and curdling of milk (1).

- Vegetable oil: they can be used as a substitute for butter in baking 
and/or cooking. Like butter, they contribute to tenderness.

- Nuts: although relatively high in fats (mainly unsaturated) and 
protein, they have a different overall nutrient composition than meat. 
Nevertheless, they can provide similar functionality and sensory 
properties as meat in various recipes. Walnuts, for example, can 
substitute meat to make walnut balls instead of meatballs. Similarly, 
nut loaves can replace meat loaves.

- Aquafaba: can be used as a substitute for egg white in baking 
(19). It is the water in which chickpeas and other legumes are cooked 
and has similar foaming and binding abilities to egg white (19).

- Agar agar: can be used as a substitute for gelatin in dishes like 
jellies, puddings, custard, and fruit gummies. It is extracted from red 
algae and has very similar gelling and stabilizing abilities as animal-
sourced gelatin (20).

Replacement
Refers to a plant-based option with similar nutritional properties 

to its animal-based counterpart. The focus here is the key nutrients in 
the animal-based food or ingredient, and the functional and sensory 
attributes are secondary considerations. Therefore, the primary 
concern is the nutritional profile when seeking a plant-
based replacement.

Examples
- Tofu: a minimally processed product made from soybeans that 

provides high-quality plant-based protein similar to animal protein 
(21). Although tofu’s protein content is lower than meat, it is often 
used to replace animal protein due to its high quality and digestibility. 
It is also considered a reasonable source of some key nutrients such as 
calcium and iron (22).

- Tempeh: another soy product made from partially cooked, 
fermented soybeans (21). It is dense and chewy and can be used in 
stir-fries, burritos, sandwiches, soups, and other dishes. Tempeh is less 
processed than texturized vegetable protein (TVP) and tofu. However, 
fermentation improves its protein digestibility and mineral 
bioavailability compared to tofu (23), resulting in nutritional values 
compatible with meat. While 100 g of beef (ground, 85% lean meat / 
15% fat, patty, cooked, broiled) contains about 26 g protein, 15.4 g 
lipids, 18 mg calcium, 2.6 mg iron, and 6.3 mg zinc, 100 g of tempeh 
contains about 20 g of protein, 11 g lipids, 111 mg calcium, 2.7 mg iron, 
and 1.1 mg zinc (24). Although the nutrient composition of tempeh 
can vary depending on the brand, it provides equivalent amounts, and 
sometimes more, of the key nutrients such as protein, fat, iron, and 
calcium and, therefore, can be used as a replacement for meat.

Analog
Refers to a plant-based product that intends to match both the 

nutritional and culinary attributes of its animal food counterpart. The 
aim is to re-create the original animal food in terms of appearance, 
texture, flavor, mouthfeel, and other sensory qualities while meeting 
its nutritional and functional properties. Thus, their production often 
requires extensive processing with a careful selection of ingredients 
and technologies compared to “substitutes” and “replacements.”

Examples
- Soymilk: nutritionally, it is the closest to dairy milk (18, 25). It is 

the only plant-based milk with comparable amounts of protein, 
minerals, and vitamins to cow’s milk (18). Additionally, it is often 
fortified with vitamins and minerals, such as vitamin D and calcium, 
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to be nutritionally compatible with dairy milk (26, 27). Despite its 
“beany flavor” (27), it is placed under the analog category as it can also 
be used as a dairy substitute, therefore meeting both the nutritional 
and culinary criteria.

- First-generation meat analogs: plant-based food products 
designed to mimic the texture, taste, and appearance of meat. They 
were developed in the 1960s and 1970s and are typically made from 
soy, wheat, nuts, or products such as TVP. Their production was to 
meet the dietary needs of vegetarians and vegans who wanted to 
consume a meat-like product without consuming animal-based foods. 
However, the initial meat analogs produced through low-level 
processing techniques were criticized for their lack of taste and texture 
compared to real meat. Some examples include veggie burgers, 
different forms of vegetarian chicken such as nuggets and patties, 
vegetarian sausages or links, hot dogs, and cold cuts. Some famous 
producing brands include Worthington, Yves, MorningStar Farms, 
Loma Linda Foods, Lightlife, Tofurky, and Gardenburger.

- Second-generation meat analogs: a type of non-animal-based 
meat that aims to replicate the texture, flavor, and appearance of real 
meat more closely than earlier-generation products. Unlike the first-
generation meat analogs, which were simply made from soy protein, 
wheat gluten, or nuts, second-generation meat analogs often use a 
combination of plant-based or plant-like ingredients, such as 
mycoprotein, and food technologies to mimic meat in its entirety. 
They require a larger number of additives and ingredients, a higher 
level of processing, and extensive technological advancements (28–
30). Some examples include Beyond Meat and Impossible Foods. 
These products utilize soy, pea, and wheat as the primary protein 
source (31), along with coconut oil, potato starch, and other 
ingredients to create products that not only taste and cook like animal 
meat, but also resemble its nutrient profile (1).

Alternative
In the context of the present perspective, an alternative refers to a 

food option that does not attempt to replicate its animal-based 
counterpart’s nutritional and culinary qualities. An alternative is 
simply a different choice that may have similar physical characteristics 
to the original animal-based food, such as texture or form (e.g., fluid 
or solid), and is gastronomically desirable to the consumer. However, 
it is not required to be equivalent in all other properties. Hence, as the 
definition of the word implies, it encompasses all possible options or 
“alternatives,” making it the broadest category.

Examples
- Drinking apple juice instead of milk.
- Using avocado and nuts instead of cheese and salami as part of 

a charcuterie board.
- An entrée of pasta and vegetables instead of beef stew.

Few notes to consider

Although sparse literature was found using the terms fake meat 
and/or mock meat, we  recommend refraining from using these 
expressions as they could be considered derogatory. As we progress 
from alternative to replacement or substitute to analog, there is an 
increase in technological requirements, inputs, and processing (e.g., 
edamame/beans < tofu/bean patties < Beyond Meat). Therefore, the 

criteria required to be met also become more stringent. While an 
alternative is not required to meet any specific criteria to replace the 
original animal food, except for being gastronomically satisfying to 
the consumer, the substitute must have comparable culinary 
properties, and the replacement must meet the nutritional qualities. 
The analogs, on the other hand, are expected to satisfy both nutritional 
and culinary characteristics and provide the same or very similar 
sensory experience.

Despite the industry’s efforts, some nutritional properties of 
analogs remain different. For example, animal foods contain mainly 
saturated fat, while plants primarily have unsaturated fat and no 
cholesterol. In the case of meat, some food companies have 
incorporated plant-based sources of saturated fat, such as coconut oil, 
into their plant-based meat products to simulate the characteristics of 
real meat (1). Meanwhile, a plant-based analog that is identical to its 
animal food counterpart in all aspects has yet to be  produced. 
Whether these efforts are desirable from the health and environmental 
perspectives is beyond the scope of this perspective.

It is important to note that the definitions presented here are not 
always mutually exclusive and can overlap (Figure 2). For instance, an 
analog can serve as a substitute, replacement, or alternative, but the 
reverse is not always the case. The term alternative has often been used 
in different platforms to refer to analogs (10); however, in precise 
terminology, it is simply a voluntary food choice and does not 
necessitate to fulfill the nutritional or culinary attributes of animal-
sourced food. As the criteria for this category are not stringent, it 
encompasses a wide range of options, from those emulating the 
original food (analogs) to those that bear no resemblance. For 
instance, an alternative to meat can range from avocado, which only 
shares the physical characteristic of being solid, to tofu, which 
additionally meets some nutritional qualities, to second-generation 
meat analogs (e.g., Beyond Meat), which is the closest to meat not only 
in physical appearance and nutrient content, but also the sensory 
properties. Analogs, on the other hand, are innovative creations that 
require advanced technologies and are gaged by their all-aspect 
equivalence with the original food. It is worth re-mentioning that 
there is a varying degree of similarity to the original animal food 
regarding the nutritional and culinary characteristics among analog 

FIGURE 2

The overlapping nature of different terms describing various animal-
free options for animal foods. The “alternative” is an all-inclusive 
term, “substitute” (culinary properties) and “replacement” (nutritional 
properties) overlap to give rise to “analog,” which intends to imitate 
animal foods in terms of sensory qualities while meeting their 
nutritional and functional properties.
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products, as it is a complex endeavor. However, their intention of 
production and use, often followed by a higher level of processing, 
places them in this category.

Discussion

Systematizing the nomenclature of animal food alternatives refers 
to organizing and standardizing the currently used names to describe 
them. Our goal is to make the existing terminology consistent and clear 
across different disciplines, cultures, and sectors. The current ambiguity 
in nomenclature is best highlighted in the definition of meat alternative 
given by Wikipedia: “A meat alternative or meat substitute (also called 
plant-based meat or fake meat, sometimes pejoratively) is a food 
product made from vegetarian or vegan ingredients, eaten as a 
replacement for meat” (32). The scientific literature also abounds with 
such statements (5, 7, 8). To present a brief review of the recent works, 
Knaapila et al. (33) state that food products crafted from protein-rich, 
non-animal sources, designed to resemble meat and be used instead of 
meat are commonly known as meat analogs, meat substitutes, or meat 
alternatives. While these terms are often used interchangeably in the 
literature (34), there can be variations in their specific definitions among 
different authors. In recent studies focusing on the production of such 
products using extrusion technology, the term meat analog has 
frequently been employed (31, 35–40). Some define meat analogs as 
replacers of meat and meat products in their functionality while being 
similar in terms of sensory properties, particularly taste, aroma, and 
texture, as well as nutritional value (41–43). Kumar et al. (44) define 
meat analog as “a food product that approximates the esthetic qualities 
and/or chemical characteristics of certain types of meat.” Fiorentini et al. 
(8) state that “plant-based products with meat-like sensory attributes are 
often referred to as meat analogs, plant-based, or imitation meat.” 
Banerjee et al. (45) state meat analogs are also imitation meat, since they 
imitate the esthetic qualities of regular animal meat in terms of texture, 
flavor, and appearance. Meat substitutes have been defined by Elzerman 
et al. (46) as products specifically developed to be consumed “instead” 
of meat. On the other hand, they defined meat alternatives as other 
products that are commonly consumed as protein sources in vegetarian 
meals, such as pulses and nuts. However, Choudhury et  al. (47) 
considered plant-based meat alternatives as sustainable protein sources 
that can replicate “the taste, texture, color, and nutritional profile of 
specific types of meat.”

Based on these studies, it is evident that a consensus regarding the 
terminology for these products has not been universally established 
(33). Therefore, to promote clarity and efficient communication 
within the plant-based food industry and among scientists, 
nutritionists, health professionals, consumers, and social media, 
we found it timely and appropriate to offer clear definitions for the 
commonly used terminology. This will help reduce confusion and 
improve understanding of the various plant-based options.

Sha et al. (4) have suggested that adhering to terms such as “meat 
alternative” rather than “meat analog” “would better serve the purpose 
of delivering sustainable protein supply,” as plant-based protein 
products are unlikely to replace regular meat and poultry products. 
The authors argue that “by doing so, the industry would avoid many 
of the controversies and obstacles generated from the practice of 
mimicking animal meat and eliminate unnecessary consumer 
expectations. This approach would allow scientists and food 

processors to focus on the development of the best possible 
organoleptic and nutritious qualities of food from sustainable plant 
proteins to feed the ever-increasing global population.” However, as 
“meat analog” is the most commonly used term, it would 
be impractical to eliminate it from the existing terminology. Moreover, 
despite the predicted increase in meat consumption (48), the rise in 
the production of these plant-based products is projected to continue 
as a response to their increasing demand (3). Additionally, the 
proposed definition of analog here considers both “organoleptic” and 
“nutritious” qualities, therefore, meeting the concern of the authors.

Moreover, we acknowledge the initiative by Plant Based Foods 
Association (PBFA) (49) to develop voluntary standards for labeling 
plant-based meats, milk, and yogurt in the United States. For meat, 
these labels include referencing the types of meat (e.g., meat, 
hamburger, sausage, chicken, pork) in terms of their flavor, texture, or 
style of preparation, the form or the type they take (e.g., nuggets, 
tenders, burger, patties), and qualifiers that indicate if the product is 
plant-based (i.e., consists mainly of ingredients derived from plants 
and does not contain animal ingredients of any kind), vegetarian (i.e., 
consists mainly of ingredients derived from plants but may contain 
small amounts of animal-derived ingredients, such as eggs or milk, 
but does not contain meat from any animal), or vegan (i.e., does not 
contain animal ingredients of any kind). While this information is 
necessary on a label, and we add that it should also contain the various 
additives, a systematic nomenclature is also needed at a higher level of 
classification that distinguishes between different terms.

In addition to our efforts, some plant-based food companies are 
working to standardize their product labeling to improve consumer 
comprehension and bolster marketing. Overall, systematizing the 
nomenclature for animal food alternatives is an ongoing process 
aimed at enhancing the precision and consistency of the terminology 
and facilitating greater understanding and transparency within 
different sectors.

Finally, the primary objective of this article is to enhance precision 
and consistency in the description of food components, fostering a 
shared understanding and transparency across various sectors. It is 
crucial to acknowledge that the dynamic nature of the food industry 
continually introduces new products to the market. As a result, our 
established terminology may not necessarily provide an unconditional 
fit for emerging and innovative food options. While this work serves 
as a valuable foundation, ongoing efforts are required to adapt and 
evolve the terminology to encompass these growing food products. By 
embracing the industry’s dynamic nature and promoting continuing 
dialog and research, we can strive to ensure accurate and effective 
communication in the realm of food components.
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