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Abstract:The definition of "bioactive compound" knowdynamism, because the scientific research on the bioactivity 
potential is booming nowadays. And since there is no unifying definition, attempts to find a consensus and some common 
elements of the concept associated with the term "bioactive" did not stop, even if vague definitions and repeated use of the 
operative word "bioactive" almost integrated the term in a category of magic words! This paper tried to find a combined 
definition which can be a platform to develop the "bioactive" concept, and reach a solid consensus on the term "bioactive 
compound". We use, for the first time, the term of "biocompounactive" tomore simplify the use of bioactive compound in 
relation with their physicochemical and biological properties. 
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1. Introduction 

Bioactive compounds are experiencing a growing 
interest in wide range of applications: geo-medicine, plant 
science, modern pharmacology, agrochemicals, cosmetics, 
food industry, nano-bio-science... etc. This is a very 
promising area in full development, which has resulted in 
research works more and more numerous, designed to 
diversify the resources of bioactive compounds and 
improve their salvage pathways or synthesis. 

Despite all this significant number of research in 
different fields, the definition of bioactive compounds 
remains ambiguous and unclear. A very few references give 
a definition to the term "bioactive", and generally by a short 
sentence which does not leave the closed field of research, 
and thus limiting the generalization of these definitions. 

This situation led us asking, for a long time, lots of 
questions, but first and foremost: What is a bioactive 
compound? To answer this question, we will, firstly, 
discuss different definitions collected, to arrive in a second 
time, to redraft a definition from the various concepts 
discussed. 

2. Bioactive Compound: Principles & 

Concepts 

The term "bioactive" is composed by two words: bio- and 
-active. In etymology: bio- from the Greek (βίο-) "bios" 
[bio-, -bio], refers: life. And –active from the Latin "activus", 
means: dynamic, full of energy, with energy [1-3], or 
involves an activity [2]. This activity presents all the 
phenomena from which manifest a form of life, a 
functioning or a process [4]. 

In a strictly scientific sense, the term "bioactive" is an 
alternative term for "biologically active" [5]. A bioactive 
compound is simply a substance that has a biological 
activity [6]. 

In medical dictionaries, a bioactive substance is defined as 
a substance having an effect on [7], causes a reaction [8], or 
triggers a response in [9] the living tissue. 

A compound(or a substance) having biological activity, if 
it has a direct effect on a living organism. These effects may 
be positive or negative depending on the substance, the dose 
or the bioavailability [10]. Indeed, these compounds have a 
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wide range of effects, starting with the good maintenance of 
health even healing effect, or be dangerous even fatal. The 
ingested dose of bioactive compounds is often decisive for 
whether the effect positive or adverse[11]. 

Some authors consider that the demonstration of these 
activities alone is not sufficient for a compound will defined 
as "bioactive", it must also have an associated beneficial 
effect on health. This definition distinguishes these 
compounds from many others that are bioactive, but have 
adverse effects and are considered carcinogenic or toxic. 
This distinction affects the types of experiences that should 
be designed to investigate the bioactive compounds [12]. 

In addition to the effect of these compounds, another 
criterion involved in the definition of bioactive substances, is 
that of their origins. We can talk then of bioactive substances 
from food or other sources inedible by humans or animals. 

In the first case, we speak about "non-nutritional uses of 
nutrients" [13], while exceeding the energy value of foods 
and their content of protein, fat and carbohydrates, in order 
to consider other ingredients that can contribute positively in 
the preservation of health through modification of normal 
physiological function or the improve of a biological activity 
of the organism [14]. 

Then, bioactive food components are components in 
foods or dietary supplements, other than those necessary to 
meet the basic nutritional needs, which are responsible for 
changes in health status [15]. In this case, it is important to 
understand that the bioactive compounds are not nutrients 
[12], even if they are contained in foods or their constituents. 

These definitions opposes the view of Biesalski H-K et al. 
(2009) who presented a definition in an envelope of 
‘consensus’: "bioactive compounds" are essential and 
non-essential compounds that occur in nature, are part of the 
food chain, and can be shown to have an effect on human 
health [16]. 

Instead, several definitions exclude essential compounds 
from bioactive compounds. According to the Encyclopedia 

of Food & Culture, the term "food bioactive component" 
refers to non-essential biomolecules that are present in foods 
and have the ability to modulate one or more metabolic 
processes, which results in the promotion of better health 
[17]. And close to the previous definition, "bioactive 
compounds" are: 

- Extra-, non-nutritional components of food claimed to 
have beneficial health effects [18-19]; normally this does not 
include the essential nutrients [18]. 

- Extra-nutritional constituents that typically occur in 
small quantities in foods. They are extensively studied to 
evaluate their effects on health [20]. 

As already mentioned, the term bioactive food compound 
or components (bioactive dietary) is usually associated with 
only positive effects on the organism. Such definition 
considers that the bioactive dietary influence the state of 
health, and therefore have a biological value beyond their 
calorie content [10]. In this context, the bioactivity has the 
potential (at least) to affect health in a beneficial way, which 

excludes from the definition the potentially adverse effects 
(such as toxicity, allergenicity and mutagenicity) which are, 
undoubtedly, the reflection of "bioactivity" in its broadest 
sense [21]. 

In addition to this last declaration, the use of neutral 
sentences (health effects) or uncertain (provided, pretended, 
putative...) leaves a large margin to the "negative" effects of 
several compounds, on the living organism, to be included 
within the scope of "bioactivity". Thus, "bioactive 
compounds" can be defined as the inherent non-nutritive 
constituents of food plants with a provided beneficial 
promotion on health and/or toxic effects when ingested [22]. 
This approach takes a bigger presence in non-food 
compounds. 

So far, it appears that several definitions attribute the term 
"bioactive compound" directly to compounds derived from 
foods (products or present in food, are part of the food 
chain...), in such a way, it is presented as synonymous with 
"bioactive food", and even more specifically limited to 
plants or food crops . While this is not the case! 

For compounds derived from inedible sources, we can 
even imagine the "waste as a source of bioactive 
compounds"! [23, 65-67]. But, what interests us in this 
context, is the principles on which are based the definitions 
to understand the related concepts, considering here the 
criterion “origin” of these compounds, especially in 
organisms that produce them. 

Bioactive compounds contain chemicals that are found in 
small quantities in plants [in general] and certain foods (such 
as fruits, vegetables, nuts, oils and whole grains); they have 
actions in the body that can promote good health [24]. 

In plants, nutrients are not generally included in the term 
“plant bioactive compound”. Typical bioactive plant 
compounds are produced as secondary metabolites that are 
not necessary for the daily functioning of the plant (such as 
growth) [11], but play an important role in the competition, 
defense, attraction and signaling [25]. Bioactive compounds 
in the plants can be defined, then, as secondary plant 
metabolites eliciting pharmacological or toxicological 
effects in humans and animals [11]. 

Thus, plants are not the sole source of bioactive 
substances. These substances are also found in other living 
organisms and microorganisms, such as bacteria [26-30, 44] 
mushroom [19, 31-34, 44] and in some groups of animals 
[35-39]. What is said about the terrestrial (micro-)organisms, 
also applies to marine (micro-)organisms. These, produce 
too, potentially useful substances as bioactive secondary 
metabolites [29, 30, 35, 40-45]. 

It should be noted that in addition to natural bioactive 
substances [46,47] the ability to synthesize a wide variety of 
bioactive molecules began in the early twentieth century, 
despite the development of pharmaceutical chemistry 
[48]and the emergence of new tools for chemical synthesis 
[49], thereby adding another source of bioactive molecules. 
It is synthetic source. 
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3. Bioactivity: Towards a Combined 

PreliminaryDefinition 

Identify bioactive compounds and establish their effects on 
health are active areas of scientific research [12], and as 
research on bioactivity potential is booming these days [50], 
this may explain, in part, the "dynamism"[51] that knows the 
definition of "bioactive" term, without neglecting the context 
of scientific studies that include different definitions. 

And since there is no unifying definition [10], attempts to 
find a consensus and find some common elements of the 
concept associated with the term "bioactive" did not stop, 
even if vague definitions and repeated use of the operative 
word "bioactive" almost integrated the term in a category of 
"magic words" [50] ! 

Schrezenmeir J. et al.(2000) consider that the definition of 
bioactivity is usually refined by two caveats. One has 
already been discussed (positive and negative health effects), 
and the other requires in the bioactive component to give a 
measurable biological effect in a physiologically realistic 
level. Knowing that the range of physiological processes, 
that could be affected by this bioactivity, is vast [21]; which 
makes the accomplishment of this mission a difficult thing, 
and requires the intervention of several specialties and 
disciplines at the same time. 

Answering the question: what is a bioactive compound? 
And redesigning a preliminary definition requires the 
combination of all concepts already mentioned, by 
replenishing the puzzle piece by piece to get a clear answer. 

3.1.Criterion 1:Essence and Origin 

Is the Bioactivity Means that the Bioactive Compound is 

Necessarily"Bio"? 

Some definitions use terms like: biomolecules; occurs in 
nature... etc. But synthetic and semi-synthetic compounds 
are included in the concept of "bioactivity". Several products 
that are marketed (in cosmetics, medicine, agriculture...etc.), 
their active principles are based on synthetic molecules. 

Generally, there is no difference in biological activity 
between the bioactive compounds derived from nature and 
synthetic products [52]. The example of coumarins 
illustrates the bioactivity of bioactive compounds, whether 
natural or synthetic origin [53-55]. So, in addition to the 
discoveries made by the isolation of coumarins from 
hundreds of species of plants and other organisms, there are 
synthetic derivatives that significantly increase the number 
of known structures of coumarin until today [56]. 

Indeed, the synthesis of coumarins and their derivatives 
has attracted considerable attention of organic and medicinal 
chemistry for many years because of potential applications 
in pharmaceuticals, cosmetics, and agrochemical industries 
[57]. Due to this incontestable importance of coumarin 
derivatives, and intensive use of these compounds in recent 
years, many strategies and analytical methods have been 
developed for the synthesis of coumarins [57, 58], and 
considerable efforts have been made by several researchers 

to prepare new compounds with simple substituents, or more 
complex systems, including heterocycles[59]. 

Therefore, a bioactive compound may be of natural or 
synthetic origin. 

Essential or Non-Essential? But what are? 

The term "bioactive compound" is not attributed to the 
nutrients contained in food or, more broadly, to the nutrients 
that are essential for a living organism, such as primary 
metabolites. 

Controversies over except the essential elements of the 
definition of bioactive compounds arise for food (or sources 
of nutrition in general), with food constituents include water, 
carbohydrates, proteins, lipids and fatty acids, fibers, 
vitamins, minerals and oligo-element. 

Some pre-mentioned definitions, consider that the 
bioactive peptides, many vitamins, fatty acids, flavonoids, 
phytosterols[6] and the soluble and insoluble fibers [17] are 
bioactive compounds. For Liu R.H. (2013), these bioactive 
compounds include phytochemicals, vitamins, minerals and 
fiber [60]. While other authors, such as NahlerG. (2013), for 
example, exclude vitamins and unsaturated fatty acids of this 
classification since they are essential nutrients [18]. 

To overcome this apparent contradiction, we give the 
example of proteins that have been increasingly recognized 
in recent years as physiologically active components in food 
and source of bioactive peptides [61]. 

According to present knowledge, bovine milk, cheeseand 
dairy products seem to be by far the greatestsources of 
bioactive proteins and peptides derivedfrom food[62]. 

Some food proteins cause specific effects beyond the supply 
of nutrients, such as IGFs (insulin-like peptide hormones), 
lactoferrin, immunoglobulins and β-lactoglobulin (β-Lg).  

The β-Lg is now an important source of bioactive peptides 
that, once released, play an important role in human health, 
especially against hypertension, functionalities related to 
antioxidant and antimicrobial activities, and the ability to 
reduce levels of body cholesterol [63]. 

Bioactive peptides may be encrypted in the amino acid 
sequence of a larger protein. These peptides usually consist of 
3–20 amino acids and are released from the original protein 
after degradation by hydrolysis or fermentation (Fig. 1)[62]. 

 

Figure 1. Scheme of peptides released from precursor proteins [62] 
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It therefore appears that certain types of nutritional 
components can play a non- nutritional (or extra-nutritional) 
role, and present a bioactivity in the organism. But, once 
such compounds have biological activity, can we consider 
them as essential (nutritional role)? 

In this case, we suggest that the bioactive compounds are 
non-essential, because the same compound (or molecule) 
cannot play two physiological roles at the same time in the 
same organism: one, nutritional (energetic metabolism and 
development), and other: bioactive (non-nutritional). This 
suggestion is aiming the distinction between two completely 
different processes: the first, which requires the degradation 
of the compound or molecule to release the essential energy 
for the functioning of the organism and its development, and 
the second, which requires the interaction of the compound 
(or molecule) in its integrality with one or more components 
of the living tissue. 

Therefore, a bioactive compound is, too simply, a 
compound which has the capability to interact with one or 
more component(s) of the living tissue. So it comes back 
from itself and without need to mention it after, this 
interaction (bioactivity) can manifest whatever the source of 
bioactive compound: food and non-food, integrated into an 
essential nutrient or not. We can, in this case, be limited to 
refer to natural origin of the bioactive compound to define it, 
but with the evocation of the distinction suggested. 

3.2. Criterion 2: Bioactive Effect 

Bioactivity: Positivity and/or Negativity? 

As already mentioned, some definitions bind the 
bioactivity just for the positive effects on the organism, and 
especially on human health, in such a way that this 
bioactivity will be beneficial for humans. But, searching 
different bioactive effects, including the "negative" effects, 
for human benefit was always, and will remain a large area 
of the scientist research, not only in terms of health, but 
also in various fields (agriculture, industry...), aspiring to 
improve the quality of human life at the end. 

The range of effects that can exert a bioactive compound 
on different biological organisms is related to several 
factors, such as chemical structure, dose... etc. The change 
of one or more of these factors can make an expected 
negative effect positive, or the reverse. In addition, an 
effect which is positive for an organism in its entirety, or 
for a specific tissue of this organism, would not be for 
another, either directly or indirectly. The most spying 
examples that can be cited here, are those: (a) of the side 
effects (generally undesirable) which may be manifested 
within the same organism with the same bioactive 
compound, and (b) biocides, particularly those who are 
from natural origin, which would have, as appropriate, a 
positive effect on a living organism (or tissue) by fighting 
against another that it would be negative for it. 

Therefore, a bioactive compound may present very 
different effects in one or more component(s) of living 
tissue; and this, according to several factors, which are 

usually linked to three major changes: 
- The biocompounactive: The bioactive compound in 

relation with its physicochemical and biological properties 
(e.g. chemical structure, bioavailability…etc.); 

- The subject involved in the biocompounactive use: the 
living organism in this case, and 

- The manner of using the biocompounactive (dosage, 
alone or mix ... etc.). 

3.3. Criterion 3: the Quantity 

The Small Quantity: Does become the Joker? 

From the above definitions, we find that some definitions 
include the criterion "quantity" in the definition of 
bioactive compounds: 

- Components that usually occur in small amounts in 
foods [20]; 

- Bioactive compounds contain chemicals that are 
found in small amounts in some foods and plants 
[24]; 

- Minor components that have a potential impact on 
human health [64]. 

The integration of the criterion "quantity" in the 
definitions could be limiting to give a sense to the term 
"bioactive". But we must be very careful in this way! 

4. Conclusion 

A return to the start… 

In conclusion, it is now clear that a bioactive compound is: 
“a compound which has the capability and the ability to 
interact with one or more component(s) of the living tissue 
by presenting a wide range of probable effects”. The origin 
of these substances can be natural: terrestrial or aquatic; a 
plant, animal or other source (e.g. microorganisms) or 
synthetic: partially or totally. And why not, maybe one day 
an extraterrestrial source! 

This combined definition is preliminary, and may 
constitute a platform to develop the concept of "bioactive", 
and specify, in addition, its scientific content in order to 
reach a solid consensus on the term, and avoid, consequently, 
the "chaotic" situation experienced by the term "bioactive 
compound" and its derivatives. 

We used the term "biocompounactive" (in French: 
biocomposactif) for the first time, to more simplify the use 
of terms: bioactive compound and bioactive componentboth, 
in relation with their physicochemical and biological 
properties. 
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