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Abstract: The “spicy product energy booster (speb)” – “produit épicé boosteur d’énergie (pebe)” – “speb-pebe” was a spice 
food product composed mainly of “Capsicum chinense”, “Capsicum frutescens” and citric acid as active chemical molecules 
like preservative, catalyst and reactant. Thus, its important chemical bioactive molecules were capsaïcine, luteolin and 
quercetin; these molecules presented in their structure either ether and/or alcohol and/or amine and/or alkene organic 
functions which could reacted chemically with citric acid molecules catalyzed by citric acid protonic acid-H+ to give esters, 
esters of citric acid, amides and amides of citric acid. These chemical reactions were very important because these citric acid 
derivatives forms of “speb-pebe’s” bioactive molecules facilitated their partial or total solubilization and diffusion-transport 
through the organism particularly through the bloodstream via chylomicrons and lymphatic system. This efficient 
diffusion-transport allowed to the efficiency of their therapeutic vertues through the organism which were not only developed 
in this manuscript but also observed through a consumer test realized on the “speb-pebe” food product during one month such 
as its daily consumed quantity was limited to one teaspoon which corresponded to maximally 2g of “speb-pebe” respecting its 
components’ bioactive molecules daily limit of consumption including quercetin, capsaicin and luteolin. First, the results of 
this consumer test, realized on individuals, permitted to confirm that this “speb-pebe” food product was an energy booster. 
Indeed, the majority of individuals who participated in the “speb-pebe” consumption test had experienced an increase in their 
physical capacity and among adulthood who play sport, among student adolescent no one felt physical capacity decrease. 
Second, it was confirmed that the “speb-pebe” food product was classed by 43.48% of individuals as a taste and smell 
enhancing condiment which increased their appetite. Third, an appreciable spices’ bioactive molecules therapeutic virtues 
were confirmed by individuals participating this “speb-pebe” consumer test including non-detected of chronic and acute 
rhinitis, disappearance of psoriasis and the great majority of them felt their youth renewed; 76.20% of them were observed 
with normal increasing (38.10%) or stabilizing (38.10%) their weight at the end of the test without blood pressure disorder. 
These promising results was partly due to the probably regeneration of the chemical compound «phosphatidylserine-PS» 
particularly their two esters of fatty acids and an amino-acid organic functions by mechanisms described subsequently in this 
manuscript and the longevity of its activities as phagocyte by apoptosis where proteins probably plays significant role as citric 
acid protonic acid-H+ catalyst support. 

Keywords: Capsicum chinense, “Produit épicé Boosteur d’énergie_pebe-speb”, Capsicum frutescens, Citric Acid, Capsaïcine, 
Luteolin, Quercetin, «phosphatidylserine-PS» 
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1. Introduction 

The first part of this manuscript presented the “spicy 
product energy booster (speb)” – “produit épicé boosteur 
d’énergie (pebe)” – “speb-pebe” mainly constituted with 
spices “Capsicum chinense”, “Capsicum frutescens” and 
citric acid as active chemical molecules like preservative, 
catalyst and reactant to form its esters [1]. Thus, chemical 
reactivity mechanisms between citric acid molecules and 
spices bioactive molecules catalyzed by the citric acid 
protonic acid-H+ was presented, large part of which was 
viewed in bibliographies [1-6] excepting esterification 
reactions by ether cleavage and eventually alkene addition 
catalyzed also with the citric acid protonic acid-H+. Indeed, 
these esters forms were presented not only to facilitate the 
transport-diffusion of bioactive molecules but also to efficacy 
their therapeutic activities-vertues through the organism. The 
second part of this manuscript established the various 
therapeutic vertues of spices’ bioactive molecules including 
capsaïcine, luteolin and quercetine vertues according to the 
bibliographies. Finally, a consumer test was done with the 
“spicy product energy booster (speb)” – “produit épicé 
boosteur d’énergie (pebe)” – “speb-pebe” through 27 
individuals statistics. This consumer test is composed of 
questions which permitted to evaluate, first about the testers’ 
satisfactions during the consumption of the product-speb-pebe 
as energy booster and second about the effects observed by the 
testers during the consumption of the product-speb-pebe. 
Noticed that four (4) individuals participated only on the first 
part of the consumer test but didn’t participate on the second 
part of it. The results of this consumer test was undertaken to 
confirm not only the organoleptic quality of the “speb-pebe” 
product but also the effectiveness of its therapeutic vertues 
based with the previous bibliographies study which in fine 
permitted to present mechanisms of «phosphatidylserine-PS» 
regenerations. 

2. Spicy Product Energy Booster (speb) 

– “Produit épicé Booster D’énergie 

(pebe) [1] 

The “spicy product energy booster (speb)” – “produit épicé 
boosteur d’énergie (pebe)” [1] was a spices food product 
which was mainly composed with two species of spices: the 
“Capsicum chinense” and the “Capsicum frutescens” and 
citric acids [1] as active chemical molecules like preservative 
[1], catalyst [1-5] and reactant [6]. This product was natural 
seeing that its ingredients and raw materials [1] were produced 
of natural products and sometimes by biological agriculture. 
Seeing that the main ingredients of the “spicy product energy 
booster (speb)” – “produit épicé boosteur d’énergie (pebe)” 
was spices [1], so this product carried the benefits of spices 
especially the species “Capsicum chinense” and the 
“Capscicum frutescens” (Table 1) not only in culinary field 
but also in medicinal field [7-11]. Indeed, spices were always 
classified among condiments which raised the taste of the 

culinary preparations because of its strong spicy taste causing 
a strong salivation. Saliva, secreted by glands located under 
the ears, under the jaw and under the tongue, is essential to 
detect tastes and flavors by diluting the substances that give 
food its taste and allows them to seep into the taste buds. 
Saliva contained enzymes and antimicrobial and antimicrobial 
agents which were essential in beginning the process of 
digestion of dietary starches and fats; also essential for 
breaking down food particles entrapped within dental crevices, 
thus protecting teeth from bacterial decay [12-14]. 

Table 1. Scientific classifications of Capsicum chinense and Capsicum 
frutescens. 

Scientific classifications 

Binomial name Capsicum chinense Capsicum frutescens 
Kingdom Plantae Plantae 
Clade Tracheophytes Tracheophytes 
Clade Angiosperms Angiosperms 
Clade Eudicots Eudicots 
Clade Asterids Asterids 
Order Solanales Solanales 
Family Solanaceae Solanaceae 
Genus Capsicum Capsicum 
Species C. chinense C. frutescens 

Spices are well known as anti-oxidants and they are 
excellent ways to stimulate and strengthen our immune system 
through the presence of quercetin up to 506mg/Kg [15-17] 
after the caper-1800mg/Kg and before the 
peppers-500.63mg/Kg. Spices also contained nutrients such as 
proteins 1.87g/100g-gluicide 7.7g/100g-lipids 0.32g/100g, 
saturated and unsaturated fatty acids, and betacarotene; they 
are very rich in various vitamins [18]. 

3. Spices Chemical Bioactive Molecules 

The chemical bioactive molecules of spices are capsaïcine 
and its derivatives generally named capsaicinoïdes, luteolin 
and quercetin whose content is given by following table 2 [8, 
15-17, 19]. The bibliography [8] gave data range of these 
capsaicinoïdes and exploitation was amongst of baseline 
which permitted to evaluate the initial alkenes content of the 
spicy product energy booster (speb) – “produit épicé booster 
d’énergie (pebe) - pebe-spebe’s synthesis and compounds [1]. 
However, titration’s procedures and studies were down to 
evaluate the evolutions of citric acid with alkenes’ 
concentration and pathogenic microorganisms in the packaged 
spicy product energy booster (speb) – “produit épicé booster 
d’énergie (pebe) - pebe-spebe and also permitted to control its 
packaging quality [1]. 

3.1. Spices Chemical’s Bioactive Molecules Reactivity with 

Citric Acid Molecules 

Noticed that these spices chemical bioactive molecules 
(Table 2) contained reactive organic functions such as amin 
organic function (on capsaïcine, dihydrocapsaïcine, 
nordihydrocapsaïcine, homodihydrocapsaïcine, 
homocapsaïcine – Table 2), ether organic function (on 
capsaïcine, dihydrocapsaïcine, nordihydrocapsaïcine, 
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homodihydrocapsaïcine, homocapsaïcine, luteolin, quercetin – 
Table 2), alcohol organic function (on capsaïcine, 
dihydrocapsaïcine, nordihydrocapsaïcine, 
homodihydrocapsaïcine, homocapsaïcine, luteolin, quercetin – 
Table 2) and alkene organic function (capsaïcine, 
homocapsaïcine, luteolin and quercetin). They not only could 

reacted with citric acid molecules by esterification [5-6] and/or 
transesterification [3] but also supported citric acid molecules 
protonic acid-H+ which were acid catalyst for these previous 
reactions including amide formation by amine function and 
carboxylic acid [6] and ether cleavage between an ether organic 
function and an carboxylic acid function (Figure 1). 

Table 2. Spices chemical bioactive molecules. 

chemical bioactive molecules structures contents [%] contents [µg/g] 

Capsaicinoïdes 

Capsaïcine 

 

69% [19] 

Cf.[8] 

Dihydrocapsaïcine 

 

22% [19] 

Nordihydrocapsaïcine 

 

7% [19] 

Homodihydrocapsaïcine 

 

1% [19] 

Homocapsaïcine 

 

1% [19] 

Luteolin [20, 21] 

 

0.61-5.15mg/100g  

Quercetin [16, 17] 

 

506mg/Kg  

 
Figure 1. Ether cleavage between ether organic function and a carboxylic acid function catalyzed by citric acid protonic acid-H+. 

These previous chemical reactions between citric acid 
molecules and spices’ chemical bioactive molecules catalyzed 
chemically by citric acid protonic acid-H+ were very 
important because their products such as esters, amides of 
these spices chemical bioactive molecules and eventually 
alcohol formed were responsible of their diffusion through the 
human body according to the mechanism of lipid metabolism 
[22]; including the ether cleavage between ether organic 
function and a citric acid carboxylic acid function catalyzed 
by citric acid protonic acid-H+ (figure 2) and eventually 
esterification of alkenes function catalyzed by citric acid 
protonic acid-H+ (figure 3) and amide formation (figure 4). 

Indeed, once adsorbed these molecules derivate of citric acid 
(esters-amides-figure 1 to figure 4) were partially and/or 
totally digested into monoglyceride, fatty acids, citric acid 
molecules and/or stayed citric acid esters in spite of the 
vigorous peristalsis in the stomach and the duodenum. Then, 
they were solubilized in the intestine until the intestinal villi 
where enterocyte adsorbed them and gather them once again 
to triglyceride, esters and amides of citric acid and bundled 
with cholesterol by eventually chemical reactions [3-6] into 
the chylomicrons, the highest lipoproteins located into the 
adipose and muscular tissues. Finally, chylomicrons diffused 
all of them to the bloodstream via the lymphatic system. 
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Figure 2. Case of ether cleavage between capsaÏcin’s ether organic function and a citric acid carboxylic acid function catalyzed by citric acid protonic acid-H+. 

 
Figure 3. Case of esterification of capsaÏcin’s alkene organic function with citric acid molecule catalyzed by citric acid protonic acid-H+. 

 

Figure 4. Case of amide formation with capsaÏcin’s amine organic function and citric acid molecule. 

However, it was noticed that during esterification between 
citric acid and callistemon citrinus, rice-husk, garcinia 
dulcis catalyzed by citric acid’s-H+, initially, the alkenes 
concentrations were very important and their quantities 
increased until 60mn [4]. These alkenes came not only from 
the plants molecules but also from citric acid dehydrations 
[4]. Thus, the esterification of capsaïcin’s alkene organic 
function with citric acid molecule catalyzed by citric acid 
protonic acid-H+ on figure 3 could occurred even if the 
capsaïcin’s quantities on spicy was in the range of 
micrograms per gram [8]. 

3.2. Spices Chemical’s Bioactive Molecules and Their 

Therapeutic Virtues 

3.2.1. The Capsaïcine 

 

Figure 5. Capsaïcine (Chemsketch). 
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Capsaicin is an alkaloid. Alkaloids still play an important 
role as active ingredient in drugs with interesting properties in 
pharmacology such as anti-cancer, anti-parasitic, painkillers 
[23]. As nasal spray, capsaïcine lead to a significant long-term 
decrease in non-allergic and non-infectious per-annual rhinitis 
[24] including: - acute rhinitis manifested by edema and 
vasodilation of the nasal mucosa, - chronic rhinitis resulting in 
nasal obstruction, runny nose and headaches in patients and - 
vasomotor rhinitis which resulted in intermittent vascular 
engorgement of the nasal mucosa followed by absence of 
purulent discharge and crusting aggravated by dry ambient air 
[25]. Also, it was found that capsaicin inhibits the 
proliferation of Helicobacter pylori [26]. Noticed that 
Helicobacter pylori is an orally transmitted bacterium 
responsible for non-recurrent infections of the stomach with 
symptoms of indigestion and pain or discomfort in the upper 
abdomen [27]. In addition, Helicobacter pylori produces 
ammonia, which helps protect it from stomach acid and allows 
it to disrupt and penetrate the mucus layer which could 
conduct to the stomach acid-basic unbalance. Also, it was 
showed that capsaïcine contributed to block cancer in certain 
lung cells or prostate cells by apoptosis [28]. Apoptosis comes 
from the Greek "apo-far away" and "ptosis-fall" or 
"programmed cell death" and is the process by which cells 
trigger their self-destruction in response to a signal. It is one of 
the possible pathways of genetically programmed 
physiological cell death necessary for the survival of 
multicellular organisms and in constant balance with cell 
proliferation. Thus, the transport of the capsaïcine in citric 
acid esters form through the different organs according to the 
mechanism described before (§3.1.) [4-6] allowed the 
effectiveness of its therapeutic activities mentioned before 

[3-6]. Indeed, during apoptosis the cell exposes a chemical 
compound «phosphatidylserine-PS» (figure 6) which is a 
phospholipid-amphiphilic normally constituting the internal 
sheet of the cell and composed chemically by two esters of 
fatty acids associated with a phosphate group itself associated 
with an amino acid. 

 

Figure 6. Phosphatidylserine-PS. 

This chemical compound «phosphatidylserine-PS» would 
allow the phagocytosis of these cells in apoptosis; i.e. their 
ingestion by their equivalent phagocytes in particular white 
blood cells and macrophages which are molecules belonging 
to the white blood cells which infiltrate the tissues without 
circulating [29, 30]. Consequently, practically, the 
regeneration and the longevity of this chemical compound 
«phosphatidylserine-PS» was necessary and a major 
advantage to ensure efficiently and in long-term their 
activities as phagocyte. For this reason vegetable oils 
including peanut oil and colza oil were used as confidential [1] 
raw materials in the formulation of the “spicy product energy 
booster – ‘peb-Pebe’ ” [1] which trans-esterification catalyzed 
chemically by the citric acid protonic acid-H+ [3] with the 
chemical compound’s «phosphatidylserine-PS» fatty acid 
esters according the mechanism on the figure 7. 

 
Figure 7. Fatty acid regeneration of the chemical compound’s «phosphatidylserine-PS» catalyzed by citric acid protonic acid-H+. 
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Noticed that the first by product on figure 7 could react again according to the same mechanism to regenerate another fatty acid 
of the chemical compound’s «phosphatidylserine-PS» catalyzed by citric acid protonic acid-H+ to give the second by product on 
figure 8. 

 
Figure 8. Formation of the second by-product during the participation of the first by-product (figure 7) for another fatty acid regeneration of the chemical 
compound’s «phosphatidylserine-PS» catalyzed by citric acid protonic acid-H+. 

However, another way of regeneration of this chemical 
compound’s «phosphatidylserine-PS» esters was also possible 
while passing firstly by their chemical hydrolysis catalyzed by 
citric acid protonic acid-H+ [6] followed thereafter by a 
trans-esterification with the oil’s fatty acids always catalyzed 
chemically by citric acid protonic acid-H+ [3]. Thus, the serine 
compound [31] (figure 9) of the phosphatidylserine could also 

be regenerated by trans-esterification according the 
mechanism described on figure 10. 

 
Figure 9. Amino-acid Serine. 

 

Figure 10. Amino-acid - case of the chemical compound’s «phosphatidylserine-PS» “Serine” - regeneration catalyzed by citric acid protonic acid-H+. 

Note that serine is cited by bibliographies as one of the most 
abundant amino acids in organisms [32], thus promoting 
muscle development, preserving cognitive functions and 
combating concentration problems [32]. Serine is also used in 
the synthesis of other amino acids including glycine, cysteine 

and tryptophane [32] and stimulated the fat metabolism 
according to a biosynthesis mechanism [33]. Finally, note that 
capsaïcine was used as active ingredient in the medicine 
ZOSTRIX which can relieve violent pruritus, arthritic pain 
and some chronic neuropathic pain [34]. 
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3.2.2. The Luteolin 

The Luteolin (figure 11) is an anti-inflammatory and an 
anti-allergic flavonoid [35], an anti-oxidant and a vasorelaxant 
[36], a strong inhibitor of abnormal angiogenesis of cancer 
cells [37]. The luteolin is also a caspase-7 activator, inducing 
apoptosis of colon cancer cells [38] and an antidiabetics by 
inhibition of alpha-amylase and alpha-glucosidase [39]. It has 
a significant antimicrobial activity against Staphylococcus 
aureus [1, 40] and a therapeutic effect on chronic 
inflammatory bowel disease (IBD) [16]. Thus, the transport of 
the luteolin in citric acid esters form through the different 
organs according to the mechanism described before (§3.1.) 
[4-6] allowed the effectiveness of its therapeutic activities 
mentioned before [3-6]. 

 

Figure 11. Luteolin (Chemsketch). 

3.2.3. The Quercetin or Quercetol 

 

Figure 12. Quercetin – quercetol (Chemsketch). 

Quercetin (figure 12) is an antioxidant that protects cells 
from free radicals, it is the most powerful scavenger of 
reactive oxygen species ROS (or free oxygen radicals) [41]. 
Kampkotter and colleagues (2008) show that quercetol 
treatment of Caenorhabditis elegans worms increases their 
resistance to oxidative stress and extends their lifespan by 
15 percent [42]. Quercetin is also an antimutagenic [43] and 
Edwards et al. (2007) noted an improvement in blood 
pressure in hypertensive subjects after taking quercetol 
daily for four weeks [44]. Baugman et al (2003) on patients 
suffering from sarcoidosis, a chronic inflammation of the 
lungs accompanied by oxidative stress, showed an 
improvement of the antioxidant system after taking 
quercetol [45]. Treatment of patients suffering from chronic 
prostatitis with quercetol provided a significant 
improvement of their symptoms [46]. Thus, the transport of 
the quercetin in citric acid esters form through the different 
organs according to the mechanism described before (§3.1.) 
[4-6] allowed the effectiveness of its therapeutic activities 
mentioned before [3-6]. 

(i). Quercetin and TNFα (Tumor Necrosis Factor Alpha) 

Inhibition 

Quercetin inhibits the production of TNFα [47] seeing that 
bibliographies showed that the dysregulation of TNFα 
production has been implicated in a range of human diseases 
such as "Alzeihmer's disease" [48], cancer [50], depression 
[50], psoriasis [51] and chronic inflammatory bowel disease 
(IBD) [52]. TNFα is a protein essentially produced by 
activated macrophages. These macrophages are cells 
belonging to the white blood cells that infiltrate the tissues. 
Thus, logically, the blocking or inhibition of TNFα production 
by quercetin mentioned previously should be accompanied by 
an increase or at worst a stagnation not only of the 
macrophages’ TNFα concentration but also of the number of 
white blood cells and its very important components for the 
immune system. In fact, the white blood cells components 
essentially auxiliary T lymphocytes, NK lymphocytes, 
neutrophil granulocytes, eosinophil granulocytes, the mast 
cell increased or at worst stagnate due to this inhibition of 
TNFα by the quercetin and boosted the immune system. 
Indeed, firstly auxiliary T cells, sometimes called 
non-cytotoxic T cells, are at the center of the adaptive immune 
response, proliferating only when they recognize certain 
pathogenic antigens presented by an antigen presenter cell; 
seeing that an antigen is a natural or synthetic macromolecule 
that is recognized by antibodies of the immune system the 
cells of an organism and is capable of initiating an immune 
response. Secondly, NK lymphocytes or natural cytotoxic 
lymphocytes, also called natural killer cells, have intrinsic and 
innate anti-tumor properties and reside in several lymphoid 
and non-lymphoid tissues including bone marrow, lymph 
nodes, skin, intestine, tonsils, liver and lungs [53]. Thirdly, 
Neutrophilic granulocytes or PNN-polynuclear neutrophils 
are blood cells belonging to the white line. In fact, these are 
white blood cells (leukocytes) that have a major role in the 
immune system. The passage of PNN-polynuclear neutrophils 
in the blood is rapid and brief because they play their role 
mainly in the tissues where they are the main cellular 
anti-bacterial agent. The life time of the PNN-polynuclear 
neutrophils in the blood is very short because it is entirely 
consumed by its function, which contributes to make it an 
absolutely non-specific anti-infection cell. Thus, the 
PNN-polynuclear neutrophils can combat a very wide variety 
of different threats [54-57]. Neutrophils alone represent about 
65% of all leukocytes in the blood and 99% of granulocytes. 
Fourth, eosinophilic granulocytes or eosinophilic polynuclear 
cells are white line blood cells present in all vertebrates; they 
are involved in the innate immune system, particularly in 
allergy and parasitism phenomena. Fifth, the mast cell is a cell 
found in connective tissue and is characterized by the presence 
in its cytoplasm of numerous granulations containing 
chemical mediators such as serotonin, histamine, tryptase or 
heparin, which is degranulated and released in the presence of 
or in contact with an allergen, parasites or bacteria [58-60]. At 
the level of the nervous system, the mast cell is an innate and 
adaptive immune system playing the role of regulator of 
allergic responses [61]. In addition, it is through the mast cell 
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that pathogens could stimulate the gut brain axis [62-64]. The 
gut brain axis (GBA) is a bidirectional link between the central 
nervous system (CNS) and the enteric nervous system (ENS) 
of the body. It involves direct and indirect pathways between 
cognitive and emotional centers in the brain with peripheral 
intestinal functions. Also, the gut brain axis involves complex 
crosstalk between the endocrine 
(hypothalamic-pituitary-adrenal axis), immune (cytokine and 
chemokines) and the autonomic nervous system (ANS) [64, 
65]. Although controversial, some studies of depression and 
IBD link these conditions to high levels of TNFα [66, 67]. 
Described in another way, TNFα activity in the body triggers 
leukocyte regulation by activating fever, apoptosis and 
cachexia (profound weakening of the body related to severe 
undernutrition). Cachexia is not a disease and an end in itself 
but the beginning of an inflammation leading the organism to 
an anti-viral replication. 

(ii). Quercetin and Interleukin-8 IL-8 Inhibition 

Quercetin also inhibits IL-8 production in lung cells [41]. 
IL-8 is a chemokine produced by macrophages and other cells 
including epithelium cells and endothelial cells. Firstly, 
Epithelium tissues were a thin, continuous, protective layer of 
cells composed with the epithelium cells. The epithelium 
tissues line the outer surfaces of organs and blood vessels 
throughout the body, as well as the inner surfaces of cavities in 
many internal organs. An example is the epidermis, the 
outermost layer of the skin [68]. Epithelial layers contain no 
blood vessels, so they must receive nourishment via diffusion 
of substances from the underlying connective tissue, through 
the basement membrane [69]. Cell junctions, consisting of 
multiprotein complexes that provide contact or adhesion 
between neighboring cells or between a cell and the 
extracellular matrix in animals, are especially abundant in 
epithelial tissues [70]. Secondly, endothelial cells line the 
entire blood vessels circulatory system as a single cell layer 
that regulates exchanges between the bloodstream and the 
surrounding tissues. Signals from endothelial cells organize 
the growth and development of connective tissue cells that 
form the surrounding layers of the blood-vessel wall [71]. 
Endothelial cells stock their IL-8 in the Weibel-Palade Bodies 
which in turn store two principal molecules, P-selectin and 
Von Willebrand factor. These two agents play a role in 
inflammation and hemostasis [72]. Von Willebrand factor is 
essential for blood coagulation [73]. P-selectin plays a major 
role in the ability to increase the permeability of endothelial 
cells, permitting the components of the cell-mediated immune 
system (leukocytes) to roll, marginate, and enter the 
extracellular focus of inflammation. Thus, inhibition of IL-8 
by quercetin should be logically accompanied by an increase 
or at worst a stagnation not only of the WPB’s IL-8 
concentration but also of the number of the epithelium cells 
and endothelial cells like that occurred during the inhibition of 
TNFα (§3.2.3.1) and increased the focus of inflammation 
penetration by active molecules and enzymes. But, noticed 
that this inhibition logically may be accompanied with an 
increasing activities of the P-selectin and the Von Willebrand 

factors; especially P-selectin also plays a role in platelet 
aggregation, as it is activated and transported into the cell 
membrane by thrombin enzyme [73]. Thrombin is a naturally 
occurring enzyme that converts fibrinogen into fibrin, which 
is an integral step in clot formation. In vivo thrombin is 
formed from prothrombin as a result of activation of both the 
intrinsic and extrinsic pathways of the coagulation cascade 
[74]. Thus, bibliographies showed the harmful effects of 
prolonged opening of the endothelium and dysfunctional 
activities of P-selectin and Von Willebrand factors such as 
obesity, swelling of tissues (oedema), inflammations due to 
the activation of Transcriptor-TFs factors in particular AP-1 
and NF-kB leading to an increase in the expression of 
cytokines such as IL-1, TNFα and risks of cardiovascular 
problems [75-82]. As said previously, quercetin inhibits 
particularly IL-8 production in lung cells [41] and in the same 
time inhibits TNFα production. Thus, logically the lung’s 
macrophages cells including neutrophils and eosinophils 
quantities increased promoting the lung-organism defenses 
against infections, allergic reactions, asthma and parasitic 
infections. Indeed, bibliography said that human bronchial 
epithelial cells (BEC) play a major role in the immune or 
inflammatory responses of the lower airway mucosa [83]. 
BEC not only constitute a physiological barrier against 
pathogens but also participate in the recruitment of 
immuno-effective cells such as neutrophils and eosinophils 
[84-87]. 

 

Figure 13. Protein Primary structure (Chemsketch). 

 

Figure 14. Protein secondary α-helix structure of Pauling Corey Branson 
(Chemsketch). 
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Figure 15. Protein secondary parallel β-sheet structure (Chemsketch). 

 

Figure 16. Protein secondary anti-parallel β-sheet structure (Chemsketch). 

 

Figure 17. Tertiary structure of a whole protein molecule. 

(iii). Interleukin-8 IL-8 and TNFα Structure Effects 

Interleukin-8 IL-8 and TNFα are chemotactic cytokines that 
control the migration and the location of immune cells. 
Chemically, they are composed with soluble proteins and 

glycoproteins which were formed with sequential chain of 
amino acid. They can be presented under several structures 
including first the primary structure in straight line (figure 13), 
second the secondary structure which can be either in α-helix 
of Pauling Corey Branson (figure 14), or in parallel (figure 15) 
or anti-parallel β-sheet (figure 16), third there is the tertiary 
structure (figure 17) and finally the quaternary structure 
formed by several protein molecules (polypeptide chains), 
usually called protein subunits in this context, which function 
as a single protein complex and quinary structure which is the 
signatures of protein surface that organize the crowded 
cellular interior. Quinary structure is dependent on transient, 
yet essential, macromolecular interactions that occur inside 
living cells. [88]. 

What is alike these various protein's structures is that they 
are constituted not only by several side by side oxygens and 
hydrogens atoms but also constituted of functional groups 
alkyl with or without alkene organic function according to 
the original nature of the amino acids’ side chains which 
compose these proteins [31]. These clusters of oxygen and 
hydrogen atoms would be even more important for the 
beta-sheet structure (figure 15 – figure 16) observed for 
proteins in many human diseases including amyloidosis like 
Alzheimer and cardiac muscle disease [48, 50, 77-79]. 
However, the literatures showed that these electrons pairs 
carried by alkenes and oxygen atoms with hydrogen atoms 
served as an effective support by hydrogen bond for 
chemically active catalytic and transporter molecules such as 
sulfuric acid and citric acid [1-5]; citric acid which have been 
cited before as reagent and catalyst for 
«phosphatidylserine-PS» regeneration (§3.2.1) with active 
molecules’ esterification and then their efficient transport in 
citric acid esters form through the different organs according 
to the mechanism described before (§3.1.) [4-6] allowed to 
the effectiveness of their therapeutic activities mentioned 
before (§3.) [3-6]. In this case, these therapeutic active 
molecules described previously are spices chemical’s 
bioactive molecules including capsaïcine, luteolin and 
quercetin (§3.2.) which were, with citric acid, the main 
ingredients of the “spicy product energy booster (speb)” – 
“produit épicé boosteur d’énergie (pebe)” [1]. 

Thus, a consumer test had been carried out on the product - 
the “spicy product energy booster (speb)” – “produit épicé 
boosteur d’énergie (pebe)” [1]. 

4. “Spicy Product Energy Booster (speb)” 

– “Produit Epicé Boosteur D’energie 

(pebe)” Consumer Test 

This consumer test is composed of questions which 
permitted to evaluate, first about the testers’ satisfactions 
during the consumption of the product-speb-pebe as energy 
booster and second about the effects observed by the testers 
during the consumption of the product-speb-pebe. But, 
before the following paragraph presented the statistical 
individuals. 
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4.1. Statistical Individuals Characteristics of Consumers 

Participating This “speb-pebe” Consumer Test 

Noticed that the statistical individuals was mainly 
composed of man (85.19%). The students represent 25.93% 
and active adulthood represent 70.37% seeing that individuals 
more than 50 olds are also active. The majority of the 

individuals practice sports (62.96%) but they expend energy 
either physically or intellectually during their work and/or 
hobbies. Before this “speb-pebe” consumer test, the great 
majority of individuals (96.30%) consumed either spices 
either only products with spice (11.11%) but only 32% 
consumed them frequently. The majority of the individuals 
who consumed spices took it at lunch (81.48%) (Table 3). 

Table 3. Statistical individuals characteristics. 

Number of individuals 27 

sex 
man women 
85.19 [%] 14.81 [%] 

Age [%] 
[15-19] [20-24] [25-30] [40-49] >50 
3.70 25.93 25.93 29.63 14.81 

social categories [%] 
student - adolescent adulthood 
29.63 70.37 

sports activities practice [%] 
yes no 
62.96 37.04 

weight – [kg] (before the consumer test) [%] 
[40-44] [45-49] [50-54] [55-59] >60 
3.70 7.41 18.52 7.41 62.96 

chronic disease [%] 
yes no 
14.81 85.19 

 
Individuals spice consummations characteristics before the consumer test 

spice and/or products with spice consummation [%] 
individuals consumer individuals non-consumer 
96.30 3.70 

consumption frequency [%] 
frequently sometimes few 
32 40 28 

meal spice consumption [%] 
lunch snack-grills 
81.48 14.81 

types of spicy products consumed [%] 
spicy manufactured products raw spice chilies in sauce 
37.04 14.81 37.04 

 

4.2. “Spicy Product Energy Booster (speb)” – “Produit épicé 

Boosteur D’énergie (pebe)” Consumer Test Results as 

Energy Booster Product 

First of all, it’s important to note that this consumption test 
was carried out for one month and the daily consumed 
quantity of the “speb-pebe” was limited to one teaspoon 

which corresponded to maximally 2g of “speb-pebe” 
respecting its components’ bioactive molecules daily limit of 
consumption including quercetin, capsaicin and luteolin. 
Thus, the effects felt by the individuals during “spicy product 
energy booster (speb)” – “produit épicé boosteur d’énergie 
(pebe)” consumption for one month was shown in the 
following tables 4-7. 

Table 4. Global physical capacity of individuals participating the “speb-pebe” consumer tests. 

Physical capacity visual capacity decrease physical capacity increase physical capacity decrease 

Percentage [%] 4.35 56.52 8.7 

Table 5. Global heath sensation of individuals participating the “speb-pebe” consumer tests. 

Health sensation sleep disorder improved sleep stable sleep tingling sensation 

Percentage [%] 4.35 26.09 34.78 8.7 

Table 6. Individuals participating the “speb-pebe” consumer tests asserting an increase of their physical capacity. 

Physical capacity increase among those who play sport among those who don’t play sport 

Percentage [%] 47.06  50 

Table 7. Global consumer test results concerning physical capacity and tingling sensation of social categories and sport activity practice group. 

Consumer Test Results 

Groups 
Felt physical capacity increase Felt physical capacity decrease Felt tingling sensation 

Among student - adolescent [%] 25 0 0 

Among adulthood [%] 57.89 10.53 10.53 

Among adulthood who play sport [%] 54.55 0 0 
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Looking at these results in Tables 4-7, the majority of 

individuals who participated in the “speb-pebe” consumption test 
had experienced an increase in their physical capacity and among 
adulthood who play sport, among student adolescent no one felt 
physical capacity decrease. Among individuals who felt an 
improved sleep, only 16.67% ate spices frequently before this 
consumer test and the great majority of them have respected the 
daily consumption doses. In the other word, the respect of the 
daily consumption doses could lead to improve sleep especially 
the only individual who had noticed a sleep disorder consumed 
very few spicy products and/or spices before the consumer test. 
Also, it was noticed that the individuals who felt tingling 
sensation was among adulthood who play sport (10.53%) but 
they didn’t felt physical capacity increase; according to their job 
this tingling sensation was certainly due to their working 
condition. Concerning the student-adolescent who noted a visual 
capacity decrease, he didn’t have chronic disease and consumed 
few spices and/or spices products before the consumer test but 
have consumed the product more than the daily consumption 
doses during the one month consumer test, however his 
cholesterol stayed stable. Thus, this visual disorder couldn’t be 
directly associated with “speb-pebe” consumption. Concerning 
the two individuals who felt physical capacity decrease (8.70%), 
they consumed few spices and/or spices products before the one 
month consumer test and one have a chronic disease with a 
particular working condition; in addition they didn’t play sport. 
In brief, it was ascertained that this “spicy product energy booster 
(speb)” – “produit épicé boosteur d’énergie (pebe)” was a food 
complement increasing and boosting energy indeed accompanied 
with sport and manageable workload. 

In the following paragraph (§4.3.), the relations between the 
spices’ bioactive molecules therapeutic virtues described on 
the previous paragraph (§3.) and the consumption of the 
“spicy product energy booster (speb)” – “produit épicé 
boosteur d’énergie (pebe)” were viewed. 

4.3. “Spicy Product Energy Booster (speb)”–“Produit épicé 

Boosteur D’énergie (pebe)” Consumer Test Results and 

Its Bioactive Molecules Therapeutic Virtues Relation 

Noted that 71.43% of individuals participating the 
“speb-pebe” consumer test affirmed that it has a very spicy 
taste and smell, 43.48% and 26.09% of them claimed having 
an increase of respectively appetite and the desire to drink 
water; these results confirmed the quality of “speb-pebe” as a 
taste and smell enhancing condiment [7-12, 14]. Seeing that 
the main raw material of the “speb-pebe” was spices, thus it 
inherited their virtues such as an anti-oxidant which 
stimulated and strengthened our immune system through their 
components bioactive molecules [15-17] (§2.). Individuals 
participating the “speb-pebe” consumer test didn’t presented 
the symptoms of chronic rhinitis and acute rhinitis including 
edema, vasodilation of the nasal mucosa (0%), nasal 
obstruction (0%), runny nose accompanied with headache 
(0%), in addition the great majority (100%) of individuals 
claimed clearly not having nasal obstruction nor runny nose 
with headache; these results confirmed the activity of 

capsaïcine bioactive molecules therapeutic virtues [24] 
(§3.2.1.). It was noted that 19.23% of this consumer test 
individuals, whose 20% didn’t consume spices and 80% 
consumed very few spices and/or spiced products before this 
“speb-pebe” consumer test, presented at the beginning of the 
test simple upset stomach accompanied sometimes with 
diarrhea. It was certainly due to the capsaicin of the spices’ 
“speb-pebe” and its citric acid molecules which could inhibits 
rapidly the proliferation of Helicobacter pylori [26] and other 
micro-organism pathogens [1] in stomach accompanied 
certainly with stomach acido-basic balance disorder initially 
(§3.2.1.). Among of the 14.81% of individuals presenting 
chronic disease before the “speb-pebe” consumer test (table 3), 
there was having the psoriasis disease which disappeared at 
the end of the test; it was probably due not only to the 
efficiency of “speb-pebe’s” quercetine bioactive molecule [52] 
(§3.2.3.1.) but also due to the regeneration and the longevity 
of the chemical compound «phosphatidylserine-PS» 
according to the mechanisms on figure 7 to figure 10 benefits 
were important as described previously on paragraph §3.2.1 
with also the positive effects of the others bioactive molecule 
including luteolin and quercetin described respectively on 
paragraphs §3.2.2 and §3.2.3.. Indeed, the great majority of 
the individuals participating the “speb-pebe” consumer test 
felt their youth renewed; 76.20% of them were observed with 
normal increasing (38.10%) or stabilizing (38.10%) their 
weight at the end of the test within blood pressure disorder; 
4.35% have even observed a decrease of blood pressure and 
some of them observed their cholesterol (8.70%) and blood 
pressure (8.70%) stabilized. Among adulthood who plays 
sport, 54.55% of them felt their physical capacity increasing 
(tables 4-7). But, another possible explanation of the two 
individuals who felt physical capacity decrease (8.70%) (On 
paragraph §4.2) was, seeing that they consumed few spices 
and/or spices products before the one month consumer test, 
the effect of quercetin on TNFα dysregulation (described on 
paragraph §3.2.3.1) could activate fever, apoptosis and 
cachexia (profound weakening of the body related to severe 
undernutrition). Cachexia which isn’t a disease and an end in 
itself but the beginning of an inflammation leading the 
organism to an anti-viral replication [47-67]. These better 
results were largely due not only to the respect of the daily 
consumption doses during the one month consumer test but 
also due to the efficiency of citric acid molecules to esterify all 
“speb-pebe’s” bioactive molecules according to the 
mechanisms described on figure 1 to figure 4 (§3.1.) catalyzed 
by citric acid protonic acid-H+ [3-6] which activities could be 
improved by the Interleukin-8 IL-8 and TNFα structure effects 
composed with Oxygen, hydrogen atoms with alkenes organic 
functions of proteins’ R-alkyl as catalyst-citric acid protonic 
acid-H+ support [2, 5] by hydrogen bond (§3.2.3.3.). Finally, it 
was noticed that 8.70% of the individuals who ate very few 
spices before this “speb-pebe” consumer test presented 
punctual red spots at the beginning of “speb-pebe” 
consummation certainly due to the mechanism of prolonged 
opening of the endothelium and dysfunctional activities of 
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P-selectin and Von Willebrand factors following Interleukin-8 
IL-8 inhibition by quercetin conducting to obesity, swelling of 
tissues (oedema), inflammations (§3.2.3.2) [75-82]. But, 
certainly due to the respect of the daily consumption doses of 
“speb-pebe”, there were any cardiovascular problem. 

5. Conclusion 

The “spicy product energy booster (speb)” – “produit épicé 
boosteur d’énergie (pebe)” – “speb-pebe”, consumed daily with 
one teaspoon corresponding to maximally 2g of “speb-pebe”, 
was a real taste and smell enhancing condiment which could 
increase physical capacity and promote good health. Indeed, 
54.55% of adulthood who played sport claimed an increasing of 
their physical capacity and no one of student-adolescent claimed 
their physical capacity decreased. It was studied and observed in 
this manuscript that these results were mainly based firstly on 
spices’ chemical bioactive molecules including capsaïcine, 
luteolin, quercetin molecules and secondly oils, including the 
high quality colza and peanuts oils used in the “speb-pebe” 
synthesis [1], which regenerated and sustained the 
«phosphatidylserine-PS» activities. Firstly, these bioactive 
molecules in esterified forms with the citric acid molecules in the 
“speb-pebe”, including esters and/or amides of citric acid, were 
partially digested then easily solubilized in the intestine where 
certainly a part of them could be regenerated chemically in the 
previous citric acid esters and/or amides forms and 
transported-diffused through the organism by bloodstream via 
the lymphatic system, consequently they were able to practice 
efficiently their therapeutic vertues in the corresponding organs. 
Thus, it was observed that the great majority (100%) of 
individuals claimed clearly not having chronic and acute rhinitis 
like nasal obstruction nor runny nose with headache. As said 
previously, it was observed that the physical capacity increased 
which could correspond to the increase of the numbers and 
concentration of white blood cells via the TNFα and 
Interleukin-8 IL-8 inhibition by quercetin molecules mechanism 
which consequently played a very important role for the immune 
system. And also, it was observed a disappearance of psoriasis 
disease and the great majority of individuals felt their youth 
renewed. Secondly, the longevity and the efficiency of the 
«phosphatidylserine-PS» were possible by the regeneration of 
their organic functions principally their two esters of fatty acids 
and the amino-acid organic functions by mechanisms described 
previously in this manuscript. Thus, these 
«phosphatidylserine-PS» could sustained their phagocyte 
activities by apoptosis and could explained not only the 
stabilization and/or the increasing of 76.20% individuals’ weight 
but also their youth renewed. Finally, it is important to note that 
all these previous chemical reactions shall be made very efficient 
and conducted to these promising results mainly under the effect 
of the citric acid protonic acid-H+ catalyst based on the 
mechanisms described previously which activities were certainly 
optimized and increased under the effect of not only the TNFα 
and Interleukin-8 IL-8 structures but also probably the other 
proteins structures of fit or sick human as studied previously 
presenting oxygen, hydrogen atoms with alkenes organic 

functions of proteins’ R-alkyl as catalyst-citric acid protonic 
acid-H+ support [2, 5] by hydrogen bond (§3.2.3.3.). However, it 
was also noted that very few individuals (8.70%) felt body pain 
and (8.70%) felt physical capacity decrease, mainly in relation 
with their work conditions, but it could be proposed to drink 
occasionally and gradually hot water citrus solution sweetened 
reasonably according to their health in relation to sugar and its 
derivatives. 
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