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ABSTRACT
Objective: to mention the importance of the bioactive compounds and fatty acids (FA) present in lychee, in 
addition to their possible applications Lychee is a fruit originally from Asia, which has sweet pulp and juice, 
presents an attractive appearance and pleasant flavor, in addition to high nutritional value, so that it is quite 
accepted by consumers. Lychee is a great source of bioactive compounds such as tannins and vitamin B1. 
Because of its functionality, it has various uses as in the preparation of teas and medicinal remedies. Because 
of the functionality it has, it is important to research this fruit in detail and to find possible applications. 
Therefore, the objective of this study.
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INTRODUCTION
 Presently, it is known that the benefits of a balanced diet are not limited solely to its 
content in nutrients, but also in seeking other compounds that contribute protection in 
the presence of oxidative stress and carcinogenesis; they are specially contained in foods 
of plant origin, the so-called bioactive compounds. Bioactive compounds are components 
of the foods that influence the cellular activity and the physiological mechanisms with 
beneficial effects for health (Martínez and Carbajal, 2012).
 Fatty acids (FA) are among these bioactive compounds. It is known that these constituents 
provide biological activity, action mechanisms, structure and molecular formula; they are 
found in various isolated parts of the plant and fruit. Among them, there is the lychee, 
which is a fruit of subtropical climate originally from southern China and northern 
Vietnam (Zhou et al., 2008). It is very popular internationally due to its characteristic flavor 
and attractive appearance, which makes it a fruit with high commercial value (Cabral 
et al., 2014). The objective of the study is to understand the importance of the bioactive 
compounds and FA present in lychee, in addition to their possible applications.
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Characteristics of the lychee
 The lychee is a fruit originally from Asia that has an attractive appearance and a 
pleasant flavor, in addition to high nutritional value, so it is quite accepted by consumers 
(Hajare et al., 2010; Jiang et al., 2004). Because of its functionality, it has various uses, 
although this functionality differs due to many elements such as the way of harvesting, the 
cultivar, fertility, and soil type (Lee and Kader, 2000). Lychee is a good source of bioactive 
compounds. It has a high content of flavonoids, bioactive chemicals, tannins, vitamin B1, 
good antioxidant activity at the cellular level, and anti-cancer activity (Wen et al., 2015). In 
addition, it presents a high nutritional value, pharmacological effects such as hepaprotector 
activity, and antioxidant activity (Bhoophat et al., 2011).
 Although some of the properties of lychee are already known, the knowledge about 
its composition is still limited, since it could have other secondary metabolites in low 
concentrations, since it is attributed to have many health benefits (Yang et al., 2016).

Bioactive copounds and bioactivity detected in lychee
 Presently, it is known that the benefits of a balanced diet are not limited to its nutrient 
content, but also to other factors that provide protection in face of oxidative stress and 
carcinogenesis, such as the bioactive compounds contained especially in foods of plant 
origin. Bioactive compounds are components of foods that influence cellular activity 
and physiological mechanisms with beneficial effects for health (Martínez and Carbajal, 
2012). It is estimated that a mixed diet can contain between 60,000 and 100,000 different 
bioactive components, potentially effective to reduce the risk of chronic disease, and this is 
why these elements have been of vital importance in recent studies.
 Lychee is a fruit that has a great number of bioactive compounds. Because of these 
bioactive compounds, the fruit is used in the preparation of teas and medicinal remedies 
(Wei et al., 2011). It has a high content of flavonoids and lignans detected in the pericarp, 
in addition to good antioxidant and anti-cancer activity (Wen et al., 2015). It has numerous 
pharmacological effects such as hepatic protection activity, although it presents reduced 
levels of phenol compounds. The pulp is mainly composed of carbohydrates and could be 
responsible for the benefits that it gives to health (Yang et al., 2016).
 It has also been found that lychee contains flavonoids (Wen et al., 2014; Jiang et al., 2013), 
phenolic acids (Wen et al., 2014; Zhang et al., 2013; Sun et al., 2010), proanthocyanidins 
(Castellain et al., 2014; Xu et al., 2010; Sun et al., 2010), anthocyanins (Li et al., 2012), 
coumarins (Wang et al., 2011), lignans (Wen et al., 2014; Jiang et al., 2013), chromanes (Lin 
et al., 2015), sesquiterpenes (Warg et al., 2011; Xu et al., 2010), sterols (Malik et al., 2010), 
triterpenes ( Jiang et al., 2013; Malik et al., 2010), and fatty acids (Xu et al., 2011; Stuart 
and Buist, 2004). It is known that these constituents provide biological activity, action 
mechanisms, structure and molecular formula.

Oils and fats
 Fatty acids are carboxylic acids with hydrophobic aliphatic chain, and they are divided 
into four groups according to the number of carbons or length of their chain: volatile, with 
2-4 carbons; short chain with 6-10 carbons; medium with 12-16 carbons; and long starting 
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at 16 carbons (FAO, 2008). If they do not have any double links in their molecule, they are 
called saturated (SFA). When they have double links, they are called unsaturated (MUFA), 
differentiating between mono-, di-, tri- or poly-unsaturated (PUFA), depending on whether 
they have one, two, three or more, respectively (Murray et al., 2012; Voet and Voet, 2010; 
FAO, 2008). 
 In the case of unsaturated fatty acids, they can be classified depending on the position 
of the first double bond counting from the terminal methyl group. For the same chemical 
formula, unsaturated fatty acids can have multiple isomers of structural nature, according 
to the placement of the double bonds in the chain and depending on whether hydrogens 
united to the carbon atoms of the double bond are found on the same side (cis) or on both 
sides (trans) of the double bond (FAO, 2008).
 Some FA that are consumed have shown to have interesting properties for consumers’ 
health. Among the most important FA, we can count linoleic acid (C18:2, omega-6, 
AL) and -linolenic acid (C18:3, omega-3, ALN), and some of long chain such as the 
docosahexaenoic acid (DHA, 22:6n3) and arachidonic acid (AA, 20:4n6) (Makrides et al., 
2011). 
 Among its positive effects, some that stand out are anti-cancer, anti-atherosclerotic, 
anti-diabetic (type 2 diabetes) activity, anti-inf lammatory and immune activity; 
in addition to increasing the immune response without muscular catalysis, bone 
mineralization, lipolysis and anti-lipogenic effects (Molkentin and Giesemann, 2010; 
Ruggiero et al., 2009; Hunter, 2008). It has also been reported that FA improve the 
evolution of cardiovascular diseases; and it has been suggested that the consumption in 
adequate amounts, especially EPA (eicosapentaenoic acid) and DHA (docosahexaenoic 
acid), has a fundamental role on the prevention and/or decrease in risk of developing 
chronic diseases such as type 2 diabetes, high blood pressure, and even colon cancer 
(Gutiérrez et al., 2011a; Ozyilkan et al., 2005). It has also been found that conjugated 
linoleic acid (CLA) has shown to have an important role in regulation of the immune 
system, as well as in reducing the risk of certain types of cancer and atherosclerosis. 
Therefore, an increase in the consumption of these fatty acids could have the same 
beneficial effects for health (Gutiérrez et al., 2011b).
 To determine the different fatty acids that make up a sample, various analysis tests 
must be made and among these there is the fatty acids profile (FAP). The FAP is the 
study that determines the different fatty acids that are found in a sample analyzed and, 
thus, to understand or find different acids with nutritional contribution or benefit to the 
human organism, since numerous experimental studies have suggested a linear relationship 
between their consumption and their effects on health (Ron, 1986). The FAP of fatty acids 
has three main stages, which are: extracting or obtaining oil, obtaining methyl esters, and 
analyzing the sample through instrumental techniques.

 Oil extraction methods
 When it comes to the oil extraction methods, there are several methods, each with 
different equipment and reagents. Among the most well-known methods, there is extraction 
by solvents using the Soxhlet method, extraction by microwave, extraction by ultrasound, 
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extraction with sub and super critical f luids, by hydraulic press, among others (Domingues 
et al., 2016).
 In the extraction by Soxhlet method, different solvents are used such as hexane (Moser 
et al., 2016; Santos et al., 2013), heptane (NMX-F-490-1987), petroleum ether (Santos et 
al., 2013; AOAC, 2000), and ethanol (Debora, 2011). The solvent chosen is placed with 
the sample in question in presence of heating for a certain period of time that can vary 
between 2-8 h, to obtain the oil and eliminate the solvent by evaporation. The extraction 
by microwave is also done through solvents, but in this case microwave equipment is used 
and the oil is obtained by filtering. In the extraction method by sub and super critical 
f luids, it is done through a continuous flow at high pressure, where carbon dioxide and the 
solvent is used (mixture of CO2 and CO2 with propane), which is pumped to the extractor 
with a membrane pump with a flow of 1.0-1.5 L/min, at a pressure that ranges between 
100-250 bar and a temperature of 35 and 28 °C, respectively, where the extract obtained 
is cooled in a container for 15 min to eliminate the CO2 (Illes and Otto, 1997).

 Fatty acid extraction methods
 After the extraction, there comes a phase of obtaining the methyl esters. This phase 
consists in the degradation of fatty acids to units of low molecular weight that ease the 
identification of fatty acids. Among the most well-known methods, there are the methods 
by Hartman and Lago (1973), Ichihara et al., (1996), Samios et al., (2009), to mention a 
few. The most frequently used method is the one by Hartman and Lago, where a methanol 
solution with sodium hydroxide is used and then an esterification reagent; later, filtering is 
conducted, where the organic phase is dried and filtered using anhydrous sodium sulfate, 
thus obtaining the methyl fatty acids that will by used to carry out the FAP.

 Fatty acids profile 
 There are different pieces of equipment that may be used to conduct the FAP, among 
them fine layer chromatography (FLC), high performance liquid chromatography (HPLC), 
gas chromatography (GC), and other more complex ones such as gas chromatography 
coupled with mass spectrometry (GC/MS), which help to understand the concentration of 
each FA present in the sample (Aued-Pimentel et al., 2010).
 FLC serves to determine saturated and unsaturated fatty acids (Touchstone, 1995; 
Nikolova-Damyanova, 2010), and it is a classical method for separation, identification and 
quantification of fatty acids, due to the simplicity in its use; it is cheaper, with reduced 
expense in solvents compared to other methods and several samples can done in parallel; 
in addition, there is the possibility of visualizing the FA with the use of adequate coloring 
agents (Fuchs et al., 2011).
 When it comes to the HPLC, lately it has been used for the determination of FA related 
to biological, dietary and medicinal samples (Brondz, 2002; Lima and Abdalla, 2002; 
Rezanka and Votruba, 2002). The use of this equipment dates back to 1950 and its nature 
is based on its stationary state (solid and liquid). This stationary state is divided into liquid-
liquid chromatography, absorption chromatography and reversible phase chromatography, 
which is a combination of the two previous ones (Brondz, 2002). The parts that are very 
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important to consider in this equipment are the polarity of the stationary phase, the mobile 
phase, and the chemical structure of the FA. In general, the retention time is proportional 
to the length of the chain and the number of double bonds present in the FA examined (Rao 
et al., 1995). This method is used because of its simplicity, reproducibility, and credibility.
 GC is the most frequently used method today for the determination of FA. This method 
uses the sample when it suffers esterification, causing a better yield in the detection of FA. 
Here, many types of columns can be used that vary according to their properties, such as 
the polar (commonly used in FA analysis) and non-polar. There are also different types of 
detectors and among the most common ones in FA analysis, there is the nitrogen detector 
sensitive to phosphorus, the photometric flame detector, the photoionization detector, the 
flame ionization detector, and the mass detector (Seppanen-Laakso et al., 2002). However, 
the most powerful equipment in the detection of FA is the GC/SM, since it detects saturated 
and unsaturated FA with more accuracy.
 In the case of GC/MS, it also serves to determine the molecular weight of the FA 
present in the sample, in addition to locating double bonds or other functional groups. The 
basic principle of these instruments is to subject the sample to an impact with electrons, 
causing the rupture of the aliphatic chain in an indefinite number of fragments, which is 
why the ramification point and structure of the ring cannot be identified, although the 
molecular weight of the FA is obtained from the molecular ion and therefore the number of 
atoms of carbon, hydrogen and oxygen. With this, it can be determined whether the FA is 
saturated or unsaturated, as well as the ramification point or another constituent (Christie, 
1998). With all these data, a better reference of the structures present in the sample can be 
determined (Dolowy and Pyka, 2014; Christie, 1998).

 Recent research
 Among the plant samples that have been studied most to determine the FAP, seeds 
stand out. Table 1 shows some of the seeds about which the FAP has been determined. 
 As can be seen in the table, the most frequently used extraction method has been Soxhlet, 
using hexane as solvent. However, there are methods that have better yield in obtaining oils 
such as the extraction by super critical f luids, by microwave, and the accelerated extraction 
by solvent which, as has been shown in previous studies (Salvador et al., 2016; Krulj et al., 
2016; Ling et al., 2016), present better yield than the method mentioned previously. In 
addition, these methods reduce the extraction time and energy expense (Golmakani and 
Rezaei; 2008; Yamini et al., 2008; Kimbaris et al., 2006; Danjanovic et al., 2005).
 Another factor that affects the yield of oil extraction is the state of maturity of the seed 
(Bozdogan and Mungan, 2016; Shan-Shan et al., 2015), since according to some studies, 
different FA will be found as the fruit is more mature, or FA at higher concentrations in 
the seed (Tan et al., 2016). Other factors that have an influence are the different types of 
cultivars (Salvador et al., 2016; Zhang et al., 2016; Shan-Shan et al., 2015), the growth 
region, and the sample harvest (Zhang et al., 2016), as well as the post-harvest management. 
These factors should be considered and serve as point of comparison depending on the 
study or innovation that will be made referring to the study sample, seeking to obtain better 
results.
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Table 1. Determination of FAP of diverse seeds.

Sample Author/s Type of 
extraction Equipment used Major acids found (%) Relevant Data

Jaboticaba Neuza et al., 
2011

Soxhlet (Ethanol) Gas 
chromatography

Linoleic (37.01)
Palmitic (28.02)
Oleic (13.67)
-Linoleic (7.07)
Stearic (3.57)

Rare stearic acid.α- Linoleic 
acid is more common from 
cereal samples.

Water mallow Moser et al., 
2016

Soxhlet (Hexane) Gas 
chromatography

Linoleic (53.10)
Palmitic (20.70)
Oleic (13.70)
Malvalic (5.20)
Stearic (1.80)

Malvalic acid can be harmful 
to health.

Palm jelly Vieira et al., 
2016

Soxhlet (Hexane) Gas 
chromatography

Lauric (39.17)
Oleic (20.73)
Capric (11.02)
Myristic (7.88)
Palmitic (5.19)

This oil can be used as fuel.

Tomato Botinestean et 
al., 2012

Cold pressed Gas 
chromatography 
mass spectrometry

Linoleic (54.91)
Palmitic (13.52)
Oleic (18.85)
Octadecenoic (3.54)
Linolenic (2.94)

The PAG can tell us the 
applications that these oils can 
have.

Olive Bozdogan y 
Mungan, 2016

Press Gas 
Chromatography

Oleic (62.34-71.53)
Palmitic (13.87-16.7)
Linoleic (5.02-11.93)
Palmitoleic (0.75-1.67)
Arachidic (0.56-1.06)

Seed maturation stage is 
involved in PAG variation.

Nut Salvador et al., 
2016

Low pressure 
and supercritical 
fluid extraction

Gas 
chromatography

Oleic (49-69)
Linoleic (19-40)
Palmitic (5-11)
Stearic (1-6)
Linolenic (0-3)

Higher extraction yield was 
found with the low pressure 
method. The variety of the 
sample also influences the 
PAG.

Amaranth Krulj et al., 2016 *Soxhlet 
(petroleum ether)
*Supercritical 
fluids
*Accelerated 
solvent 
extraction 

Gas 
chromatography

Linoleic (37.29-48.67)
Oleic (24.53-33.53)
Palmitic (18.68-21.29) 

Sample size determines 
extraction efficiency. 
Accelerated solvent extraction 
shows the highest extraction 
yield.

Pistachio Ling et al., 2016 *Cold pressing
*Microwave

Gas 
chromatography 
mass spectrometry

Oleic (55.37-56.05)
Linoleic (30.46-31.32)
Palmitic (10.95-11.11)
stearic (1.05-1.11)
Palmitolellic (1.01-1.08)

Most efficient microwave 
extraction method. Pressing 
method is more susceptible 
to oxidation of bioactive 
compounds.

Lychee *Gaydou et al., 
1993
*Gontier et al., 
2000

Soxhlet 
(petroleum ether)

* Gas 
chromatography 
with mass 
spectrometry
 * Gas 
chromatography

Cyclopropanoic (45.10)
Palmitic (42.90)
Palmitoleic (0.13-1.21)
Stearic (0.10-10.50)

Cyclopropanoic acid was 
found which is usually 
synthesized by bacteria.
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 It has been found that most of the samples contain FA such as linoleic, oleic, palmitic 
and stearic (Zhang et al., 2016; Yang et al., 2016; Vieira et al., 2016; Salvador et al., 2016; 
Moser et al., 2016; Ling et al., 2016; Krulj et al., 2016; Domingues et al., 2016; Bozdogan 
and Mungan, 2016; Shan-Sahn et al., 2015; Santos et al., 2013; Botinestean et al., 2012; 
Neuza et al., 2011; Szentmihalyi et al., 2002; Gontier et al., 2000; Gaydou et al., 1993), 
in addition to these being found in higher concentration and presenting several positive 
effects on health (Simopoulos, 2008).
 In the case of the oleic acid, values have been found that range from 10.55 to 71.53% 
(Zhang et al., 2016; Yang et al., 2016; Vieira et al., 2016; Salvador et al., 2016; Moser et al., 
2016; Ling et al., 2016; Krulj et al., 2016; Domingues et al., 2016; Bozdogan and Mungan, 
2016; Shan-Shan et al., 2015; Santos et al., 2013; Botinestean et al., 2012; Neuza et al., 
2011), and canola (63.50%) and olive (71.53%) oils show the highest values. This FA has 
positive effects at the vascular level, decreasing the systolic and diastolic pressure, and also 
shows positive effects on the digestive system, in gastric, biliary, pancreatic and intestinal 
functions (Serra and Aranceta, 2006).
 According to studies carried out, levels of linoleic acid that range from 5.02 to 54.91% 
have been found (Zhang et al., 2016; Yang et al., 2016; Salvador et al., 2016; Moser et al., 
2016; Ling et al., 2016; Krulj et al., 2016; Bozdogan and Mungan, 2016; Shan-Shan et al., 
2015; Botinestean et al., 2012; Neuza et al., 2011), with the highest value found in tomato 
(54.91%). This FA has beneficial action on the cardiovascular system (Serra and Aranceta, 
2006; Das, 2000), reducing the risk of diseases, and also helping to regulate the production 
of low-density lipoproteins and to accelerate their dissolution in the organism; and at 
the same time, helping the healthy function of the brain, hair growth, skin regeneration, 
energy production, and health of reproductive organs (Patterson et al., 2012; Uauy and 
Dangour, 2006). Therefore, its consumption is highly advisable for its medicinal properties 
(Simopoulos, 2008).
 When it comes to palmitic acid, it has been found at concentrations that range from 3.60 
to 42.90% (Zhang et al., 2016; Yang et al., 2016; Vieira et al., 2016; Salvador et al., 2016; 
Moser et al., 2016; Ling et al., 2016; Krulj et al., 2016; Domingues et al., 2016; Bozdogan 
and Mungan, 2016; Shan-Shan et al., 2015; Santos et al., 2013; Botinestean et al., 2012; 
Neuza et al., 2011; Gontier et al., 2000; 2002; Gaydou et al., 1993) found in lychee seeds 
(Gaydou et al., 1993; Gontier et al., 2000). This FA has good nutraceutical properties and 
can be used in the elaboration of functional foods, because it presents medicinal properties 
such as cardio-protection, anti-inflammatory, among others (Orsavova et al., 2015).
 Lastly, stearic acid is one of the most common FA in oils although it is found in low 
concentrations of 0.10-10.50% (Yang et al., 2016; Salvador et al., 2016; Moser et al., 2016; 
Ling et al., 2016; Shan-Shan et al., 2015; Neuza et al., 2011; Gontier et al., 2000; Gaydou 
et al., 1993), with the lychee seed showing the highest value. This FA helps in skin care, so 
it is widely used in the cosmetic industry and in lubricant additives or the rubber industry 
(Álvarez and Molina, 1995).
 These oils can have various applications in different industries, such as the cosmetic 
industry (elaboration of soaps, perfumes, fragrances), in rubber production (Álvarez and 
Molina, 1995), and even in biodiesel production (Domingues et al., 2016; Vieira et al., 
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2016; Yang et al., 2016). However, where there should be the highest interest is in the 
food industry, since due to their properties and functionality, these FA can be used in food 
production as additives, thickening agents, breading product, production of fried foods, 
giving certain added value to the final product desired.

Medicinal properties of lychee
 Thanks to the bioactive compounds found until now in lychee, knowing the contribution 
that it can give the organism, this fruit has been used medicinally. In Asia many parts of the 
plant (bark and flowers) are used to relieve throat pain. It is also known that the seed has 
been used to deal with neurological disorders, hernias, ulcers and intestinal pains (Ahmad 
and Sharma, 2001). It has been reported that consuming or ingesting moderate amounts of 
the raw or cooked fruits can relieve cough, in addition to having positive effects in illnesses 
such as tumors, gland enlargement, cough, diarrhea, stomach ulcers, dyspepsia, obesity, 
and as treatment to eliminate intestinal parasites (worms). Likewise, the skin tea has been 
used to cure eruptions caused by smallpox and diarrhea (Castellain et al., 2014; Cohen and 
Dubois, 2010; Li, 2009).
 The tree leaves have also been used for the treatment of flatulence and to detoxify the 
organism (Wen, 2014). In addition, in the region of Asia and the Pacific, it has been used 
as promoter to heal wounds (Wiart, 2006).
 As had been mentioned before, lychee presents many medicinal properties due to its 
various nutritional or bioactive compounds (vitamins, dietary fiber, amino acids, oligo 
elements, linoleic acid, and other unsaturated fatty acids); it can be considered as a 
functional food and can also be used for the elaboration of functional foods (FFs) (U. S. 
Department of Agriculture, Agricultural Research Service, 2012; Wall, 2006).

Efects of fa in the human body
 Presently, maintaining human health is being sought through the consumption 
of foods with nutritional contribution that can supply the physiological needs of the 
organism, and among these foods there are functional foods (FFs). FFs are defined as 
modified foods or which contain ingredients that increase the welfare of the individual 
or decrease the risks of diseases, beyond the traditional functionality of ingredients they 
contain (American Dietetic Association, 2009). Because of the inclusion of FFs, now 
food also seeks to fulfill the requirements of the diet and the conservation of health 
(Robertfroid, 2002).
 It has been sought for these FFs to be consumed in a healthy and balanced diet, in the 
same amounts in which typical foods are consumed. The positive effects on health from 
these foods are because of the bioactive compounds they contain. Among the bioactive 
compounds, there is AGP n-3 in fish, CLA in ruminant meat, dairy peptides, lutein in egg 
yolk, and phytochemical substances from vegetables (Biesalski et al., 2009).
 Among the positive effects of FFs from the influence of bioactive compounds, there is 
modulation of the immune system, increasing the phagocytic activity of monocytes and 
granulocytes, and increasing the levels of cells that secrete antibodies (González-Gross et 
al., 2004). Positive effects to the digestive system (intestinal tract) have also been found, 
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where these foods help to stimulate the growth of beneficial bifidobacteria. Among these 
foods there are lactic beverages enriched with fiber, which help to maintain and develop the 
bacterial f lora that is important in the defense mechanisms of the individual. Their intake 
can prevent or even avoid bacterial translocation (passage of germs of gastrointestinal 
origin to other tissues such as mesenteric ganglia, liver, spleen and lung), since the final 
products of fiber are trophic for epithelial intestinal cells, maintaining the balance of the 
intestinal flora through fermentation and bacterial production of short-chain fatty acids 
(Sies et al., 2005).
 Another positive effect of FFs is as anti-inflammatory agents (they can be used as treatment 
in acute and chronic inflammation), and this is given by poly-unsaturated fatty acids. This 
FA is recommended to treat diseases such as rheumatoid arthritis and in the prevention 
of cardiovascular diseases, due to its beneficial effects against hypercholesterolemia (Platt, 
2000). As has been mentioned, due to the properties of FFs, their development promises to 
increase life quality, especially in risk groups such as children and the elderly. In addition 
to this, the scientific evidence is the only guarantee that will allow the knowledge of the 
true functions of FFs, as well as their correct use (Instituto de Nutrición y Transtornos 
Alimentarios, 2007).

CONCLUSIONS
 Lychee presents many bioactive compounds of great biological interest that could be 
used for diverse applications.
 These bioactive compounds can serve to treat various illnesses and diseases, improving 
the life quality and health of those who consume them.
 Many of these compounds should be analyzed further to better determine their 
functionality.
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